
& $ 3 x,7 8 / 2 �

7 U D Q VIR U P D }F aR H V H P ( VS D }F R V 0 xH WULF R V� & R Q WUD }F aR H V

H & R Q VWUX }F aD R G H ) UD F WD LV

6XSRQKD TXH H[LVWDP GRLV HVSD}FRV ; H < � 6XSRQKD WDPExHP XPD OHL GH DVVRFLD}FaDR I

TXH UHODFLRQD D FDGD HOHPHQWR GH ; XP HOHPHQWR GH < � 'L]�VH TXH I xH XPD IX Q }F aD R GH

YDORUHV HP < � GHqQLGD HP ; � $OJXPDV YH]HV RV WHUPRV P D S H D P H Q WR � WUD Q VIR UP D }F aD R

RX R S H U D G R U H V VaDR XVDGRV DR LQYxHV GH IXQ}FaDR� 7DPExHP GL]�VH TXH I xH XPD IXQ}FaDR TXH

WU D Q VIR U P D R X P D S H LD ; HP < � H XVD�VH D QRWD}FaDR I � ; � < �

6H D IXQ}FaDR I xH GHqQLGD HP XP FRQMXQWR ; � GL]�VH TXH ; xH R G R P xuQ LR �?GRPDLQ� � GH

I � H HVFUHYH�VH� ' �I � ; � 6H \ xH HOHPHQWR GH < � \ � < � WDO TXH \  I �[ � � GL]�VH TXH \

xH D LP D J H P GH [ RX TXH \ xH R Y D OR U GH I HP [ � 2 FRQMXQWR GH WRGRV RV HOHPHQWRV GH <

TXH VaDR LPDJHQV� VRE D IXQ}FaDR I � GH DOJXP HOHPHQWR GH ; xH FKDPDGR GH U D Q J H GH I H xH

UHSUHVHQWDGR SHOD QRWD}FaDR 5 �I � � LVVR xH �

5 �I �  I \ � < � \  I �[ � S D U D D OJ X P [ � ; J

$ * H R P H WU LD IU D F WD O HVWXGD VXEFRQMXQWRV FRPSOH[RV GH HVSD}FRV PxHWULFRV VLPSOHV FRPR

,5 � � ,& � A,& � ,5 � $V IUDFWDLV VaDR VXEFRQMXQWRV TXH WAHP DOJXPDV S U R S U LH G D G H V LQ Y D U LD Q WH V

VRE WUD Q VIR UP D }F aR H V J H R P xH WU LF D V � 1D JHRPHWULD GH IUD F WD LV G H WH U P LQ xuVWLF D V � RV RE MHWRV

HVWXGDGRV VaDR VXEFRQMXQWRV JHUDGRV SRU WUDQVIRUPD}FaRHV JHRPxHWULFDV VLPSOHV GR S UxR S ULR

H VS D }F R Q H OH P H VP R � (VWH FDSxuWXOR YDL VH GHGLFDU DR HVWXGR GH DOJXPDV GHVWDV WUDQV�

IRUPD}FaRHV TXH VaDR LPSRUWDQWHV QaDR VxR SDUD FRPSUHHQGHU�VH DV WUDQVIRUPD}FaRHV TXH OHYDUaDR D

F R P S UH VVaD R G H LP D J H Q V � FRPR WDPExHP SDUD R SUR MHWR GH GLYHUVRV H IH LWR V H VS H F LD LV HP

LPDJHQV XWLOL]DGRV QD FRPSXWD}FaDR JUxDqFD �HP qOWURV GH ? ZDUSLQJ� H ?P R U S K LQ J � � �

� �� � 7 U D Q VIR U P D }F aR H V Q D 5 H WD

' H q Q L}F aD R � � 8PD WUD Q VIR UP D }F aD R HP XP HVSD}FR PxHWULFR �; �G � xH XPD IXQ}FaDR I � ; � ;

TXH UHODFLRQD H[DWDPHQWH XP SRQWR I �[ � � ; D FDGD SRQWR [ � ; �

6H 6 xH XP VXEFRQMXQWR GH ; �6 | ; � HQWaDR VXD LP D J H P xH� I �6 �  I I �[ � � [ � 6 J �

8PD WUDQVIRUPD}FaDR I xH FKDPDGD ? � D � � �?R Q H b WR b R Q H� � RX ?LQMHWLYD� VH SDUD GRLV

SRQWRV [ H \ � ; DV LPDJHQV IRUHP LGAHQWLFDV� I �[ �  I �\ � � DSHQDV TXDQGR [  \ �

8PD WUDQVIRUPD}FaDR� I � xH FKDPDGD ? VR E U H � VH I �; �  ; �RX VHMD VXD LPDJHP xH R

SUxRSULR FRQMXQWR� �

8PD IXQ}FaDR xH LQ Y H U VxuY H O VH IRU ?� D �� H ?VREUH� �?ELMHWLYD� � � 1HVWH FDVR SRGH�VH GHqQLU�

I c � � ; � ; � FKDPDGD LQ Y H U VD GH I H UHSUHVHQWDGD SRU I c � �\ �  [ � RQGH [ xH R xXQLFR

SRQWR WDO TXH \  I �[ � �



3 D U D P R VWUD U T X H Y R F AH H Q WH Q G H X � ' H I L Q D X P H V S D }F R P xH W U L F R � H Q H O H L Q G L T X H

X P D I X Q }F aD R L Q Y H U V xu Y H O H R X W U D Q aD R L Q Y H U V xu Y H O �

' H q Q L}F aD R � � 6H I � ; � ; xH XPD WUDQVIRUPD}FaDR HP �; �G � HQWaDR LQ WH UD }F aR H V S UR J U H VVLY D V

GH I VaDR WUDQVIRUPD}FaRHV I R Q � ; � ; GHqQLGDV FRPR�

I
R � �[ �  [ �I

R � �[ �  I �[ � �I R� �[ �  I R I
R � �[ �  I �I �[ � ����I R Q � � �[ �  I R I

RQ �[ �  I �I R Q �[ � �

SDUD Q  ���������

6H I � ; � ; IRU XPD WUDQVIRUPD}FaDR LQYHUVxuYHO HQWaDR� LQ WH UD }F aR H V U H J UH VVLY D V GH I

VaDR WUDQVIRUPD}FaRHV I R c Q � ; � ; GHqQLGDV FRPR�

I c � �[ �  I Rc � �[ �� I R c � �[ �  I c � R I c � �[ �  I c � �I c � �[ � �� I R c Q �[ �  
c
I RQ

d
c �

�[ �

SDUD Q  ���������

x( QHFHVVxDULR� SDUD WUDEDOKDU FRP JHRPHWULD IUDFWDO� XPD ?IDPLOLDULGDGH� FRP DV WUDQV�
IRUPD}FaRHV ExDVLFDV HP ,5 �,5 � �,& � A,& � x( LPSRUWDQWH R HQWHQGLPHQWR GDV UHOD}FaRHV H[LVWHQWHV HQWUH
DV ?IxRUPXODV� TXH GHVFUHYH DV WUDQVIRUPD}FaRHV H VHXV H IH LWR V J H R P xH WU LF R V �FRPR HVWLFDPHQ�
WRV� WRU}FaRHV� GREUDPHQWRV� VREUH R FRQMXQWR EDVH HP TXH DWXDP� 2 TXH DV WUDQVIRUPD}FaRHV
ID]HP FRP SRQWRV LQGLYLGXDLV QaDR xH WaDR LPSRUWDQWH TXDQWR R TXH FDXVDP HP FRQMXQWR GH
SRQWRV �FRPR UHWDV� FxuUFXORV� LPDJHQV� �

' H q Q L}F aD R � � 8PD WUD Q VIR UP D }F aD R D q P QR ,5 xH XPD WUDQVIRUPD}FaDR QD IRUPD� I �[ �  D [ �E

RQGH D H E VaDR FRQVWDQWHV UHDLV�

9HMDPRV R TXH HOD ID] HP XP FRQMXQWR� 6H ;  >��� @ � HQWaDR I �; � � GHSRLV GH WUDQV�
IRUPDGR� WHUxD FRPSULPHQWR MD M� R SRQWR ]HUR VH PRYHUxD SDUD E � I �; � qFDUxD D GLUHLWD RX D
HVTXHUGD GH E VH D IRU XPD FRQVWDQWH SRVLWLYD RX QHJDWLYD� UHVSHFWLYDPHQWH�
6H MD M ! � D OLQKD ;  >��� @ VH H[SDQGH� 6H MD M � � D OLQKD ;  >��� @ VH FRQWUDL� 'HSHQGHQGR
GD WUDQVOD}FaDR� E � H GD HVFDOD� D � D WUDQVIRUPD}FaDR SRGH RX QaDR FRQWHU R ]HUR� VHU WRGD SRVLWLYD�
WRGD QHJDWLYD HWF � � � �

( Q WH Q G H X P H VP R " ( Q W aD R G H I L Q D X P D I X Q }F aD R T X H U H S U R G X ] D X P D L P D J H P

� Y H ] H V � F D G D Y H ] F R P � � � G R W D P D Q K R D Q W H U L R U H G H V O R F D G D K R U L ] R Q W D O P H Q W H

G D D Q W H U L R U G H E  � S L [ H L V � & R P R L P S O H P H Q W D U L V V R "



' H q Q L}F aD R � � 8PD WUDQVIRUPD}FaDR I � ,5 � ,5 QD IRUPD

I �[ �  D � � D � [ � D � [
� � D � [

� � ���D 1 [ 1

RQGH D L VaDR QxXPHURV UHDLV� D 1 � � H 1 xH XP LQWHLUR QaDR QHJDWLYR xH FKDPDGD� 75$16)250$�

}& a$2 32/,120,$/� 1 xH FKDPDGR GH JUDX GD WUDQVIRUPD}FaDR�

8PD WUDQVIRUPD}FaDR SROLQRPLDO I � ,5 � ,5 GH JUDX 1 SRGH SURGX]LU DWxH �Q b �� GREUDV�

([HPSOR�

I �[ �  [ �
b �[ � �

I �b ��  b � � � � �  b �

I �b ��  b � � � � �  �

I ���  �

I �� �  � b � � �  b �

I ���  �� b � � �  ��

I ���  � b � � �  �

3 D U D P R VWU D U T X H Y R F AH H Q WH Q G H X � & R P R Y R F AH S R G H U L D X V D U H V W D I X Q }F aD R S D U D

I D ] H U H I H L W R V H V S H F L D L V G H G R E U D P H Q W R V H P L P D J H Q V "

' LFD HP � $ � & R Q FL� ? 8 P $ OJR ULWP R SD UD 2 EWHQ }FaD R G H ( IHLWR V G H ' R EUD P HQ WR V G H ,P D JHQ V� �

5 HVX P R G D V & R P X Q LFD }FaR HV G R ; 9 , & 1 0 $ & � & R Q JUHVVR 1 D FLR Q D O G H 0 D WHP xD WLFD $ S OLFD G D

H & R P S X WD FLR Q D O� 8 EHUOAD Q G LD � 0 * � � D � G H VHWHP EUR G H � � � � � S � � � �

( P X P D WU D Q VIR U P D }F aD R S R OLQ R P LD O G H J UD X Q � P R V W U H T X H R V Y D O R U H V G H [

T X H V aD R W U D Q V I R U P D G R V H P S R Q W R V G H G R E U D V V aD R D V V R O X }F aR H V G H
GI �[ �
G [

� [ � ,5 �

$ V R O X }F aD R G H V W D H T X D }F aD R xH F K D P D G D S R Q WR F UxuWLF R G D IX Q }F aD R I �

6 H F xH X P S R Q W R F U xu W L F R � H Q W aD R I �F� xH F K D P D G R G H Y D OR U F UxuWLF R � 1 R H Q W D Q W R X P

Y D O R U F U xu W L F R Q aD R xH Q H V F H V V xD U L D P H Q W H X P S R Q W R G H G R E U D P H Q W R �

' H q Q L}F aD R � � 6H A,5  ,5 > I� J �OHPEUD�VH GD UHWD FRP LQqQLWR TXH� WRSRORJLFDPHQWH�

HTXLYDOH D XPD FLUFXQIHUAHQFLD� � � (QWaDR XPD WUDQVIRUPD}FaDR� I � A,5 �
A,5 GHqQLGD FRPR

I �[ �  D [ � E

F[ � G
RQGH D �E�F�G �� ,5 H D G � EF xH FKDPDGD XPD WUD Q VIR UP D }F aD R G H 0 �R E LX V � 6H

F � � D LPDJHP GH b
G

F
xH � � I �b G

F
�  � H I �� �  D

F
� 6H F  � HQWaDR I �� �  � �

7UDQVIRUPD}FaRHV GH 0�RELXV VaDR LQYHUVxuYHO� 3RU H[HPSOR I �[ �  �

[
� [ � ,5 �

� �� � 7 U D Q VIR U P D }F aR H V Q R ,5 � �

' H q Q L}F aD R � � 8PD WUDQVIRUPD}FaDR I � ,5 �
� ,5 � WDO TXH�

I

w
[ �

[ �

x
 

w
D [ � � E[ � � H

F[ � � G [ � � I

x

RQGH D �E�F�G �H�I � VaDR QxXPHURV UHDLV xH FKDPDGD WUD Q VIR UP D }F aD R D q P �

x( WDPExHP PXLWR XVXDO D QRWD}FaDR�

I �[ �  $ [ � W RQGH $  

qqqD E

F G

qqq H W  

qqqH
I

qq



RQGH xH $ xH XPD PDWUL] � d � H W XP YHWRU� 3DUD PHOKRU LGHQWLqFDU RV HIHLWRV GH PXGDQ}FD GH

HVFDOD H URWD}FaDR DVVRFLDGRV D $ � HOD xH IUHTXHQWHPHQWH HVFULWD FRPR�

$  

qqqU� FR V w � b U � V HQ w �

U � VHQ w � U � FR V w �

qqq
RX VHMD �U� �w � � VaDR DV FRRUGHQDGDV SRODUHV GH �D � F� H �U � �w � �

~

�
� DV FRRUGHQDGDV SRODUHV GH

�E� G� �

( Q F R Q W U H R V I D W R U H V G H H V F D O D U � H U � H R V AD Q J X O R V w � w � � G H I L Q L G R U H V

G D W U D Q V I R U P D }F aD R D I L P T X H O H Y D R W U L AD Q J X O R G H 6 L H U S L Q V N L G H Y xH U W L F H V � � � � � �

� � � � � H � � � � � Q R V H J P H Q W R G H U H W D ����� ����� G H P R G R T X H R V S R Q W R V � � � � � H

� � � � � V H M D P O H Y D G R V D R S R Q W R � � � � � �

' H q Q L}F aD R � � 8PD WU D Q VIR U P D }F aD R OLQ H D U xH XPD WUDQVIRUPD}FaDR DqP HP TXH W  ��

7UDQVIRUPD}FaRHV OLQHDUHV WUDQVIRUPDP SDUDOHORJUDPRV HP SDUDOHORJUDPRV FRP RULJHQV QR
PHVPR SRQWR�

' H V F X E U D �

� � T X H W U D Q V I R U P D }F aD R ?OHY D U LD � X P W U L AD Q J X O R G H Y xH U W L F H V � �� ��� � ���� � � ����� H P

R X W U R G H Y xH U W L F H V � ����� � ��� ��� H ����� � ' H V F U H Y D R T X H D F R Q W H F H U L D F R P X P ?U R V WR �
W U D Q V I R U P D G R S R U H V W D I X Q }F aD R �

� � T X H W U D Q V I R U P D }F aD R ?OHY D U LD � D S U L P H L U D O L Q K D G D I L J X U D D R O D G R Q D V G H P D L V �

G H S R L V G H D S O L F D G D U H F X U V L Y D P H Q W H �

& R P R S R G H �VH R E WH U D WUD Q VIR UP D }F aD R D q P T X H S UR G X ] G H WH U P LQ D G R H IH LWR "

4XH OHYH� SRU H[HPSOR� D IROKD PDLRU QD PHQRU�

I �)2/+$ *5$1'(�  �)2/+$ 3(48(1$�

0DUFD�VH � SRQWRV QD IROKD JUDQGH� [ �\ �] � H RV � SRQWRV FRUUHVSRQGHQWHV D HVWHV QD
IROKD SHTXHQD�

}

[ �
}

\ �
}

] �

2V YDORUHV GH D �E H H GHYHP VDWLVID]HU DV HTXD}FaRHV ���
�

}

[ �  D [ � � E[ � � H
}

\
�
 D \ � � E\ � � H

}

] �  D ] � � E] � � H

H F�G �H I GHYHP VDWLVID]HU�
��
�

}

[ �  F[ � � G [ � � I
}

\
�
 F\ � � G \ � � I

}

] �  F] � � G ] � � I

' H q Q L}F aD R � � 8PD WUDQVIRUPD}FaDR I � ,5 �
� ,5 � xH FKDPDGD 6,0,/,78'( VH xH XPD WUDQV�

IRUPD}FaDR DqP FRP D PDWUL] $ QD IRUPD�



$  

q
q
q
q

U FR Vw b U VHQ w

U VHQ w U FR Vw

q
q
q
q

R X $  

q
q
q
q

U FR Vw U VHQ w

U V HQ w b U FR V w

q
q
q
q

w xH FKDPDGR GH ADQJXOR GH URWD}FaDR H U IDWRU GH HVFDOD�

6H $  

q
q
q
q

FR Vw b V HQ w

V HQ w FR V w

q
q
q
q

� RX VHMD
w �  w �  w

U �  U �  U

D 6,0,/,78'( xH FKDPDGD URWD}FaDR�

6H D PDWUL] $ IRU LJXDO D $  

q
q
q
q

� �

� b �

q
q
q
q
D WUDQVIRUPD}FaDR xH FKDPDGD 5()/(; a$2

6LPLOLWXGHV VaDR FRQIRUPHV �SUHVHUYDP ADQJXORV� � 8PD VLPLOLWXGH QR SODQR� WDQWR SRGH

VHU FRQVLGHUDGD QR HVSD}FR ,& TXDQWR QR ,5 � � PDV xH HVFULWD GH PDQHLUD PDLV VLPSOLqFDGD QR ,& �

3RU H[HPSOR D IXQ}FaDR TXH GREUD D HVFDOD GH XPD LPDJHP H D URWDFLRQD GH w R SRGH VHU � Z e ] �

FRP Z  �� FR V w � VHQ w L� HP ,& � RX

q
q
q
q

� �

� �

q
q
q
q
e
q
q
q
q

FR V w b V HQ w

VH Q w FR V w

q
q
q
q

Q R ,5
�

' H q Q L}F aD R � � 8PD GDV WUDQVIRUPD}FaRHV� I �[ � �[ � � � PDLV LPSRUWDQWHV GR ,5 � � ,5 � xH D ,1�

9(56 a$2 12 &x,5&8/2 81,7 x$5,2� VH �[ � �[ � � � � � ,5 � H U  
S

[ �
� � [ �

� xH D GLVWADQFLD

GR SRQWR D RULJHP GR ,5 � � HVWD WUDQVIRUPD}FaDR xH GHqQLGD SHOD IRUPD�

I �[ � �[ � �  �
[ �

U
�
[ �

U
�

(OD ID] FRP TXH RV SRQWRV FRP U � � VHMDP PDSHDGRV SDUD IRUD GR FxuUFXOR XQLWxDULR FHQWUDGR

QD RULJHP� 2V SRQWRV FRP U ! � VHUaDR PDSHDGRV SDUD GHQWUR GHVWH FxuUFXOR� $VVLP RV

SRQWRV GR H[WHULRU �TXH SRGHP RFXSDU xDUHDV LQqQLWDV� WAHP VXD LPDJHP F R Q G H Q VD G D HP XP

?PLFURFRVPR� �

(VWH PDSHDPHQWR WHP DOJXPDV SURSULHGDGHV LQWHUHVVDQWHV�

�� � xH VLP xH WU LF R � VH 3 xH D LPDJHP GH 4� HQWaDR 4 xH D LPDJHP GH 3 �RX VHMD D LPDJHP SRGH

VHU ?FRQGHQVDGD H GHVFRQGHQVDGD� D TXDOTXHU LQVWDQWH� �

��� R FxuUFXOR XQLWxDULR SHUPDQHFHUxD LQYDULDQWH�

��� OLQKDV UHWDV SDVVDQGR SHOR FHQWUR� FRQWLQXDUaDR OLQKDV UHWDV SDVVDQGR SHOR FHQWUR �HPERUD D

SRVL}FaDR GRV SRQWRV VHMD LQYHUWLGD� RV H[WHULRUHV qFDP QR LQWHULRU H RV GR LQWHULRU QR H[WHULRU� �



��� OLQKDV UH WD V TXH QaDR SDVVDP SHOR FHQWUR� VHUaDR PDSHDGDV HP FxuU F X OR V SDVVDQGR SHOR

FHQWUR H YLFH�YHUVD �D qJXUD DEDL[R PRVWUD � GHVWDV OLQKDV� VH D UHWD WLYHU WRGRV RV VHXV SRQWRV

FRP U ! � � WRGRV RV VHXV SRQWRV PDSHDGRV WHUaDR U � � � RV SRQWRV GD UHWD FRP UDLR � U  �

qFDUaDR LQDOWHUDGRV� H VH WLYHU SRQWRV LQWHULRUHV H H[WHULRUHV DR FxuUFXOR XQLWxDULR � VHUxD PDSHDGD

HP XP FxuUFXOR FRP SRQWRV LQWHULRUHV RX H[WHULRUHV DR FxuUFXOR XQLWxDULR� �

��� HOLSVHV� TXH VaDR FXUYDV GR VHJXQGR JUDX� VH WRUQDUaDR FXUYDV GR TXDUWR JUDX�

��� SDUxDERODV VH WRUQDUaDR FDUGLxRLGHV� H KLSxHUEROHV VH WRUQDUaDR FXUYDV FRP IRUPDV GH ?RLWR�

TXH OHPEUDP R VxuPEROR GH LQqQLWR�

��� HVWD LGxHLD SRGH VHU H[WHQGLGD SDUD R HVSD}FR DWUDYxHV GD ,19(56 a$2 1$ (6)(5$�

� �� � 7 U D Q VIR U P D }F aD R G H 0 R E LX V Q D ( VIH UD G H 5 LH P D Q Q

' H q Q L}F aD R � � 8PD WUDQVIRUPD}FaDR� I  A,& � A,& QD IRUPD

I �] �  D ] � E

F] � G
FRP D �E�F�G �� ,& �D G b EF � �

xH FKDPDGD XPD 75$16)250$ }& a$2 '( 0 �2%,86 HP A,& � 6H F � � HQWaDR I �b G

F
�  � H

I �� �  D

F
� 6H F  � HQWaDR I �� �  � �

(VWD WUDQVIRUPD}FaDR PDSHLD R SODQR FRPSOH[R QD HVIHUD A,& � x( LQYHUVxuYHO H GH DSOLFD}FaRHV QD

F D U WR J U D q D �RQGH xH FRQKHFLGD FRPR SUR MH}FaDR H VWH UH R J UxD q F D � VHQGR XVDGD GHVGH R VxHFXOR

� $�&� � � 6H FDGD SRQWR GD 7HUUD �LPDJLQDGD FRPR XPD HVIHUD SHUIHLWD� IRU SUR MHWDGR QR

SODQR DWUDYxHV GD UHWD TXH R XQH DR ?SxROR QRUWH� WHUHPRV R P D S H D P H Q WR H VWH U H R J UxD q F R

GD VXSHUIxuFLH GD 7HUUD�

$OJXPDV SURSULHGDGHV GHVWD WUDQVIRUPD}FaDR VaDR�

�� � 2V SDUDOHORV� RX FxuUFXORV GH ODWLWXWHV� VHUaDR PDSHDGRV HP FxuUFXORV FRQFAHQWULFRV HP WRUQR

GR SxROR VXO� RV FxuUFXORV GH ORQJLWXGH� RX PHULGLDQRV� VHUaDR PDSHDGRV HP UDLRV SDUWLQGR GR

SxROR�

��� 2 PDSHDPHQWR xH FRQIRUPH �R TXH R WRUQD xXWLO SDUD R SODQHMDPHQWR GH URWDV GH QDYLRV� �

H ID] FRP TXH VH SHQVH QD HVIHUD FRPR XP PRGHOR ?qQLWR� SDUD R SODQR TXH xH ?LQqQLWR� �



��� 'HYLGR wDV GLVWRU}FaRHV TXH RFRUUHP SUxR[LPR DR SxROR 1RUWH� HP FDUWRJUDqD� DSHQDV XP GRV

KHPLVIxHULRV xH PDSHDGR SRU YH]� VHQGR R RXWUR REWLGR SRU LQYHUVaDR�

1RWH TXH R FRQMXQWR GDV WUDQVIRUPD}FaRHV GH 0�RELXV WDO TXH I �� �  � xH R FRQMXQWR GDV

WUDQVIRUPD}FaRHV DqQV�

&RQVLGHUH I �] �  �

]
� ] � ,& VHQGR ] � � � 2 T X H H V W D W U D Q V I R U P D }F aD R S R G H I D ] H U

H P X P D L P D J H P " 0 R V W U H V H X H I H L W R Q D L P D J H P G H X P W D E X O H L U R G H [ D G U H ] �

� �� � 7 U D Q VIR U P D }F aR H V $ Q D OxuWLF D V

&RQFHLWXDOPHQWH XPD WUDQVIRUPD}FaDR xH DQDOxuWLFD VH IRU FRQWxuQXD H VH FRPSRUWDU ORFDOPHQWH

FRPR XPD VLPLOLWXGH �XPD IRUPD GH JHQHUDOL]D}FaDR GD WUDQVIRUPD}FaDR GH 0�RELXV� �

' H q Q L}F aD R � � 6HMD �,& �G ( � � ,& R SODQR FRPSOH[R H G ( D PxHWULFD (XFOLGLDQD� 8PD WUDQV�

IRUPD}FaDR I � ,& � ,& xH FKDPDGD D Q D OxuWLF D VH SDUD FDGD ] � � ,& H[LVWH XPD VLPLOLWXGH QD

IRUPD�

Z �] �  D ] � E SDUD DOJXP SDU D �E � ,& WDO TXH

G �I �] ��Z �] � �

G �] �] � �
� � TXDQGR ] � ] �

2V QxXPHURV D H E GHSHQGHP GH ] � � 6H SDUD DOJXP ] �  F� D  �� HQWaDR F xH FKDPDGR GH

S R Q WR F UxuWLF R GD WUDQVIRUPD}FaDR H I �] � xH FKDPDGR GH Y D OR U F UxuWLF R �

2%6� � 6H D WUDQVIRUPD}FaDR DQDOxuWLFD I �] � SXGHU VHU GHVFULWD FRPR D UD]aDR GH GRLV SROLQARPLRV

HP ] � FRPR SRU H[HPSOR�

I �] �  � � ]

� c ]
RX I �] �  �� ] � ]

�

� c ] � ]
� RV QxXPHURV D H E GD VLPLOLWXGH Z �] � VaDR GDGRV SRU�

D  I
��] � � H E  I �] � � b D ] �

H RV SRQWRV FUxuWLFRV VHUaDR DV VROX}FaRHV GH I
��F�  ��

$ VLPLOLWXGH I � ,& � ,& GHqQLGD FRPR I �] �  �] � �� PDSHLD FxuUFXORV HP FxuUFXORV

DXPHQWDGRV SRU XP IDWRU GH HVFDOD �� H FRP FHQWUR WUDQVODGDGRV GH �] � � � � 2 T X H I D ] D

I X Q }F aD R I �] �  ]
� H P X P T X D U W R G H F xu U F X O R "

� �� � & R P R 0 X G D U & R R U G H Q D G D V

$ PDLRULD GRV HVSD}FRV WHP XP VLVWHPD GH FRRUGHQDGDV � ;
F
� TXH DX[LOLD D ORFDOL]D}FaDR

GRV SRQWRV GR HVSD}FR�



([HPSORV�

;  >���@

;  ,5 �

;  ,&

;  A,&

2 VLVWHPD GH FRRUGHQDGDV xH� HOH SUxRSULR� XP HVSD}FR PxHWULFR TXH GHQRWDUHP SRU ; F �

1RWH TXH ; F SRGH FRQWHU SRQWRV TXH QaDR FRUUHVSRQGHP D SRQWRV GH ; � 8VXDOPHQWH QxRV

FRQIXQGLPRV XP SRQWR [ � ; FRP VXDV FRRUGHQDGDV [ � ;
F
�

([HPSORV�

; F  ,5 � ;  >���@ � [  ��� � ; F PDV [ �� ; �

; F  ,5 � H ;  >��� @ d >��� @ �TXDGUDGR XQLWxDULR� [  �b ��b �� � ; F PDV [ �� ; �

3RGH�VH SHQVDU TXH R HVSD}FR ; UHSRXVD VREUH ;
F
� 0 X G D Q }F D G H F R R U G H Q D G D QHVWH

VHQWLGR VHUxD XPD WUDQVIRUPD}FaDR�

w � � ;
F
�

� ;
F

TXH WUDQVIRUPD XP SRQWR [ � ; � DQWHV VREUH R SRQWR � [ � � ; F � QR SRQWR
� [  w �� [ � � � ; F �

1HVWH VHQWLGR GHYHPRV GLIHUHQFLDU HQWUH R SRQWR [ GR HVSD}FR ; H VXDV FRRUGHQDGDV
� [ � � ;

F
RX � [ � � ;

F
� $VVLP D PXGDQ}FD GH FRRUGHQDGDV w � � ;

F
� � ;

F
SRGH VHU

SHQVDGD FRPR D PXGDQ}FD GH ; UHODWLYD DR VHX HVSD}FR GH FRRUGHQDGDV ;
F
�

7 H R U H P D � � 6HMD ; XP HVSD}FR PxHWULFR H ; F VHX HVSD}FR GH FRRUGHQDGDV� 6HM D XPD PXGDQ}FD

GH FRRUGHQDGDV GHqQLGD SRU�

w � �
; F �

�
; F

6H w IRU LQYHUVxuYHO� TXDQGR WUDWDGD FRPR XPD WUDQVIRUPD}FaDR GH ; HP w �; � � H VH D FRRUGHQDGD

GH XP SRQWR DQWHV GD WUDQVIRUPD}FaDR IRU � [ H GHSRLV � [ GH PRGR TXH

�
[  w �� [ �

(QWaDR VH
� I � ; � ; �

�
[ �

�
I �� [ �  �

\

IRU XPD WUDQVIRUPD}FaDR H[SUHVVD QDV FRRUGHQDGDV LQLFLDLV� H VH
� [ � � I �� [ �  � \ IRU D IxRUPXOD GH I H[SUHVVD QDV QRYDV FRRUGHQDGDV HQWaDR�

�
I �� [ �  � w R

�
I R w

c � � �� [ �

� I �� [ �  � w
c � R � I R w � �� [ �

([HPSOR� QR HVTXHPD TXH VHJXH



� I �� [ �  � [ � ��� ��

RX XVDQGR FRRUGHQDGDV KRPRJAHQHDV�

I

�
#

� [ �

� [ �

�

�
$  

�
�
� � �

� � �

� � �

�
�
�
#

�
[ �

�
[ �

�

�
$

w � �
;

F
�

�
;

F

w

�
#

�
[ �

�
[ �

�

�
$  

�
#

�
[ �

�
[ �

�

�
$  

�
�
� � b �

� � b �

� � �

�
�
�
#

�
[ �

�
[ �

�

�
$

w
c � � �

;
F
�

�
;

F

w
c �

�
#

�
[ �

�
[ �

�

�
$  

�
#

�
[ �

�
[ �

�

�
$  

�
�
� � �

� ��� ���

� � �

�
�
�
#

�
[ �

�
[ �

�

�
$

H �
I �� [ �  �

[ � ��� �� RX� XVDQGR R WHRUHPD H FRRUGHQDGDV KRPRJAHQHDV�

�
I �� [ �  � w R

�
I R w

c � � �� [ �  

�
�
� � b �

� � b �

� � �

�
�
�
�
� � �

� � �

� � �

�
�
�
�
� � �

� ��� ���

� � �

�
� 

�
�
� � �

� � �

� � �

�
�

& R Q V L G H U H � w �� ; F �  
�
; F � �  

�
; F � T X D O V H U xD �

I V H I �� ; �  ��� ;  ;
� "

' H q Q L}F aD R � � 6H I � ; � ; IRU XPD WUDQVIRUPD}FaDR HP XP HVSD}FR PxHWULFR� &KDPD�VH S R Q WR

q [ R DR SRQWR [ I � ; WDO TXH I �[ I �  [ I � (P RXWUDV SDODYUDV SRQWR q[R xH R SRQWR GR HVSD}FR

TXH QaDR VH PRYH SHOD WUDQVIRUPD}FaDR�

& R Q V L G H U H � w �� ; F �  

�
FRV p b VLQ p

VLQ p FRV p

z
� ; F  

� ; F � T X D O V H U xD � I H V H X S R Q W R

I L [ R V H I �� ; �  � � � ;  ; �
"

� �� � 7 H R U H P D G R 0 D S H D P H Q WR G H & R Q WUD }F aD R

' H q Q L}F aD R � � 8PD WUDQVIRUPD}FaDR I � ; � ; QR HVSD}FR PxHWULFR �; �G � xH FKDPDGD GH

&2175$ }& a$2 VH H[LVWH XPD FRQVWDQWH � � V � � WDO TXH

G �I �[ ��I �\ � � � V � G �[ �\ � � [ �\ � ;

R QxXPHUR V xH FKDPDGR GH )$725 GH &2175$ }& a$2�



([HPSOR � � �;  >��� @ � G ( � � I � �[ �  
�

�
[ H I � �[ �  

�

�
� �

�
[ VaDR PDSHDPHQWRV GH

FRQWUD}FaDR FRP IDWRU GH FRQWUD}FaDR � � � � $ DSOLFD}FaDR VXFHVVLYD GHVWDV IXQ}FaRHV D SRQWRV GR

HVSD}FR SURGX]H R F R Q MX Q WR G H & D Q WR U �

' H q Q L}F aD R � � 6HMD 6 XP FRQMXQWR GH UHDLV� 2 xuQ q P R G H 6 xH R PDLRU UHDO SDUD R TXDO WRGRV

RV HOHPHQWRV GH 6 VHMDP PDLRU RX LJXDO�

, Q I 6  0 $ ; I[ � ,5 � [ � V � V � 6 J

2 LQqPR VHPSUH H[LVWH� SHOD SUxRSULD QDWXUH]D GRV QxXPHURV UHDLV �PHVPR TXH LJXDO D �� � �

' H q Q L}F aD R � � 2 VX S U H P R GH XP FRQMXQWR 6 xH R PHQRU UHDO SDUD R TXDO TXDOTXHU HOHPHQWR

GH 6 VHMD QR PxD[LPR LJXDO RX PHQRU�

6 X S 6  P LQ I [ � ,5 � [ � V � V � 6 J

2 VXSUHPR GH XP FRQMXQWR WDPExHP VHPSUH H[LVWH� PHVPR TXH VHMD � �

([HPSOR �� 2 , Q I GH I � �[ � H I � �[ � GR H[HPSOR � VHULDP � H ���� 2 6 X S GH I � �[ � H

I � �[ � � GR PHVPR H[HPSOR� VHULDP ��� H � UHVSHFWLYDPHQWH�

7 H R U H P D � � 6HM D I � ; �� ; XP PDSHDPHQWR GH FRQWUD}FaDR HP XP HVSD}FR PxHWULFR FRPSOHWR

�; �G � � (QWaDR I SRVVXH H[DWDPHQWH X P S R Q WR q [ R [ I � ; H SDUD TXDOTXHU SRQWR [ � ;

D VHTXAHQFLD II R Q �[ � � Q  ���������J F R Q Y H U J H S D U D [ I � 2X VHMD

OLP
Q � �

I
R Q �[ �  [ I SDUD FDGD [ � ;

([HPSOR �� $ DSOLFD}FaDR VXFHVVLYD GD I � � GR H[HPSOR � � FRQYHUJH SDUD �� $ DSOLFD}FaDR VXFHVVLYD

GH I � FRQYHUJH SDUD
�

�
�

([HPSOR �� (P �>��� @ d >��� @ � G ( � DV WUDQVIRUPD}FaRHV �

I �

w
[

\

x
 

qqq�

�
�

� �

�

qqq
w

[

\

x
�

qqq�
�

qqq �

I �

w
[

\

x
 

qqq�

�
�

� �

�

qqq
w

[

\

x
�

qqq���
�

qqq H

I �

w
[

\

x
 

qqq�

�
�

� �

�

qqq
w

[

\

x
�

qqq���
���

qqq

WAHP IDWRU GH FRQWUD}FaDR � � � � H WAHP SRQWR q[R HP

w
�

�

x
�

w
���

�

x
H

w
���

���

x
�



� �� � 0 D S H D P H Q WR G H & R Q WUD }F aD R Q R ( VS D }F R G D V ) UD F WD LV

6H �+ �; ��K �G � � IRU R HVSD}FR GRV FRPSDFWRV GR HVSD}FR PxHWULFR �; �G � � H K �G � D PxHWULFD

GH +DXVGRUp FRUUHVSRQGH D PxHWULFD G � HQWaDR SRGH�VH GHqQLU )5$&7$/ '(7(50,1,67,&$

FRPR R 32172 ),;2 GH XPD 75$16)250$ }& a$2 '( &2175$ }& a$2 HP �+ �; � �K �G � � �

/ H P D � � 8P PDSHDPHQWR GH F R Q WUD }F aD R QR HVSD}FR PxHWULFR �; �G � xH F R Q WxuQ X R �

/ H P D � � 8P PDSHDPHQWR FRQWxuQXR� QR HVSD}FR PxHWULFR �; �G � � PDSHLD + �; � QHOH PHVPR�

/ H P D � � 6HMD Z � ; � ; XP PDSHDPHQWR GH FRQWUD}FaDR QR HVSD}FR PxHWULFR �; �G � � FRP

IDWRU GH FRQWUD}FaDR V � (QWaDR�

Z � + �; � � + �; � GHqQLGD SRU� Z �% �  IZ �[ � � [ � % J � % � + �; � xH XP PDSHDPHQWR

GH F R Q WUD }F aD R HP �+ �; � �K �G � � FRP ID WR U G H F R Q WU D }F aD R V � R PDSHDPHQWR GH XP FRQMXQWR

% xH R PDSHDPHQWR GH WRGRV RV VHXV SRQWRV� R PDSHDPHQWR GH + xH R PDSHDPHQWR GH WRGRV

RV VHXV FRQMXQWRV� �

/ H P D � � 3DUD TXDOTXHU � FRQMXQWRV %� &� ' H ( HP + �; � WHP�VH TXH

K �% > & �' > ( � � K �% �' � B K �& �( �

5HOHPEUDQGR�

D QRWD}FaDR ?[ B \ � VLJQLqFD R ?PxD[LPR GRV GRLV UHDLV [ H \ � � H

K �$ �% �  G �$ �% � B G �% �$ �

RQGH

G �$ �% �  P D [ I G �[ �% � � [ � $ J

H

G �[ �% �  P LQ I G �[ �\ � � \ � % J

2X VHM D R / H P D � DqUPD TXH�

P D [ I G �' > ( �% > & � �G �% > & �' > ( �J � P D [ I G �' �( ��G �% �& ��G �% �& � �G �' �( �J

�D GLVWADQFLD PxD[LPD HQWUH RV FRQMXQWRV XQLGRV xH PHQRU RX LJXDO D GLVWADQFLD PxD[LPD HQWUH RV

FRQMXQWRV DQWHV GD XQLaDR��

/ H P D � � 6HMD �Z Q � Q  �������1 � FRQWUD}FaRHV HP �+ �; ��K � � RQGH V Q GHQRWD R IDWRU GH

FRQWUD}FaDR GH Z Q � 'HqQH�VH : � �+ �; � �+ �; � � FRPR�

: �% �  Z � �% � > Z � �% � > ��� > Z 1 �% �

 > 1

Q  �
Z

Q
�% � SDUD FDGD % � + �; �

: xH D XQLaDR GRV PDSHDPHQWRV GH FRQWUD}FaDR H XP PDSHDPHQWR GH FRQWUD}FaDR FRP )$725

'( &2175$ }& a$2 �

V  P D [ I V Q � Q  �������1 J



�XPD FRQVHT�XAHQFLD GR /HPD �� �

([HPSOR �� &RQVLGHUDQGR I � � I � H I � GR H[HPSOR ��

6H ;  >��� @ d >��� @ H G  G ( �

: �% �  I � �% � > I � �% � > I � �% � SDUD FDGD % � + �[ � �

6H %  ; HQWaDR I � �% � � I � �% � � I � �% � � H

I � �% � > I � �% � > I � �% � �

GDGDV SHOD qJXUD DR ODGR� WAHP V  � �

' H q Q L}F aD R � � 8PD + \ S H UE R OLF ,WH UD WH G ) X Q F WLR Q 6 \ VWH P �,) 6 � FRQVLVWH GH XP HVSD}FR

PxHWULFR FRPSOHWR �; �G � FRP XP FRQMXQWR qQLWR GH FRQWUD}FaRHV Z
Q
� ; � ; � $ QRWD}FaDR XVDGD

SDUD XP ,)6 xH� I ; � Z
Q
�Q  ����1 J H VHX IDWRU GH FRQWUD}FaDR xH� V  

0 $ ;
I V

Q
� Q  �������1 J

([HPSOR �� 8PD ,)6 SDUD DV IXQ}FaRHV GR H[HPSOR � VHULD� I >��� @ d >��� @ � I � �I � �I � J H V  � �

7 H R U H P D � � 6H I ; � Z Q �Q  �������1 J xH XPD ,)6 FRP IDWRU GH FRQWUD}FaDR V � HQWaDR D

WUDQVIRUPD}FaDR : � + �; � � + �; � GHqQLGD SRU

: �% �  > 1

L �
Z Q �% � � % � + �; �

xH XPD FRQWUD}FaDR HP �+ �; ��K �G � � FRP IDWRU GH FRQWUD}FaDR V � WDO TXH�

K �: �% ��: �& � � � V � K �% �& � � % H & HP + �

( R xXQLFR SRQWR q[R GHVWD : � $ � + �; � � GDGR SRU

$  : �$ �  > 1

Q  �
Z

Q
�$ ��

xH WDO TXH $  OLPQ � � : R Q �% � SDUD TXDOTXHU % � + �; � �

' H q Q L}F aD R � � 2 S R Q WR q [ R $ GR WHRUHPD DQWHULRU xH FKDPDGR GH $75$725 '2 ,)6�

([HPSOR �� 3DUD D ,)6 GR H[HPSOR �� $  OLPQ � � : RQ �XW � VHUxD XP WULADQJXOR GH 6LHUSLQVNL�

2 % 6 �� 3RGH�VH SHQVDU HP XVDU D SDODYUD )5$&7$/ '(7(50,1,67,&$� QD GHqQL}FaDR
�� DR LQYxHV GH $75$725�



� �� � $ OJ R ULWP R V S D U D * H U D }F aD R G H ) UD F WD LV D 3 D UWLU G R ,) 6 �

2 $OJRULWPR 'HWHUPLQxuVWLFR FDOFXOD GLUHWDPHQWH R OLPLWH �Q � � � GH : R Q �$ R � RQGH $ R

xH XP FRQMXQWR TXDOTXHU�

6XSRQGR TXH TXHLUDPRV LQLFLDU FRP XP FRQMXQWR $ R � ,5 � � HQWaDR RV PDSHDPHQWRV GH
FRQWUD}FaDR� DSOLFDGRV DR FRQMXQWR $ R � SRGHP VHU UHSUHVHQWDGRV SRU WUDQVIRUPD}FaRHV DqQV�

Z L

w
[

\

x
 

w
D L EL

FL G L

x w
[

\

x
�

w
H L

G L

x

3DUD SDGURQL]DU R FDVR GH ; | ,5
� � YDPRV UHSUHVHQWDU FDGD Z L SHODV FRQVWDQWHV D L�EL�FL�

G L�H L�I L� $VVLP XP FRQMXQWR : SRGH VHU WDEHODGR� FDGD OLQKD GD WDEHOD LQGLFDQGR XPD

WUDQVIRUPD}FaDR DqP� $ WDEHOD DEDL[R UHSUHVHQWD� SRU H[HPSOR� DV WUDQVIRUPD}FaRHV TXH JHUDP

R WULADQJXOR GH 6LHUSLQVN\� $V WDEHODV GDV FRQWUD}FaRHV VaDR FKDPDGDV GH FxRGLJR ,)6�

(P SRXFRV SDVVRV� R DOJRULWPR GHWHUPLQxuVWLFR SRGH VHU GHVFULWR FRPR�

'(7(50,1( 26 9$/25(6 '$6 75$16)250$ }& a2(6 $),16

D L�EL�����H L�I L

�

'(7(50,1( 80 &21-8172 ,1,&,$/ � 80$ ),*85$ 48$/48(5

1$ 7(/$ � $R

�

1  �

�

(148$172 2 868 x$5,2 1 a$2 ,17(55203(5

RX 1 � 1 0 $ ;

�

75$16)250( $R � 86$1'2 &$'$ 80$ '$6 75$16)250$ }& a2(6 �

2%7(1'2 $1 � /,03( $ 7(/$ � '(6(1+( 1292

&21-8172 $1

�

1  1 � �



� �� � 8 P D 9 LVaD R ,Q WX LWLY D G R V ,WH UD WH G ) X Q F WLR Q 6 \ VWH P

0DUTXH � S R Q WR V D UE LWUxD ULR V HP XP SDSHO �YDPRV FKDPxD�OR GH SRQWRV � � �� �� � 9RFAH

VHUxD R MRJDGRU GH XP MRJR TXH WHP VLGR FKDPDGR� MR J R G R F D R V � 0DUTXH XP � R� S R Q WR

ORFDOL]DGR RQGH YRFAH EHP TXHLUD� YDPRV FKDPDU HVWH GH ] � �

$JRUD SHJXH X P G D G R H MRJXH�R� 6H TXDQGR YRFAH MRJxD�OR GHU � R X � � � R X � � � R X �

LVWR TXHU GL]HU TXH GHX � � � R X � UHVSHFWLYDPHQWH� (P FDGD YH] TXH YRFAH MRJDU R GDGR YRFAH

LUxD ID]HU R SRQWR ] � D Q G D U P H WD G H G D G LVWAD Q F LD H Q WUH R Y D OR U LQ G LF D G R S H OR G D G R H D

VX D S R VL}F aD R D WX D O� &RQWLQXH MRJDQGR SRU PXLWR WHPSR� GLJDPRV DWxH PDUFDU � 0,/+ a$2 '(

321726� $JRUD D S D J X H R V � � S ULP H LU R V S R Q WR V � 2 T X H U H VWD UxD Q R S D S H O " � �8PD

SRHLUD GH S R Q WR V U D Q G R P LF D � �$qQDO YRFAH H VS H U D Y D D OJ R P D LV" �1DGD GLVVR� � 2 TXH YRFAH

YHUxD VH� R VHX OxDSLV WLYHU SRQWD VX q F LH Q WH P H Q WH q Q D � VH YRFAH WLYHU P H G LG R F R UU H WD P H Q WH

H � VH QaDR WLYHU XP WU H P H Q G R D ] D U � 8P WU LAD Q J X OR G H 6 LH US LQ VN L FRP YxHUWLFHV QRV SRQWRV

TXH YRFAH HVFROKHX�

9DPRV FKDPDU D q J X U D q Q D O G H $ �D WUD WR U G R S UR F H VVR LWH UD WLY R TXH YRFAH MRJRX� �

1RWH TXH $ xH IRUPDGR GD XQLaDR GH WUAHV FxRSLDV FRP PHWDGH GR WDPDQKR GH $�

$  Z � �$ � > Z � �$ � > Z � �$ �

RQGH FDGD Z L xH XPD WUD Q VIR UP D }F aD R D q P � Z L WUDQVIRUPD R WULADQJXOR GH YxHUWLFHV QRV SRQWRV

� � � H �� QR WULADQJXOR GH YxHUWLFHV QRV SRQWRV � � $ H % � RX $� � H & RX %�& H ��

' H q Q L}F aD R � � �5HYLVaDR GD 'HqQL}FaDR � GD 6H}FaDR ���� 8PD WUDQVIRUPD}FaDR Z � ,5
�

� ,5
� QD

IRUPD Z �[ � �[ � �  �D [ � � E[ � � H�F[ � � G [ � � I � RQGH D �E�F�G �H�I � ,5 xH FKDPDGD XPD

75$16)250$ }& a$2 $),1 �'�

x( JHUDOPHQWH XWLOL]DGD D VHJXLQWH QRWD}FaDR�

Z �[ �  Z

w
[ �

[ �

x
 

w
D E

F G

x w
[ �

[ �

x
�

w
H

I

x
 $ [ � W

RQGH $ xH D PDWUL[
c
D E

F G

d
H R YHWRU W xH

c
H

I

d
�

&RPR SRGHPRV GHqQLU XPD WUDQVIRUPD}FaDR DqP TXH OHYD XP GDGR FRQMXQWR HP RXWUR"

4XH WUDQVIRUPD}FaDR OHYDUxD D qJXUD PDLRU QD PHQRU"

Z �qJXUD JUDQGH�  �qJXUD PHQRU�

0DUFDPRV � S R Q WR V Q D q J X U D J U D Q G H H R V � S R Q WR V H T X LY D OH Q WH V D H VWH V Q D

S H T X H Q D � ( GHWHUPLQDPRV D WUDQVIRUPD}FaDR TXH OHYDUxD XP JUXSR QR RXWUR� GHWHUPLQDQGR DV

LQFxRJQLWDV
c
D E

F G

d
H
c
H

I

d
� TXH VaDR D VROX}FaDR GR VLVWHPD GH HTXD}FaRHV TXH VHJXH�



�
[ � D � \ � E � H  [ �

�

[ � F � \ � G � I  \ �

��
[ � D � \ � E � H  [ �

�

[ � F � \ � G � I  \ �

��
[ � D � \ � E � H  [ �

�

[ � F � \ � G � I  \ �

�

' H q Q L}F aD R � � 6HMDP Z � �Z � ����Z 1 WUDQVIRUPD}FaRHV DqQV VREUH SRQWRV GR ,5 � TXH OHYDP XP

SRQWR ] � ,5 � HP RXWUR SRQWR Z �] � � ,5 � � GH IRUPD TXH RV SRQWRV GH XP FRQMXQWR VHMDP

WUDQVIRUPDGRV HP SRQWRV GR PHVPR FRQMXQWR PDV� PDLV SUxR[LPR� 2X VHM D VH G �] � �] � � xH D

G LVWAD Q F LD H Q WUH G R LV S R Q WR V ] � H ] � H Q WaD R D G LVWAD Q F LD H Q WUH R V S R Q WR V WUD Q VIR UP D G R V

VH UxD �

G �Z L�] � ��Z L�] � � � � V�G �] � �] � �

RQGH � � V � � H L  ������1 � (VWDV WUDQVIRUPD}FaRHV VaDR FKDPDGDV GH & 2 1 7 5 $ }& a$ 2 � H V

ID WR U G H F R Q WUD }F aD R �

8PD JHQHUDOL]D}FaDR GR MR J R G R F D R V xH� VHM DP Z � �Z � ����Z 1 FRQWUD}FaRHV QR ,5

� � HV�
FROKD XP SRQWR � ] � UD Q G R P LF D P H Q WH � SDUD REWHU XPD VHTXAHQFLD GH SRQWRV ] � �] � �] � �

����] � � ��� � � DSOLTXH UDQGRPLFDPHQWH TXDOTXHU XPD GDV FRQWUD}FaRHV GHqQLGDV� 3RU H[HPSOR
SDUD REWHU R SRQWR ] � � SHJXH R SRQWR ] � � H DSOLTXH UDQGRPLFDPHQWH TXDOTXHU XPD GDV FRQ�
WUD}FaRHV Z � �] � � � ���Z 1 �] � � � � (QWaDR F R P S U R E D E LOLG D G H � D VHTXAHQFLD LUxD FRQYHUJLU SDUD XPD
q J X U D xX Q LF D �$WUDWRU QR OLPLWH� � (VWD qJXUD VHUxD D xXQLFD TXH REHGHFHUxD D HTXD}FaDR�

$  Z � �$ � > Z � �$ � > ��� > Z 1 �$ �

$  >
1

Q  � Z 1 �$ �

' H q Q L}F aD R � � 8P FRQMXQWR qQLWR GH FRQWUD}FaRHV HP XP HVSD}FR PxHWULFR �; �G � FRP VHXV
UHVSHFWLYRV IDWRUHV GH FRQWUD}FaDR V Q �Q  �������1 xH FKDPDGR ,WH UD WH G ) X Q F WLR Q 6 \ VWH P

�,�) �6 � �5HYLVaDR GD GHqQL}FaDR GD VH}FaDR ���� �

' H q Q L}F aD R � � 2 FRQMXQWR GH SRQWRV JHUDGRV SHOR ,�)�6� xH FKDPDGR D WUD WR U GR ,�) �6 � $OJXQV
DXWRUHV FKDPDP HVWH GH IU D F WD O SURGX]LGR SHOR ,�)�6�

$ HVWUXWXUD GDV IUDFWDLV JHUDGRV RX R DWUDWRU $ xH PXLWR LQ WULJ D Q WH � RV F R Q WR U Q R V

Q aD R S R G H P � F R P R Q D V IR U P D V ( X F OLG LD Q D V VH UH P VLP S OLq F D G R V S H OD D P S OLq F D }F aD R

G D q J X U D � 1R HQWDQWR� $ xH FRPSOHWDPHQWH GHqQLGD XPD YH] FRQKHFLGD DV WUDQVIRUPD}FaRHV
Z � �Z � ����Z 1 TXH D JHUDP� & D G D X P D G H VWD V WUD Q VIR UP D }F aR H V xH H VS H F Lq F D G D S R U �

Q xX P H UR V G H � G xuJ LWR V � (VWHV QxXPHURV XPD YH] FRQKHFLGRV SRGHP UHSURGX]LU H[DWDPHQWH
D qJXUD�

$TXL DSUHVHQWDUHPRV GRLV DOJRULWPRV SDUD GHVHQYROYLPHQWR GH IUDFWDLV XVDQGR ,�)�6� �� �
2 ' H WH U P LQ LVWLF $ OJ R U LWP H R ��� 5DQGRP ,WH UD WLR Q $ OJ R ULWP � 2 SULPHLUR xH EDVHDGR



QD FRPSXWD}FaDR GLUHWD GD VHTXAHQFLD $ Q � �  > 1

L � Z L�$ Q � D SDUWLU GH XP FRQMXQWR LQLFLDO $ R �
9DPRV LOXVWUDU HVWH �R� DOJRULWPR PRVWUDQGR VHX XVR QD ,�)�6� FXMR DWUDWRU xH R WULADQJXOR GH
6LHUSLQVNL�

$V WUDQVIRUPD}FaRHV DqQV

Z �

w
[

\

x
 

w
�

�
�

� �

�

x w
[

\

x
�

w
�

�

x

Z �

w
[

\

x
 

w
�

�
�

� �

�

x w
[

\

x
�

w
�

��

x

Z �

w
[

\

x
 

w
�

�
�

� �

�

x w
[

\

x
�

w
��

�

x

SRGHP VHU UHVXPLGRV QD QRWD}FaDR�

Z L

w
[

\

x
 

w
D L EL

FL G L

x w
[

\

x
�

w
H L

I L

x
 $ L

w
[

\

x
� WL

D WDEHOD DEDL[R HQWaDR UHVXPH HVWD LQIRUPD}FaDR�

,)6 SDUD R WULADQJXOR GH 6LHUSLQVNL

L D E F G H I S

� � � � � � � � � ����

� � � � � � � � �� ����

� � � � � � � �� �� ����

1HVWD WDEHOD S L LQGLFD D SUREDELOLGDGH DVVRFLDGD D WUDQVIRUDP}FaDR Z L� $V SURSDELOLGDGHV

GHYHP VHU WDLV TXH S � � S � � ����� S 1  � H S L ! �� (VWDV SUREDELOLGDGHV WAHP XP LPSRUWDQWH

SDSHO QR �R� DOJRULWPR D VHU DSUHVHQWDGR� 6HXV YDORUHV SRGHP VHU REWLGRV DSUR[LPDGDPHQWH

SRU�

S L {
MG HW$ LM3
1

L �
MG HW$ LM

 
MD LG L b ELFLM3
1

L �
MD LG L b ELFLM

L  ����� 1

VH HP DOJXP FDVR G HWM$ LM  � GHYH�VH XVDU SDUD S L XP YDORU PXLWR SHTXHQR ������ SRU

H[HPSOR� � $OJXPDV VLWXD}FaRHV GHYHP VHU WUDWDGDV HPSxuULFDPHQWH� $ VLJQLqFD}FaDR PDWHPxDWLFD

GH S L xH PDLV FRPSOLFDGD� HVWHV LUaDR GHWHUPLQDU D PHGLGD IUDFWDO GR DWUDWRU H VaDR LQIRUPD}FaRHV

LPSRUWDQWHV SDUD R UHHQGHULQJ �q[DP D FRORUD}FaDR FRPR VHUxD YLVWR QR FDSxuWXOR �� �

2 DOJRULWPR TXH VHJXH GxD D VHTXAHQFLD $ L D SDUWLU GH XP FRQMXQWR LQLFLDO� $ R � 1HVWH FDVR

$ � xH XP TXDGUDGR� RX VHMD XPD PDWUL] ��� [ ��� GH SL[HLV GD WHOD FXMDV OLQKDV H FROXQDV

� D ��� HVWaDR DFHVVDV� 'XDV PDWUL] ��� [ ��� TXDUGDUaDR RV YDORUHV QD LWHUD}FaDR DWXDLV� W� H

VHJXLQWHV� 6 � D �L� �E�L��F�L� �G �L� �I �L� UHSUHVHQWDP RV YDORUHV WDEHODGRV SDUD R DWUDWRU�

$OJRUxuWPR 'HWHUPLQxuVWLFR�

([HPSOLqFDQGR R XVR GH ,�)�6� SDUD R WULADQJXOR GH 6LHUSLQVNL �xH R PHVPR DOJRUxuWPR GD

VH}FaDR ��� FRP PDLV GHWDOKHV� �



�
YDULxDYHLV� 
�

LQ W 6 ��������� �W��������� e PDWUL]HV TXH TXDUGDUaDR DUUD\ GH SL[HLV e  �

I OR D W D �� �  ���E�� �  F�� �  ��G �� �  ���H �� �  ��I �� �  ��

D ���  ���E���  F���  ��G ���  ���H ���  ��I ���  ���

D ���  ���E���  F���  ��G ���  ���H ���  ��I ���  ���

 e YDORUHV GDV WUDQVIRUPD}FaRHV DqQV e  

�
 LQLFLDOL]D}FaDR GR FRQMXQWR LQLFLDO� �XP TXDGUDGR QR FDVR�
�

SDUD L  � D ��� IW�L���  W���L�  W�����L�  W�L�����  ��  e D FH Q G D R V S L[ HLV �L��� �

D FHQ G D R V S L[ HLV ���L� � D FHQ G D R V S L[ HLV �����L� � D FHQ G D R V S L[ HLV �L����� � e  J

�
 ID}FD DV WUDQVIRUPD}FaRHV Z QRV FRQMXQWRV $ L REWHQGR $ L� � HQTXDQWR R XVXxDULR QaDR LQWHU�

URPSHU R SURJUDPD 
�

SDUD L � D ���

SDUD M  � D ���

VH W �L� M �  � HQWaDR

I 6 �D �� � e L� E�� � e M � H �� � � F�� � e L� G �� � e M � I �� � �  � �

6 �D ��� e L � E��� e M � H ��� � F��� e L� G ��� e M � I ��� �  � �

6 �D ��� e L � E��� e M � H ��� � F��� e L� G ��� e M � I ��� �  � �

J �
 DSOLFD�VH FDGD XPD GDV WUDQVIRUPD}FaRHV DR FRQMXQWR LQLFLDO
�

OLPSH D WHOD�

�
 WUDQVIRUPD RV YDORUHV QRYRV HP HOHPHQWRV GH W H GHVHQKD D qJXUD JHUDGD � 
�

SDUD L  � D ���

SDUD M  � D ���

I W �L� M �  6�L� M � �

6�L�M �  �� �
]HUD WRGD D PDWUL]
�

VH W�L� M �  � HQWaDR DFHQGD RV SL[HLV �L� M � �

J

2 XVR GR DOJRUxuWPR SURGX] D VHTXAHQFLD�

x( LQWHUHVVDQWH QRWDU TXH T X D OT X H U R X WUR F R Q MX Q WR $ � LQ LF LD O Q aD R Y D ] LR S UR G X ] LU xD

R P H VP R H IH LWR � 1RWH TXH D qJXUD LQLFLDO DFDED SRU QaDR WHU LQrXAHQFLD QD LPDJHP qQDO�

JHUDGD� GR WULADQJXOR GH 6LHUSLQVNL� $V qJXUDV DEDL[R PRVWUDP D VHTXAHQFLD REWLGD VH IRVVH

XWLOL]DGR XP WULADQJXOR�

2EV� � �� � $OJXPDV YH]HV xH QHFHVVxDULR ID]HU WU D Q VIR U P D }F aR H V G H F R R UG H Q D G D V SDUD D REWHQ}FaDR

GD qJXUD qQDO� ��� ) D OK D V Q H VWD V F R R UG H Q D G D V S R G H UaD R UH VX OWD U H P q J X U D V LQ �

WH U H VVD Q WH V H LP S U H Y LVxuY H LV �



2 DOJRUxuWPR VHJXLQWH� DR LQYxHV GH XVDU FRP PHVPD IUHTXAHQFLD DV WUDQVIRUPD}FaRHV HVFROKH

FDGD WUDQVIRUPD}FaDR EDVHDQGR�VH QD VXD S U R E D E LOLG D G H �

$OJRUxuWPR 5DQGARQLFR�

([HPSOR JHUD}FaDR GR WULADQJXOR GH 6LHUSLQVNL�

�
 GHYH VHU XVDGD XPD IXQ}FaDR GD OLQJXDJHP XVDGD SDUD JHUDU UDQGRPLFRV � � 
�

�
 XVH RV PHVPRV YHWRUHV D� � � E� � � F� � � � � � I� �
�

GHqQD ZLQGRZ FRP OLPLWHV ��� �� ���� ����

�
 LQLFLDOL]H �[� \� H GHqQD RV QxXPHURV 
�

[  \  � � QXPLWV  ������

SDUD Q  � DWxH QXPLWV

I

�
 HVFROKH QxXPHURV � � � RX � FRP D PHVPD SUREDELOLGDGH H DSOLFD D IXQ}FaDR HVFROKLGD
�

.  LQW ��
 UDQG� � � �������� � �

QHZ [  D �.� 
 [ � E �.� 
 \ � H �.� �

QHZ \  F�.� 
 [ � G �.� 
 \ � I �.� �

[  QHZ [ � \  QHZ \�

6H . ! �� DFHQGD SL[HLV �[� \� J

(VWH DOJRULWPR� �5 D Q G R Q ,WH UD WLR Q $ OJ R U LWK P � xH EDVHDGR QD WHRULD HUJxRGLFD� $V OLQ�

KDV HP SVHXGRFxRGLJR GHVWH DOJRULWPR FRPSXWDP ������ �GH] PLO� SRQWRV GR DWUDWRU GDGR SHOD

PHVPD WDEHOD GR DOJRULWPR DQWHULRU �WULADQJXOR GH 6LHUSLQVNL� � 2 UHVXOWDGR GD LPSOHPHQWD}FaDR

GHVWH DOJRULWPR SDUD D WDEHOD DEDL[R xH XPD ?IROKD GH VDPDPEDLD� �

,)6 SDUD XPD VDPDPEDLD

L D E F G H I S

� ��� ��� ���� ��� � � ���

� ���� ��� ����� ���� � � ��� ����

� ���� ����� ���� ���� � � ��� ����

� ����� ���� ���� ���� � ���� ����

2 SRQWR FKDYH GR XVR GR ,�)�6� SDUD D JHUD}FaDR GH IUDFWDLV xH HQWaDR D HVFROKD GDV WUDQV�

IRUPD}FaRHV GH F R Q WUD }F aD R D q P � $ IRUPD GH ID]HU LVWR xH D VHJXLQWH�

� � )D}FD XP HVER}FR GH SRXFDV OLQKDV GD LPDJHP D VHU JHUDGD �XPD IROKD FRPSRVWD SRU

SROLJRQDLV SRU H[HPSOR� �

� � &XEUD HVWD LPDJHP FRP FxRSLDV UHGX]LGDV GD SUxRSULD LPDJHP� x( LPSRUWDQWH UHGX]LU DR

PxuQLPR DV VXSHUSRVL}FaRHV GH FxRSLDV H RV EXUDFRV� SDUD PLQLPL]DU D GLVWADQFLD GH +DXVGRUp

HQWUH RV GRLV FRQMXQWRV�

� � 'HWHUPLQH RV PDSHDPHQWRV H XVH RV DOJRULWPRV� (VWH SURFHGLPHQWR SDUD REWHQ}FaDR GDV

WUDQVIRUPD}FaRHV DqQV TXH SURGX]LUaDR GHWHUPLQDGR DWUDWRU xH GHQRPLQDGR 7 H R U H P D G D

& R OD J H P �

2EV� 2 FRQMXQWR GH SRQWRV QaDR SUHFLVD VHU VxR ,5 � � SRGHP VHU XVDGR ,& RX ,5 � �



� �� � � & R P R X VD U R ? 7 H R U H P D G D & R OD J H P � S D U D R E WH U ) U D F WD LV

2 WHRUHPD GD FROODJHP xH FHQWUDO SDUD D REWHQ}FaDR GH ,)6 D SDUWLU GH XP DWUDWRU GDGR�

VHX HQXQFLDGR HP XPD IRUPD LQIRUPDO xH�

7 H R UH P D G D F R OOD J H P � &RQVLGHUH XP FRQMXQWR / � + �; � GDGR H XP QxXPHUR UHDO

t w � WDPExHP GDGR� (VFROKHQGR XPD ,)6 FRP IDWRU GH FRQWUD}FaDR � � V � � WDO TXH�

K �/ �> 1

Q  �
Z Q �/ � � � t

RQGH K �G � xH D PxHWULFD GH +DXVGRUp QR HVSD}FR �; �G � � (QWaDR VH $ xH R DWUDWRU GR ,)6�

K �/ �$ � �
t

� b V

RX

K �/ �$ � � �� b V � c � K �/ �> 1

Q  �
Z Q �/ � � SDUD WRGR / � + �; � �

2 WHRUHPD ?GL]� TXH SDUD HQFRQWUDU XP ,)6 FXMR DWUDWRU VH ?SDUH}FD� FRP XP GDGR

FRQMXQWR� GHYH�VH HQFRQWUDU XP FRQMXQWR GH FRQWUD}FaDR WDO TXH VXDV XQLaRHV RX ?FRODJHQV� VREUH

R FRQMXQWR GH FRQWUD}FaRHV VH WUDQVIRUPH SUR[LPDPHQWH DR GDGR FRQMXQWR �DV SUR[LPLGDGHV VaDR

PHGLGDV SHODV PxHWULFDV GH +DXVGRUp� �

([HPSORV� 6XSRQKD VH HVWHMD WHQWDQGR FRQWUD}FaRHV SDUD XPD ,)6 FXMR DWUDWRU VHM D >�� � @

H WHQKD�VH SRU WHQWDWLYD REWLGR

Z � �[ �  ����[ b ���� � FRQWUD}FaDR �����

Z � �[ �  ����[ � ���� � FRQWUD}FaDR �����

4XDQWR R DWUDWRU GR ,)6 REWLGR SHODV Z L DFLPD HVWDUxD ORQJH GH >��� @ " 3HOR 7HRUHPD GD

&RODJHP GHYH�VH FDOFXODU DV K �G � �

K �>��� @ �> �

L �
Z L>��� @ �  K �>��� @ � >b ���� � ���@ > >���� � � @ �

G �/ �% �  P D [ I G �[ �% � �[ � $ J  M ����� b ���� M �����

G �% �/ �  P D [ I G �[ �$ � �[ � % J  ����

K �/ �% �  �����

�R IDWRU GH FRQWUD}FaDR GR ,)6 VHUxD� ����  V� SHOR WHRUHPD GD FRODJHP GLVWADQFLD GR OLPLWH GR

,)6 SDUD $ VHUxD�

K �>��� @ �$ � �
�����

�� b �����
 
�����

����
 ����

2 % 6 � $V FRQWUD}FaRHV SRGHP DSDUHFHU GH GLYHUVDV IRUPDV FRPR SRU H[HPSOR�



Z L

w
[

\

x
 

�
U FR Vw b V VLQ w

U VLQ w V FR Vw

zw
[

\

x
�

w
K

N

x

QHVWH FDVR qFD PDLV IxDFLO FRPSXWDU DV FRQWUD}FaRH V L GH FDGD L �VHUaDR R PDLRU U RX V � H � SDUD

WRGR R ,)6 D FRQWUD}FaDR VHUxD R PDLRU GRV V L�

2XWUR H[HPSOR� I ,& �Z LJ �

Z L�] �  V � ] � �� b V L�D L

QHVWD IRUPD D L xH R SRQWR q[R H V L xH R IDWRU GH HVFDOD�

RX QR ,5
� � I ,5 �

�Z LJ

Z L

�
# [

\

]

�
$  

qqqqqq
D E F

G H I

J K L

qqqqqq
qqqqqq
[

\

]

qqqqqq�
qqqqqq
M

N

C

qqqqqq

� �� � � & R Q MX Q WR V G H & R Q G H Q VD }F aD R

8PD RXWUD IRUPD GH ID]HU PDSHDPHQWRV GH FRQWUD}FaDR HP + �; � xH DWUDYxHV GH FRQMXQWRV

GH FRQGHQVD}FaDR�

' H q Q L}F aD R � � &RQVLGHUH XP HVSD}FR PxHWULFR �; �G � H XP HOHPHQWR & GH + �; � � 8PD WUDQV�

IRUPD}FaDR Z R � + �; � � + �; � WDO TXH Z R �% �  & SDUD WRGR FRQMXQWR %� HOHPHQWR GH + �; � �

xH FKDPDGD WUDQVIRUPD}FaDR GH FRQGHQVD}FaDR H R FRQMXQWR DVVRFLDGR� & � xH FKDPDGR GH F R Q MX Q WR

G H F R Q G H Q VD }F aD R �

2 E V�� $ WUDQVIRUPD}FaDR GH FRQGHQVD}FaDR Z R xH XP PDSHDPHQWR GH FRQWUD}FaDR HP + �; � �

K �G � FRP IDWRU GH FRQWUD}FaDR ]HUR� (OD SRVVXL XP xXQLFR SRQWR q[R� R FRQMXQWR GH FRQGHQVD}FaDR�

' H q Q L}F aD R � � &KDPD�VH XPD ,)6 FRP FRQGHQVD}FaDR D ,)6 HP TXH XPD GDV FRQWUD}FaRHV xH

XPD WUDQVIRUPD}FaDR GH FRQGHQVD}FaDR� I ; �Z � �Z � �Z � ����Z Q J RQGH Z � xH XPD FRQGHQVD}FaDR H

I ; �Z � ����Z Q J xH XPD ,)6 FRP IDWRU GH FRQWUD}FaDR � � V � � � 2 IDWRU GH FRQWUD}FaDR GR ,)6 FRP

FRQGHQVD}FaDR xH R PHVPR GD ,)6 VHP FRQGHQVD}FaDR�

2 E V� 2 WHRUHPD GD FRODJHP SDUD ,)6 FRP FRQGHQVD}FaDR xH�

7 H R U H P D G D & R OD J H P F R P & R Q G H Q VD }F aD R � 6H I ; � Z Q �Q  �������1 J xH XPD ,)6 FRP

FRQGHQVD}FaDR H FRP IDWRU GH FRQWUD}FaDR V � HQWaDR D WUDQVIRUPD}FaDR

: � + �; � � + �; �

: �% �  > 1

Q  �
Z Q �% � � % � + �; �

xH XP PDSHDPHQWR GH FRQWUD}FaDR HP �+ �; ��K �G � � FRP IDWRU GH FRQWUD}FaDR V WDO TXH

K �: �% ��: �& � � � V�K �% �& � � % H & � + �; �

VHX xXQLFR SRQWR q[R $ � + �; � REHGHFH D



$  : �$ �  > 1

Q  �
Z Q �$ �

H xH REWLGR SRU $  OLP
Q � �

:
R Q �% � � % � + �; �

([HPSOR�

6HM D D , ) 6 � I ,5 � Z
�
�Z

�
J � R FRQMXQWR GH FRQGHQVD}FaDR xH Z

�
 >��� @ H Z

�
 �

�

[ � ��

2 TXH VHULD R DWUDWRU"

&RQVLGHUH XP % � ,5 SRU H[HPSOR >�� � � @ SRU GHqQL}FaDR

Z
�
�% �  >��� @

Z
�
�% �  

�
�

�
� ��b

�

�
� �

z
 >�������@

:

R � �% �  >��� @ > >�������@

:

R � �% �  : �: R � �% � �  >��� @ > >��� � ���@ > >���� � ����@

:

R � �% �  : �: R � �% �  >��� @ > >��� � ���@ > >���� � ����@ > >����� � �����@

:

R � �% �  : �: R � �% � �  >��� @ > >�������@ > >���������@ > >�����������@ > >�������������@

1R OLPLWH WHUHPRV LQWHUYDORV UHWRV FDGD YAH] PHQRUHV WHQGHQGR SDUD R QxXPHUR ��

6H % � ,5 IRU >�� � @

:

R � �% �  >��� @ > >�����@

:

R � �% �  >��� @ > �>�����@� >��������@ �

:

R � �% �  >��� @ > �>�����@� >��������@ >���������@ �

:

R � �% �  HWF���

WDPExHP WHQGHUxD SDUD R ��

6H : �  H : �

c
[

\

d
 

qqq ���� FR V��R b ���� V HQ ��R

���� VHQ ��R ���� FR V��R

qqq

2 DWUDWRU GR ,)6� I ,5 �
�: � �: � J xH D qJXUD DR ODGR�

� �� � � ) U D F WD LV F R P 3 D UAD P H WUR V

)UDFWDLV SRGHP GHSHQGHU GH SDUADPHWURV� SRU H[HPSOR�

Z �[ �  
�

�
[ � S � WHP SRQWR q[R  �S

$V IUDFWDLV FRP SDUADPHWUR GHSHQGHP GR SDUADPHWUR FRQWLQXDPHQWH� 1HVWH FDVR R DWUDWRU

WDPExHP VHUxD XPD IXQ}FaDR GH S

)UDFWDLV FRP SDUADPHWURV SRGHP VHU XVDGRV SDUD SURGX]LU OHYHV PRGLqFD}FaRHV QD LPDJHP�

VLPXODU DQLPD}FaDR� SURGX]LU QRYRV DWUDWRUHV D SDUWLU GH DWUDWRU FRQKHFLGRV HWF � � �

3HTXHQDV PXGDQ}FDV QR SDUADPHWUR SURGX]LUaDR VHPSUH SHTXHQDV PXGDQ}FDV QR DWUDWRU�


