
Hard copy available in

Design and Access Statement
Doc Ref: 7.04 

Part 2
Carnwath Road Riverside
APFP Regulations 2009: Regulation 5(2)(q)

Box 69 Folder B  
January 2013 Ca

rn
w

at
h 

Ro
ad

 R
iv

er
si

de

Thames Tideway Tunnel 
Thames Water Utilities Limited

Application for Development Consent
Application Reference Number: WWO10001



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

*� + � , - .

/ 
 0 � � 	 � 1 2

3 456 7 8 9 : 56 5; < :; <5= ; 8 > >? > : @ < A > 8; B



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



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

.� / � 0 1 2

3 45 6 7 8 9 :; 9< = 8 7 4> ?@ AB CB 5 7> @ A B D C A 8 8 E 4F C 4G 5 H> 7G I> C AJ B > K J 4L 8 7F 4 K 8 I 4 C AM M = N 4G K 4O > C 8 K

P QR P ST UV W XY Z U [ WT

\ ]^ \ ^ \ _` a b cd e fg e d bg h i e bg j f a j b ek g f l g

m n eo f io o g p ` g d f f a _q f ao r f a b m s no cdtf a bg q g ek g f l g m n e o f io o g p j b ek g u b a mv e b f p eo w r f bg g ft no j f a bg q g ek g f l g x b a w m a bg

q ao o g q f e ao f io o g p j b ek g u b a m y a b m n z r f bg g f^s l g { b a { a d g j j g k g p a { m g o f d e fg e d co a` o n d| n bo ` n f l} a n j} ek g bd e j g t ` l e q l e d p a q n fg j eof l g ~ ao j ao � a b a i w l a u� n m m g b d m e f l no j

x i p l n m^ s l g ~ ao j ao � a b a i w l a u� no j d ` a b f l

p e g d ao f l g a { { a d e fg d e j g a u f l g b ek g b^

\ ]^ \ ^ ] _ � ak g w b a io j g p g m g o fd a u f l gj g f n e p g j j g d e wo { b a { a d n p d ` a i p j � g j g d e wo g j

n f n p n fg b d f n w g ^ s l g j g f n e p g j j g d e wo d ` a i p j � g

d i � m e f fg j f a f l g p a q n p n i f l a b e f z u a b n { { b ak n p

eo f l g u a b m a u n y | � bg h i e bg m g o f^

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

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



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

*� + � , - .

/ 
 0 � � 	 � 1 2

3 45 4 67 89 : 8; < 9 8 := > ?; := 7 :

@ AB AB @ C DE F G HE G H FE I JK L M N O G FE F H D OE E

P QR PK E S H N P OK E I F L J I P S QT U D G J J G S U D P O J P S Q

H DE F P JE V W P O QE QX W O I G S V D P M U D P O JY Z D GK D

P OE [ L H D I P O VE I\ ] PK P S H P OE P F L J D P O Q F H P S Q G S V

Z G H D F L M E E ^ G F H G S V W S P W H D L O G FE Q W FE F Y P S Q

_ P O S Z P H D` L P Qa S Q W F H O G P Ib F H P HE Y Z D GK D

K L S H P G S F H Z Lc F H L OE \ G S Q W F H O G P I Y Z P OE D L W FE P S Q

OE H P G I W S G H FB C DE F G HE P I F L G SK I W Q E F P S P OE P L J

H DE J L OE F D L OE L J H DE ` G ]E O C D P ME F G S J O L S H L J

P I I H D OE E I P S Q N P OK E I FB

@ AB AB A de f ge f h ij f N L I GK \ P Q ] G FE F H D P H

F P JE V W P O Q E Q Z D P O ]E F F WK D P FX W O I G S V D P MU D P O J F D L W I Q L S I\ [E W FE Q J L O Z P HE O [ L O SEJ OE G V D Hc D P S Q I G S V W FE L O HE M N L O P O\ W FE F H D P H Q L

S L H N OE K I W QE OE c W FE J L O K P O V Lc D P S Q I G S VB

@ AB AB k C DE J L OE F D L OE P OE P J P I I F Z G H D G S H DE` G ]E O C D P M E F P S Q C G Q P I C O G [ W H P O G E F l G HE

L Ja M N L O H P SK E J L O m P H W OE _ L S FE O ] P H G L Sno E H O L N L I G H P Sa M N L O H P SK E p B C DE OE G F N L HE S H G P I

J L O P OK D PE L I L V GK P I OE M P G S F G S H DE J L OE F D L OE YM L F H N O L [ P [ I\ J O L M H DE I P HE @ q H D K E S H W O\

L S Z P O Q F Y [ W H S L SE P OE P S H GK G N P HE Q H L [E

F G V S G J GK P S HB

@ AB AB r C DE F G HE G F I LK P HE Q Z G H D G S H DE l L W H D

s W I D P M ` G ]E O F G Q E ` E VE SE O P H G L S t OE P P S Q H DEl P S Q Fb S Q _ L S FE O ] P H G L S t OE P Y Z D GK D Z P FQE F G V S P HE Q H L E S F W OE H D P H J W H W OE QE ]E I L N M E S H

OE F NE K H F H DE O G ]E O F G QE I LK P H G L S P S Q ] G E Z FJ O L M H DE I LK P I I\ I G F HE Q U P S Q F Z L O H Du O G Q V En @ v w M H L H DE E P F H p B C DE K L S FE O ] P H G L S P OE P

F H P H W F N O G SK G N P I I\ FE E x F H L N O L HE K H H DE J W H W OEQE ]E I L N M E S H L J H DE O G ]E O F G QE O P H DE O H D P S H L

OE H P G S H DE E ^ G F H G S V K D P O PK HE O L J H DE H L Z S FK P NE BC DE ` G ]E O C D P M E F G H FE I JY H DE O G ]E O [ P S x Y Z P HE Oc[ L O SE W FE F P S Q ] G E Z F PK O L F F P S Q P I L S V H DE` G ]E O C D P M E F Y P OE S L HE Q P F H DE N O G SK G N P I

E IE M E S H F H D P H QE J G S E H DE K D P O PK HE O L J H DE

K L S FE O ] P H G L S P OE P B

@ AB AB y C DE F G HE G F F W [R E K H H L P K L M N OE D E S F G ]E

OE Q E ]E I L N M E S H N O L N L F P IB C D OE E FE N P O P HE

N I P S S G S V P N N I GK P H G L S F D P ]E [E E S F W [ M G H HE Q J L O

P M G ^E Q c W FE OE QE ]E I L N M E S H FK D E M E PK O L F F H DEH D OE E F G HE F H D P H Z L W I Q N O L ] G QE P H L H P I L J r v rQ ZE I I G S V F Y OE H P G I W FE F Y OE F H P W O P S H F zK P J { F Y L J J GK EJ I L L O F N PK E P S Q [ P FE M E S H K P O N P O x G S V P S Q

K \ K I E N P O x G S VB C DE N O L N L F P I F G SK I W Q E N O L ] G F G L SJ L O P SE Z C D P M E F | P H D Y D P O Q P S Q F L J HI P S Q FK P N G S V Y N W [ I GK P S Q N O G ] P HE L NE S F N PK E

P S Q SE Z P OE P F L J N W [ I GK OE P I MB }E K G F G L S F L SH DE FE P N N I GK P H G L S F ZE OE F H G I I NE S Q G S V P H H DEH G M E L J Z O G H G S VB

~ �� � � � � �� �� �� �� � �� � � � � � � �� �

� � � �

�� � ��� � �� � �� ��� � � ��  � ¡

¢   �� £  � ¤ ¥ �   ¦§� ¦� � � ��   � ¨ � �   � �

© ¤ � ��ª � � �� � � ¦�� �

« ¤� ¬ ¬��« ¤   � ¬

�� � ��� � ¤   ­« ¤   � ¬

� ¤� �ª � �®¯ �   � � � ¢ «� � � ¦

°±²³´µ ¶·¸¹º ·»³¼½

¥�¾ � � © ¤   ­ � �

¿ � � ��À � � � � � Á  ª   � � ­ �� � Â � � Ã ¡

« � � � � �� «  � � �© �  � � ¬ � � ® �   �� � �

¥ � �� ¦ �� ��   � ¦ £ � � ��� � �

ÄÅÆ ÆÇÈ ÆÉÊËÌÍÎ Ë

ÏÐÑ ÒÓ Ð Ô ÕÖ × Ð Ø

ÙÚÛ ÚÜÝÞ ÜÞ ßà�� Þ ��

�

�

� �

�

� �� � ��

� �	 �
 �� �


� � � � �	 � � � ��

�� � 
 
 �� � �

� �� � ��

� �	 �
 �� �


� �� � � � �	 ��

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

Limit of land to be acquired 
or used

Local authority boundary

Existing Sewer 

Proposed tunnel route -

centreline 

Sands End Conservation
 Area

Existing view (Refer to 

Hurlingham Conservation
 Area

< = > ? @ = A B C D = E

®� Â � �   �� � �

� � � ��� � � � � ¢ � � Â

F �� � � ¦ �



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

.� / � 0 1 2

3 45 45 6 78 9 : ; : <= > ? > @ : A B > < CDE A FD < : G HD 8 E @8 <H I : 9 I8 J : KD H : 9 > K D K K B : C LM H I : ? : G < : H > < M 8 @

? H > H : @8 < H I : F : N > < HO :E H 8 @ P8 O O BE D HD : K >E C

Q8 G > J R8 ; : <E O :E H BE C : < ? : G HD 8 E S T U 3 V U > V 8 @

H I : W8 9E >E C P8 BE H <M X J >E E DE A Y G H 3 Z Z [ 8 E4 T Y N <D J 4 [ 3 45 W I : FD < : G HD 8 E N < : ; :E H K H I : J8 G > J

N J >E E DE A > B H I8 <D HM @ <8 O A < >E HDE A N J >E E DE A

G8 E K :E H H8 > N N JD G > HD 8 E K DE < : K N : G H 8 @ >E M J >E C

H8 9 ID G I H I : FD < : G HD 8 E < : J > H : K = 9D H I8 B H K N : GD @D G

> B H I8 <D K > HD 8 E @ <8 O H I > H F : N > < HO :E H5

3 45 45 S W I : KD H : D K L8 BE C : C H8 H I :E 8 < H I LMP > <E 9 > H I\ 8 > C = H8 H I : : > K H LM > @8 B <] K H8 < : M

< : KD C :E HD > J L J8 G ^ >E C > X P_ 8 < J C K B N : < K H8 < : =H8 H I : K8 B H I LM H I :\ D ; : < W I > O : K = >E C H8H I : 9 : K H LM H I < : : H8 @8 B < ] K H8 < : M < : KD C :E HD > J

C 9 : J J DE A K H I > H 8 ; : < J8 8 ^ H I : KD H : >E C H I :\ D ; : <W I > O : K5

3 45 45 ` W I : W I > O : K X > H I CD ; : < H K @ <8 O H I :

<D ; : < KD C : > H H I : : C A : 8 @ H I : P > <E 9 > H I\ 8 > C

aE C B K H <D > Jb K H > H : >E C LD K : G H K H I : KD H : > J8 E AH I : L8 BE C > <M 9D H I 7 B < JDE A I > O _ I > < @5 a H

< BE K > J8 E A H I :E 8 < H I : <E L8 BE C > <M 8 @ H I : KD H :U H I : 9D C H I 8 @ 7 B < J DE A I > O _ I > < @ >E C _ ID @ @DE_ I > < @ V = H B <E K L > G ^ H8 H I : <D ; : < KD C : > J8 E AH I : : > K H : <E L8 BE C > <M 8 @_ ID @ @DE _ I > < @ >E C

G8 E HDE B : K H8 9 > < C K H I : 9 : K H5

3 45 45 Z W I : K B < <8 BE CDE A > < : > D K G I > < > G H : <D K : C

LM > O Dc 8 @ J >E C B K : K5 a O O : CD > H : J M H8 H I :

E 8 < H I 8 @ H I : KD H : 8 E P > <E 9 > H I\ 8 > C JD : H I :XD N : < P :E H < : >E C H I : XD N : < d B D J CDE A = 9 ID G I

@ : > H B < : K J8 G > J J M JD K H : C O 8 C : <E D K H O B < > J K5 W I :XD N : < d B D J CDE A D K > J > < A : O Dc : C ] B K : L B D J CDE AH I > H G8 O N <D K : K < : KD C :E HD > J N <8 N : < HD : K = >I : > J H I G J B L >E C > G > < N > < ^5 W I : @8 B <] K H8 < : M

< : KD C :E HD > J L J8 G ^ K 8 @ X ID J N8 H ?e B > < : J D : 8 E

:D H I : < KD C : 8 @ H I : f BE G HD 8 E 8 @ P > <E 9 > H I\ 8 > C

>E C X : H : < L8 <8 B A I\ 8 > C5 W I : 7 B < J DE A I > OP8 E K : < ; > HD 8 E Y < : > J D : K > N N <8 c D O > H : J M 4 [ [ O H8H I :E 8 < H I 8 @ H I : KD H :5

3 45 45 3 [ W8 H I : K8 B H I 8 @ H I : KD H : = 8 E H I :

8 N N8 KD H : KD C : 8 @ H I :\ D ; : < W I > O : K = > < :

O B J HD ] K H8 < : M < : KD C :E HD > J > N > < HO :E H L J8 G ^ K

9D H I G8 O O : < GD > J BE D H K > H A <8 BE C @ J8 8 < J : ; : J =>E C H I :_ : K H : <E \ D ; : < KD C :_ > K H : W < >E K @ : <? H > HD 8 E 5 W8 H I : 9 : K H L : M 8 E C H I : > C f > G :E H

< : KD C :E HD > J N <8 N : < HD : K J D : K 7 B < J DE A I > O X > < ^ =9 ID G I G8 E H >DE K W I : 7 B < J DE A I > O P J B L @8 <

N <D ; > H : O : O L : < K5 YE Y < : > 8 @ Y < G I > :8 J8 AD G > J

a O N8 < H >E G : J D : K g [ O H8 H I : 9 : K H 8 @ H I : KD H : =9 ID G I G8 ; : < K H I : @8 <O : < K : H H J : O :E H > J8 E Ad <8 8 O I8 B K : Q >E :5 W8 H I :E 8 < H I 9 : K H J D :

N B < N8 K : ] L B D J H DE C B K H <D > J BE D H K = D E G J B CD E A >HD O L : < O : < G I >E H = >E C 8 H I : < G8 O O : < GD > J >E C

DE C B K H <D > J B K : K DE H I : 7 B < J DE A I > O d B KDE : K KX > < ^5

h ij k l m n op qr s it m l u v w w v x y k l w iz j { v | } { v l ~

h ij k l m n op �r } { i �z } { v l ~ vz � y k l w iz j { v | } { v l ~ ~ l � | x { m s it m l � { v | m �

h ij k l m n op � r � k � � x v x i �z �z y k l w iz j { v | } { v l ~

h ij k l m n op � r y k l w iz j { v | } { v l ~ ~ l � | � v lz u v x { s � v �

h ij k l m n op � r � i� m l � k i w � iz j ~ l � | y k l w iz j { v | } { v l ~

�
�

�

�
�



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

�� � � � � �

� 
 � � � 	 � 	 


�� 
� � 
� � � 
 �� � � �� � � �� �

� �� � � � � �

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

( )% " # !  3  !  � � " � � ) #  " !� $ -  ! � ! �� !� *0 )% "% '

2 �� ) , 4 2% &  , 5 � " * 6 � "% ( " , $ ! �� )0 � % " !  ) ,

) ( ! �� 2 ,  ! �  , ! �� + "% , - " ! �. ) " $7 , $ 2 � !%  " &

8 � ! " !� �
9  ! :; # < �

� �� �� � � + "% , - " ! �. ) " $  � " �  , 5 & �

# "% %  " 5� - "' ! � " ! (� " ! 2% � � !% " ( (  #= # " & *  , 5

�0 � � $ # 2 � �  ) , �� + "% , - " ! �. ) " $  , !� % �� # ! �>% ) ) * � ) 2 �� ? " ,� ! ) ! �� -� � ! ) ( ! �� �  !� " , $

( )% * � " �  5 , " &  �� $@ 2 , # !  ) , -  ! � 6 " , $ � - )% ! �

>%  $ 5 � . ) " $ A / � � B C " , $ � ) - , * � " $ . ) " $ ! )! �� � " � !� 6 " , $ � - )% ! � >%  $ 5 � . ) " $ ( )% * � 0 "% !

) ( ! �� D !% " !� 5  #. ) " $E � ! - )% F " , $ # ) , ,� # ! �! ) G 2 & � " * " , $ + �� & �� " ! ) ! �� , )% ! � " , $ ! )6 " , $ � - )% ! � + ) * * ) , ! ) ! �� � ) 2 ! ��

H # I J # I K  "!

� �� �� � L + "% , - " ! �. ) " $ ( " & & � -  ! �  , "+ ) , !% ) & &� $M "% F  , 5 N ) ,� � O , = � !% � � !0 "% F  , 5  �

0 � % *  ! !� $ " , $ ! �� % � "% � $� $  # " !� $ � � "% � $ = 2 ��

0 "% F  , 5 P "' � " & ) , 5 �  ! �� % �  $ � ) ( + "% , - " ! �

. ) " $� /0 0 % ) Q  * " !� &' R S S # "% � # " , P�

" # # ) * * ) $ " !� $  , ! �� ) , = � !% � � ! 0 "% F  , 5 P "' � , ! �� 3  #  ,  !' ) ( ! �� �  !� P� ! -� � , D 2 &  3 " , " , $

4 2 5 ) ,. ) " $ ! ) ! �� , )% ! � 1 6 " , $ � - )% ! � >%  $ 5�. ) " $ ! ) ! � � � " � !1 + "% , - " ! �. ) " $ ! ) ! �� � ) 2 ! � 1" , $ >% ) ) * � ) 2 �� ? " ,� ! ) ! �� -� � !�

TU V W  & ( I # " � J X I(

� �� �� � R M 2 ! ,� ' >%  $ 5� Y , $ � % 5% ) 2 , $ D ! " !  ) , � �  ! 2 " !� $ "0 0 % ) Q  * " !� &' � � � F * ! ) ! ��

-� � ! " , $7 *0 � %  " & 6 � "% (. "  & - "' D ! " !  ) ,

"0 0 % ) Q  * " !� &' � � L F * ! ) ! �� � " � !� 6 " , $ � - )% ! �

� ) - ,  � ! �� # & ) �� � !E " !  ) , " & . "  & D ! " !  ) ,A "0 0 % ) Q  * " !� &' � � � F * ! ) ! �� � ) 2 ! � C 1 - �  # �

�� % 3  #� � 6 " !� % & ) ) D ! " !  ) , ! ) ! �� , )% ! �� " � ! " , $

D ! "  ,� � ! ) ! �� -� � !�

� �� �� � Z G  3 � $ "' !  *� P 2 �� � " , $ ! - ) ,  5 � !P 2 � % ) 2 !� � )0 � % " !� -  ! �  , [ R S * ) ( ! �� �  !� �. ) 2 !� R � R AM 2 ! ,� ' 4 � " ! � ! ) G 2 & � " * G ) ) ! P " & &

+ & 2 P C )0 � % " !� � " � " � "  & = " , $ = %  $ � �� % 3  #� " & ) , 5+ "% , - " ! �. ) " $�

\ ]^ _ ` a b cd ef gh ]i j ]k ^ i ] j a lk l mn i ]i o m lk

pq r stu v wx u yq zt u { z z|} r ~

� } ru � } w � � x } ��u �q z w rt } s � z w } w {

� � { |t� { r yq t s �tu v

� �t � �tu� � } r �

pq r st u v � } �� � } r �

| �t s� x w�� q } r {

| � �x r s �

������ ����� �����

�t� { r � � } � { z
� { z w { ru �} z w {� r } u z � { r � w } wt x u

� { zt � {u wt } s � � { s stu v z

��� ��  �¡¢£¤¥¦ £

§¨© ª« ¨ ¬ ­® ¯ ¨ °

±²³ ²´µ¶ ´¶ ·¸¹º ¶ »¼

pq r stu v wx u � sq ½¾ rx q u � z

¿ À Á Á Â Ã Ä Å Æ Ç Ä È

É Ê Ë Ì Í Î Ì Ï Ð

� �� { rt } s � � } r �� } t s � } Ñ � w } wt x u

�} u � z �x r w ��x �u � } t s� w } wt x u

Ò Ò Ó Ô

ÕÖ

×

Ø Ø

Ù

Ø Ú
Û Ï Ü Í Ý Ï Þ ß Î Ì Ï Ð

à� � � �� � � � � � � 	
 � � 	 �
 � � � � �� � � � � � � � � 	� � � � � � 
 � � �
 � � � � � � � � � �

� à � �� � � � � � � �� � � �
 � � � �� � � 	 	� � � � � � � � � � �� � � � ��  � � � � � �� �

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

Point of pedestrian/
vehicular site access

Limit of land to be acquired 
or used

Proposed tunnel route -

centreline 

On-street car parking 

Bus stop

National Cycle Route 

Thames Path

Strategic Road Network

Bus route 424

Network Rail station

Underground station

Railway station



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

.� / � 0 1 2

34 & 5 � 6 7 8 ( � �

9 :; :; 9 < = >? @? A @? B C D E @ A E? F GH H IH J ? @ C K E? D

A J C B F L A @ B M A E >N C A O; L IH J G B F G D P? @ Q G E E? O

A J C B F E >? = > A Q ? D R A E >S M > GH > @ K B D A @ C K B O

A B O E > @ C K F > E >? D G E? ;

9 :; :; 9 T = >? Q A G B H IH J ? @ C K E? G B E >? A @? AG D U A E G C B A J L IH J ? U ? E M C @ VN C K E? W S M > GH >

@ K B D AH @ C D D R K E B? I X @ G O F ? S A @ C K B O E > ?

B C @ E >? @ B D G O ? C YZ K @ J G B F > A Q R A @ V A B O A J C B FX @ C C Q > C K D? [ A B ? S \ K J G] A BN C A OS Z K F C BN C A O

A B O \ E? P >? B O A J ? N C A O; ^ B C Y Y_ H A @ @ G A F ? M A I

H IH J? J A B ? G D P @ C] G O ? O G B ` C E > O G @? H E G C B D AH @ C D Da A B O D M C @ E > X @ G O F? ;

9 :; :; 9 b = >? H J C D? D E X A @H J A I D L IH J ? Z G @?O CH V G B F D E A E G C B G D J CH A E? O C B c @ C D] ? B C @N C A O

d ^ e : 9 : f S : g g Q E C E >? ? A D E C Y E >? D G E? ;

h� $ � �( 6  # " 6 7 8 ( � �

9 :; :; 9 i L A @ B M A E >N C A O P @ C] G O ? D A B ? A D E _M? D E J G B V B? A @ E >? ` A B V C Y E >? N G] ? @ = > A Q ? D`? E M? ? B a A B O D M C @ E > X @ G O F? A B O Z K @ J G B F > A QR A @ V; j C C E Y A J J G D F? B? @ A J J I > G F >? D E A J C B FL A @ B M A E >N C A O A B O Z K F C BN C A O;

9 :; :; : g = >? = > A Q ? D R A E > @ C K E? Y? A E K @? D

D G F B A F? E C O G @? H E P? O? D E @ G A B D A B O H IH J G D E D;

k lm n o p q rs q qt uv o w xv y z{| v } ~ p � l } p � l� p o ~ n l � } l wm

k lm n o p q rs �t � z v � p � � v y z �| | � l wm x p � y

k lm n o p q rs q �t � z v � p � �v y z �| | � l wm p v � y

�
�

�

k lm n o p q rs q � � z v � p � �v y z v w }� n o � l wm z v � � z v o � � l y p ~| n w } v o �

k lm n o p q rs q rt uv o w xv y z{ | v } l w } n � y o l v � p � y v y p

k lm n o p q rs q �t � | n � l wm ~ p � l } p � u �| o � }

�
� �

� �



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

*� + � , - .

/ 
 0 � � 	 � 1 2

3 45 67 8 49 : ; 9 7 < 6= > 6

? @A @A @ ? B CD E F GD H I E J K LD M J L I GD N H F G C F K G CDC F E G J O F L P I K J O J QRS M C I TU J K G CD V FW D O B C I T D E

I K N J X X J E F GD G CD N D M G I J Q G CD V F W D O Y I K N MD AZ K G CD D I O M[ T D N F D W I M XD O F J NU G CD I OD I I O JS K N

G CD E F GD H I E J L LS X F D N \[ H I GD O T D I N J H EAB CD T D I N J H E G J G CD K J O G C J Q G C D X OD ED K G] N I[^ I O K H I G C V J I N HD OD N O I F KD N I K NS ED N Q J O

I _ O F LS M GS OD F K G CD M I GD O TD N F D W I M XD O F J NA B CD

O FW D O E F ND T D I N J H E OD T I F KD NS K ND W D M J XD N

S K G F M G C D ? ` a b EU \[ H C F L C G F T D c J K N J K C I N

D d X I K ND N G J G CD I OD IA

? @A @A @ @ B CD e O N K I K LD fS OW D [ J Q ? ` a g

OD W D I M E G C I G G CD OD H I E I H C I O Q J K G CD D I E GD O K

X I O G J Q G CD E F GD S ED N \[ G C D P D G O J X J M F G I K

� E[ MS T � J I O N � E O FW D O I T \S M I K LD A B CD HD E GD O K

X I O G H I E ND W D M J XD N E J J K I Q GD O H F G C ED W D O I M

F K NS E G O F I M \S F M N F K _ EA B C D H F ND O O FW D O E F ND H I END W D M J XD N Q J O F K NS E G O[ Q O J T G CD M I GD O ? a G C

LD K GS O[ U I K N E J T D I OD I E HD OD OD ND W D M J XD N

H F G C Q M I G E J O L J T T D O L F I MS K F G EA

? @A @A @ � B CD \S F M N F K _ E G J G CD D I E G I K N HD E G

J Q G CD E F GD HD OD \S F M G F K G CD M I GD @ b G C LD K GS O[ AB CD \S F M N F K _ E I M J K _ ^ I O K H I G C V J I N L J K E F E G J Q

I K F K GD O] H I O L JS K L F M C JS E F K _ \ M J L � I K N X J E G]H I O F K NS E G O F I M \S F M N F K _ EU J KD J Q H C F L C C I E \D D K

L J KW D O GD N F K G J Q M I G EA

? @A @A @� Z K ? a � @U G CD O FW D O I T \S M I K LD ED OW F LDQ O J T G CD H C I O Q E G J X XD N I K NS K G F M ? a a� G C D

H C I OW D E HD OD S ED N Q J O F K NS E G O[ U F K L MS N F K _ � MS D^ F O L M D ^D TD K GA f F K LD ? a a� G CD HD E GD O K X I O G J Q

G CD E F GD C I E \D D K W I L I K GU D d LD X G Q J O W I O F JS EGD T X J O I O[ S K IS G C J O F ED NS ED E � I M M G CD \S F M N F K _ E

HD OD L M D I OD N I H I[ I K N J K M[ G C D X F M D N O FW D O

H I M M OD T I F KD NA B C D ^ I O K H I G C V J I N Z K NS E G O F I M

	 E G I GD L J T X O F ED E T J N D O K F K NS E G O F I M E C D N EA


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



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

.� / � 0 1 1

234 5 6 7 6 89 :3 : ; <= = > ?4 @ 7 34 3 5 : 6 7 A

B > 7 :4 ? 63 74 :

C D � �  ( �E � F� &  G  & $ � �  ! " H F F H I(J "  (  � �

 " & KJ $ � $L

MN OP Q MP R S T UV S T W U X S M R R S W W MP X S Y Z SP X Z Q S

T UV S T W U X S [ M \ ] [ M ^N

_N ` T S M Z S M P S [ M T S M a b a c SP W c M R S P S Y Z Z aZ Q S T UV S TN

RN d M ] S e W S a b Z Q S W a e Z Qf b M R U P g M W c S R Z MP X

T UV S T W U X S \ a R M Z U aP N

X N ` T S M Z S M P S [ b S M Z e T S U P MP M T S M Z Q M Z Q M W

P a aV S T T U X U P g M T R Q U Z S R Z e T M \ W Z ^ \ SN

SN d M U P Z M U P MP X SP Q MP R S Z Q S W M b S g e M T X S X

[ Q M T bN
bN h a W U Z U aP [ a T ] W aP Z Q S _ a e P X M T ^ a bi Q U b b U Pi Q M T b MP X Z Q S W M b S g e M T X S Xj e T \ U P g Q M ki Q M T b U P a T X S T Z a R T S M Z S M _ e b b S T _ S Z [ S SP Z [ a

c a Z SP Z U M \ X SV S \ a c k SP Z W U Z S WN

C D � �  ( �E � F� &  G  & $ � �  ! " & H " �( I #  " ( �

 " & KJ $ � $L

MN l Q S c S T k MP SP Z [ a T ] W k e W Z k M Y U k U W S Z Q S

M T S M MV M U \ M _ \ S b a T b e Z e T S k U Y S Xf e W S T S W U X SP Z U M \ f\ S X X SV S \ a c k SP Z U P \ U P S [ U Z Q \ a R M \ c \ MP P U P g

c a \ U R ^N
_N l Q S c S T k MP SP Z [ a T ] W W Q a e \ X P a Z c T S R \ e X SZ Q S b e Z e T S e W S a b Z Q S W M b S g e M T X S Xj e T \ U P g Q M ki Q M T bm [ Q U R Q U W c T a Z S R Z S X b a T [ M Z S T _ a TP Sb T S U g Q Zf Q MP X \ U P g e W S e P X S T no p qo p r st p h a \ U R ^u N v w N

RN l Q S W Q M b Z k e W Z _ S a b W e b b U R U SP Z W Ux S Z ab M R U \ U Z M Z S Z Q S Z e P P S \ \ U P g a c S T M Z U aP N y Z [ U \ \

M \ \ a [ Z Q S R aP W Z T e R Z U aP a b Z Q S k M U P Z e P P S \

Z a [ M T X W z R Z aP { Z a T k l MP ] W W U Z S MP X [ U \ \ M \ W a

T S R S UV S Z Q S Z e P P S \ _ a T U P g k M R Q U P S W b T a k_ a Z Q Z Q S | U T Z \ U P g { Z T S S Z W U Z S MP X Z Q S } T a g k a T S` aP P S R Z U aP l e P P S \ N

OP Q MP R S T U V S T W U X S M R R S W W MP X

S Y Z SP X T UV S T W U X S [ M \ ] [ M ^

` T S M Z S M P S [ M T S M a b a c SP W c M R S

d M U P Z M U P MP X SP Q MP R SZ Q S W M b S g e M T X S X [ Q M T b

~ �� � � � � �� � �� �� �� � �� � � � � � � � � � � � �� � � � �� �� �� �� � � � � �� �� � � � �� �
� a R M Z S V SP Z U \ M Z U aP R a \ e k P M [ M ^ b T a k h U c S T� e U \ X U P g MP X a Z Q S T T S W U X SP Z U M \ c T a c S T Z U S W



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

*� + � , - -

. 
 / � � 	 � 0 1

2 345 6 7 8 9 45 4: ; 9: ;4< : 7 = => = 9 ? ; @ = 7: �



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

.� / � 0 1 2

3 45 6 78 9 :; < 8 = > ?@ A : > < B < C

B ? A8 D < B A : =8 9

E FG HG E IJ K LM N O PQ R S KT Q U K LM SV U R O J K R W X K W RMUQ R K LM Y RQ PM X KZ Q W [ \ ]M ]M [Q Z ^ RQ WV \_ K LM `M T\M J S ^V Q ] PM X K Sa M UQ R K LM YM R N OV M V K O ]Q a Mb

^ RQ WV \ Z Q R `J Z O J KQ SV KM ^ R O KM K LM U WV X K SQ V O [

XQ N YQ V M V KJ SV KQ K LM J W R RQ WV \ SV ^ J G c L M

J S KMb J YM X S U S X \M J S ^V Q ] P M X K Sa M O K d O RV Z O K L

eQ O \ e S a M RJ S \ M Z O J KQ J W X XM J J U W [ [ T N SV S N S J M

K L M O ]Q a Mb ^ RQ WV \ J K R W X K W RM J KQ M V O ] [M U W K W RM

RM \ M a M [Q Y N M V K Q U K LM f L S U U SV f L O R U J S KM _ OV \

KQ Y RM J M Ra M g W R [ S V ^ L O N f L O R U UQ R W J M O J O

J O UM ^ W O R \M \ Z L O R UG

E FG HG F c LM \ M J S ^V Q U Q W R Y RQ YQ J O [ J O K

d O RV Z O K L eQ O \ e Sa M RJ S \M Z O J O [ J Q J S ^V S U S X OV K [ T

SV U [ W M V XM \ ]T OV M h KM V J Sa M Y RQ XM J J Q U

J K O `M LQ [ \ M R M V ^ O ^ M NM V K OV \ \M J S ^V

RM a S M Z G iV Q R \ M R KQ M V J W RM \M J S ^V j W O [ S KT _Z M WV \M R KQ Q ` KZ Q RQ WV \ J Q U RM a S M Z LQ J KM \

]T K L M kM J S ^V dQ WV X S [ d I l mG fM O [ J Q LM [ \

a O R SQ W J Y RMb O Y Y [ S X O K SQ V N M M K SV ^ J Z S K L K LM

nQ V \Q V lQ RQ W ^ L g O N N M RJ N S K L OV \o W [ L O Np WV K S [ I W ^ W J K F q E E r OV \ Q K LM R J K R O KM ^ S X

J K O `M LQ [ \ M RJ G s Q RM SV UQ R N O K SQ V Q V Q W R

Y W ] [ S X XQ V J W [ K O K SQ V Y RQ XM J J S J Y RQ a S \ M \ SV K LMtu v w x yz { z | u v }~ � u �z� Z L S X L O X XQ N Y OV S M J K LM

O Y Y [ S X O K SQ V G

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



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

*� + � , - ,

. 
 / � � 	 � 0 1

2 34 54 5 67 8 9 :7 ; <= > 7 ?= @A B 8 C @ ? B :7 C 9 > ;D 8 B C B 9 ; B ? 7 C 7

C < > 8 ; E @ C ; B ? C @ ; B F 9 ; @ E D < 7 C B ; : > G > 9 C F E ;7 ; @ > 94 H ; ; < @ C C ;7 I BJ> F 8 D 8 B K B 8 8 B ? C @ ; B ; > G > 9 C ; 8 F G ; ; < B : B C ; B 8 9 C B G ; @ > 9 > K ; < B

L 7 @ 9 ; F 9 9 B E :7 C M 7 8 9 N E L CJ O > 9 ? > 9 M > 8 > F I < > K= @ G < L > 9 ?4

2 34 54 P Q > E E > : @ 9 I D < 7 C B > 9 B G > 9 C F E ;7 ; @ > 9 J : B 8 BA @ B : B ? ; < BK B B ? R 7 G S 8 B G B @A B ? 7 9 ? G > 9 C @ ? B 8 B ? > 9T I > @ 9 I B 9 I @ 9 B B 8 @ 9 I? B C @ I 9 ? BA B E >D L B 9 ; C4 6 > 9 C B U F B 9 ; EV J : B F 9 ? B 8 ; > > S 7 C @ ; B

C B E B G ; @ > 9 R 7 G ST G < B G S W C B B ; < B XYZ [ \ ]^ _ ` a b `Z c Y b^ c ^ \^ d b Y `Ze a ` d^ f fJ � > E F L B � J : < @ G < 7 G G > LD 7 9 @ B C ; < B 7 D D E @ G7 ; @ > 9 J K > 8? B ;7 @ E C � 4 � B ? B ; B 8 L @ 9 B ? ; < 7 ; 67 8 9 :7 ; <= > 7 ?= @A B 8 C @ ? B

C < > F E ? R B > F 8 D 8 B K B 8 8 B ? C @ ; B K > 8D < 7 C B ; : > G > 9 C F E ;7 ; @ > 94� F 8 8 B 7 C > 9 C K > 8 ; < @ C ? B G @ C @ > 9 7 ; ; < @ C � ;7 I B ; : > G > 9 C F E ;7 ; @ > 9

@ 9 G E F ? B ? ; < B K > E E > : @ 9 I �

7 4 � < B C @ ; B @ C R 8 > : 9 K @ B E ? E 7 9 ? 7 9 ? E 7 8 I B EV A 7 G 7 9 ;4

R4 � < B C @ ; B @ C @ 9 7 L @	 B ? @ 9 ? F C ; 8 @ 7 E 7 9 ? 8 B C @ ? B 9 ; @ 7 E 7 8 B 7 4O7 8 I BT C G7 E B 8 B ? BA B E >D L B 9 ; @ C D 8 >D > C B ? : @ ; < @ 9 ; < B � > F ; <

Q F E < 7 L= @A B 8 C @ ? B= B I B 9 B 87 ; @ > 9 H 8 B 7 4

G4 � < B C @ ; B < 7 C ? @ 8 B G ; 8 @A B 8 7 G G B C C 7 9 ? : > F E ? C FD D > 8 ; ; < B

F C B > K 7 9 B	 @ C ; @ 9 I C 7 K B I F 7 8 ? B ? : < 7 8 K4

?4 � < B : @ ? ; < > K ; < B 8 @A B 8 7 ; ; < @ C D > @ 9 ; : > F E ? B 9 7 R E B ; < B

F C B > K E 7 8 I B R 7 8 I B C 7 9 ? 8 B ? F G B D > ; B 9 ; @ 7 E G > 9 K E @ G ; : @ ; <

8 B G 8 B 7 ; @ > 9 7 E 8 @A B 8 F C B 8 C G > LD 7 8 B ? ; > > ; < B 8 C @ ; B C K F 8 ; < B 8

FD C ; 8 B 7 L4

B4 � < B L 7 @ 9 ; F 9 9 B E C < 7 K ; G > F E ? R B E > G 7 ; B ? 7 ?
 7 G B 9 ; ; >

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

; F 9 9 B E J 8 B ? F G B ; < B 9 B B ? ; > D 7 C C F 9 ? B 8 7 9V C @ I 9 @ K @ G7 9 ;

R F @ E ? @ 9 I C 7 9 ? 8 B ? F G B D > ; B 9 ; @ 7 E @ LD 7 G ; C > 9 �7 9 ? C : > 8 ; <

M 8 @ ? I B4

2 34 5 4 2 � � B 8 BA @ C B ? ; < B D 8 >D > C 7 E C @ 9 8 B CD > 9 C B ; >

; < B C S B ; G < 8 BA @ B :J 7 9 ? D 8 B C B 9 ; B ? A @ C F 7 E @ C 7 ; @ > 9 C > K ; < B

D B 8 L 7 9 B 9 ; C ; 8 F G ; F 8 B CJ @ 9 G E F ? @ 9 I D 8 >D > C B ? C B G ; @ > 9 C 7 9 ?

B E BA 7 ; @ > 9 CJ B	 7 LD E B C > K L 7 ; B 8 @ 7 E C 7 9 ? 7 E 7 9 ? C G7 D @ 9 I D E 7 9

; > ; < B � B C @ I 9 6 > F 9 G @ E 6 H M N D 7 9 B E > 9 2 
 � F 9 B 3 � 2 2 4

2 34 5 4 2 2 � < B D 7 9 B E 8 B @ ; B 87 ; B ? D > @ 9 ; C 7 4 ; > ?4 K 8 > L ; < B

C S B ; G < 8 BA @ B : 7 9 ? L 7 ? B ; < B K > E E > : @ 9 I 9 B : G > L L B 9 ; C �

7 4 H G < 7 @ 9T E @ 9 S B ? D > 8 ; @ > 9 > K CD 7 G B G > F E ? R B @ 9 G E F ? B ? ; >

; < B : B C ; K > 8 G > L L F 9 @ ;V F C B4

R4 � < B E 7 9 ? C G7 D B ? B C @ I 9 7 9 ? D E 7 9 ; @ 9 I C < > F E ? B 9 7 R E B

F C B 8 C ; > G 8 > C C ; < B CD 7 G B ? @ 7 I > 9 7 E EV 4

G4 � < B A B 9 ; @ E 7 ; @ > 9 G > E F L 9 C < > F E ? R B D > C @ ; @ > 9 B ? ; > L 7 8 S

; < B 8 > 7 ?T C @ ? B B 9 ; 87 9 G B @ KD > C C @ R E B4

?4 � < B F C B > K ; @ L R B 8 > 9 ; < B A B 9 ; @ E 7 ; @ > 9 R F @ E ? @ 9 I C < > F E ?

R B B	 D 8 B C C B ? @ 9 7 L > 9 F L B 9 ;7 E :7 V ; > < B ED I B 9 B 87 ; B ; < B

C B 9 C B > K 7 9 BA B 9 ; > 9 ; < B 8 @A B 8 C @ ? B4

2 34 5 4 2 3 H C 7 8 B C F E ; > K K F 8 ; < B 8 ? B C @ I 9 ? BA B E >D L B 9 ;J : B

C BD 7 87 ; B ? ; < B A B 9 ; @ E 7 ; @ > 9 G > E F L 9 K 8 > L ; < B A B 9 ; @ E 7 ; @ > 9R F @ E ? @ 9 I 7 9 ? L >A B ? @ ; G E > C B 8 ; > ; < B 8 @A B 8 K 8 > 9 ;7 I B : < B 8 B @ ;

G > F E ? 7 G ; 7 C 7 E > G7 E E 7 9 ? L 7 8 S 7 9 ? >D ; @ L @ C B 7 @ 8 ? @ CD B 8 C @ > 94� < B 9 B :D > C @ ; @ > 9 7 E C > @ 9 G 8 B 7 C B ? @ ; C ? @ C ;7 9 G B K 8 > L ; < B � @D B 8

M F @ E ? @ 9 I4

2 34 54 
 � B < B E ? 7 C S B ; G < 8 BA @ B : R 7 C B ? > 9 7 9 @ 9 @ ; @ 7 E C @ ; B

7 C C B C C L B 9 ; 7 9 ? C S B ; G < B ? @ ? B 7 C K > 8 ; < B C @ ; B : @ ; < ; < B � B C @ I 96 > F 9 G @ E 6 H M N @ 9 � 7 V 3 � 2 2 4

2 34 54 � � < B � B C @ I 9 6 > F 9 G @ E 6 H M N D 7 9 B E C ;7 ; B ? ; < 7 ; ; < B

D 8 >D > C 7 E C 8 B CD > 9 ? B ? 7 D D 8 >D 8 @ 7 ; B EV ; > ; < B G < 7 E E B 9 I B C

> K ; < B C @ ; B 7 9 ? D 8 B C B 9 ; B ? 7 9 >D D > 8 ; F 9 @ ;V K > 8 7 9 B :

D F R E @ G 8 @A B 8 C @ ? B CD 7 G B4 � < B D 7 9 B E : B E G > L B ? ; < B B K K > 8 ; ; >? B L > 9 C ; 87 ; B ; < 7 ; ; < B D 8 >D > C 7 E C : > F E ? 9 > ;D 8 B G E F ? B ; < BK F ; F 8 B 8 B I B 9 B 87 ; @ > 9 > K ; < B : @ ? B 8 C @ ; B4

2 34 54 � � < B D 7 9 B E � C ? B ;7 @ E B ? G > L L B 9 ; C @ 9 G E F ? B ? �

7 4 � @ ; @ 9 I ; < B A B 9 ; @ E 7 ; @ > 9 C ; 8 F G ; F 8 B 7 9 ? G > E F L 9 7 ; ; < B

9 > 8 ; < B 8 9 B 9 ? > K 7 E 7 9 ? C G 7 D B ? CD 7 G B 7 9 ? R B ; : B B 9 K F ; F 8 BR E > G S C > K ? BA B E >D L B 9 ; G > F E ? G 8 B 7 ; B 7 I B 9 F @ 9 B D F R E @ G 7 C C B ;

> 9 ; < B 8 @A B 8 C @ ? B4

R4 � < B A B 9 ; @ E 7 ; @ > 9 G > E F L 9 C < > F E ? R B : B E ET ? B C @ I 9 B ? 7 9 ?

L 7 8 S ; < B 8 @A B 8 C @ ? B CD 7 G B 7 8 > F 9 ? @ ;4

G4 � < B E 7 9 ? C G7 D B ? B C @ I 9 > K ; < B D F R E @ G CD 7 G B C < > F E ? L 7 S B

; < B 8 @A B 8 L > 8 B 7 G G B C C @ R E B ; > E > G7 E 8 B C @ ? B 9 ; C4

?4 � < B A B 9 ; @ E 7 ; @ > 9 R F @ E ? @ 9 I C < > F E ? R B 7 G > 9 C @ ? B 8 B ? D @ B G B

> K B 9 I @ 9 B B 8 @ 9 I 7 8 G < @ ; B G ; F 8 BJ ? B C @ I 9 B ? ; > C FD D > 8 ; ; < B D F R E @ G

CD 7 G B 7 8 > F 9 ? @ ;J 7 9 ? ; < B K7 �7 ? B C C < > F E ? R B ? B ;7 @ E B ? @ 9 7 9

@ 9 ; B 8 B C ; @ 9 I :7 V 4

B4 = BA B 7 E @ 9 I ; < B G @ 8 G E B > K ; < B ? 8 @A B C < 7 K ; G > F E ? @ 9 K > 8 L

D B >D E B 7 R > F ; ; < B D 8 >
 B G ;4� �� � � � � �� � ��  � � ! � " � # $ �% &� � ' � ' � " $( � ) * + ( � � , + ( ( - & # " . � � + / ( . * �( * ( ' & + '

� �� � � � � �� � 0� 1 & ' ' � #� ' $ � " � � ' .( � " � 2 � + ( *% � # $ & �( � # " $ 3 � ' 3 & . $ ' � $ � � # + � # �4 � $ 3 + ( ! & + * ( + � ! 5 . �( % 6 � ' � � # 7( � # ! � + 78 9 : ' - � $ ! 3 � � 2 � � 4

� � � � � � � �� � � �  �( * ( ' � " 2 � � 4 . � ( % 6 � ' � � # 7( � # ! � + 7 8 9 :

' ! 3 �% � � � 2 � � 4

2 34 54 � � B < B E ? ? 8 >D T @ 9 C B C C @ > 9 C > 9 ; 7 9 ? 
 HD 8 @ E

3 � 2 2 7 ; < F 8 E @ 9 I < 7 L 7 9 ? 6 < B E C B 7 � B G > 9 ? 7 8V � G < > > E > 9

� B ; B 8 R > 8 > F I <= > 7 ? ; > @ 9 K > 8 L ; < B E > G7 E G > L L F 9 @ ;V > K ; < B

D > ; B 9 ; @ 7 E F C B > K ; < B C @ ; B4 � B 7 E C > I 7 ; < B 8 B ? A @ B : C > 9 E > G7 E

@ C C F B C ; < 7 ; : B C < > F E ? ;7 S B 7 G G > F 9 ; > K @ 9 ? BA B E >D @ 9 I > F 8

D 8 >D > C 7 E C4

2 34 54 ; � < B S BV @ C C F B C 87 @ C B ? @ 9 8 B E 7 ; @ > 9 ; > ? B C @ I 9 @ 9 G E F ? B ?

G > 9 G B 8 9 C 8 B I 7 8 ? @ 9 I �

7 4 ; < B @ LD 7 G ; > 9 ; < B 8 B I B 9 B 87 ; @ > 9 D 8 >D > C 7 E C K > 8 ; < B C @ ; B

7 9 ? ; < B : @ ? B 8 � > F ; < Q F E < 7 L= B I B 9 B 87 ; @ > 9 H 8 B 7

R4 ; < B ? B C @ I 9 7 9 ? A @ C F 7 E @ LD 7 G ; > K ; < B D B 8 L 7 9 B 9 ;

C ; 8 F G ; F 8 B C4

� � � � � � � �� � =�  �( * ( ' � " 2 � � 4 ( . 9 & � # : +% ' . �( % * 3 & ' � ( # � ! ( # ' � + $ & $ � ( #

>? @ A B CD DEF G B C D DHI JK L A M B CD C



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

.� / � 0 1 2

3 45 6 7 8 9 :; : :< = 7 > ? > @ 8 AB 4 8 C D 7 > E ? FG @ 8 H C > I > J @ 6 K HG H 4 > J

L MN ON L O P QR ST U V QW X Y X Z U [ \ QT Q ] X Z^ _T ` Z W T Q Sa XT b

a ]c V ` U ] b V W T U R ` V U V Z Q V b T U X [ `R ` V d V ` ` V b U ] Q VN e V ` V Y V ]c V b

X fg V Y Q ] X Z U Q X Q S V U ] Q V U V \ V Y Q ] X Z R ` X Y V U U^ Q S V Y S X ] Y V X d

U ] Q V^ T Z b Q S V R X Q V Z Q ] T \ V d d V Y Q U X d Q S V Y X Z U Q ` [ Y Q ] X Z W X ` h UN_ X Z Y V ` Z U W V ` V T \ U X `T ] U V b ` V i T ` b ] Z i Q S V ] \ \ [ U Q `T Q ]c V b V U ] i Z^] Z Y \ [ b ] Z i j

T N Q S V U YT \ V T Z b b V U ] i Z X d Q S V R ` XR X U V b U Q ` [ Y Q [ ` V U

fN Q S V c ] U [ T \ V d d V Y Q X d Q S V R V ` k T Z V Z Q f [ ] \ b ] Z i U T Z b

U Q ` [ Y Q [ ` V U

YN Q S V V d d V Y Q X Z Q S V d [ Q [ ` V ` V i V Z V `T Q ] X Z X d Q S V W ] b V ` T ` VT N

L MN ON L l e V T \ U X ` V Y V ]c V b U [R R X ` Q ] c V Y X k k V Z Q U ` V iT ` b ] Z iQ S V ] \ \ [ U Q `T Q ]c V b V U ] i Z^ Q X Q S V V d d V Y Q Q ST Q Q S V R ` XR X UT \ U

W X [ \ b ] kR ` Xc V Q S V ] k T i V T Z b Y ST `T Y Q V ` X d Q S V T ` VT N

L MN ON L m n S V o X Z b X Z p X ` X [ i S X dq T k k V ` U k ] Q S T Z b

r [ \ ST k s U h V t b V U ] i Zu ` V \T Q V b Y X Z Y V ` Z U T QR ST U V QW X

Y X Z U [ \ QT Q ] X Z ] Z Y \ [ b V b j

T N Q S V ] kR T Y Q X Z Q S V R X Q V Z Q ] T \ ` V i V Z V `T Q ] X Z X d Q S V T ` VT

T Z b Q S V R ` Xc ] U ] X Z X d Z V W S X [ U ] Z i

fN Q S V ] kR T Y Q X Z Q S V \ X YT \ V Y X Z X k t T Z b \ X U U X d g X f U

YN Q S V R ` X v ] k ] Q t Q X ` V U ] b V Z Q ] T \ R ` XR V ` Q ] V U T Z b Z VT ` f t

U Y S X X \ U T Z b T U U X Y ] T Q V b Y X Z U Q ` [ Y Q ] X Z ] kR T Y Q U w ] Z Y \ [ b ] Z if \ ] i S Q x
bN Q S V ] kR T Y Q X d Q S V U ]y V X d Q S V c V Z Q ] \ T Q ] X Z Y X \ [ k Z T Z b

X b X [ ` d ` X k Q S V Q [ Z Z V \ U t U Q V k

VN Q S V [ Z ` VT \ ] U Q ] Y ` V ] Z U QT Q V k V Z Q X d Q S V YT ` i Xu ST Z b \ ] Z i [ U V

X Z q [ ` \ ] Z i ST k e ST ` d

dN Q S V Q V kR X `T ` t b ]c V ` U ] X Z X d Q S V n ST k V U zT Q SN

L MN ON L { | Z ] Q U R ST U V QW X Y X Z U [ \ QT Q ] X Z ` V UR X Z U V^Q S V o X Z b X Z p X ` X [ i S X dq T k k V ` U k ] Q S T Z b r [ \ ST k

Y X k k V Z Q V b X Z ] Q U V v ] U Q ] Z i b V U ] i Z T UR ] `T Q ] X Z U T Z b R \ T Z Ud X ` Q S V ` V i V Z V `T Q ] X Z X d Q S V U ] Q V T Z b Q S V U [ ` ` X [ Z b ] Z i T ` VT ^W S ] Y S Q S V Y X [ Z Y ] \ ST U b Vc V \ XR V b ] Z Y X Z U [ \ QT Q ] X Z W ] Q S Q S Vz ` ] Z Y V s U n ` [ U QN | Z U [ k k T ` t^ Q S V Y X [ Z Y ] \ ] U U V V h ] Z i Q X j

T N V ZT f \ V ` V U ] b V Z Q ] T \ k ] v V bu [ U V b Vc V \ XR k V Z Q T Y ` X U U Q S V

U ] Q V
fN R ` Xc ] b V T Z V W R [ f \ ] Y U } [ T ` V ] Z Q S V T ` VT

YN XR V Z [R Q S V ` ] c V ` d ` X Z Q T Z b Y X Z Z V Y Q ] Q Q X Q S V

U [ ` ` X [ Z b ] Z i T ` VT

bN U V V h ` ]c V `u ` V \ T Q V b [ U V U

VN ] kR ` Xc V T Z b V v Q V Z b Q S ] U U Q ` V Q Y S X d Q S V n ST k V U zT Q S

dN ] kR ` Xc V Q S V g [ Z Y Q ] X Z T Q _T ` Z W T Q Sa XT b ~ eT Z b U W X ` Q S

p ` ] b i Va XT bN

L MN ON L � e V ST b ` V iT ` b Q X Q S V U V T UR ] `T Q ] X Z U ] Z b Vc V \ XR ] Z i

X [ `R ` XR X UT \ U d X ` Q S ] U U ] Q V T Z b ] Z Y X `R X `T Q V b T \ \ X d Q S V U V

V \ V k V Z Q U ] Z Q X Q S V b V U ] i ZN

L MN ON L � n S V � V U ] i Z _ X [ Z Y ] \ _ P p � R T Z V \ ` V UR X Z b V b

R X U ] Q ]c V \ t Q X X [ ` b V U ] i Z T QR ST U V QW X Y X Z U [ \ QT Q ] X Z^U QT Q ] Z i Q ST Q ] Q ` V UR X Z b V b Q X Q S V Y ST \ \ V Z i V U X d Q S V U ] Q V ] Z T

Y X Z U ] b V ` V b W T t T Z b Q ST Q Q S V Y X k k [ Z ] Q t Y X [ \ b V Z g X t Q S V

Z V W ` ]c V ` U ] b V UR T Y V ] Z d [ Q [ ` VN n S V R T Z V \ U [R R X ` Q V b Q S V

R ` XR X U V b b V QT Y S V b c V Z Q ] \T Q ] X Z Y X \ [ k Z^ W S ] Y S W X [ \ b f V

c ] U ] f \ V d ` X k Q S V ` ]c V `^ W ] Q S Q S V c V Z Q ] \T Q ] X Z f [ ] \ b ] Z i U ] Q [ T Q V b

f V S ] Z b ] QN | Q T \ U X W V \ Y X k V b Q S V dT Y Q Q ST Q Q S V R ` XR X UT \ U

W X [ \ b Z X QR ` V Y \ [ b V Q S V ` V i V Z V `T Q ] X Z X d Q S V W ] b V ` U ] Q VN

L MN ON L � r X \ \ X W ] Z i R ST U V QW X Y X Z U [ \ QT Q ] X Z^ W V Y X Z Q ] Z [ V b Q X\ ] T ] U V W ] Q S U QT h V S X \ b V ` U Q X b Vc V \ XR b V U ] i Z R ` ] Z Y ]R \ V U d X ` Q S V

U ] Q V T Z b Q X T Y Y X k k X bT Q V T UR ] `T Q ] X Z U d X ` Q S V � X [ Q S r [ \ ST ka ] c V ` U ] b Va V i V Z V `T Q ] X Z P ` VT N

L MN ON M � r X \ \ X W ] Z i R ST U V QW X Y X Z U [ \ QT Q ] X Z^ W V b Vc V \ XR V b

Q S V V Z i ] Z V V ` ] Z i b V U ] i Z T Z b V vR \ X ` V b Q S V R X U U ] f ] \ ] Q t X d

\ X YT Q ] Z i U X k V X d Q S V c V Z Q ] \ T Q ] X Z V } [ ]R k V Z Q f V \ X W i ` X [ Z bNn S ] U W X [ \ b ` V U [ \ Q ] Z T k [ Y S U k T \ \ V `^ U ] Z i \ V U Q X ` V t f [ ] \ b ] Z iNe V YT ` ` ] V b X [ Q U Vc V `T \ U Q [ b ] V U X Z Q S V R X Q V Z Q ] T \ \ X YT Q ] X Z X d

Q S ] U f [ ] \ b ] Z i T Z b S X W Q X ] Z Q V i `T Q V ] Q ] Z Q X Q S V \ T Z b U YT R VNr X ` V vT kR \ V^ W V Y X Z U ] b V ` V b k T h ] Z i Q S V ` X X d T Y Y V U U ] f \ V

W ] Q S T Q V ` `T Y V b R T ` h \ VT b ] Z i [R Q X ] QN q X W Vc V `^ W V b V Y ] b V b

Q X R [ ` U [ V T k [ Y S U ] kR \ V ` U Y S V k V^ W S ] Y S ] U ` V d \ V Y Q V b ] Z Q S V

Y [ ` ` V Z Q b V U ] i ZN

L MN ON M L e V T \ U X V vR \ X ` V b T Z [ k f V ` X d W T t U ] Z W S ] Y S Q X

Y X Z d ] i [ ` V Q S V c V Z Q ] \T Q ] X Z Y X \ [ k Z^ ] Z Y \ [ b ] Z i f ` VT h ] Z i Q S V

kT U U [R ] Z Q X k [ \ Q ]R \ V^ k X ` V U \ V Z b V ` Y X \ [ k Z UN q X W Vc V `^ W V

Y X Z U ] b V ` V b Q ST Q b ] U Q ` ] f [ Q ] Z i Q S V c T ` ] X [ U Y X kR X Z V Z Q U X d Q S V

c V Z Q ] \ T Q ] X Z Y X \ [ k Z T ` X [ Z b Q S V U ] Q V ] Z Y ` VT U V b Q S V U Q ` [ Y Q [ ` V s Ub X k ] ZT Z Y V X d Q S V R [ f \ ] Y UR T Y VN n S V ` V d X ` V^ Q S V R ` XR X U V b

b V U ] i Z ] Z Y X `R X `T Q V U T \ \ Q S V Y X kR X Z V Z Q U ] Z Q X T b ] U Y ` V V Q T Z b

V \ V iT Z Q Y X \ [ k ZN

L MN ON M M n S V ` V W V ` V Z X d [ ` Q S V ` U ] i Z ] d ] YT Z Q b V U ] i Zb Vc V \ XR k V Z Q U T Q Q S ] U U ] Q V d X \ \ X W ] Z i Q S ] U U QT i VN

�� ��� ��� � �� � �� �� � �� �

3 45 6 7 8 9 :; : � < � 8 @ 45 J A 8B 8 K > ? E 8 J H @ � 8 H I F 8 @

3 45 6 7 8 9 :; :� < = 7 > ? > @ 8 A B 4 8 C D 7 > E � 8 I H 4 > J � � ? 6 � K 4 I 4 H�



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

�� � � � � �

� 
 � � � 	 � � �

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



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

.� / � 0 1 2

3 45 6 78 9 : 9 ; < = = < ; >? @

A BC DC A E FGH H I J KGL M N IH J OG P IH K F I QR SL T K

R M NH JR Q IL U K F I V OL VL H I N N I W I QL V X I M K R M N

FL Y K F I U T M J KGL MR Q JL X VL M I M KH YL T Q N P I

G M K I Z OR K I N G M KL K F I I [GH KG M ZH G K IC \ I KR G QH L U

K F I V OL VL H I N QR M NH JR VG M Z R M N R V V IR OR M J IL U

K F IH G K I R O I R QH L I X P I N N I N G M K F I N IH J OG V KGL M

Y F I O I O I Q I WR M KC

]  ^ � $_ `  " &  _ a � �

A BC DC B E F I bG K I YL O cH VR OR X I K I O V QR MN I UG M IH K F I dL M IH G M Y FG J F K F I V OL VL H I N

YL O cH YL T Q N KR c I V QR J IC E F I V QR M G M NG JR K IH

K F I Z I M I OR Q QL JR KGL ML U K F I XR G M K T M M I QH FR U KeW I M KG QR KGL M P T G Q NG M Z R M N W I M KG QR KG L M JL Q T X MC

A BC DC f E F IH G K IgH V I JG UG J N IH G Z M V OG M JG V Q IH R O I

G M J Q T N I N G M K F I hi j kl m no k m p kq ri j NL J T X I M K

Y F G J F R J JL X VR M G IH K FGH R V V QG JR KG L MC E F IH I

V OG M JG V Q IH IH KR P QGH F K F I VR OR X I K I OH UL O K F I

R PL W I Z OL T M NH K O T J K T O IH R M N QR M NH JR VG M Z

L M K F IH G K I R M N FR W I e Y F I O I VL H H G P Q I e P I I MN I W I QL V I N G M JL MH T Q KR KGL M YG K F K F I QL JR Q

R T K FL OG K SC E F IH G K Ig H V I JG UG J V OG M JG V Q IH H FL T Q N

P I O IR N G M JL M s T M J KGL M YG K F K F I V OL s I J Kg YG N IN IH G Z M V OG M JG V Q IH C

t t u v

w xy z { | } ~� ~�� � x � | � � { �� � � { � � | � | { � � � �� { | � | { � � � x � | � � { �� � � { � � | � | { � � � � x � � � | �� � � � �� �� � �



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

*� + � , - .

/ 
 0 � � 	 � 1 2

34 5 67 8 9 :; 4 < = 6> 4 5

? @� �� � � �� � � �	 
 � � � � � � � � � 	 
� 
 �� 
 �� � �	 �


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

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

' (� ( ! " ) � �� $ ( ! * �& ( ( ! " ) ! +& " , � �� - � ! .� ( /012 � �� � �3 	 � � � � 
 � �� � �� 
 
4 � 	 �� 	 
� � 	 � � � 5�

2 � � � � 
 �� � � � �� � � 	 
 � 67 
 �� � 
 �	 3 � 	 � 8 � �3 �

9 2 � � � 
7 4 � � � 3 � 	 
 � 	 � 
 �	 
� � � � �� �7 � � �� � � � ��

� �� 	 � �� 
� 8 � 
 � � � � 8 � � �� � � 	 � � � �	 3 
 ��

: � �� � � �� � � � � ;� �� � �� 3 � � � 
 � 
 � � < �	 � �	

= � � �2 3 � � �> � � � � � � � � 
 � � 	 �? 2 � �� � @ �

A " � � ! � B C� � � +& D .� " � E +! " F � � � 
 7 � G @ 4 8 � � 
 �

� � � 5 � 
 � � 	 � 2 �� 
 �� 
 �� �� � � � � � 	 
 � �� � � � �� �

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

� � 
 �� �� 	 � � �	 � � �	 � � � �� 
 � �	 � �� � � ;�

� � � � �� � �� 3 � � � 
 � 
 �� < �	 � �	 = � � �2 3 � � �

> � � � � � � � � 
 � � 	 �? 2 � �� � @ � � � �� � 
 �� 
� 3 7

F � � � 
7 = � ? 4 8 � � 
 � � � � �� � � � � � 
 �� 	 � � � � � �

	 � 8 �� �� � � � � � 	 
 
 � 
 �� � 
� � �3 � 9 2 � � � 
7 2 � 6� 	

� 	 � � � �	 � � 	 
 � � 	 � A " � � ! � B C� � � +& D .� " � E +! "

F � � � 
7 � G @ ? 4 8 � � 
 � � � � 5 � 
 � � �	 � � � � � � � �� 
 
 �

�	 �� � � �� 	 
 � � � � � � 	 � 
7 �

? @� �� H � �� 	 � 8 � � �� � � � �� � �� 	 � �� 
� 8 �2 � �I

� � � � � � � � � � 
 �� 	 � � 
 � �	 6� 
 8� � 	 
 �� � � � �� �� 	 


2 � � � 
 �� 
 
2 � �� 	 
 � 7 6 � � �� � 
 �� � �� 
� �	 � � � � �2 �

� � � � �
6� � � � � � �� � � � � � 
2 	 � 
 � � � � � � �	 � � � � � �

�� 
 �� � 
 � �	 4 � � 
 
 �	 3 � 	 � �� � � J �	 3 4 �	 
� 3 �� 
� �

� � � 7 � 	 � �	 
� � � �� 
� 
 � �	 � � 
 �� � 2 � � �2 	 � �	 3 �


� �	 
 � � � � �� 
� � � � 2 
 � � � � 
 � � 	 � � 
� � �	 3 � �

� � � � � 6 � � 4 �	 
 � 2 � �	 3 � � � �K � � 
2 �� 
 �� � � 4 � � �2 6 � 4� �	 � � � 	 
� � 3 �� � � � � � 	 � �� �� 	 	 � � � � �� 	 
 �	 3 
 �

� � � � � �� � �� 	 3 � � � � � � � �	 � � �� � � � 
 � �	 � 	 � �

�� 	 3 � � � 
� J 
2 �� � 4 
 � � �2 � � � 	 � � 
� 	 
 �

�� 6� � � � J � 6 � � � 	 �2 3 � 
 � �� � � �	 � 
 � 
 ��

�� K � � �� � � � � � 	 
 � � 
 �� � �� � � 	 � � � J � � � � � 
 ��

� �� 
� � �� � � � 6 �� � � � �2 
2 �� �� K �� �� � � � � � 	 


� � 6� 2 � � 6 �� 4 � � �� 4 � 
 
 �� 
 
 � �� � 	 � � 2 � 
� 6 � 7

� 
� � � � � 	 � 
 � � � � � � �

�� 6� � � 62 � 
4 � � � � � � � 	 � 
 � 2 
 
� �K � �� � � 	 �

�� � 
2 �� � �3 � 9 2 � � � 
7 �� 
� � � � � � � 	 � � �	 � � � � � �

? @� �� L � �� �� � � � 	 � 	 
 � 
 �2 
 
2 �� � 8 �2 � �I

M NO P Q R S TU T VW X Q Y Z Y [ R \] R Q N] ^_ N R `

� � 
 � � � �� � � 	 
 � 	 � � � � � � 6� 
 5 � � � � 
 � 
 ��

	 � 8 � � �� � � � � � � �� 	 � �� 
� �	 � � � 8K 5� 7 4 � � � 3 � 	 


� � 	 	 � �

6� � 
 
 � � � 62 � �� � 6� 
 8� � 	 
 �� � � 
� 	 
 � � �

�� � � �� 	 
 � � � �� �� � � � � � 	 
 �	 
 �� 8� � 
� �	

� �3 � � � ; � � � � �	 ; � � � � � 	 � �2 
2 �� � 
 
 � � � 
 � � �

� � � � 
 � � 
� � 8 � 
 � 
 �� � � �� 3 2 � � � � � > 2 � � �	 3 �� �

; � � � �


� � � � 
 
 � � �2 	 
 
 � �	 � � � �a � �� 9 2 � �� � � 	 
 �

2 � �	 3 
 �� �� �3 � 
 � � 
 �� �� 	 
 � �� 
 � �	 
 � � 2 �	 
 �

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

� � 	 � � � � 5 8 �� 	 � � � 8� � � � � � 
 �� � � �� �

�� 6� 
 �	 � 
 �2 
 
� � �	 � � �3 � 9 2 � � � 
7 �� � � 
 
� � �

� 2 �� 6 � � � 	 � � 
 
 �� 
 
 � �� � � 
� � � � � � 
 � � 
� 	 � 
 ��


� � 
 � � 
 � � � �

? @ � �� b c � �� 	 
 �� � �2 
 �K �� 
 �	 3 � � �� 
 
 � �


 �� � � 
� 
 � 
 �� : � �� � � �� � � � 4 8� � 	 
 � 
 � �� 
�


 �� 
 � � � �� � � � � � � �� 	 � �� 
� �� �� 8 �2 � � 6�

8� � � 2 � � �� d 
 8 �2 � � � � � � 6� � � � �K � � � � 
 �	 3 � 	 �

� � � 
� � 	 � 
2 �� � � 2 � �� � � � � 	 
� � d 
 8 �2 � � 6� � �3 � � 7

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


� 
 
� � � � � � 7 � � � � �2 	 ��

? @ � �� e � � � � � �	 
 �� �� 
 
� � � �� � � � �


 �� � � 	 � � 
� �� �� � �3 	 �	 
 � 2 �� � � � �� � � � � �

8� � 5 8� 7 4 � � � �� � � � �� � �� 	 � �� 
� 4 
 �� � �3 �

8 � 
 � �� �	 8� 
 � : �� � � 	 � 
 �� f 62 � � 
 @ 62 � �� � 
 �

> 2 � � �	 3 �� � ; �� � �4 8 � � 
 � 8 �2 � � �	 
 � � � � �� 
�


 �� �� 	 
 � �� 
 � �	 62 � � � �	 3 � 	 � �� 	 
 � � � 
 � �	


 � � 2 �	 �

? @ � �� g � � � 
 �� �� 
 
� � � � 
 �� �� � �3 	 � � �

8 � � �� � � � �� 8	 
 �3 � 
 �� � 67 
 �� � � � h � 
 
 8 � ��

f � � � 8 �	 3 6� 	 � � @ � � 
 � �� � �� � � 
 � � � � � � � � 2 � �

�� �� �� 	 
� 
 � 
 �� 8� 7 �	 8 � � 
 � 
 �� 
2 � �� 	 
 � �	


 �� � � �� � 6� 	 � � 	 � � � �� 
 
 �� � � � 4 � 	 � 
 � 
 ��

8� 7 �	 8 � � 
 � 
 �� � � �� � @ � � � �� � � 	 
 � � � � �

3 � � � �3 � 
� � � 
 �� 
� � �� � 
 �� � � � �� 	 	 � � � � 
 
 � � �

� � 
� 8� � � � � � � � 
 � �	 
 � � � � �� 
� 
 � � 6� 	 � � �	 
 �


 �� � 2 � �� 
� � � 
 �� �� � �	 3 � � 
� � � � � � 4 
 � � � �� ��

� � 
 �� �� 	 
 � � � 
 � �	 62 � � � �	 3 � 	 � 
 �� � �	 � � � � �


 �� 6 �2 	 �� �7 8� � � 
 � � 	 
 �2 �� 3 � 
 � � 
2 �� 
 � �	

6� 
 8� � 	 
 � � � �� � � 	 � 
 �� � � �� ��



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

.� / � 0 1 2

3 45 6 7 8 9 :; :<= > 7 ? @ ? A 8 B CD E B A FD @ 8 @ C D E

G G H I

JK L M N OP M NQ L RQ OS T L

U V N W W N L U VP X W

YS Z O N R X K P O T

JK L M N OP M NQ L ZS N O [ N L \ ] N M V

P Y OP L M K [ Z XQ ] L XQ Q W

^ P _ N TS T K _ M K L M Q W

OP L [ P `P N OP Z O K WQ X WS MS X K[ K ` K O Q Y T K L M

a _ Nb M N L \ K O K R M X N R N Mc

b S Zb MP M NQ L

H V K d N Y K X eS N O [ N L \

f K b N [ K L M NP O

Y XQ Y K X M N K b

gh i j k h l m n o h p

f K b N [ K L M NP O

I K T Nq TP MS X K M X K K b

r XQ Y [Q ] L ZQ O OP X [b

sS X O N L \ VP T U VP X W

t eS W WK X u MQ sS X O N L \ VP TU VP X W

f N ` K Xb N [ K ]P O v ]P c

w N L K P X \P X [ K L

e K L R V K b

eP L [ K [ YP ` N L \



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

	� 
 � � � 


� 
 � � � 	 � � �

�  � � � �  � � � � � � � � �

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

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

5 + 2 � # " $ , ' ( ( * ' 0 % / � * $ "4 ' ( ( * ( " 0 ) 2 � ! " #  ! 2 +

2 � ! "#  ! $ " % + / 0 $ / '4  � � �  / ' 2 � & + , ( % 5 

6 . & " % 3 " 0 ( " 0 & " 2 � ! 1 " + 0 ' ( 1 , " % ' 04  - + ! 2 � 

� � ' .  $ 7 ' 2 �� � �  ' $ 2 ! 0  0 % + - 2 � & ' ( ) & ' *

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

2 � ! "#  ! 9 $  % 1  2 + - '4 " ( " 2 ' 2 4 + 0 2 " 0 , ' 2 " + 0

+ - 2 � & ' ( ) & ' * ' ( + 0 1 2 � - ! + 0 2 ' 1  + -

8 , ! ( " 0 1 � ' . : � ' ! - ; $ � + , ( % 2 � " $ / ! +#  / + $ $ " 5 ( 

" 0 2 � - , 2 , ! < �

� �� �� � � = 04 " % 0 2 ' ( $ ' 2 " 0 1 & + , ( % 5 

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

+ / / + ! 2 , 0 " 2 "  $ 2 + $ " 2 5 * 2 � ! " #  !�

� �� �� � � � � & ' ( ) & ' * & + , ( % 5 ' $ " . / ( 3, 04 ( , 2 2 ! % $ / '4  - ' 2 , ! " 0 1 4 + 0 $ " $ 2 0 2 $ , ! - '4  

. ' 2 ! " ' ( $� > � " 1 �? , ' ( " 2 * 5 ' ( , $ 2 ! ' % & " 2 � '

2 " . 5 ! � ' 0 % ! ' " ( & + , ( % / ! +# " %  ' 4 + . - + ! 2 ' 5 (  

 % 1 2 + (  ' 0 + 0� � �  5 ' ( , $ 2 ! ' %  & + , ( % 5 ' $

+ / 0 ' 0 % 2 ! ' 0 $ / ' ! 0 2 ' $ / + $ $ " 5 (  2 +  0 ' 5 (  

# "  & $ + - 2 � ! "#  ! & � 0 $ ' 2 %�

�  � � � �  � � @ A� � � A � � �

� �� �� � B � � ! "#  ! $ " % + / 0 $ / '4  & ' $

% $ " 1 0 % 2 + 5 - (  C " 5 ( ' 0 % 2 + ' % ' / 2 2 +

' % % " 2 " + 0 ' ( , $ $ +#  ! 2 " .  � : ' 0 2 "4 " / ' 2 

2 � ' 2 " 2 & + , ( % 5 ' & ( (D , $ % ! + , 2 5 2 &  0

E ' ! 0 & ' 2 �F + ' % ' 0 % 2 � ! "#  ! $ " %  & ' ( ) & ' *�> � ' ! % & ' ! " 0 1 $ , ! - '4  " $ ! ? , " ! % " 0 + ! %  !

2 + '4 4 + . . + % ' 2 # ' ! " + , $ / + $ $ " 5 (  , $ $

' 0 % � � ' .  $ : ' 2 ! 9 $ + / ! ' 2 " + 0 ' ( '4 4  $ $

! ? , " ! .  0 2 $� � � + / 0 0 ' 2 , ! + - 2 � %  $ " 1 0

& + , ( %  0 ' 5 (  # "  & $ " 0 2 + ' 0 % + , 2 + - 2 � $ / '4  3& � "4 � & + , ( %  0 � ' 04  2 � $ 4 , ! " 2 * + - , $ ! $ ' 0 %

/ ! +# " % ' $ 0 $ + - $ ' - 2 *�

� �� �� � � G . " D . ' 2 , ! 2 !  $ & + , ( % 5 / ( ' 0 2 %

' ( + 0 1 2 � 0 + ! 2 � ! 0 ' 0 % $ + , 2 � ! 0 5 + , 0 % ' ! "  $

' 0 % $4 ' 2 2 ! % 2 � ! + , 1 � + , 2 2 � $ / '4  2 + $ � ' %  

$ ' 2 " 0 1 ' ! ' $� � � 2 !  $ & + , ( % � '#  & " % 

4 ' 0 + / "  $ ' 0 % ' 4 (  ' ! $ 2 . ' 2 (  ' $ 2 B . � " 1 �

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

! "#  ! ' 0 % ! + ' % & " 2 � + , 2 " . / % " 0 1 # "  & $ '4 ! + $ $

2 � $ / '4  �

� �� �� � H � � ! & + , ( % 5 ' 0 ' ! ' + - / ( ' 0 2 " 0 1

4 + 04  0 2 ! ' 2 % " 0 ' ( " 0 ' ! 1 ' ! % 0 " 0 2 � & $ 2 ! 0

$ 4 2 " + 0� � � 1 ' ! %  0 & + , ( % - ' 2 , ! $ . ' ( ( 3 . , ( 2 " D

$ 2 . .  % $ / 4 "  $ 2 + 4 ! ' 2 ' $ ! "  $ + - I 1 ' ! % 0

! + + . $ 9� F + , 2 $ + - $ 2 / / " 0 1 $ 2 + 0 $ ' 0 % + 2 � !

J KL M N O P QR Q ST U N V W V X O YZ K O [ \ N V ] ^ _ O ` KZ O N a _b ] O X



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

.� / � 0 1 2

3 45 6 7 8 9 :; : <= > 7 ? @ ? A 8 BC 4 8 D ? EF G 8 B 8 A 45 H E 7 ? I JK 7 H D K F GL ? K B

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

N X S Y ^ V Q ^ ] [ S X ` O U S N N S X Z T ] ^ Z ^ Q M [ S X N U O ab c ^ P \

O X Q O M S [ N U O ] Z ^ ] _ R S T U V O U M S W Q N X S Y ^ V Q V Z S

P X Q O Z Q \ O W ^ Z O Z [ S X W ^ X V M O ] V ^ ] M Q P Z M b

d ef  g ( h i # j " k #( l mn # $ � $! �

o p b q b o r s \ Q Z X O ] M ^ Z ^ S ] [ X S ` t O X ] R O Z \ c S O V

^ ] Z S Z \ Q X ^ Y Q X M ^ V Q S N Q ] M N O P Q R O M V Q M ^ _ ] Q V

Z S W O U O ] P Q Y ^ M ^ W ^ U ^ Z a R ^ Z \ O M Q ] M Q S [ Q ] P U S M T X Q bu S Z \ Z \ Q Y Q ] Z ^ U O Z ^ S ] W T ^ U V ^ ] _ O ] V Z \ Q U ^ ] Q O X

_ O X V Q ] R S T U V X Q O P \ Z \ Q ] S X Z \ Q X ] Q V _ Q S [ Z \ Q

S N Q ] M N O P Q Z S [ X O ` Q Z \ Q ` O ^ ] N Q V Q M Z X ^ O ]

Q ] Z X O ] P Q b v Q ` ^w ` O Z T X Q Z X Q Q M R S T U V W Q N U O ] Z Q V

O U S ] _ Z \ Q W S T ] V O X a Z S M Q N O X O Z Q Z \ Q S N Q ]

M N O P Q [ X S ` Z \ Q X S O Vx R \ ^ U Q N X Q M Q X Y ^ ] _ Y ^ Q R M

O P X S M M Z S Z \ Q X ^ Y Q X b

ef y y� j ( n z f j g  "! l # ) { l # j y

o p b q b o | } Q M S T _ \ Z Z S U S P O Z Q S T X [ T ] P Z ^ S ] O U

O W S Y Qw _ X S T ] V M Z X T P Z T X Q M O ] V S Z \ Q X N U O ] Z ^ ] _

S ] Z \ Q W S T ] V O X a S [~ T X U ^ ] _ \ O ` } \ O X [ O ] V

} \ ^ [ [ ^ ] } \ O X [ Z S P X Q O Z Q O W T [ [ Q X W Q Z R Q Q ] Z \ Q

M O [ Q _ T O X V Q V R \ O X [ O ] V Z \ Q U O ] V Z \ O Z R S T U V

X Q ` O ^ ] O Y O ^ U O W U Q [ S X X Q V Q Y Q U S N ` Q ] Z S ] Z \ Q

R Q M Z Q X ] M ^ V Q S [ } \ ^ [ [ ^ ] } \ O X [b

o p b q b o � s \ Q Y Q ] Z ^ U O Z ^ S ] W T ^ U V ^ ] _ O ] V

Y Q ] Z ^ U O Z ^ S ] P S U T ` ] R S T U V [ S X ` O W O P � V X S N Z S

Z \ Q M N O P Q b s \ Q P \ O U U Q ] _ Q R O M Z S ` O � Q Z \ Q

M Z X T P Z T X Q M U S Rw � Q a a Q Z Q U Q _ O ] Z b

o p b q b o � s \ Q N U O ] Z ^ ] _ R S T U V P S ` N U Q ` Q ] Z

Z \ Q O X P \ ^ Z Q P Z T X Q S [ Z \ Q Y Q ] Z ^ U O Z ^ S ] W T ^ U V ^ ] _xZ \ Q O M M S P ^ O Z Q V R O U U O ] V Z \ Q Y Q ] Z ^ U O Z ^ S ]

P S U T ` ] b � Z R S T U V W Q O X X O ] _ Q V ^ ] O [ S X ` O U

U O a S T Z Z S Q ` N \ O M ^ M Q Z \ Q ] O Z T X O U M Z S ] QW O ] V ^ ] _ Q U Q ` Q ] Z M ^ ] Z \ Q V Q M ^ _ ] b s \ Q M P O U Q S [

Z \ Q N U O ] Z ^ ] _ R S T U V W Q _ X O V Q V [ X S ` U S Rw U Q Y Q U

_ X S T ] V P S Y Q X M O Z Z \ Q [ X S ] Z Z S ` Q V ^ T `w M ^� Q V

M \ X T W M Z S R O X V M Z \ Q W O P � T M ^ ] _ O U ^ ` ^ Z Q V X O ] _ Q

S [ M N Q P ^ Q M Z \ O Z N X S Y ^ V Q \ ^ _ \w ^ ` N O P Z M Q O M S ] O U

Y O X ^ Q Z ab

o p b q b p � s \ Q ~ T X U ^ ] _ \ O ` } \ O X [ O ] V

t O X ] R O Z \ c S O V � ] V T M Z X ^ O U� M Z O Z Q N U S Z M R S T U V

W Q P U Q O X Q V O ] V M Q P T X Q V R ^ Z \ \ S O X V ^ ] _ M V T X ^ ] _

P S ] M Z X T P Z ^ S ] b s \ Q a R S T U V Z \ Q ] W Q X Q Z T X ] Q V Z S

Z \ Q P T X X Q ] Z U O ] V S R ] Q X M S X M S U V b s \ Q R Q M Z Q X ]

M ^ V Q S [ } \ ^ [ [ ^ ] } \ O X [ R S T U V O U M S W Q \ S O X V Q V

S [ [ [ S U U S R ^ ] _ P S ] M Z X T P Z ^ S ] b � Z ^ M U ^ � Q U a Z \ O Z ^ Z

R ^ U U W Q X Q V Q Y Q U S N Q V R ^ Z \ X Q M ^ V Q ] Z ^ O Uw U Q V ` ^� Q Vw

T M Q V Q Y Q U S N ` Q ] Z M ^ ] U ^ ] Q R ^ Z \ U S P O U N U O ] ] ^ ] _

N S U ^ P ab



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

�� � � � � �

� 
 � � � 	 � � �

� �� �� � � !" # ��  

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

7 )* + 89 * + 5 8 0* - :* 2 5 : 6 4* 6 2 0 8 7 , - . / 0 +* ; 6 8 2

- :* 2 6 7 2 8< ) 7& ( )* 5 4 )* ; * 8 5 1 6 5* 0 - 2 7 )*

: + - = * 4 7> , 8 0* / 8< ) 7 8 2< : + 8 2 4 8 : / * 5 6 2 0 , 6 5

0* 9 * / - :* 0 7 - +* 8 2 3 - + 4* 7 )* 5 8 7* 5 :* 4 8 3 8 4 0* 5 8< 2

- 1 = * 4 7 89 * 5&

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

6 2 0 5* 4 . +* * 29 8 + - 2 ; * 2 7 7 ) 6 7 , - . / 0 3* * / 5 6 3*

7 - . 5* 0 . + 8 2< 7 )* 0 6 ? 6 2 0 7 - : 6 5 5 7 ) + - .< )

6 7 2 8< ) 7& @ . A / * 9 * / 5 , - . / 0 ; * * 7 1* 5 7> : + 6 4 7 8 4*

5 7 6 2 0 6 + 0 5B , ) 8 / * +* 5 :* 4 7 8 2< 7 )* 5* 2 5 8 7 89 *

+ 89 * + 5 8 0* / - 4 6 7 8 - 2& C 5* / * 4 7 8 - 2 - 3 4 - / . ; 2

/ 8< ) 7 5 , - . / 0 : + -9 8 0 * 6 0* D . 6 7* / 8< ) 7 8 2< 3 - +

:* 0* 5 7 + 8 6 2 5 6 2 0 7 )* ; 6 8 2 5* 6 7 8 2< 6 +* 6 5&E : / 8< ) 7* + 5 , - . / 0 6 / 5 - 1* . 5* 0 7 - 8 / / . ; 8 2 6 7*

7 )* 4 6 2 - : 8 * 5 - 3 7 )* 5* ; 8 > ; 6 7 . +* 7 +* * 5&

$ %& '& % F G 2 > < + - . 2 0 5 7 + 8 : / . ; 8 2 6 + 8 * 5 , - . / 0 1*

. 5* 0 7 - +* 8 2 3 - + 4* 7 )* ; 6 8 2 :* 0 * 5 7 + 8 6 2 + - . 7* 5

7 ) + - .< ) 7 )* - :* 2 5 : 6 4* & ( )* / . ; 8 2 6 + 8 * 5

, - . / 0 1* 6 / 8< 2* 0 7 - 7 )* 2 6 7 . + 6 / 5 7 - 2* 1 6 2 0 5&H 2 > < + - . 2 0 / . ; 8 2 6 + 8 * 5 , - . / 0 : + -9 8 0 * 5 . 1 7 / *

/ 8< ) 7 8 2< 3 - + , 6 ?> 3 8 2 0 8 2< 6 / - 2< 7 )* + 89 * + I 5 * 0< *

, ) 8 / * / 8 ; 8 7 8 2< / 8< ) 7 : - / / . 7 8 - 2&

J KL M N O P QR S TU VW X KL YZ K[ L J KL M N O P QR S P U \ KL YZ X KL YZ K[ L ] ^[ ] OW Z

J KL M N O P QR S Q U \ K L YZ X K L YZ K[ L ] ^[ ] OW Z
J KL M N O P QR S S U _ X X M `Z N aZ Kb O X KL YZ K[ L ` ] Y O c O

_ [d L N ^ M [ e `Z N KW X KL Y Z K [ L

f ^ X M c[ X K L YZ K[ L

V W X KL YZ K[ L

_ [d L N ^ M [ e X M c K[ a K N O `

d e K N O ]Z O e



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

.� / � 0 1 1

2 34 5 6 7 8 9: ;<= >? @ A B C 7 D E 3FG 4 6 D 5F HI J 6 3 B C 5 A 3F @ 3 6 7I

2 34 5 6 7 8 9: ;K= > ? @ A B C 7 D E 3FG 4 6 D 5F H C 5 A 3F @ 3 6 7I

2 34 5 6 7 8 9: ; L= > ? @ A B C 7 D E 5 B C 3 4 M J 7 6



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

*� + � , - ,

. 
 / � � 	 � 0 1

23 45 6 7 8 4 9: 3 : ; 4 < 5 ;= 3 > 4 9: 3 8 ?

>: @ A: 3 5 3 4B

C DE FE D F G HI J K LM � � � � M � � HI � �M �M �I � 	M � 
 �

K �I �I �M 	
 � �M � � � � � � � � � � �I �� � � � � � � � � � �

KE K J K � � � � � �I � � H K � �

�E � 	M K � � � �I K � J I � � � H K J �I � �

�E K �M � � � � � K � �I � � K � � M � � H K J �I � �

�E K � �M � � K �I � � � � � �E

C DE FE D� �M � � �M � � � � � � � �M � � � HI �M � �M 	 � � �

� � � � � � � �I � 	M � � � �I � � � � � �I M � � HI � � �I �

KE K �I � � � � K � �M � � � � � � � � �

�E K �I � � � � K � � M � �M � � J �

�E K �I 	 �M � � � K � � 	 K � �E

� #  " ( � " " � � � � # �( # " $ # � � � &  #( � $

�(� � & ( �� � �

C DE FE D � G HI J K � � � � � �I � � H K � � 	M � � � �I

K � � �M � � J K �I � � D� J � � �I � � K � � � K J I �I �E  �

	M � � � K � �M �I � �I �M �M � � I � � � HI ! �M � JM �I

�M � �I � � �M � � � � �I � �M � HI J K � � � � � �I �E  �

	M � � � � � I �I �I K � H � HI J K LM � � � � M � � HI � � �I E G HI

K � �M � � K �I � �I �M 	
 � �M � � � � H K J �I � � 	M � � � � � �

�I �I K � H � HI �M � � HI � � �I � � �M � M � � H I � � �I E "I

�M � � H � �M K � �M J JM � K �I K � J � � H I # � � � J I � �

K � �M � � � � � I �I �M 	 � �M � � �E

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

C DE FE D( G HI �I � � � � K � �M � � � � � � � � � 	M � � �

� � K � � K J K � � J � J M � � E � J H � � HE  � 	M � � �

K � �M J JM � K �I I # � � � J I � � � H K � � K � �M � �I

�M � � � �M �I � �I �M 	 � �M � � � 	 � � H � � K � � � � � I

� � � � � � � �I � � M � �I � �M J � � � J � �I � K � � � K 
I K � �

� HI �M M � � � � � � M � � HI �I � J K �I � � 	M � 
 �E

C D E FE D ) G HI � � � � � � � � 	M � � � �I �M � K �I � M �

� HI �M � � HI K � �I � � �M � � I � M � � HI � � �I K � L K �I � � �M

� HI � � � � � K � �M � � � � � � � � � M � * � � � � � � H K J " H K � �E � 	M � � � �I � � �I � � K �I � � � �M � HI �I 	 �M � � � K � �

	 K � � �I � 	I I � " H � � � � � K � � * � � � � � � H K J 	 H K � � �

+ DE � J �M � E � J H � � H , �M �M � J � � J � �I � K � 
 � �M �

�M � HI � � �I � � � � I M �I � � � K �I E G HI �M M � � 	M � � �

�I �M � �I K � I � �M K � �M � �M �I � � K � � � �M J � H � �

- ./ 0 1 2 3 45 6 78 9 1 : ; : < 2 = > 0 ? @ A . : ? B C @ : D ; : ? 2 ? A < = . B/ 1 B D8 E 2 C : F / 1 : 0 ? =G . 2 F

HI � � � � K � �M � �M � � J �

I K � � � � � � I � �M

J � �M � K �M � J G K � 
 �

I K � � � � � �I � � H K � �

! �M � JM �I �M � � I � � �M � � � � �I �

� �M J LM � J K � K � �I I �

I K � � � � � �I � � �M J

M � � � � � � � K � �I I �

J � � � �I K � J I � � � H K J �I � �

! K � �

J �M � � � � �

K � �I � � K � �M �

� H K J �I �



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

.� / � 0 1 2

3 4 4 3 5 67 8 9 3 : ; < 4= > 3 < 4 6 9 3 ? 6 ; @ 5 6 @ ; 3 A B ? C 3 : 6

B ? > < A B ? : ; B 5 6 = 5 B D > 3 E A 9 = > 3 F 3 3 6 =G H 6 9 3

F B =G 6 3G BG 5 3 ; 3 I @ = ; 3 F 3G 6 ? J 6 < 4= 6 6 9 3 : ; < 4= > 3 < 4

6 9 3 D < @G K B ; L A B > >M A 9 = 5 9 H ; B K @ B > > L ? 6 3 : ? K < AG

=G 9 3 = H 9 6 4 ; < F 6 9 3 N 3G 6 = > B 6 = <G D @ = > K =G H 6 < 6 9 3

; = N 3 ;7
O P 7 Q 7 P R S < 6 9 6 9 3 N 3G 6 = > B 6 = <G D @ = > K =G H BG K 6 9 3

A B > > A < @ > K 4 3 B 6 @ ; 3 6 9 3 ? B F 3 D BG K 3 K F < 6 = 4 B ?

6 9 3 : B N =G H BG K N 3G 6 = > B 6 = <G 5 < > @ FG 6 ; 3 B 6 F 3G 678 9 3 ? 6 ; @ 5 6 @ ; 3 A < @ > K D 3 G B 6 @ ; B > > L N 3G 6 = > B 6 3 K 78 9 3 T < =G 6 ? D 3 6 A 3 3G 6 9 3 D BG K ? A < @ > K D 3

A = K 3 ; 9 = H 9 3 ; @ : 6 9 3 D @ = > K =G H 6 < 3G B D > 3 B = ;

F < N 3 F 3G 67 U < A 3 ; K < AG 6 9 3 T < =G 6 ? A < @ > K

D 3 G B ; ; < A 3 ; =G < ; K 3 ; 6 < K = ? 5 < @ ; B H 3 5 > = F D = G H 78 9 3 ? 6 ; @ 5 6 @ ; 3 A < @ > K D 3 4 = G = ? 9 3 K =G 6 9 3 ? B F 3

F B 6 3 ; = B > B ? 6 9 3 N 3G 6 = > B 6 = <G 5 < > @ FG V B 9 = H 9

I @ B > = 6 L ; 3 5 <G ? 6 = 6 @ 6 3 K ? 6 <G 3 =G : ; 3 5 B ? 6 @G = 6 ?

5 9 < ? 3G 4 < ; = 6 ? ; < D @ ? 6 4=G = ? 9 7

O P 7 Q 7 W X 8 9 3 N 3G 6 = > B 6 = <G D @ = > K =G H A < @ > K

4 3 B 6 @ ; 3 B : > BG 6 3 K D ; < AG ; < < 4 6 < 3G 9 BG 5 3

D = < K = N 3 ; ? = 6 L BG K = F : ; < N 3 ? 6 < ; F A B 6 3 ;

B 6 6 3G @ B 6 = <G 7

Y� " (  Z #(  [ " & [ Z\ ) "

O P 7 Q 7 W O 8 9 3 N 3G 6 = > B 6 = <G 5 < > @ FG A < @ > K D 3

> < 5 B 6 3 K =G 6 9 3 ? < @ 6 9 3 B ? 6 3 ;G 5 < ;G 3 ; < 4 6 9 3 ? = 6 3MB ? 4 B ; 4 ; < F 6 9 3 3 ] = ? 6 = G H BG K : ; < : < ? 3 K B ; 3 B ?

< 4 ; 3 ? = K 3G 6 = B > K 3 N 3 > < : F 3G 6 B ? : < ? ? = D > 3 7 ^ 6

A < @ > K D 3 : < ? = 6 = <G 3 K 5 > < ? 3 6 < 6 9 3 ; = N 3 ; A 9 3 ; 3

6 9 3 ? : 3 3 K < 4 6 9 3 A =G K A < @ > K K = ? : 3 ; ? 3 B = ;

F < ? 6 3 4 4 3 5 6 = N 3 > L7 ^ 6 A < @ > K B > ? < 5 ; 3 B 6 3 B G 3 A

> BG K F B ; C <G 6 9 3 ; = N 3 ; 3 K H 3 7

O P 7 Q 7 W P 8 9 3 ? 5 B > 3 < 4 6 9 3 5 < > @ FG = ?

K 3 6 3 ; F =G 3 K D L 6 9 3 4 @G 5 6 = <G B > ; 3 I @ = ; 3 F 3G 6 ?

< 4 6 9 3 B = ; 6 ; 3 B 6 F 3G 6 ? L ? 6 3 F 7 _ 6 6 9 = ? ? = 6 3M 6 9 3

5 < > @ FG ? 9 < @ > K D 3 O ` F 9 = H 9 E F B ] = F @ F J 78 9 3 5 < F D =G 3 K = G 6 3 ;G B > B ; 3 B < 4 6 9 3 6 9 ; 3 3

5 < F : <G 3G 6 ? < 4 6 9 3 N 3G 6 = > B 6 = <G ? L ? 6 3 F

K 3 6 3 ; F =G 3 K 6 9 3 ? =a 3 < 4 6 9 3 5 < > @ FG b ? 4 < < 6 : ; =G 67

O P 7 Q 7 W W 8 9 3 B : : 3 B ; BG 5 3 < 4 6 9 3 5 < > @ FG A B ?

; 3 4= G 3 K 6 < B F < ; 3 < N B > ? 9 B : 3 7 8 9 3 5 < > @ FG B > ? <

B : : 3 B ; ? 6 < c 6 A = ? 6 b B ; < @G K = 6 ? N 3 ; 6 = 5 B > B ] = ? BG K

6 9 3 ; 3 4 < ; 3 > < < C ? K = 4 4 3 ; 3G 6 A 9 3G N = 3 A 3 K 4 ; < F

K = 4 4 3 ; 3G 6 BG H > 3 ? <G > BG K < ; 4 ; < F 6 9 3 ; = N 3 ;7 8 9 3

6 A = ? 6 3 4 4 3 5 6 3 N < C 3 ? 6 9 3 : ; < T 3 5 6 b ? c ? = HG B 6 @ ; 3 b

N 3G 6 = > B 6 = <G 5 < > @ FG K 3 ? = HG =G < ; K 3 ; 6 < 5 ; 3 B 6 3 B

N = ? @ B > > = G C A = 6 9 < 6 9 3 ; 4 < ; 3 ? 9 < ; 3 ? = 6 3 ? B > <G H 6 9 3

; = N 3 ;7

d ef g h i j kl m no p h q r q s i t u g v w x e q v y z w q { r q v i v x s t e yf h y { o y | q } i f h q g v t } e i ~



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

*� + � , - .

/ 
 0 � � 	 � 1 2

3 45 � � � � �� � �	 
 4� � � � 
 � � 
 � � � 4� � 4� 5 � 
 �� � 
 � � � 4 � �

3 45 � � � � �� � � 	 
 4� � � � 
 � � 
 � � � 4� � 4� 5 � 
 �� � 
 � � � 4 � �

3 45 � � � � �� � �	 
 4 � � � � 
 � � 
 � � � 4� � 4� 5 � 
 �� � 
 � � � 4 � �

3 45 � � � � �� � � 	 
 4 � � � � 
 � � 
 � � � 4� � 4� 5 � 
 �� � 
 � � � 4 � �

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

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

, + 2 0 / ) # ) * & ' $ 2, 0 , * $ * # 3 $, + * # + $ + 2 # 4 # (, 2 0 #

$ 2 2 # % % $ + ) , + 2 & " 5 & " $ * # - " & / + )6 0 # 4 # 0 $ 2 2 # % %

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

2 & + % *" $, + # ) 18 * ( # 5 & %, *, & + & ' * ( # 5 " & 5 & % # )

$ + ) # 9, % *, + - 1 # 0 & .6 - " & / + ) . & " : %�

� �� �� � ; ! 2 2 # % % * & * ( # 1 # 0 & .6 - " & / + )

# < / , 5 3 # + * . & / 0 ) 1 # " # < / , " # ) $ * 4 $ " , & / %

, + * # " 4 $ 0 %� = & 3 # $ 2 2 # % % 2 & 4 # " % / % # ) * & " # 3 & 4 #

& " " # 5 0 $ 2 # # < / , 5 3 # + * . & / 0 ) 1 # $ 2 2 # % % # )

, + '" # < / # + * 0 8 $ + ) 3 $ 8 1 # 1 / " , # )� > & 4 # " % / % # )

* & , + % 5 # 2 * # < /, 5 3 # + * . & / 0 ) 1 # " # < /, " # ) 3 & " #'" # < / # + * 0 8 $ + ) 3 / % * 1 # # $ %, 0 8 $ 2 2 # % %, 1 0 #�

� �� �� �? @ # # 9 5 # 2 * * ( $ * * ( # " , 4 # " %, ) # & 5 # +

% 5 $ 2 # . & / 0 ) 5 " # ) & 3 , + $ + * 0 8 1 # 5 $ 4 # ) ., * (

% # 0 '6 1, + ), + - - " $ 4 # 0 1 # * . # # + 1 $ + ) % & ' + $ * / " $ 0

% * & + #� 7 ( # 3 $ A & " , *8 & ' * ( # $ 2 2 # % % 2 & 4 # " %

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

5 0 $ + *, + - . & / 0 ) 1 # 2 $ " # ' / 0 0 8 0 & 2 $ * # ) $ " & / + )

* ( # $ + *, 2, 5 $ * # ) $ " # $ % " # < / , " # ) ' & " & 5 # " $ *, & + $ 0

$ 2 2 # % %� C * , % $ 0 % & 5 & % %, 1 0 # * & 5 & %, *, & + $ 0 , 3 , * # )

+ / 3 1 # " & ' 2 & 4 # " % , + * ( # 5 0 $ + * # ) 1 / ' ' # " D & + #

& + * ( # # $ % * # " + # ) - # & ' @ (, ' ', + @ ( $ " '� 7 ( # % #

2 & 4 # " % . & / 0 ) 1 # $ 2 2 # % % # ) , + '" # < / # + * 0 8 $ + )

% 2 " # # + # ) 1 8 % / " " & / + ), + - - " # # + # " 8 �

E  �� � F # G G � # " $ H� #(I �� �

� � � �� � J = / 1 A # 2 * * & * ( # & / * 2 & 3 # & ' $) # * $, 0 # ) % *" / 2 * / " $ 0 % / " 4 #8K * ( # ' 0 & & ) ) # ' # + 2 #

. $ 0 0 % & ' @ (, ' ', + $ + )L / " 0 , + - ( $ 3 . ( $ " ' % $ + )

> $ " + . $ * (M & $ ) C + ) / % *" , $ 0N % * $ * # 3 $ 8 + # # )

* & 1 # % *" # + - * ( # + # ) & " " # 2 & + % *" / 2 * # )� C ' * (, %

5 " & 4 # % + # 2 # % % $ " 8K * ( # . & " : % * & * ( # . $ 0 0 % . & / 0 )

2 & 3 5 0 8 ., * ( * ( # ) # %, - + 5 " , + 2, 5 0 # % ' & " , +6 " , 4 # "

% *" / 2 * / " # %�

� � � �� � O 7 ( # - " & / + ) 0 # 4 # 0 & ' * ( # %, * # , %1 # * . # # + � P � � � 3 $ + ) � P � � � 3 $ 1 & 4 # 7 / + + # 0

Q $ * / 3� 7 ( # # 9, % *, + - ' 0 & & ) ) # ' # + 2 # 0 # 4 # 0 ' & "

* (, % $ " # $ , % � P � � � 3 $ 1 & 4 # 7 / + + # 0 Q $ * / 3K. (, 2 ( , % $ 2 (, # 4 # ) 18 $ % 3 $ 0 0 / 5 % * $ + ) * ( $ * " / + %

$ 0 & + - * ( # " , 4 # " # ) - #� @ # . & / 0 ) / % # * ( # % $ 3 #

$ 5 5 " & $ 2 ( ' & " $ + 8 + # . . $ 0 0 %K $ + ) , + 2 & " 5 & " $ * #

$ % 3 $ 0 0K % & 0, ) / 5 % * $ + ) * & 3 # # * ' 0 & & ) ) # ' # + 2 #0 # 4 # 0 % $ + ) 3 & / + * $ + & 5 # + 1 $ 0 / % *" $ ) # $ 1 & 4 # , *

* & 3 $ 9, 3 , % # 4, # . % & / * * & * ( # " , 4 # " �

� � � �� � P C * , % $ + *, 2, 5 $ * # ) * ( $ * * ( # ' 0 & & )

) # ' # + 2 # % , + R & + ) & + ., 0 0 + # # ) * & 1 # " $, % # ) , +

" # % 5 & + % # * & 2 0 , 3 $ * # 2 ( $ + - #� 7 ( #N + 4, " & + 3 # + *

! - # + 28 S % 7 ( $ 3 # %N % * / $ " 8 � � P P % * / ) 8

5 " # ) , 2 * # ) * ( $ * * ( # ' 0 & & ) ) # ' # + 2 # % $ * > $ " + . $ * (

M & $ ) M , 4 # " %, ) # . & / 0 ) + # # ) * & 1 # " $, % # ) 18

$ 5 5 " & 9, 3 $ * # 0 8 � 3 , + * ( # ' / * / " #� 7 (, % . & / 0 )

1 # $ 2 ( , # 4 # ) 18 " # 5 0 $ 2, + - * ( # & 5 # + 1 $ 0 / % *" $ ) #

., * ( $ 5 $ " $ 5 # * . $ 0 0 * & $ 4 &, ) * ( # + # # ) * & " $, % #

- " & / + ) 0 # 4 # 0 %� ! + 8 + # . % # 2 *, & + % & ' " , 4 # " . $ 0 0

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



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

.� / � 0 1 2

34 5 67 84 9 : 5 ; 4 5 6 4 9 9 < 4 =4 5 8 <

> # ? $ @ # " $ � & # A� A # @ � ( ( �

B CD ED E B F GH I J K I K LH M GN J M O N P M L QN I R P S

T N UH J R N O L N P M VW J P R U W JH IN O H U UH Q K T I J R LH L

S K K MX W N O R UY Q K P UH T I K JN JY V R U U R P S L U G N UZ K W O M

L UN P M U GH UH L U K V U R T H D [ U JH H U O R S G U L\ ] R P L N P M

V W J P R U W JH Z K W O M ]H J K ] W L U N P M P K P^ ]H L I K _H

U K VN Q R O R UN UH T N PN SH TH P U N P M T N R P UH PN P QH D` N J M L W J VN QH T N UH J R N O L Z K W O M ]H J K ] W L U\ V R U^V K J^ I W J I K LH N P M N I I J K I J R N UH U K U GH LH U U R P S R P

K J MH J U K T N R P UN R P O K P S ^ UH J TX W N O R UY D

B CD ED E C F GH GN J M O N P M L QN I R P S T N UH J R N O L N P M

V W J P R U W JH IN O H U UH R P Q O W M H L a

N D O R S G U L R Ob H J S JH Y LH O V^ ] R P M R P S S JN b H O \ Z G R Q G

Q K W O M ]H W LH M R P U G H T N R P GN J M ON P M L QN IH M

N JH N L c R U R L N V JH H ^ M JN R P R P S T N UH J R N O U GN U R L H N L Y

U K T N R P UN R P N P M d U K I W I e N L PH QH L LN JY

]D PN U W JN O L U K PH ]N P M R P S \ Z G R Q G Q K W O M ]H

W LH M R P U GH T N R P GN J M O N P M L QN IH M N JH N L U K

I J Kb R MH N b R L W N O N P M I G Y L R QN O Q K P PH Q U R K P]H UZ H H P fN J PZ N U Gg KN M N P M U GH g Rb H J

F GN T H LD h ] O N Q _ ]N LN O U K J MN J _ S JH Y S JN P R UH \Z R U G N V O N T H M V R P R L G \ Q K W O M ]H W LH MD

QD LH N U R P S \ ]H P Q G H L N P M O K W P SH J L \ Z G R Q G

Q K W O M ]H W LH M R P U G H J R b H J L R M H K IH P L IN QH N P M

N O K P S U GH J Rb H J L R MH Z N O _Z N Y c U G H Y Q K W O M ]H

T N P W VN Q U W JH M N P M V R P R L GH M R P S N Ob N P R LH M L UH H O \] J W L GH M L UN R P OH L L L UH H O N P Mi K JH L U [ UH Z N J M L G R If K W P Q R O^ QH J U R V R H M G N J M Z K K M

MD JH Q K P L U R U W UH M L U K PH Q O N M M R P S \ Z G R Q G

Q K W O M VH N U W JH N P N Q R M^ H U Q GH M V R P R L G U K Q JH N UH

L K V U P H L L N P M H j I K LH U GH PN U W JN O L U K PH

N S S JH SN UH c R U Q K W O M ]H TN U Q GH M U K U GH Z N J TON P M L QN IH Q K O K W J IN O O H U

H D ]N O W L U JN M R P S Q K W O M ]H W LH M N O K P S U GH

H M SH Z N O _\ Z G R Q G Q K W O M ]H T N P W VN Q U W JH M

N P M V R P R L GH M R P ] J W L GH M L UN R P OH L L L UH H O N P M

L W L UN R P N ] O H GN J M Z K K M N P M R P Q K J I K JN UH

L UN R P O H L L L UH H O UH P L R K P R P S Z R JH L

VD IN U G L N P M L UH I I R P S L U K PH L\ Z G R Q G Q K W O M

]H W LH M U K I J Kb R MH J K W UH L U G J K W S G U GH O R PH N J

SN J M H P N P M K I I K J U W P R U R H L V K J R P V K J T N O I O N Y c

U GH Y Q K W O M ]H T N MH V J K T PN U W JN O L U K PH

SD ] K O O N J M L\ QY Q O H JN Q _ L N P M ] R P L\ Z G R Q G Q K W O M

]H V R P R L GH M R P ] J W L GH M L UN R P OH L L L UH H O

GD U JH H S J R O O L k L W J J K W P M L \ Z G R Q G Q K W O M ]H W LH M

U K I J K UH Q U U JH H I O N P U R P S N P M U JH H I R U L R P GN J M

ON P M L QN IH M N JH N

RD O R S G U R P S \ Z G R Q G Q K W O M ]H W U R O R LH M R P U G H

J Rb H J L R MH K IH P L IN QH c U GH V R j U W JH L N P M V R U U R P S L

K V U GH b N J R K W L O R S G U R P S W P R U L Q K W O M ]H V R P R L GH M

R P L R Ob H J^ S JH Y D

l mn o p q r st u vw xy z { | } q ~ � � z � � p z m } l m n o p q r st u �w x y z { | } q ~ �� m { � q p � q � � � l mn o p q r st u �w xy z { | } q ~ �� m { � q p � q � � � q�

l mn o p q r st u � w xy z { | } q ~ �� q } �� � m � � m �n n p z � q } l m n o p q r st u u w xy z { | } q ~ �� q� � � z � � � p q q � q } } � p q z� { q �� l mn o p q r st u �w xy z { | } q ~ � � z p � z � � � ~ �� } z � �� � z | q q } q { q �� �



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


�� 
 � � � �

� 
 � � � 	 � � �

	� �
 � � � � � � � �� � � � � 
 
 �

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

( ! + , ' ( $ " * . " / " $  0 + " ( +1  . ! + $2 & ' ( * . "1 + ( 

�& 0 + $ & $ # " . 0 + . ( ! & ' ( + ' ! ) $ !� 3 $ - " 4 % ( & % ! "

* . "1 + ( 1 + ! 4 & % + ' $  . ! $ � 5 %  /  ' $ ! " # $ � *& %  $ $  

+ ' ) % 4 (  6

& � ! / +7 /& $ 4 . & ' ( / 4 % $ +7 ! $  / ( ) + ( 4 " 4 !

$ .  !
0� - $ % & ' ( * % & ' $ ! & ' ( $ .  !

)� * % & ' $  ( 0 . " - ' . " " #

(� '& $ +1  & ' ( ' " '7 '& $ +1  ! � . 4 08 * . ' ' + & %

& ' ( , .& ! ! ! * ) +  !�

9 :; < = > ? @A B CD E > F GH I JK G H I FL 9 :; < = > ? @A B ? D E > F GH I JK GH I FL9 :; < = > ? @A M N D OP H QK G > R ST = R U I = R R S

9 :; < = > ? @A B V D OP H QK G > R S I H F :W > H I J I R IX IH F : W > L Y = < Z[ K > = > I I : H G H I J ; =H L L L K > \ : >L9 :; < = > ? @A B @ D O P H QK G > R S J > \ : J < R < L F = > > L



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

.� / � 0 1 2

3 45 6 78 8 9 : : ; < = > ?@ 9 > 9 < A

B CD ED B F GH IH J KL M N OP GH Q KR H Q J K IH N SH M J S T UH

T KV J P N H M G T M UH T U UH J J K W K X KPY T M I V NR H V H MP DF GH F G TV H J Z TP G[ N \ X I WH QH K M JP TP H I T M I

T MH [ Q KR H Q J K IH [ T X ] H ^P H M IH I T X N ML P GHO Q N MP TL H N O_ G K O O K M _ G T Q O` K M TL QH H V H MP

[ KP G P GH QH XH R T MP X T M I N[ MH Q JD a H [ J KL M TL H

[ N \ X I T X J N WH S Q NR K IH ID bP K J \ M X K ]H XY P G TP P GH

S TP G[ N \ X I WH H ^P H M IH I T MY O \ QP GH Q T X N MLP GH Q KR H Q O Q N MP I \H P N P GH M TP \ QH T M I S NP H MP K T X

\ JH J N O P GH J T OH L \ T Q IH Ic \ Q X K ML G TV _ G T Q ODF GH F G TV H J Z TP G[ N \ X I P GH QH O N QH O N X X N[ P GH

H ^ K JP K ML Q N \P H T Q N \ M I _ G K O O K M T M Ic \ Q X K ML G TV_ G T Q O J ` T X N ML d T Q M[ TP Ge N T I ` T M I P \ Q MW T U ] P N P GH Q KR H Q O Q N MP T X N ML P GH W N \ M I T QY N O

c \ Q X K ML P N M _ G T Q OD

B CD ED C b O P GH N SH M J S T UH K J \ JH I T J T V T Q ]H P

N Q O N Q U NV V \ M KPY H R H MP J ` R H G K U XH T U UH J J[ N \ X I

WH O Q NV d T Q M[ TP Ge N T ID

B CD ED f g MY U T Q S T Q ] K ML T X N ML d T Q M[ TP Ge N T I

J \ J SH M IH I I \ Q K ML P GH U N M JP Q \ UP K N M S G T JH

[ N \ X I WH QH K M JP TP H ID

B CD ED h F GH J KP H K J W Q N T I XY O X TP T M I P GH QH T QHOH [ U N M JP Q T K MP J N M IH J KL M K ML T J S T UH P G TP

K J T U UH J J K W XH P N T X XD b M X K MH [ KP G S Q N iH UPj [ K IH

T J S K Q TP K N M J T M I L N N I S Q T UP K UH ` X T M I J U T S K MLP QH TP V H MP J T M I V TP H Q K T X J[ N \ X I H M J \ QH P G TP

SH IH JP Q K T M Q N \P H J V H H P P GH WH JP JP T M I T Q I J N O

T U UH J J K W K X KPY D

k l # ) � � m #( � n # & & � � � n� o p  n� ) � " ( �

B CD ED E g SH QV T MH MP T U UH J J S N K MP P N P GH

V T K M P \ M MH X J G T OP ` T U UH J J U NR H Q J ` R H MP K X TP K N M

JP Q \ UP \ QH J T M I NP GH Q H XH UP Q K U T X T M I U N MP Q N X

H q \ K SV H MP [ N \ X I WH U QH TP H I O Q NV d T Q M[ TP G

e N T ID F GH T U UH J J S N K MP [ N \ X I OH TP \ QH TI Q N S SH I ]H Q W O N Q H T JH N O H MP QY r G N[ H R H Q `X N U ] T W XH I Q N Sj I N[ M W N X X T Q I J[ N \ X I S QH R H MP

\ M T \P G N Q K JH I T U UH J JD

B CD ED s t M UH P GH S Q N iH UP K J N SH Q TP K N M T X ` KP

K J T MP K U K S TP H I P G TP F G TV H J _ TP H Q SH Q J N M MH X

[ N \ X I R K J KP P GH J KP H T S S Q N ^ KV TP H XY H R H QYP G QH H P N J K ^ V N MP G J P N K M J SH UP T M I U T Q QY N \P

V T K MP H M T M UH N OP GH H XH UP Q K U T X T M I U N MP Q N X `R H MP K X TP K N M T M I WH X N[ j L Q N \ M I H q \ K SV H MP D F G K J

[ N \ X I X K ]H XY K MR N XR H T R K J KP WY SH Q J N M MH X K M T

JV T X X R T M I \ Q K ML M N QV T X [ N Q ] K ML G N \ Q J T M I

V TY P T ]H JH R H Q T X G N \ Q JD

B CD ED u bP K J T MP K U K S TP H I P G TP T V T i N QK MP H Q M T X K M J SH UP K N M N O P GH P \ M MH X JY JP H V T M I

\ M IH QL Q N \ M I JP Q \ UP \ QH J[ N \ X I WH QH q \ K QH I

N M UH H R H QY P H MY H T Q JD F G K J S Q N UH J J[ N \ X I X K ]H XYK MR N XR H T JV T X X P H TV N O K M J SH UP K N M JP T O O T M I

J \ S S N QP U QH [ T M I P [ N V N W K XH U Q T MH J P N X N[ H QP GH P H TV K MP N P GH V T K M P \ M MH X J G T OP D F GHK M J SH UP K N M[ N \ X I WH U T Q Q KH I N \P I \ Q K ML M N QV T X

[ N Q ] K ML G N \ Q J T M I[ N \ X I X K ]H XY P T ]H JH R H Q T X

[ H H ] JD
B CD ED v F G TV H J _ TP H Q V TY T X J N MH H I P N R K J KP

P GH J KP H O N Q \ M S X T M MH I V T K MP H M T M UH N Q QH S T K Q J `O N Q H ^ TV S XH ` K M P GH H R H MP N O T W X N U ] TL H N Q T M

H q \ K SV H MP O T K X \ QH D w \ U G T R K J KP V TY QH q \ K QHP GH \ JH N O V N W K XH U Q T MH J T M I R T M JD

B CD ED x F GH Q KR H Q J K IH N SH M J S T UH [ N \ X I

X K ]H XY WH U X N JH I I \ Q K ML V T K MP H M T M UH R K J KP JDF GH QH O N QH ` P GH F G TV H J Z TP G T X N ML P GH [ H JP H Q M

H IL H N O_ G K O O K M _ G T Q O[ N \ X I MH H I P N WH

QH P T K MH ID

y y z {

| }~ � � � � �� � �� � � � � � � � � �� � � �� � � � � � �� � � �� � � � � � � � � � � � � � � � �� � � �� � � � � � � } � � � � �� � � � �� �� � �



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

�� � � � � �

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



Copyright notice
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Any plans, drawings, designs and materials (materials) submitted 

by Thames Water Utilities Limited (Thames Water) as part of this 

application for Development Consent to the Planning Inspectorate 

are protected by copyright. You may only use this material 

(including making copies of it) in order to (a) inspect those plans, 

drawings, designs and materials at a more convenient time or 
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pre-examination or examination stages of the application which  

is available under the Planning Act 2008 and related regulations. 

Use for any other purpose is prohibited and further copies must  
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