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Resumen:

La Teoría de Juegos estudia modelos matemáticos que, de alguna
forma, representan un aspecto de conflicto o de cooperación entre
agentes racionales e inteligentes (Myerson R., 1991). Su principal
objetivo es construir modelos a partir de situaciones reales, por lo
que, las conclusiones de dichos modelos aportan unas pautas
generales de comportamiento, en tanto que este refleje con más
perfección la realidad. Esta nueva teoría se ha convertido en una
valiosa herramienta para analizar situaciones económicas, sociales y
políticas. En este trabajo introducimos conceptos, elementos y
algunas de las aplicaciones más significativas para comenzar el
estudio de esta disciplina matemática-económica.

Palabras clave: Teoría de Juegos.

                                                       
* Este artículo ha sido presentado en el Seminario de Teoría de Juegos celebrado en el
Centro de Investigaciones Sociales y de Ciencias Economico-Administrativas de
Guadalajara (México) con el proyecto BRV990006.
Recibido: Diciembre 1.999
Aceptado Abril 2.000, después de una revisión.



3 �,� &R U F K R 0D W H P wD W LF D V D S OLF D G D V D � � �

� , QWU RGXFFLwRQ

$ X Q TX H OD 7H R U w tD G H -X H J R V H P S H ] wR V LH Q G R P D W H P wD W LF D D S OLF D G D � V H K D F R Q YH U W LG R

H Q X Q D IR U P D G H U D ] R Q D P LH Q W R G R P LQ D Q W H H Q H O P X Q G R G H OD H P S U H V D \ G H OD H F R �

Q R P w tD � 0D F U R H F R Q R P LV W D V � F R P R 5 R E H U W / X F D V �� V R V W LH Q H Q TX H OD F R Q W U LE X F LwR Q P wD V

LP S R U W D Q W H D OD P D F U R H F R Q R P w tD G H V G H . H \Q H V � K D V LG R H O U H V X OW D G R G H IR U P X OD U OR V

S U R E OH P D V P D F U R H F R Q wR P LF R V F R P R MX H J R V \ V X S R V W H U LR U U H V R OX F LwR Q � 1 R V wR OR � H Q P D �

F U R H F R Q R P w tD S R G H P R V H Q F R Q W U D U OD X W LOL] D F LwR Q G H OD 7H R U w tD G H -X H J R V � V LQ R H Q R W U D V

P X F K D V R W U D V wD U H D V G H F R Q R F LP LH Q W R H F R Q wR P LF R � 3 R U H V W H K H F K R � H Q � � � � / D 5 H D O

$ F D G H P LD G H &LH Q F LD V G H 6 X H F LD R W R U J wR H O 3 U H P LR 1 R E H O G H ( F R Q R P w tD D OR V S U R IH �

V R U H V G H 7H R U w tD G H -X H J R V + D U V D Q \L� 1 D V K \ 6 H OW H Q � S R U V X D Q wD OLV LV IX Q G D P H Q W D O G H O

HTXLOLEULR HQ OD 7HRUwtD GH - XHJRV QR FRRSHUDWLYRV� / D YLQ F X OD F LwR Q H Q W U H P D W H P wD W LF D V
\ 7H R U w tD G H -X H J R V H V LQ P H Q V D � G H K H F K R OR V S U R IH V R U H V F LW D G R V D Q W H U LR U P H Q W H V R Q
P D W H P wD W LF R V � 3 D U D H Q W H Q G H U H V W D Q X H YD 7H R U w tD K D \ TX H IR U P D U V H LQ LF LD OP H Q W H H Q
P D W H P wD W LF D V \ G R P LQ D U F LH U W D V S D U W H V G H OD V P LV P D V � / D 7H R U w tD G H -X H J R V � S X H G H
F R Q V LG H U D U V H OD F LH Q F LD TX H H V W X G LD OR V MX H J R V F R Q H O U LJ R U Q H F H V D U LR S D U D U H V R OYH U OR V �
\ Q R V H Q F R Q W U D P R V H Q OLW H U D W X U D D O U H V S H F W R � F R Q G H p Q LF LR Q H V F R P R OD V LJ X LH Q W H � ( V
OD W H R U w tD TX H H V W X G LD P R G H OR V P D W H P wD W LF R V TX H � G H D OJ X Q D IR U P D � U H S U H V H Q W H Q X Q D V �
S H F W R G H F R Q q LF W R R G H F R R S H U D F LwR Q H Q W U H D J H Q W H V U D F LR Q D OH V H LQ W H OLJ H Q W H V � 0\H U V R Q
5 ��� � � � � � ' H H V W D IR U P D � G LU H P R V TX H X Q MX H J R H V X Q S U R E OH P D G H G H F LV LwR Q G R Q G H
K D \ P wD V G H X Q D J H Q W H G H F LV R U \ OD V G H F LV LR Q H V G H X Q MX J D G R U W LH Q H Q H IH F W R V V R E U H H O
R W U R � ( O G LV H aQ R G H H V W U D W H J LD V F R P S H W LW LYD V � V X H MH F X F LwR Q � OD V Q H J R F LD F LR Q H V H LQ F OX V R
OD V U H OD F LR Q H V LQ W H U S H U V R Q D OH V � H V W wD Q OOH Q D V G H ID F W R U H V H V W U D W w H J LF R V TX H S X H G H Q D Q D OL�
] D U V H H Q H O H V TX H P D F R Q F H S W X D O G H OD 7H R U w tD G H -X H J R V � / R V MX H J R V V H K D Q F OD V Lp F D G R
W U D G LF LR Q D OP H Q W H H Q MX H J R V F R R S H U D W LYR V \ MX H J R V Q R F R R S H U D W LYR V � / D G LIH U H Q F LD H V �
W U LE D H Q OD V S R V LE LOLG D G H V G H F R P X Q LF D F LwR Q \ Q H J R F LD F LwR Q TX H V H OH V S H U P LW H D OR V
MX J D G R U H V � / R V MX H J R V Q R F R R S H U D W LYR V V R Q D TX H OOR V H Q OR V TX H F D G D D J H Q W H D F W wX D
V LJ X LH Q G R H [F OX V LYD P H Q W H V X S U R S LR LQ W H U w H V V LQ S R G H U p U P D U F R Q W U D W R V YLQ F X OD Q W H V �
/ R V MX H J R V F R R S H U D W LYR V V H F D U D F W H U L] D Q S R U OD H [LV W H Q F LD G H X Q F LH U W R S R G H U V X S H U LR U
F D S D ] G H K D F H U F X P S OLU OR V D F X H U G R V S R V LE OH V � $ P E R V W LS R V G H MX H J R V V H U H S U H V H Q W D Q
G H G LV W LQ W D P D Q H U D � / R V MX H J R V Q R F R R S H U D W LYR V � V H S U H V H Q W D Q H Q IR U P D H V W U D W w H J LF D R
H Q IR U P D H [W H Q V LYD � / D IR U P D H [W H Q V LYD � . X K Q � � � � � � G H X Q MX H J R G H V F U LE H F R Q J U D Q
G H W D OOH OD V H F X H Q F LD G H P R YLP LH Q W R V G H OR V MX J D G R U H V � OD LQ IR U P D F LwR Q TX H W LH Q H Q OR V
MX J D G R U H V H Q F D G D P R P H Q W R G H O MX H J R \ R W U R V G H W D OOH V � F R P R V LW X D F LR Q H V G H D ] D U � ( Q
F D P E LR � OR V MX H J R V F R R S H U D W LYR V V H S U H V H Q W D Q H Q IR U P D F D U D F W H U w tV W LF D R F R D OLF LR Q D O�
TX H F R Q V LV W H H Q OD G H V F U LS F LwR Q G H OR V S D J R V TX H U H F LE H Q F D G D X Q D G H OD V F R D OLF LR Q H V
S R V LE OH V � 8 Q D YH ] H V W D E OH F LG D V OD V Q R U P D V G H U H S U H V H Q W D F LwR Q G H X Q MX H J R � H O V LJ X LH Q W H
S D V R H V OD U H V R OX F LwR Q G H O P LV P R � / D X W LOL] D F LwR Q G H O F wD OF X OR G LIH U H Q F LD O H V X Q R G H OR V
S U R F H V R V G H U H V R OX F LwR Q G H X Q MX H J R � / R V S D U W LF LS D Q W H V G H X Q MX H J R LQ W H Q W D Q F R Q V H �
J X LU H O P H MR U U H V X OW D G R S R V LE OH \ V H W U D W D G H U H V R OYH U X Q S U R E OH P D G H P D [LP L] D F LwR Q
F R P S OLF D G R � / D 7H R U w tD G H -X H J R V D S R U W D OD G LV F LS OLQ D G H X Q D Q wD OLV LV U LJ X U R V R E D �

�
3UHPLR 1REHO GH HFRQRPwtD HQ ����� &LWD OD LPSRUWDQFLD GH OD 7HRUwtD GH -XHJRV HQ VX OLEUR

0RGHOV RI %XVLQHVV &\FOHV� 2[IRUG� %ODFNZHOO� ����

5 H F W # 9 R OX P H Q � � � � � � �

�



3 �,� &R U F K R 0D W H P wD W LF D V D S OLF D G D V D � � �

V D G R H Q H O S D U D G LJ P D G H D J H Q W H V U D F LR Q D OH V P D [LP L] D G R U H V G H V X X W LOLG D G LQ G LYLG X D O�
3 H U R OR V LQ W H U H V H V G H OR V D J H Q W H V Q R V X H OH Q V H U F R LQ F LG H Q W H V � S R U H V R OD V F X H V W LR Q H V G H
w tQ G R OH H V W U D W w H J LF D K D Q G H MX J D U X Q S D S H O LP S R U W D Q W H D OD K R U D G H D Q D OL] D U \ H Q W H Q G H U
H O F R P S R U W D P LH Q W R G H OR V D J H Q W H V H F R Q wR P LF R V � ( V W H H V H O P D U F R J H Q H U D O G H H V W X G LR
S U R S X H V W R S R U OD 7H R U w tD G H -X H J R V D W U D Yw H V G H OD X W LOL] D F LwR Q G H OD V P D W H P wD W LF D V � 6 X V
D S OLF D F LR Q H V D E D U F D Q G LV W LQ W D V wD U H D V G H OD H F R Q R P w tD � 2U J D Q L] D F LwR Q LQ G X V W U LD O� ( F R �
Q R P w tD 3 wX E OLF D � 0D F U R H F R Q R P w tD \ 7H R U w tD G H OD ( P S U H V D � ( Q 2U J D Q L] D F LwR Q ,Q G X V W U LD O
H Q F R Q W U D P R V H V W X G LR V D W U D Yw H V G H G LIH U H Q W H V MX H J R V G H OD F R P S H W H Q F LD R OLJ R S R Ow tV W LF D �
Q R U P D W LYD G H S D W H Q W H V � LQ F H Q W LYR V D OD LQ Q R YD F LwR Q W H F Q R OwR J LF D � U H J X OD F LwR Q wR S W LP D
G H P R Q R S R OLR V � H W F � ( Q ( F R Q R P w tD 3 wX E OLF D H Q F R Q W U D P R V H V W X G LR V G H D V LJ Q D F LwR Q G H
E LH Q H V S wX E OLF R V � H V W U X F W X U D LP S R V LW LYD wR S W LP D � F R Q W U R O G H H [W H U Q D OLG D G H V � H W F � 2W U D
S D U W H G H OD W H R U w tD G H -X H J R V H V W wD D S OLF wD Q G R V H D OD F R P S H W H Q F LD S R Ow tW LF D \ V X V U H S H U F X �
V LR Q H V H F R Q wR P LF D V � D OD F U H G LE LOLG D G G H S R Ow tW LF D V J X E H U Q D P H Q W D OH V � H W F � $ W R G R V H V W R V
LP S R U W D Q W H V F D P S R V G H D S OLF D F LwR Q � OD 7H R U w tD G H -X H J R V D S R U W D X Q D Q wD OLV LV U LJ X U R V R \
P D W H P wD W LF R � ( Q H V W H W U D E D MR H O R E MH W LYR H V � V LP S OH P H Q W H � LOX V W U D U G H IR U P D E U H YH \
V H Q F LOOD � F X wD OH V K D Q V LG R OD V F R Q W U LE X F LR Q H V � P wD V LP S R U W D Q W H V � G H D OJ X Q R V D X W R U H V D
TX H OD 7H R U w tD G H -X H J R V V H D D S OLF D G D D G LYH U V R V F D P S R V G H OD H F R Q R P w tD � ( O W U D E D MR
V H G LYLG H G H OD V LJ X LH Q W H IR U P D � / D V H F F LwR Q � LQ W U R G X F H IR U P D V G H U H S U H V H Q W D F LwR Q \
D Q wD OLV LV G H OR V H OH P H Q W R V G H X Q MX H J R � OD V H F F LwR Q � LOX V W U D X Q D G H OD V D S R U W D F LR Q H V
F R Q F H S W X D OH V P wD V LP S R U W D Q W H V � H O H TX LOLE U LR G H 1 D V K � ( V W H H TX LOLE U LR H V D S OLF D E OH
D F R Q W H [W R V G R Q G H F D G D X Q R G H OR V MX J D G R U H V W LH Q H LQ IR U P D F LwR Q F R P S OH W D V R E U H OD V
F D U D F W H U w tV W LF D V U H OH YD Q W H V G H O MX H J R � / D V H F F LwR Q � H [W LH Q G H � G H IR U P D E U H YH � H O P D U F R
W H wR U LF R G H 1 D V K D X Q F R Q W H [W R H Q G R Q G H MX J D G R U H V W LH Q H Q LQ IR U P D F LwR Q LQ F R P S OH W D G H
D OJ X Q R V S D U wD P H W U R V U H OH YD Q W H V G H O MX H J R R H O MX H J R V H U H S LW H D OR OD U J R G H O W LH P S R � / D
V H F F LwR Q � LOX V W U D D OJ X Q D V F R Q V LG H U D F LR Q H V \ D S OLF D F LR Q H V G H OR V MX H J R V F R R S H U D W LYR V �
G H W D OOD Q G R H O F D V R G H V LV W H P D V G H YR W D F LwR Q \ V X H V W X G LR G H V G H OD 7H R U w tD G H -X H J R V �
/ D V H F F LwR Q � S U H V H Q W D X Q U H V X P H Q \ F R Q V LG H U D F LR Q H V p Q D OH V D F H U F D G H OD LG H D G H
TX H OD 7H R U w tD G H -X H J R V K D H [S H U LP H Q W D G R X Q G H V D U U R OOR IX OJ X U D Q W H H Q OD V wX OW LP D V
G w H F D G D V � W D Q W R D Q LYH O W H wR U LF R F R P R H Q V X V P wX OW LS OH V D S OLF D F LR Q H V � $ F W X D OP H Q W H �
F D P LQ R G H O D aQ R � � � � � S R G H P R V F R Q F OX LU TX H H V X Q D G LV F LS OLQ D TX H IR U P D S D U W H G H O
LQ V W U X P H Q W D O X W LOL] D G R S R U W R G R H F R Q R P LV W D D OD K R U D G H D Q D OL] D U F X D OTX LH U V LV W H P D
H F R Q wR P LF R � F R P R X Q F R Q W H [W R G H LQ W H U D F F LwR Q H Q W U H D J H Q W H V U D F LR Q D OH V � LQ G H S H Q G LH Q W H V
\ F R Q LQ W H U H V H V � D O P H Q R V S D U F LD OP H Q W H � F R Q W U D S X H V W R V �

� 5HSU HVHQWDFLwRQ GH ORV MXHJRV

/ R V MX H J R V Q R F R R S H U D W LYR V \ OR V MX H J R V F R R S H U D W LYR V V H IR U P D OL] D Q G H G LV W LQ W D P D �
Q H U D � / R V MX H J R V Q R F R R S H U D W LYR V � V H S U H V H Q W D Q H Q IR U P D H V W U D W w H J LF D R H Q IR U P D
H [W H Q V LYD � ( Q F D P E LR � OR V MX H J R V F R R S H U D W LYR V V H S U H V H Q W D Q H Q IR U P D F D U D F W H U w tV W LF D
R F R D OLF LR Q D O� TX H F R Q V LV W H H Q OD G H V F U LS F LwR Q G H OR V S D J R V TX H U H F LE H Q F D G D X Q D G H
OD V F R D OLF LR Q H V S R V LE OH V � / R V MX H J R V Q R F R R S H U D W LYR V S X H G H Q F OD V Lp F D U V H H Q IX Q F LwR Q
G H F wR P R V H S U H V H Q W D Q � MX H J R V H Q IR U P D H V W U D W w H J LF D � Q R U P D O� \ MX H J R V H Q IR U P D H [�

5 H F W # 9 R OX P H Q � � � � � � �

�



3 �,� &R U F K R 0D W H P wD W LF D V D S OLF D G D V D � � �

W H Q V LYD � / D S U LP H U D V H U H p H U H D O MX H J R TX H V H G H p Q H G H IR U P D TX H F D G D MX J D G R U H V F R J H
X Q D H V W U D W H J LD � \ H O F R Q MX Q W R G H H V W U D W H J LD V H V F R J LG D V H Q W U H W R G R V OR V MX J D G R U H V �
V LP X OW wD Q H D H LQ G H S H Q G LH Q W H P H Q W H � G H W H U P LQ D Q OR V U H V X OW D G R V G H F D G D MX J D G R U � / D
IR U P D H [W H Q V LYD � . X K Q � � � � � � G H X Q MX H J R G H V F U LE H F R Q J U D Q G H W D OOH OD V H F X H Q F LD
G H P R YLP LH Q W R V G H OR V MX J D G R U H V � OD LQ IR U P D F LwR Q TX H W LH Q H Q OR V MX J D G R U H V H Q F D G D
P R P H Q W R G H O MX H J R \ R W U R V G H W D OOH V � F R P R V LW X D F LR Q H V G H D ] D U �

��� )RU PD HVWU DWwHJLFD �QRU PDO� GH XQ MXHJR�

)R U P D OP H Q W H � S R G H P R V G H p Q LU X Q MX H J R F R P R X Q F R Q MX Q W R G H OR V V LJ X LH Q W H V H OH P H Q �

W R V � 1  I� � � � ���QJ� &R Q MX Q W R G H MX J D G R U H V � $� &R Q MX Q W R G H U H V X OW D G R V S R V LE OH V �

IyJN�1 � 3 U H IH U H Q F LD V V R E U H $ S D U D F D G D MX J D G R U � U H OD F LR Q H V E LQ D U LD V � F R P S OH W D V
\ W U D Q V LW LYD V � � I6NJN�1 � &R Q MX Q W R G H H V W U D W H J LD V G H O MX J D G R U N� D � 6 b� $�
5 H J OD G H V H OH F F LwR Q � $ F D G D W �X S OD G H H V W U D W H J LD V V� V LH Q G R V G H OD V LJ X LH Q W H IR U P D
V  � V�� V�� ��� � 6  dN�16

N� OH D V LJ Q D X Q U H V X OW D G R H Q $� }N � 6 b� �� )X Q F LR Q H V
G H X W LOLG D G � }N � V� y }

N � W� � V yN W� � $ V w t S X H V � OD IR U P D H V W U D W w H J LF D G H X Q MX H J R

p Q LW R H V H O F R Q MX Q W R IR U P D G R S R U �

I1� I6NJN�1 �I}NJN�1J�

( [LV W H Q G R V W LS R V G H H V W U D W H J LD V H Q X Q MX H J R Q R F R R S H U D W LYR � � ( V W U D W H J LD V S X U D V �
D V LJ Q D U X Q D D F F LwR Q D F D G D MX J D G R U � � ( V W U D W H J LD V P L[W D V � F R Q MX Q W R G H G LV W U LE X F LR Q H V
G H S U R E D E LOLG D G G H p Q LG D V V R E U H H O F R Q MX Q W R G H H V W U D W H J LD V S X U D V � 3 R U H MH P S OR � H Q
X Q MX H J R G H H OH F F LwR Q F D U D R F U X ] � OD V H V W U D W H J LD V S X U D V V R Q G R V � F D U D \ R W U D H V F U X ] � \
X Q D H V W U D W H J LD P L[W D � F R Q V LV W H H Q OD D V LJ Q D F LwR Q G H S U R E D E LOLG D G H V D G H F LU F D U D R F U X ] �
( Q OD )LJ X U D � S R G H P R V R E V H U YD U OD U H S U H V H Q W D F LwR Q Q R U P D O G H O MX H J R G H H OH J LU F D U D
R F U X ] � / D V H V W U D W H J LD V S X U D V S D U D F D G D MX J D G R U V R Q � FDUD� FUX] � \ OR V S D J R V V R Q
J D Q D U � X Q LG D G P R Q H W D U LD R S H U G H U OD � �� � � 6 L V H IR U P D S D U H M D � G H F D U D V R G H F U X F H V �
H O MX J D G R U � J D Q D \ V L Q R K D \ S D U H MD J D Q D H O MX J D G R U � � ( Q H V W U D W H J LD V S X U D V Q R
V H OOH J D D X Q H TX LOLE U LR G H 1 D V K � OR YH U H P R V H Q OD S U wR [LP D V H F F LwR Q � � ( Q H V W U D W H J LD V
P L[W D V OD V R OX F LwR Q R H TX LOLE U LR G H 1 D V K H V S D U D F D G D MX J D G R U � �  � &DUD� �  � &UX] � �
( V W H H TX LOLE U LR H Q H V W U D W H J LD V P L[W D V H [S OLF D S R U TX w H OD J H Q W H � OD Q ] D X Q D P R Q H G D D O
D LU H D O F R P H Q ] D U D OJ X Q R V MX H J R V �

�&XDQGR VH HPSOHDQ HVWUDWHJLDV PL[WDV KDEODUHPRV GH XWLOLGDGHV HVSHUDGDV�

5 H F W # 9 R OX P H Q � � � � � � �

�



3 �,� &R U F K R 0D W H P wD W LF D V D S OLF D G D V D � � �

CARA CRUZ
2

1

CARA

CRUZ

1, -1 -1, 1

-1, 1 1,-1

)LJ X U D �

��� )RU PD H[WHQVLYD GHO MXHJR�

&X D Q G R OR V MX H J R V D G TX LH U H Q X Q D H V W U X F W X U D V H F X H Q F LD O� V H D G R S W D OD IR U P D H [W H Q V LYD �

U H S U H V H Q W D G D S R U X Q MX H J R H Q IR U P D G H wD U E R O� 6 H D 1  I� � � � � ���� QJ H O F R Q MX Q W R G H
MX J D G R U H V � S H U V R Q D V � R U J D Q LV P R V � H W F � H Q F D U J D G D V G H W R P D U G H F LV LR Q H V � � 8 Q MX H J R H Q
IR U P D H [W H Q V LYD F R P LH Q ] D F R Q X Q P R YLP LH Q W R U H D OL] D G R S R U D OJ wX Q MX J D G R U R S R U OD
Q D W X U D OH ] D �� 8 Q D YH ] TX H H O S U LP H U MX J D G R U K D P R YLG R � OH OOH J D H O W X U Q R D D OJ wX Q R W U R
MX J D G R U � \ D V w t V X F H V LYD P H Q W H K D V W D TX H H O MX H J R p Q D O LF H � &X D Q G R w H V W H W H U P LQ D � OR V
MX J D G R U H V R E W LH Q H Q V X V U H V X OW D G R V p Q D OH V R S D J R V G H O MX H J R � &X D Q G R D X Q MX J D G R U
OH OOH J D H O W X U Q R G H P R YH U � V H K D OOD V LW X D G R H Q X Q S X Q W R G H G H F LV LwR Q H V S H F w tp F R �
G H Q R P LQ D G R X Q Q R G R � 6 L H O MX J D G R U F R Q R F H F R Q S U H F LV LwR Q H Q TX w H Q R G R V H K D OOD �
H Q W R Q F H V w H V W H F R Q V W LW X \H X Q F R Q MX Q W R G H LQ IR U P D F LwR Q � &R Q V X G H F LV LwR Q H O MX J D G R U
G H E H p MD U TX w H Q R G R V H J X LU H Q OD MX J D G D F R Q F U H W D TX H H V W w H W H Q LH Q G R OX J D U � 3 H U R � D O
G H F LG LU � H O MX J D G R U S X H G H Q R V D E H U F R Q S U H F LV LwR Q H Q TX w H S X Q W R G H O MX H J R H V W wD � ( V W R
V H U H S U H V H Q W D D J U X S D Q G R W R G R V D TX H OOR V Q R G R V G H G H F LV LwR Q � S D U D F D G D MX J D G R U TX H H V
LQ F D S D ] G H G LV W LQ J X LU � H Q X Q P LV P R F R Q MX Q W R G H LQ IR U P D F LwR Q �� )LQ D OP H Q W H � X Q MX H J R
H Q IR U P D H [W H Q V LYD V H U H S U H V H Q W D S R U

b  � 7�3�8�&� S� K � �

�(O D]DU SXHGH VHU LQWURGXFLGR KDFLHQ GR TXH HQ FLHUWRV SXQWRV GH GHFLVLwRQ PXHYD HO MXJDGRU ��

(VWH MXJDGRU VH GHQRPLQD QDWXUDOH]D R D]DU� \ HOLJH VX PRYLPLHQWR D SDUWLU GH XQD GLVWULEXFLwRQ GH

SUREDELOLGDG TXH HV FRQRFLGD SRU HO UHVWR GH ORV MXJDGRUHV�
�(Q JHQHUDO� XQ FRQMXQWR GH LQIRUPDFLwRQ SXHGH FRQWHQHU FXDOTXLHU QwXPHUR GH QRGRV� VLQ HP�

EDUJR� FDGD QRGR GH XQ FRQMXQWR GH LQIRUPDFLwRQ GHEH WHQHU HO PLVPR QwXPHUR GH UDPLpFDFLRQHV

VDOLHQGR GH wHO� (OOR HV DVwt SRUTXH HO QwXPHUR GH UDPLpFDFLRQHV HV HO QwXPHUR GH HOHFFLRQHV TXH XQ

MXJDGR U WLHQH HQ HVH SXQWR� GH QR WHQHU H[DFWDPHQWH HO PLVPR QwXPHUR GH HOHFFLRQHV� WHQGUwtD XQ

PHGLR GH GLIHUHQFLDU ORV QRGRV�

5 H F W # 9 R OX P H Q � � � � � � �

�



3 �,� &R U F K R 0D W H P wD W LF D V D S OLF D G D V D � � �

G R Q G H 7 U H S U H V H Q W D H O wD U E R O� 3  I3�� 3�� ����3Q
J V R Q OD V S D U W LF LR Q H V G H OR V MX J D G R U H V

H Q OR V Q R G R V Q R p Q D OH V G H O wD U E R O� 8  � 8�� � � � � 81 � G R Q G H F D G D F R P S R Q H Q W H � 8L� H V
OD S D U W LF LwR Q G H 3L H Q F R Q MX Q W R V G H LQ IR U P D F LwR Q � &  I& � XL � JL ����� �Q H V X Q D F R U U H V �
S R Q G H Q F LD � G R Q G H & � XL � H V H O F R Q MX Q W R G H H OH F F LR Q H V S H U P LW LG D V D O MX J D G R U L H Q H O
F R Q MX Q W R G H LQ IR U P D F LwR Q XL� S  S� X� � J H V X Q YH F W R U � G R Q G H S� X� � H V OD G LV W U LE X F LwR Q
G H S U R E D E LOLG D G G H OR V P R YLP LH Q W R V G H OD Q D W X U D OH ] D H Q X�� 3 D U D F R P S OH W D U OD G H V �
F U LS F LwR Q G H O P R G H OR � D W U LE X LP R V D F D G D MX J D G R U L X Q D IX Q F LwR Q G H X W LOLG D G H V S H U D G D �
KL� G H p Q LG D V R E U H OR V Q R G R V p Q D OH V G H O wD U E R O 7 � L�H � KL � ] � H V OD X W LOLG D G G H O MX J D G R U L
H Q H O Q R G R p Q D O ] � � ( O MX H J R V H LQ LF LD H Q OD U D w t] G H O wD U E R O� / R V P R YLP LH Q W R V G H F D G D
MX J D G R U \ OD U H V R OX F LwR Q G H OD V LQ F H U W LG X P E U H V G H W H U P LQ D Q H O F R Q MX Q W R G H D U F R V TX H
F R Q H F W D Q OD U D w t] D O Q X G R W H U P LQ D O TX H V H D OF D Q F H � ( O F R Q MX Q W R G H D U F R V U H F R U U LG R V
F R Q V W LW X \H X Q D MX J D G D \� D F D G D MX J D G D � OH F R U U H V S R Q G H X Q YH F W R U G H S D J R V � ( Q
OR V MX H J R V Q R F R R S H U D W LYR V H [LV W H X Q F R Q F H S W R P X \ LP S R U W D Q W H � 0H P R U LD S H U IH F W D �
( V W D S U R S LH G D G F R Q V LV W H H Q TX H F D G D MX J D G R U U H F X H U G H W R G R V V X V P R YLP LH Q W R V H Q H O
MX H J R � 6 L S R U H O F R Q W U D U LR � Q R U H F X H U G D D OJ wX Q P R YLP LH Q W R G LU H P R V TX H H O MX H J R H V
G H P H P R U LD LP S H U IH F W D �� ( Q OD )LJ X U D � W H Q H P R V U H S U H V H Q W D G R H Q IR U P D H [W H Q V LYD
H O V LJ X LH Q W H MX H J R � + D \ G R V MX J D G R U H V \ G R V F D U W D V � X Q D V \ X Q U H \� ( O D V J D Q D D O
U H \� ( O MX J D G R U � H V F R J H X Q D F D U W D \ OD YH � ( O MX J D G R U � Q R OD YH � V D E H TX H F R Q
S U R E D E LOLG D G � � � V H U wD X Q U H \� �

1

1

2
AS

REY

DECIR
AS

DECIR
AS

DECIR

REY

NO

CREER

CREER

NO
CREER

CREER

0,5; -0,5

-1; 1

0,5; -0,5

0,0

1; -1

az
ar

)LJ X U D �

( O MX J D G R U � W LH Q H G R V R S F LR Q H V G H F LU OD YH U G D G R P H Q W LU � V X V H V W U D W H J LD V V R Q G H F LU
D V R G H F LU U H \� � 8 Q D YH ] TX H K D E OD H O MX J D G R U � � H O MX J D G R U � S X H G H F U H w H U V H OR R Q R
F U H w H U V H OR � V X V H V W U D W H J LD V V R Q F U H H U R Q R F U H H U � � / R V S D J R V V R Q OR V V LJ X LH Q W H V � 6 L H O
MX J D G R U � F U H H D O MX J D G R U � � F X D Q G R G LF H TX H OD F D U W D H V X Q D V H Q W R Q F H V H O MX J D G R U �
J D Q D P H G LD P R Q H G D � 6 L H O MX J D G R U G LF H U H \ W H U P LQ D H O MX H J R \ D P E R V V H TX H G D Q V LQ
J D Q D U Q L S H U G H U � $ K R U D E LH Q V L H O MX J D G R U � Q R V H OR F U H H \ H O MX J D G R U � K D U H F LE LG R

�&RQ PHPRULD LPSHUIHFWD ORV FwDOFXORV PDWHPwDWLFRV VH FRPSOLFDQ�

5 H F W # 9 R OX P H Q � � � � � � �

�



3 �,� &R U F K R 0D W H P wD W LF D V D S OLF D G D V D � � �

X Q D V � H Q W R Q F H V H O MX J D G R U � J D Q D X Q D P R Q H G D G H O MX J D G R U � � 6 L H O � K D U H F LE LG R X Q
U H \ S H U R G LF H TX H H V X Q D V � \ H O � Q R V H OR F U H H � H Q W R Q F H V H O � J D Q D X Q D P R Q H G D D O � �
( V W H P LV P R MX H J R H Q IR U P D Q R U P D O TX H G D U w tD U H S U H V H Q W D G R H Q OD )LJ X U D � �

2
1 NO CREER CREER

AS

REY

0, 0 0,5, -0,5

0,5, -0,5 0,25, -0,25

)LJ X U D �

��� )RU PD FRDOLFLRQDO GH ORV MXHJRV FRRSHU DWLYRV�

/ R V MX H J R V F R R S H U D W LYR V V H G H p Q H Q F R P R X Q P R G H OR G R Q G H LQ W H U H V D Q OD V F R D OLF LR Q H V

TX H V H IR U P D Q \ H O S D J R TX H U H F LE H F D G D X Q D G H H OOD V � / D V F R D OLF LR Q H V G H MX J D G R U H V

V R Q OR V S R V LE OH V V X E F R Q MX Q W R V G H 1  I� � � � � ���� QJ� G H Q R W D G D V S R U 6 v 1 � G R Q G H
1 H V H O F R Q MX Q W R G H MX J D G R U H V � � ( O S D J R G H F D G D F R D OLF LwR Q YLH Q H G D G R S R U OD IX Q F LwR Q
Y � 6 � � OOD P D G D IX Q F LwR Q F D U D F W H U w tV W LF D G H O MX H J R � Y � � 1 b� �� � / D U H S U H V H Q W D F LwR Q
IR U P D O YLH Q H G D G D S R U �

� 1� Y � �

8 Q D YH ] U H D OL] D G R H O S U LP H U S D V R H Q OD IR U P D OL] D F LwR Q G H X Q MX H J R � S D V D P R V D V X
U H V R OX F LwR Q � 5 H S U H V H Q W D G R H O MX H J R D O TX H V H H Q IU H Q W D Q 1 MX J D G R U H V � H Q IR U P D Q R U P D O�
H [W H Q V LYD R F R D OLF LR Q D O� H O V LJ X LH Q W H S D V R H V OD R E W H Q F LwR Q G H D O P H Q R V X Q D V R OX F LwR Q
S D U D H V W R V MX H J R V � TX H U H S U H V H Q W D Q H Q F D G D P R P H Q W R X Q D V LW X D F LwR Q G H F R Q q LF W R
R G H F R R S H U D F LwR Q � / D E wX V TX H G D G H V R OX F LwR Q G H X Q MX H J R H V OR TX H V H G H Q R P LQ D
H TX LOLE U LR � MX H J R V Q R F R R S H U D W LYR V � \ V R OX F LwR Q �G LV W U LE X F LwR Q � MX H J R V F R R S H U D W LYR V � � ( Q
OD S U wR [LP D V H F F LwR Q YH U H P R V D OJ X Q D V V R OX F LR Q H V G H p Q LG D V S R U D OJ X Q R V D X W R U H V �

5 H F W # 9 R OX P H Q � � � � � � �

�



3 �,� &R U F K R 0D W H P wD W LF D V D S OLF D G D V D � � �

� ( TXLOLE U LR GH 1 DVK

3 D U D K D E OD U G H OR V LQ LF LR V G H OD 7H R U w tD G H -X H J R V W H Q H P R V TX H K D E OD U G H -R K Q YR Q
1 H X P D Q � \ 2� 0R U J H Q V W H Q � � � � � � F R Q OD R E U D 7KH 7KHRU\ RI *DPHV DQG HFRQRPLF

% HKDYLRU� &R Q H OOR V F R P H Q ] wR D X W LOL] D U V H OD K H U U D P LH Q W D P D W H P wD W LF D H Q OD U H V R OX F LwR Q
G H S U R E OH P D V H F R Q wR P LF R V � 3 R U OR W D Q W R � S R G H P R V G H F LU TX H OD U H V R OX F LwR Q IR U P D O G H
MX H J R V H V X Q S U R G X F W R G H O V LJ OR ; ; � / R V D X W R U H V D Q W H U LR U H V � F H Q W U D U R Q V X LQ YH V W LJ D F LwR Q
H Q OR V OOD P D G R V MX H J R V G H V X P D Q X OD � ( Q H V W H W LS R G H MX H J R V � OR V LQ W H U H V H V G H OR V
MX J D G R U H V V R Q H V W U LF W D P H Q W H F R Q W U D S X H V W R V � OR TX H X Q R J D Q D H V H [D F W D P H Q W H LJ X D O D OR
TX H H O R W U R S LH U G H � ( O S U LP H U U H V X OW D G R LP S R U W D Q W H � IX H OD G H P R V W U D F LwR Q G H TX H W R G R
MX H J R E LOD W H U D O G H V X P D Q X OD W LH Q H X Q D wX Q LF D IR U P D G H MX J D U V H � \ S R U W D Q W R � X Q wX Q LF R
S D J R D V R F LD G R S D U D F D G D MX J D G R U � YD OR U G H O MX H J R � � ' H K H F K R � H V W H YD OR U G H O MX H J R
V H D OF D Q ] D P H G LD Q W H H V W U D W H J LD V wR S W LP D V S R U S D U W H G H F D G D MX J D G R U TX H P LQ LP L] D Q
H O P wD [LP R S D J R TX H V X R S R Q H Q W H S X H G H R E W H Q H U � ( V W R H V OR TX H V H F R Q R F H F R Q H O
Q R P E U H G H HVWUDWHJLDV PLQLPD[� ( V G H F LU � OD H V W U D W H J LD TX H P LQ LP L] D H O S D J R P wD [LP R
G H O R S R Q H Q W H V R Q OD V wR S W LP D V TX H P D [LP L] D Q H O S U R S LR S D J R G D G R H O F R P S R U W D P LH Q W R
G H D TX w H O� ( Q H V W H V H Q W LG R � OD F R Q IU R Q W D F LwR Q H Q W U H MX J D G R U H V U D F LR Q D OH V LQ P H U V R V H Q
X Q MX H J R G H V X P D Q X OD H V P wD [LP D �

��� -XHJRV GH VXPD QXOD� HVWU DWHJLDV PD[PLQ \ PLQLPD[�

)R U P D OP H Q W H � H O MX H J R V H U H S U H V H Q W D S R U OR V F R Q MX Q W R V G H H V W U D W H J LD V 6, \ 6,, \ OR V

S D J R V }, \ },, � G R Q G H },  b},, � ' D G D H V W D F D U D F W H U w tV W LF D H O MX H J R S X H G H U H S U H �
V H Q W D U V H H Q IR U P D P D W U LF LD O F R Q X Q D wX Q LF D P D W U L] G H Q wX P H U R V � $� F R U U H V S R Q G LH Q W H
D OR V S D J R V TX H U H F LE H H O MX J D G R U ,� 6 X S R Q J D P R V TX H H O MX J D G R U , W LH Q H P H V W U D W H �
J LD V S X U D V \ H O MX J D G R U ,, W LH Q H Q H V W U D W H J LD V S X U D V � 6 H D S7  � S�� S�� � � � � S

P
� X Q D

H V W U D W H J LD P L[W D J H Q w H U LF D S D U D H O MX J D G R U , \ T
7  � T�� T�� � � � � TQ � X Q D H V W U D W H J LD

P L[W D J H Q w H U LF D S D U D H O MX J D G R U ,,� ( O S D J R H V S H U D G R S D U D H O MX J D G R U , V L X W LOL] D Q
H V W U D W H J LD V S \ T U H V S H F W LYD P H Q W H � H V

(, � S� T �  S7$T  
;

L

SL

;

M

TMDLM �

/ D U H D F F LwR Q G H OR V MX J D G R U H V H V TX H , LQ W H Q W D H V F R J H U S S D U D P D [LP L] D U OD H [S U H V LwR Q
D Q W H U LR U � P LH Q W U D V TX H H O MX J D G R U ,, LQ W H Q W D U P LQ LP L] D U OD � ' H H V W D IR U P D � H Q 7H R U w tD
G H -X H J R V W H Q H P R V OD V V LJ X LH Q W H V G H p Q LF LR Q H V �
� � 9 D OR U � Y � \ H V W U D W H J LD P D [P LQ � Se � S D U D H O MX J D G R U ,
Y  0D[S 0LQTS

7$T� Se � DUJ 0D[S 0LQTS
7$T

� � 9 D OR U � Y � \ H V W U D W H J LD P D [P LQ � Se � S D U D H O MX J D G R U ,,
Y  0LQT 0D[SS

7$T� Se � DUJ 0LQT 0D[SS
7$T ' H IR U P D D Q wD OR J D R E W H �

Q H P R V OR V F R Q F H S W R V G H G H YD OR U \ H V W U D W H J LD P LQ LP D [ S D U D H O MX J D G R U ,,� � � 9 D OR U

�$GHPwDV GH FUHDU OD 7HRUwtD GH -XHJRV� SURSRUFLRQwR ODV EDVHV PDWHPwDWLFDV GH OD PHFwDQLFD

FXwDQWLFD \ FUHwR OD DUTXLWHFWXUD GH ORV RUGHQDGRUHV� HQWUH RWUDV PXFKDV FRVDV PwDV�

5 H F W # 9 R OX P H Q � � � � � � �

� �



3 �,� &R U F K R 0D W H P wD W LF D V D S OLF D G D V D � � �

� Y � \ H V W U D W H J LD P LQ LP D [ � Te � S D U D H O MX J D G R U ,,
Y  0LQT 0D[QSS

7$T� Te � DUJ 0LQT 0D[SS
7$T

3 D U D OR V MX H J R V G H V X P D Q X OD W H Q H P R V OR V V LJ X LH Q W H V U H V X OW D G R V �

3 U RSRVLFLwRQ � ( O YDORU PD[PLQ HV PHQRU R LJXDO DO YDORU PLQLPD[ SDUD WRGR MXHJR

GH VXPD QXOD� HV GHFLU� Y y Y�

7 HRU HPD � �7HRUHPD GHO 0 LQLPD[�� &DGD XQD GH ODV VLJXLHQWHV FRQGLFLRQHV VRQ
HTXLYDOHQWHV� ��� 8Q HTXLOLEULR H[LVWH� ��� Y  Y  Y� �OODPDGR YDORU GHO MXHJR��
��� ( [LVWH XQ QwXPHUR UHDO Y \ XQ SDU GH HVWUDWHJLDV PL[WDV T

e \ Se � XQD SDUD FDGD

MXJDGRU WDO TXH�

� $Te � L ������P x Y�

� Se7$� M ������Q y Y�

HV GHFLU TXH H[LVWH DO PHQRV XQD HVWUDWHJLD PLQLPD[ SDUD HO MXJDGRU ,, \ RWUD PD[PLQ

SDUD HO MXJDGRU ,�

/ D G H P R V W U D F LwR Q G H H V W H W H R U H P D S X H G H D Q D OL] D U V H H Q 2ZH Q � � � � � � $Q HOHPQWDU\

3 URRI RI WKH 0 LQLPD[ 7KHRUHP� 0 DQDJHPHQW 6FLHQFH� ���� � / D H [LV W H Q F LD G H O H TX LOL�
E U LR H V W wD D V H J X U D G D S R U H O 7H R U H P D G H 1 D V K � V H D Q D OL] D U wD H Q OD V LJ X LH Q W H V X E V H F F LwR Q �
� &R Q H O 7H R U H P D G H O 0LQ LP D [ F D U D F W H U L] D P R V H V W H H TX LOLE U LR S D U D MX H J R V G H V X P D
Q X OD � ( [LV W H Q U H V X OW D G R V D Q wD OR J R V F R P R �

7 HRU HPD � �YRQ 1HXPDQQ� ����� 7RGR MXHJR pQLWR GH GRV SHUVRQDV GH VXPD QXOD
FRQ LQIRUPDFLwRQ SHUIHFWD WLHQH XQD wXQLFD VROXFLwRQ �HTXLOLEULR� \ HO YDORU Y  Y�

��� ( TXLOLEU LR GH 1 DVK�

&R Q H O S D V R G H O W LH P S R � V H IX H J D Q D Q G R P D \R U D S U H F LD F LwR Q G H OD V H V W U D W H J LD V H Q

R W U R V F R Q W H [W R V H F R Q wR P LF R V \ V H IX H U R Q IU D J X D Q G R R S LQ LR Q H V V R E U H OD U H OH YD Q F LD G H

OR V MX H J R V G H V X P D Q X OD F R P R P R G H OR V D S U R S LD G R V S D U D H Q W H Q G H U H O F R P S R U W D P LH Q W R

G H MX J D G R U H V U D F LR Q D OH V H Q V LW X D F LR Q H V G H F R Q q LF W R � ( Q W R Q F H V � V X U J LH U R Q LG H D V D F H U F D

G H TX H OR V MX H J R V TX H V H D S OLF D E D Q Q R S U H V H Q W D E D Q X Q D R S R V LF LwR Q IU R Q W D O H Q W U H OR V

MX J D G R U H V � V LQ R TX H H U D X Q D P H ] F OD G H LQ F H Q W LYR V D OD F R Q IU R Q W D F LwR Q \ D OD F R R S H U D F LwR Q

TX H H V W wD Q LQ G LV R F LD E OH P H Q W H X Q LG R V H Q H O D Q wD OLV LV G H O MX H J R � &R Q H V W D V LG H D V � OD V

H V W U D W H J LD V P LQ LP D [ TX H U H V X OW D E D Q wR S W LP D V H Q MX H J R V E LOD W H U D OH V G H V X P D Q X OD G H MD Q

G H V H U OR � / D D OW H U Q D W LYD IX H S U R S X H V W D S R U 1 D V K \ H V OR TX H K R \ F R Q R F H P R V F R P R

( TXLOLEULR GH 1DVK�

'HpQLFLwRQ � 8Q Q�WXSOD GH HVWUDWHJLDV PL[WDV � � 0 HV XQ HTXLOLEULR GH 1DVK VL

SDUD WRGR MXJDGRU N � 1 \ SDUD WRGD HVWUDWHJLD � N �0 N� VH FXPSOH�

(
N � ��

� � � � � �
N
� � � � � �

Q � y (
N � ��� � � � � �

N
� � � � � �

Q � �

5 H F W # 9 R OX P H Q � � � � � � �

� �



3 �,� &R U F K R 0D W H P wD W LF D V D S OLF D G D V D � � �

( O H TX LOLE U LR G H 1 D V K G H E H H Q W H Q G H U V H G H OD V LJ X LH Q W H IR U P D � V X S R Q J D P R V TX H OR V
MX J D G R U H V S X G LH U D Q p MD U X Q G H W H U P LQ D G R S H U p O G H H V W U D W H J LD V S R U F D G D X Q R D OR
OD U J R G H O MX H J R � 3 D U D TX H H V H S H U p O S X G LH U D F R Q V LG H U D U V H F R P R X Q H TX LOLE U LR G H
1 D V K � H V Q H F H V D U LR TX H � X Q D YH ] V X S X H V W R S R U S D U W H G H F D G D MX J D G R U TX H OR V G H P wD V
YD Q D F X P S OLU OR � w H O P LV P R Q R W H Q J D LQ F H Q W LYR V S D U D G H V YLD U V H G H H V W H D F X H U G R � ( Q
H O V LJ X LH Q W H D S D U W D G R V H K D OOD Q D OJ X Q R V H TX LOLE U LR V G H 1 D V K � H Q H MH P S OR V V H Q F LOOR V �
9 R OYLH Q G R D O MX H J R G H OD V P R Q H G D V G H OD )LJ X U D � � S R G H P R V R E V H U YD U TX H Q R H [LV W H X Q
H TX LOLE U LR G H 1 D V K H Q H V W U D W H J LD V S X U D V � ( Q F D P E LR H Q H V W U D W H J LD V P L[W D V W H Q H P R V
TX H U H V R OYH U H O V LJ X LH Q W H V LV W H P D G H H F X D F LR Q H V �

9 (L � &$5$�  9 (L � &58= � �

SL � &$5$� � SL � &58= �  � � �L � 1�

V LH Q G R SL � &$5$� � SL � &58= � � OD S U R E D E LOLG D G G H TX H H O MX J D G R U L H V F R MD F D U D � F U X ] � �
5 H V R OYLH Q G R H V W H V LV W H P D R E W H Q H P R V SL � &$5$�  SL � &58= �  � �� � &R Q OR F X D O�
OD V R OX F LwR Q H Q H V W U D W H J LD V P L[W D V H V TX H F D G D MX J D G R U H OLMD F R Q S U R E D E LOLG D G � � �
F D G D D F F LwR Q � V wR OR D V w t V H OOH J D D O H TX LOLE U LR � ( Q OD )LJ X U D � � G H O P LV P R P R G R TX H
D Q W H U LR U P H Q W H � U H V R OYLH Q G R H O F R U U H V S R Q G LH Q W H V LV W H P D G H H F X D F LR Q H V � W H Q H P R V TX H
S� � 5 �  � �� � \ S� � $�  � �� � � S� � FUHHU �  � �� � S� � QR FUHHU �  � �� � � &R Q H OOR
S R G H P R V F R Q F OX LU TX H H O MX J D G R U � G H E H U w tD G H F LU OD YH U G D G H O G R E OH G H YH F H V TX H
P LH Q W H � ' H O P LV P R P R G R � H O MX J D G R U � G H E H U w tD F U H H U D O MX J D G R U � H O G R E OH G H OD V
YH F H V TX H Q R OH F U H H �

7 HRU HPD � �1DVK� ����� 7RGR MXHJR pQLWR WLHQH XQ SXQWR GH HTXLOLEULR HQ HVWUDWH�
JLDV PL[WDV�

8 Q R G H OR V LQ F R Q YH Q LH Q W H V G H H V W H H TX LOLE U LR G H V F U LW R � H V OD P X OW LS OLF LG D G H Q V X H [LV �

W H Q F LD � ( V W R LQ G LF D TX H S X H G H Q H [LV W LU MX H J R V S D U D OR V F X wD OH V Q R H [LV W D Q X Q wX Q LF R

H TX LOLE U LR G H 1 D V K � H Q H OOR V OD Q R F LwR Q G H H TX LOLE U LR G H 1 D V K S LH U G H S D U W H G H V X D W U D F �
W LYR F R P R S U H G LF F LwR Q G H O MX H J R � 3 R U H V W H P R W LYR � D S D U H F H Q OR V OOD P D G R V U H p Q D P LH Q W R V
G H O H TX LOLE U LR G H 1 D V K � ( Q W U H OR V P wD V LP S R U W D Q W H V � S R G H P R V Q R P E U D U H O H TX LOLE U LR
S H U IH F W R �� 6 LQ H P E D U J R � H O S U R E OH P D G H OD P X OW LS OLF LG D G G H H TX LOLE U LR V \ OD S U R S X H V W D
G H Q X H YR V U H p Q D P LH Q W R V V LJ X H V LH Q G R P R W LYR G H LQ YH V W LJ D F LR Q H V U H F LH Q W H V � $ V K H LP �
� � � � � . D K Q � � � � � � )H U U H LU D � � � � � ������ � 2W U D G H OD V LQ YH V W LJ D F LR Q H V OOH YD G D V D F D E R � D
U D w t] G H O F R Q F H S W R G H H TX LOLE U LR G H 1 D V K � H V OD G H H V W D E OH F H U S X H Q W H V G H U H OD F LwR Q H Q W U H
V R OX F LR Q H V F R R S H U D W LYD V \ Q R F R R S H U D W LYD V � H V G H F LU � H Q W U H OD V G R V U D P D V H Q TX H V H
G LYLG H D F W X D OP H Q W H OD 7H R U w tD G H -X H J R V � ( O H TX LOLE U LR G H 1 D V K IX H S U R S X H V W R LQ LF LD O�
P H Q W H S D U D MX H J R V F R Q LQ IR U P D F LwR Q S H U IH F W D � OR TX H V LJ Q Lp F D TX H H Q F D G D P R P H Q W R
G H O MX H J R � H O MX J D G R U D TX LH Q OH F R U U H V S R Q G H G H F LG LU F R Q R F H OD K LV W R U LD F R P S OH W D G H
W R G D V OD V G H F LV LR Q H V W R P D G D V K D V W D H V H P R P H Q W R \ F R Q LQ IR U P D F LwR Q F R P S OH W D � OR

�6H WUDWD GH HOHJLU HQWUH YDULRV HTXLOLEULRV GH 1DVK� SHUR D YHFHV� WDPELwHQ H[LVWHQ YDULRV HTXLOL�

EULRV SHUIHFWRV HQ XQ PLVPR MXHJR�

5 H F W # 9 R OX P H Q � � � � � � �

� �



3 �,� &R U F K R 0D W H P wD W LF D V D S OLF D G D V D � � �

TX H V LJ Q Lp F D TX H OD V IX Q F LR Q H V G H OD V J D Q D Q F LD V G H OR V MX J D G R U H V V R Q G H G R P LQ LR
S wX E OLF R � &X D Q G R H V W D V K LS wR W H V LV V R Q P X \ G w H E LOH V H Q D OJ X Q R V F R Q W H [W R V H F R Q wR P LF R V
V H H P S LH ] D D K D E OD U G H H TX LOLE U LR S H U IH F W R H Q V X E MX H J R V � 6 H OW H Q � � � � � � � G H MX H J R V \
H TX LOLE U LR V E D \H V LD Q R V � + D U V D Q \L� � � � � � � MX H J R V G LQ wD P LF R V � H W F � $ V w t S R G H P R V F R Q F OX LU
H V W H D S D U W D G R G LF LH Q G R TX H 1 D V K IX H H O S U LP H U R TX H H V W D E OH F LwR X Q H TX LOLE U LR D S OLF D E OH
D F R Q W H [W R V G R Q G H F D G D X Q R G H OR V MX J D G R U H V W LH Q H LQ IR U P D F LwR Q F R P S OH W D V R E U H OD V
F D U D F W H U w tV W LF D V U H OH YD Q W H V G H O MX H J R � + D U V D Q \L� H [W H Q G LwR H O P D U F R W H wR U LF R G H 1 D V K D
X Q F R Q W H [W R H Q G R Q G H OR V MX J D G R U H V W LH Q H V wR OR LQ IR U P D F LwR Q LQ F R P S OH W D G H S D U wD P H W U R V
U H OH YD Q W H V G H O MX H J R � ' H O P LV P R P R G R S R G U w tD P R V V H J X LU F LW D Q G R D X W R U H V TX H YD Q U H �
p Q D Q G R H O F R Q F H S W R LQ LF LD O G H H TX LOLE U LR G H 1 D V K S D U D P R G H OR V P wD V J H Q H U D OH V \ TX H
V H D V H P H MD Q F D G D YH ] P wD V F R Q OD U H D OLG D G H F R Q wR P LF D �

��� $SOLFDFLRQHV�

( Q H V W D V H F F LwR Q V H G H V D U U R OOD Q H MH P S OR V TX H S H U P LW H Q H [S OLF D U D OJ X Q R V D F R Q W H F LP LH Q �

W R V H F R Q wR P LF R V � 9 H D P R V H Q S U LP H U OX J D U F wR P R S R G H P R V H [S OLF D U IR U P D OP H Q W H � F R Q

OD 7H R U w tD G H -X H J R V TX H OR V E H Q H p F LR V G H OD V F R P S D aQ w tD V ID E U LF D Q W H V G H F LJ D U U LOOR V

D X P H Q W D U R Q F X D Q G R V H S U R K LE LwR OD S X E OLF LG D G H Q W H OH YLV LwR Q � 6 X S R Q J D P R V � S D U D V LP �

S OLp F D U � G R V F R P S D aQ w tD V TX H OD V OOD P D U H P R V � \ � � / D V H V W U D W H J LD V G H F D G D F R P S D aQ w tD

V R Q K D F H U S X E OLF LG D G H Q 79 � R Q R � / D V H Q W U D G D V H Q OD P D W U L] G H J D Q D Q F LD V V R Q OR V

E H Q H p F LR V G H F D G D F R P S D aQ w tD H Q P LOOR Q H V G H S H V H W D V � ( O MX H J R G H V X P D YD U LD E OH � F R Q

G R V F R P S D aQ w tD V U H V X OW D Q W H S R G U w tD P R V U H S U H V H Q W D U OR H Q IR U P D Q R U P D O H Q OD p J X U D � �

/ D V H V W U D W H J LD V S D U D F D G D MX J D G R U V R Q QR DQXQFLDUVH� DQXQFLDUVH�� ( Q OD P D W U L] G H
S D J R V S X H G H YH U V H TX H OD S X E OLF LG D G H Q 79 H V X Q D K H U U D P LH Q W D G H P D U NH W LQ J P X \
S R G H U R V D � 6 L OD F R P S D aQ w tD � K D F H S X E OLF LG D G H Q 79 \ OD � Q R � OR V E H Q H p F LR V G H OD
F R P S D aQ w tD � D X P H Q W D Q H Q X Q YH LQ W H S R U F LH Q W R � OR P LV P R S D V D V L LQ W H U F D P E LD P R V OR V
S D S H OH V � &D G D X Q D G H OD V F R P S D aQ w tD V W LH Q H LQ F H Q W LYR V S D U D D Q X Q F LD U V X V F LJ D U U LOOR V H Q
79 � ( [LV W H X Q wX Q LF R H TX LOLE U LR G H 1 D V K � \ S R U W D Q W R V R OX F LwR Q � H Q H O D P E D V F R P S D aQ w tD V
R S W D Q S R U K D F H U S X E OLF LG D G H Q 79 � 1 wR W H V H � Q R R E V W D Q W H � TX H OR V E H Q H p F LR V V R Q P wD V
E D MR V TX H V L OD V F R P S D aQ w tD V V H D E V W X YLH U D Q G H K D F H U S X E OLF LG D G � / D U D ] wR Q G H H V W R
H V TX H OD S X E OLF LG D G G H X Q D W LH Q G H D D Q X OD U OD G H OD R W U D � G H MD Q G R OD V YH Q W D V G H O
V H F W R U P wD V R P H Q R V LJ X D O� S H U R D X Q F R V W H P X F K R P wD V D OW R � 7R G R MX H J R H Q H O TX H
F D G D MX J D G R U W LH Q H X Q D H V W U D W H J LD G R P LQ D Q W H W LH Q H X Q D wX Q LF D V R OX F LwR Q TX H F R Q V LV W H
H Q MX J D U H V D H V W U D W H J LD G R P LQ D Q W H � &X D Q G R H V W D V LW X D F LwR Q H V P D OD S D U D OR V MX J D �
G R U H V � H O IH Q wR P H Q R U H F LE H H O Q R P E U H G H G LOH P D G H OR V S U H V R V � / R V MX J D G R U H V H V W wD Q
SUHVRV G H V X V S U R S LD V H V W U D W H J LD V � D Q R V H U TX H D OJ R F D P E LH H O MX H J R � ( Q H O F D V R TX H
Q R V R F X S D OR TX H F D P E LwR H O MX H J R IX H OD S U R K LE LF LwR Q G H D Q X Q F LD U V H \ OR V MX J D G R U H V
V wR OR V H TX H G D U R Q F R Q OD H V W U D W H J LD G H Q R D Q X Q F LD U V H � 7U D V H V W H P R W LYR � S D U D V R U S U H V D

�8Q MXHJR GH VXPD YDULDEOH HV DTXHO HQ HO TXH ORV LQWHUHVHV GH ORV MXJDGRUHV QR HVWwDQ WRWDOPHQWH
FRQWUDSXHVWRV� 8Q MXHJR GH VXPD QXOD HV DTXHO HQ HO TXH ORV LQWHUHVHV GH ORV MXJDGRUHV HVWwDQ
WRWDOPHQWH FRQWUDSXHVWRV �OR TXH JDQD XQR OR SLHUGH HO RWUR��

5 H F W # 9 R OX P H Q � � � � � � �

� �



3 �,� &R U F K R 0D W H P wD W LF D V D S OLF D G D V D � � �

D J U D G D E OH G H OD V F R P S D aQ w tD V � OR V E H Q H p F LR V D X P H Q W D U R Q ��

2
1 NO TV TV

NO TV

TV

50, 50 20, 60

60, 20 27, 27

)LJ X U D �

( [LV W H Q YD U LD Q W H V G H MX H J R V TX H W LH Q H Q P wX OW LS OH V D S OLF D F LR Q H V � 8 Q R G H OR V TX H D F D �

E D P R V G H YH U H V OD D S OLF D F LwR Q G H O MX H J R OOD P D G R HO GLOHPD GH ORV SUHVRV� w( V W H MX H J R
W LH Q H R W U D V LQ W H U S U H W D F LR Q H V F R P R H O S U R E OH P D G H O S R OL] wR Q H Q OD S U R YLV LwR Q G H E LH Q H V
S wX E OLF R V � OD F D U U H U D G H D U P D P H Q W R V � H W F � ( V W H MX H J R F R Q V LV W H H Q U H S U H V H Q W D U IR U �
P D OP H Q W H OR V LJ X LH Q W H � OD S R OLF w tD H Q F LH U U D D G R V V R V S H F K R V R V H Q F H OG D V V H S D U D G D V \
OH V H [S OLF D OD V F R Q V H F X H Q F LD V G H U LYD G D V G H OD V G H F LV LR Q H V TX H IR U P H Q � 6 L Q LQ J X Q R
F R Q p H V D � D P E R V V H U wD Q F R Q G H Q D G R V S R U X Q G H OLW R P H Q R U \ V H Q W H Q F LD G R V D X Q P H V G H
F wD U F H O� 6 L D P E R V F D OOD Q � V H U wD Q V H Q W H Q F LD G R V D P H G LR P H V G H F wD U F H O F D G D X Q R � )L�
Q D OP H Q W H � V L X Q R F R Q p H V D \ H O R W U R Q R � H O TX H F R Q p H V D V H U S X H V W R H Q OLE H U W D G \ H O
R W U R V H U wD V H Q W H Q F LD G R D W U H V P H V H V G H S U LV LwR Q � X Q P H V P wD V G R V S R U R E V W U X F F LwR Q D OD
MX V W LF LD � � ( O MX H J R U H S U H V H Q W D G R H Q IR U P D Q R U P D O S X H G H D S U H F LD U V H H Q OD p J X U D � �

�([LVWHQ WUDEDMRV TXH GHPXHVWUDQ TXH HQ ���� FXDWUR JUDQGHV FRPSDaQwtDV GH WDEDFR HQ ((88

JDVWDURQ ��� PLOORQHV GH GwRODUHV DQXQFLDQGR VXV SURGXFWRV� SHUR VwROR ��� PLOORQHV HQ ����� (VWH

GHVFHQVR SURYLQR GH OD QR SXEOLFLGDG HQ 79� $O PLVPR WLHPSR� ORV EHQHpFLRV DXPHQWDURQ HQ ��

PLOORQHV�

5 H F W # 9 R OX P H Q � � � � � � �

� �



3 �,� &R U F K R 0D W H P wD W LF D V D S OLF D G D V D � � �

2
1 callar confesar

callar

confesar

-0,5, -0,5 -3, 0

0,-3 -1,-1

)LJ X U D �

( O H TX LOLE U LR G H 1 D V K H V �FRQIHVDU� FRQIHVDU� \ H V W wD F OD U R TX H OH V K X E LH V H F R Q YH Q LG R

F D OOD U V H D D P E R V � 2W U R V MX H J R V S R V H H Q X Q Q wX P H U R G H H V W U D W H J LD V V X S H U LR U D F X D W U R �

/ D F OD YH S D U D W U D W D U MX H J R V F R Q P X F K D V H V W U D W H J LD V H V H O F wD OF X OR G LIH U H Q F LD O ��� 8 Q

H MH P S OR G H H V W R OR F R Q V W LW X \H H V W H S U R E OH P D � 6 X S R Q J D P R V TX H [� \ [� U H S U H V H Q W D Q

OR V S U H V X S X H V W R V S D U D S X E OLF LG D G G H OD V H P S U H V D V � \ � � $ G H P wD V [L � >� � � � � � @� / R V
E H Q H p F LR V G H OD H P S U H V D � H V W wD Q U H S U H V H Q W D G R V S R U X� � [�� [� �  � � � � [� b [

�

�
b [

�

�
\

OR V G H OD H P S U H V D � S R U X� � [�� [� �  � � � � [�b[�[�b[
�

�
� 0D [LP L ] D Q G R OR V E H Q H p F LR V

G H OD V H P S U H V D V U H V S H F W R D V X S U R S LR S U H V X S X H V W R S H U R F R Q V LG H U D Q G R H O S U H V X S X H V W R

G H OD R W U D W H Q H P R V �
#X�

#[�
 � � � � b � [�  � �

#X�

#[�
 � � � � b [� b � [�  � �

5 H V R OYLH Q G R H O V LV W H P D G H H F X D F LR Q H V W H Q H P R V TX H H O H TX LOLE U LR V H U w tD � [e
�
� [

e

�
�  

� � � � � � � � � � ( V LP S R U W D Q W H V H aQ D OD U TX H V H J D U D Q W L] D OD H [LV W H Q F LD G H H TX LOLE U LR F X D Q G R
OR V F R Q MX Q W R V G H H V W U D W H J LD V \ OD V IX Q F LR Q H V G H X W LOLG D G W H Q J D Q D OJ X Q D V S U R S LH G D G H V
� LQ W H U YD OR V D F R W D G R V � &�� H V W U LF W D P H Q W H F wR Q F D YD V H Q OD H V W U D W H J LD G H O MX J D G R U F R U U H V �
S R Q G LH Q W H ����� � ( O W H R U H P D G H H [LV W H Q F LD G H H TX LOLE U LR G H 1 D V K Q R G LF H Q D G D F X D Q G R
OR V F R Q MX Q W R V G H H V W U D W H J LD V R OD V IX Q F LR Q H V G H X W LOLG D G Q R V R Q OR V D G H F X D G R V � ( Q
H V W R V F D V R V � X Q MX H J R S X H G H W H Q H U R S X H G H Q R W H Q H U H TX LOLE U LR � 2W U R H MH P S OR G H O TX H
S R G H P R V K D E OD U H Q H V W D V H F F LwR Q H V H O P H Q F LR Q D G R H Q X Q D U W w tF X OR G H +DO 9DULDQ��

� � � � � � � ( Q � � � � � OD F D G H Q D F R P H U F LD O 6 H D U V D Q X Q F LwR X Q D Q X H YD S R Ow tW LF D G H S U H F LR V �

��3DUD HOOR XWLOL]DUHPRV IXQFLRQHV GH XWLOLGDG GLIHUHQFLDEOHV�
��$ 0RGHO RI 6DOHV� $PHULFDQ HFRQRPLF 5HYLHZ ���

5 H F W # 9 R OX P H Q � � � � � � �

� �



3 �,� &R U F K R 0D W H P wD W LF D V D S OLF D G D V D � � �

V H G H F LG LwR LP S OD Q W D U X Q D S R Ow tW LF D G H S U H F LR V E D MR V � S H U R Q R W D Q E D MR V F R P R OR V S U H �
F LR V G H U H E D MD V � $ O F D E R G H G LH F LR F K R P H V H V G H S U H F LR V E D MR V F D G D G w tD � V H YR OYLwR D OD
S R Ow tW LF D G H LU OD Q ] D Q G R S U R P R F LR Q H V R U H E D MD V � / D 7H R U w tD G H -X H J R V � D W U D Yw H V G H OD V
V R OX F LR Q H V H Q H V W U D W H J LD V P L[W D V � Q R V D \X G D Q D H Q W H Q G H U OR TX H S X G R K D E H U R F X U U LG R �
6 X S R Q J D P R V G R V H P S U H V D V E LH Q G LIH U H Q F LD G D V � OOD P D G D V � \ � � TX H F R P S LW H Q H Q S U H �
F LR V � &D G D H P S U H V D S X H G H H V F R J H U X Q S U H F LR Q R U P D O � 3 1 � R X Q S U H F LR G H U H E D MD V
� 3 5 � � W D O TX H 31 ! 35� ( O F R V W H S R U X Q LG D G H V F R Q V W D Q W H � S R U H MH P S OR 3 1  � � � �
3 5  � � � \ F R V W H � X  � � � � ( V W D V H U w tD OD S D U W H G H R IH U W D G H O P R G H OR � ( Q H O OD G R G H OD
G H P D Q G D K D \ G R V W LS R V G H F R P S U D G R U H V V H J wX Q OD IR U P D G H D F W X D U D Q W H OD IR U P D G H
F R P S U D U X Q G H W H U P LQ D G R S U R G X F W R � 3 R U X Q OD G R � H [LV W H Q F R P S U D G R U H V TX H D F H S W D Q
H O S U LP H U S U H F LR TX H YH Q � $ H V W R V OH V OOD P D P R V F R P S U D G R U H V G � G H V LQ IR U P D G R V � � 6 X �
S R Q J D P R V TX H H [LV W H Q � � � F R P S U D G R U H V G H H V W H W LS R � \ TX H V H S U H V H Q W D Q G H IR U P D
D OH D W R U LD H Q F X D OTX LH U D G H OD V G R V H P S U H V D V � 3 R U OR W D Q W R � F D G D H P S U H V D H V S H U D K D F H U
� � YH Q W D V D F R P S U D G R U H V G V H D F X D O V H D H O S U H F LR � 3 R U R W U R OD G R � H V W wD Q OR V F R P S U D G R �
U H V L � LQ IR U P D G R V � TX H V wR OR F R P S U D Q H Q U H E D MD V � ( V W R V F R P S U D G R U H V YD Q G H W LH Q G D
H Q W LH Q G D E X V F D Q G R H O S U H F LR P wD V E D MR � 6 X S R Q J D P R V TX H K D \ � � � F R P S U D G R U H V H Q
H O P H U F D G R TX H H V W D P R V F R Q V LG H U D Q G R � &R Q H V W R V G D W R V � P H Q F LR Q D G R V H Q H O S wD U U D IR
D Q W H U LR U � F R Q V W U X LP R V H O MX H J R H Q IR U P D Q R U P D O TX H H V W wD U H S U H V H Q W D G R IR U P D OP H Q W H
H Q OD p J X U D � �

2
1 PRECIOS N

PRECIOS N

PRECIOS R

PRECIOS R

7500, 7500 7500, 8500

8500,7500 5500,5500

)LJ X U D �

/ R V MX J D G R U H V V R Q OD H P S U H V D � \ OD � � OD V H V W U D W H J LD V V R Q 31 \ 35 \ OR V S D J R V
V R Q � 6 L OD V G R V H P S U H V D V H OLJ H Q 3 1 H Q W R Q F H V H O E H Q H p F LR G H F D G D X Q D G H H OOD V H V
� � � � � � �� � � �  � � � � � G � 3 1 �F R V W H � X � � � 6 L OD H P S U H V D � G H F LG H LQ LF LD U X Q D U H E D MD \
OD � Q R � W H Q H P R V TX H H O E H Q H p F LR S D U D OD H P S U H V D � H V G H � � � � � \D TX H D X P H Q W D
H O Q wX P H U R G H YH Q W D V H Q � � � X Q LG D G H V � � � � � � � � D X Q TX H H O E H Q H p F LR P D U J LQ D O
S R U X Q LG D G H V G H � � � 6 L D P E D V G H F LG H Q R S W D U S R U X Q S U H F LR G H U H E D MD � H O E H Q H p F LR
H V G H � � � � � / D IR U P D Q R U P D O Q R V LQ G LF D TX H OR V H TX LOLE U LR V G H 1 D V K H Q H V W U D W H J LD V

5 H F W # 9 R OX P H Q � � � � � � �

� �



3 �,� &R U F K R 0D W H P wD W LF D V D S OLF D G D V D � � �

S X U D V V R Q � 31�35 � \ � 35�31 � � ( V W R H V OwR J LF R � S R U TX H Q LQ J X Q D G H OD V H P S U H V D V
YD D D E D Q G R Q D U \ G H MD U TX H OD R W U D J D Q H P wD V G LQ H U R � 9 H D P R V TX H LQ IR U P D F LwR Q Q R V
G D Q OD V H V W U D W H J LD V P L[W D V � 6 H D S� 31 � OD S U R E D E LOLG D G G H S R Q H U X Q S U H F LR Q R U P D O \
S� 35� OD S U R E D E LOLG D G G H F R E U D U H O S U H F LR G H U H E D MD V � ( Q X Q H TX LOLE U LR H Q H V W U D W H J LD V
P L[W D V � H O E H Q H p F LR H V S H U D G R S R U F R E U D U H O S U H F LR Q R U P D O 9 ( � 31 � \ H O E H Q H p F LR
H V S H U D G R S R U F R E U D U H O S U H F LR H Q U H E D MD V 9 ( � 35 � H V LJ X D O� &R Q OR F X D O�

9 ( � 35�  � � � � S� 31 � � � � � � S� 35�  9 ( � 31 �  � � � � �

/ D V S U R E D E LOLG D G H V TX H F R Q V LJ X H Q H V W D LJ X D OG D G V R Q �

S� 31 �  
�

�
� S� 35 �  

�

�
�

( V W R Q R V G LF H TX H V L X Q D H P S U H V D OD Q ] D X Q D S U R P R F LwR Q R U H E D MD OD W H U F H U D S D U W H G H OD V
YH F H V � G H IH Q G H U wD V X V E H Q H p F LR V IU H Q W H D V X F R P S H W LG R U � 6 X S U R P R F LwR Q V H U wD H IH F W LYD
S R U TX H S R U D S D U H F H U S R U V R U S U H V D � / D Q ] D U S U R P R F LR Q H V F R Q OD IU H F X H Q F LD D F H U W D G D
V LU YH S D U D G H IH Q G H U X Q Q LYH O G H E H Q H p F LR V H TX LYD OH Q W H V D OR V TX H V H R E W LH Q H Q F R Q
S U H F LR V Q R U P D OH V � H V G H F LU � � � � � / R V S U H F LR V G H U H E D MD V H V F R P R X Q ID U R O H Q H O 3 wR TX H U �
V wR OR OR V E X H Q R V MX J D G R U H V OR K D F H Q � S H U R Q R P wD V YH F H V G H OD V Q H F H V D U LD V � + D OOD U H O
H TX LOLE U LR H Q H V W U D W H J LD V P L[W D V S H U P LW H G H W H U P LQ D U F X wD Q W D V YH F H V K D \ TX H G D U X Q D
V R U S U H V D U H E D MD Q G R S U H F LR V � ' H V G H H O S X Q W R G H YLV W D G H O F wD OF X OR G H OD V H V W U D W H J LD V
P L[W D V S R G H P R V G H F LU TX H H Q OR V D OP D F H Q H V G H 6 H D U V V H U H Q X Q F LwR D O H OH P H Q W R V R U S U H V D
\ H OOR OH OOH YR D R E W H Q H U X Q R V E H Q H p F LR V U H G X F LG R V D O p MD U X Q R V S U H F LR V S U wR [LP R V D O
F R V W H \ H V W R � OH K L] R YR OYH U D OD S R Ow tW LF D G H LU OD Q ] D Q G R S U R P R F LR Q H V �

� ( [WHQVLRQHV GH ORV MXHJRV QR FRRSHU DWLYRV

8 Q D K LS wR W H V LV H V W wD Q G D U H Q 7H R U w tD G H -X H J R V Q R F R R S H U D W LYD H V TX H OD H V W U X F W X U D G H O

MX H J R V R Q G H F R Q R F LP LH Q W R F R P S D U W LG R R F R P wX Q � ( V G H F LU � TX H H O Q wX P H U R G H MX J D �

G R U H V � OD V H V W U D W H J LD V � OD V S U H IH U H Q F LD V ���� V R Q F R Q R F LG R V S R U W R G R V OR V S D U W LF LS D Q W H V

G H O MX H J R � $ G H P wD V W R G R V V D E H Q TX H OR V R W U R V MX J D G R U H V F R Q R F H Q H V W D LQ IR U P D F LwR Q \

D V w t V X F H V LYD P H Q W H � $ Q W H H V W D K LS wR W H V LV � Q R V S U H J X Q W D P R V F wR P R V H S X H G H Q H V W X G LD U

V LW X D F LR Q H V U H D OH V G R Q G H OR V MX J D G R U H V G LV S R Q H Q G H P H Q R V LQ IR U P D F LwR Q D F H U F D G H OD

H V W U X F W X U D G H O MX H J R � R P H MR U G LF K R Q R W LH Q H Q X Q D LQ IR U P D F LwR Q F R P S OH W D G H O MX H J R �

/ D U H V S X H V W D H V H O H V W X G LR G H OR V MXHJRV FRQ LQIRUPDFLwRQ LQFRPSOHWD� ( Q X Q MX H J R F R Q

LQ IR U P D F LwR Q LQ F R P S OH W D OR V MX J D G R U H V S R V H H Q LQ IR U P D F LwR Q S U LYD G D V R E U H S U H IH U H Q F LD V

\ K D E LOLG D G H V F X D Q G R H V F R J H Q V X V H V W U D W H J LD V � 3 D U D P R G H OL] D U H V W D V V LW X D F LR Q H V H [LV �

W H Q OR V MXHJRV ED\HVLDQRV� $ OD U H S U H V H Q W D F LwR Q Q R U P D O G H X Q MX H J R Q R F R R S H U D W LYR

K D E U w tD TX H D aQ D G LU P wD V H OH P H Q W R V \ W H Q G U w tD P R V H O V LJ X LH Q W H P R G H OR S D U D U H S U H V H Q W D U

X Q MX H J R E D \H V LD Q R �

*  I1� 6�� ��6Q� 7 �� ���� 7Q� S�� ���SQ� }�� ���� }QJ�

G R Q G H 1 H V H O Q wX P H U R G H MX J D G R U H V � \ S D U D F D G D MX J D G R U � 6L U H S U H V H Q W D H O F R Q �
MX Q W R G H H V W U D W H J LD V G H O MX J D G R U L� 7 L G H Q R W D H O F R Q MX Q W R S R V LE OH G H W LS R V G H O MX �

5 H F W # 9 R OX P H Q � � � � � � �

� �



3 �,� &R U F K R 0D W H P wD W LF D V D S OLF D G D V D � � �

J D G R U L \ }L H V V X IX Q F LwR Q G H S D J R V � $ G H P wD V � W D P E Lw H Q V H D aQ D G H TX H S D U D F D G D
MX J D G R U L \ S D U D F D G D W LS R WL H Q 7 L� W H Q H P R V SL � � WL � F R P R OD S U R E D E LOLG D G V R E U H
H O F R Q MX Q W R G H W LS R V G H OR V G H P wD V MX J D G R U H V � V R E U H 7

bL � � H V G H F LU V R E U H 7L  7
�
d

7
�
� � � d 7

Lb�
d 7

L��
d � � �7

Q� / D IX Q F LwR Q G H S D J R V H V W wD G H p Q LG D H Q 6 d 7 � G R Q G H

7  7 �
d 7

�
� � � d 7

Lb�
d 7

L
d 7

L��
d � � � 7

Q� / R V F R Q MX Q W R V 7
L U H F R J H Q W R G D OD

LQ IR U P D F LwR Q � LQ F OX V R F U H H Q F LD V � TX H H O MX J D G R U L S X H G D W H Q H U D F H U F D G H OR V G H P wD V
MX J D G R U H V H Q H O MX H J R � 8 Q D YH ] U H S U H V H Q W D G R V H W U D W D U w tD G H E X V F D U V R OX F LwR Q D H V W H
W LS R G H MX H J R V F R Q H O F R Q F H S W R G H HTXLOLEULR ED\HVLDQR� 8 Q H TX LOLE U LR G H X Q MX H J R
E D \H V LD Q R H V X Q F R Q MX Q W R G H F R Q MH W X U D V V R E U H OD D F F LwR Q TX H H V F R J H U w tD F D G D MX J D G R U
H Q IX Q F LwR Q G H V X W LS R � W D O TX H F D G D W LS R G H F D G D MX J D G R U P D [LP L] D V X X W LOLG D G
H V S H U D G D G D G R V X S U R S LR W LS R \ OD V F R Q MH W X U D V V R E U H OR V R W U R V MX J D G R U H V � &R P R
S R G H P R V R E V H U YD U OD V P D W H P wD W LF D V D S OLF D G D V D O F wD OF X OR G H H V W R V H TX LOLE U LR V V R Q F D G D
YH ] P wD V F R P S OH MD V � ( [LV W H Q R W U R V W LS R V G H MX H J R V � S R U H MH P S OR OR V MX H J R V U H S H W LG R V �
TX H LQ W H Q W D H V W X G LD U H O X V R H V W U D W w H J LF R G H OD LQ IR U P D F LwR Q S U LYD G D H Q X Q D Q H J R F LD F LwR Q
U H S H W LW LYD � ( V G H F LU � U H V S R Q G H U D OD S U H J X Q W D G H F wR P R X V D U OD LQ IR U P D F LwR Q G LV S R Q LE OH
H Q X Q D Q H J R F LD F LwR Q U H S H W LG D H Q H O W LH P S R � ( Q H V W R V MX H J R V V H H V W X G LD Q OD V D P H Q D ] D V
\ OD V S U R P H V D V � F U H w tE OH V � V R E U H H O F R P S R U W D P LH Q W R IX W X U R \ F wR P R H V W R S X H G H D IH F W D U
H O F R P S R U W D P LH Q W R H Q H O S U H V H Q W H � 8 Q F R Q F H S W R G H V R OX F LwR Q S D U D MX H J R V U H S H W LG R V H V
H O OOD P D G R HTXLOLEUR GH 1DVK SHUIHFWR HQ VXEMXHJRV�

� -XHJRV FRRSHU DWLYRV \ VLWXDFLRQHV GH FRPXQL�

FDFLwRQ

+ D V W D D K R U D � K H P R V H V W X G LD G R OR V MX H J R V Q R F R R S H U D W LYR V D S R \wD Q G R Q R V H Q OD V H V �
W U D W H J LD V TX H S X H G H Q X W LOL] D U F D G D X Q R G H OR V MX J D G R U H V \ X Q D IX Q F LwR Q G H S D J R V
D V R F LD G D D F D G D MX J D G R U � OD F X D O G H S H Q G H G H OD V G LIH U H Q W H V H V W U D W H J LD V TX H V H H P �
S OH H Q � ( Q F D P E LR � H Q X Q MX H J R F R R S H U D W LYR Q R H V Q H F H V D U LR D Q D OL] D U OD V H V W U D W H J LD V
G H OR V MX J D G R U H V � V wR OR H V Q H F H V D U LR F R Q R F H U OR V S D J R V D V R F LD G R V D OR V U H V X OW D G R V G H O
MX H J R F R R S H U D W LYR � ( V W D H V X Q D V LW X D F LwR Q G H U LYD G D G H X Q D D F W LYLG D G H Q OD TX H OR V
H OH P H Q W R V TX H LQ W H U YLH Q H Q � S H U V R Q D V � H P S U H V D V � LQ V W LW X F LR Q H V ���� � S H U V LJ X H Q D OF D Q �
] D U X Q R E MH W LYR P H G LD Q W H OD F R OD E R U D F LwR Q H Q W U H H OOR V � / R V R E MH W LYR V S X H G H Q V H U J D Q D U
X Q D YR W D F LwR Q � P H MR U D U X Q D J H V W LwR Q � E X V F D U P D \R U H V E H Q H p F LR V H P S U H V D U LD OH V � H W F � / D
F R R S H U D F LwR Q H Q W U H J U X S R V H V Q H F H V D U LD � S R U H MH P S OR � S D U D S R G H U D OF D Q ] D U X Q D P D �
\R U w tD H Q P wX OW LS OH V F R Q W H [W R V � / D ID OW D G H P D \R U w tD �� D E V R OX W D G H X Q J U X S R R E OLJ D

D IR U P D U D OLD Q ] D V � F R D OLF LR Q H V H Q W U H G LV W LQ W R V J U X S R V � 6 X U J H Q S U R E OH P D V U H D OH V TX H

V H V X H OH Q D E R U G D U IR U P D OP H Q W H G H V G H X Q F R Q W H [W R G H OD W H R U w tD G H MX H J R V F R R S H U D W L�

YR V � / D 7H R U w tD G H -X H J R V � W D Q W R V X S D U W H F R R S H U D W LYD \ OD Q R F R R S H U D W LYD � W U D W D G H

S U R S R U F LR Q D U X Q F R Q R F LP LH Q W R P wD V S U R IX Q G R G H O F R P S R U W D P LH Q W R U D F LR Q D O H Q V LW X D �

F LR Q H V G H F R Q q LF W R V U H D OH V � S H U R Q R K H P R V G H R OYLG D U � TX H S R V H H H O F D U wD F W H U G H X Q D

W H R U w tD P D W H P wD W LF D \ TX H K D \ G R V U D ] R Q H V S U LQ F LS D OH V TX H K D F H Q G LIw tF LO OD D S OLF D F LwR Q

��+R\ HQ GwtD� HQ ODV HOHFFLRQHV HVSDaQRODV D QLYHO UHJLRQDO D VXUJLGR \ VLJXH VXUJLHQGR HVH SUREOHPD

HQ OD FRQpJXUDFLwRQ GH ORV *RELHUQRV $XWRQwRPLFRV�

5 H F W # 9 R OX P H Q � � � � � � �

� �



3 �,� &R U F K R 0D W H P wD W LF D V D S OLF D G D V D � � �

G H H V W D 7H R U w tD D OD S U wD F W LF D � ORV VXSXHVWRV IXHUWHV GH UDFLRQDOLGDG \ ORV UHTXLVLWRV

GH LQIRUPDFLwRQ� 3 R U H OOR � F R P R G H F w tD 5 D LoD � � � � � � � H O S H Q V D P LH Q W R G H OD 7H R U w tD G H
-X H J R V S X H G H X V D U V H S D U D D F R Q V H MD U P H MR U D X Q D S D U W H G H X Q D Q H J R F LD F LwR Q D F H U F D G H
OD IR U P D H Q OD TX H GHEHUwtD FRPSRUWDUVH� / R V MX H J R V F R R S H U D W LYR V IX H U R Q G H p Q LG R V
S R U YR Q 1 H X P D Q Q \ 0R U J H Q V W H U Q H Q H O W U D W D G R W LW X OD G R 7KHRU\ RI JDPHV DQG HFR�

QRPLF EHKDYLRU� ( Q H V W H OLE U R G H p Q H Q OR TX H H V IR U P D OP H Q W H X Q MX H J R F R R S H U D W LYR
G H Q �S H U V R Q D V H LQ W U R G X MH U R Q OD V LG H D V U H OD F LR Q D G D V F R Q OD V R OX F LwR Q G H O MX H J R �

'HpQLFLwRQ � 8Q MXHJR FRRSHUDWLYR HV XQ SDU � 1� Y � GRQGH 1 HV XQ FRQMXQWR pQLWR�

1  I� � � � ���� QJ� FX\RV HOHPHQWRV VH GHQRPLQDQ MXJDGRUHV \ ORV VXEFRQMXQWRV 6 �

�
1 FRDOLFLRQHV� VLHQGR � 1 HO FRQMXQWR IRUPDGR SRU WRGRV ORV VXEFRQMXQWRV GH 1 �

L�H� 6 v 1 � / D IXQFLwRQ Y� Y � �
1
b� �� VH GHQRPLQD IXQFLwRQ FDUDFWHUwtVWLFD� ( O

YDORU Y � 6 � HV LJXDO D OD FDQWLGDG PwtQLPD TXH SXHGH REWHQHU OD FRDOLFLwRQ VL WRGRV VXV

PLHPEURV VH DVRFLDQ \ MXHJDQ HQ HTXLSR�

( MH P S OR V � � 8 Q D p Q F D U wX V W LF D H V W wD YD OR U D G D S R U V X S U R S LH W D U LR H Q � � P LOOR Q H V � 8 Q
H P S U H V D U LR OH R IU H F H D F R Q G LF LR Q D U OD F R P R S R Ow tJ R Q R LQ G X V W U LD O� F R Q OR TX H V X YD �
OR U G H P H U F D G R D OF D Q ] D U w tD OR V � � � P LOOR Q H V � 2W U R H P S U H V D U LR OH R IU H F H X U E D Q L] D U
OD p Q F D S D U D OD F R Q V W U X F F LwR Q G H YLYLH Q G D V � F R Q OR TX H H O YD OR U D OF D Q ] D U w tD OR V � � �
P LOOR Q H V � ( O MX H J R TX H G D U w tD U H S U H V H Q W D G R �� G H OD V LJ X LH Q W H IR U P D � 1  I� � � � � J�
� 1  II� J� I� J� I� J� I� � � J� I� � � J� I� � � J� I� � � � � JJ \ Y � � 1 b� �� V LH Q G R

Y � I� J�  � � � Y � I� J�  � � Y � I� J�  � � Y � I� � � J�  � � � � Y � I� � � J�  � � � �

Y � I� � � J�  � � Y � I� � � � � J�  � � � �

� ( Q X Q wR U J D Q R G H X Q D LQ V W LW X F LwR Q � F R Q V W LW X LG R S R U � � S H U V R Q D V F R Q G H U H F K R D YR ] \
YR W R � OD V G H F LV LR Q H V V H D G R S W D Q P H G LD Q W H H O YR W R ID YR U D E OH G H OD P D \R U w tD D E V R OX W D G H
V X V P LH P E U R V � ( Q H V W D V LW X D F LwR Q H O MX H J R F R R S H U D W LYR V H U H S U H V H Q W D F R Q 1  IL �
1 � � x L x � � J \ Y � 6 �  � � VL FDUG � 6 � y � � �

Y � 6 �  � � HQ RWUR FDVR�

( Q H V W H F D V R � OR V YD OR U H V � \ � U H q H MD Q V L X Q D F R D OLF LwR Q G H MX J D G R U H V 6 v 1 H V
S H U G H G R U D R J D Q D G R U D H Q X Q D YR W D F LwR Q � 1 R U P D OP H Q W H � OD V S U R S LH G D G H V TX H W H Q J D OD
IX Q F LwR Q F D U D F W H U w tV W LF D F R U U H V S R Q G LH Q W H D X Q MX H J R F R R S H U D W LYR V R Q OD V TX H F D OLp F D Q \
G D Q Q R P E U H D O MX H J R � 7H Q H P R V � V LJ X LH Q G R H V W D Q R U P D � MX H J R V P R Q wR W R Q R V � V X S H U D G L�
W LYR V � F H U R �Q R U P D OL] D G R V � F R Q YH [R V � H W F � &X D Q G R K D \ TX H G H F LG LU TX w H U H V X OW D G R V G H O
MX H J R V R Q S OD X V LE OH V � X Q D G H OD V LG H D V E wD V LF D V H Q OD 7H R U w tD G H -X H J R V F R R S H U D W LYR V
G H X W LOLG D G W U D Q V IH U LE OH �� H V TX H � G D G R X Q MX H J R � 1� Y � \ V X S R Q LH Q G R TX H V H OOH J D D
D OJ wX Q W LS R G H H Q W H Q G LP LH Q W R H Q W U H OR V MX J D G R U H V � V H U H S D U W H OD J D Q D Q F LD W R W D O Y � 1 �
G H OD F R D OLF LwR Q 1 H Q W U H H OOR V � 3 R U W D Q W R � V H G H G X F H TX H K D \ TX H K D F H U X Q D G LV W U L�
E X F LwR Q G H OD F D Q W LG D G Y � 1 � H Q W U H OR V MX J D G R U H V � w( V W D S X H G H V H U U H S U H V H Q W D G D S R U

��2WUD SDUWH GHO MXHJR VH HQFDUJDUwtD GH SUHGHFLU TXwH FRDOLFLwRQ VH IRUPDUwD \ FwRPR VH UHSDUWLUwD HO

EHQHpFLR HQWUH ORV VRFLRV�
��/D IXQFLwRQ FDUDFWHUwtVWLFD VLQ WUDQVIHULELOLGDG GHQRWD QR XQ QwXPHUR VLQR XQ FRQMXQWR LQFOXLGR

HQ �6 TXH VH LQWHUSUHWD FRPR ODV FRPELQDFLRQHV GH XWLOLGDGHV SDUD ORV GLVWLQWRV MXJDGRUHV GH 6 TXH

VRQ DOFDQ]DEOHV SRU OD FRDOLFLwRQ 6 FRQVLGHUDGD DLVODGDPHQWH�

5 H F W # 9 R OX P H Q � � � � � � �

� �



3 �,� &R U F K R 0D W H P wD W LF D V D S OLF D G D V D � � �

X Q D IX Q F LwR Q [ F R Q YD OR U H V U H D OH V V R E U H H O F R Q MX Q W R G H MX J D G R U H V 1 \ G H E H V D W LV ID F H U
H O S U LQ F LS LR G H H p F LH Q F LD �

3
L�1

[L  Y � 1 � � G R Q G H [L U H S U H V H Q W D H O S D J R D O MX J D G R U
L F R Q OD IX Q F LwR Q [� / R V YH F W R U H V [ � 51 TX H V D W LV ID F H Q H O S U LQ F LS LR G H H p F LH Q F LD

V R Q OOD P D G R V S U H LP S X W D F LR Q H V G H O MX H J R � 1� Y � � ' H H V W D IR U P D W H Q H P R V OD V LJ X LH Q W H
G H p Q LF LwR Q G H V R OX F LwR Q G H X Q MX H J R F R R S H U D W LYR �

'HpQLFLwRQ � 8QD VROXFLwRQ VREUH XQD FROHFFLwRQ QR YDFwtD GH MXHJRV HV XQD DSOLFDFLwRQ

h TXH DVRFLD D FDGD MXHJR FRRSHUDWLYR � 1� Y � GH GLFKD FROHFFLwRQ XQ VXEFRQMXQWR h� Y �
GHO FRQMXQWR GH SUHLPSXWDFLRQHV�

$ G H P wD V � OD P D \R U w tD G H OR V F R Q F H S W R V G H V R OX F LwR Q S U R S X H V W R V S D U D MX H J R V F R R S H U D �
W LYR V U H TX LH U H Q R W U D V S U R S LH G D G H V F R P R � S R U H MH P S OR � U D F LR Q D OLG D G LQ G LYLG X D O � [L y

Y � ILJ� � � L � 1 � � &X D Q G R OD V S U H LP S X W D F LR Q H V F X P S OH Q H V W H U H TX LV LW R K D E OD U H P R V
G H LP S X W D F LR Q H V G H O MX H J R � / D 7H R U w tD G H MX H J R V F R R S H U D W LYR V V H F H Q W U D H Q H O G H V D �
U U R OOR G H F U LW H U LR V G LU LJ LG R V D G H F LG LU TX w H wR S W LP R V G H 3 D U H W R G H E H U w tD F R Q V LG H U D U V H
TX H V R Q OD V R OX F LwR Q G H O MX H J R � OR TX H K D OOH YD G R D X Q J U D Q Q wX P H U R G H F R Q F H S W R V
G H V R OX F LwR Q P X \ G LIH U H Q W H V � ( V W R V G LYH U V R V F R Q F H S W R V H V W wD Q X Q LG R V S R U H O V X S X H V W R �
F R P wX Q D W R G R V � G H TX H H O U H V X OW D G R G H X Q MX H J R G H E H V H U wR S W LP R G H 3 D U H W R � S R U
OR TX H OD 7H R U w tD G H -X H J R V V X S R Q H TX H W H Q G U wD OX J D U OD F R R S H U D F LwR Q � D X Q TX H H Q OD
YLG D U H D O D P H Q X G R V H YLR OD Q OR V F R Q W U D W R V � � ( [LV W H Q � H Q OD OLW H U D W X U D U H IH U H Q W H D
V R OX F LR Q H V G H MX H J R V F R R S H U D W LYR V � YD U LR V F R Q F H S W R V G H V R OX F LwR Q � 1 wX F OH R � F R U H � � YD OR U
G H 6 K D S OH \� 1 X F OH R OR � � �YD OR U � H O YD OR U G H % D D Q ] K D I�&R OH P D Q � H W F � &D G D X Q D G H H OOD V
F X P S OH Q S U R S LH G D G H V D W U D F W LYD V S D U D OR V MX H J R V F R R S H U D W LYR V � \ X Q R G H OR V R E MH W L�
YR V S H U V H J X LG R V G H V G H H O S X Q W R G H YLV W D P D W H P wD W LF R H V H O G H TX H G D U G H P R V W U D G D OD
H [LV W H Q F LD � R OD V F R Q G LF LR Q H V � \ OD F D U D F W H U L] D F LwR Q D [LR P wD W LF D G H G LF K D V V R OX F LR Q H V �
( Q S U LQ F LS LR � H Q H O H V W X G LR G H OR V MX H J R V F R R S H U D W LYR V � V H V X S R Q H TX H F X D OTX LH U D G H
OR V MX J D G R U H V TX LH U H F R R S H U D U F R Q OR V G H P wD V R � H Q R W U R F D V R � H O MX H J R V H G H V D U U R OOD U wD
H Q IR U P D Q R F R R S H U D W LYD � ( V G H F LU � V H U wD S R V LE OH IR U P D U F X D OTX LH U F R D OLF LwR Q H Q W U H
MX J D G R U H V � ( O LQ W H U w H V S R U D S U R [LP D U OD W H R U w tD D OD U H D OLG D G � G LR OX J D U D O H V W X G LR
G H MX H J R V F R R S H U D W LYR V F R Q H V W U X F W X U D V G H F R D OLF LwR Q � $ X P D Q Q \ 0D V F K OH U � � � � � � �
( Q H V W D D S U R [LP D F LwR Q D X Q D F R R S H U D F LwR Q P wD V U H V W U LQ J LG D R OLP LW D G D � OR V MX J D G R U H V
V R Q G LV W U LE X LG R V IR U P D Q G R X Q D S D U W LF LwR Q G H O F R Q MX Q W R G H OR V P LV P R V � G H Q R P LQ D G D
H V W U X F W X U D G H F R D OLF LwR Q � 3 R V W H U LR U P H Q W H � V H S U R S R Q H Q Q X H YR V S X Q W R V G H YLV W D S D U D
P R G H OD U OD F R Q G X F W D F R R S H U D W LYD H Q W U H OR V MX J D G R U H V � 0H \H U V R Q � � � � � � � ' D G R X Q
MX H J R � 1� Y � � 0H \H U V R Q OH D V R F LD X Q J U D IR G H F R R S H U D F LwR Q *  � 1�( � F X \R F R Q MX Q W R
G H Yw H U W LF H V 1 H V H O IR U P D G R S R U W R G R V OR V MX J D G R U H V \ H O F R Q MX Q W R G H D U LV W D V Q R
R U G H Q D G D V ( YLH Q H G D G R S R U OR V D F X H U G R V E LOD W H U D OH V H Q W U H OR V MX J D G R U H V � ( O J U D IR
LQ G LF D OD V S R V LE LOLG D G H V G H F R P X Q LF D F LwR Q H Q W U H S D U H MD V G H MX J D G R U H V \ OOH YD LP S Ow tF LW R
TX H Q R W R G D V OD V F R D OLF LR Q H V G H MX J D G R U H V V R Q ID F W LE OH V � ( V W H P R G H OR G H J U D IR V H
X W LOL] D H Q S U R E OH P D V G H D V LJ Q D F LwR Q F R V W H V � E H Q H p F LR V � U H G H V G H F R P X Q LF D F LwR Q \ R W U D
Ow tQ H D V G H LQ YH V W LJ D F LwR Q TX H F R Q W LQ wX D Q H Q OD D F W X D OLG D G � Yw H D V H S R U H MH P S OR � &D U U H U D V
� � � � � � � 1 R X ZH OD Q G � % R U P \ 7LMV � � � � � � � 3 D U D LOX V W U D U OR V F R Q F H S W R V D Q W H U LR U P H Q W H
P H Q F LR Q D G R V H Q H V W D V H F F LwR Q YD P R V D S U H V H Q W D U X Q D D S OLF D F LwR Q U H D OL] D G D S R U % LOE D R
\ / wR S H ] � � � � � � G H OD W H R U w tD G H MX H J R V F R R S H U D W LYR V S D U D H YD OX D U OD G LV W U LE X F LwR Q G H O

5 H F W # 9 R OX P H Q � � � � � � �

� �



3 �,� &R U F K R 0D W H P wD W LF D V D S OLF D G D V D � � �

S R G H U G H OR V P LH P E U R V G H OD 8 Q LwR Q ( X U R S H D �

��� ( O SRGHU GH ODV QDFLRQHV HQ OD 8QLwRQ ( XU RSHD�

( O P R G H OR S D U D D V LJ Q D U w tQ G LF H V R F X R W D V G H S R G H U D OR V S D U W LG R V � J U X S R V � Q D F LR Q H V

R D F W R U H V V R F LD OH V TX H G H F LG H Q P H G LD Q W H YR W D F LR Q H V � H V W wD E D V D G R H Q OR V MX H J R V G H

YR W D F LwR Q S R Q G H U D G D � ( V W R V MX H J R V S H U P LW H Q D V LJ Q D U D F D G D X Q R G H OR V MX J D G R U H V X Q

w tQ G LF H G H S R G H U � TX H P LG H V X F D S D F LG D G S D U D S D U W LF LS D U H Q F R D OLF LR Q H V TX H V X S H U H Q

OD P D \R U w tD D G R S W D G D � H V G H F LU � H Q F R D OLF LR Q H V J D Q D G R U D V � 8 Q MX H J R G H YR W D F LwR Q

S R Q G H U D G D V H G H p Q H V R E U H X Q F R Q MX Q W R G H MX J D G R U H V � 1  I� � � � ���� QJ� F D G D X Q R G H
OR V F X D OH V W LH Q H D V LJ Q D G R X Q Q wX P H U R H Q W H U R S R V LW LYR G H YR W R V R S H V R V � TX H V H G H Q R W D Q

S R U Z�� ���ZQ
� / R V YR W R V TX H U H wX Q H F D G D F R D OLF LwR Q 6� H V OD V X P D G H OR V TX H W LH Q H Q V X V

F R P S R Q H Q W H V � Z � 6 �  
3

L�6
ZL� 8 Q D F R D OLF LwR Q V H U wD J D Q D G R U D V L H O Q wX P H U R G H YR W R V

TX H U H wX Q H H V V X S H U LR U D OD F X R W D R P D \R U w tD H [LJ LG D S D U D J D Q D U � ' D G D X Q D F X R W D T�
W D O TX H T ! �  � Z � 1 � � V H G H p Q H OH MX H J R F R Q OD V LJ X LH Q W H IX Q F LwR Q F D U D F W H U w tV W LF D �

Y � 6 �  � � VL Z � 6 � y T�

Y � 6 �  � � HQ RWUR FDVR�

8 Q MX H J R G H YR W D F LwR Q S R Q G H U D G D V H U H S U H V H Q W D � F R Q OR V V LJ X LH Q W H V G D W R V �

Y  >T�Z�� Z�� ���� ZQ
@�

/ D V R OX F LwR Q G H O MX H J R OOD P D G D YD OR U G H 6 K D S OH \ H V �

qL � Y �  
;

6~1 �L�6

� Vb � � �� Q b V� �

Q�
� Y � 6 � b Y � 6QILJ� �  

;

6�: �L�6

� Vb � � �� Qb V� �

Q�
�

G R Q G H : G H Q R W D H O F R Q MX Q W R G H F R D OLF LR Q H V J D Q D G R U D V P LQ LP D OH V � H V G H F LU �

:  I6 v 1 � Y � 6 �  � \ Y � 7 �  � � VL 7 ~ 6 \ 7 � 6J

( V W H YD OR U H V H O V H G H Q R P LQ D w tQ G LF H G H S R G H U G H 6 K D S OH \�6 K X E LF N� \ V H LQ W H U S U H W D
F R P R OD F R Q W U LE X F LwR Q P D U J LQ D O H V S H U D G D S R U X Q MX J D G R U TX H F R Q YLH U W H X Q D F R D OLF LwR Q
S H U G H G R U D H Q J D Q D G R U D � ( Q H O P R G H OR TX H YD P R V D S OD Q W H D U � V X S R Q H P R V TX H H O S R G H U
U H V LG H H Q H O &R Q V H MR G H OD 8 Q LwR Q ( X U R S H D � &D G D Q D F LwR Q P LH P E U R H V X Q MX J D G R U TX H
S X H G H X Q LU V H D R W U R V S D U D IR U P D U F R D OLF LR Q H V \ W LH Q H X Q Q wX P H U R G H YR W R V TX H OH D V LJ Q D
H O 7U D W D G R G H OD 8 Q LwR Q ( X U R S H D � ' D G R TX H H V W wD D E LH U W D OD G LV F X V LwR Q V R E U H F X D O G H E H
V H U OD H [LJ H Q F LD G H P D \R U w tD F X D OLp F D G D S D U D OD R E W H Q F LwR Q G H F R P S U R P LV R V � V H YD Q
D R E W H Q H U w tQ G LF H V G H S R G H U F R D OLF LR Q D O X W LOL] D Q G R U H J OD V G H P D \R U w tD F X D OLp F D G D TX H
H [LMD Q F X R W D V H Q W U H � � \ � � YR W R V V R E U H H O W R W D O G H � � YR W R V � 3 R U W D Q W R � W H Q LH Q G R H Q
F X H Q W D OR V G D W R V G H OD 7D E OD � � H O MX H J R G H YR W D F LwR Q G H O &R Q V H MR G H OD 8 Q LwR Q ( X U R S H D
V H P R G H OD F R Q OR V V LJ X LH Q W H V G D W R V �

Y  >T� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � @�

/ D V P D \R U w tD V F X D OLp F D G D V TX H V H H V W X G LD Q H Q H V W H P R G H OR V R Q IT � 1 � � � x T x � � J�

5 H F W # 9 R OX P H Q � � � � � � �

� �



3 �,� &R U F K R 0D W H P wD W LF D V D S OLF D G D V D � � �

(/ &216(-2 '( /$ 81,w21 (8523($

3REODFLwRQ 9RWRV w,QGLFH 3REOD� ,QGLFH 9RWRV�

$OHPDQLD ���� �� ������ ������

5HLQR 8QLGR ���� �� ������ ������

)UDQFLD ���� �� ������ ������

,WDOLD ���� �� ������ ������

(VSDaQD ���� � ������ ������

+RODQGD ���� � ������ ������

*UHFLD ���� � ������ ������

%wHOJLFD ���� � ������ ������

3RUWXJDO ��� � ������ ������

6XHFLD ��� � ������ ������

$XVWULD ��� � ������ ������

'LQDPDUFD ��� � ������ ������

)LQODQGLD ��� � ������ ������

,UODQGD ��� � ������ ������

/X[HPEXUJR ��� � ������ ������

727$/ ����� �� � �

7$%/$ �

( Q OD 7D E OD � \ � S R G H P R V R E V H U YD U TX H S D w tV H V F R P R 5 H LQ R 8 Q LG R � )U D Q F LD H ,W D OLD
OR V w tQ G LF H V G H S R G H U Q R V H F R U U H V S R Q G H Q F R Q OR V G H S R E OD F LwR Q � ( V S D aQ D H V X Q R G H OR V
S D w tV H V P wD V H TX LOLE U D G R H Q OD U H OD F LwR Q S R E OD F LwR Q � YR W R V � S R G H U � 6 LQ H P E D U J R � H [LV W H Q
P D \R U w tD V F X D OLp F D G D V TX H OH S H U P LW LU w tD Q W H Q H U w tQ G LF H V G H S R G H U V X S H U LR U H V D V X
w tQ G LF H G H YR W D F LwR Q � / R V G H P wD V S D w tV H V � S R U OR J H Q H U D O� W LH Q H Q X Q w tQ G LF H G H S R G H U \ G H
YR W D F LwR Q V X S H U LR U D V X V F R U U H V S R Q G LH Q W H V w tQ G LF H V G H S R E OD F LwR Q �

5 H F W # 9 R OX P H Q � � � � � � �

� �



3 �,� &R U F K R 0D W H P wD W LF D V D S OLF D G D V D � � �

w,1',&(6 '( 32'(5 (1 (/ &216(-2 '( /$ 81,w21 (8523($

T �� �� �� �� �� �� �� ��

$OHPDQLD ����� ����� ���� ����� ����� ����� ����� �����

5HLQR 8QLGR ����� ����� ���� ����� ����� ����� ����� �����

)UDQFLD ����� ����� ���� ����� ����� ����� ����� �����

,WDOLD ����� ����� ���� ����� ����� ����� ����� �����

(VSDaQD ������ ������ ������ ������ ������ ������ ������ ������

+RODQGD ������ ������ ������ ������ ������ ������ ������ �����

*UHFLD ������ ������ ������ ������ ������ ������ ������ �����

%wHOJLFD ������ ������ ������ ������ ������ ������ ������ �����

3RUWXJDO ������ ������ ������ ������ ������ ������ ������ �����

6XHFLD ������ ������ ������ ����� ������ ������ ������ ������

$XVWULD ������ ������ ������ ����� ������ ������ ������ ������

'LQDPDUFD ������ ������ ������ ������ ������ ������ ������ ������

)LQODQGLD ������ ������ ������ ������ ������ ������ ������ ������

,UODQGD ������ ������ ������ ������ ������ ������ ������ ������

/X[HPEXUJR ������ ������ ������ ������ ������ ����� ������ ������

7 $% /$ �

/ R V F wD OF X OR V U H D OL] D G R V H Q OD V 7D E OD � S U H V X S R Q H TX H V H S H U P LW H F X D OTX LH U F R D OLF LwR Q
H Q W U H G LV W LQ W R V S D w tV H V � 6 LQ H P E D U J R � H V U D ] R Q D E OH D G P LW LU TX H H [LV W LU wD Q F R D OLF LR Q H V
ID F W LE OH V \ R W U D V TX H Q R � / D V Q D F LR Q H V V H D J U X S D U wD Q H Q E OR TX H V V LJ X LH Q G R LQ W H U H V H V
S R Ow tW LF R V F R P X Q H V � H F R Q wR P LF R V � H W F � S R U OR W D Q W R H [LV W LU wD X Q P R G H OR G H F R R S H U D F LwR Q
S D U F LD O� 9 H D P R V F wR P R V H P R G H OD IR U P D OP H Q W H X Q P R G H OR G H F R R S H U D F LwR Q S R U J U D IR V �
( O MX H J R U H V W U LQ J LG R S R U H O J U D IR G H F R R S H U D F LwR Q S D U F LD O � 1� Y* � � S D U D X Q MX H J R G H
YR W D F LwR Q S R Q G H U D G D � YLH Q H G D G R S R U

Y* � 6 �  PD[IY � 6L � � 6L � &) � 6 � J�

G R Q G H ) H V H O F R Q MX Q W R G H F R D OLF LR Q H V ID F W LE OH V � )  I6 v 1 � � 6�( � 6 � � H V
X Q V X E J U D IR F R Q H [R G H *J� G D G R X Q J U D IR G H F R R S H U D F LwR Q *  � 1�( � � ( O
F R Q MX Q W R IR U P D G R S R U W R G D V OD V F R D OLF LR Q H V P D [LP D OH V �� G H 6 OR G H Q R W D P R V S R U
&) � 6 � � ( O w tQ G LF H G H O M X H J R U H V W U LQ J LG R S R U H O J U D IR G H F R R S H U D F LwR Q � 1� Y* � � H V H O YD OR U
G H 0H \H U V R Q �� z� 1� Y�*� � G H OD V LW X D F LwR Q G H F R P X Q LF D F LwR Q TX H H V W D P R V D Q D OL] D Q G R

��8QD FRDOLFLwRQ IDFWLEOH 7 HV PD[LPDO GH 6 VL VH YHULpFD TXH 7 � ) \ QR H[LVWH K � ) WDO TXH

7 ~+ v 6�
��(O YDORU GH 0H\HUVRQ GH OD VLWXDFLwRQ GH FRPXQLFDFLwRQ �1�Y�*� HV HO YDORU GH 6KDSOH\ GHO MXHJR

UHVWULQJLGR SRU HO JUDIR�

5 H F W # 9 R OX P H Q � � � � � � �

� �



3 �,� &R U F K R 0D W H P wD W LF D V D S OLF D G D V D � � �

H Q H V W D S D U W H G H OD V H F F LwR Q � ( [LV W H Q W H R U H P D V TX H S R Q H Q G H P D Q Lp H V W R TX H H O YD OR U G H
0H \H U V R Q H V OD wX Q LF D U H J OD G H D V LJ Q D F LwR Q MX V W D �� TX H S X H G H G H p Q LU V H H Q H O F R Q MX Q W R G H
OD V V LW X D F LR Q H V G H F R P X Q LF D F LwR Q D V R F LD G D V D X Q MX H J R � 1� Y � � \ TX H � H Q H O F D V R G H TX H
H O MX H J R � 1� Y � V H D V X S H U D G LW LYR � H V X Q D U H J OD G H D V LJ Q D F LwR Q H V W D E OH ��� ( Q OD 7D E OD
� S R G H P R V R E V H U YD U OR V YD OR U H V G H OR V w tQ G LF H V G H 0H \H U V R Q S D U D T � � \ T � � � / D
8 Q LwR Q ( X U R S H D H [LJ H D O P H Q R V � � R � � YR W R V G H X Q W R W D O G H � � � � ( V W R V YD OR U H V K D Q
V LG R F wD OF X OD G R V �� F R Q H O S U R J U D P D G H F wD OF X OR 0 DWKHPDWLFD U H D OL] D G R S R U : R OIU D P H Q
� � � � � ( Q OD )LJ X U D � S R G H P R V F R Q V W U X LU F R Q J U D IR V X Q P R G H OR G H F R P X Q LF D F LwR Q H Q
OD 8 Q LwR Q ( X U R S H D D V X P LH Q G R OD V S R V LE OH V F R D OLF LR Q H V E LOD W H U D OH V TX H Q R V R Q ID F W LE OH V
� / D Q H \ 0D H OD Q G � � � � � � � ( YLG H Q W H P H Q W H � OD IR U P D F LwR Q G H E OR TX H V S X H G H V H U P X \
YD U LD G D \ D E R U G D U P wX OW LS OH V S R V LE LOLG D G H V � ( Q OD )LJ X U D � V H P X H V W U D X Q H V TX H P D G H
IR U P D F LwR Q G H E OR TX H V V LJ X LH Q G R LQ W H U H V H V S R Ow tW LF R V F R P X Q H V H LQ q X H Q F LD H F R Q wR P LF D �
( V W H H V TX H P D H V X Q R G H OR V P X F K R V S R V LE OH V � OR TX H V H LQ W H Q W D H V IR U P D OL] D U D W U D Yw H V
G H X Q J U D IR OD V U H OD F LR Q H V E LOD W H U D OH V H Q W U H G LV W LQ W R V S D w tV H V G H OD 8 Q LwR Q ( X U R S H D �

ES ITA

PO

IR GR

FR

GB

ALEM

AUS

BEL

HOLAN
LUX

FINLSW

DINA

EC

R

)LJ X U D �

( O V LJ X LH Q W H S D V R F R Q V LV W H H Q G H W H U P LQ D U H O YD OR U G H 0H \H U V R Q ��� S D U D OD V G LIH U H Q �
W H V V LW X D F LR Q H V G H F R P X Q LF D F LwR Q S OD Q W H D G D V H Q H O V LV W H P D G H J U D IR V D Q W H U LR U � ( Q OD

��6HD �1�Y� XQ MXHJR FRRSHUDWLYR \ VHD 6&1 HO FRQMXQWR GH WRGDV ODV VLWXDFLRQHV GH FRPX�

QLFDFLwRQ GHpQLGDV VREUH HO FRQMXQWR 1 � 8QD UHJOD GH DVLJQDFLwRQ SDUD HO MXHJR Y HV XQD IXQFLwRQ

VREUH 6&
1 GHpQLGD� < � 6&1 b� 51 � TXH YHULpFD TXH

3
N � 6

<N�1�Y�*�  Y�6�� /D UH�
JOD GH DVLJQDFLwRQ HV MXVWD VL SDUD FXDOTXLHU �1�Y�*� � 6&1 \ FXDOTXLHU DULVWD �L� M� � (�
<M�1� Y�*�b <M�1�Y�*QIL� MJ�  <L�1� Y�*�b <L�1� Y�*QIL� MJ��

��/D UHJOD GH GHFLVLwRQ HV HVWDEOH VL SDUD FXDOTXLHU �1�Y�*� � 6&1 \ FXDOTXLHU DULVWD �L� M� � (�
<M�1� Y�*� y <M�1� Y�*QIL� MJ� \ <L�1� Y�*� y <L�1�Y�*QIL� MJ�

��/RV SURIHVRUHV )HUQwDQGH]� -LPwHQH] \ /wRSH] GH OD 8QLYHUVLGDG GH 6HYLOOD UHDOL]DQ HQ OD DFWXDOL�
GDG HVWXGLRV GHO SDFNDJH GH &DUWHU ������ TXH LQFRUSRUD PwHWRGRV SDUD FDOFXODU GLYHUVRV FRQFHSWRV
GH VROXFLwRQ� HQWUH HOORV HO YDORU GH 6KDSOH\�

��6H FDOFXOD HO YDORU GH 6KDSOH\ GHO MXHJR UHVWULQJLGR TXH UHVXOWD GH WRPDU FRPR VLVWHPD GH
FRDOLFLRQHV IDFWLEOHV HO TXH VH GHULYD GH FRQVLGHUDU ORV VXEJUDIRV FRQH[RV�

5 H F W # 9 R OX P H Q � � � � � � �

� �



3 �,� &R U F K R 0D W H P wD W LF D V D S OLF D G D V D � � �

7D E OD � � V X S R Q LH Q G R H O P R G H OR G H F R R S H U D F LwR Q D Q W H U LR U � S R G H P R V D S U H F LD U X Q D X �
P H Q W R G H S R G H U TX H H [S H U LP H Q W D $ OH P D Q LD \ )U D Q F LD � ( V W R S X H G H G H E H U V H D TX H
H V W H S R G H U H V P wD V U H D O TX H H O G H U LYD G R G H X Q D V X S X H V W D F R R S H U D F LwR Q W R W D O \ F R P S OH W D
S R U S D U W H G H W R G R V OR V S D w tV H V P LH P E U R V � 7D P E Lw H Q � R E V H U YD P R V TX H ( V S D aQ D S LH U G H
H V D F D U D F W H U w tV W LF D G H S D w tV H TX LOLE U D G R H Q U H OD F LwR Q S R E OD F LwR Q � YR W R V � S R G H U � &R P H Q �
W D U D G H P wD V TX H ,W D OLD \ H O 5 H LQ R 8 Q LG R S LH U G H Q S R G H U F R Q V LG H U D Q G R H V W D V Q X H YD V
U H OD F LR Q H V E LOD W H U D OH V �

w9$/25 '( 0(<(5621 (1 (/ &216(-2 '( /$ 81,w21 (8523($

T �� ��

$OHPDQLD ������ ������

5HLQR 8QLGR ��2��� ������

)UDQFLD ������ ������

,WDOLD ������ ������

(VSDaQD ������ ������

+RODQGD ������� �������

*UHFLD ������� ��������

%wHOJLFD ������� �������

3RUWXJDO ������� �������

6XHFLD ������� ������

$XVWULD ������� �������

'LQDPDUFD ������� �������

)LQODQGLD ������� �������

,UODQGD ������ ������

/X[HPEXUJR ������ ������

7 $% /$ �

� &RQFOXVLRQHV \ FRPHQWDU LRV

( Q OD V V H F F LR Q H V D Q W H U LR U H V � K H P R V LOX V W U D G R D OJ X Q D V G H OD V D S R U W D F LR Q H V F R Q F H S W X D �
OH V � P wD V LP S R U W D Q W H V � F R Q OD V TX H V H LQ LF LD H O H V W X G LR G H OD 7H R U w tD G H -X H J R V � w( V W D
S U R S R U F LR Q D OD V K H U U D P LH Q W D V Q H F H V D U LD V � W D Q W R S D U D P R G H OD U V LW X D F LR Q H V Q R F R R S H �
U D W LYD V F R P R V LW X D F LR Q H V G H F R R S H U D F LwR Q \ F R P X Q LF D F LwR Q � / D 7H R U w tD G H -X H J R V V H
G LYLG H H Q G R V J U D Q G H V U D P D V � OR V MX H J R V Q R F R R S H U D W LYR V \ OR V MX H J R V F R R S H U D W LYR V �
$ P E R V W LS R V G H MX H J R V V R Q P X \ G LIH U H Q W H V � D X Q TX H OD V wX OW LP D V LQ YH V W LJ D F LR Q H V H V W wD Q
H Q F D P LQ D G D V D H V W D E OH F H U S X H Q W H V G H U H OD F LwR Q H Q W U H V R OX F LR Q H V F R R S H U D W LYD V \ Q R F R R �
S H U D W LYD V � H V G H F LU � H Q W U H OD V G R V S D U W H V H Q OD V TX H V H G LYLG H D F W X D OP H Q W H OD 7H R U w tD G H

5 H F W # 9 R OX P H Q � � � � � � �

� �



3 �,� &R U F K R 0D W H P wD W LF D V D S OLF D G D V D � � �

-X H J R V � / D V IR U P D V G H U H S U H V H Q W D F LwR Q S D U D OR V G LV W LQ W R V W LS R V G H MX H J R V V H H [S OLF D Q
G H IR U P D V LP S OH H Q OD V H J X Q G D V H F F LwR Q � / D IR U P D Q R U P D O \ H V W U D W w H J LF D � S D U D MX H J R V
Q R F R R S H U D W LYR V � G Lp H U H Q H Q H O J U D G R G H G H W D OOH G H O TX H V H V LU YH Q S D U D G H V F U LE LU H O F R Q �
q LF W R TX H V H H V W X G LD � 3 D U D U H D OL] D U H V W X G LR V G H D OW R D OF D Q F H � V H K D F H Q H F H V D U LR X W LOL] D U
X Q D G H V F U LS F LwR Q F R P S OH W D G H LQ IR U P D F LwR Q \ G H OR V S R V LE OH V P R YLP LH Q W R V V H F X H Q F LD OH V
G H OD V D F F LR Q H V H Q OD V LW X D F LwR Q E D MR F R Q V LG H U D F LwR Q � / R V H OH P H Q W R V S U LQ F LS D OH V V R Q OR V
MX J D G R U H V � OD V U H J OD V G H O MX H J R \ OD V V R OX F LR Q H V G H O P LV P R � 3 D U D H V W H wX OW LP R F R Q F H S W R �
R E V H U YD P R V TX H H Q OR V MX H J R V Q R F R R S H U D W LYR V V H K D E OD G H H TX LOLE U LR \ H Q OR V MX H J R V
F R R S H U D W LYR V G H V R OX F LwR Q G H O MX H J R � ( O S U LP H U R V H U H p H U H D OD V H V W U D W H J LD V H OH J LG D V S R U
F D G D MX J D G R U S D U D F R Q V H J X LU H O P H MR U S D J R S R V LE OH � P D [LP L] D U V X J D Q D Q F LD � W H Q LH Q G R
H Q F X H Q W D OD V S R V LE LOLG D G H V F R Q OD V TX H F X H Q W D Q OR V G H P wD V MX J D G R U H V � ( O V H J X Q G R �
V H U H p H U H D OD IR U P D G H U H S D U W LU OR F R Q V H J X LG R H Q OD F R R S H U D F LwR Q W R W D O R S D U F LD O G H
OR V MX J D G R U H V � / D S U LP H U D S D U W H G H O W U D E D MR H V W wD G H G LF D G R D O D Q wD OLV LV G H OR V MX H J R V
Q R F R R S H U D W LYR V \ G H O H TX LOLE U LR G H 1 D V K � 6 H G H p Q H H O H TX LOLE U LR G H 1 D V K \ V H P X H V �
W U D Q D OJ X Q R V H MH P S OR V V H Q F LOOR V � 3 R G H P R V R E V H U YD U TX H OD S U R S LH G D G G H H TX LOLE U LR
G H 1 D V K H V wX Q LF D P H Q W H X Q U H TX LV LW R P w tQ LP R S D U D X Q D V R OX F LwR Q U D F LR Q D O G H O MX H J R �
3 R U H OOR � D S D U H F H Q S U R E OH P D V G H X Q LF LG D G � 3 D U D U H F R P H Q G D U X Q D H V W U D W H J LD wX Q LF D �
OD 7H R U w tD G H -X H J R V W LH Q H TX H LP S R Q H U P wD V U H TX LV LW R V G H U D F LR Q D OLG D G D OD V R OX F LwR Q
W H wR U LF D G H O MX H J R � / D R E U D G H LP S R U W D Q W H V P D W H P wD W LF R V � F R P R + D U V D Q \L \ 6 H OW H Q �
S U R S R U F LR Q D Q X Q D W H R U w tD F R K H U H Q W H �� S D U D OD V H OH F F LwR Q G H O H TX LOLE U LR H Q OR V MX H J R V �
/ D V H J X Q G D S D U W H LQ W U R G X F H OR V MX H J R V F R R S H U D W LYR V G H Q S H U V R Q D V \ V H S U R S R Q H Q
D OJ X Q R V P R G H OR V G H F R R S H U D F LwR Q S D U F LD O� ( O P R G H OR F OwD V LF R G H OD W H R U w tD F R R S H U D W LYD
S U H V X S R Q H TX H W R G R V OR V MX J D G R U H V F R R S H U D Q H Q W U H V w t \ Q R K D \ Q LQ J wX Q LP S H G LP H Q W R
S D U D H OOR � 6 LQ H P E D U J R � OD U H D OLG D G LP S R Q H F LH U W R V Ow tP LW H V D OD F R R S H U D F LwR Q W R W D O�
( V W R R F X U U H H Q F X D OTX LH U V LW X D F LwR Q H Q OD TX H OR V MX J D G R U H V Q R V H D Q D p Q H V H Q W U H V w t�
( V W D V V LW X D F LR Q H V G H E H Q P R G H OD U V H � P H G LD Q W H MX H J R V G H Q S H U V R Q D V H Q W U H OD V TX H OD
F R R S H U D F LwR Q V wR OR H V S D U F LD O� ( V W H D Q wD OLV LV � F R P LH Q ] D F R Q OR V W U D E D MR V G H 0H \H U V R Q �
TX H P R G H OD OD V U H OD F LR Q H V H Q W U H OR V MX J D G R U H V P H G LD Q W H J U D IR V G H F R R S H U D F LwR Q � ( Q
OD wX OW LP D V H F F LwR Q V H K D F H X Q E U H YH U H S D V R D OR V MX H J R V G H YR W D F LwR Q S R Q G H U D G D \ V H
H V W X G LD H O w tQ G LF H G H S R G H U H Q H V W R V MX H J R V � H Q W H Q G LG R F R P R OD F R Q W U LE X F LwR Q P D U J LQ D O
H V S H U D G D S R U X Q MX J D G R U TX H F R Q YLH U W H D X Q D F R D OLF LwR Q S H U G H G R U D H Q J D Q D G R U D � ( O
H V W X G LR G H w tQ G LF H V G H S R G H U H Q OD V F LH Q F LD V S R Ow tW LF D V V H S R Q H G H P D Q Lp H V W R H Q Q X �
P H U R V R V W U D E D MR V � + H U Q H \ 1 X U P L � � � � � � � % LOE D R \ / wR S H ] � � � � � � � &D U U H U D V � � � � � � �
&D OYR \ / D V D J D � � � � � � � H W F �� � ( Q H V W H W U D E D MR V H S U H V H Q W D � G H IR U P D LOX V W U D W LYD � OD
LQ W H U S U H W D F LwR Q G H H V W R V MX H J R V G H YR W D F LwR Q S R Q G H U D G D H Q H O F D V R G H O S R G H U G H OD V Q D �
F LR Q H V TX H F R Q V W LW X \H Q OD 8 Q LwR Q ( X U R S H D � ( Q OD D F W X D OLG D G � OD 7H R U w tD G H -X H J R V V H
D S OLF D H Q G LV W LQ W D V wD U H D V G H F R Q R F LP LH Q W R F R P R S X H G H Q V H U OD LQ YH V W LJ D F LwR Q R S H U D W LYD �
F LH Q F LD V S R Ow tW LF D V � P R G H OR V G H F R Q W D P LQ D F LwR Q � P H U F D G R V H F R Q wR P LF R V \ R W U D V P X F K D V �
V LQ R OYLG D U � H Q Q LQ J wX Q P R P H Q W R � TX H H O R E MH W LYR G H H V W D W H R U w tD H V F R Q V W U X LU P R G H OR V
� P D W H P wD W LF R V � TX H U H q H MH Q G H OD IR U P D P wD V D S U R [LP D G D S R V LE OH V LW X D F LR Q H V U H D OH V
G R Q G H OR V LQ G LYLG X R V V H H Q IU H Q W D Q D S U R E OH P D V G H G H F LV LwR Q P X OW LS H U V R Q D OH V � ' H H V W R �

��&XDOTXLHU WHRUwtD QRUPDWLYD GHO FRPSRUWDPLHQWR UDFLRQDO VwROR HVWDUwD WHUPLQDGD FXDQGR FRQ�
WHQJD XQD WHRUwtD TXH VHOHFFLRQH XQ wXQLFR SXQWR GH HTXLOLEULR SDUD FDGD MXHJR �1DVK� ������

5 H F W # 9 R O X P H Q � � � � � � �

� �



3 �,� &R U F K R 0D W H P wD W LF D V D S OLF D G D V D � � �

G H G X F LP R V TX H H V W R V P R G H OR V G H MX H J R V Q R V S U R S R U F LR Q D U wD Q Q R U P D V G H D F W X D F LwR Q
P wD V S U H F LV D V H Q W D Q W R H O P R G H OR U H q H MH F R Q P wD V S H U IH F F LwR Q OD U H D OLG D G �

5HIHU HQFLDV

>� @ *LE E R Q V 5 � � � � � � � � 8 Q 3 U LP H U &X U V R G H 7H R U w tD G H -X H J R V � $ Q W R Q L % R V F K � H G LW R U �

>� @ $ X P D Q Q � 5 � 0D V F K OH U 0� � � � � � � � 7K H % D U J D LQ LQ J V H W IR U F R R S H U D W LYH J D P H V �
3 U LQ F H W R Q 8 Q LYH U V LW \ 3 U H V V � 3 U LQ F H W R Q � 1 H Z -H U V H \�

>� @ % LOE D R � -� / wR S H ] � -� � � � � � � � ( O 3 R G H U G H OD V 1 D F LR Q H V H Q OD 8 Q LwR Q ( X U R S H D �
3 R Ow tW LF D ( [W H U LR U � � � � � �� � �

>� @ &D OYR � ( � / D V J D � -� � � � � � � � 3 U R E D E LOLV W LF *U D S K V D Q G 3 R ZZH U ,Q G LF H V � $ Q $ S �
S OLF D W LR Q W R W K H 6 S D Q LV K 3 D U OLD P H Q W � -R X U Q D O R I 7K H R U H W LF D O 3 R OLW LF V � � � � � �� � � �

>� @ &D U U H U D V � )� � � � � � � � 5 H V W U LF W LR Q R I 6 LP S OH *D P H V � 0D W K H P D W LF D O 6 R F LD O 6 F LH Q F LH V
� � � � � � �� � � �

>� @ &D U W H U � 0� � � � � � � � &R R S H U D W LYH *D P H V � ( F R Q R P LF D Q G )LQ D Q F LD O 0R G H OLQ J ZLW K
0D W K H P D W LF D � ( G �9 D U LD Q � 7H OR V �

>� @ *U H H Q E H U J -�� 7K H 7K H R U \ R I 6 R F LD O 6 LW X D W LR Q V � $ Q $ OW H U Q D W LYH J D P H �W K H R U H W LF
D S S U R D F K � � &D P E U LG J H 8 Q LY� 3 U H V V �� � � � � � � � �

>� @ + H U Q H � . � 1 X U P L� + � � � � � � � � 7K H ' LV W U LE X W LR Q R I D 3 U LR U L 9 R W LQ J 3 R ZH U LQ W K H
( & &R X Q F LO R I 0LQ LV W H U V D Q G W K H ( X U R S H D Q 3 D U OLD P H Q W � 6 F D Q G LQ D YLD Q 3 R OLW LF D O
6 W X G LH V � � � � � � �� � � �

>� @ . X K Q + �: � � � � � � � � ( [W H Q V LYH *D P H V D Q G W K H S U R E OH P R I LQ IR U P D W LR Q � $ Q Q D OV
R I 0D W K H P D W LF V 6 W X G LH V � � � S � � � � �

>� � @ / D Q H � -� 0D H OD Q G � 5 � � � � � � � � 9 R W LQ J 3 R ZH U X Q G H U W K H ( 8 &R Q V W LW X W LR Q � -R X U Q D O
R I 7K H R U H W LF D O 3 R OLW LF V � � � � �

>� � @ 0\H U V R Q 5 � � � � � � � � *U D S K V D Q G &R R S H U D W LR Q LQ *D P H V � 0D W K H P D W LF V R I 2S H �
U D W LR Q V 5 H V H D U F K � � �

>� � @ 2ZH Q *� � � � � � � � $ Q ( OH P W D U \ 3 U R R I R I W K H 0LQ LP D [ 7K H R U H P � 0D Q D J H P H Q W
6 F LH Q F H � � � �

>� � @ 5 D LoD + � � � � � � � � 7K H D U W D Q V 6 F LH Q F H R I Q H J R W D W LR Q � &D P E U LG J H � 0$ � + D U YD U G
8 Q LYH U V LW \ 3 U H V V �

>� � @ 9 R Q 1 H X P D Q Q D Q G 0R U J H Q V W H U Q � � � � � � � 7K H 7K H R U \ R I *D P H V D Q G ( F R Q R P LF
% H K D YLR U � 3 U LQ F H W R Q 8 Q LY� 3 U H V V �

5 H F W # 9 R OX P H Q � � � � � � �

� �


	abs1
	trab1

