
DEPARTAMENT DE BIOLOGIA CEL·LULAR I ANATOMIA PATOLÒGICA 

FACULTAT DE MEDICINA, UNIVERSITAT DE BARCELONA 

IMPLICACIÓN  DE LOS FACTORES  NEUROTRÓFICOS 

EN  LA  FISIOPATOLOGÍA Y  PROTECCIÓN  DE  LA 

ENFERMEDAD  DE  HUNTINGTON 

Tesis presentada por José Ramón Pineda Martí 

para optar al título de Doctor en Biología 





�

����������������	�
���������
��	������
�����������	�� � 	��	
����	
���
�

�
�
���

�������	������
�����������	������������
	
��	
�	��������	���	�	����

��� ���� ����
�������� ���
	������
��� ��� ���� � ���
������	� ���!�	�	����

������
� ��
�

���	����"��	������� ��� ������������ ������������ ��� ���

#�� �
���������!�
���	��$�

� 
$��	
���
�

�
�
������� � � � � 
$��	������
�����������	���

�	���%�����"��������
���

!�
���	����&������

������'(()�





AGRADECIMIENTOS

 En primer lugar quisiera agradecer encarecidamente al Dr. Jordi Alberch y al Dr. Josep M. 

Canals la oportunidad de haberme permitido realizar la presente tesis en su laboratorio. En esta 

etapa de mi formación, su experiencia, así como su perseverancia hasta la extenuación buscando 

permanentemente como mejorar día a día y el saber conducir con buen criterio las hipótesis más 

complicadas, sin duda alguna han sido las mejores lecciones que he podido aprender. Buena prueba 

de ello queda reflejada en las siguientes páginas que componen este trabajo. Sinceramente, haberlo 

podido concluir a buen término, y con un nivel tan alto, se lo debo agradecer a ellos. 

 Sin duda alguna, también quisiera dar las gracias a todos los compañeros con los cuales he 

compartido mi estancia en el laboratorio, a los Doctores Miquel Bosch, Sussana Pezzi y Núria 

Gavaldà, por los buenos momentos que hemos compartido juntos desde que llegué... 

definitivamente, cuando os fuisteis se acabaron las salidas!! (gracias por haberme enseñado a 

esquiar!!), a Frank por todo lo que he aprendido con su convivencia, las salidas de fiesta 

Barcelonina y las tertulias después de cenar (cuídate Larry!!). Al Dr. Juanma Duran por sus charlas 

tan amenas, divertidas e interesantes, en especial las de informática, siempre dispuesto a enseñarme 

y ayudarme  (gracias por haberme “empujado” hacia la luz del final del túnel... con Línux has sido 

como un padre).  

 Agradecer, como no, toda la ayuda de la técnica Maite Muñoz, la auténtica jefa del 

laboratorio, siempre pendiente de que todo funcionase, solucionando todos los destrozos y 

contratiempos ocasionados por todos los “Gremlins” que habitamos en lab. Mucha suerte y 

ánimos!! te echaré de menos!! (cuida de la ratita eh...?! ah! y ahora ya podrás tirar todas las piezas 

de las antiguallas de ordenadores que hay desparramadas). Darle las gracias a Ana López, por 

habernos cuidado a todos (incluidos los “peques...”) como una madre.  A la Paola, Albert, Solene 



por su compañía y simpatía (ya echareis de menos el “japo”... je je je y las “cucas”... jua jua jua 

^_^), pero para simpatía la de las “Stem Girls”. Yo sí que echaré en falta escuchar las carcajadas de 

la Raquel por el laboratorio..., no cambies “Rus”, eres un tesoro!! y a “las nenitas de abajo” Empar, 

Núria... desearos mucha suerte en vuestras empresas. 

  A los dos “cerebritos” Noe y Dani, deciros que ha sido un placer trabajar con vosotros, 

gracias por todo lo que me habéis enseñado!!; a ti “Morenita” desearte mucha suerte en tus futuros 

proyectos, y a ti Dani, ejem, te he enseñado al igual que Juanma me enseñó a mí. Ahora que has 

cruzado la puerta, te darás cuenta que informática y ciencia son hermanas gemelas. En ambos 

campos consiste en llegar a una meta (lógica) por un camino que existe pero no se conoce (no 

tenemos esa preparación, ni somos informáticos por un lado, ni tampoco Dioses por el otro). Éste se 

forja a base de aprendizaje, intuición y experiencia (y las tres mejoran conjuntamente a lo largo del 

tiempo). Haz un buen uso de todo lo que te he enseñado (a ver si me sorprendes la próxima vez que 

nos veamos!!). 

 Quisiera darle las gracias al respetable Torres-Peraza (je je...!!) por haberme ayudado 

siempre de manera incondicional y haber reído tanto en los buenos momentos y haberlo tenido al 

lado en los momentos malos, te deseo todo lo mejor y espero que te vaya muy bien por tu tierra 

natal!!. También quisiera agradecer al JuanMa García (para mí la otra “alegría” del laboratorio) su 

ayuda y compañía. Nunca pensé que se podía llegar al laboratorio por la mañana con una sonrisa y 

que durase hasta la noche. La simpatía y el carácter con que afrontas las cosas es envidiable (de 

mayor quiero ser como tú... ;P). Muchas gracias por haberme dado ánimos y haberme sabido 

tranquilizar en los momentos más tensos. 

 Tampoco querría olvidarme de todos los “Gustavos” que faltan; Inés, Cecilia, Yován... 

muchísima suerte en vuestros respectivos proyectos. Sin lugar a duda con vuestra simpatía y 



desparpajo se han estrechado mucho los lazos entre los dos grupos del laboratorio. Gracias por 

todos los buenos momentos. 

  A Xavier Xifró y Sílvia Ginés quisiera agradecerle encarecidamente toda la ayuda y los 

consejos que me han dado, tanto en el día a día del laboratorio como en las “negociaciones” de mi 

futura estancia afuera, siempre dispuesto a ayudarme y aconsejarme (moltes gràcies nois!!!!). 

Luego, a la veterana del grupo Esther Pérez-Navarro también quisiera expresarle mi mas profundo 

respeto y admiración por su juicio y capacidad crítica y reflexiva (a veces parecía que el “referee” 

de los artículos lo teníamos dentro del mismo laboratorio), siempre dispuesta ha tratar de mejorar 

nuestra formación con consejos, ideas, explicaciones...  y también por habernos amenizado los ratos  

de las comidas contándonos “batallitas” de cuando realizó su Tesis a las cuales atendíamos con 

mucha intriga y curiosidad. Por último, también quiero agradecer encarecidamente al Dr. Egea toda 

la atención y toda la confianza que me ha dado a lo largo de todos estos años.

 Así, aunque ahora sea el momento de defender los frutos de todo un largo trabajo, esta etapa 

que inicié  aquí en el laboratorio del Dr. Jordi Alberch tampoco hubiera sido posible de no ser por 

mi antigua estancia en el laboratorio del Dr. Carlos López-García, lugar de donde vine y tuve mis  

inicios en el mundo de la ciencia aprendiendo de primera mano de su experiencia, la meticulosidad 

y exquisitez necesarias para las técnicas de histología básica (el fruto de las cuales lo veo cada vez 

que observo algunas de las ilustraciones de la presente tesis). A él y todos los antiguos compañeros 

de laboratorio; Kiko, Gregori, Emilio, Carmen, Chonchi, Xavi, Joan, Sabina, Jorge... quiero 

agradecerles la bonita y provechosa experiencia que tuve para encajar en este “mundillo” donde 

realmente me encuentro a gusto. 

 Obviamente, por supuesto, también tengo que agradecer a toda mi familia todo el esfuerzo 

que han realizado para que pueda haber llegado hasta aquí. En definitiva, me gustaría que esta Tesis 



fuese una justificación o recompensa para toda la gente que ha creído en mí, y en especial, para el 

Doctor Antonio Pérez Aytes. 

Ah...!, por último no quisiera olvidarme de todos los “pequeñitos” que han dado su vida para que 

este trabajo se convirtiese en una realidad. Aunque a menudo sean olvidados, y sólo sean 

considerados como “material”, no dejan de ser vidas sacrificadas por una causa, y como tal, al 

menos manifestarles desde aquí mi más profundo respeto.  

   



�

�

�



�

�

�

�

�

�

�

�

�

�

�



Índice

   
- xi - 

Página

I.- INTRODUCCIÓN…………………………………………………………………………........ 1 

1.- ENFERMEDAD DE HUNTINGTON……………………………………………......... 3 

1.1.- ANATOMÍA DE LOS GANGLIOS BASALES……………………………….... 4 

1.1.1.- EL NÚCLEO ESTRIADO……………………………………………….… 7 

1.1.2.- LA SUSTANCIA NEGRA……………………………………………….… 9 

1.2.- ALTERACIONES CONDUCTUALES Y COGNITIVAS EN LA 

ENFERMEDAD DE HUNTINGTON…………………………………………… 11 

1.2.1.- NEUROPATOLOGIA……………………………………………………... 13 

1.3.- LA PROTEINA HUNTINGTINA……………………………………………….. 15

1.3.1- MODELOS ANIMALES PARA LA ENFERMEDAD DE HUNTINGTON…. 23 

1.3.1.1- MODELOS DE ANIMALES TRANSGÉNICOS PARA EL

EXÓN I DE LA HUNTINGTINA……………………………….. 24 

   1.3.1.1.1.- MODELOS R6/1.............................................................. 26 

   1.3.1.1.2.- MODELOS R6/2.............................................................. 27 

1.3.1.2- MODELOS TRANSGÉNICOS CONDICIONALES PARA LA 

HUNTINGTINA MUTADA…………………………………. 29 

1.3.1.3- MODELOS “YAC” PARA LA ENFERMEDAD DE 

HUNTINGTON…………………………………………………... 30 

  1.3.1.4- MODELOS “KNOCK-IN”S PARA LA HUNTINGTINA………..31

1.4.- MECANISMOS MOLECULARES DE LA MUERTE NEURONAL EN LA 

ENFERMEDAD DE HUNTINGTON…………………………………………… 31 



� � � � � �

� � 	 	 �


 � � 
 � �

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �        � � � ! !

� � � � " � � � � � � � � � � � � � � � � � � � # � � � $ � � � � � � � � � � � % � � � # � �
� � � & ' ( � � � �                     � � ! )

� � � � ! � � � � � � � � � � � � � � � � � # * � � � � & � # � & � * � � � #       � ! +

� � � � ! � � � � � � # � & � � � � � � ' � � � & � � � � � � # * � � � � & � #
� � $ & � � & � * � � � #                ! ,

- . / . 0 . - . - . 1 2 3 4 � 5 6 7 8 9 : 5 8 : 5 
 ; 
 : � 6 7 � : 8 < 
 7 = 7 > ? @ A B   � � � ! ,

- . / . 0 . - . C . 1 2 3 4 � 5 6 7 8 � : D 8 7 6 8 7 4 
 5 7 9 : 8 
 < � 9 7 9 : 3 5 : 8 : E 8 7

> F G ? A B               � �  � H

- . / . 0 . - . 0 . 1 I � � : D 8 7 6 8 7 4 
 � � 1 0 > ? J 1 0 B K K K K K K K K K . . � �

- . / . 0 . - . / . 1 2 3 4 � 5 6 7 8 � : D 8 7 6 8 L 4 
 5 7 5 
 3 
 � 8 > M ? J A B K K K K K � "

- . / . 0 . - . N . 1 2 3 4 � 5 6 7 8 � : D 8 7 6 8 L 4 
 5 7 9 : 8 
 < � 9 7 9 : 3 �

3 O � : � 5 : 3 D 3 � 8 � 3 
 � 3 > @ G ? A B K K K K K K K K . . � �

� � � � ! � " � � � & � � � � � � � � � � � � � � � � F G ? A K K K K K K K K K . . . � P

� � � � ! � " � � � � % � � * Q � � � R � � � � � # � & � � � � �     � � � � P

� � � � ! � " � " � � % � � * Q � � # $ # � � � � � � � � ' & �     � � � � +

� � � � ! � " � ! � � % � � * Q � � S $ � � � � ' � � � �        � � T

� � � � ! � ! � � � & � � � � � � � � � � � � � � � @ G ? A � � � � #

' � � ' � � � # % � # � � � #              � � � ,

" � � � � & � � � � � � � � � � * � & � � � � � � � S $ � � � � ' � � �            � � � ) H

" � � � � � & � � � � * � & � � � � � � ' � � �                    � ) H



� � � � � �

� � 	 	 	 �


 � � 
 � �

� � � � � � � � � � � � � � � � � � � � � 
 � � 
 � � � � � � � � � � 
 � � � �  
 ! � � "  
 � � � � # 
 � $ $ $ $ $ $ $ $ � % &

� � � � � � � ' � # � " 
 � �  
 � � � � � � � # � � # � � �  � � # � � � � � � � � � �  � � � ( 
 � � ) � * + + + + + + % ,

� � � � - � � � � � � � � � � � � � � � � # � . 
 � � � � � � � � # � � �  
 ! � � � � � / � � � 
 � � � 
 � � $ $ $ $ $ $ $ % ,

� � � � 0 � � 1 � / 
 2 
 � � # � � � � � # � � � � � � � $ $ $ $ $ $ $ $ $ $ $ $ $ $ $ $ $ $ $ $ $ $ � % 3

� � � � 4 � � 5 � # � �  � � 
 � / 
 2 
 � � # � � � � � � � � � �  � � 
 � � � � � � � / 
 � � � � � � $ $ $ $ $ $ $ $ $ � % 3

� � � � 6 � � 5 � # � �  � � 
 � / 
 2 
 � � # � � � � � � � � # � � � � � � � � � 
 � � � � � $ $ $ $ $ $ $ $ $ $ $ $ % 7

, 8 , 9 : ; < = > ? = @ ; A B A = < 8 + + + + + + + + + + + + + + + + + + + + + + + 8 % %

, 8 , 8 & 8 9 : ; < = > ? = C ; D ; B < E > < E : ; @ @ ? F D + + + + + + + + + + + + + + 8 % %

, 8 , 8 , 8 9 : ; < = > ? = C ; G B G : ? : B @ ? F D @ ; A B A = < + + + + + + + + + + + + 8 8 % H

? ? 8 9 E I J ; : ? K E G + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + L %

? ? ? 8 9 < ; G B A : = C E G + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + 8 8 L H

> M N O P M Q M R S R T U V W I M R N X 9 � P M N � P � X P � M U Q M U � � N � � R � Q U M M P � � 	 R Q P 
 Q � P U X 
 P Q R X �

 P � P M N Q � U � O U Q U M � � 
 � � X � Q N U X R 
 
 U � N R Q P � � N Q � P X 
 P � � R 	 N X P M � N �

X P � M U X R 	 � P � P X P M R Q N U X N X � � X Q N X � Q U X � 
 � N 
 P R 
 P 8 � + + + + + 8 8 8 8 8 + + + + + 8 8 � &

G P � � X � U Q M R S R T U V W I C D � O U � � 	 R Q P 
 � U � R O N X P M � N � � P � N � N Q 
 N X R Q M R X 
 � P X N �

O U � 
 P O U � P 	 U � � � X Q N X � Q U X � 
 � N 
 P R 
 P 8 � + + + + + + + + + 8 8 + + + + + + � �



Índice   

   
- xiv - 

Página

Tercer trabajo:  “Cystamine and cysteamine increase brain levels of BDNF in 
Huntington’s disease through HSJ1b and transglutaminase” …. …………...…101

Cuarto trabajo: “Neuroprotection by GDNF-secreting stem cells in a 
Huntington’s disease model:  non-invasive optical neuroimage 
tracking of brain implanted cells” ……………………………...……………119

Quinto trabajo: “Induction of GABAergic phenotype in a neural stem cell line 
for transplantation in an excitotoxic model of Huntington’s 
disease.”………………………………………………………... ……………133

IV.- DISCUSIÓN………………………………………………...……………………………....153

V.- CONCLUSIONES …………………..……………………….…...………………………....179

VI.- BIBLIOGRAFIA ...…………………………………………………………………..…......183



� � � � � � � � 	 � � 


� � 
 �

� � � � � � � � � � � 
 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

� � � �  ! " # $ % & ' % & ' # & ( # ) * ) # + , - . / 0 1 2 3 4 / 5 6 1 7 6 1 7 / 8 4 / . 1 ,

9 : ; < ' & ' $ & = # = # ( + > ) # ( ? @ * ) $ & % , ; A . 5 1 6 / 4 0 B . 5 1 6 0 C D A A 7 1 7 5 1 E / E ,

F G H ; I % * # ( J K % # L K + " K > % & $ % & ' M # ) N * ) $ & % , ; A . 5 1 6 4 C B 6 1 5 6 8 O / . 1 0 C 6 / P A 0 1 0 C D . C 6 C Q 6 1 ,

R 9 S T # $ & = # ( ! < + K ( # ( ! U > * ( # ( , V 6 / 7 D C 5 C 0 C 4 B . D C 8 5 / 0 1 E R / 5 1 E / 4 A 9 0 C 4 / 4 A S B A 4 / 4 A W B C
. 1 0 / O / . A 7 A 6 A C D A X / 4 1 Y . / 0 1 Z D B 5 A X / 4 A ,

R H V ; T # [ # * % \ " K > % & $ % & ' M # ) N * ) $ & % , ; A . 5 1 6 4 C B 6 1 5 6 8 O / . 1 . / D / A 6 ,

G 9 ] ^ ^ 3 2 _ J & ' * ` # ( K ! * ( + ) \ ) [ # ) < a b ! % K ? > [ * $ K + ' M & = ' M & ' % & $ K # ( c # $ M ` & [ K ) > [ * % c K # ? M $  d
e J * f ; 1 E O 1 7 6 1 5 C g 4 A 6 C Z B D A 0 A 7 1 6 9 h ^ . g . D / . 1 i 0 1 7 A X / 4 A . 1 4 7 C E 1 X 1 D C . B D A 6 0 C

2 _ j G A ,

k l k 4 O C 6 X C 0 A 0 0 C l B 4 5 / 4 Z 5 1 4 ,

S 9 F 9 U * ` ` * ! < ` # ( & I > $ \ % # ) < ) # + f - . / 0 1 m n o p q r s t u v w x q y s z

{ | } ~ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �   � � � � � ¡ � ¡ ¢ � � �
� � ¡ � ¡ � � £ ¡ � � ¡ ¤

¥ � ¦ � � � � � � � � � � � § � � � � ¨ � � � � � � � ¦ � � � � ¢ � � � ¡ � � � � © � � � � �   � � � � ¤

� � � � � � � � � � � � � � � § � � § � � � � � � � � � � ¤ ¥ � � � � � � � � � � � � � ¡ � £ � � ¡ � � � � � � � � � � � � � � � � � � � � �
¡ � � � � � � ¢ � � � � � � � � £ � � � � ¤

� � � 	 
 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ¦ � � � � � � � � 
 
 � � � � � � � � � � � � � � � � � � ¡ � � � � � � � £ � � � � ¤

� � � � � ¨ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ¦ � � � � � � � � � � � � � � � � � � � � � � � � �
¡ � � � � � � � � � � 
 
 � � � � � � � � � � � � � � � � � � ¡ � � � � � � � £ � � � � ¤

� ¥ � � � § � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � © � � � � � � � � © � � � ¡ � � � ¡ � � � © � ¡ � � � ¤

� � � � � � � � � � � � � � � § � � � � � � � � � � ¤ � � � � � � 	 � � � � ¡ 	 � 	 � © � � � � � � � ¤

� � ¦ � � � � � � � � � ¨ � � � � � � ¤ ¦ � � � � ¢ � � � � � � � � � � � � � � � � � ¤



Abreviaturas   

   
- xvi - 

NGF Nerve Growth Factor. Factor de crecimiento nervioso. 

NT-3 Neurotrophine-3. Neurotrofina-3. 

PCR Polimerase Chain Reaction.  Reacción en cadena de la polimerasa. 

RA Retinoic acid. Ácido retinoico. 

SN Sustancia negra 

TH Tirosina hidroxilasa 

YAC Yeast Artificial Chromosome. Cromosoma artificial de levadura 



� � � � � � � � � � 	 �




� � 
 � �



� � �



� � � � � � � � � 	 
 �

� � �


 � � 
 � � � � � � � � 
 � �

� � � � � � � � � � �  � � � ! " � # $ � % # & �

' ( ) * + , ( - , ! . / 0 1 / 2 0 * / 0 ( 3 4 1 5 / 6 * / * 6 1 - ( 6 * 3 * , / 7 , + 3 , - ( - - , ! . / 0 1 / 2 0 * / 8 ( 3 , / . - *

( 4 + , 9 1 ( - ( 6 * 3 * � ! : ; , < . / ( , / 7 , + 3 , - ( - = , + , - 1 0 ( + 1 ( 6 ( + ( 6 0 , + 1 > ( - ( ? + 1 / 6 1 ? ( @ 3 , / 0 , ? * + . / 2 + ( 9 ,

0 + ( < 0 * + / * 3 * 0 * + � � / ( @ 2 . / ( < + , 2 1 * / , < ; ( @ * < , / 7 , + 3 * < A . , @ ( ? ( - , 6 B ( / < , @ , < - , 6 B ( A . , 0 , / B ( / C , @

4 ( 1 @ , - , D ( / E 1 0 * F G , / + , 7 , + , / 6 1 ( ( @ * < 3 * 9 1 3 1 , / 0 * < ( @ 0 , + ( - * < A . , 1 3 ? , - B ( / A . , < , , < 0 . 9 1 , < , /

A . 1 , 0 * < � � , = , 6 = * ; @ ( ? ( @ ( 4 + ( C ) * + , ( F 9 1 , / , - , @ @ ( 0 B / C 6 = * + H ( F I 5 < 0 ( ( < . 9 , > - , @ 2 + 1 , 2 * C J K L M N O P Q

R S T U V W X R X Y Z S [ T S W \ S ] ] V Y ^ V _ V ` S ^ \ S V R T X [ S ^ a S b c ] d ^ S T ^ _ T e W T [ S [ f d T S _ T ` U S U S ^ U X S g X W \ e T ]

` X W X S W d h T e T ] b i S T ^ _ T e W T [ S [ [ T j d ^ U V ^ Y U X ^ ] T k X [ e Z S [ T _ V ^ V e ` X W X d ^ S [ V ] _ d ^ ` V l ^ W X U X e S ` X ^

[ T ` R V m T ` X Y ^ V U V m X Q U e S ] U X e ^ X ] k ] V ` X R l Y V ` X ] ` X ^ d ^ S T m X R d ` V l ^ [ T d ^ X ] n o S n p S q X ] [ T ] [ T ] d

W S ^ V _ T ] U S ` V l ^ g S ] U S T R W X W T ^ U X [ T R S W d T e U T b r d ] ] Z ^ U X W S ] ] d T R T ^ S k S e T ` T e ^ X e W S R W T ^ U T T ^ U e T R X ]

s o Q p o S q X ] [ T T [ S [ t S d ^ f d T d ^ S k T f d T q S k e X k X e ` V l ^ [ T k S ` V T ^ U T ] u n o v w k e T ] T ^ U S ^ R X ] k e V W T e X ]

] Z ^ U X W S ] S ^ U T ] [ T R X ] x o S q X ] b c ] U S m S e V S ` V l ^ [ T R S T ^ _ T e W T [ S [ ] T [ T ^ X W V ^ S y _ X e W S h d m T ^ V R P Q ] T

` S e S ` U T e V a S k X e R S T [ S [ [ T S k S e V ` V l ^ t Q k X e R S e S k V [ T a Q y m X e S ` V [ S [ P [ T R S [ T Y T ^ T e S ` V l ^ u � Q T e ] t � b � b

Q ` X R b t n � � s � � X ^ a S R T a � 	 R T Y e T t 
 b Q 	 _ V _ V t 	 b � b t x o o � � � Q T e ] t � b j b Q ` X R b t n � 
 
 � 
 S k S k T U e X k X d R X ] t

r b Q � S ] g t � b � b t x o o p w b c ^ U X [ X ] R X ] ` S ] X ] R S T ^ _ T e W T [ S [ ^ X U V T ^ T ` d e S ^ V U e S U S W V T ^ U X k X ] V \ R T g S ] U S

T R W X W T ^ U X b


 S e S k X [ T e T ^ U T ^ [ T e ` l W X X ` d e e T R S [ V ] _ d ^ ` V l ^ W X U X e S T ] k e T ` V ] X ` X ^ X ` T e f d T a X ^ S ] [ T R

` T e T \ e X V ^ U T e S ` U � S ^ T ^ R S T h T ` d ` V l ^ [ T R X ] W X m V W V T ^ U X ] b

� � � � � � � � � � � � � � � � � � �  �  � ! � � � � � � " � � # $ % & � � � � � � � � � ' � � � � � � ( � � � ! � � ( � & � � & � " � � � & � � � � �  � � � � � � � � ) ' � �  � � � & � �
' � � � � � � � � � � � � � � � � � � � � � * � � � � � & � � � ( � � � & � +



� � � � � � � � � 	 
 �

� � �


 � 
 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

� � � � �  ! " # $ % � & ' % ( ) ! ( * + ! � � � ) � ! , ( , ( " ' , � ( � � - . - % # � � ' , � / ( , � 0 � " � � � * ) � � � 1 � ' ) ' & ' ! " (

& ( % ( ( & ' � 0 (  � * ( # � " ' % ( � 2 ' " � % # ( % � ( * ( 1 � ( % , � 0 � " � � / ( " * ' + ! � & ! 3 � � ' 1 ( 1 * � & � " # � % � ( * ( � % # � ! ) # ! � (

& $ % ) ' & � * � 4 ( , � # ' , ' � * ! " � 5 � � % ' � 6 ( � ( � ' , � � � 7 � * � ) ( � * ( ' �  ( " � 8 ( ) � 9 " , � " # � ' , � * ) � � � 1 � ' .

� ' , � / ( & ' % , � ) � � + ! � % � , � 5 � , � � " ) ( � ( % . " : ) * � ' % . 3 5 / ( % , � � � ' 3 � ) ) � 9 " , � " � ! � ' " ( % + ! � % �

� " # � � ) ' " � ) # ( " � 2 � " # � $ " , ' " ' % � " * ( % � % # � ! ) # ! � ( % + ! � " ' % � " # � � � % ( " . � * � � � " ) � � ( * ) ' " 4 ! " # ' , � " : ) * � ' % 3

) � � ) ! � # ' % + ! � � ( � # � ) � � ( " � " * ( � �  ! * ( ) � 9 " , � * ' % & ' 5 � & � � " # ' % % ' " * ' % ; < = ; > ? @ A B < A < > C A �

� ' % � � � " ) � � ( * � % " : ) * � ' % + ! � � " # �  � ( " * ' %  ( "  * � ' % 1 ( % ( * � % % ' " * ' % % �  ! � � " # � % D � * = E F > C @

F < G H < H @ . � * I G J < K C = . � * ; > @ B G A I < > ? H G A . � * = E F > C @ A G B J < > L K ? F @ 3 * ( A G A J < = F ? < = ? ; M < � � * " : ) * � '

) ( ! , ( , ' 3 � * � ! # ( & � " ) ' " % # � # ! 3 � " ! " ( ! " � , ( , 0 ! " ) � ' " ( * 3 ( " ( # 9 & � ) ( ) ' " ' ) � , ( � " * ' % � ' � , ' � � % ) ' & '

= E F > C @ C A J M ? < H @ �

6 ( � ( � ' , � � � 7 � * � ) ( � ) 9 & ' % � � " # � � ) ' " � ) # ( " � % # ' % " : ) * � ' % , � 1 � & ' % � � " % ( � + ! � 0 ' � & ( " ! "

) ' & � * � 4 ' ) � � ) ! � # ' + ! � 1 $ % � ) ( & � " # � % � � " � ) � ( � " * ( ) ' � # � 8 ( ) � � � 1 � ( * . � ( % ( ( # � ( 5 - % , � * " : ) * � ' � % # � � ( , ' .

 * ' 1 ' � $ * � , . % ! % # ( " ) � ( " �  � ( 3 # � � & � " ( � " � * # $ * ( & ' N , ' " , � � % # � : * # � & ' � � ' 3 � ) # ( , � 5 ! � * # ( O ( ) � ( * (

) ' � # � 8 ( ) � � � 1 � ( * , � " ! � 5 ' P � � , � & $ % , � 1 � & ' % # � " � � � � � % � " # � + ! � ( � � % ( � , � � % # ( � � " 5 ' * ! ) � ( , ' % ) ' " * (

( ) # � 5 � , ( , & ' # ' � ( " ' % � ) ' " � ) # ( " , � � � ) # ( & � " # � ) ' " * ( % " � ! � ' " ( % & ' # ' � ( % � % � � " ( * � % � � ( ) ' & � * � 4 � , ( ,

, � * % � % # � & ( O ( ) � " � ) � % ( � � ' , ( � ! " ( 1 � � 5 � , � % ) � � � ) � 9 " , � * ( ) � � ) ! � # � � � ( " � ! � ' " ( * + ! � # � � " � "

� % # ( 1 * � ) � , ( �



� � � � � � � � � 	 
 �

� � �


 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �  � � � � � � � � � � � � � � ! � � " � � � � � # $ % & ' % ( ) * + % , - . / 0 ' / ) .
1 % / 2 - , % . ( 3 ' % , . ( 4 . * & + / # 5 , - . , . * 6 % * 1 % & + * - + , . ( 7 2 - , % . ( 8 + ' 1 + 1 . ( 9 1 % ( - * : ; : % / 1 . , + 4 . * & + + * 3 ' % + 1 + < = 7 2 - , % . (

> ' ) ? & % / % ( @ % / , + A . / + : / ) % * : . * = 1 % - . , . * + & + * : , , . 3 ' % 1 + * B + / : 1 % / ) : 4 : - + 1 . ( , . ( C , . ; . ( > ? , : 1 . ( # D + 0 . % , C , . ; . > ? , : 1 . =
- . / ' / + 4 . * & + , % / ) : - ' , + * % ( ) + * B + / - . , . * % + 1 . ( 1 % + A ' , , . ( 7 2 - , % . ( $ ' ; ) + , ? & : - . ( # > . * 2 , ) : & . , + ( $ ' ( ) + / - : + ( 7 % E * + (
3 ' % 1 + * B + / % / , + ; + ( % - . , . * % + 1 + ( - . / - . , . * * . 0 . # 5 , 7 2 - , % . > ' ) + & % / 0 ' / ) . + , / 2 - , % . 8 + ' 1 + 1 . 9 , . ( 6 % * 1 % ( < 4 . * & + / % ,
1 % / . & : / + 1 . 7 2 - , % . 5 ( ) * : + 1 . # F ' % / ) % G H D I D * + : / 6 J # K #

L M N O P M Q R Q S T U V W X R S Q P R N S V X Q U W M W Q N T U W X W W M P V U P Y V T R X Q M R S Z W N Z M V R S [ W S W M Q S \ U Q P V [ Q

W ] Q U Q N P V W S X Q S X Q X V ] Q U Q N T Q S U Q Z V R N Q S X Q M W P R U T Q ^ W P Q U Q [ U W M _ Z M Y T W ` W T a U Z V P W S b c T W ` [ V a N X Q S X Q Q M

N O P M Q R V N T U W M W ` V N W U X Q M T d M W ` R _ Z M Y T W ` W T a U Z V P W S b c X Q S X Q M W e f g h i j k e f i l f X Q M W S Y S T W N P V W N Q Z U W

_ X R m W ` V N a U Z V P W S b \ X Q S X Q R T U R S N O P M Q R S X Q M T U R N P R Q N P Q ] d M V P R P R ` R Q M n j i o h i j p g o n p o h

_ N R U W X U Q N a U Z V P W S b \ Q M U W ] Q _ S Q U R T R N V N a U Z V P W S b q r Q Z V R N Q S Q S m Q P s ] V P W S X Q M W P R U T Q ^ W \ T d M W ` R m U R \ Q P T W N

W U Q Z V R N Q S Q S m Q P s ] V P W S X Q M N O P M Q R Q S T U V W X R t m R U Q u Q ` m M R c M W P R U T Q ^ W ` R T R U W m U R \ Q P T W W M N O P M Q R

m Y T W ` Q N v Y Q m W U T V P V m W Q N M W U Q Z Y M W P V w N X Q M R S ` R x V ` V Q N T R S q L N P W ` [ V R c Q M N O P M Q R P W Y X W X R U Q P V [ Q

W ] Q U Q N P V W S v Y Q T V Q N Q N v Y Q x Q U P R N Q M P R N T U R M X Q M R S ` R x V ` V Q N T R S R P Y M W U Q S \ P R N W M Z Y N W S ] Y N P V R N Q S

P R Z N V T V x W S _ y R M W ` c z q { q \ P R M q c | } } } t { W U Q N T c ~ q \ � W ^ U W T V c � q � q c � � � � b q



� � � � � � � � � � 	 �


 � 


� 
 � � � � � � � 
 � � � � � � � � � � � � � � � 
 � � � � � � � � 
 � � � � � � � � � 
 � � � � � � � � � � 
 � � � � � � � � � � � 
 � � �

� � � � � �  � ! � 
 " # $ % & ' ( ) * $ + , � � � � � � � � - � . 
 � � 
 � � / � � 0 � � 1 � � � � � � � � � � � 2 � � � � � 
 � 3 4 
 � 
 � � � � 
 � � � 
 � � / � 


5 $ ' 6 ' ( * & ) 7 8 $ * $ 9 4 � 
 " # $ & : % & ' ( ) * $ ; � � 4 
 � � � � 4 � � � � � � � � � � � � � � / � � 
 � / � � 0 � � 1 � � � � � � � � � � � 4 � � < � � �

. 
 � � 
 � � � � � � � � � � 0 � 
 � 1 � � � � � 
 � 
 � � � / � � � � � � � / � � . 
 � � 
 � 
 � � � � 
 � � � 
 � � / � 
 5 $ ' 6 ' ( * & ) 7 8 $ * $ 2 = � � 
 � 9

> ? @ ? 4 � � � ? 9 A B B B + C � � � � � 9 D ? E ? 9 F G G A + H � � � . 9 I ? 4 � � � ? 9 F G G J 3 ?

K � � � � 
 � � , � � � � 
 � � � 
 � L M � � 
 � � 
 � 
 N � � � 
 � � � � � � � � � � � � � � 
 � � � � � � � 
 � � � � � � � � � � � � � � � 
 � �

� � � 
 � � � � 
 � � � 
 � � / � 
 ? O � � 
 � � � � � 
 � � � � � � � � 
 � � � < � / � � � � . 
 � � 
 � � � M � � 
 � 9 � � � � � � � � � � � � � 
 � � 2 � � 


� � / � � 
 � � � � � 
 � 
 � 3 4 � � � � � � � � � � � � � � � � � � ? @ 
 � 
 � � � � � � � 
 � � � � � � � � � � � , � � � � � � � � � � � � � 
 � � � � � � � � � � � � � � �

/ 
 � / � � � � 0 
 � 
 � � � , � � � 
 � � � � � � � 
 � � 
 � � � � � � � � � 
 � � � � 
 � � � � 
 � � � 
 � � / � 
 4 � � � / � � 0 � � 1 � � � � 9 � � � � �

� � 
 � � � � 
 � � � 
 � � � � � . 
 � � 
 � � � 1 � 
 � � 9 4 � � � � � � . 
 � � 
 � � �  � � � � � � � � 0 � 
 � ?

P Q R S T U V W X Y Z [ \ U X Z W X ] V Q ^ S _ ` V S a ^ W b Z ^ c X Y Z ^ Z T U ^ Z d W Q ^ b S e R ^ W b f ] U ^ Z a ^ Z Q b S g V Z g Q X b S h V S V Q ^ S ^ Z ^ Q W ^ U ^ h U b a ^
U V T V i j k l m k n k o p q k r s t r u o v o w t s x t n y r k u z t q t w k n k w { | u w k o k q z r y t n o } t u y t k w z ~ w t v o t z r t s � q n k w � w o p o l ~ w y n o
y { z k r { o o w t q m q z t { u y t { k � r t l t r q r k z y u m w t z t � v y k { z r t q � m k w t s x t y { n y r k u z t u o { k u z t u o { w o q { | u w k o q n k q u r y z o q t z r t s � q
n k w � w o p o l ~ w y n o k � z k r { o � n k w { | u w k o q m p z t w ~ v y u o � � p r k s y t z m r t q � � � � u � r z k � � j � � { | u w k o k q z r y t n o � � � y � w o p o l ~ w y n o
y { z k r { o � o v k n y t w � � � � k � w o p o l ~ w y n o k � z k r { o � o w t z k r t w � � j � � { | u w k o q m p z t w ~ v y u o � j � l u q m q z t { u y t { k � r t l t r q
u o v l t u z t � j � l r q m q z t { u y t { k � r t l t r q r k z y u m w t z t � � z ~ w t v o �



� � � � � � � � � 	 
 �

� � �


 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�  � � � � � � ! � �  � � � " � � � � � � � � � � � " � � � � � � � � � � � � � �  � � � � � � � � � � � � # � � � � � � � � � � � � � � � � � � � � � � � � �

$ � � � � � � % � � � � � � � � � � & 
 � � � � � � � � � � ' � � � � % � � � � � � � $ � � � � � � � � � � � � � $ � � � � � � � � � � � # � � � � � % � �

� � � � � � � � � � � � � � � � ! � � � � � � � � � � � � � � # � � � � � � � � � � � � ( � � � � � � � � � � � � � � � � &

) & ) & ) & � * + , - . + * / * 0 1 2 3 4 
 /

0 � � � � � � � � � �  � � � � � � �  � � � � � % � � � � � � � � � � � �

� � � � � � � � � � � � � � � $ � � � � � � � � � � � � � � � � � % � � � � � � � � � � �

� � � � � 5 � � � � (  � � � � � � � 6 � � � �  � � � � � � � � � � � � � 6 � � � " �

� � � � � � � � � � � & 4 � � % � �  � � � �  � � � � � � � � � � � � � � � � � � �

7 8 � � � � 9 � � � : % � � � � � � $ � � � � � � � � � � � � � � � � � � � � � � � �

� � � � � � � 6 � � � � � � � # � � � � � � � � � � � � � � � � !

� � �  � � � � � � � � � � � 6 � � � � � � � � � � � � � � � � �  � � � �

� � � � � � � � � � � % � � � �  � � � � � � � � � � � � � � $ � � � � � �

� � � � � % � 5 � � � � ;

< = > ? @ ? A B C > ? > D E ? F A E D G C H I J J E D E K > ? C ? J > A L ?

C I A B E L ? A B C E A E J L ? M @ ? A N I O > B D E K > ? P > B

P > G J E Q C > I L ? I L R B > I E J L ? S R L B L Q C G L I J > ?

E T > I L ? K L J E Q > B A L U E P B L O B > I A E J V J W D G C Q E X Y > I

B L Z C > I L ? B C Q E ? L I B L Q L P A > B L ? [ \ > P C N Q L > ? V

P > G B L ? L I E Q L A C J Q > J C I L ? A L B E ? E ] ^ B E V G C L J F _ X ` X V a E Z ? K E J L F b X c X F d B X F e f g h i j L B k L I l E D F ` X

V m L B A F b X n X F e f h e � X

�

�

� � � � � 	 
 � � 
 � � � � � � � 
 � � � � � � � 	 � � 	 � � � � 
 � �
� � � � � � � � � � � � � � � � �  ! � � " � # $ " � � � � % � & ! � �

' � � ( ! � � � � � ) � " � # $ " � � * ! � � ! � � + , - � " � # $ " � �

. � % ! ( � � /



� � � � � � � � � 	 
 �

� � �


 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �  � � ! � � " � � � # � � � � � $ � � %

# � � � � � " � � � ! � � � � � � � � � � � �  � � $ � � # � � � � � � � � � � � � � � � � � � & ' � � � � � ( ) * + * ( , - - . / * 0 � � � �

� � � � � � � � � �  � ! � � � � � � � �  � � � � � � � � � � � � � � � � � " � � " � � �  � � � � � � � � � � � � � ( # � � � � � � � % �   � # � � � � *

) � � � � � � � % � � � � � � � � � � � � � � 1 � " �  � � $ � � 2 � �  � � % # � �  � � � � � � � � � " � � � � � � � �  � 3 � " � � � � 4 � �

� � � # � " � � � � � �  � � � � � � � � � �  � � � ! � � *

� � � � � � � � � � � " � � � � � � � � � � � � � � � � 2 � � � � � � " � � � � � � � � " � � � � � � � � � � � � � � � � � # � " � � � � � � � � � � �

� � � � � � � � � � � � � � � � � � � � � � � & $ � � " � � 5 � � % 6 * % 7 � � 8 � � � ( ' * ( , - 9 : / * ; � �  � � � � � � � � � � � � � # � ! � �  � � � � � � �

# � � " � � � �  � � � � � � � � �  � � " � � ( # � � � � � � " � " � 4 � � � � � <  � � � � � � � � � " � � � " � � � # � � � � � � � � � � � � � � �

" � � � � � � �  � 3 � " � � � � � � % � % � � $ � � � � � 2 � � 2 � � " � � � � � � � " � # � � # � � � � � � � � � �  � � # � � � � � � � � � �

� � � � � � � � � � � � � % � � � � � � � � � � � � � � � � � � � � � � � & 5 � � � 8 � � ( � * = * %  � � * ( , - 9 - / * 0 � � � � � 2 � � � � �  � 3 � " � � � <  � � �

� � � � � � " � � �  � �  � � � � � � � # � �  � � � � � � � � �  � � � �  � � " � � � � � � � � � �  � 3 � " � � � � � " � �  � � > � � � � " � � � �

2 � � 2 � � � � ! � � � � � � & ? � � � � � ( = * % @ � � � � � � ( � * A * ( , - - B / *

+ � � # �  � � � � � � " � � � � � � � � � � � # � � � � � � � � � � � � 4 � � � � � # � " � � � � � �  � � � � � � � � � � � <  � � � � � � � � � " � (

� � � � % � � # � ! � �  � 3 � " � � � � � � � � � 4 � �  � � # � � � " � � � - B C " � � � � � � � (  � � � � � # � � " � � � � � � � � � � � � � " �

� � � � D � � � " � �  � � � � # � � � � " � � " � E � �  � � % � � � � � � 4 � � " � 2 � � � � � � � � � � � � � � � � � " � " " � @ � � � � � 2 � � � *

0 � � � � � � � � � � � �  � � � � � � � � � � � � � � � � � � � � � � � � � ' = F = % � � � � � � 4 � � � � � � � � � � � # � � % �  � � � � � � � � " � �

� <  � � � � � � � � � " � * ) � � � � � � � � � � �  � � � � � � � � � � � � � � # � � � � E � � 6 = + ? ? � G . # � � " � � � �  � � � � � � � � � 1  � � � � � � � *

0 � � � � � � � � � � � � " � # � � % �   � 3 � # � � " � � � � ! " � $ � " � � � � � � � $ � � ( � � " � � # � ! � �  � � � � � � � � � � � � � � � � ? � � � � �

# � � � � ( � � � � � � � � # � ! � �  � 3 � " � � � � � � � � � � �  � � � � � � H � 2 �  � � 4 � � # � � % �  � � � � � 2 � � ! � # 1 � � " � � � � � � � � & $ E �

� � " � � �  � � / ( % # � � � � � � � � � � � � � � � � � 4 � �  � � � � � � � � � � � � � �  � � ? % # � � % �  � � � � � 2 � � ! � # 1 � � " � � � � � � � � % �

� � � � � � � �  � � � � 2 � � & $ E � " � � �  � � / * 0 � B C " � � � � � � � � � � � � � � � � � � � � �  � � � � � # � � " � � � � � � � � � � � � � � � � 4 � �

 � � � � � � � � �  � � � �  � � � � � ( � � � � � � � � � � � � � ( � � � " � � E � � �  � � � � � � � � � � # � � $ � � ! < � � � � & 7 � � � � � � � ( + * I * %  � � * (

, - 9 : / ( 4 � �  � � � � � � � � � � � � � " � 2 � � � � � � ( � � # � � � � � � % # �  � ( � � � � � � 2 � " � � � � � � � � � � " � " " �

@ � � � � � 2 � � � *



� � � � � � � � � 	 
 �

� � �


 � 
 � � � � � � � � � � � � � � � � � � � �

� � � � � � � �  ! � � " # $ � " � % � $ � $ " # ! % �  " $ " & $ � '

( " � � $ % ( " '  % � ) � � � % ( " # � � # ' ! % � & � � � ' " � * � " " � � + , � -

! � � " $  % � "  � � ( �  % � " ' � .  ' " % " � � $ ! � ( % � � " ( ! / ! ( " " �

( % � $ " # ! % � " � 0 � � � , � - 1 % & ' � ( � ( " � " � $ % � � �

1 $ ! �  ! 1 � ' , " � � " ( % 1 � , ! � 2 $ # !  � � 0 ' � 3 4 5 6 7 8 9 3 4 7 : 4 ;

< = > ? @ = A B ; @ C D = E F = @ G > @ C H = D C > F E I J > K = A C F L @ M C D = I ;

F E B @ > F = I N O P O L @ M C D = I Q < = 3 4 5 6 5 R : S 7 T U 4 : 4 V

W F < = 3 4 5 6 7 8 9 3 4 7 : 4 Q < = K > G < = D C X F F E B @ > F = <

K @ E J > A C F = F ? E E I ? Y D > F I ? C ? B C J = K > @ F E B @ > F = I

J > K = A C F L @ M C D = I Z B E K @ > ; E D ? = F [ = D C = E < F \ D < E > E I ? @ C = J > V ] > @ E < < > Q I E B I = D > A > A = @ D = J > @ J E E I ? = I

F E B @ > F = I Q B F E F H C A = E I K E D ^ _ C D > J E < = I ^ F ? E I C I J E < = J > K = A C F = Q < = ? C @ > I C F = [ C J @ > ` C < = I = a b c d

a e = [ < I ? @ > A Q O V ; f B ` E Q g V Q h i j k d V W F ? @ E B F l m ; n l o J E < = I F E B @ > F = I b c K > I C ? C p = I ? = A G C L F

D > F ? C E F E F B F = K @ > ? E ^ F = Z B E < = J > @ = J E D = < D C > < < = A = J = D = < @ E ? C F C F = Q ; B F ? E @ D C > J E L I ? = I D > F ? C E F E F

? = A G C L F D = < G C F J C F = a N E @ _ E F Q q V r V Q h i s l t u I = = D I Q g V r V ; v = D > G > w C ? H Q e V x V Q h i i k t y C = F M Q q V y V ; D > < V Q

h i i j t r E I C G > C I Q O V ; r > M E @ I Q v V c V Q h i i z t r > M E @ I Q v V c V Q h i i z d V

W F < = 3 4 5 6 5 R : S 7 T U 4 : 4 Q < = I F E B @ > F = I Z B E E F D > F ? @ = A > I I > F K @ C F D C K = < A E F ? E N O P O L @ M C D = I

a { E @ ? E < Q | V c V ; D > < V Q h i s z d Q Z B E E ` K @ E I = F = J E A Y I B F = K @ > ? E ^ F = Z B E < = J > @ = J E D = < D C > Q < = K = @ p = < G \ A C F =

a q E < C > Q x V r V Q h i i m t N E @ _ E F Q q V r V Q h i s l t c > F ? = F C < < = Q P V ; D > < V Q h i i n d V } > > G I ? = F ? E Q ? = A G C L F K > J E A > I

E F D > F ? @ = @ = < M B F = I F E B @ > F = I J > K = A C F L @ M C D = I E F < = K = @ ? E p E F ? @ = < Q = B F Z B E E F A B D [ = A E F > @ K @ > K > @ D C X F

Z B E E F < = K = @ I D > A K = D ? = a P E D ~ I ? E = J Q r V x V ; D > < V Q h i n i t e E B ? D [ Q O V � V ; D > < V Q h i s j t f = B < < Q r V y V ;

x E [ < E @ Q | V r V Q h i n s d V

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
� � � � 	 � � � � 
 � � 
 � � � � � � � � � � � � � � � � � � � � �
� � � � � 




� � � � � � � � � 	 
 �

� � 
 �

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �  � � � � � � � � � � � � � � � � � � � � � � � � � �

� � � � � � ! � � � � � � � � " � � � � � � # � $ � % � � � � � � � & ! " � � � � �  � � � � � � � � $ � % � � � � � � � & ' � � �  � � � � � � � � � � � � � � � �

� � � � ( � � � � � " � � � � � � # � � � � � � � � � � � � � �  � � � � � � � � � � � � � � � ) � � � � � � � � � � � � ' * � � � ! � � + � � � , � � � � � � �  � � �

� � � � - . / 0 / 1 2 3 4 5 6 . 2 . ' 7 � � � � � % � � � � � � � � � � � � � � � � % � � � � � � � � � � � � 8 � � � � � � � � � � � � � � � � � � � � � � � � � � �

� �  � � � � � � � � � � � � � � � � - . / 0 4 9 : - . 4 2 . ; ! � " � � � � � � � � � � � � � � � � � � � � , �  � � � � � � � � � � � � � � � � � � � �

� � � � � � � � �  � � � � � � � � � � � " � � � � � ( � � � � � � � < � � � � � � - . / 0 / 1 2 3 4 5 6 . 2 . $ � � � � � � � # � � � � � � � � � � � � � � � � � � � �

= & ' > � # � � � � � � � � � � " � � � � � % � # � � � � � � � � � � � � �  � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ? @ A @ ;

� � � " � � � � � � � � < � � � � � � � � � � � � � � � � � � � � � � � � ; � � � # � , � � ( � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

� � � � � � � � � � � � � B ' C � � � � � � � � ( � � � � � � % � � � � � � � " � � � � � � � � � � � � � � � � � � � � � �  � � � � � � � � � � � � � � D 6 9 E 5 0

- . 6 6 3 F 5 0 G " � � � � � � � , � � � � � ) � � � � � � # � � � 8 � � � � � � � � � � � � ! � � � � � � � � � � � � � � � � � � � � � + � � � � � � � � � � ; � � �

6 9 4 5 0 4 9 1 / 5 6 1 5 0 $ � � � � � � � � , �  � � � � & ! � � � � � � ) � � � � � � � � � � % � $ � � � � � � � � � , �  � � � � & '

H I J K L M N O P Q R S T J K L N R O P N R U V M N W U M N L Q R X H R Y J R Z L P R O P Q R [ N M N I N L P M Z K P R N \ P W M Z ] P I N K N ^ _ ` a b K U Z c K U M d N U I Y N M O N e U
[ N M N I N K R U J M Z R N K W Z [ N Y P R f M V P O N K W U I N T g [ N M K O Z Y [ N O L N X h i j k l k m n m o p q r s j k p k t u v i k q i w o m q v m x l s o y o i z o m n o

k j { s i k i o s m v i k y v l k | q i } m { q r k ~ � n o k l m o r q k i | s r � k n k m � v m q u k r q v i o n y o i y m � p q r k n � t � s | o i p v � � � x �



� � � � � � � � � 	 
 �

� � � �


 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �  � � � � ! � � � � � � �

� � � � � � � � � � � � " # $ % & ' ( " # & ) # * + , - . / . 0 , 1 2 3 4 . 3 , 5 1 6 4 5 , 7 , + 8 / . 3 - 7 9 7 / : 3 1 - 7 5 3 ; < 3 1 . 0 / 7 = , + 8 / . 3 8 3 5 > *

5 3 + ? @ A @ B / 0 . 4 3 + > C D , , : . 8 , 1 - , + - , 5 3 " # $ % $ E ) F & G H # ) # * ; 3 1 2 3 4 . 3 , 5 8 I 5 3 : 7 > 9 7 / : 3 1 - 7 5 3 ; < 3

1 . 0 / 7 8 3 5 I : . 4 3 J K 7 / 6 5 8 . : 7 > 2 3 * D 1 3 8 , / 4 , / 3 ; < 3 - , + 3 5 . - 3 C D , , 1 ; < 3 3 L 7 1 , + 3 5 4 7 5 < 4 D 5 7 + D M , / . 7 / > M , / 7

1 7 8 . , 1 , D 1 3 5 7 4 3 5 . N 3 4 . O 1 - , 9 . 1 . - 3 > * 3 C D , 5 7 + + 7 : 3 + - , 5 3 + 1 , D / 7 1 3 + - , , + 8 3 ; < 3 + , , 1 4 D , 1 8 / 3 1 , 1

N 7 1 3 + - . + M , / + 3 + - , 5 3 + D + 8 3 1 4 . 3 1 , 0 / 3 J

P J Q J = @ R S T U @ V W X Y T Z V X Y [ \ V S \ @ R T Z ] V X ? Y W S W ^ @ Z T Y R @ T Y _ T U ` T [ @ [ [ T

a \ Y S W Y ? S X Y

Y 7 2 3 * 1 . 1 0 6 1 - . 3 0 1 O + 8 . 4 7 C D , M D , - 3 - , 8 , / : . 1 3 / 4 7 1 , L 3 4 8 . 8 D - 5 3 , - 3 - - , . 1 . 4 . 7 - , 5 3

, 1 9 , / : , - 3 - J T 1 + D + , + 8 3 - . 7 + . 1 . 4 . 3 5 , + + , - , + 3 / / 7 5 5 3 1 3 1 7 / : 3 5 . - 3 - , + : 7 8 7 / 3 + : , 1 7 / , + > 8 , : b 5 7 /

0 , 1 , / 3 5 > : 7 ; . : . , 1 8 7 + 3 1 7 / : 3 5 , + - , 5 7 + 7 c 7 + > : 7 ; . : . , 1 8 7 , L 4 , + . ; 7 , . 1 3 M / 7 M . 3 - 7 - , - , - 7 + > : 3 1 7 + *

M . , + - D / 3 1 8 , , + 8 / B + , : 7 4 . 7 1 3 5 > , 8 4 J C D , 1 7 / : 3 5 : , 1 8 , M / , 4 , - , 1 3 5 7 + + . 0 1 7 + 7 b ; . 7 + - , 5 3 - . + 9 D 1 4 . O 1

- , 5 4 . / 4 D . 8 7 - , 5 7 + 0 3 1 0 5 . 7 + b 3 + 3 5 , + , 1 D 1 M , / . 7 - 7 - , 8 . , : M 7 - , D 1 7 + d 3 e 7 + f - , A 7 7 > ? J ` J * 4 7 5 J >

P g g h i J U , 4 . , 1 8 , : , 1 8 , + , 2 3 M / 7 M D , + 8 7 , L 3 : . 1 3 / 5 3 9 D 1 4 . O 1 7 4 D 5 7 : 7 8 7 / 3 4 7 : 7 b . 7 : 3 / 4 3 - 7 /

M / , 4 5 < 1 . 4 7 - , 5 3 , 1 9 , / : , - 3 - f A 5 , j 2 , / > S J * 4 7 5 J > Q k k l � ? 7 5 - . 1 0 > V J ^ J * 4 7 5 J > Q k k l i J T 1 9 3 + , +

3 ; 3 1 N 3 - 3 + - , 5 3 , 1 9 , / : , - 3 - > , 5 , L 3 : , 1 1 , D / 7 5 O 0 . 4 7 M 7 / 8 B 4 1 . 4 3 + - , 1 , D / 7 . : 3 0 , 1 - , 8 , / : . 1 3 D 1

4 3 : b . 7 , 1 , 5 : , 8 3 b 7 5 . + : 7 - , 5 3 0 5 D 4 7 + 3 , 1 , 5 1 6 4 5 , 7 , + 8 / . 3 - 7 C D , + , - , 8 , 4 8 3 : , - . 3 1 8 , 5 3 8 7 : 7 0 / 3 9 < 3

- , , : . + . O 1 - , M 7 + . 8 / 7 1 , + f K T S i f a 7 5 8 2 7 9 9 > ^ J @ J * 4 7 5 J > P g g d � � D � , / 8 > S J * 4 7 5 J > P g g d i J R 7 + + < 1 8 7 : 3 +

- , 5 3 , 1 9 , / : , - 3 - M / . 1 4 . M 3 5 : , 1 8 , + 7 b / , ; . , 1 , 1 M 7 / 5 3 - , 0 , 1 , / 3 4 . O 1 - , 5 1 6 4 5 , 7 , + 8 / . 3 - 7 J R 3 - . + 9 D 1 4 . O 1

- , 5 + . + 8 , : 3 : 7 8 7 / 4 7 : M / , 1 - , 8 / , + 0 / 3 1 - , + 3 9 , 4 4 . 7 1 , + : 7 8 7 / 3 + �

� � � � 	 


� � 
 � 
 � � � � � 
 � � � � � � � � � � � � � � � � 
 � � � �  � � � � ! " " " # �



� � � � � � � � � 	 
 �

� � 
 �

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � �  � � � � � � � �  � � � � � � � � � � !  � � " � # � $ % & ' & � � � � & $ ( ) ) * + $

� � � � � � � � � � � � � � � � � , � - � � � � � � � � # � � � � � � � � � � � � � . � � � � � � # � � ! / � � . � � � $ 0 & 1 & � 2 � # � � $ 3 & 4 & $

* 5 6 7 + &

4 � � � � � , � � � � � � � , � $ � � � 8 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

� � � � � $ � � � 9 � � � � � - � : � � � � � �  � � � � � � � � # � � � � � � � � � � � � � � � # � � � �  � � $ � � ; � � � � � � � < � � � � � 9 � � � �

� � � � - � � � � � � � � � � � � � 8 � � � � � � � � � � � � $ � � � � � � � � � � � � � # � � $ � � � � � ; � � � � � � . � � � � � � � � � = � � � � � � � � � � � � � �

� � � � � � � � - = � � � � � � - � � � � � � � � � � � � � � � � � � � � & > � � � � � � � � � � � � � � � � � � � � � � � � � � 9 � � � � � � � � � � � � � � �

? � � � � � # � � � � � � � � � . � � - � � � � � � � � � � � � . � � � � � � � � � � � � � � � � � � � � � ! ? � $ 1 & 2 & � � � � & $ ( ) ) @ + & A � � - � : �

� � . � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �  � � � � � � � � � � � � � � � � � � � � � � � � � � � $ � � 9 � � � � � � � � � < � � � � � � � � � �

� � � � # � � � � � � � � � � � � � � � � � � � � � � � � � � � 8 � � � � � � � � � � � . � � � � � � � � � � � � � � � � . � � � � � � � � � � � � � � � � � � � � � �

� B � � � � �  � � � � � � � � � : � � � � � � � � � � � . � � � � � � # � � � � $ � � � � � � � � 9 � � � � � � � � � � � � � � � � � � � < � � � � � � � � � 8 � � � �

� � � � � � � � � � � � # � � � � � � � � � � � � � � � � � - � � � � � � � � � � � � � � ; � - � � � � � � # � � � � � � � � � � � � � � � � � � � � � � . � � � � � � � � � �

� � � � � � � � � � � $ � � � � � , � - � � � � � � � � � � � � - � � � � � � ! 3 � � � � � � $ 1 & � � � � & $ ( ) ) @ + &

/ � � . � � � � � � � � � � � � � � � � � � � . � � � � � � # � � � � 9 � � � � � � � � � � � � � � � � � � � � � � � � � ? � � � � � # � � � � � � � �

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � . � � C � $ � � . � � � � � � � � � � - � � � � � , � � � � $

� � � # � � � � �  � � � � � � � � � � . � � � � � � � � � � � # � � � �  � � � � � � � � � � � � & � � , � � , � $ � � � � � � � � � . � � � � � � � � � � - � � � �

� � � � � # � � � � � � � � � # � � � � � � � � � � � � � � � � � � � � � � � � � . � � � � � � � � � � � � � � � � � � � � & > � � � . � � � � � � 9 � � . � � � � � �

� � � � � # � � � � � � � . � � � � # � � � � � � # � � � � � � � � � � � � � � � � � � $ . � � 9 � � � � � � � � � � � � � � 9 � : � � � = . � � � � � � � . � �

9 � : & / � � � � � � � � � � � � � � � � � � � � � � � � � ? � � � � � # � � � � � � � � � � � � � � � � � � - � � � � � � � � $ � . � � � � � � �

� � � � � � � � � C � � � � � � ; � � � � # � � � � � � � � . � � � � � - � � � � � � � � � � � - � � � � � � 9 � � � ! � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

� � � � � � � � + & / � � � � � � � � � � � � � � � � � � � � � � . � � � � � � � � � � � � � � � � � - � � � � � � � � � � � � � � � � � # � � � � �

� � � � . � � � � � � � � � � � � � � � � � � � � � � . � �  � � � � � � � � � � � � � � � � � & 4 � � � � � . � � # � � � � � � � � � � � � � � � � � � � � � � � � �

� = � � � � � � � � � � � � � � � � � � � � � � . � � � � � � � � � � � � � � � . � � � � � � � � � � - B � � � � $ � � � - � : � � . � � � � � � � � � � � � � � �

� � . � � � �  � � � � � � � &



� � � � � � � � � 	 
 �

� � 
 �

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �  � � � � � � � � � � � � � � � � �  � � � � � � � � � � � � �  � � � � �

� � ! � � � � � � � � � �  � � � � � � � � � � � � � � � � � � � � � � � � � " # � � � � � � $ % & ' & � � � � & $ ( ) ) ) * & ' � � � � � �  � � �  � � � � �  

� � + � � � � , �  � � � � � � � � � � � � � � � � � � � � � � ! � � � � � � � � �  � - � � � � � ! �  � � � � � �  � � � � � � � � � � � � � � �

 � � � � � � � � � � � � � - � � �  � � � � � � � � � � . � � � � � � � � � � �  � ! � � � � , �  � � � � � � � �  � � � � � � � � & '  � �  � � � � � � � �  

� � � � /  � � �  � � � � � � � � � � ! � � � � � � � � � � � � � � � � � � � � 0 � . � $  � � � � �  � � � � � � � � � � ! � � � � � � � � + � � � � � � , �  

� � � � � � � � � � � �  & 1 �  � � � � � �  � � - � � � � � � ! � � � � , �  , � � � �  � � � � � � �  � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

� � ! � � � � �  $ - �  � � � � � � � � + � � �  � � � � � � �  � � � � � � �  � 2 � & 3 � � � /  � �  � � � � � � � �   � ! � � � � � � � �  �  � � � � � � �  

� � � � � � � � � � � � �  " 4 � � � � � $ 5 & 6 & � � � � � � � +  $ 7 & 1 & $ � 8 8 9 : % �  � � � � � � � $ 3 & � 1 � � � � $ ; & $ ( ) ) ) * &

� & ( & � & � < ' = % > # 3 ? > 1 > @ ; 3

3 � � � � � � � � � �  � 2 � � � � � � � � � � � � � � � � � � � � � � � � � � � � �  � � � �  � � � � � � � � ! � � � � � � � �  ! �  �  

� � � � � � � � �  � � � � � � ! � � � � � � � " A � �  � � � � � $ 7 & # & � � � � & $ � 8 B C * � � � � �  � �  �  � � � � � � � �  � � � � ! � � � � � � �

� � 4 � � � � � + � � � " 4 � � � � � $ 6 & 5 & � � � � & $ ( ) ) D * $ � � � � � � � � � � � � � + � � � � � � � � - � � �  � � � - � � � � � � � � � � � � � �

 � � �  � � � � + � � � � � � � � � � � � � � � � � � � � � ! � � � � � � E � � � � �  � � � � � � " � � � � � � � � � � � � � � � � � � E � � � � � � � � � � � �

� � � + � � � � � � � � � � � � * � � � + � � � � � � � � � � � � � � � 2 � � � � � � � F � � � � C ) � D ) G $ � � � � � � � � � � � H �  � - �

� �  � � , � � � � � � � � � � � � � + � � � � � � � 2 � � � � � � � � � � 0 � � � � � � � � � � � � � �  �  � � � � � � � � + � � " 5 � � � $ I & 5 & �

� � � & $ � 8 8 
 * &

1 � � � + � � � 0 � � � 2 � � � � � � 0 � �  � � � �  � � �   � � � � � � � � � - �  � � � � � + � � � � �  �  � � � � �  � � � � � �  � � � � � � � �

� � + � � � � � � � 2 � � � �  � � �  � , � � � & � � � � � � 2 + � � � � � � � � $ � � � �  � � � � � � �  � � � � �  � � � � � � + � � � � � � � 2 � $ � �

� H � � � � � � � � � � � � � � � � � � � �  � � � � � � � 0 � � � � �  �  � � � �  � � �  $ � � � � � � � � � � � � � � + � �  � � � � � ! � � � � � � � � � � + �

�  � � � /   � , � � � � � � �  � � � � � � �  � J � � � � �  � � � �  � � � � �  " @ � � , � � � � � $ @ & 3 & � � � � & $ � 8 B C * &

1 � K L M N O P N Q R S T M U V W X Y Y Z W [ \ Y X Y ] ^ _ ` Y W a Z W _ b W X Y X Y a \ W c U V W ` Y K L M P N Q R S T M d e c X W \ W [ \ Y f ` W

X W f g X ^ Y U V W c V c a W V _ ^ a Y c W h ] W c Y a ] _ ^ i W a [ W Z Y ` g a Y c j W a [ W Z Y ` g a Y c k ` ^ U V W W h ] ` g [ Y U V W ` ^ c ] _ g b W _ ^ c



� � � � � � � � � 	 
 �

� � 
 �

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �  � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ! � � � �

" # � � � � � � $ � � % & � ' ( ) * + , - . / ) � � � � � � � � � � � � $ & � � � � �  � �  � � �  � � � � � � � � � � � � � � � � � � � � � � � �  � �  � � � � � � %

�  � � � � � � � � � � � � � � � � � � � � � � � � � � � � ! � � � � " � � � & $ � � % � � 	 � � � � & � % � 
 
 � � � � � � � � % � � � � � & � % � 
 � � 
 �

� $ � � � � � � � � � � & � � � �  � � � � � � � ! � � � � � � % � � � $ � � � � � � � � � �  � � � � � � � � � � � & � � � � � � � & � � � � � �  � � � � �  �

� & & � � � � � � � � � � � � � � � � � � � � � � & � % � � � � � � � & � % � 
 
 � � � � � � % � � � � � & � % � 
 
 � 
 � � � � � � � � � � � & �

� � � � �  � � � � � � � � � & � � ! � � ! & � � � $ � � � & � � % � � � � � � � � � � � � � � � &  ! � � & � � � � � � � � � � � � � � � � . � , / + . � � - � / , + ) / ) � �

� & � � ! � � � � � � � & � � � & � � � � � � � � � � % � � � � � � � �  �  � � � � $ & � � � � � � � � �  � � � � � � � & � � � � � � � � % & � �

� � � � � � � � & � � � � & � � � � � � � � � � % � � � � � � �  � � � � � � �  � � $ � � � � � � �  � � � � � � � � � �  � � � � � � �

� � � � � �  � � � � � � � � �  � � � � � � � � � � �  � � � � & � � & � � � � � � � � � � � � � � � � � � � � � � " � � � & � % � � �  � & & � � � � % ! � %

" # # " 
 & & � ! � � � � � � � � �  � � � � � � � � � �  � $ # % � � � � � � � � � � � � � � � & � � � � � � � � � &  � ' � ( � � � % � � � � � ( � & & %

) � * � % � 
 
 # �  � � � � � � % + � & � � � � & � % � 
 
 � �  � � � � � � %  � � � � & � % � 
 
 
 � � � � � � & % � � � � � & � % � 
 
 � 
 � � �

� � !  � � � &  ! � � � � � � � � � �  � � & � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ! � � � � � � & � �  � �  � � � � � � �

� � � � � � � � � � � � � & � � � � � � � � � � � � � � � � � � % � � � � � & � % � 
 
 , � ! � � � � � � � % ) � � � � & � % � 
 
 - � � � � � � & & % ! � � � � & � %

� 
 
 
 
 % � � � � � � � � � � � ! � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � . � � � � � � � & � � � � � � � � � � � � �   � � � � ! � � �

�  � � � � � � � �  � � � & � � � � � � � � �  � � � � � � & � � & � � � � &  & � � � � � � � � � � & � � � � � � � � � � � % � � � � � & � % � 
 
 , � * � � ' � %

� � � � � � � & � % � 
 
 , 
 � " � $ � � � � � � � � � � � � � � � � � � � � � � � � � � & � � � � � � � � � �  � � � � $ � � � � � � � �  �

� � � � � � � � � � � � & � � � � � � & � � � � � � � � � � � � � � � � � � � � � � � � & � �  � � � � � % �  � � � � � � � � � � � $ & � � � � � & & � �  � � �

� � � � & � � � � �  � � � � � ! � � � � � � % � � & � � � � � � � � � � � � � � & � � % � � % � 
 
 " 
 �

" � � �  � � � � � � � & � � � � ! � � � � � � � � � � � � � � � � � � � � � � � � � � � % � � � � � � �  � � � � & � � � � � � � � � �

� � �  � � � � � � � �  � � � � � � � � �  � � � � % � � � � � � � � � � � � � � & � ! � � � � � � � � � � $ � � � � � � � � � � � � � � � � � � � � � � � � � � %

� � � � � � � � � $ � � � � � �  � � � � � � � � � � ! � � ! � � � � � � � � &  � � � � � � � �  � � ! � � � � � � � � � � � / � � � � � � � � � � � � � � &  & � �

�  � � � � � � � � � � � � � � � � � � � � � �  � � � � � � � � � � � � � � � � � � � �  & � � � �  � � � � � � � � � � � �  � � � � � � � � � � � � & �

�  � � � � � � � � � � � � � � � � � & � � � �  � � � � �  � � � � � � � & � � � � � � � � � � � � � � � � � � � � � � � � � � & � $ �  � � � � � � � �

�  � � � � ! � � � � �



� � � � � � � � � 	 
 �

� � 
 �

� � � � � � � � � � � � � � � � � � � � � � � � � �

� � � �  � ! " # " $ � % & � ' ( " ) & " � ) & � * + % & , ( � & ! " & " # , # � , $ � & � ! " � � � - & , ! - + . � � ) � " " � & � ! " - � / %

- " + ) " % & � # � � " � % 0 � ! $ � # " # # � � + % & � % 1 & , % � % * , ) # � � % & � % & " ! � 2 * , % � ! � , ) # " & , ) - , $ , ) � ( +  � 3 ) � $ , )

( � - ( , + % " ! � - " * � & + � " - � / % # � � " ( � ) & , ! � " � � " - � � ) - " ) " $ � % & � * , - , $ . ) # � 4 5 " 6 , ) 7 + % 1 ! + * , # �

� % 8 � ) & � 1 " # , ! � ) � � # � ! " # , * , ! � � � ! � � + ) � � � " # � & � - & " ! , % + % $ " ! - " # , ! * , � � $ / ! 0 � - , # � � � � � , - " � � 9 " # ,

� % � � - ! , $ , ) , $ " : ( + $ " % , * " ! " � " � % 0 � ! $ � # " # # � � + % & � % 1 & , % ; � + ) � � � " 7 < � = � ' - , � � 7 � > ? � @ � � � � 9

" 6 , ) $ . ) & " ! # � 7 � % � > > � ) � � , - " � � 9 / � � 1 � % ! � ) * , % ) "  � � � % � ) � - ! , $ , ) , $ " ; � ( � � + % & � % 1 & , % A )

� � ) � " ) � B , � � "  , ! " & � 8 � � � ) � " ! - ( � ! , + * � 7 � > > � @ ; " + % C + � � % " % � $ " � � ) 7 - , % - ! � & " $ � % & � � % � , ) ! " & , % � )

� ) & � 1 � % ) � � % - + � % & ! " ) � & + " # , � % � � - ! , $ , ) , $ " 
 ; � � & ( � ! ! 7 D � � � ' - , � � 7 � > > 4 E � ! , ) ) , % 7 B � � � ' - , � � 7

� > > : @ @ � � � 1 � % - , # � 0 � - " � " * ! , & � F % " ( + % & � % 1 & � % " 7 ' � % � % # � 8 � # + , ) % , ! $ " � � ) � ) & � 1 � % * ! � ) � % & " � % & ! � > '

� : ! � * � & � - � , % � ) # � � & ! � % + - � � / & � # , - � & , ) � % " � " # � % � % " � 1 + " % � % " ; B � � 7 "  ! � 8 � " # " & " $  � 3 % - , $ , G C H @ � � "

" % , $ " � F " , $ + & " - � / % - , % ) � ) & � � % + % " � 2 * " % ) � / % # � � & ! � * � � & � B � � � % � � 1 � % # � � " ( + % & � % 1 & � % " ; � � % 7

I � ' - , � � 7 � > > 
 @ �

� � 1 � % � ) " + & , ) / $ � - , # , $ � % " % & � 7 * , ! � , - + " � 7 - + " � C + � � ! * � ! ) , % " C + � ( � ! � # � � � 1 � %

# � 0 � - & + , ) , " - "  " ! . * , ! # � ) " ! ! , � � " ! � " � % 0 � ! $ � # " # � � " & ! " # + - - � / % # � � ) & � 1 � % $ + & " # , - , % � � � 8 " C + � � "

* ! , & � F % " & � % 1 " � % � � � 2 & ! � $ , � � & � ! $ � % " � + % " - , � " # � 1 � + & " $ � % " ) ; - , % , - � # " - , $ , * , � � 1 � + & " $ � % " ) ,

"  ! � 8 � " # " $ � % & � * , � ' J @ ; � ( � � + % & � % 1 & , % A ) � � ) � " ) � B , � � "  , ! " & � 8 � � � ) � " ! - ( � ! , + * � 7 � > > � @ � � , )

) � 1 + � � % & � ) � ) & + # � , ) ) � � % - " $ � % " ! , % ( " - � " � " - " ! " - & � ! � 9 " - � / % # � � � 0 � - & , C + � & � % F " � � � % - ! � $ � % & , # �

& ! � * � � & � ) B � � � % � " � % 0 � ! $ � # " # ; � % # ! � K 7 L � � � ' - , � � 7 � > > � E L % � � � 7 � � � � ' - , � � 7 � > > � @ ,  ) � ! 8 " % # ,

+ % " - , ! ! � � " - � / % � % 8 � ! ) " � % & ! � � � % M $ � ! , # � ! � * � & � - � , % � ) ' � " � # " # # � � % � - � , # � � " � % 0 � ! $ � # " # �



� � � � � � � � � 	 
 �

� � 
 �

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �  � � � � � � � � ! � � � �  � � " � � � � � � � � � � " � � � � � # $ % & ' & ( ) * & + , - + * & . -
/ - ' & 0 - ' & 1 ( . 2 3 . % 4 - 5 2 0 - * 2 ' & 0 4 2 6 2 / - ' - / ( 5 ( 7 8 9 : - ) + & , 2 - 4 % + - ' & ; . % 4 - 5 2 0 - < = > % & 0 4 & ? @ A $ B C D E D F G H > I @ H C F F J K <

L M N O P Q R S T U V W X Y P R M M Y Z Y M R Q Y [ T U V Z Y M S Q \ ] \ O \ ] R ^ _ N ] R V \ ` a b ` c d c c b e f c b g h i c j k c b l f c e a ` m n m e i o i h i j i
p f b g m b k g m b i q r b j i i e g f i j m ` i ` j a d i s i b e c d c b k c b t g m e i u a j c e f j i h p i b o c h u m g m ` a ` c g c h u m b i h d f j a e i j m v i e m w b e a b k h i b

o h c e m d m w b q



� � � � � � � � � 	 
 �

� � 
 �

� � � � � � � � � 	 
 
 � � � 
 � � � 
 � � � � � 
 � � � � � � � � � 
 � � 
 
 � � � � � 
 � � 	 � � 
 
 � � � 
 � � � 
 � � 
 
 � 
 � 
 � � � � �

	 � � � � � 
 
 � 	 
 � � � � � � � � 
 � � � � � � � � � � � 	 � � � � � 
 � � � 
 � � � � � � 
 � � � � � � � � 
 � � � � � � � � � � � �   
 ! � " 
 � �

� � � 
 � # � 	 � � � 
 � � � � � � � � 
 � $ % & ' $ ( & ) * + , - . - / - 0 1 2 3 4 2 5 3 4 2 - 2 6 . 7 - / 7 1 8 . 8 2 8 2 8 9 3 - : 6 8 7 ; . 4 6 2 - . 4 6

3 8 7 , . - 2 6 < - 2 3 8 9 : 8 = > ? @ A B 1 C - 6 < D ? E ? C F 6 / ? < G H H @ I J - 9 4 . < K ? C F 6 / ? < G H H @ I L 8 4 3 / 4 2 < M ? C F 6 / ? < G H H @ N ?

= 9 3 1 : 4 6 9 8 2 . - 3 6 2 8 9 F 6 2 1 2 - . 8 : 1 F F 4 O 2 : 8 / @ P Q : 8 / 6 9 2 4 R 8 / 8 9 : 8 0 1 2 3 4 2 5 3 4 2 - 2 6 . 7 - / 0 - 2

8 R 4 : 8 2 F 4 - : 6 1 2 : 8 9 - . . 6 / / 6 - 2 6 . 7 - / : 8 / F 8 . 8 ; . 6 A S 1 8 . ; - F 0 < T ? C F 6 / ? < U P P G I T 0 4 3 8 < K ? V ? C F 6 / ? <

G H H > N ? W - 7 ; 4 X 2 9 8 0 - : 8 3 8 F 3 - : 6 1 2 - 7 1 8 . 3 8 2 8 1 . 6 2 - / C : 4 9 Y 1 2 F 4 6 2 8 9 2 8 1 . 6 / O 5 4 F - 9 8 2 . - 3 6 2 8 9

0 8 3 8 . 6 F 4 5 6 3 6 9 , - . - 8 / 5 8 2 0 6 7 O / 6 5 6 : 8 / - 0 1 2 3 4 2 5 3 4 2 - A B . - 5 - 3 9 4 9 < Z ? C F 6 / ? < U P P P I J - 9 4 . < K ? C F 6 / ? <

G H H @ N ? M 4 8 Y 8 F 3 1 - 2 : 6 1 2 - . 8 : 1 F F 4 O 2 : . [ 9 3 4 F - : 8 / - 0 1 2 3 4 2 5 3 4 2 - 2 6 . 7 - / 8 2 - 2 4 7 - / 8 9 \ S ] G U ^

A 7 6 : 8 / 6 9 F 6 2 0 1 2 3 4 2 5 3 4 2 - 7 1 3 - : - N < 9 8 , 1 8 : 8 6 ; 9 8 . R - . _ 1 8 - F - . . 8 - 1 2 8 7 , 8 6 . - 7 4 8 2 3 6 : 8 / -

F 6 6 . : 4 2 - F 4 O 2 7 6 3 6 . - C 1 2 4 2 F . 8 7 8 2 3 6 : 8 7 1 8 . 3 8 , 6 . - , 6 , 3 6 9 4 9 A ` - 2 a - - 7 9 : 6 2 b < K ? D ? C F 6 / ? < U P P @ N ?

S : 8 7 [ 9 < 9 4 3 . - 3 - 7 6 9 : 8 4 . 7 [ 9 - / / [ < C 8 2 / 1 5 - . : 8 . 8 : 1 F 4 . / - < F 6 2 9 8 5 1 4 7 6 9 - ; 6 / 4 . / - A 5 8 2 8 . - 2 : 6 , - . -

8 9 3 6 . - 3 6 2 8 9 c b 2 6 F b d 6 1 3 e F 6 2 : 4 F 4 6 2 - / 8 9 : 8 0 1 2 3 4 2 5 3 4 2 - 2 6 . 7 - / N C 8 Y 8 F 3 1 - 7 6 9 / - : 8 , / 8 F 4 O 2 : 8 / -

, . 6 3 8 f 2 - g 1 9 3 6 : 8 9 , 1 X 9 : 8 / 2 - F 4 7 4 8 2 3 6 8 2 8 9 3 6 9 - 2 4 7 - / 8 9 < 9 8 6 ; 9 8 . R - 1 2 Y 8 2 6 3 4 , 6 : 8

2 8 1 . 6 : 8 5 8 2 8 . - F 4 O 2 , . 6 5 . 8 9 4 R - 9 4 7 4 / - . - / - 8 2 Y 8 . 7 8 : - : : 8 h 1 2 3 4 2 5 3 6 2 A B . - 5 - 3 9 4 9 < Z ? C F 6 / ? < G H H ^ N ?

W 6 : 6 8 9 3 6 2 6 9 7 1 8 9 3 . - 2 1 7 8 . 6 9 - 9 8 R 4 : 8 2 F 4 - 9 : 8 / - . 8 / - F 4 O 2 8 2 3 . 8 / - : 8 5 8 2 8 . - F 4 O 2 A C 7 1 8 . 3 8 F 8 / 1 / - . N

_ 1 8 F 6 2 / / 8 R - / - 8 2 Y 8 . 7 8 : - : C / - - / 3 8 . - F 4 O 2 : 8 / - 0 1 2 3 4 2 5 3 4 2 - ?

= 2 F X / 1 / - 9 7 - : . 8 : 8 . - 3 6 2 8 9 $ % & ' $ ( & ) * + , - . - / - 0 1 2 3 4 2 5 3 4 2 - < F 1 / 3 4 R - : - 9 i % j i * k & 9 8 6 ; 3 4 8 2 8 2

1 2 7 8 2 6 . 2 l 7 8 . 6 : 8 , . 6 5 8 2 4 3 6 . 8 9 2 8 1 . 6 2 - / 8 9 C 0 8 7 - 3 6 , 6 C X 3 4 F 6 9 A D 8 3 m / 8 . < D ? C F 6 / ? < G H H H I D 8 3 m / 8 . <

D ? C F 6 / ? < U P P P N ? S 9 f 7 4 9 7 6 < 4 2 F . 8 7 8 2 3 - 2 : 6 / - 8 n , . 8 9 4 O 2 : 8 / - 0 1 2 3 4 2 5 3 4 2 - 2 6 . 7 - / 9 8 0 - F 6 2 9 8 5 1 4 : 6

. 8 : 1 F 4 . / - - , 6 , 3 6 9 4 9 : 8 9 , 1 X 9 : 8 8 9 3 f 7 1 / 6 9 3 O n 4 F 6 9 8 2 . - 3 6 2 8 9 i % j i j & A o 8 - R 4 3 3 < p ? a ? C F 6 / ? < U P P G I

L 0 - 2 5 < \ ? C F 6 / ? < U P P q N ?



� � � � � � � � � 	 
 �

� � 
 �

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �  ! � � � � � � � � � � � � � � " � � # � � � � � � � � � � � � �

� � � � � � � � � � � � � � � � � � $ � � � � � � � � � � � � � � � � � % � � � � � � � � � & � � � � � � � � � � ! � � � � � � � � � � ' ( � � $ � � � � � � � ) � �

� � � � � � � � � � � � � � � * � � � � � � � � + � � � � � � � � � � � � � � � � � � $ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

� � � � $ � � � � � � , � � + � ! � � � - � � � � � � � � $ � � � � � � � � . � ' ! � � + � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � / � � �

� � � � � � � � � � � � � � � � � � � � � $ � � , � - � � � � � , � � � � � � � " � � � � � � � � � � � � � � � � � � � � � ! � � � � � � � � � � � � � � &

0 � � � � � � � � � � � � � � + � � � � � � � � � � � , � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 1 � � � � � � � � � � � � � � � �

+ � � � � � � � � � � � � � � � � � � � � � � � � � � , � � � � � � � � � � � � � � � � � � � � ! � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

% � � � � � � � � �  2 � � + � � ' 0 & 3 & ! � � � & ' 4 5 5 1 # & 6 � � � 7 � � � � � � � � � � � � � � � � � - � � � , � � � � � � � � � � � � � � � � � � � �

% 8 9 : ; 9 2 : ; 9 6 9 < 0 = 6 �
> ? 0 @ ; @ 6 @ A B 8 9 C ; D 9 < 2 6 9 6 9 C ; 6 @ A

B 8 9 C ; D 9 : < E ; C 6 @ A � 6 % 8 9 : ; 9 2 : ; 9 6
= 8 : 6 @ 6

> � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � F 6 � � � � � � � � � � � � � � * � � � � � � � � G � � � � F F

> � � � � � � � � � � � � � � � � � � 7 � � � � � � � � � � � � � � � � !
� � � � � � � / � � � � � � $ � � � � � F F F

6 � � � � � � � � � � � � � � � � � � � � � $ � � � � � ! � � � � 7 � � � �
� � � � � � � � � " � � - � � � � � ! � � � � � � � � � � � F H

9 � � � � � � � � � � � � � � � � � � � � � � � � * � � � � � � * � � � � � � H 6 � � � � � � � � � � � � � � � � � � � � � � � � � H F

> � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � H F F 6 � � � " � � � � � � � � � � � � � � � � ! � � � � � � � � � � � � � � � � � �
� � � � � � � � � � H F F F

6 � � � � � � � � � � � � � � 7 � � � � � � F I

A � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
� � � � � � � J 6 C � 4 
 I

@ � � � � � � � � � � � � � � � � � � � � � � � $ � � I F

@ � � � � � � � � � � � � � � � � � � � � � � � ! � � � � � � � � � � � � � � I F F

K L M N O O P Q R S T U V O R W U S X Y Y Z [ K K L T \ P S ] U ^ U S X Y Y Y [ K K K L _ N ` a W W P S ] U b U V c P O d R e P W f S c U g U S
h i i j [

K k L _ P N Q \ l a m S n U o U V O R W U S X Y Y p [
L ^ l W f l Q O \ q c P r N l m a S s U V O R W U S X Y Y Y [

k L M \ P e r S t U V O R W U S X Y Y Z [ L u N e S t U V
O R W U S X Y Y h [

k K L v m R w e a S u U g U V O R W U S h i i x y _ N S c U V
O R W U S h i i z y { P | m l } l S u U ] U V O R W U S h i i i [

k K K L ^ P O ~ P � S � U u U V O R W U S X Y Y Y y
o l r P � R e Q l S d U V O R W U S X Y Y Y y o l r P � R e Q l S
d U V O R W U S X Y Y h [

k K K K L n a P � l Q Q S v U o U V O R W U S X Y Y h [ K � L n l S ] U t U V O R W U S X Y Y Z [

� L k P e o P P � ` f R e ~ S ] U c U V O R W U S X Y Y � [ � K L � N a m | P O \ S � U V O R W U S X Y Y h y � \ l Q a S
] U � U V O R W U S h i i x [

� K K L � P ` l m S ] U V O R W U S h i i � y M a l Q W l e S u U V
O R W U S h i i � [

� � � � � � � � � � � � � � � � � � � 	 � � � � 	 
 � � � � � � � � � 	 � 
 � � � � � � � � � � � � � � � 	 � 	 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

� � � � �  � � � � � � ! � � � � � " � � � � # � � � � � � � $ � � % � � � � � � � � � � & � � � � & ' � � � � � � � � � � � � � � � � � ( � � � � ) � � � # � & � � � � " � � � � � � � � �

� � � % � � ( � � � � � � � � � )  � � � � *



� � � � � � � � � 	 
 �

� � 
 �

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �  � � ! � " � � � # � � ! � � � $ � � ! �  � �

� � � % & � ' � � � ( � ! � � � � ( � " � � � � ! � � ) � � � � ! � � % � ! �  � ' � � � ! � � � � � � * + � � ! , � ( - . � / � ) ! � � � - 0 1 1 1 2 � � �

� � � � � � � � � � � � � � ( � � � � � � � � � � � � � � � � � � � 3 � � � � $ � ! � � � � � � �  � � ! � � 4 � � � ' � � � � � � � � � � � � � � � � � � � � �

( � � � ' � � � � 3 � � � % � � � � ( � � � � � � � � � � ! ! �  � ! � � � � � � + 5 � � ! � ( � � - 6 � . � ) ! � � � - � 
 
 7 2 - � � � � � � � ( � � �

" � � � � � � � ' � 8 ! � � � � ( � ) � � � � � � � � ' � ( � � � 8 � ! �  � ' � � � � � ! � � � � � � � � � � � � � � � � � � 9 � � � ! � � ( � � � � ' � � � �

� � � � � � ' � ( � � � � � � � � � � � � � � � � � % � 8 � � ! � � � � � � � � � � � ! � � � � � � � � : " � � � � � ! � � % � � � � � � ! � � � � � � % � 8 � �

! � � ! � ' � ' � ( � � � � � ! � � � � � � + ; � � % � � � - < � ; � ) ! � � � - 0 1 1 0 = 6 � � � � � � - 6 � > � - 0 1 1 0 = / � � ! � � 8 - ? � ) ! � � � -

� 
 
 
 2 � 9 � � � ' � � � � � ! � � � � � � � � 3 � � � @ � � � � � � ' � � � � � � � � � � � � � � ! � � � � � � � � � � ' � � % � � � ' � � � � � ! � � ( � � � � ' �

� � $ � � � ( � � � � ! �  � � � ! � � � � ) � ! � � % � ! � � � � � ' � � � � ! � � � � � � � � - ! � � � � � � � : - ! � � � � � � � 
 - ! � � � � � � � A ) ! � � � � � � �

* � � � ! � ( � � � � � � 3 � � � ! �  � ' � � ! � � � ! � � ( � � ! ) ' � � $ � ! � � � � � ' � ! � � � ' � � � � � � � � � � + . ? < 2 ( � � � ! � � ' � � � � � �

+ 6 � # � ( ' � � - > � ) ! � � � - 0 1 1 A 2 �

. � � ( � � ( � - ' � � � � � ' � ' � $ � � � � � � � ( � ' � � � � ! � � � � � � � � - ! � � � ' � � � � � ! � � ( � � � � � � � � � � % � � � � ' �

� � � � � � � � � � � � � ( � � - � � � � � # � � ! � � � � � � � � � ! ! �  � $ � � � � � � � � ( � � � � � � � � � � � � � � � � � �  � � ! � � � � � � � � � � � � �

� � � � ( � � � � �  @ � ! � � + 4 � � � � � � � - 9 � ) ! � � � - 0 1 1 � = ; � � % � � � - < � ; � ) ! � � � - 0 1 1 0 2 � ! � � � � ' � � � � � � % � �

� � � � � � � � ' � � � ! � � � � � � * � � � � � 3 � � � ' � � �

� � � ! � � � ( � � � � � ' � � � � � � ! � � � � � � 
 + � � ! , � ( - . � / � )

! � � � - 0 1 1 1 = B � � � ( � � � � - C � ) ! � � � - 0 1 1 1 = B � � � ( � � � � -

C � ) ! � � � - 0 1 1 � 2 �

D E F G H I J J K L M H G N O P M K Q G N G P H G R I M S K M T S K M E

E U G J S E M N E V O F U O N O T W E X H K P S F K Y I J K L M H G N E P O F T E M G N E P

J G N I N E F G P Z [ K N H K S J R \ ] E T I K F G ^ _ ` X J O N ` ^ a b b b c ` D E

d F O S G W M E R I M S K M T S K M E P G R E H G S G J S E H O E P O J K E H E E

V K J F O S e Y I N O P X Q G P W J I N E P P K M f d S K J E P ^ N O g I G P I T K G F G

g I G H G P G V d G h E I M d E d G N G M G N S F f U K J O K M S F E J G N I N E F H G

i j k l m n o p q r s t u v n w v o x y l x w z k s m q s v m q s o
q s m n o s k p j w o n w l { | } ~ � } � � � } � � � } � � � � � � � � � � �

� � � � �



� � � � � � � � � 	 
 �

� � 
 �

� � � � � � � � � � � � � � � � � � � � � � � �  � � � � 
 
 ! " # � $ $ � % � � �  � � � & ' ' ( " ) � * � +  ,  � ) � � �  � � � & ' ' ( - � � � � � , � . / � �  

� 0  � � � � � �  � * � 1 � � � � 2 � � 3 � � �  � � � & ' ' ( " 4 � � � 5 � � � � �  � � � � 
 
 6 " ) � � � � � � � � % � � �  � � � � 
 
 6 -  7 � � � � �

� � , � . / � �  8 � + � + 7 � � � � � � , � � ,  $  � � � � � , � � � � � � 9 � �  � $ �  , � � � � � � � �  � � � � � 8 � � � � � � � � 8  � � ,  � � � �

� 0  � � ,  � � � � # �  $ � � * � � 3 � � �  � � � � 
 
 : - �  +  $  � � � � � , � � � � � � 9 � � � � � , �  � , . , � � � �  � /  � /  � � $ � 8  �

� � � 8 � �  � � ; � < � � � ; � � � � �  � � � � 
 
 ! - � % � , � 8 �  � � � � � � � , � � � � � 8 � +  � , � � 8  = � � � � � $ �  $ � � 8 � 8 � �

� � , � � $  $ , 9 , � � � � 8 � � � � � � , � � < , � � � � � , . � � � < � 8 � � � � � + � �  � � � $ � � , � � � � � � � $ � � � 8 � 8 8 � $ �  +  � � � � �

, � � � � $  � , � � � � � � � � � � � � , � � � � � � � � � 8 � � / � � ,  � � � � �  $ �  , � � ,  � � > ? @ � 1 � � , � � � � � 4 � A � � �  � � � � 
 
 6 "

B � + 7 � � , � # � � # � � 8  � � @ � � � 
 
 6 - � � � 8 � � $ � � 2 � + � � � ,  + � ,  �  � 8 � � � � , � � ,  � � +  8 � �  � 8 � C D E F E � � � � �

� � � � � E 	 � F 
 � D �  +  � � � � ,  � � � � � E � � 
 E � 
 $ � � � � � � � � , � � < , � � � � 1 � � � � � � 8 � � � � # � � �  � � � � 
 
 � "

) � � � � � � � � % � � �  � � � � 
 
 6 - � = � � � � , � � � � � � � � � � � + � � , � � / � � , � 8  � � � � 8  � � /  � + � � � < � � < � 8  �

� � ,  $ � � � + . , � �  � 8 � � � � , � � < , � � � + � , � 8 � � � � � � < � > � ) � � �  � � � � 
 
 : - � # � � � + 7 � � <  � � � � � � , � � < , � � �

, � + 7 � � � $ � � 8 � �  � � � � 2 � � � � � � � � � � � � �  � > � A   � � � ; � % � � �  � � � & ' ' : " ; � < � � � ; � � � � �  � � � � 
 
 � - � � � , �

, � � � � �  � � � � 9 � 8 � � � � ,  $ � � � + � � � � � � � � � � � � �   � � � � � � � � /  � + � � � 9 � 8 � �  + $ � � �  � , � � � � � �  � �  �

1 � � > B � � � 2 � + � = � � , � � � � � � $ � $ � � � � � , � �  � � � � + � , � 7  � � � +  8 � � � < � � �  � � � � � � � � � � 8  = � � � � , � � �

� � � � � � � � � � � / � � � , � 8 � � � � � < � � 8 � � � � � � � �  � � � - � � � � � � � � � � �  � � � � 
 
 : - � 4 � 1 � � > B , � + 7 � � � � � , � �

�  +  + � � � � � � �  � � , � � � � � � � � � 8 � � � + � � � , � + � 8 � � 8 � $  � � $  $ ,  � � � � B � � � � � � A � � # � � 8 � � � # � B � �

� 
 
 : - � �  � �  � � � � � � � � � � 9 � �  � � � � � � , � � < , � � � $ � � 8 � $ �  +  � � � � � � + � �  � � � � � � � � 7 � � � 8 � 8 � � � � � � �

� � � � � � � � � � � $ � � � , � � $ �  � � $  $ , 9 , � � � � � ) � + 7 � � � � � � �  7 � � � � � 8  = � � � � � � � , � � < , � � � $ � � 8 � � � < � � � � � �

�  � , �  � 8 � 8 � , � � + � � � 8  � < � � � � � � � � ,  � � � � �  +  $  � � � � + $ �  � � A % & � ? A # % � � � � � � ,  � � � � �  � � �

� 
 
 � - � / � � ,  � � � 8 � , � � � � � � � $ � � 9 � � � � , � � � � � � � � � � � � � 8 � � � � � � & ' ' ' " A � 8 8 � � � � B � � �  � � � & ' ' ' - 8 �

� � , � � � � �  � � � � = � � �  � , �  � � � � � 0 $ � � � � 9 � 8 � � / � � ,  � � � � �  $ �  , � � ,  � � > ? @ � � � � � � ,  � � � � �  � � � � 
 
 & - �

� � � � 8  � � � � < � � 8 � � � � � � , � � < , � � � � � � � + � �  8 � � � $ � , � � �  � � � 8 � � , � � $ � � , � � � 1 � � � � � � � � + . �

8 � � ! � � � �  � � � 8 � � � = � � � � $ �  , � � � � �  8 � / � � � 8 � $ � � � � � � � � � 9 + � � � � � � � � , � �  < � �  +  + � , � � , �

� � � 7 � � � � � 3 � � �  � � � � 
 
 6 " � � � � � � � � � � � ) � � � 
 
 & " � � , � � � � � � � � � � � � � 8 � � � � � � & ' ' ' - � 4 � � � 8 � � � 8 �

$  � � < � � , � + � � � � � � , 9 0 � � � � � � � � � � � � 9 � 8 � � � $ �  , � � � �  � � � � � �  � � � 0 $ � � � � 9 � � � , 9 $ � � � � � +  8 � �  �



� � � � � � � � � 	 
 �

� � 
 �

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �  � � ! � � "

# $ % $ � � � � $ " 
 & & ' ( $ ) � � � � � � � � � � � � � � � � � � * � � � � � + � � � � � � , � � � � � � � � � � � + � � � � � � � � � � - � � � � �

� � � . � � � � � � � � � � � � � � � � � / � � � � � � � � � � � � � . � � � � � � � � � � / � � � � � � � � � � � � � � � � � � � � � � � � � � � � . 0 � � � � �

� � � � � � � 1 � � � � � � � � � � � � � " � � � � 2 � � � / � � � � - � � � � � � � � � 1 � � * � � � � � . � � � � � � � � � � � � � � � . � � . � � � � �

* � � � � � . � � � � ( � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � . � � � � � � � � � � 3 � + � � � " 4 $ 5 $ � � � � $ " 
 & & ' 6 7 � � 8 � � "

9 $ 4 $ � � � � $ " 
 & & : 6 7 � � . � � � " # $ ; $ �

� � � $ " 
 & & & 6 < � � 8 � � " 9 $ � % � � � � � " # $

< $ " 
 & & : 6 = � � � � " > $ 7 $ � � � � $ " 
 & & : 6

4 � * � � � � � . " ; $ � � � � $ " 
 & & & 6 4 � � ! " ? $ # $

� � � � $ " � @ @ A ( $ 9 � � � � 1 " � � , �

� � � � � � � � � - � � � � � � � � � � � � � � � � � � � �

- � � � � � � � � � � � � � � � � � � � � � � , � �

� � . � � � � � � � � " � � - � � � � �

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

� B � � � � � 8 � " C $ % $ � � � � $ " 
 & & & 6 % � � � � " C $ 9 $ � � � � $ " � @ @ � ( $ ? � � � � � � � " � � � � � � � � � � 1 � � � � � � � � � � � � � � � �

� � � � � � � � � � � . � � � � � � � + � � � � � � � � � � � � 1 � � � � � - � � � � � � � � � � � � � � � � � � � � � � � 2 � � � � � � � � � � � � � � � � � � � � � D


 $ � < � 7 � � � � � . � � � � � � � � � � � � � � � � � � � � � � � � � � � � , � � � � � � � � � � � � � � � � � � � � � � � � � � 2 � � � �

� � � � � � � E � � � $

� $ � < � � � � � � � � � � � � � . � � � � � � � � � � � � � � � � � � � . � � � � � � � � � � � � � � � � + � � � � � � � � � � � � � / � � � �

� � � � � � � � � � � � � 0 � � � � $

F G H I J K L M N O P Q R L I N P J S K P S H K T P L I S I J K N L J L G S I P T U H S K S P S P S G
J K L P I M H K I T V S G L S P W S K U S V L V X Y Z Z [ \ ] ^ _ \ ` _ a \ b c _ \ ^ c d \ c [ d ] \ e f

g e d h e i j k Z _ \ e g ] f _ ^ _ h e f l \ k ` i c ] c f ^ d _ e b ] b c d e ^ a \ Z [ ^ e \ ^ c m n o o p q r



� � � � � � � � � 	 
 �

� � � �


 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �  � � � � � � � � � � � �

� � � � � � � � � � � � � � � � � � �  � � ! � � � � � � � � � � � � � � � � � � � � " � � � � � � � � � � � # $ � � � % & ' ( � � � ' % � ) ) * + % � � , � �

� � � � � � " � � � � �  � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

� � � � � � � � � � " � ( � � � � � � � � � � � � � � � ! � � � � � � � � � � � � � � � � � � ' - � � � � ! � � � � % � � � � � � � � � � � � � � � � � � � � � � � �

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � . � � � � � � � � � � � � � ' / �  � � � � � � � � � �

� � � � � � � � � � � � � � � � � � � ! � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ! � � ( � � � � � � � � � 0 � � � � � � � � � � � � � � � � % (

� � � 1 � � � � � " � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � " � � � � � � � � � � � � � " � � � � � � � � � # 2 � � � � % 2 ' 3 ' (

� � � ' % 4 5 5 5 + % � � � � 0 � � � � � % � �  � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

� � � � � � � �  � � � � � � � � % � � � � � ! � � � � % � � � � 6 � � � � � � � � � � � � � � � % � � � � � � � � � � � � � � � � � � � � � ! � � � � � � � �

� � ( � � � � � � � � � � � � " � ( � � � � � � ' 7 � � ! � 8 � � �  � � � � � � � 6 � � � � � � � � � � � � � � � � � � � � � � � � 6 � � � � � � � � " � � �

� � � � � � � � � � � � � � � ! � � � � � � � � � � � � � � � � � � � � � 0 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ! � � � � � � � � � � �

9 : ; < = > ? @ A B C D E F < G ; H I ? J H : K > L @ H < L K ? = L M N C A @ L H C : ? H C O H > I H J ? J J H P ; C = A C M = L C Q R S T R U V U S W V U X Y Z [ Z U Y S [ \ ] ^ _ T
` U a b S X Z [ R U Z ] S T ` U ] ^ a ^ U T ` S V ^ T ` X Z ] U [ \ [ Z X U V U T R ^ Y U X V S V U V ` Z R c S V V U ] \ U T ] ^ Z [ U V d e Z a Z T S X U b X U V U T ` Z [ Z b X S ` U c T Z
f \ T ` ^ T g ` ^ T Z d h [ R U R S X S i S U V [ Z a \ ` Z ] ^ _ T d h [ b X ^ a U X S W i U ` ^ Y S R U [ Z b X S ` U c T Z a \ ` Z R Z V U f Z X U b X U V U T ` Z R S ] S a S \ T
W S ` _ T Z j \ [ Q ] \ Z T R S ^ T ` U X ] ] ^ S T Z T k l V U Z ] ` ^ Y Z m n b Z V Z Z ] S [ S X X S i S d h T ` S T ] U V V U R U V Z X X S [ [ Z T ` S R Z \ T Z V U X ^ U R U U Y U T ` S V
o \ U ] Z \ V Z T ] Z a W ^ S V U T [ Z T U \ X S T Z k p [ U ] f Z V g X ^ V U V n R U U T ` X U [ S V ] \ Z [ U V Z [ g \ T S V k p [ U ] f Z V X S i Z V n ] S T ` X ^ W \ q U T Z [ Z
a \ U X ` U R U [ Z V T U \ X S T Z V a r V V \ V ] U b ` ^ W [ U V d s \ U T ` U t k u \ V U [ [ Z Q � d s d q � Z ] � S T Z [ R Q � d h d Q � � � � n d



� � � � � � � � � 	 
 �

� � 
 �

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �  � � � ! " � # � � �  � � � � $ � � � � � � � � % & � � � � � � ' � � (

) *  � � � * ( + , , , - * . � � � � � � � � � # � � � � � � � � � � � � � � � � � � � � ' � � � � � � # � � / � � � � 0 �  � � � � � � � � � � � � � ! / � � � � � � �

� � � � � � � 0 � � � � � � � � � � � � � � � � � � # � � � � � � # � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

� � / � � � � # � # � � � � ' � � # � � � � � � � � � � � � � � � ' � � � � � � � � � � � � � � � � � � � � *

+ * 
 * + * � 1 2 3 4 5 2 & 6 7 8 1 6 5 4 & . 6 9 6 5 6 4 7 : 4 9 1 4 3 6 3 3 4 ; < 7 = 8 7 > = 2 7

5 � � � � # � � � � � ? � � � � � � � � � � � � � � � � � � � # � � # � � ! � � � � # � � � � � � ' � � � � � � � � � � � � � � � � � � � � � � � � � � �

� � � � � # � � � � � � � � � " � � � � � � � � � � � � � � � � � � � � � � � � � � � # � � ' � � � " � � @ A B C B D E F G H I J G H K B L H C M J A

N O P Q R S R T U V Q R W X Y Z [ \ ] Y W ^ _ _ ` a b c P d R Q \ d e H J K B A E H f g F M F C J G J L H K C N X V c R ] R h W i Y Z j V T k W l Y W ^ _ _ ` a b

m V [ V d n V o T R p k d q @ H K F B A J A F B N r R T ] \ s k [ q W l Y t Y Z [ \ ] Y W u v v w x y k ] ] V T W z Y y Y Z [ \ ] Y W ^ _ _ { a W | R | } p V T \ d W

U V V Q h T V V ] ] \ d T R h R d ~ H M M � C C D � N r R Q h \ T W � Y Z [ \ ] Y W ^ _ _ � x s \ Q � \ T d h V Q W X Y Z [ \ ] Y W ^ _ _ ` a Z T R h \ Q V d � � C

I � C � � G � C N � \ U c d \ Q W � Y O Y Z [ \ ] Y W u v v v x y R Q c k R T k Q k W i Y Z [ \ ] Y W u v v � a Y � V Q h T \ U V V d h \ d � ] h k | \ d W ] \ d

T R h \ Q V d d \ Q ] \ d | R | } p V T \ d � P V | � d s V Q h R � R d \ p T V [ V Q U V o k U \ R � P V h k V Q V Q P Q [ k [ ] \ T V m T \ U P [ h k s \ | P Z

[ \ T h \ Z V ] h R | R � \ U V d P d [ R | R U R d d \ Q | P Z c T R Q U V d Y i \ d R s R Q [ V d [ k V Q h } p k [ \ d U V V d h R � ] h k | R U � [ R U R

q R Q ] \ c T R U \ [ T V R T Z V d h R o ] V [ V T P Q R c T R Q s R T k V U R U U V T R h \ Q V d | P h R Q h V d m R T R h T R h R T U V T V m T \ U P [ k T V ]

m R h T � Q U V R ] h V T R [ k \ Q V d m R T R V Q p V T | V U R U V d Q V P T \ U V c V Q V T R h k s R d W R d } d V V d h R o ] V [ V Q [ \ | \ V ] | V � \ T

| \ U V ] \ U V ] R V Q p V T | V U R U U V � P Q h k Q c h \ Q Y

� V Q h T \ U V ] \ d R Q k | R ] V d | \ U k p k [ R U \ d c V Q � h k [ R | V Q h V d V m P V U V Q d P o U k s k U k T V Q U \ d c T R Q U V d

c T P m \ d � i \ d R Q k | R ] V d h T R Q d c � Q k [ \ d Z ] \ d R Q k | R ] V d � r Q \ [ � � k Q � Y



� � � � � � � � � 	 
 �

� � 
 �

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �  ! � � � � � �

" # � � � � � � � � � � # � � � �

� $ % & ' ( ) * ' $ + & , - ' ( & . / ( ) 0 % & & + $ + & ' 1 ' 2 + + $ 3 - ' . * + ( , % 2 + � � � + 4 5 . + ( % * 6 , ' ( , + ' & 6

. + ( % * ' 7 8 6 + 2 + 0 % 2 ) 3 ) 0 ' - 8 ' - ' , % 2 ' $ ' 8 - % , + 9 ( ' : % & 5 $ % 8 ' - ' $ ' - + . ) 5 ( ' ( 5 * ' $ ' ; � # & ' ( 2 % 6 ( '

0 % ( & , - 6 0 0 ) 5 ( 0 % ( + $ 8 $ < & * ) 2 % 2 + � � � 0 % ( $ ' & + 0 6 + ( 0 ) ' 2 + $ . + ( = 6 + = 6 + - + * % & ) ( , - % 2 6 0 ) - : * + 2 ) ' ( , +

, / 0 ( ) 0 ' & 2 + � � � - + 0 % * > ) ( ' ( , + ? * ) 0 - % * ' ( ) 8 6 $ ' 0 ) 5 ( % , - ' ( & 3 + 0 0 ) 5 ( & + ) ( , - % 2 6 0 + + & , + ( 6 + @ % . + ( ' $

' A ' - + ( $ ' 0 / $ 6 $ ' 2 ) ' ( ' 8 ' - ' = 6 + & + ) ( & + - , + + ( + $ . + ( % * ' 0 + $ 6 $ ' - � � ( , - + + & , % & * % 2 + $ % & 2 + ' ( ) * ' $ + &

, - ' ( & . / ( ) 0 % & 2 + & , ' 0 ' * % & $ % & - ' , % ( + & B � C D : + $ * % 2 + $ % 0 % ( 2 ) 0 ) % ( ' $ ? $ % & - ' , % ( + & B E � � D �

� % & * % 2 + $ % & B � C D 7 � C F � ? � C F � ; & % ( $ % & ' ( ) * ' $ + & , - ' ( & . / ( ) 0 % & 8 ' - ' $ ' + ( 3 + - * + 2 ' 2 2 +

" 6 ( , ) ( . , % ( * < & + & , 6 2 ) ' 2 % & ? * + G % - 0 ' - ' 0 , + - ) A ' 2 % & H % ? + ( 2 9 ' � � ( , - % 2 6 0 ) + ( 2 % ' & 9 $ ' & + 0 6 + ( 0 ) ' = 6 +

0 % ( , ) + ( + ( $ ' + 4 8 ' ( & ) 5 ( 2 + - + 8 + , ) 0 ) % ( + & � � � 8 - % 8 ) ' 2 + ) ( 2 ) @ ) 2 6 % & + ( 3 + - * % & 7 � ' @ ) + & : � � I � ? 0 % $ � :

� J J K L � ' ( . ) ' - ) ( ) : � � ? 0 % $ � : � J J C L � ' - , ) ( 2 ' $ + : � � ? 0 % $ � : � J J M ; & + H ' $ % . - ' 2 % = 6 + $ % & - ' , % ( + & = 6 +

( % - * ' $ * + ( , + ( % , + ( 9 ' ( @ ' - ) ' 0 ) % ( + & + ( + $ ( N * + - % 2 + - + 8 + , ) 0 ) % ( + & � � � + ( + $ . + ( H 6 ( , ) ( . , ) ( ' :

- + 0 ) > ) + - ' ( $ ' 8 % - 0 ) 5 ( 2 + . + ( + 4 8 ' ( 2 ) 2 ' ' ( 5 * ' $ ' > ' G % + $ 8 - % * % , % - + ( 2 5 . + ( % 2 + $ ' H 6 ( , ) ( . , ) ( ' � � +

H ' % > & + - @ ' 2 % = 6 + + ( + & , % & - ' , % ( + & * 6 , ' ( , + & 0 % ( * < & 2 + � O O - + 8 + , ) 0 ) % ( + & : + $ . + ( ? $ ' 8 - % , + 9 ( ' & +

+ 4 8 - + & ' ( 0 % ( 8 ' , - % ( + & ( % - * ' $ + & 7 � ' @ ) + & : � � I � ? 0 % $ � : � J J K L � ' ( . ) ' - ) ( ) : � � ? 0 % $ � : � J J C ; : & ) (

+ * > ' - . % ' * + 2 ) 2 ' = 6 + ' @ ' ( A ' $ ' + 2 ' 2 2 + $ % & ' ( ) * ' $ + & + & , % & * 6 + & , - ' ( * % @ ) * ) + ( , % & 0 % - + ) 0 % & :

, + * > $ % - ? + & , + - + % , ) 8 ) ' & ) ( @ % $ 6 ( , ' - ) ' & � � 2 + * < & * 6 + & , - ' ( 6 ( 3 + ( % , ) 8 % 0 ' - ' 0 , + - 9 & , ) 0 % 2 + ( % * ) ( ' 2 %

B 0 $ ' & 8 ) ( . D = 6 + $ % + 3 + 0 , N ' ( ( ' 2 ' * < & 0 % G + - $ % & 8 % - $ ' 0 % $ ' ? $ + @ ' ( , ' - $ % & : + ( & + . 6 ) 2 ' $ % & ' ( ) * ' $ + &

+ ( 3 + - * % & G 6 ( , ' ( $ ' & 0 6 ' , - % + 4 , - + * ) 2 ' 2 + & & % > - + + $ @ ) + ( , - + ? ? ' ( % & + $ ) > + - ' ( 2 + + & ' 8 % & , 6 - ' H ' & , ' = 6 +

( % $ % & 2 + 8 % & ) , + * % & 2 + ( 6 + @ % & % > - + 6 ( ' & 6 8 + - 3 ) 0 ) + 7 � ' ( . ) ' - ) ( ) : � � ? 0 % $ � : � J J C ; � � 6 ( = 6 + & +

2 + & 0 % ( % A 0 ' ( $ % & * + 0 ' ( ) & * % & = 6 + * + 2 ) ' ( $ ' 3 ) & ) % 8 ' , % $ % . 9 ' 2 + + & , + * % @ ) * ) + ( , % : + $ B 0 $ ' & 8 ) ( . D + &

6 , ) $ ) A ' 2 % 0 % * % 0 % * 8 - % > ' 0 ) 5 ( 2 + $ 3 + ( % , ) 8 % 2 + $ - ' , 5 ( 2 + > ) 2 % + ( 8 ' - , + ' = 6 + + & 3 < 0 ) $ ? - < 8 ) 2 % 2 +

+ 3 + 0 , 6 ' - � � , - ' 2 + $ ' & ' $ , + - ' 0 ) % ( + & = 6 + + 4 8 - + & ' ( $ % & - ' , % ( + & � C F � ? � C F � + & $ ' 8 - % 8 + ( & ) 5 ( ' & 6 3 - ) -



� � � � � � � � � 	 
 �

� � 
 �

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 	 
 � � � � � � � � � � � � � � � � � � 
 � � � � � � �

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

� � � � � � � � � � � � � � � � �  ! " # $ ! % " � � & ' ( ) * " ( + " ) " , - . / � � # . , 0 1 1 2 3 , !  + � % � 4 ( 5 6 ( ) � �  � � ) � �   #

7  � ( ) " � 7 � 8 9  � 9 : / ( �  (  �  % " ! � 4  7 9  + %  .

; 9 ) 8 9  # � � 7 � 4  # � � < 2 = > / < 2 = 0 �  ( ) 4 " ?  +  ) %  �  ) � 9 ( ) % � ( # ) @ 7  + � 4  % + " ! #  %  � A ; B /  #

) " 5  # 4   C ! +  � " D ) 4  $ � % � � , ( ) ( # " E ( ) 4 � # � � 4 ( % � � � � ) F 9 ) % ( 7  ) %  � : �  + 5 ( 7 � � 8 9  ( 7 : � � % " ! � � 4  

+ ( % � )  � � � ) 4  % ( 7 ( G � � � ) � " 4  + ( : #  7  ) %  7  ) � + 8 9  � 9 � �  + 7 ( ) � � ) � + 7 ( #  � . H % + ( � ( # %  + ( � " � )  �

8 9  ! +  �  ) % ( )  � # ( ! $ + 4 " 4 ( 4  ?  + % " # " 4 ( 4 . - ( � �  7 : + ( � < 2 = > � � )  � % $ + " #  � , 7 "  ) % + ( � 8 9  # � � 7 ( � � � �

I J K L M N O P Q R S T T U V L W N X O Y Z L W J [ W S Z M Q \ Z ] P J O L \ Q S ^ _ W S J Z L N O M Z S W L Y K M O S M W L ` a W N W P b O c d e f g h i h j k h l k m n j k o h p p m g f q

q r p s m n t o u j v w g o h q h l r s r m l g r p h x n h y r o q g h q g m p n r l m n o u m p k q m u r q m z r q z h { r i m p i h v



� � � � � � � � � 	 
 �

� � 
 �

� 
 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �  � � � � � ! � " � � � � � � 
 � # � � � � �  � " � �  � � � � � � � � � � � $ % �

� � � � ! � � � � � � � � � �  � � � � � � � � � � � �  � � � �  � � � & � � � �  � � ! � � �  � � � � � � ! � � � � � � � � � � �  �  � � � � � � " � �

� � � ' � ( � � � � � � ! � �  � � � � � � � � � � � � � � � � � " � �  � � � � � � � � �  � � ) * � � ( � � � � � � + % $ , � � � $ + # - - 
 . $ / � 0 �

� 1 � � � � �  � " � � 0 � , � � � � �  � � � � ' �  � � � 2 � � � �  � � � � � � � � � 0 � ! � � � � � � � � � � " � � � 3 ! � � � � � � � 0 � � � � � �

� � 1 � � �  � � �  � ( � � �  � � � � ! � � � + � � ! � � � � � " � � � � � � ! �  � & � � � � � � � � � ! � � ( � � � � � � � � � � � � � ( � � �  � �

) 4 � ! � � � 3 � + 5 $ , � � � $ + � 6 6 7 . $ 8 ! � � � �  � � � � � � � � � � � � � � & � � � � � � � � � � � � � � � � � � � � � � �  � � � �  � � � � +

! �  � � � � � � � � � � � � � � ! � � � � � �  �  � � � � � �  � � � � �  � � �  � � � � $

# $ 9 $ # $ # $ # $ � * : ; 5 % : / � 
 � #

< � � � � �  � � ! � � � � � � � � � , � � � � ' �  � � � � 2 � � � �

� � � � � � � � � � 1 � � � � � � = > 8 � = 7 ? > % 
 + � � � � � � � � � � � 
 � #

� � � � � � � � 2 � � � � � � � ( � � � � �  � ; @ 8 � � � � ( � �  � � � � �

( � � � � � $ 5 � � � � � � ( � � � � �  � � � 3 ' � # � � � �  �  � � �

0 � � � � � ( � � � � 0 � � � � � � ' � � � �  � � � � � ! � � � # # 7

� � ! � � � � � � � � �  � � � � � ! � � � � = 8 < ) * � � ( � � � � � � + % $ , � � � $ +

# - - 
 . , � � � 3 ! � � � � ' �  � � � � � � � ( � � � � � ' � �  � � 9 # A � � � ! � � � � � � � 0 � � � � � ( � � � � � �  ' ( � � � ) * � � � � � �  +

% $ > $ , = 0 � � � � � � � + * $ B $ + � 6 6 � . $ 5 � � � � � � � � � � � " � � � � � � � � � � �  �  � � � � � 3 ! � � � �  � � � � � � � � � �

� ( � � � � � � � � � � � � � � � � � � � � � � 
 � � + � � � ( � �  � � � � � � �  � � � � � � � � � �  � � � � � � � � � �  �  0 � � � � � � � # 


� � � � � � �  � � �  � + � � � �  � � � ! � � C � � � 1 � � � � � � � � � �  � � � � � � � �  � � � � � � �  � � � � � ' � � � � � � � � � � " � � � �

! � �  � C � � � � � � � � � � � � � � � � � � � � � � � � � � �  � > ; @ B ) D � � � � � � + : $ , � � � $ + � 6 6 # . $ E � � � � � � � � � � � �

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � ! � � & � � � �  � � � � � � � � � � � �  � � � � � F � � �  � � � � � � � ! � � � �  � �  � & � � � � �

" � � � � ! � � � � � � � � � � � � � � � � �  � � � � � � � � ' �  � � � � � � � ! � � � +  � ( � � � � � � � ' � " � � " � �  � � � � � � G �  � � � � � �

 � � � � � � � � ' �  � � # ? A  � � � � � � � � � � � � � � � � � � ) D � � � � � � + : $ , � � � $ + # - - - H I � � ! � � � � � + < $ E $ , � � � $ + � 6 6 # . $

5 � 0 � � 0 �  � " � � � � � � � � � � �  �  � � ! � � ( � � � � � � � � � ! �  � � � � � � � � � � � � � � � 
 � � � � � 1 � � �  � � � �

� 3 � � � � � � � � ! � � � � � �  �  ! � � � ! �  � � � � � �  � � � ! � � � � � � � � � � � � � � �  � � � � � � � � � � � �  � � � ! � � ( � � � � ' �  � � �

J K L M N O P Q R S T U V W X Y Z [ \ ] Z ^ \ _ [ Y ` [ _ a \ ^ Z b ` c
` a d c Z ] Z a \ ` [ e f b ` c e X Z [ g Y ` [ b ` c ` h _ [ i j k

l m n o p o q r m s l o t u v w x y z o p m t { | } p s r m ~ q � � � � o t
} p s q | � o q y � k � � q o q o t u v w � | o o q r { o q } p s
m q } o � p s l � | ~ t � { q s z o � o q o t � o q � � s

�



� � � � � � � � � 	 
 �

� � 
 �

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �  � � � � � � � � � � �  � � � ! � �

� � � � � � � � � � � � � � � � � �  � � � � " # � � � $

% $ & $ % $ % $ � $ � ' ( ) * + ( , - . / �

+ � � � � � � � � � - . / � � � � � � � 0 � � � � � � � � � � � 1 � � � � � � � � � � � � � � � 2 3 4 � � � � � � � � � � % 5 5

� � � � � � � � � � � � $ * � � � � � � � � � � � � � � � � � � � � � � � � � � - . / % � � � � � � � 6 � � � � � � � � � � � � � � � � � � � � � � � 6 " � � � � � � �

� � � 6 � � � � � 7 ' � � 6 � � � � � � � + $ � � � � $ � % 8 8 . 9 $ + � � # � � � � � � � � � " � � � � � � � � � � � � � � � � � � 
 : ; � � � � � � � � � �

� # � � � � � � � � � � � < � � � � � 6 � � � � � � � � � � 7 ' � � � � � � � � + $ = $ � 2 < � � � � � � � � ' $ > $ � � ? ? � 9 $

+ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � @ � � � � � � � � �  � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

� � � � � � < � � � � � � � : � � � � � � � 7 � � � � � � � � � � � � � � � � � A � � � � � � � " � � � � � � � � � � � 9 � � � � � � B � � � � � � � � � �

� � � 6 � � � � � � B � � � � 6 � � � � � � � � � � � � � � � � � � � � � % ? � % & � � � � � � � � � � � � � $ + � � � A � � � � � � � � � � � � � � � � � � � - . / �

� � � � �  � � < � � � � � � � & � � � � � � � � � B � � � � � � � � � � � � � � � � � ! � � � B � � 0 � � � � � � � � � � � � � � � � � � � � � � � � � �

< � � � � � � � � B � � � � � � � � � � � � � � � � � 7 + � � � � � � C $ 4 $ � � � � $ � � ? ? % 9 $ 3 � � � � � � � � � � � � � � � � � � � � � � �  � � �

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �  � D � � � � � � � � � � � � � ! � � � B � ! � � � � � � � � 6 � � � � � � � � � � � � � � � � � �

E ' � � � � � F � � � � � �  � G $ * � � � � � � � � � � � � � � � � 6 � � � � � � � � � � � B � � � � � � � � � � � � < � � � � � � � " � � � � � � � � � � � � �

B � � � � � � � � � � � � � � � � � � � � � � � � � � � � � A � � � � � � B � � � � � ! � � � � � � � � � ! � � � � � � � � � B � � � � � " � � � � � � � � � � � � �

7 + � � � � � + $ 3 $ � � � � $ � % 8 8 8 H + � � � � � � C $ 4 $ � � � � $ � � ? ? % H ' � � � < � � I $ J $ � � � � $ � � ? ? ? 9 $ 3 � � 0 � � � � - . / �

� � � � � � � � � � � � � � � < � � � � � � � � B � � � � � � � � 6 � � � � � � � � � � B � � � � � � � � � � � � � � � � � B � � � � � � � � � � < � � � � � � � � � � �

0 � � � � � � K � � � � � � � � � � � � � � � < � � � � � � � B � 7 2 � � � � � � - $ L $ � � � � $ � % 8 8 8 9 $ 3 � � B �  � � � � � � � � 0 � � � � � � � �

M N O P Q R S T U V W X Y Z R [ S W U \ S T U V W [ ] W V ^ U T S _ ] N ` P ] ^ a N S \ S ^ U ] W Q ` P _ ] N ` P Q R S W P [ ] W ] P _ ] N ] b V W M c d e f g h g i e j e k l m l
g n o p q r g n f m l s h t g s u v w x y s h g m g k z f g f g h { g i g h i e s h g i | f z { l h }



� � � � � � � � � 	 
 �

� � 
 �

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �  ! " # � � � � � � � � � � � � � $ � � � � � % � & �

� � � � � � � � � � % � � � � � � � � � � � % � � � � � � � � � � � � � � ' � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

� � % � � � � � � � � � � � � � � � � � � � � � � � � � � � � ( ) * + , - * . / 0 1 2 2 . * + 0 3 ' � � � % � � � � � � � � � � � � � � � � � ( � % � � � � � % � �

� � � � � � � � � � � & � � � � � � � � � 4 2 2 5 6 7 1 * + 5 * + 0 8 3 ' � � � � � � � � � � � � � � � � � � � � � � � � � �  � � � � � � � � � � � � � � �

� � � � � 9 � � � � � � � � � � � � � � � � � � "

: � � � � � � � � � ; � � � � � � � � � � � � � < � � � � � � � = � � � � � � � � � � � � � � � � � � � � � � � � � % � � � � � ' � � � $ � � �

� � � � & � � � � � � � �  � � � � � � � � � � � � � � � � � � � % � � � � � � � � � � � � � � � � � � � � � � � � � � � � ( > � � � � � ' ? " @ " A � � � " ' B C C D E

: � � � � ' : " F " A � � � " ' B C C C 3 " G � � � � � � � � � � � � � � � � � � � � � A � � � �  � � � � � � � � � � � � � � � � � � � � � � � 
 � � � � � � �

� � � � � � � � � � � � � � � � � � � � � � � � $ � � � � � � B � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ; � � � � H I J � � � � � � �

� � � � � � � ; � � � � � � � " : � � � � � � � � � � � ; � � � � � � � � � � % � & � � � � � � � � � � � � � � �  � � � � � � � � � � � ' A � � � � �

� � � � � � � � � � � � � � � � � � � � � � � � % � � � � K � � � � K � � ' � � �  � � � � � � � � � � A � � � � � � � � � � � � � � � 
 A B � � � � � � � �

� � � � � � ( L � � � � � ' K " M " A � � � " ' B C C C E : � � � � � ' N " O " A � � � " ' � I I B 3 " F � � � � � � � � � � � � � ;  � � � ' � � � $ � � P � � � �

� � � � � � � � � � � � = � � � � � � � � � � � � � � � � � � & � � � � � � � � � � � � � � � � � Q � � � � � � � � � � � � � � � � � � � � � � �  � � � � �

( R � � � � � � � ' S " A � � � " ' � I I I 3 ' � � � � � � � % � � � � � � � � � � � � � � � � � � � � � � � � � � I J � � � � � � � � � B � � � � � � � �

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ( > � � � � � ' ? " @ " A � � � " ' B C C D 3 " G � � � Q � � � � �

� � � � � � � � � � � � � � � � � � � � � � � � � � � % � � � � � � � � � � � � � � � ; � � � � � Q � � � � � � � & � � � � � � � � � � � � � � � Q � � � �

� � � � � � � � � � � � � � � � � � � � � � � ; � � � T � � � � � � � A � � � � � � � � � � � & � � � � � � � U � � V � � W � � � � � � � � % � � �

( K � % � � � � � � � � ' > " L " ' � I I � 3 " L � � � � 9 � � � � � � � � � � � �  � �  � � � � � � � � � �  � � � � � � � � � ' � � % � � � � � < � � $ � � � �

� � P � � � % � � � � � � � � � � � � � � � � � � � ' � � �  � � � � � � � � � � � � ' � � � � � & � � � � � � � � � �  � � � � � � ' � � � � � � � 9 � � � � �

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � A � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 9 � � � � �

� � � � � � � � � � � � � ( > � � � � � ' ? " @ " A � � � " ' B C C D 3 � � � � � � � � � � � � � � � ; � � � � � � � � � � � � � � � % � � � � � � � � �

P � � � � � � ( > � X �  � � � ' S " A � � � " ' B C C D E O � � � V � � � � ' L " F " A � � � " ' B C C C 3 " : � � � � � � � � � � � � � � � � � � � � �

� � � � � � Q � � � � � � � � � � � � � � � � � � = � � � � � ( Y � � � � � � � � ' O " M " A � � � " ' � I I B 3 " G � � � � � � � � � � � $ � � � � � � � � � � � ; �

� � �  � �  � � � � � � P � � � � �  � � � � A � % � $ � � � � � � � � � � � � � � � � � � � � � % � � � � � � � � � � � � � � � � � � � � ' � � � � �



� � � � � � � � � 	 
 �

� � 
 �

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �  � � � !

" # $ # % � � � # ! & 
 
 � � #

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 	 � � � � 
 � � � � � � � � 	 � � � � � � � � � � � � � � � � � � � � 
 � � � �

�  � � � � � � � � � � � � 
 � � 
 � 
 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

� � � � � � � � � � � � � � � � � ! � # � # % � � �  � � � ! $ # ! � � � � � # � � � � � � � � � � ! 
 � � � � � � � � � � � � � � � � � � 
 � � � � � � � � � � � �

� � � � � � � � � � � � � � � � � � � � � � � �  � � � � � � � � % 
 � � � � � � � � � � � � � � � � � � � � � � � 
 � � � 
 � � � � � � � � � � � � �

� � � � � � � � � � � � � 
 �  � � ! � # % � � � # ! � � � � � ! � � � � � 
 � � � 
 � � � � � 
 � � � � � � � � � � � � � �  � � � � � � � � � � � � � � � � � �

� � � � � � � � � � � � � � � " � � � � � � � ! � # � # % � � � # ! & 
 
 
 � #

& # � # & # � # � � � � � � � " � � � � " � � �  ! � " ! � � �  !  � � � � � " � � � � � � � " � �  � � �  � �

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ! � � 
 � � � � � � � � � � � � � � � � � � � � � � � �

� � � � � � � 
 � � � � � � 
 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �  � � � � � � � � � � � �  � � � � � � � � � � � � � � � � � � �

� � � � � � � � � � � 
 � � � � � � 
 � � � � � � � � � # � � � � � � � � � � � � � � � ! � � � � 
 � � � � � � � � � � � � � � � � � � � � � � � � � � � � %

� � 
 � � � � � � � � � � � � � � � �  � � � � � � � � � � � �  � � � � � � � � � � � � 
 � � � � � � # � � 
 
 � � � � � � 
 � � ! � � � � � � � � � � � � � � 
 # !

� � � � 
 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 
 � � � � � � � � � � � � � � � � % � � � � � � � � � � � � � � � � &

� � � 
 # � � � � � � � � � � # � � � � � � � � � � � � � � � � � $ � � � � � � � ! � # % � � � # ! � � � � � 
 � � � � � � � � 
 � � � � � � � 
 � � � � � �

� �  � � � � � � � � � � � � � � � 
 � � � � � � 
 � % � � � � � � � � � � � � 
 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

� � � � � � � � � � � � � � � � � � � �  � � � � � � � � � � � � � � � � � � � � � � � 
 � 	 � � � � � � � � � 	 ! � # % � � � # ! � � � � % � � � � � � � � 
 � � � � � � !

� # % � � � # ! � � � & % � � � � � � � � 
 � � � � � � ! � # % � � � # ! � � � � � #

� � � � � � � � � � � � � � � � � � � � � 
 � � � � � � � � � � � � � � � � � � � � � � � � � � 
 � � � � � � � � � � � � � � � � � � � � � � � � � � �

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ! � � � � � � � � � � � � � � � & & � � � � � � � � �  � � �


 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � % � � � � � � � � � � � � � � � 
 � � � � � � � � � � � � � � � �

� � 
 � � � � � � � � � � � � ' # � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ! � � � � � � � � � � � � � � � 	 � � � � � � � � � � � � � � �



� � � � � � � � � 	 
 �

� � 
 �

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �  � � ! � � " # � � $ � � �  � � � � � � � � � � � � � � � � � � $ �  �  $ � � � � � % &

� � � � � � �  �  � ' � � � � � � � � � � � �  � � � � � � �  � ( $ � � � � $ � � � � � � � � � � � � � � � $ � � � � � � � � � � � � � � � � � � � � � � � ) � � ! � � �

� � � � �  � � � � � � � � � � � � � � � � � � � � �  � � ! � � ! �  � �  � � � � � ! � $ � � � � � � � * + � � � � � � , � � � � � � � � - " ) � � � " � . 
 
 % / "

- � � � � � � �  � � � � � � � � � � � � � 0 � � � � � � � � � �  � � � � � $ �  � 1 � � � � � � � � � � � � � � � $  � �  � � � � � � � � � � � � � �  �

� $ � � � � ! � � � �  � � � � � � � �  � ( $ � � � � � � �  � � � 2 � � 1 �  � � � � � � � �  � � �  � � � � � � � � $ �  � � � � � � � � � � � �  � �  �

� � � � 0 � $ � � � � � � � � 2 � �  � � � � � 3 $ � � � � 2 � � � � � �  � � � � � � � � � � � � � � � � � � � * 4 3 � 1 � 5 � � � � �  � 1 � + " ) � � � " �

. 
 
 6 / " 7 � � � � � � � � 2 �  � $ � � � � � $ � � � � � � � � � � � � � � 8 $ � � � � � �  � � � � � � � � � � �  � � � � � ! � � ! �  � �  �

� $ � � � � ! � � � � � � � � $ � � �  �  � � $ � � � � � � � � � � � � � � � � ( $ � � � � � � $ � 2 � � � � � � � � � 1 � � � � � � � � � � � � $  � �  �

� � � � � � � � � � � � � $ � � � � � � $ ) � � � � � � � � � � � � 0 $ � � � � � � � � � � ( $ � � � � � � � �  � ! � �  � � � � �  � 0 � � � � � $  � � �  �

� � � � � � � � � � 0 � $ � � � � � � � � � � � � � � 2 � � � � � � � � � � � 8 � � �  � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

� $ � � � � � "

% " � " % " � " � + 9 4 - : 9 7 ; < , # = > , ? , : , - @ A - ? + - 4 , 4 4 - 5 B @ C D @ E C 9 @

- � � 0 � � � � � ; < , # = � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �  � � � 2 �  $ � � * < � � � � , � � � � � � � � �

# � � � � � � � � � / ( $ � � � � � � � � � � � � � 2 � � � � �  � � � � � � � � � �  � ! � � �  � � � � � ! � � � � � �  � , 4 @ � ( $ � � �

� $ � � � � � � � � � � � � � � �  � 3 � � � , 4 @ � � � � � �  � � � � � � � � � � � � � 3 � � � $ � � � � ! � � � � " : � � � � � � � � � < , # � ' � � � � � �

� � � � � � � � � � � � � � �  � � � � $ � � � � ! � � � � � $ � �  � � � � 8 � � � � � � � � � �  � � � � � � � � � �  � � � � $ � � � � ! � � � �

� �  � ! � � � " , � � 2 � � � � � $ � � � )  � � � � �  � �  � � � � � � � � �  � � � � � � � � � � � ' � � � � �  � � � � � � � �  0 � � � � � � � �

� � � � � 3 � � � �  � ! � � �  � � � � � � � � * 5 �  ! � � � � F " E " ) � � � " � % G G & H 5 �  ! � � � � F " E " ) � � � " � % G G G / " # � � % I

� � � � � � � � � � � � # , E � � ! � � � � � $ � � � � � � � � � � � � � � " , � � � � � �  � � � � 6 & � � � � � � � � � � � � # , E � � ! � � � � � � � � � �

� � � � � � � � ; � $ � � � � � � = � � � � � � � $ � � � � ! � � � � � � � � ! � � $   � � � � � ! � $ � � � � � � � ( $ � � � � ( $ � � � � � � � � � � � � � � � � �

( $ � � � � � � � � � � � � � � � � � � $ � � � � � " - � � � � � � � � � � � � � � � � 0 � � � � � � � $ � �  � � � � � $ � � � �  � � � � � �  $ � � � � �

 � J 4 @ A * K $ � � � � � � # " ) � � � " � . 
 
 % / " @ � � � � � � � � � � � � � � � � � � � � � � � � � � � �  �  � � $ � � � � � �  � ! � � � � � � � � �

� � $ � � � � � � � � � � � � � % . � � � � �  � 2 �  � � � � � � � � $ � � � � � � � � � � � � � � � � � �  � � 2 � � � � 8 � � � � � � � $ $ � � ( $ �

� � � � �  � � � � ; L � � � M � � � = * 5 �  ! � � � � F " E " ) � � � " � % G G G / "



� � � � � � � � � 	 
 �

� � 
 �


 � � � 
 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �  � ! � � " ! � � �

� # $ % & ' ( % ) * $ � + & # , + � ' & � % - ' . * / * & , ' % - * ) # $ 0 / % & $ 1 2 & ' , # $ 3 $ * , % / % , 0 * / ' 4 % & 5 # / ) % $ 6 $ 0 ' 0 6 , ' 7 &

- * ) 1 * & & # / ( % ) - * ' & 0 * / 2 $ 5 # / # 0 / # ( 6 0 % & 0 * 3 ) # 1 / % & - # % $ 8 ( ' ( * 0 ' 4 % / ) % % ) 0 * / % , ' 7 & 1 * & 2 0 ' , % 5 / # - 6 , ' - %

5 # / ) % * & . * / ( * - % - � � % 5 / * , ' $ ' 7 & - * ) % $ 6 $ 0 ' 0 6 , ' 7 & 1 * & 2 0 ' , % 3 5 * / ( ' 0 * 9 6 * $ * / * 5 / # - 6 4 , % ( : $ . ' * ) ( * & 0 *

) % % & # ( % ) 8 % , % 6 $ % & 0 * - * ) % % 5 % / ' , ' 7 & - * ) % * & . * / ( * - % - � � $ 8 3 % ) ' 1 6 % ) 9 6 * * & ; 6 ( % & # $ 3 ) # $ / % 0 # & * $

( % & ' . ' * $ 0 % & ) % * & . * / ( * - % - * & * $ 0 % - ' # $ ( * - ' % & # $ < 0 % / - 8 # $ - * ) % = ' - % - * ) % & ' ( % ) & * , * $ ' 0 % & - # * $ 5 * / % /

) % / 1 # 0 ' * ( 5 # 5 % / % 0 * & * / ) % & * 6 / # 5 % 0 # ) # 1 8 % < ( 6 * / 0 * & * 6 / # & % ) � � 6 & 9 6 * , # ( # ( # - * ) # 5 / * $ * & 0 * $ 6 $

- ' . * / * & , ' % $ 3 < % 9 6 * * $ 0 # $ / % 0 # & * $ 3 % - ' . * / * & , ' % - * ) # $ 5 % , ' * & 0 * $ , # & * & . * / ( * - % - - * � 6 & 0 ' & 1 0 # & 3 & #

5 / * $ * & 0 % & - 2 . ' , ' 0 $ ( # 0 # / * $ / # > 6 $ 0 # $ �

� # - * ) # - * / % 0 7 & � + & # , + � ' & � � ? ( * / # - * 0 / ' 5 ) * 0 * $ � � " � - % - . * & # 0 ' 5 # 5 % 0 # ) 7 1 ' , #

@ A @ B C D E F G H I J K L M N O P Q P Q

R S T U V J J U V U O P Q P Q

@ A @ K V M W J J J K V M K N O P Q P Q

@ A @ X Y Z [ @ A @ X Y Z J \ U N K V O P Q P Q ] O P ^ _ `

@ A @ X a a a \ K K K N V O P Q P Q

b c d e f g h i j i k l m n i g o p p q r b b c d s t e f s g u i v i k l m n i g q w w w r b b b c u s f x n n s y g d i z i k l m n i g o p p { r
b | c } ~ s s n s � g | i h i k l m n i g o p p p r | c } ~ s s n s � g | i h i k l m n i g o p p o r

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 	 � � � � 
 � � � � � � �
� � � � � � � � � � � � � � � 	 � � � � � 
 � � � 
 � 
 � � 
 � � � � � � 
 � � � � � � � � � � � � � � � � � � 
 � � � 
 
 � � 
 � � 
 � � � � 
 � � � � � � � � � �  

! " # " $ % & ' ( ) * + % , + % , - & ' . - ( / & + 0 & - ( % . & / 1 & ) & . / , ) ( - & ) - ( & ) 2 & / % & 0 ( 0

0 & 3 . ) 1 * ) 4 1 , )

' 5 6 7 8 9 : ; < = > < ? < 5 < 7 > @ A 8 B A < 5 : 8 ; C 5 8 9 : 9 8 D = A < 5 B 7 ; < 9 : = 8 7 ; B 7 ; B 5 < 9 @ 5 : E < 7 < = 5 : ; @ < E > <

= < @ E B = : 5 7 < F : 5 5 < G : A B : 9 : H B : 5 > < E : = A B 5 : 7 9 B = A 8 9 8 B = < 7 9 < 5 @ 5 : E < 7 = B E ; : 5 < 7 I B E J : = A B : K @ < < 5



� � � � � � � � � 	 
 �

� � 
 �

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �  � � � � � � � � � � � � ! �  � � � � � � " � � � � � � � � � �  � �

� � � � � � � � � � � � � � � # � � � � � # � � � � � $ � � � � � � � �  � � � � % � � � � � � � � � � � � � � � �  � � � � � & 
 � ' � � � � � � �  � � ( � � � �

� � � � � � � � � � � � � � � ! ) � � � � � � � � � � �  � � � � � � � � � � � � � � � � �  � � � � � � � ( � � � � � � � � � � � � � � � � � # � � � � � � � �

� � � � � � � � � � � � * # � � % � � � � � � � � +  � � � � # � � � � ( � � � � � � � ! + � � � � � � � � � � � � ) �  � � & � � � � � � � �  � � ( � � � ( , � � �

� � � � � � � � � � � � � � % � � � � � � , � � � � � � � � �  � � # � � � � � � � � � � � � � � � � � � �  � � � � � , � � � � * � � - . / 0 " ) � � �

� � � � � �  � � ( � � � � 1  � � � � � � � � � � � � � � � � � � � � � � � � � � � � �  � � � # � � � + � � � � � � � � � � � , � � � � � � � � � � � � � 2 3 � + " � �

4  � � � � � � � � � � � � � 4  � � � � � � � � � � � �  � � � #  � � � � � � � � � � � �  � � � � � 1  � � � � � � � � , � � � � � � � � � � � � �  � � � �

� �  � � � � � � � � � � � � � � � � � � � � � % � 4  � � � � � � � � % � � � � � � � , � � � � � � � � � 5  � � � � ! � � � 2 6 � � � � � � � # � � � � � � �

� � � � � � � � � � � �  � � � � � � � � � � � � � � � � � � � � � 2

7 8 9 : ; < = > ? @ A B C D ? E @ ; F : ? : G F 8 H : I F > = A ? : I H : ; @ J ? > H : G F 8 = K 9 A ; ? A L ; ? A = I 9 ; = G = M



� � � � � � � � � 	 
 �

� � � �


 � � � 
 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

� � � �  ! "  � # � # $  ! % & "  ' % ! ( ) � % * � # ! + $  + % � ( , "  * # ' % � ( ! ( � " ( � ( - � % ( + ( � . � ) * # $ # * % � / + * ( � ( . ) � #

� # 0  # " % � *  " % ( + * �  # * # � 1 � % � * # ! * % ( � ! 2 " � ( % ( + * �  # ' % *  ( ! ( ) ! # ( � ( 0 # ' # " # ! *  ' # ' ' ( � ( " ( � * % � ( +

� % " # �  3 # ' % + � �  ! "  � # � $ ( ! * ( ( ! � # + ! ( ) � % ! # + ' ( � � % 1 ( " "  4 ! � 5 ( 6 # !  ' ( ! *  7  " # ' % '  7 ( � ( ! * ( + " � # + ( + ' (

� ( " ( � * % � ( + 8 ) ( � % ' ( $ % + '  0  '  � � % + ( ! * � ( � ( " ( � * % � ( + 9 : ; : < = > ? 9 @ : A B C D E D F G H C D I J K < L M : < = > ? 9 @ : A

N O P Q R H I Q F C H G D S T Q U V

W X Y Z Y [ \ ] ^ Y _ ` ] a ] \ ^ b [ ` Z ] _ c d ] a Z ] e [ f Y g ] _ e ] f Y Z h f � ^ Y _ � h Y Z ] a \ ` Y a Y a \ ^ Y _ � ] e ` a ` ] _

\ ^ � a _ e Y e � ^ � a � � Y a ] e ` a � � ] _ � � � � � � � 	 
 h a � [ ] ^ Z ` b a ^ Y Y a \ ^ � a \ Y Y a f � e Y e � ^ � a �

� Y a ] e ` a � � � � � � h Y Z ] a � ` Y ^ Y � ` _ \ ` a \ � _ _ Y f Y Z \ ` 
 ` � � � Y _ ` b a ` Z � _ � Y f ] _ Z � a � f Y _ � � _ � � � 
 \ ^ Y _

\ ` [ ] _ � Y ^ Y Z Y [ \ ] ^ Y _ ` ] a ] \ ^ b [ ` Z ] _ 
 _ Y Z f � _ ` � ` Z � a Y a � ] _ _ h � Z f � _ Y _ � � ] f f e � a a � � � 


� Y ` a Y e � a a � d � � � � � 	 � � � \ � ` a _ � � � � � 
 � 
 � a _ � X � � � � � � � � � c

� � � � � � � � � � e Y \ ` f � � � � _ [ � ^ \ � \ ] � c  ] _ � ! ] a ` _ \ � _ _ ] a Y f � � � � 
 \ � e � ` " a Y f # Z ` � ]

� h ` a ] f � a ` Z ] �

� � � � ] � � � � c

� � � � � $ % & $ � � f � � � � e ` a ] � � � � ` � ^ ] ' ` � ( � e Y \ ` f � 	 � ` _ ] ' � ) ] f Y [ ^ ] [ ` ] a � \ ] � c

Z ] a � ! ] a ` _ \ � _ _ Y f Y Z \ ` 
 ] _ � � * � �

� � � � � + $ , - $ . / c Z ] a Y f # Z ` � ] � � � a ` Z ] Z ] e ] � ! ] a ` _ \ � � � ] � f Y � � � � � � � ( �

 ` [ \ ] a � d � � � 
 X ] _ Y a � Y ^ ! � * � � � � � � � 	 � �

� h � a � ] f ] _ ^ Y Z Y [ \ ] ^ Y _ ` ] a ] \ ^ b [ ` Z ] _ _ Y � Z \ ` 
 � a � _ Y 
 h Y f 
 Y a [ Y ^ e Y � � f Y _ � f ] _ ` ] a Y _

� � 0 1 
 � f � � 1 � 
 " _ \ ] _ Y a \ ^ � a � \ ^ � 
 " _ � Y f Z � a � f � f \ Y ^ # a � ] _ Y � _ � f � Z � ^ ! � ] Y f [ ] \ Y a Z ` � f � Y

e Y e � ^ � a � Y � Y Z \ h # a � ] _ Y h a � � Y _ [ ] f � ^ ` ) � Z ` b a � � _ � Y _ \ ] _ ^ Y Z Y [ \ ] ^ Y _ e ] � h f � a ^ Y _ [ h Y _ \ � _

^ # [ ` � � _ � Y f � _ a Y h ^ ] a � _ Z h � a � ] ^ Y Z ` � Y a Y f ! f h \ � e � \ ] �



� � � � � � � � � 	 
 �

� � 
 �

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �  � � � � � � � � ! � � " � �  # � � �  � � �

� � �  # � � � � �  � � � $ # �  � � � � � � � % � � � � � � � � � � � � # � � � � � & ' � � � % � � � � � ( � � � � # � � � � � �  � � � � � � � � � � �

� � � � � � � � � � � � � � � " � # � ) * � " � # � + ( � � � � , � � � - � � - � � � � � � � . ( � � � � � � � � / # � � � � � # � � � � � �  �

� � � � � � � � � � � " � # � 0 � � � 1 � � � � � �  � � � � � � � � , � � � � �  � � � " 2 ' � - � � - �  � � � � � � � � � & 3 � � 4 � � � � (

5 & 5 & * � � � � � � ( 6 & 7 & ( ) 8 8 9 : & ; � � � � � � � � � � � � � � � � � � � � � � � � � � � �  # � � � ! � � � � � � # � � � � � � 1 �

� � � � � � � # � �  � � � � � � # � � � � $ � # � � � � � � &

' � � � � � � (  � � � � # � � � � � � � # � � � � �  � � � < � � � � � � � � � �  � � � * � � � � �  � � � � � � 1 � �  � � � = � � � �  � � � �

3 5 � > � $ � � � ( 2 & ( ) 8 8 ? @ A � � � * ( B & C & ( ) 8 0 8 : - # � # � �  � � � � � � � � � � � � � D � �  � � � � � � � �  � � � � � � �  # � � � � � �

� ! � � � � � �  � � � � � - � � � �  �  � � � � � � � � � � � � � � � - � � � � �  �   � # � � � � � � � � � � � �  � � �  � � � � #  � � & 6 � ! � �

� � # E � � � � D � � � � � � � � � F � �  � � � � = � � � � � � = � � � G & H � ) 8 I 0 . � * � � * � � 4 J � � � K � � � � � , � � � � / # � � �

� � * � � � � � � � � � � � � � � � � � � � �  � 1 � �  � L � ! � � � � ( � � � $ � � � � � �  � � � � � � � � � � L � � � � � � ( � �  ! � � � �  # � � � � � � � � � � �

� � � � � � � � � � � � � � � � � � , �  � � � � � � � � - � � � �  �  & H � � � � - # � � � � � � � � � � � � � � � � � � � � , � � � � � � � / # �

, � � � # � � � � � � � � = � � � � � � = � � �  �  � � � � � � � $ D � � � � � � � � � � � � �  � � � � � - � � � �  �   � M # � � � � $ � � � 3 . � * � � ( B & N &

* � � 4 J � � � K ( � & ( ) 8 I 0 @ 2 � " � � � ( ' & ; & * 2 � " � � � ( H & " & ( ) 8 I O : & ' � � � � � � � � � � � � � � � 4 �  � � � � � � �  � / # �

� � � $ � � � � � �  � � � � � � � � � �  � $ � # � � � � � � P 2 5 6 / # � � � % � � � � � � �  # � � � � � � # � � / # ! � � � �  � � �

� � - � � � �  �  � � � � 1 � �  � / # � � � � ! � � � � 3 Q � � � ( 2 & > & * � � � & ( ) 8 8 ) : &

. # � �  � � � � - � � � < � # � � � � * � � � � � �  � � � � � � 1 � �  � � � = � � � �  � � � � � � � # �  � � � � � � , � � � � � � � � � �

� # � � �  � � � * � � � � � � � � � � � # � � � � � � � � 1 � � � � � � � �  � � � � � � � � � � / # � � � � - � � � � � � - � � � � � � � ( � � � � � � � � � � � � � �

� � � � # � � � � � � � * � � � � � � � � � � # � � � � � � � � � � � � � � � � � � � � � � � # � � � � � � � - � � � �  � � & H � � � � � � , � � � # $ � � � � � �

� � � � � � � � � � � �  � � $ � # � � � � � � � � � � � � � � $ D � � � � �  � � � � � - � � � �  �   � M # � � � � $ � � � & ; � � � * � � � � � �

� � � � � � � � � � � � � �  � 1 � �  � / # � � � � ! � � � � ( � $ � � � � � �  � � � � � � � � � � P 2 5 6 ( � � �  # � � # � � � � � � � � � � � � � � � � � �

� � # � � � � � � � � $ ! �  � � � � � - � � � �  �   � M # � � � � $ � � � ( � - � � � � �  � � � � � � � � , � � � � � � � � � � � � # � � � � � � � � � � � � � � � �

/ # � � � � * � � � � �  � �  � � � � < � � � � � � � � � �  � � � $ � � � � � 1 � �  � * � � � � # � � � � � � � � � $ � � * � / # � D � � � � � � � � � � � � �

� # � 4 � � � � � � � � �  � �  � ! � � � � � � � � � � � � � � � � � � P 2 5 6 � � / # � � � � 4 � � � / # � K 1 � 1 � � # � � � � � � � � � � 3 Q � � � (



� � � � � � � � � 	 
 �

� � 
 �

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �  ! � " � � � � � � � � � � 
 # � $ % & ' � ( �  � & � % � � ) � & % � * � +  & � � �

� � ) � & % � , � &  � � +  & � � � - �  . � / � 0 � � & / � �  % 1 ! �  � % � � � � ( � 0 ( � � 2 � � � - & 1  , � � 3 ( � % � � � � � ) � & % �

, � &  � � +  & � �  � � ' � � / � � � � &  / � (  � � ( �  � - � - / ( & � / � � � - , � � � �  / & �  �  � � - � . � / � - / � / &  � � � �  � � ( � 3 4 3 / & % �

5 6 � � � � � � � � � � � � � � � � � � � # � � � 7 $ 8 9 � % & � ' � ( � - � 6 : � ; � < � 5 � � � � � � � � � � � # � 2 � - ( � � � 3 / � ( � - 7 � 8 $

� - / )  % & - . &  � & % � - �  � �  = � � � � � - / ( & � % � % � 3 � � & �  / � - � �  � � �  ' � ( . � % � % % � � �  / &  ! / �  6 5 � �  ! �

$ � � � � � � � � � � � � � # � � % � . ) - ( � � & �  / � . �  / � - � ; � % � . � - / ( � % � , � � � � - ! �  � - , � � � � % & ' & � �  3 � ( � � � -

% & - / &  / � - - � 0 �  & % � % � - % � � � - ( � � � 3 / � ( � - 7 � 8 $ � � � - 7 > ? $ � 7 > ? � 3 � � % �  &  ' � � & ( �  � � @ � ( & � 0 & � & % � %

% � � &  & � & � % � � � �  ' � ( . � % � % 6 $ (  &  ! � 2 � � � � � � � ? A A 
 # � B - / � - ( � - � � / � % � - - � ! & � ( �  , � � � �

� C � & / � / � C & � & % � % . � % & � % � 3 � ( � � - ( � � � 3 / � ( � - 7 � 8 $ D � � ! �  �  & . 3 � ( / �  / � 3 � 3 � � �  � � �  ' � ( . � % � % % �

� �  / &  ! / �  � , � � � � - � � - & �  � - � C 3 � ( & . �  / � � � - � �  ) � & % � , � &  � � +  & � � �  �  & . � � � - � ( �  � - �  � �  

. � % � � � @ ) � & % � 3 � ( � � - / � �  ' � ( . � % � % � � � � �  % + � - � ; � � 0 - � ( @ � % � , � � �  � � ! �  � - . � % � � � -

/ ( �  - ! 4  & � � - % � �  & . � � � - 3 � ( � � � �  ' � ( . � % � % % � � �  / &  ! / �  / & �  �  �  � ; & 3 � ( - �  - & 0 & � & % � % . � � � ( � � �

- � 0 ( � � � / & @ � � & 1  % � � � - ( � � � 3 / � ( � - 7 � 8 $ � - � ; � 3 � % & % � ( � � � � & �  � ( � � . � / � � & 1  % � � � ; �  / &  ! / &  �

� �  � � � C � & / � / � C & � & % � % 6 E &  � - � F � � � � � � � ? A A � � 2 & � 2 � � � � � � � ? A A G � H � ( �  � � � � � � � � � � � ? A A ? � H � ( �  �

� � � � � � � � � � ? A A G # � ; � � ; � , � � ( � � ' & ( . � / � % � - � � - 3 ( � . & - � - &  & � & � � � - ( � - 3 � � / � � � � � C & - / �  � & � % � �  

� � . 3 �  �  / � � C � & / � / 1 C & � � ( � - 3 �  - � 0 � � � �  3 � ( / � � % � � � - � � / � ( � � & �  � - � 0 - � ( @ � % � - �  � � �  ' � ( . � % � % � 7 �

� 0 - / �  / � �  � 3 � % ( + � ' &  � � & I � ( � - / � � 3 � ( / � % � - &  . �  � & �  � ( � � � �  / ( � @ � ( - & � �  � � �  / � � � 3 � / ( 1  % �

� C � & / � / � C & � & % � % �  � � - % & ' � ( �  / � - . � % � � � - % � / ( �  - ! 4  & � � - � � � , � � � 3 � � - / � . �  / � � � � , � �

�  / � ( & � ( . �  / � ; � % � - � ( & / � � / � . 0 & 4  - � ; � � 0 - � ( @ � % � �  � � - ( � / �  � - / ( �  - ! 4  & � � - > � J � � > � J ? � 7 � K � �

� ? " �  � ' � � ( / � 3 ( � / � � � & 1  ' ( �  / � � � � - & �  � - � C � & / � / 1 C & � � - � - / ( & � / � � � - � ! � % � - � 2 � - &  � � � � & �  � - % �

) � & % � , � &  � � +  & � � � , � � � � � - �  �  � . � � ( / �  � � ( �  � � � - / ( & � / � � . � - & @ � �  � � - ( � / �  � -  � ( . � � � - � L M

N O P O L O Q R S M R T O S M L Q R S T O R U V L W X M R Y Z O L R R M L [ \ ] ^ X M _ ] [ ` a a a b c O T O d Q e [ f ] g ] ^ X M _ ] [ h i i j k N Q d W N M

l T W L X W l O _ m Q L S Q O _ O S M _ Q T O L X W O n T Q L S Q O _ Q o X Q R M N Q X O _ X W M W L S T O X Q _ p _ O T q p Q N Q R O T T M _ _ O L O X M T N Q X M L _ O

l T M U T Q R W r L N Q _ O Q L n Q T m Q N O N Y Z O L R R M L [ \ ] ^ X M _ ] [ h i i ` k [ O p L q p Q O l O T S Q [ S O m d W V L R Q s O ^ O l M R S p _ O N M



� � � � � � � � � 	 
 �

� � � �

� � � � � � � � � � 	 � 
 � � � � � � 
 � � � 
 � � � 
 � � � � � � � � � � � � 
 � � � 
 � � � � � � � 
 � � � 
 � � � � � � � � � 
 � � � � � �

� 
 � � � � 
 
 � � 
 � � � � � � � � � � � 
 	 	 � � � � � � � � � � � � � � � � � � �

� �  � � � � ! � " # ! $ � $ ! % & ' ( # � ' ! ) � ! & * $ ! % & � ( + � , - # ! ) � - ( & ( . � / + ! $ -

# � 0 
 � � � � � � 
 
 � � � � � 0 � � � 
 � 
 � 1 � � � � � � � � � � 
 � 
 � � � � � � 
 � � � � � 
 � � � � � � � 2 
 � � � � � � � 
 � � � � �

� 3 � � � � � � � � � � 
 0 � � � � 0 1 � � � � 4 � 5 � � � � + " � � � � 
 � � � � 
 � 6 
 � � � � � 3 � � � � 7 
 � � � " � � � � � � � 8 � � � � �

� � � � � � 
 � 
 � � � � � � 
 9 � � � � � � 
 � � � � � 
 6 � � � � � � � � 
 0 � � � 
 � 	 � 	 � � 0 � � � � � � � � 	 � � � � � � 
 � : � � � 
 9 �

0 
 � � � � � � 
 
 � � � # � � 
 � 
 � � � 
 9 � � � � � : � � � 
 9 � 0 
 � � � � � � 
 
 � � � � � 0 � � � 	 � � 
 � 0 � � � � � � � � � � � � � � � � �

� 
 � � � � � � � � � 0 � � � � � 
 � � 
 � � � � � � � 0 � � 
 � � � � 0 � � 
 � � � � � 
 � � � � � � � � � � � � � 0 � � � � � 0 � � � � �

� � � 
 � � � � � � � � � � � � + � 
 � � � � � � ; � � � � � � � , � � � � � � < � � � � � � � � ( � � � � 
 � � � � � � � � � � : � 
 0 � � � � � �

= � � � 
 � � � � � � � � � � � � � � � � � � � � � � � 
 � � 
 � � � � � � � 0 � � � 	 � � 
 � 0 � � � � 
 � 3 � 
 � � : 
 � � � � � � � � 
 � : � � � 
 9 �

0 
 � � � � � � 
 
 � � � , � � � � � � < � � � 4 4 8 > , � � � � � � < � � � � � � � � ( � 0 � � � � � � � � � � � � 
 � � � � � : 
 � � 0 � � � � & � � � 
 0 
 � � �

� � � � � � � � 
 � � � 
 � � 
 � � � 
 : 
 � 
 � � � � � � � � 0 � � � ? � ! ! 0 
 � � � � � � 
 
 � � � � 
 6 � � � � � � � � 
 � � � � 
 
 � � 
 � � � � � 3 � � �

� � � 
 
 � � � � � � 
 � : � � � 
 9 � 0 
 � � � � � � 
 
 � � � , � � � � � � � � � � � � � � � � � � � � � � # � � 
 � � � � � � � � � � 
 � � � 
 � � � � 0 	 
 3 �


 � � 
 � 0 � � � � � � � � � � � � � 
 	 
 � 
 � � � � � � � 0 
 � � � � � � 
 
 � � � � � � 
 0 � � 	 
 � 
 � � � 
 � � � � 
 � � � � 
 � � � � 
 � � � � � �

� � � � � � � � � � � � � � 
 � � � � � 
 � � � 
 � 0 � $ � 
 � � � � � � 
 � � � � � � � 
 6 � � 
 9 � � � � � � � � � � � � $ � � � � @ � ) � � � � � � � � � �  � �

! � � � � � � � � � � 
 
 0 � 
 � � : � � � � � 0 
 � � � � � � 
 
 � � � � � � � � � 	 
 � � � � � � � : � � � � � 
 
 � � � � � � � � � � � � 
 � � � � � 0 
 � � �

� " � � � 6 � � � A � � � � � � � � � � � � � � � � � 
 � � � � 
 � � � � � � � 0 � � 
 � � � � � � � 
 � � � � � � 
 � 
 � � � � � � � � � 
 
 � � � � � � � � �

� � : � � � � � 0 
 � � � � � � 
 
 � � � � � � � � � � � � � $ � � � � � � � � � �  � � + � 0 	 
 3 � � � � � � � � � � � 
 � � � 9 2 
 � � � 0 
 � � � � � � 
 
 � � � �

� � 
 � � � � � � � � � � � � � � � � � � � � � 
 9 � � � � � 
 � : 
 � � 
 0 
 � � 
 � � � 	 � � 
 6 � � � � � � � � � : � 
 0 � � � � � � = � � � 
 � � � � �

� � � � 2 
 � + � � � � � � � � 4 4 B � � # � � � � � 
 � � � � � � � 
 
 � � � � � � � � � � � � � � 
 � � 0 � � � � � � � � 
 	 � � � � � � � � � 2 
 � � � � � � � � 
 9 �

0 
 � � � � � � 
 
 � � � ( � 1 � 
 � � � � � 
 � 
 � � 
 � � 
 9 � 
 � � � � � & " � � � � 0 � � � � � � � � � � � � 2 
 � � � 0 
 � � � � � � 
 
 � � � � � � �


 � � � 
 : 
 � 
 � � � � � � � � � � � � 
 � � � � + " 
 � � 
 	 
 � � � � � � 0 � � � 
 � 
 
 
 � 6 � 
 � 
 	 � � � � � � C 
 0 � � � � � 
 � � � �

� � � � 
 � 
 � � � � � � � � � � � � � � � � � 
 � � � � � � 
 � � � � 
 � � � � � � � � � 0 � � � ? � ! ! � � � � � � � � � � 
 � � � 
 
 � � � 
 
 �



� � � � � � � � � 	 
 �

� � 
 �

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �  � � � � � ! � � � �

� � � " � � # � $ $ � � � � � � � � � � � � % � � " � � � & � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ' ( � ) � � � � " � �

� � � � � � � � � � ! � � � � � � � � � � � � � � � � " � � � � ! � � � * � � � � � � � � � � � � � � � � � � � � � � + � � � , � � � ! � * � � � � � � � - � * � � � (

� � " � � � � - � * � � � . / � " � � � � � � � ' 0 � ( � � � � ' 1 2 2 3 4 ' � � � � � " � � � � � � � � � � � � � � � � * � � � � � � � � � � ! � � � � � . � � � � � � '

5 � ( � � � � ' 1 2 2 3 4 � $ � � � � � � � �  � " � � " � � � � � � � � � � � � � � � � � � � � � � " � � � � � � � ! � � � " � � � � � � � � � � � � �

� � � � � � � � ! � � � " � � � � � � � � � � � � � � � � � � � � � � � � . 6 � � � � � � ' 7 � � � ( � � � � ' 1 2 2 3 4 � 8 � & � � � � � � � ! � � � � � � / 9 �

� � � � � � � � " � � " � � � � � � � � � � � � � � � � � � � � % � & � � � � " � � � � � � � ) � � � � � � � � � : � � � � � * � � � % � � � � " � � � � � �

� � * � � � � � � � � � � � " � � � � � � � � � � � ) � � � � � � � � �  � � � � � � ' � � � - � � � � � � � � " � � � � � * & � ( � � � � � � � � � � � * & �

. 7 � � � ' 0 � ; � ( � � � � ' < = = < > 7 � � � � � * � � ' ? � @ � ( � � � � ' < = = 
 > 7 � � � � � � � � ' 5 � ( � � � � ' < = = = 4 ' � � � � � � � � � � �

� � * � � � � � � � ! � � � � � � � � � � � � � � � � � � � � � � � � � " � � ( � � � � ! � A 8 7 8 - � * � � � � � � � � � " � � � � � � � � � ! � � � � � � � � � � �

� � � � � � � � � � � / 8 B 9 : � . 7 � � � ' 0 � ; � ( � � � � ' < = = � > 7 � � � � � � � � ' 5 � ( � � � � ' < = = C > A � ( � � ' 0 � ? � ( � � � � '

< = = 
 4 � 8 � � � D � � � � � � � � / 9 � �  � � � � � � * � � � � � � " � � � � � � � " � � � � � � � � � � � � � � � ( � � � % � � � � � � � � � � - � � �

� � � � � � � � ) � � � � � � � � � � � � � � � � � � � � � " � � � � � � � . 7 � � � � � � � � ' 5 � ( � � � � ' < = = C > 9 � � ) � ' � � ( � � � � ' < = = E 4 �

< � 3 � � � � $ 0 9 F $ ? 8 ? $ G / B 5 F H � ; 8 ? I H J 5 � I J G ; $ ? H �

9 � � � " � � � � � � � � � � � � � � � � " � � � � � � � � � � � � � � � � � � � � � � � � * � � � � � ! � � � � � � ) � � � � � � � � � ! ) � � � � � �

� � � � � ) � � � � � � � � � � � � � � � � * � � � � � � � � � � � � � � � � � � � " � � � � � % � - � � � ( � ! � � ) � � � � � � � � ' ( � % � � � � � & ' � � �

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ) � � � � � � � � � " � � � � & " � � � � � � � � � � � � � � � � � � � � � � � � � � � �  � � � � � �

� � � � � � � � � � � � � � � � � � " � � � � � * & � �

F � � ) � � � � � � � � � ! ) � � � � � � � " � � � � & � � � � � � ! * � � � � � � � � � � � � % � � � � * � � � � � � � � " � � � � � � � � � � ' � �

� � � � � � � � � � � ' � � " � � � � � � � � � � � � � � & � � � � � � � � " � � � � & � � � " � � � ) � � � � � � � � � � � � � � � � � � � � � ( " � � � � � � � � � �

� � " � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � . H " " � �  � � � ' J � K � ' < = = < > 9 � � ' 0 � 0 � ' 1 2 2 < > I  � � � � � '

: � ' < = = < 4 � � �  � " � � " � � � � � % � � � � � � � � � � � � � � " � � � � " � � � � � � � � � � � � � � � � � � � � � � � � ) � � � � � � �



� � � � � � � � � 	 
 �

� � 
 �

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �  � � ! " # $ # % � � � # ! & ' ' ( ) * � � � ! + # , # % " � - � � % ! . #

, # ! & ' ' ( / ! � � 0 � � � � � � � � � � � 1 � � � � � � � � � 2 � � � � - � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

� � � � � � � � �  � � � � � � � � � � � � � � � � � � , � � � � � ! 3 # % 4 � � 2 � � � 5 ! " # ! & ' ' 
 ) 6 7 � � � � � ! 8 # % � � � # ! & ' 
 9 / # + � � �

� � � � � � � � � 2 � � � � � � :  � � � � � � � � � � � � � % � � � � � � � ; � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �  � � � � < � � � �

� � � � � � � � � 7 � � 7 ! = # % � � � # ! & ' ' > ) 8 � � � 2 ! + # ? # % @ � � � 7 � � � � ! $ # A # ! B C C & / # = � �  D � ! � � � � � � � � � � ! � � �

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �  � � � � � � � � � � � � � � � � � � � % � � � � � � � � � � � � � � � � � � � � � �

� � � � � 0 � � � � � � , � � � � � ! ? # " # % E � � � � ! F # ! & ' ' ( ) F � � � � � � � 5 ! " # E # % � � � # ! & ' ' C / ! � � � � � � � � � ! � � �

� � � � � � � � � 1 � � � � � �  � � G � � � � � � � � � � � � � � � � G � - � � � # = � 0 � � � � � � � � �  � � < � � � � � � � � � � � � � � � � � � % � �

� � � � �  � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ! � �  � � � � � �  � � � � � � � � � � 0 � � � � % � � � � � � � < � < � � � � � � �

� � � � � � � �  � � � � � � � � � � � � � ! � � � � 1 � � � �  - � H � � � � � � � � � � � � � �  � � � � � � � � � � � � � � � � �  � � � � � � � � � �

� � � � � � � � � � � � � � � # @ � � � � I � � � � � � � � � � � � J K L J M N O � � 7 � � - � � � < � � � 1 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

� � �  � � 7 � � � � � � 0  � � � � � � � - � � � � ? � � 2 - � � � 7 ! F # % � � � # ! & ' ' > / � � � 1 � � � � � � � � � � � � � 1 � H � � � � � � � � � �

� � � � � � � � � 7 � � � � � � �  � � � I � � � � � J K L J L O # P � � - � � � � � � ! � � � � < � I � � - � �  D � � � � � I � � � 7 � � � � � � � � � � 1 � � � � �

� � < � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �  � � � � � � � � � � � � � � � � � � � � � � � 2 0 � � � � � � � � � � �  � � � � � �

� � � � � � � 2 � � � � � � � < � � ! � �  � � � � � � � � � � �  � � � � � � Q � � R � � � � � ! � 8 � � � � � 2 � � � � = � - � � � 7 ! ? # ! & ' ' 9 )

= � - � � � 7 ! ? # % � � � # ! B C C > ) , � � � � � ! 3 # % 4 � � 2 � � � 5 ! " # ! & ' ' 
 / % � 1 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

� � � � � � � � 1 � � � � � � � � � � � � � � � � � � � � � � � � �  � � H � 2 � � � �  � � � � � � � D � � � � � % � � � � � � � � � � � � � = 3 = H � 2 � � � �

� � � � � � � � � � � � = � - � � � 7 ! ? # ! & ' ' 9 ) = � - � � � 7 ! ? # % � � � # ! B C C B ) , � � � � � ! ? # " # % � � � # ! & ' ' 
 ) , � � � � � � ! = # " # %

� � � # ! B C C S ) Q � � � I � P � < � � � � ! + # % � � � # ! & ' ' ' � ) Q � � � I � P � < � � � � ! + # % � � � # ! B C C C - ) Q � � � I � P � < � � � � ! + # %

� � � # ! B C C S / # $ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �  � � � � � � � � � � � � � ; � � � � � � � � � � � � � � � � 0 � � � � � � �

� � � � � ; � � � � � � ! � �  - � H � � � � � � �  � � � � � � � � � � � � �  � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

� � � � � � � � � � � 2 � � � �  � � � ! � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ; � � � � � � � � � � � �

� � � � � � � � � �  � � � � � " � � � � � � ! " # Q # % � � � # ! & ' ' S / # = � �  D � ! � � 7 � � - � � � < � � � 1 � � � � � � � � � � �  � � � � � � �

� � � 0  � � � � ; � � � � � � ; � � � ! � � � � � � � � � � � 2 � � � � � � � � � � � � � � � < � � � � � � � � � � � � �  �  � � � � � �  �



� � � � � � � � � 	 
 �

� � 
 �

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 
 
 	 � � � � � � � � � � � � � � � � � � � 
 
 
 � � � � � � � �

� � � � � � � � � � � � � � � � 
 � � � � � � � � � � � � � � � � � � � � 
 � � � � � � � � � � � � � � 
 
 � � �

� � � � � � � � � � � 
 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 
 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 
 � � � 
 � � � � � � � � � 
 � � � �

� � � � � � � � � 
 � � � � � � � � � � � � � � � � � � 
 � � � � � 
 � � � � � � � � � � � � 
 � � � � 
 � � � � � � � � � � � � � � � 
 � � � � � � � � � � � �

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 
 � � � � � 
 � 
 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � 
 � � 
 � � � � � � � � � � 
 � � � � � � � 
 � � � � � 
 � � � � � � � � � 
 � � � � 
 � � � � � � � � �

� � � � � � � � � � � � � � � � � � 
 � � � � � 
 � 
 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

 � � � � � � 
 � � � � � 
 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

� � � � � � � � � � ! " � # $ % � $ & � � ! � ! # � � � ! � � " � � � � � # ! " � ! ' # � � # & � $ � � "

( ) * ) + ) ( ) ( ) , - . / 0 1 2 3 4 5 6 1 4 6 1 7 8 7 6 9 2 3 9 6 4 : 7 3 ; 3 < = >

? @ A B C D E F E G H I F @ H J

K L M N F L H J D O P Q H L F J G F E L H Q L R D M P H J S E F

J F I F J P E T L M F L H G U V F W M X Y H G Q O @ P M G M Z

[ \ Z ] ^ _ ` a V F W M X Y H G Q O @ P M G M Z [ \ b

c O N T E L d F L Z e \ Z ] ^ f ] g b J F

P H G J M d E M F L H G O M J @ O L U h i F G Z j \ b V F W M X

Y H G Q O @ P M G M Z [ \ Z ] ^ f _ a e O L H G Z j \ b

P H @ \ Z ] ^ _ k g \ j F H T J F L W R S E F Q F G l O @ O

P O K O P M I O I I F K L H N H W F L F @

P L F P M N M F G Q H I F G F E L M Q O J I F @ O J

G F E L H G O J I F K H @ @ H U V F W M X Y H G Q O @ P M G M Z

[ \ b h i F G Z j \ Z ] ^ f _ g \ j F i O I F J P L M Q H

m n o p q r s t u v w x y z { t | w p q r o t t u v w q r u } u ~ { w p u | w s n } { n � � �
� � � � � � � � � � � �



� � � � � � � � � 	 
 �

� � 
 �

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �  � � � � � � � ! � � � � � � " � � � � � � � � � � � � � � � � # � � � � � � � �

$ � % � � � � & � � � � � " � � � ' ( � ! � � ) � � � � � � � � � * + ,  � � � , * - . / 0 1 *  � � " 2 � 3 � # � % � � � " � # � � � � � � � � � � � � � " � � � �

# � � & � � � # � � � � � � � � 4 � � � � � # � � � � � � 5 � � � � � � � � # � � � � # � & � � � � � � & � � � # ' 6 � � � � # * 7 , ) ,  � � � , * - . . 8 9 ) � � � � *

: ,  � � � , * ; 
 
 
 9 : � � � < � � � ! � � � � * = ,  > � 2 � � � % * 7 , * - . . 0 1  # � � � " � � � # � � � � � � � � � � � � � � � � � � � � � � �

# � " � � � � # # � 5 � � � � � � � � � � � � � � ! � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � # 5 � � � # � ' ? � � � � � * 7 , ( ,  � � � , * - . . � 1

� � � � � " � � � # � � # � � � � � � # � � � @ � � � � � � � � � � A � � � � ,

B C D C E C B C F C G H I J K L M N O P Q R O N M O N J S L N T Q O S U K T N T Q I L Q O Q V O N W X Y Z

= � [ \ � � 5 � � � � # � � 2 � � � � � � � � � � � � � � � " � � � � � � � � � � � � � � � " � � � � � � � � � � � ! � � � � � � � � � � � � � � � �

� � � � A � � � � � � 3 � � � � # ] � � � � � # ' [ � � � � * ^ , > ,  � � � , * - . / 8 1 , � � � 2 # � � � � � � � ! � � � � � � � � � � # � � � � � # � _ � #

% � # � � � � � # � � � " � � � 2 � � � # � � & � # � � � � � � � � � & � � � � � � # � � � � � � 2 � � � � � � � � �  # � � � � # � ] � � � � � � � # � � �

' [ � � � � * ^ , > ,  � � � , * - . 8 ; 1  � � � � � � ' ( � � 2 � � � ` * 7 ,  � � � , * - . 8 . 1 , > � � 4 � # � 2 � � � � 2 � � � � � � � # � � � � � � � � � #

� � � � � � � # � � � � � � � � � � � ' [ � � � � * ^ , > ,  � � � , * - . 8 ; 1 , = # � � � � � � � � A � � � � - ; * a ` \ � � � � � # �

" � � � � � � � � � � � � � 0 0 b � � ] � � � � � � % � " � � � ] A � � � # � � � � � � # � � � " � � # � � � � � � " � � � � � A � � � � � � # � � � � � � �

� � � ' ( � � 2 � � � ` * 7 ,  � � � , * - . 8 . 1 ,

\ � � � � � � � � � # � � � � � � � # " @ # � � � � � � � � A # � � � � # � � � � � � � � � * # � � � � � # � � " � � � � � � � � � � �

� � 5 � � � � � � � � � � � � � � � # � 3 � � � � # � � � � � � � # � � � � � � � � % � � � � � � 5 � � � � � � � # � � # � � � � � ' c � � 2 � � � [ � � " * ) , * - . . - 1

 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � # � 2 � � � � # � � � � � � � # � # � � � � � � � � # ' � � � � � � � � � � � � � " � # � � � � � � � � � � � �

� � � � � # � � � � � � # � # 1  � � � � � � # � � 3 # � � � � # � � � � # � & � � � � � � & � � � # # � % � � 2 # � � ! � � � � � � � � � � " � � � � � � # �

� & � � � # � � � � � � � � � � � � < � � � � � 2 � � � ' 6 � � � � # * 7 , ) ,  � � � , * ; 
 
 - 1  � � � � � 4 � � � � � # � � � � � � � � " � � � � � #

� & � � � � � � & � � � # � � � � � � 5 � � " � � � � � � d � � � � � ] � � � * � � � � � � � # � � � � � � � # ' 6 % � � � * � ,  � � � , * ; 
 
 
 1 � � " �

� � � � � � # ' 6 � � � � # * 7 , ) ,  � � � , * - . . 8 1 , > � � " @ # # � % � � 2 # � � ! � � � � � � # � 2 � � � & � � � # � � � � � � � # � � 2 � � � � � � � #

� � � � " � � 3 � ] � � � # � � ] � � � � # 5 � � � � � � � � � � ] � � � � � L � � � � � � � # � � � � � � � � � � � � � � � � � � � � � # � � � � # � & � � � � � � & � � � #

� � ] � � � � # � � � � � � � � # ' 6 � � � � � # * > , ) ,  � � � , * ; 
 
 0 9 + � � � * e ,  � � � , * ; 
 
 a 1 ,



� � � � � � � � � 	 
 �

� � 
 �

� � � � � � � � � � � � � � � � � 	 
 � 	 � � � � � � 
 � � �

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �  ! " � �  # ! � � � $ � $ % � � � & $ � � � � � $ � ' � � � � � � � � � ( � � � � �

� � � � � $ � � � ' � � ) * � � � � � � ' $ � � ' � + * , - � � � � � $ % � � � � � ' � � � ' � � � . � � $ � � � � � � / " � � � � � � ( � � $ � � � ' �

� � � � � 0 � 1 � � $ ' � � � $ 2 $ � � � � � � � � 3 � � � $ � � 4 � � � ' � � � 2 � � $ � $ � 1 � � � ( � � � � � � � � � � $ � � � ' � � � � � � �  # ! � � � �

� �  5 6 7 - 8 � � � 1 9 ) " � � � ) 1 : ; ; < = > � $ � � � . $ � � � � 1 + ) * ) " � � � ) 1 : ; ; < / ) ? � � � � � � ( � � � �  5 6 7 1 0 � � � � � � � �

� � � % � � � � �  5 6 @ A B � � � 4 $ ( � � 0 � � � � � � 2 � � � � � � � � � � . � � � � � � � � � � 1 " � C � � . � � 3 $ � � � � � � � � � � � ' � � � � � � � � �

� � � � $ � � � � � � � � � � � � � � � ' � � � � & � $ � � � % & $ � � ' � � � 2 � � � � ' � ' ' � 8 � � � $ � � � � � - + � � � D 6  � 3 � � � � 1 ? ) " � � � ) 1

E < < < 4 / ) F � � � � " � 2 $ � $ � � � � � 2 � � � � � � � � � � � � 2 $ � " � � ' � � � $ % � ' � � $ 3 � � � � ' � � & . � � � $ % � ' � � � � � 2 � � $ � � � "

G H I J K L M N O P Q R S T U N V Q J K L I N N O P Q K L O W O X U Q J O V Q M H W U H Y Z [ \ ] ^ ^ Z Y _ S ` a b c



� � � � � � � � � 	 
 �

� � 
 �

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

 � � � � � ! � � � � " � � � � # � $ � � � � � � % & ' � � � � ' % ( ) ) ) � * '

+ , - , . , + , - , / 0 1 2 3 4 5 6 7 8 9 : 7 6 5 7 ; 2 < 4 6 4 < 1 < 3 7 = > ? @

& � A � � � � � � � � � � � � � A � � � � � � � � � " B $ C D * A � � � � � � � E � � � � � � � F � � � � � F � � � � � � � � � � � � � G � � � �

� F E � � � � � � � � � � � � �  � � � � � A � � ! � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � " H � � � � % I ' �

� � � ' % ( ) J ) K L � � E � � % M ' � � � � ' % ( ) N � K O � � % O ' D ' � � � � ' % ( ) N ) K $ � � P � % I ' � L � � Q % R ' S ' % ( ) N ( K T � � � U � � %

S ' H ' � � � � ' % ( ) N ) * ' & � B $ C D � � � V � � � � � � � � W � � � � � Q � � � � � � � � � � � � � � � � � � � � � � � � � F � � � � � � � � � � � � � � � �

� � F � � � � � � � � � A W � � � � " O � � � � � � U � % D ' � � � � ' % ( ) ) J * ' & � � � � � � � � � � � � � � F � � � � � � � � � � � � � � � � � � � � �

� � � �  � � � � � % � � F � � � � � � � � � � � U � � � � X � � � � � � � � � � � U � � � � ( ( " T � � � � � � % Y ' � � � � ' % ( ) ) � * '

Z [ \ ] ^ _ ` a b c d e f g h a i d ] ^ _ \ a a b c d ^ _ b j b k h d ] b i d ` [ j h [ ` l h \ _ i ^ _ i m b d ` n o
p l q n o r s t t u v w x y y z { |



� � � � � � � � � 	 
 �

� � 
 �

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � �  � � � � ! � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ! � � � � � � � � � � � � � � � � ! 	 � 
 � ! � � � 
 � ! � � � � � � � � �

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ! � � � � � � � ! � � � � �

� � � � � � � � � ! � � � � � � � � � ! � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ! � � � � � � � � � � � � � � � � � � � � � �

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �  � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ! � � � � � � � !

� � �  � � � ! � � � � � � � � � ! � � � 
 � ! � � � ! � � " � � � � � � ! # � � � � ! � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � $ � � � � � � � � � � � � ! 
 � � � � � � � � ! � � � % � � � � � ! & � ' � � � � � � ! # � � � � �

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ( � � � � � � � � � � �  � � � � � � � � � � � � � � � � � � � �

� � � � � � � � ! ) � � � � � � � � ! � � � � � ) � � � � � ! 
 � � � � � � ! � � � 
 � � � � � � � * ! + � , � � � � � � ! # � � 
 � � � � � � � � � � � � � � �

� � �  � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � $ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

� � � � � � � � � � � � �  � � � � �

- . / 0 1 2 3 4 5 6 7 8 9 : ; 4 < 7 0 1 2 / 4 4 5 6 7 1 2 5 = 5 > ; 7 0 5 < 7 3 . = ; . ? 3 4 1 < 2 7 ; / 2 < 1 2 6 @ 5 4 < 4 5 . 5 3 2 A B C D ? E F G G H I J K L M N O



� � � � � � � � � 	 
 �

� � � �


 � � � � � 
 � � � � � � � � � � � � � � � � � � � � � � � �  � � � ! �  �  � � � � " � � � � � � � � � � # � � � � $ % & '

( ) * + , - . / 0 1 2 3 ) 1 4 5 6 5 7 6 7 2 8 0 7 1 9 0 : 0 ; < = = > ? @ ; 2 A 2 1 ) 8 0 ; B 0 ) 5 4 0 3 A 7 2 C 2 0 7 5 ; A 5 8 5 / ; 1

6 7 5 B 0 2 ; 1 4 0 1 A A 2 D ; ; 0 / 7 5 B 7 D . 2 A 1 0 3 6 0 A E . 2 A 1 6 1 7 1 ) 1 3 ; 0 / 7 5 ; 1 3 4 5 6 1 8 2 ; F 7 G 2 A 1 3 H ) 1 4 0 3 2 G ; 1 7 5 ; A 5 8 5

I . 1 A B 5 7 ; 0 / 7 5 B 7 D . 2 A 5 4 0 7 2 9 1 4 5 4 0 ) 1 ) E ; 0 1 A 0 ) / ) 1 7 4 0 ) 1 G ) E 1 J K H 1 L / 0 3 0 5 C B / 9 5 1 6 1 7 B 2 7 4 0 ) 1 ) E ; 0 1

A 0 ) / ) 1 7 G ) 2 1 ) M � = ? ( ) A + , N 4 0 ) * + , - . / 0 A ) 5 ; 1 4 5 B 1 ; B 5 0 ) 4 0 O / 8 1 ; 5 3 A 5 8 5 0 ) 4 0 7 1 B 1 3 8 5 3 B 7 1 ; 4 5

O 1 3 B 1 / ; = > P 4 0 O 5 8 5 ) 5 G E 1 Q R 2 ; K R ? - ? H A 5 ) ? K < = = > S ?

T ; 5 4 0 ) 5 3 0 . 0 A B 5 3 8 U 3 6 1 B 0 ; B 0 3 4 0 ) * + , - 0 3 0 ) 4 0 2 ; A 7 0 8 0 ; B 1 7 ) 1 3 / 6 0 7 9 2 9 0 ; A 2 1 H ) 1

4 2 . 0 7 0 ; A 2 1 A 2 D ; 4 0 ) 1 3 ; 0 / 7 5 ; 1 3 4 5 6 1 8 2 ; F 7 G 2 A 1 3 K 1 A B 2 9 1 ; 4 5 ) 1 3 1 3 / 9 0 : 6 1 7 1 L / 0 7 0 A 1 6 B 0 ; 4 5 6 1 8 2 ; 1

4 0 8 1 ; 0 7 1 8 / A O 5 8 U 3 0 . 2 A 2 0 ; B 0 ? R 1 7 0 3 6 / 0 3 B 1 0 3 0 3 6 0 A E . 2 A 1 0 3 B 0 B 2 6 5 4 0 ; 0 / 7 5 ; 1 3 H 1 L / 0 ; 5 3 0

5 C 3 0 7 9 D ; 2 ; G V ; 0 . 0 A B 5 3 5 C 7 0 ) 1 3 6 5 C ) 1 A 2 5 ; 0 3 ; 0 / 7 5 ; 1 ) 0 3 * N M N F 7 G 2 A 1 3 5 3 0 7 5 B 5 ; 2 ; F 7 G 2 A 1 3 ; 2

B 1 8 6 5 A 5 3 5 C 7 0 ) 5 3 1 3 B 7 5 A 2 B 5 3 Q R 2 ; K R ? - ? H A 5 ) ? K < = = > S ? R 1 4 2 3 B 7 2 C / A 2 D ; 7 0 G 2 5 ; 1 ) 4 0 0 W 6 7 0 3 2 D ; 4 0

X Y Z [ \ ] ^ _ ` a b c d e f _ g b [ \ ] Z _ _ ` a b \ ] ` h ` i f b [ ` g b ^ Y h f Y j ^ _ \ g ] b f Z ] g \ ] a j ` _ g h f ] ` k ^ h g h f Y ^ l Y m ^ n o p q r s t u u v w x y z y s {



� � � � � � � � � 	 
 �

� � 
 �

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �  � � � � � � � � � � ! � " � � � � � � � � � # $ � � � � � � � �

% & � ' � � � ( � ) � ) " � � � ) ( * + + , - ) . � � � � / ! � � � � � � � � � � � � � � � � � ' � � � � � � 0 � ! � 1 / � � � � � � 0 � � � � ! � � � � � � �

� � � � � � � � � � � ! � � � / # � ! � / � � � � � � 2 � � � � � � � � � � ( " � � � � � � � 3 � � � � � � 4 � � � � � 2 4 � � � % 5 � � � 6 � � � � ( � ) "

� � � � / � � ( � ) ( � � � � � � � � � � ( & ) " � � � ) ( � � � � � - ) � � � � � � ! � � � $ � � � � � � ! � � � � � � � � � � � # � � � � � � / � � � � � �

� � � � / � � / � � � % � � � � � � / � � ( � ) � ) " � � � ) ( * + + 	 - ( � � � � � � � $ � � � % � � � � � � � ! � ( 
 ) " � � � ) ( * + + � - " � � � � � � � � � �

% 5 � � � ' ( � ) 
 ) " � � � ) ( * + + � - ) � � ! � � � � � � � � � � # � / � � � � � � � � � � � � � � � � � ! � ! ! � � � � � � � � � � � � � � / � � � � �

! � � � � � � # � � � � � � � � � � � � � $ # � � � � � 0 � � � � � � � � � � � � � � � � � � � � � � � � � �  ! " � � # $ $ $ % � � � � � � � � � �  ! " � � & ' ' & %

( ) * � ( � + � �  ! " � � # $ $ , - � * ! ! . / 0 1 * 0 � � 0 ) � * � *  ) � � 0 1 � / 2 �  ) 3 )  ) � 1 � � � 1   ) 4 * � 5 � 6 1 ! . / � � 7 1 � ! 8 � � " 1

* � � � 0 � � ) * � / 9 : / � 3 )  ) � * 0 � 8 � � � " ; < = + 2 � ! 0 � > ) � * � ! " 1 / * � � � ! * 1 /  1 " ) . ) * � ) * 1 2 ! / ) 0 ) 7 1 /

� / 0 � ) 1 0 ! 2 1 " ) � 1 " � / � ? 1 �  ! � 5 � �  ! " � � & ' ' & . - � � *  1 9 . ) ! � � " ; < = + � @ � �  � � * 1 2 � ! 0 �   ) 4 * 9 : / � 3 �  0 ) 7 1

3 � � * 0 � 1 " 1 � � > � * � � 1  ) 4 * � � " 1 / ) * 0 � � * � � � ! * 1 / � * � � � ! * 1 / � / 0 � ) 1 0 ! * ) > � 1 " � / � � � � � A B = 1 7 1 � � ! � C � �  ! " � �

# $ $ $ . - � 2 � � 7 ) � * � " 1 � � > � * � � 1  ) 4 * � � ) * 0 � � * � � � ! * 1 /  ! " ) * D � > )  1 / ) * � �  ) � 1 2 ! � � " :  ) � ! 8 � ) * ! " E * )  !

� � � � � A B = 1 7 1 � � ! � C � �  ! " � � & ' ' ' 1 - � C " ; < = + 0 1 9 . ) D * 2 � � � � 1  0 � 1 �  ! 9 ! ) * 6 ) . ) � ! � � � " 1 /  ! * � �  0 1 /

� � 1 � )   ) 4 * 1 " 1 "  ! 6 ! " � " 1 / � � ! > 1 / 1 " 2 � ! 0 � > � � " 1 / * � � � ! * 1 / 9 � / ! " E 9 . )  1 / � ! 2 1 9 ) * D � > )  1 / � � " ! /

 1 9 . ) ! / � / 0 � �  0 � � 1 " � / � 9 ! " �  � " 1 � � / 8 � � / � 3 � � * � � . ) � ! 1 � F 2 ! / )  ) ! * � /  � 4 * )  1 / � � D / 0 ! / � G 1 * 1 � � � � H �

�  ! " � � & ' ' I % J ! * � < � � G 1 * 1 � � � � H � � & ' ' K - � � 1 * � ! 1 � * 0 � * � � � 8 � � � / 0 1 / 9 ! " D  � " 1 / � � 1 " > � * 1 9 1 * � � 1

� / 0 : * 2 � ! 9 ! 7 ) � * � ! / � L 1 " � / � � / � 2 � � 7 ) 7 � *  ) 1 � * � � / 2 � � / 0 1 1 " 1 " � / ) 4 * 2 1 � 1 0 � 1 0 1 � � � 2 � ! 0 � > � � 1 " 1 /

* � � � ! * 1 / �

< � 0 ! � ! / " ! / 3 1  0 ! � � / 0 � 4 3 )  ! / 1 8 � E � F 2 � � / 0 ! / � � " 8 � � � @ � �  � � * 1 9 1 � ! � 2 � ! 0 �   ) 4 * / ! . � � � "

2 � ) *  ) 2 1 " * M  " � ! 8 � � � � > � * � � 1 � * " 1 � * 3 � � 9 � � 1 � � � H � * 0 ) * > 0 ! * � � / / ) * � � � 1 � " N < = + � � 1 / � 9 ! / 1

� � 0 1 " " 1 � � / 0 1 1   ) 4 * 2 � ! 0 �  0 ! � 1 9 : / � / 2 �  E 3 )  1 9 � * 0 � �



Introducción

   
- 46 - 

 1.4.3.2.- PROTECCIÓN MEDIANTE BDNF

1.4.3.2.1.- BDNF Y EL NÚCLEO ESTRIADO

 En general todas las neurotrofinas tienen un efecto neuroprotector sobre las neuronas 

espinosas de tamaño medio GABAérgicas (Martinez-Serrano, A. y col., 1996) (Alexi, T. y col., 

1997)  (Perez-Navarro, E. y col., 1999a; Perez-Navarro, E. y col., 2000b). Particulamente el BDNF 

es un potente factor para inducir supervivencia en las neuronas estriatales (Nakao, N. y col., 1995b; 

Ventimiglia, R. y col., 1995) y se ha demostrado que previene la activación de la señales 

proapoptóticas (Perez-Navarro, E. y col., 2005). Además induce la diferenciación hacia el fenotipo 

GABAérgico (Mizuno, K. y col., 1994), DARPP-32 (Ivkovic, S. y Ehrlich, M. E., 1999; Nakao, N. 

y col., 1995a) y calbindina positivas (Ivkovic, S. y Ehrlich, M. E., 1999; Ventimiglia, R. y col., 

1995). Así el BDNF es importante, para el crecimiento de las neuronas estriatales. Se ha 

demostrado que  los ratones “knock-outs” para esta neurotrofina generan menos células calbindina 

(Jones, K.R. y col., 1994) y DARPP-32 positivas (Ivkovic, S. y col., 1997), poblaciones 

predominantes en el núcleo estriado.  

 Se ha observado que tras lesiones excitotóxicas en el núcleo estriado, tanto el BDNF y otras 

neurotrofinas, como sus receptores alteran sus niveles basales (Canals, J.M. y col., 1998; Canals, 

J.M. y col., 1999; Checa, N. y col., 2000; Perez-Navarro, E. y col., 2000b). Además se ha observado 

que aparece una regulación trófica transneuronal tanto en la corteza como en la sustancia negra 

particularmente para esta neurotrofina (Aliaga, E. y col., 2000; Canals, J.M. y col., 2001; Canudas, 

A.M. y col., 2005; Rite, I. y col., 2003; Rite, I. y col., 2005). El BDNF estriatal proviene en gran 

medida proporcionado por las neuronas corticales y en menor medida de las nigrales (Mufson, E.J. 

y col., 1994; Mufson, E.J. y col., 1996). Consecuentemente, la pérdida del BDNF podría contribuir 

o favorecer de manera indirecta a incrementar la susceptibilidad por la muerte neuronal en estados 

patológicos. Asimismo se ha descrito una reducción del BDNF en los pacientes de Huntington 
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