
� � � � � � 
 � 
 � 
 � � � � � � � � � 
 � � � � � " � 
 % ' ( * 
 ( � 
 � 
 � " � �

� � 
 . � � � � / 1 � � � � 4 " 
 � � � 6 � 8 � � 4 � " � � "

< = ? @ B B D F G H I J L M N D P Q R S U I V J @ X Z @ Q \ I V ] Q _ N D ` a @ Q _ V c R ` B e f a

F g B B M e R @ P R M Q ] n o g p r V s o R B v < @ P R M Q @ N y @ z M ` @ P M ` { I } ~ s � � � � o M B S R N _ D I } D Q Z @ ` S

H c � � � � ` B P D _ � Q B P R P � P D I < ? � � g = � I } ~ s � � � � � M � D Q f @ � D Q I } D Q Z @ ` S

U � g p s J � � ] < � ] ? P � } D P ` D S �M � � � � z c s � � � � ? � _ @ � D B P I c � Q � @ ` {

\ } D � @ ` P Z D Q P M � = f { B R e B I n Q R � D ` B R P { M � � R B e M Q B R Q I V @ _ R B M Q I � R � I �   ¡ � £ I n J g

a g B B M e R @ P R M Q ] n o g p r V s V @ ¥ s = N @ Q e S s � Q B P R P � P � §� ` = N @ B Z @ � f { B R S I } s ¨ � ¡ � ¨ � @ ` e f R Q � I

� D ` Z @ Q {

ª « ¬ � 
 � 
 � ( * 
 � 
 �

} D Q B R P { ® � e P � @ P R M Q B ° D ` D Z D @ B � ` D _ ° R P f P f D � r
H

N @ B D ` z @ B D _ y r e @ N R B D _ p n ` z � N D Q e D

J e @ P P D ` R Q � ² y r p n J ³ _ R @ � Q M B P R e ´ � µ R Q @ B D ` R D B M � B R Z R N @ ` _ R B e f @ ` � D B R Q P f D � D Q _ D N B P D R Q

¡ s g J ² � ¡ s g J ³ B P D N N @ ` @ P M ` � p f D _ R B e f @ ` � D B _ R B � N @ { D _ _ R P f D ` R Q � z D P ° D D Q y s @ Q _ c s Z M _ D

B P @ P D B � p f D c ¸ s B R � Q @ N Z M Q R P M ` R Q � @ Q R Q Q D ` N R Z R P D ` ° @ B � B D _ P M B D N D e P y s @ Q _ c s Z M _ D

P R Z D ° R Q _ M ° B � p f D Z D @ B � ` D Z D Q P B e M Z � ` R B D _ @ ° @ � D Q � Z z D ` B e @ Q ¹ P f D � ` M z D _

° @ � D Q � Z z D ` ° @ B e f @ Q � D _ z D P ° D D Q D @ e f _ R B e f @ ` � D I B M P f @ P » ¼ ½ ´ � � I £ � µ e Z À F ° @ B

e M � D ` D _ R Q ¨ _ R B e f @ ` � D B �

p f D N D � P s f @ Q _ P R Z D P ` @ e D B M � Á � � ` D � B f M ° e M ` ` D N @ P R M Q B z D P ° D D Q _ D Q B R P { ® � e P � @ P R M Q B � M `

@ ° @ � D Q � Z z D ` M � � � e Z À F @ P ¡ � � S c Ä I c ¸ s N R � f P @ Q _ Z @ � Q D P R e ® � e P � @ P R M Q B � p f D B P M ` D _

D Q D ` � { R B B f M ° Q � M ` ` D � D ` D Q e D @ P P f D z M P P M Z � p f D _ R P f D ` R Q � M z B D ` � D _ R B e N D @ ` N { N M Q � s P R Z D

² Z B ³ e M ` ` D N @ P D _ ² P f D c ¸ B R � Q @ N @ Q _ P f D o V J � @ N � D M � P f D Z @ � Q D P R e ® � e P � @ P R M Q B B f M ° Q

@ ` D z M P f @ z M � P ¡ � Ç e M ` ` D N @ P D _ P M P f D _ D Q B R P { ® � e P � @ P R M Q B ³ � p f D ` R � f P s f @ Q _ B R _ D M �

Á � � ` D � _ R B � N @ { B f M ° ° D e M Q B P ` � e P @ B D ` R D B M � y s @ Q _ c s Z M _ D P R Z D ° R Q _ M ° B � ` M Z @ P R Z D

R Q P D ` � @ N M � � � Z B � g f M ` R Ä M Q P @ N N R Q D _ D N R Q D @ P D B y s Z M _ D ² � N � B B D B ³ @ Q _ c s Z M _ D ² @ B P D ` R B S B ³

P R Z D � M R Q P B �

Ë R � � ` D � Ì y D � P I P M � P M z M P P M Z Ì } D Q B R P { ® � e P � @ P R M Q B @ P ¡ � � S c Ä I » ¼ Í � � e Z À F R Q � M N � Z D

� ² B M N R _ ³ @ Q _ � ² _ M P P D _ ³ I c ¸ s N R � f P I Z @ � Q D P R e ® � e P � @ P R M Q B @ Q _ P f D B P M ` D _ D Q D ` � { I ` R � f P Ì

c ¸ P ` @ e D � M ` P f D B @ Z D � � Z B P R Z D ° R Q _ M ° � p f D f M ` R Ä M Q P @ N P f ` D B f M N _ N R Q D B D N D e P B y s Z M _ D

² � N � B B D B ³ @ Q _ c s Z M _ D ² @ B P D ` R B S B ³ P R Z D ° R Q _ M ° B �



Ï « � � � � � � � � 
 � � " � � � � � 
 � � � ( 
 
 � 
 Ð � � " � � * 
 � �

� M Q B P ` � e P R Q � @ B D ` R D B M � y s @ Q _ c s Z M _ D P R Z D ° R Q _ M ° B @ B B f M ° Q R Q Á � � ` D � D Q @ z N D B � B P M
e @ N e � N @ P D @ � P M � M ° D ` B � D e P ` @ M � P f D _ D Q B R P { ® � e P � @ P R M Q B � M ` y s @ Q _ c s Z M _ D � N @ B Z @ B
B D � @ ` @ P D N { M ` P f D @ � D ` @ � D M � P f D B D � p f R B R B R N N � B P ` @ P D _ R Q Á � � ` D � I ° f D ` D P f D B � D e P ` @ @ ` D

� N M P P D _ � M ` @ B R Q � N D � M N � Z D ² y r p n J R B @ _ � @ N � M N � Z D _ R @ � Q M B P R e ³ � Ë N � e P � @ P R M Q B f @ � R Q �
@ Q M � � M B R P D � ` D Ñ � D Q e { B R � Q @ ` D � M N M R _ @ N N { e M � Q P D ` � ` M � @ � @ P R Q � �

r � ` R Q R P R @ N M z B D ` � @ P R M Q R B P f @ P P f D B � D e P ` @ @ N N f @ � D @ P D Q P s N R S D � ` M Á N D I ° f R e f R Q _ R e @ P D B
P f @ P P f D { M z D { @

Ò ² » ¼ Ó Ô ³ Í Õ F ² » ¼ ³ × Ø Ù Ú Û Ü Ý Þ ß ° f D ` D
�

Õ H ² » ¼ ³
Í Õ U à Õ \ × » H¼ ² � ³

P { � D B e @ N R Q � ´ � µ I ° f D ` D Ò R B @ � P M � M ° D ` @ Q _ Õ U @ Q _ Õ \ @ ` D e M Q B P @ Q P B � Ë � ` P f D ` I P f D
c s Z M _ D B � D e P ` @ ² _ M P P D _ ³ @ ` D N R Z R P D _ P M N M ° D ` � ` D Ñ � D Q e R D B P f @ Q P f D y s Z M _ D B � D e P ` @

² B M N R _ ³ @ Q _ @ ` D B P D D � D ` @ B @ � � Q e P R M Q M � � ` D Ñ � D Q e { �

Ë R � � ` D � Ì J D � @ ` @ P D _ @ � P M � M ° D ` B � D e P ` @ � y s Z M _ D B @ ` D B M N R _ @ Q _ c s Z M _ D B _ M P P D _ N R Q D B �

p M � D P @ z D P P D ` R Z � ` D B B R M Q M � P f D _ R X D ` D Q e D B z D P ° D D Q P f D B � D e P ` @ N B f @ � D B I Á � � ` D   B f M ° B
Õ F @ Q _ � � Õ H @ B _ D P D ` Z R Q D _ z { Á P B P M P f D Q D � @ P R � D ² P ° M N D � P e M N � Z Q B ³ @ Q _ � M B R P R � D ² P ° M

` R � f P e M N � Z Q B ³ � ` D Ñ � D Q e R D B M � P f D Z D @ B � ` D _ B � D e P ` @ B f M ° Q R Q Á � � ` D � � p f D B M N R _ e � ` � D B
M Q P f D ` R � f P s f @ Q _ B R _ D B @ ` D Á P B P M P f D _ @ P @ ² D ¥ e N � _ R Q � P f D P ° M N @ ` � D B P ° @ � D Q � Z z D ` B ³
@ B B � Z R Q � P f D _ D � D Q _ D Q e { M � D Ñ � @ P R M Q � I ° f R N D P f D _ M P P D _ e � ` � D B ² @ N N R _ D Q P R e @ N ³ @ ` D

` D B � N P B � ` D B D Q P D _ R Q ´ � µ B f M ° Q � M ` ` D � D ` D Q e D � p f D Á P e M D ä e R D Q P B @ ` D B f M ° Q R Q P @ z N D � �
J R Q e D P f D Õ \ å B @ ` D ` D � ` D B D Q P R Q � P f D B N M � D B M � P f D @ � P M � M ° D ` B � D e P ` @ I ° D f @ � D _ R ` D e P N {

B f M ° Q P f @ P P f D c s Z M _ D B N M � D B @ ` D Z � e f B P D D � D ` P f @ Q P f D e M ` ` D B � M Q _ R Q � y s Z M _ D M Q D B �
� P R B Ñ � R P D ` D Z @ ` S @ z N D P f @ P P f D � M � Q _ � @ N � D B @ ` D Q M P � @ ` � ` M Z P f D g N e @ P M ` � P M S @ Z @ S

Á Q _ R Q � B I @ N P f M � � f � @ ` @ Z D P D ` B B � e f @ B ° M ` S R Q � � @ B I P M ` M R _ @ N Z @ � Q D P R e Á D N _ B P ` D Q � P f @ Q _
_ D Q B R P { ° D ` D D Q P R ` D N { _ R X D ` D Q P ² M � ` y s Z M _ D � @ ` @ Z D P D ` B e M Z D e N M B D B P P M P f D ` D � D ` D Q e D

� @ N � D B ³ � p f D � M B R P R � D � ` D Ñ � D Q e { B N M � D B ² ® � e P � @ P R M Q B P ` @ � D N N R Q � R Q ° @ ` _ � @ ` @ N N D N P M P f D
Z @ è M ` ` @ _ R � B é ³ @ ` D B P D D � D ` P f @ Q P f D e M ` ` D B � M Q _ R Q � Q D � @ P R � D � ` D Ñ � D Q e { M Q D B �
p f D e f @ ` @ e P D ` R B P R e B M � P f D y s @ Q _ c s Z M _ D B D � @ ` @ P D _ B � D e P ` @ e @ Q z D � � ` P f D ` @ Q @ N { B D _ z {
e @ N e � N @ P R Q � ` @ P R M B z D P ° D D Q P f D B D I B D D Á � � ` D � � c D ` D I P f D c s Z M _ D _ R � R _ D _ z { P f D y s Z M _ D
@ � P M � M ° D ` R B B f M ° Q � M ` @ B R Q � N D � M N � Z D � ê @ N � D B N @ ` � D ` P f @ Q M Q D Z D @ Q B P f @ P c s Z M _ D

� M ° D ` R B _ M Z R Q @ P R Q � ¹ P f R B R B M z B D ` � D _ � M ` N M ° � ` D Ñ � D Q e R D B I � � P M @ � D ° f � Q _ ` D _ S c Ä



Ë R � � ` D   Ì g � P M � M ° D ` Á P e M D ä e R D Q P B � M ` Q D � @ P R � D ² P ° M N D � P e M N � Z Q B ³ @ Q _ � M B R P R � D ² P ° M ` R � f P

e M N � Z Q B ³ � ` D Ñ � D Q e R D B � Ë M ` D @ e f � ` D Ñ � D Q e { B R � Q Ì y D � P � ` R � f P I P M � P M z M P P M Z Ì Õ
F

� ² � � Õ
H

³ � B �

» ¼ � M ` y s Z M _ D I c s Z M _ D @ Q _ @ � D ` @ � D B � D e P ` @ � p f D B M N R _ N R Q D B M Q P f D N D � P s f @ Q _ B R _ D B @ ` D

D ¥ � M Q D Q P R @ N Á P B P M Õ
F

² ° R N N Q M P z D _ R B e � B B D _ � � ` P f D ` ³ I ° f R N D P f D ` R � f P s f @ Q _ B M N R _ N R Q D B @ ` D

Á P B @ e e M ` _ R Q � P M D Ñ � @ P R M Q � ² B D D P D ¥ P ³ � p f D _ M P P D _ N R Q D B @ ` D ` D � D ` D Q e D � @ N � D B � p ` R @ Q � N D B

@ ` D � M N � Z D � I B Ñ � @ ` D B � M N � Z D � �

= @ ` @ Z D P D ` y ë ì í c ë ì í g � D ` @ � D ë ì í y î ï ð c î ï ð g � D ` @ � D î ï ð o D � D ` D Q e D

Õ
U

´ S c Ä µ � � ¡ ¨ £ � � ò s � � � s ¡ � s � � ¨ � �

Õ
\

´ e Z H S c Ä µ � � � � ò � � � ò � � � � � � s � � �   � s � � � �   s � � � ò ¡ � � � � ¡

p @ z N D � Ì Ë R P e M D ä e R D Q P B Õ
U

@ Q _ Õ
\

� p f D B � z B e ` R � P B ` D � D ` P M P f D � ` D Ñ � D Q e { B R � Q � y @ B P

e M N � Z Q B f M ° B P f D ` D B � N P � ` M Z ´ � µ �

² f M ° D � D ` I _ � D P M R Q B P ` � Z D Q P @ N D X D e P B P f D � @ N � D B z D N M ° õ � � S c Ä B f M � N _ z D

_ R B ` D � @ ` _ D _ ³ � g P f R � f D ` � ` D Ñ � D Q e R D B P f D y s Z M _ D � M ° D ` e N D @ ` N { _ M Z R Q @ P D B I � � P M @ z M � P �

V c Ä ° f D ` D P f D ` @ P R M z D � R Q B P M ® � e P � @ P D ` @ � R _ N { _ � D P M @ � D ` { B Z @ N N B R � Q @ N ² z @ e S � ` M � Q _

R B B � z P ` @ e P D _ z D � M ` D ` @ P R M B @ ` D e @ N e � N @ P D _ ³ � p f D ` D R B Q M @ � � @ ` D Q P B f @ � D � @ ` R @ P R M Q M � P f D

` @ P R M @ B P f D ° @ � D Q � Z z D ` R B e f @ Q � D _ � � P P � ` Q B M � P P f @ P f R � f � ` D Ñ � D Q e { _ D Q B R P { ® � e P � @ P R M Q

z � ` B P B @ ` D B P ` M Q � N { e M ` ` D N @ P D _ ° R P f z � ` B P B R Q c ¸ s N R � f P @ Q _ Z @ � Q D P R e ® � e P � @ P R M Q B I D � D Q

M Q � D ` { � @ B P ² ÷ B ³ P R Z D B e @ N D B ² B D D Á � � ` D � @ Q _ ´   µ ³ � J R Q e D P f D B D z � ` B P B @ ` D S Q M ° Q P M

M ` R � R Q @ P D @ � D ° e D Q P R Z D P D ` B R Q B R _ D P f D y @ B P � N M B D _ Ë N � ¥ J � ` � @ e D ² y � Ë J ³ ´ � µ I R P R B N R S D N {

P f @ P P f D f R � f � ` D Ñ � D Q e { _ D Q B R P { ® � e P � @ P R M Q B @ ` D N M e @ P D _ f D ` D @ B ° D N N � p f D N M ° � ` D Ñ � D Q e {

_ D Q B R P { ® � e P � @ P R M Q B @ ` D N M e @ P D _ B M Z D ° f @ P M � P B R _ D P f D y � Ë J ´ � µ � p f R B ° M � N _ @ N B M z D

e M Q B R B P D Q P ° R P f � M N M R _ @ N � N @ B Z @ ` M P @ P R M Q _ � D P M @ N @ ` � D Q D � @ P R � D ` @ _ R @ N D N D e P ` R e Á D N _ û ü

R Q B R _ D P f D y � Ë J @ Q _ @ B Z @ N N � M B R P R � D û ü M � P B R _ D � J M ° f @ P M � ` ` @ P R M B P D N N � B I R B P f @ P N M °

� ` D Ñ � D Q e { ® � e P � @ P R M Q B ² M � P B R _ D y � Ë J ³ @ ` D N @ ` � D R Q c s Z M _ D I ° f R N D f R � f � ` D Ñ � D Q e {

® � e P � @ P R M Q B ² R Q B R _ D y � Ë J ³ @ ` D N @ ` � D R Q y s Z M _ D � p f R B ° M � N _ Z D @ Q P f @ P f R � f � ` D Ñ � D Q e {

® � e P � @ P R M Q B @ ` D R Z � M ` P @ Q P � M ` P f D � N M z @ N e M Q Á Q D Z D Q P � ` M � D ` P R D B M � P f D � N @ B Z @ �

� D Q M ° _ R B e � B B B D � @ ` @ P D _ y s @ Q _ c s Z M _ D ° @ � D Q � Z z D ` B � D e P ` @ I B D D Á � � ` D � � p f D

N D � P s f @ Q _ � N M P B f M ° B P f D � ` D Ñ � D Q e { R Q P D � ` @ P D _ y s Z M _ D � M ° D ` � B � ° @ � D Q � Z z D ` @ Q _ P ° M

� M ° D ` s N @ ° Á P B � p f D ` R � f P s f @ Q _ B R _ D B f M ° B P f D c s Z M _ D � ` D Ñ � D Q e { R Q P D � ` @ P D _ � M ° D ` � B �

° @ � D Q � Z z D ` I Q M ° Á P P D _ � B R Q � @ Q D ¥ � M Q D Q P R @ N � � Q e P R M Q � p ° M � D @ P � ` D B @ ` D D B � D e R @ N N {

R Q P D ` D B P R Q � f D ` D Ì ² R ³ p f D y s @ Q _ c s Z M _ D ° @ � D Q � Z z D ` B � D e P ` @ @ ` D B R Z R N @ ` I z M P f R Q

@ Z � N R P � _ D @ Q _ @ B @ � � Q e P R M Q M � ° @ � D Q � Z z D ` @ Q _ ² R R ³ D R P f D ` B � D e P ` � Z e @ Q z D Á P P D _ � B R Q �



Ë R � � ` D � Ì p f D c s Z M _ D � y s Z M _ D @ � P M � M ° D ` ` @ P R M � ê @ N � D B @ z M � D P f D f M ` R Ä M Q P @ N N R Q D Z D @ Q B
_ M Z R Q @ Q e D M � c s Z M _ D � M ° D ` I � @ N � D B z D N M ° P f D N R Q D _ M Z R Q @ Q e D M � y s Z M _ D � M ° D ` �

P ° M � M ° D ` s N @ ° B M ` @ B R Q � N D D ¥ � M Q D Q P R @ N � � Q e P R M Q � Ë R P B P M � M ° D ` s N @ ° B Ò ý » À þ¼ � R � D
ÿ �

�
�

¡ @ P B Z @ N N ° @ � D Q � Z z D ` B @ Q _ ÿ �
¡ @ P N @ ` � D ° @ � D Q � Z z D ` B ² B D D @ N B M ´ � µ ³ I ° f D ` D @ B

Á P B P M D ¥ � M Q D Q P R @ N � � Q e P R M Q B Ò ý Ø À � Ü Ý � R � D �
�

�
�

� � e Z ² Á P P R Q � P M P f D D Q P R ` D
° @ � D Q � Z z D ` ` @ Q � D ³ � � D @ � @ R Q D Z � f @ B R B D P f @ P P f D B D Q � Z z D ` B @ ` D � @ N R _ � M ` z M P f y s @ Q _
c s Z M _ D � p f D B Z @ N N ° @ � D Q � Z z D ` � M ° D ` s N @ ° Á P R B Ñ � R P D e N M B D P M P f D ~ M N Z M � M ` M � � @ N � D M �
¨ �   I ° f R N D P f D N @ ` � D ° @ � D Q � Z z D ` D ¥ � M Q D Q P R B e M Z � N D P D N { M � P B R _ D P f R B ` @ Q � D � p f D � @ e P

P f @ P @ Q D ¥ � M Q D Q P R @ N e @ Q Á P @ N N ° @ � D Q � Z z D ` B e M � N _ Z D @ Q P f @ P P f D ° @ � D Q � Z z D ` B M z B D ` � D _
@ ` D D Q P D ` R Q � P f D _ R B B R � @ P R M Q ` @ Q � D ´ £ µ � � P R B R Q P D ` D B P R Q � P M Q M P D P f @ P P f D � M � Q _ D ¥ � M Q D Q P B
@ � � N { P M z M P f y s @ Q _ c s Z M _ D _ @ P @ I B � � � D B P R Q � P f @ P @ � @ ` P R @ N ` D M ` � @ Q R B @ P R M Q ` @ P f D ` P f @ Q
@ e M Z � N D P D B � � � ` D B B R M Q M � P f D ® � e P � @ P R M Q B P @ S D B � N @ e D �

Ë R � � ` D � Ì y D � P Ì � @ � D Q � Z z D ` B � D e P ` � Z M � y s Z M _ D _ D Q B R P { ® � e P � @ P R M Q B ¹ � M ° D ` s N @ ° Á P B
P M P f D   B Z @ N N D B P @ Q _ � N @ ` � D B P ° @ � D Q � Z z D ` B R B @ N B M B f M ° Q I ` R � f P Ì c s Z M _ D ° @ � D Q � Z z D `
B � D e P ` � Z ° R P f D ¥ � M Q D Q P R @ N Á P �

� � � � � � � * � "
´ � µ J @ X Z @ Q V D P @ N � I o D � � J e R � � Q B P ` � Z � 6 Ï ² � � � � ³ � � ¡ ò
´ � µ � @ P P D ` B M Q o y D P @ N � I = f { B � Ë N � R _ B Ï 	 ² ò ³ ² � ò ¨ � ³ � ¨ � ¡
´   µ ? @ B B D < = D P @ N � I P M z D � � z N R B f D _ Ì å � M ` ` D N @ P R M Q B z D P ° D D Q Z @ � Q D P R e @ Q _ _ D Q B R P {

® � e P � @ P R M Q B R Q _ R P f D ` R Q � � D Q _ D N B P D R Q ¡ s g J � N @ B Z @ B å
´ � µ c R ` B e f V D P @ N � I = N @ B Z @ = f { B � � M Q P ` M N � Ë � B R M Q � Ï ² � � � � ³ g �   �
´ � µ c M Q M ` 
D � D P @ N � I � � P f ] = J ] � g Ï Ï � ² � ò ò ¨ ³ £ � ¡
´ £ µ < D � Z @ Q Q � � M Q I � � � � � � � �  ! � # % ' ) ¬ I = D ` � @ Z M Q = ` D B B ² � ò £   ³ �   ¡


