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

�

��� �!���"	 #$�%�'&!���(�)�*�

+*,.-/-/0%1325456

798;:=<?>A@B>DC=EF<G>F<GH)IJ<?K%LNMOEPIJ:Q<RKQ<GSOEF<G<TM�L

U

M�V?IAMOEDM�LXWY:Q@BZBM�>AMOC=:)[

U

<GC=\�EFIA]�<?H/I^M�LXW_:/[�>F@BVG>

`

\�EFab\�EFKdc'H=@ea�<GEF>A@eIf[

g

\h[ji�k�k�l



� �����������
	

�
����������������������� �

 "!# %$'&)(+*-,/.0(�132546(�798:!+!;!+!<!+!;!+!+!;!+!;!+!;!+!<!+!+!;!+!;!+!;!+!+!;!+!  

 "!>= ?A@A7)B9.DCE2FC'B�G-HI7J832LKNMI@/O/13B"P9(�7RQ-S".�(�1T!+!;!+!;!+!<!+!+!;!+!;!+!;!+!+!;!+! U

VXWZY[���]\��_^����]��` a

=/!# b*dcJe)2#f52#g)1325eD4h*i7DCj(�4kg)f#(�Ck!<!+!;!+!+!;!+!;!+!;!+!<!+!+!;!+!;!+!;!+!+!;!+! l

=/!# "!# *i7�CE(�4mg)f#(+*dcJe)2#noS"f5(�7Dp�(<G_B91IqrS�13P"(;s !<!+!+!;!+!;!+!;!+!+!;!+! t

=/!>=vuwB"f58jx�46S"7)7zy{2FC|831j2#g)e/8325B97}!+!;!+!+!;!+!;!+!;!+!<!+!+!;!+!;!+!;!+!+!;!+! t

=/!>=/!# yZ2#C3p�13(�83(;~-(�1•CE2#B"7 !+!;!+!+!;!+!;!+!;!+!<!+!+!;!+!;!+!;!+!+!;!+! €

=/!>=/!>= •‚B97983257Ae)B9eDCw~-(�1•CE2#B"7 !+!+!;!+!;!+!;!+!<!+!+!;!+!;!+!;!+!+!;!+! ƒ

=/! „vQ-S�1j8j2FS�f�yZ(�1325n�S�8j2#n"(�C'B"Gr83&)(+*i7J8j13B".A@ !;!+!;!+!<!+!+!;!+!;!+!;!+!+!;!+!… ‡†

=/! U ˆ)13(�(;*i7D(�13P"@‰!+!;!+!+!;!+!<!+!;!+!+!;!+!;!+!;!+!<!+!+!;!+!;!+!;!+!+!;!+!… 9 

=/! UD!# Q-S�1j8j258j2#B"7zˆ)eD7DpŠ8325B97‹!;!+!+!;!+!;!+!;!+!<!+!+!;!+!;!+!;!+!+!;!+!… o=

=/!>Œ•*i7J8j13B".A@Ž!+!;!+!;!+!+!;!+!<!+!;!+!+!;!+!;!+!;!+!<!+!+!;!+!;!+!;!+!+!;!+!… ‡„

=/!>Œ/!# ?A&�S�7)7)B97•*d79831jB9.A@•!+!;!+!+!;!+!;!+!;!+!<!+!+!;!+!;!+!;!+!+!;!+!… ‡„

=/!>Œ/!>= ‘<1•S�7DO•*i7DCj(�4kg)f#(’!+!;!+!+!;!+!;!+!;!+!<!+!+!;!+!;!+!;!+!+!;!+!… �U

=/!>Œ/! „ *i7J831jB9.J@•S�7DOR8j&)(“yZ(�7�CE258|@RB"G”?J8•S�8j(‡C’!<!+!+!;!+!;!+!;!+!+!;!+!… oŒ

=/! l •]–I—9˜3™dšE›Šœ>sm—‡•džŸ•_ �—J˜|¡�—�˜jsm—‡•'¢£S".).)2#7)P¤!+!;!+!<!+!+!;!+!;!+!;!+!+!;!+!… oŒ

=/! l)!# qr(�464¥S)¦”~-B"f#e)46(k•‚&DS�7DP"(+§I7DO)(�1Iˆ�f5B�¨©!+!+!;!+!;!+!;!+!+!;!+!… ‡l

=/! l)!>=  zS�7DOR¡©S"CªyZ@J7�S�462#p�S�f¬«ZgDCj(�13n�S�g)f#(�C !+!+!;!+!;!+!;!+!+!;!+!… �t

=/! l)! „ •‚B97DC|831je�pŠ8j2#7)P®­

¯

S�7�O°­

±

!+!;!+!;!+!;!+!<!+!+!;!+!;!+!;!+!+!;!+!… ‡€

=/! l)! U *-,)S"4².Df5(²!+!+!;!+!<!+!;!+!+!;!+!;!+!;!+!<!+!+!;!+!;!+!;!+!+!;!+!… ‡ƒ

³v´����¬µ0\]¶T´�·d¶A�"��¶A¸kW<Y[�¬��\]�]^¬���]��` V[�

„)!# b*dcJe)2#f52#g)1325eD4h*i7DCj(�4kg)f#(Ž!<!+!;!+!+!;!+!;!+!;!+!<!+!+!;!+!;!+!;!+!+!;!+!�=) 

„)!# "!# Qi&�S"Cj(;Cj.DS9p�(+p�BAB"1•O/2#7DS�83(�C¹!;!+!;!+!;!+!<!+!+!;!+!;!+!;!+!+!;!+!�=9=

„)!# "!>=

­

º¼»¾½

•wS"Cj(¿!;!+!<!+!;!+!+!;!+!;!+!;!+!<!+!+!;!+!;!+!;!+!+!;!+!�=9=

„)!# "! „

­

ºÁÀ »¾½

•wS"Cj(¿!;!+!<!+!;!+!+!;!+!;!+!;!+!<!+!+!;!+!;!+!;!+!+!;!+!�=�U

„)!>=v$'&)(+*-Â�(�p�8j2#n"(+Q”B�83(�7J8j2FS�fd!<!+!;!+!+!;!+!;!+!;!+!<!+!+!;!+!;!+!;!+!+!;!+!�=9Œ

„)!>=/!# ÃIÄ

»¾½

!;!+!+!;!+!<!+!;!+!+!;!+!;!+!;!+!<!+!+!;!+!;!+!;!+!+!;!+!�=9Œ

„)!>=/!>= Ã
Ä

À»¾½

!;!+!+!;!+!<!+!;!+!+!;!+!;!+!;!+!<!+!+!;!+!;!+!;!+!+!;!+!�=9Œ

„)!>=/! „ ÅªB"83S�8j2#7)P²G_13S"4²(¼!<!+!;!+!+!;!+!;!+!;!+!<!+!+!;!+!;!+!;!+!+!;!+!�=9Œ

„)! „ $'&)({ÆjÅªB�8•S�8325B97•ˆ)13(�cJe)(�7Dp�@9Ç<¡È!+!+!;!+!;!+!;!+!<!+!+!;!+!;!+!;!+!+!;!+!�="l

„)! „)!# ¡¹S�7DOÉÅª2#P"2FOÉuwB/O/@R¢£B�8j2#B"7Ê!+!;!+!;!+!<!+!+!;!+!;!+!;!+!+!;!+!�=Jt

252



„)! „)!>= ¡¹S�7DOÉ¢ (�p•&�S�7)2Fp�S"f�HI7)P9e)f#S"1I¢ B"46(�7983e)4 !;!+!;!+!;!+!+!;!+!�=Jt

„D! „D! =)!5 

�������

•‚B"131j(�f#S�8j2#B"7�!;!+!;!+!<!+!+!;!+!;!+!;!+!+!;!+!�=Jt

„D! „D! =)! = *-,A8313S9pŠ8j2#7)P6Ã�!+!;!+!;!+!;!+!<!+!+!;!+!;!+!;!+!+!;!+!�="€

„D! „D! =)! „ •‚@/p�f#B�831jB97•S"7DOzy{132LG 8{H{7)P"eDf#S"1I¢ B"46(�7J83e)4 !+!;!+!�="ƒ

„)! U $'&)(�1j46B/O/@A7DS�462Fp�S"f5f#@ §I7DCE83S"g)f#(+*dcJe)25f#2#g)1j2#e)4}!<!+!+!;!+!;!+!;!+!+!;!+!‹„D 

„)! UD!# ¢ 2#7)2#4625x�257)P683&)(+ˆ)13(�(+*i7D(�13P"@©!;!+!;!+!<!+!+!;!+!;!+!;!+!+!;!+!‹„D 

„)! UD!>= H{7DS�f#B"P9@ !+!+!;!+!<!+!;!+!+!;!+!;!+!;!+!<!+!+!;!+!;!+!;!+!+!;!+!‹„J=

„)! UD! „ Åª(‡C|831j2FpŠ83(�OÉÅIS�7DP"(;B�G¬¡:!+!;!+!;!+!;!+!<!+!+!;!+!;!+!;!+!+!;!+!‹„"U

„)! UD! U yZ@A7DS�462Fp�S�f�H{1jP9e)46(�7J8 !+!;!+!;!+!;!+!<!+!+!;!+!;!+!;!+!+!;!+!‹„9l

„)!>ŒvuwB"&)1ª~iS"7/KNq�(�(�e)n"(�7•$'&)(�B"13(�4Ÿ!+!+!;!+!;!+!;!+!<!+!+!;!+!;!+!;!+!+!;!+!‹„9l

�
	 ¶J������·d��\��]¸��R\�µ������_��
�` ³��

UD!# %¢£S"1��9B�n²Qd1jB/p�(‡CjCR!+!+!;!+!<!+!;!+!+!;!+!;!+!;!+!<!+!+!;!+!;!+!;!+!+!;!+!‹„9€

UD!>= •‚B"7�C|831jeDp�8j2#7)P��¥•��d˜����F• !<!+!;!+!+!;!+!;!+!;!+!<!+!+!;!+!;!+!;!+!+!;!+!‹„9ƒ

UD! „ •‚&)BAB9Cj2#7)P��m•��d˜��
�

•%!;!+!<!+!;!+!+!;!+!;!+!;!+!<!+!+!;!+!;!+!;!+!+!;!+! UJ†

UD! U HI7�S�f#B"P"@�!+!;!+!;!+!+!;!+!<!+!;!+!+!;!+!;!+!;!+!<!+!+!;!+!;!+!;!+!+!;!+! U� 

UD!>Œ ?A2#4me)fFS�83257DPk83&)(+ 

���

B"1ª 

���

*d7DCE(�4mg)f#(Á!+!<!+!+!;!+!;!+!;!+!+!;!+! UA=

UD!>Œ/!# •‚B97DC|831je�pŠ8j2#7)P��¥•����k˜ �
�

�"!

•É!;!+!;!+!;!+!<!+!+!;!+!;!+!;!+!+!;!+! UJ„

UD!>Œ/!>= ˆ�2#P"e)13(�!;!+!+!;!+!<!+!;!+!+!;!+!;!+!;!+!<!+!+!;!+!;!+!;!+!+!;!+! U9U

UD!>Œ/! „ •‚&)BABJCE2#7)P��m•����²˜��
�

�

!

• !+!+!;!+!;!+!;!+!<!+!+!;!+!;!+!;!+!+!;!+! UJl

UD!>Œ/! U uwB"eD7DO)S�13@••wS"Cj(+s

»¾½

!+!;!+!;!+!;!+!<!+!+!;!+!;!+!;!+!+!;!+! UJl

UD!>Œ/!>Œ *-,)S"4².Df5(²!+!+!;!+!<!+!;!+!+!;!+!;!+!;!+!<!+!+!;!+!;!+!;!+!+!;!+! U/t

#•´���` ��\�$)���]��µ�	%$)�'&'( )²���*&,+k\�$D¸�¸‡�]�-$)\/.0&��1$)` �]�9¸ #�2

Œ/!# «<yZ*43N7J83(�P"1•S�8325B97Ÿ!+!;!+!<!+!;!+!+!;!+!;!+!;!+!<!+!+!;!+!;!+!;!+!+!;!+!�Œ"†

Œ/!# "!# Qi13(�O)2#p�8jB"1jKE•‚B"131j(‡pŠ8jB91 !+!+!;!+!;!+!;!+!<!+!+!;!+!;!+!;!+!+!;!+!�Œ"†

Œ)!5 9!5 9!5 Qi13(�O)2#p�8j2#B"7 !+!+!;!+!;!+!;!+!<!+!+!;!+!;!+!;!+!+!;!+!�Œ) 

Œ)!5 9!5 9! = *in�S"f5eDS�8j2#B"7 !+!+!;!+!;!+!;!+!<!+!+!;!+!;!+!;!+!+!;!+!�Œ) 

Œ)!5 9!5 9! „ •‚B91j13(�p�8j2#B"7b!+!+!;!+!;!+!;!+!<!+!+!;!+!;!+!;!+!+!;!+!�Œ9=

Œ)!5 9!5 9! U ?J83(�.z*i131jB91'*dC|83254¥S�8j(¹!+!;!+!<!+!+!;!+!;!+!;!+!+!;!+!�Œ9=

Œ/!# "!>= $�So@Af5B91ª?/(�1325(‡Cw¢£(�8j&DBAO !+!;!+!;!+!;!+!<!+!+!;!+!;!+!;!+!+!;!+!�Œ"„

Œ/!# "! „ M{2#CE8jB91j@Ry<S�8•S¥?A(�8•­

¯

!;!+!+!;!+!;!+!;!+!<!+!+!;!+!;!+!;!+!+!;!+!�Œ"„

Œ/!# "! U $�So@Af5B91'y<S�8•S¥?A(�8 ­Ã !;!+!+!;!+!;!+!;!+!<!+!+!;!+!;!+!;!+!+!;!+!�Œ�U

Œ/!>=
3N7J8j(�P"1•S�8j2#7)P²*dcJeDS�8325B97DC'B�G-¢ B"8j2#B"7 !+!;!+!;!+!<!+!+!;!+!;!+!;!+!+!;!+!�Œ9Œ

Œ/! „53N7DO/(�.�(�7DO/(�798{$'2#46(m?J8j(�. !+!;!+!+!;!+!;!+!;!+!<!+!+!;!+!;!+!;!+!+!;!+!�ŒJt

Œ/! „)!# Qi132#B"132L8|@06Ze)(�e)(“S�7�O•S6$¬1j(�(+?A8j13eDpŠ83e)1j(‰!+!+!;!+!;!+!;!+!+!;!+!�Œ"€

Œ/! „)!>= HªO)S"./8j2#n"(“?J83(�.£?A2#x�(�!;!+!+!;!+!;!+!;!+!<!+!+!;!+!;!+!;!+!+!;!+!�Œ"€

a87�
�¶£�¬��(3¸������:9��]��µ•¶<;d¶A�"�6���¹�¬\]���=$>(3�9��\��©�"�0\]\��]¸‡�]�0�¬¸ a�2

l)!# ?3N7J8j13B/O/eDpŠ8325B97£!+!;!+!+!;!+!<!+!;!+!+!;!+!;!+!;!+!<!+!+!;!+!;!+!;!+!+!;!+!‹l9†

l)!>= ‘<(�B946(�8j13@RS"7DOR7DB�83S�8j2#B"7 !+!;!+!+!;!+!;!+!;!+!<!+!+!;!+!;!+!;!+!+!;!+!‹lJ=

l)! „vQi13(�f#25462#7DS�132#(�C�¦�Q”(�1E83e)1jg�S�8j2#B"7�!+!+!;!+!;!+!;!+!<!+!+!;!+!;!+!;!+!+!;!+!‹l"U

l)! U @[K 4¥S�831j25,•S"7DO0A K 4¥S�8j132L, !+!;!+!+!;!+!;!+!;!+!<!+!+!;!+!;!+!;!+!+!;!+!‹l9l

l)! UD!# $'&)(B@•4¥S�8j132L,Ê!+!<!+!;!+!+!;!+!;!+!;!+!<!+!+!;!+!;!+!;!+!+!;!+!‹l9€

l)!>Œ @•4¥S�831j25,R7)(‡S�1IS²13(�CjB"7DS"7Dp�( !;!+!+!;!+!;!+!;!+!<!+!+!;!+!;!+!;!+!+!;!+!‹l9€

l)!>Œ/!# 3|CjB"fFS�83(�ORÅI(�CjB"7DS"7Dp�( !;!+!+!;!+!;!+!;!+!<!+!+!;!+!;!+!;!+!+!;!+!‹l9ƒ

2#2#2



l)!>Œ/!>= «Zn9(�13f#S".).)2#7)PkÅª(‡CEB97DS�7�p�(�C•!;!+!;!+!;!+!<!+!+!;!+!;!+!;!+!+!;!+!Ÿt�†

l)! l �²K 4¥S�831j25,•S�7�OÉ?J832#p �A2#7)PÊ!<!+!;!+!+!;!+!;!+!;!+!<!+!+!;!+!;!+!;!+!+!;!+!Ÿt"=

l)! l)!# *i7D(�13P"@RSon9(�1•S�P"2#7)P“B�n9(�1ªCj.�(‡pŠ8j13e)4 !+!<!+!+!;!+!;!+!;!+!+!;!+!Ÿt�„

l)! l)!>= «Z7zS�7É2#CjB"fFS�83(�O•1j(‡CEB97DS�7�p�(
!+!;!+!;!+!<!+!+!;!+!;!+!;!+!+!;!+!Ÿt�U

l)! t83N7)(�f#S9C|832#p;p�13B9C3C'CE(‡pŠ8325B97DCªS�7DOzCE8j2Fp �A257)P !;!+!;!+!<!+!+!;!+!;!+!;!+!+!;!+!Ÿt"Œ

l)! € •‚&DS"7)7)(�f¬y{(‡p�B"&D(�13(�7Dp�(+!+!<!+!;!+!+!;!+!;!+!;!+!<!+!+!;!+!;!+!;!+!+!;!+!Ÿt�l

l)! €)!# $'2#46(;O)(�.0(�7DO/(�7J8{.)2FpŠ8jeD1j( !;!+!;!+!;!+!<!+!+!;!+!;!+!;!+!+!;!+!Ÿt�l

l)! €)!>= ˆ�S�g)13@JK Q”(�13B�8ªS�7�O•¢ (‡S"Cje)13(�46(�7J8IHI7DS"f5B9P"@ !;!+!;!+!;!+!+!;!+!Ÿt9t

l)! ƒ •‚B"7�p�f#eDCE2#B"7 !+!;!+!+!;!+!<!+!;!+!+!;!+!;!+!;!+!<!+!+!;!+!;!+!;!+!+!;!+!Ÿt9t

�

7d�=$)��¸‡�_��������� ����`Ÿ��¶��”¶J�"������� ���•¸��‡�]�:9��]��µ•�]� �¬\]���=$)�"�0\]�,$/�‡��` (3¸‡�r��� $)�"¶

¸��-$/���‡¶J�o���¬µ

���

tA!# ?3N7J8j13B/O/eDpŠ8325B97£!+!;!+!+!;!+!<!+!;!+!+!;!+!;!+!;!+!<!+!+!;!+!;!+!;!+!+!;!+!Ÿt�ƒ

tA!>= 6ZeDS"7983e)4¿13(
	D(‡pŠ8325B97ÉS"7DO���
+u¾!+!;!+!;!+!;!+!<!+!+!;!+!;!+!;!+!+!;!+!‹€9†

tA! „���
+u¹G]S"25f#e)13(%!;!+!+!;!+!<!+!;!+!+!;!+!;!+!;!+!<!+!+!;!+!;!+!;!+!+!;!+!‹€J=

tA! U ?J832#p �A2#7)P6.)1jB9gDS�gD25f#2L8|@•!;!+!<!+!;!+!+!;!+!;!+!;!+!<!+!+!;!+!;!+!;!+!+!;!+!‹€9„

tA!>Œ•*-,)S�46.)f#(�C’!;!+!;!+!+!;!+!<!+!;!+!+!;!+!;!+!;!+!<!+!+!;!+!;!+!;!+!+!;!+!‹€"U

tA!>Œ/!# ?A(�462LK 3N7��D7)258j(m?/f#S"g��]¨ª2L83&)B"e/8+•wS"Cj25462#1�� !+!+!;!+!;!+!;!+!+!;!+!‹€JŒ

tA!>Œ/!>= $'&)2#7£?AfFS�g��_¨ª258j&)B9e/8<•wS"Cj25462#1���!+!;!+!<!+!+!;!+!;!+!;!+!+!;!+!‹€JŒ

tA!>Œ/! „ ?A(�462LK 257��D7)258j(“Cjf#S"g�� •wS"Cj25462#1IÅª(�P92546(�� !+!+!;!+!;!+!;!+!+!;!+!‹€9l

tA!>Œ/! U $'&)2#7£?AfFS�g�� •wS"Cj2#4²2#1IÅª(�P"2#4²(��'!;!+!;!+!<!+!+!;!+!;!+!;!+!+!;!+!‹€At

tA!>Œ/!>Œ M{@AO)1jB9P"(�7•B"7�� 83&)2Fp ����MI(�f#2#e)4b!;!+!;!+!<!+!+!;!+!;!+!;!+!+!;!+!‹€At

tA! l Åª(�f#S�8j2#B"7•8jB68j&D1j(‡CE&)B9f#O•g0(�&DSonA2#B"1 !;!+!;!+!;!+!<!+!+!;!+!;!+!;!+!+!;!+!‹€9€

tA! l)!# $'&)13(�Cj&)B9f#O•S�7DOÉQ”B9CE8EKN$'&)13(�Cj&)B"fFO 3N7)(�f#S9C|832#p“•‚13B9C3C|KNCj(�pŠ8325B97DC !+!‹€9ƒ

t/! lD!5 9!5 3N7Dp�2#O)(�7Dp�(+B"7zS6?/f#S"gb!+!;!+!<!+!+!;!+!;!+!;!+!+!;!+!‹€9ƒ

t/! lD!5 9! = 3N7Dp�2#O)(�7Dp�(+B"7zS²p�f5e�C|83(�1 !;!+!<!+!+!;!+!;!+!;!+!+!;!+!‹ƒ9†

tA! t •‚B"7�p�f#eDCE2#B"7 !+!;!+!+!;!+!<!+!;!+!+!;!+!;!+!;!+!<!+!+!;!+!;!+!;!+!+!;!+!‹ƒD 

tA! € Hªp �A7)B�¨ªf#(�O/P94²(�7J83C<!+!;!+!<!+!;!+!+!;!+!;!+!;!+!<!+!+!;!+!;!+!;!+!+!;!+!‹ƒD 

���;���D^ $/^”�]\]�]� &

�

V

H“!# ¢£S"1jP9257DS"f[$'2546(�C<•‚B"7DO/258j2#B"7�S�f[ˆDS9pŠ8jB91j2#x�S�8j2#B"7 !<!+!+!;!+!;!+!;!+!+!;!+!‹ƒJ=

H“!# "!# �*-,/.0(�p�83S�8325B97z~iS�f#e)(�C !+!+!;!+!;!+!;!+!<!+!+!;!+!;!+!;!+!+!;!+!‹ƒ9„

H“!# "!>= ˆ�2#13CE8I¢ B"46(�7J8É!+!<!+!;!+!+!;!+!;!+!;!+!<!+!+!;!+!;!+!;!+!+!;!+!‹ƒ9„

H“!# "! „ ?A(‡p�B97DO•¢£B"46(�7J8'!<!+!;!+!+!;!+!;!+!;!+!<!+!+!;!+!;!+!;!+!+!;!+!‹ƒ"U

� ·�·d¶A�¬���! 

�

V

)�"R����$/�‡�]��µ�#��=$)` ¶ $)���%$É¶A�¬¶J�=$)\��'&"¶A� �•�¬µ0�¬\ $/� 	 �0` ¶A������`

�

#

u<!5 ŽÅªB"83S�83257DP6ˆD13S"46(;S"7DOzS6§I7)25G_B"134

­

º

ˆ�25(�f#O !+!<!+!+!;!+!;!+!;!+!+!;!+!‹ƒJŒ

u<! =Ÿ•‚B"7�CE(�1jn�S�8325B97RB"G�P9(�7)(�13S"f52#x�(‡ORS�7DP"e)fFS�1'46B"46(�7J83e)4 !+!;!+!;!+!+!;!+!‹ƒAt

u<! =)!5 )(�*,+�-�*-S"f5f[(‡cJeDS�f
!<!+!;!+!+!;!+!;!+!;!+!<!+!+!;!+!;!+!;!+!+!;!+!‹ƒAt

u<! =)! =.(�*,+�-�*”7DB�8IS�f#f�(�cJeDS"fk!;!+!+!;!+!;!+!;!+!<!+!+!;!+!;!+!;!+!+!;!+!‹ƒ9€

u<! =)! „0/{BJ(�8j&)(�11� Cw8j&D(�B"13(�4 !;!+!+!;!+!;!+!;!+!<!+!+!;!+!;!+!;!+!+!;!+!‹ƒ9€

u<! =)! U *if#(�46(�798•S�13@ ~-(�1322��p�S�8j2#B"7 !;!+!;!+!;!+!<!+!+!;!+!;!+!;!+!+!;!+!  �†9†

u<! „�•‚&DS"7)P"(;B�G�~iS�132#S"g)f#(�C�¦<­

3�4651575

­

3

�k˜/­

�84951575

­

�

� 8jB ­

3�4657515

­

3

�²˜"­

:�4657575

­

:

�¼!;!+!  �†9†

25n



+ � 2��

•Z!5 ���

���

!+!;!+!;!+!+!;!+!<!+!;!+!+!;!+!;!+!;!+!<!+!+!;!+!;!+!;!+!+!;!+!  �†D 

•Z! = 3N7)(�f#S9C|832#p<.)13B"gDS"g)2#f5258|@ ¨ª258j&zgDS"p �AP91jB9e)7DO !;!+!<!+!+!;!+!;!+!;!+!+!;!+!  �†J=

)k�]^�\��]�0µD�=$/· 
'& � 2�³

n



� �

	°� ��� �

�����	�

�Á	

 "!# X?/p•&)(�4¥S�8j2Fp”B�G/$¬13S".;Cj&)B�¨ª2#7)PªS�.).D1jBo,/2#46S�8j(”n�S�f#e)(�C�B�GA2546.0B"1j83S�7J8�.)&A@/CEK

2Fp�S�f�cJeDS"7J8j258j2#(�Cª2#7Ép"! P�! C�!-e)7)2583CªO)(
�D7)(‡OÉ257É8j&D( �DP"e)13(;&)(�S9O/2#7)PD!<!+!;!+! =

 "!>=v$¬13S�
|(�pŠ83B"13@“B�G[83&)(I13(�fFS�8325n9({p�BAB"1•O/2#7DS�83(ª257 S"7¥(�Â�(�p�8j2#n"(I.0B�83(�7J8j2FS�f�S�7DO

CE8j13B"7)P²4¥S�P"7D(�8j2Fp �D(�f#O[!i$'&D(;8j&)2Fp �A7)(�C3C'B�G¬8j&)(;8313S�
|(�pŠ83B"13@¥1j(�.)13(�Cj(�7J83C

8j&D(Ép�@Ap�f5B"8j13B"7 1•S"O)25eDC�! $'&)(ÉC3S"ODO/f5(•.�B9257J8
�dS�f#1j(‡S"O/@•.)13(�Cj(�7J8k2#7 83&)(

(�Â�(�p�8j2#n"(².�B"8j(�79832#S"f-2#C;Cj&)25G 8j(�O e).A¨'S�1•O)C{gA@z83&)(¥S�,/2#S"f�p�B"46.0B"7)(�798;B�G

S�7É2#B"7)2#x�2#7)P6(�f#(�p�8j132#p �D(�f#O[! !;!+!+!;!+!;!+!;!+!<!+!+!;!+!;!+!;!+!+!;!+! Œ

„)!# •‚@Af52#7DO/132Fp�S�f¬•‚BAB913O/2#7DS�8j(�C !+!;!+!+!;!+!;!+!;!+!<!+!+!;!+!;!+!;!+!+!;!+!�="„

„)!>= ?/p�S�8E83(�1i.Df5B"8i1j(‡CEe)f58j2#7)P;G_13B"4¼S"76(�cJe)2#f52#g)1325e)4 CE83S�83(ªB�G�7)B"7D257J8j(�13S9pŠ83257)P

.DS"1E832#p�f5(‡C�!i$'&)(“Cjf#B".0(<B"G¬83&)(+f#257)(+P925n9(�CªS6CE83S�832#CE8j2Fp�S"f�(�CE8j2#4¥S�83(<B"G¬83&)(

.DS"13S"4²(�8j(�1Z¡ S�.).0(�S"1j2#7)PÉ257•*dc0! �]„D!5 o= �Š! /IB"8j2Fp�(683&DS�8+(�n9(�7 8j&)B9e)P"&

¡¹2#C'K n"(<83&)(�13(“S�13(;46S"7A@ .DS�1j8j2Fp�f#(�Cªp�251•p�eDf#S�8j2#7)P6257É8j&D(“B".).0B9Cj258j(��Zn"(

O/2#1j(‡pŠ8325B97�!h!;!+!;!+!+!;!+!<!+!;!+!+!;!+!;!+!;!+!<!+!+!;!+!;!+!;!+!+!;!+!�="€

„)! „ HI7DP"e)fFS�1Z4²B946(�7J8je)4¤B"GdS�� p•&DS"1jP9(“46B�nJ2#7)P 2#7TS•C|831jB97)P 4¥S�P97)(�832#p

�D(�f#O���S�7DO (�f#(�pŠ831j2Fp �D(�f#O �+4¥So@ g0(•O)(�p�B946.�BJCE(‡O®S"Cm8j&)(ÉCEe)4’B�Gª83&)(

p�@/p�f5B"8j13B"7 S�7)P9e)fFS�1I46B"46(�7983e)4 �5ÆjCE.)2#7AÇ �IS"7DOÉ8j&)(²O/132LG 8ZS"7)P"eDf#S"1I46B�K

46(�7J8jeD4 �5ÆEB"13g)258|Ç �Š!�!+!;!+!<!+!;!+!+!;!+!;!+!;!+!<!+!+!;!+!;!+!;!+!+!;!+!‹„9†

„)! U ™
š

g�(�257DP{C|831j2FpŠ83f5@;p�B97DCj(�13n"(�OZ2#7+8j&)(d.)f#S9CE4¥SIp�f5B9eDO<2#C�S�7�S�f#B"P"B9eDC�8jB����A˜

8j&D(dn"B9f5eD4²(dB�G)SªP9S9C��‡g0(�2#7)P{p�B97DCE8j1•S�2#7)(�OZ8jB<S �),/(�O;n�S"f5e)(9!¬H{7DS�f#B"P9B"eDC

8jB683&)(+2#7983(�7DCj2#n"(+n�S�132#S"g)f#(Z¡¹B�G�8j&D(+.)f#S9CE4¥S²2FC'8j&)(m.)1j(‡CjCje)13(

�

B"G¬83&)(

P9S9C�!Ž!+!;!+!;!+!;!+!+!;!+!<!+!;!+!+!;!+!;!+!;!+!<!+!+!;!+!;!+!;!+!+!;!+!‹„9„

„)!>Œ•Qif#B�8mB"G'8j&)(RCE8j13(�7DP�8j& B"G‚83&)(Rp�(�7J8j132LG_e)PJS�f-83(�134 2#7 8j&)(R(�Â�(�pŠ8325n9( .0B�K

8j(�7J8j2FS�f�n/C�!¬¡��Ê!;!+!+!;!+!<!+!;!+!+!;!+!;!+!;!+!<!+!+!;!+!;!+!;!+!+!;!+!‹„JŒ

„)! l S �ICE&)B�¨ICI.DS�1j8j2Fp�f#(�Cª2#7£S6g0Bo,�!'g �ICE&)B�¨ICI.DS�1j8j2Fp�f#(�Cª2#7£S Cj46BJB"8j& p�B97/K

�D7)2#7)P“.0B�83(�7J8j2FS�f ! 3N7¥g�B"8j&Rp�S"Cj(�C”83&)(�13(I2FCdS+eD7)2LG_B91j4

º

�D(�f#O .�B9257J8j2#7)P

B"e)8IB�Gr83&)(+g0B9S�1•O[!•!+!;!+!<!+!;!+!+!;!+!;!+!;!+!<!+!+!;!+!;!+!;!+!+!;!+!‹„At

UD!# b*dS9p•&;p�251•p�f#(-13(�.)13(�Cj(�7J83C[SI1j(�P"2#B"7<B�GA.)&DS"Cj(iCj.DS"p�(ip�B"7J8•S�2#7)257DPIS'7JeD4mg0(�1

B�G”(�7�CE(�4mg)f#(;7JeD4mg0(�1•C'1j(�.)1j(‡CE(�7J8j(�ORgA@¥8j&)(“O)B�83C�!R!+!;!+!;!+!;!+!+!;!+! U� 

UD!>= ?/p•&)(�4¥S�8j2Fp-Cj&)B�¨ª257DP'O)2LÂ�(�13(�7J8¬sÊ.DS"1E832#p�f5(iCj.DS"p�(�C[S"7DOZ8j&)(d$¬132#S"f"‘<1j(�(�7DC

G_e)7Dp�8j2#B"7�!”!+!;!+!;!+!+!;!+!<!+!;!+!+!;!+!;!+!;!+!<!+!+!;!+!;!+!;!+!+!;!+! UAŒ

UD! „ H �ªQ�B�¨w(�1•CwB�G�8j13e)7Dp�S�8j(‡OÉ‘<13(�(�7DC'G_e)7�pŠ8j2#B"7r!du �'„¥CE(�f5(‡pŠ8j(‡OR(�25P9(�7An"(‡pŠK

8jB913C'B"Gr83&)(m‘<1j(�(�7DCwG_eD7DpŠ8325B97�!°!+!+!;!+!;!+!;!+!<!+!+!;!+!;!+!;!+!+!;!+! UJ€

nJ2



Œ/!# bQi13(�O/2FpŠ83B"1jK|•‚B91j13(�p�8jB91‚¢ (�8j&)B/O‰!+!+!;!+!;!+!;!+!<!+!+!;!+!;!+!;!+!+!;!+!�Œ) 

Œ/!>=
3N46.)f#(�46(�7J8j2#7)P S².)1325B91j258|@ cJe)(�eD(Z!+!;!+!;!+!;!+!<!+!+!;!+!;!+!;!+!+!;!+!�Œ"ƒ

l)!# %$'&)({CE83S�8j2#B"7DS"1j@²C|8•S�83(ªB"7)(Ig0B/O/@²¨wSon9(�G_e)7Dp�8j2#B"76B�G�83&)({2#7Dp�2FO/(�798wS�8jB94

46B�nA257)P62#7z8j&)(��9K 2#7DO/(�.0(�7�O/(�7J8I46(�S"7É.0B�83(�7J8j2FS�f�G_(�f58{gA@R258�!'$'&)(“S�4²K

.)f#2L83eDO/( 257DCj2FO/(z8j&)(T257J8j(�13S9pŠ8325B97 13(�P925B97 2FCRCje).)13(�C3Cj(�O gJ@������	� 
�!

$'&)2FCª2FCw83S�7J8•S�46B"e)7J8'8jB²83&)(+1j(7	D(�p�8j2#B"7ÉB�G�8j&)(“S�8jB94É!¹!+!;!+!;!+!+!;!+!‹l9„

l)!>=vH Cjp•&D(�4¥S�832#pknA25(�¨ B�G'S•ˆD(�Cj&Jg�S"p•&£13(�CjB"7DS"7Dp�(k¨ª&)(�13(�2#7£83&)(6257�p�2FO/(�7J8

S�83B"4 G_B"134¥C{S¥f#B"7)PRf52#n"(‡O c9e�S"Cj2LK g�B9e)7DO CE83S�8j(“¨ª258j& 83&)(“8•S�13P"(�8�!ª$'&)(

4¥S�7A@+g0BAO)@“¨wSon9(�G_e)7�pŠ8j2#B"7m257k8j&)2FC-Cj2L83eDS�8325B97 �_7DB�8iCE&DB�¨ª7 ��&�S"C”S{fFS�13P"(

S�46.)f#258jeDO/(+2#7É8j&)( � 2#7983(�1325B911�A13(�P925B97R7)(‡S�1'8j&D(“CEfFS�g�! !+!;!+!;!+!+!;!+!‹l9„

tA!# %$'&)( ��
+u¾(�1j13B"1ªB"G”*‚c�! � tA!# ��'G_B"1I83&)13(�(mO/25Â�(�13(�7J8{n�S�f#e)(�C{B�G-83&)(m2#7/K

p�B946257)PÉ(�7D(�13P"@£=�†9† ��=RS"7DOT†D! †J=¥7�
 ��n/C�!+8j&)(¥O/2FCE83S�7�p�(��•7D4¤G_1jB94

8j&D({CEfFS�g � ?A2 / �Š!J$'&)(If#B"7)P+1•S�7)P9(wG_B"134¼B�G08j&D(I.�B"8j(�79832#S"f

��
��

+��

�

�


��

»

���

½

46(�n��

�

�Z2#C+S"f#CjBÉCj&)B�¨ª7 G_B"1;¨ª&)2Fp•&T83&)(¥7)(�P9S�8325n9( � @JK S�,A2FC1�02FC+p�S"f525K

g)1•S�83(�O 2#7•8j&)(;O/25Â0(�1j(�798ªe)7D2L8•C'B�Gr(�7)(�13P"@9!�$'&)(+CE8j2Fp �A257)Pk.)13B"gDS"g)25f#258j2#(�C

G_B"1'83&)(;8j&D1j(�(;p�S"Cj(�CªS"1j(;S�.).D1jBo,/2#46S�8j(�f5@  �)†)! l �)†)!# "! !+!;!+!;!+!+!;!+!‹€D 

u<!5 ŽÅªB"83S�83257DPkG_1•S�46(Á!+!+!;!+!<!+!;!+!+!;!+!;!+!;!+!<!+!+!;!+!;!+!;!+!+!;!+!‹ƒ9l

nA2#2



�

������&!��� �

�

���

�

���

���

�

�

�‹�

�
	�� ��
��������������������! 

ˆ)B91ª8j&D(mfFS"CE8Z=�†6@"(‡S�1•C��DQi1jB"G_(�C3CEB91{‘<(�1•S�fFO£‘;S�g)132#(�fFCE(+&DS9Cªf#(�O S�7 (�Â0B91E8{8jB 4¥S �9(;8j&)(

�D1•C|8;S�7J8j25K 46S�8E83(�1;S�8jB94¥C�!k•‚BAB"f#2#7)P•S"7DOz8j1•S�.D.)257DPÉS"79832LK (�f#(�p�8j13B"7DC �_.0B9Cj2L831jB97DCZB"1 (#" �

S�7�OÉS"7J8j25K .)13B�83B"7DC;•�$

�

•w7)(‡S�13gJ@R257É8j&D(“CjS"4²(;8313S".•¨'S"C'(�,/.�(�1j2#46(�7J83S"f5f#@ 13(�S�f#2#x�(�OÉS�G 83(�1

@"(‡S�1•C6B�G+¨wB"1 �0! ˆ�25P�! �| 9!5 ��¥CE&DB�¨IC Cjp•&D(�4¥S�832#p�S�f#f5@°8j&)( 8313S".).)2#7)P°S".).DS�1•S�83eDC�!ÈH{f5f

f#(�7)P"8j&DCwS�13({fFS�g0(�f#(�OR257•e)7)2583C'B�G�462Fp�13B"7DC<•&%

½('*)

p�4 • � /{257D(<p�B".).0(�1'13257)PJC‚S"1j(ZC|8•S"p �"(‡O

B"7 8jB".RB�G�(�S9p•& B�83&)(�1wS�7DORCE(�1jn9({S"C‚(�f#(�p�8j13BAO)(�C �9(‡S"p•&¥B�G�¨ª&D2#p•& 2FC‚&)(�fFORS�8wSmp�B"7DCE83S"7J8

(�f#(�p�8j13B9CE83S�8j2Fpm.0B�83(�7J8j2FS�f ! ?A&)B�¨ª7 S"f5B97)P9Cj2FO/(k2FC;B"7D(k8|@A.)2Fp�S"fip•&)B"2Fp�(²B�GªSÉCE(‡c9eD(�7Dp�(²B"G

.0B�8j(�7J8j2FS�f<noS"f5eD(�CR8j&DS�8•83&)( (�f5(‡pŠ831jB/O/(‡CRS�13(T&D(�fFO¾S�8‡!Ê$'&D(T13(�Cje)fL83257DP°(�f#(�p�8j13B9CE83S�8j2Fp

.0B�8j(�7J8j2FS�f”nA25(�¨‚(‡OTS�f#B"7DP 8j&D(6p�(�7J8j1•S�f¬8j1•S�.•S�,/2FCZ2FC 
|eDCE8+SÉCj4²BAB"8j&)(‡OTn9(�1•CE2#B"7 B"Gd8j&D2#C

CE8j(�.;G_eD7DpŠ8325B97“CE(‡c9eD(�7Dp�("!¬$'&D( (+"ÉS"1j(ip�B"7���7)(�O;S�8r8j&)(‚.�B"8j(�7J832#S"f�46257)2#4meD4 S"7DO<8j&D(!$

�

�

g0(�2#7)P¥7)(�PJS�8325n9(�f#@Rp•&DS�13P"(‡O �)S�13(+p�B97��D7)(‡OÉS�8ª8j&)(m(�f#(�pŠ831jBJC|8•S�832#p<.0B�8j(�7J8j2FS�f�4¥S�,/2#4me)4z!

MIB�¨w(�n9(�1
�‡Cj2#7Dp�(‚2L8”2#C¬2#4².0B9C3Cj25g)f#(iG_B91�S"7“(�f#(�p�8j13B9CE83S�8j2Fpi.0B�8j(�7J8j2FS�f98jB{g0('CE2#4me)f583S"7)(�B9eDCjf5@

p�B97��D7)2#7)P;2#76S"f5f�O/2513(�p�8j2#B"7DC ��g0B�83&k83&)( (+" S"7DO�$

�

��G_(�(�fDS"76(�f#(�pŠ831j2Fp‚G_B"1•p�('.)eDCj&)2#7)P;8j&D(�4

8j1•S�7�CEn9(�1•CE(�f5@ B9e/8“B�G'8j&D(¥8j1•S�.�!É$rB£p�B"4kgDS�8+83&)2#C �”Sze)7)25G_B"134 4¥S�P97)(�832#p ��(�fFO B"G-, �.,

$¬(�Cjf#S 2FC²S�.).)f#2#(�O°S"f5B97)P 83&)( 8313S".°S�,/2FC�!•$'&)2#C²CjeDp�p�(�(�ODCm2#7 p�B"7��D7D257)P£8j&)(É.DS�1j8j2Fp�f#(�C

8j1•S�7�CEn9(�1•CE(�f5@6S�fFCEB�!�$'&D(;Cje).0(�1•p�B97DO/eDp�8j2#7)Pk4¥S"P"7)(�83C'S�7DOR(�7J8j2#13(<S".).DS�1•S�83eDC‚2#Cªp�BJB9f5(‡O

8jB¥Sk8j(�46.�(�13S�8je)13(;B�G ��/ 
;(�f#nA257ÉgA@ f#2#cJe)2FOÉ&)(�f#25eD4É!

$'&)(•.DS�1j8j2Fp�f#(�C•S�13(T&)(�f#O¾257¾8j&)(T8j1•S�.�G_B91•4¥S"7J@¹Cj(�p�B97DO)CÉS�8zS 832546("! $'&)2FC•2#C

Cje(0 p�2#(�7J8jf#@“f#B"7)PZG_B"1�8j&D( (#" 8jB<8j&)(�1j4¥S"f52#x�('¨ª258j&²13S9O/2#S�8j2#B"7mG_1jB94 8j&)(ª(�f5(‡pŠ8j13B/O/(w¨wS"f5fFC�!

$'&)(�$

�

�‚&)B�¨w(�n"(�1 �‚p�S�7D7)B�86g�( 1•S"O)2#S�8j2#n"(�f#@®p�BAB"f#(�O°8j&D2#C6¨'So@ �ig0(�p�S�eDCj(É8j&)(�@ 1•S"O/2FS�83(

4me�p•& 83BAB°CEf#B�¨ªf#@°B�¨ª2#7)P 8jB 83&)(�2#1RfFS�13P"( 4¥S"C3C�! 3N7DCE8j(‡S"O �w83&)(�@¹S�13( .)13(�KNp�BAB"f#(�O 2#7

SRCj(�.�S�1•S�8j(²C|8•S�P9(mgA@z8j&)(�1j4¥S"f52#x�2#7)P•8j&)(�4¤¨ª2L83& B913O/2#7DS"1j@É(�f#(�p�8j13B"7DCZ¨ª&)2Fp•& S�13(k8j&)(�7

13(�46B�n"(‡O[!r§I7�O/(�1•C|8•S�7DO)257)PZ8j&D(w(‡cJe)25f#2#g)1j2#e)4 B"G)8j&D(w2#7DO/2#nA2#O)eDS�f)p�f5B9eDO)C”S�7DOm.)13(�O/2FpŠ83257)P

8j&D(�2#1�Cj&DS�.0(�C”S"7DO“O/(�7DCE258j2#(�C�2FC”p�13eDp�2FS�f"G_B"1�8j&)(w(�,/.0(�132546(�798”S�7DOmB"7)(‚B�GDB9e)1�46S"257kP"BJS�fFC

2#7•83&)(;G_B"f#f#B�¨ª257)P6p•&DS"./8j(�13C�!

3N7©•‚&�S�./83(�1 ��= �k¨w(•.0B"2#7J8²B9e/8²8j&DS�862#7¹S"O)O/258j2#B"7°8jB 8j&)(•8j(�46.�(�13S�8je)13(• °8j&)(�1j(

2FCZS"7)B�83&)(�1Z.DS�1•S�46(�83(�1{¡��0¨ª258j& O/2546(�7DCE2#B"7�C{B"G-G_1j(‡c9eD(�7Dp�@ ��¨ª&)2Fp•&Tp•&DS�1•S"p�8j(�1j2#x�(‡C'8j&)(

(�cJe)2#f#25g)132#e)4 B�G[8j&D(Zp�f#B"e�O[! 3 8‚B�¨w(�C-2583C‚B"1325P9257683B“83&)(IG]S9pŠ8d83&DS�8‚8j&)(;p�f#B"e�O62#Cwp�B97��D7)(‡O

 



01,400 -7,000

45,000

-45,000

Electric
Potential

Distance

6,000

5000

-5000
0

14,000

(distance apart = 60)

B/c=55

p

c.g.s. Units where q=1, m(e+)=1, Length = 10^(-4)   cm

rc = 0.5

wc

rc

wc

v2

v2

= 0.03

= 0.01
(in rad)

(in rad)

= 55
= 0.85

= 0.02

thermal energy kT =
light speed c =

Plancks hbar = 

19,000
0.23

.0073

-

e+

near z=0 E (0,0,z) =z z10-55.0-

ˆ�25P9e)13(I "!# "¦r?/p•&D(�4¥S�832#p-B"GD$r1•S�.“Cj&)B�¨ª2#7)P{S".).)13Bo,A2#4¥S�83(-noS"f5eD(�C�B"G)2546.0B"1j83S"798¬.)&A@ACj2Fp�S�f

cJeDS�7J832L8325(‡C'257 p�! PD! C�!�eD7)2L8•CIO/(7�D7)(�OÉ2#7É8j&)( �DP9e)13(Z&)(‡S"O/2#7)P�!

=



2#7 S p�@Af52#7DO/132Fp�S�f#f#@ Cj@J4646(�831j2Fp6(�7AnA2#1jB97)46(�7J8mS�7DO•2FC“f#257��"(�O 83B 8j&)(•p�B"7�CE(�1jn�S�8325B97 B"G

8j&D(;p�f5B9eDO � C �_P9(�7)(�13S"f52#x�(‡O��wS�7)P9e)f#S"1‚46B94²(�7J8je)4z!‚•‚&DS"./8j(�1 ��= �‚(�,A.Df5B91j(‡Cd83&)(+13(�S"CjB"7�C

G_B"1683&)2FC¥257©S P9(�7)(�13S"f'p�B"7J8j(�,A8 �w¨ª&)25f#(£S�fFCjB•.0B"2#7J8j2#7)P®B"e)8RCEB94²(zP9(�7)(�13S"fw.0B"2#7J83C¥B"G

8j&D(�B"13(�832#p�S�f�2#7983(�13(�CE8�!

•‚&DS�.)8j(�1 �]„��'8j&D(�7TO/(‡S�fFCI(�,A.Df52Fp�258jf#@•¨ª258j&£8j&)(k.)&A@ACj2Fp�S�f¬2546.)f#2Fp�S�8325B97DCIB"G”¡I!<«Zn"(�1

&)(�1j(²¨‚(²(�,/.)f#2Fp�258jf#@ �D7DOT8j&)(¥s .DS�1j8j2Fp�f#(k(‡cJe)25f#2#g)1j2#e)4 O/2FCE8j1325g)e)8j2#B"7 S�7DO S�13(²S"g)f5(k8jB

Cj254ke)f#S�8j(•8j&)2FC6G_B91²4¥S"7J@®.�S�1j8j2Fp�f#(�C²eDCj257)P•83&)( ¢ B"7J8j(T•wS"1jf#B 46(�8j&)B/O O/(�C3p�1325g0(�O 2#7

•‚&DS"./8j(�1 �_U �Š!6�•({¨ª2FCE&683Bm(�46.)&�S"Cj25x�(ª8j&DS�8iG_B"1wS“P925n9(�7²8j1•S�.).D257)P �D(�fFO �J8j(�4².0(�1•S�83e)13(

 )˜/S�7�O¥¡I˜A8j&D2#Cw.)13B�nA2#O/(‡C‚S²p�B946.)f5(�8j(;CEB9f5e)8j2#B"7 83B ��7DO/2#7)P¥S�f#f0(‡cJe)25f#2#g)1j2#e)4 .)13B".0(�1j8j2#(�C

B�G�S“Cj2#7)P"f#({Cj.�(‡p�2#(�Cwp�f#B"eDO[!13 8‚¨wB"eDf#O6g0(ZcJe)258j({G_(�S"Cj2#g)f5( �925G�7)(‡p�(�C3C3S�13@+8jB²CE2#4me)fFS�83(ª8j&D2#C

G_B"1ª(�n"(�7ÉS9C'46S"7A@ .DS�1j8j2Fp�f#(�C'S9C'257É8j&D(+(�,/.�(�1j2#46(�7J8ª2L8•CE(�fLGI• ��%

½��

•�!

�©&)2#f5(z83&)(z8j(�4².0(�1•S�83e)13(É  2FC¥O/(�83(�134²2#7)(‡O gA@®83&)( S�.).�S�1•S�8je�Cm83(�46.0(�1•S�8jeD1j( � /


;(�f#nA257�� �D258ZS".).�(‡S�1•Cw8j&DS�8I¡¹2#CZS²G_1j(�(“.DS�1•S�46(�8j(�1ªf#2#7 �"(‡OR83B¥8j&D(“257D2L832#S"f¬S�7DP"e)fFS�1ª46B�K

46(�7J8jeD4 .�BJCjCj(�C3CE(‡O¥gA@²8j&)(;p�f#B"eDO�!i•‚&�S�./83(�1 �]„ �‚O/(�4²B97DCE8j1•S�8j(‡Ci83&DS�8w8j&D2#Cw.DS"13S"4²(�8j(�1

2FCi7)B"8‚cJe)2L83({S�13g)258j1•S�13@“g)e/8'CE.0B"7J8•S�7)(�B"eDCjf5@ �_g)e/8'CEf#B�¨ªf#@���46B�n9(�C”83B�¨wS"13O)C�83&)({n�S"f5e)(

½

S"Cr8j&D(wS"7)P"e)fFS�1¬46B"46(�7J8jeD4 ™
š

S"O 
|e�C|8•C¬2583Cj(�f5G)83BZ462#7)25462#x�(‚8j&)(‚G_13(�(w(�7)(�1jP9@"!r$'&)2FC�254²K

.)f#2#p�2L83f5@“S9CjCje)46(�C¬83&DS�8-™
š

2FC�B"7)f#@“SZcJeDS9CE25KNp�B"7�CE(�1jn9(�O;cJeDS�7J8j258|@+B�n"(�1¬f#B"7DPI8j2#46(�C�!�$'&D2#C

2FC”g�(‡p�S�e�CE(w8j&D(Ip�f#B"eDOk2#Cdp�B"7J83257AeDS"f5f#@+13S9O/2FS�8j2#7)P+S�7�OkS"gDCEB91jgD257)P<462#p�1jB�¨'Son"(d13S9O/2#S�8j2#B"7�!

3 8Z4¥So@z.0(�13&DS�.DCZS�fFCEBRg�(²O/e)(k8jB•Cj4¥S�f#f¬S9CE@A46(�831j2#(�C{257T8j&)(m8j1•S�.).)2#7)P .0B�83(�7J8j2FS�f !;ˆ)B"1

8j&D(+e)7Dp�B97��D7)2#7)P²8j1•S�.É.0B�8j(�7J8j2FS�f[B�G�8j&D(<(�,/.�(�1j2#46(�7J8ª8j&)2FCª2#46.)f52#(�Cw83&DS�8ª83&)(;8j1•S�.D.)257DP

2FCª8j&D(�134²B/O/@A7DS"462#p�S�f#f5@•e)7DCE83S�gDf5( ��CjB¥8j&DS�8ZS�f#f�83&)(m.�S�1j8j2Fp�f#(�Cª¨ª2#f5f¬(�n9(�7J8jeDS"f5f#@É(�C3p�S�.0("!

MIB�¨w(�n9(�1
�A8j&)2FCI(�nA2#O/(�7J8jf#@R&DS".).�(�7DCIB97£S¥CEf#B�¨È(�7)B9e)P"&É8j2#46(mC3p�S�f#(+B"7�p�(;¡©2#C{7)(�S"1

½

�

Cj257Dp�(m83&)(¥p�f#B"eDODC+S�13(m(�,/.0(�132546(�798•S�f#f5@ B9gDCj(�13n"(�O 8jBzg�(²8313S".).�(‡O£G_B91;46S"7A@£CE(‡p�B"7�O)C�!

�•(+¨‚B9e)f#O•f#2 �9(Z83B¥S"O)O/13(�C3Cw8j&D(+2#C3CEeD(<B"Gr83&)2#Cª8j2#4²(“C3p�S"f5(;2#7É8j&)(;G_e/83e)13("!

�����
2��	��

���

$'&)(we)7DO/(�13CE83S"7DO/2#7)P;S"p�cJe)2#13(�O;G_13B"4 •‚&DS"./8j(�1 �]„ �rf#(�S"ODC¬e�Cr83B<Cje)P9P"(�CE8¬&D(�13(d83&)('.�BJCjCj2LK

g)2#f5258|@+B�G/Æ|2#46.�BJCE2#7)P�Ç‚S�7“¡ B"7J8jBZ8j&)('p�f#B"e�OmeDCj2#7)P{832546('O/(�.0(�7�O/(�7J8”8j1•S�.k.�B"8j(�7J832#S"f#C�!*3 8

Cj(�(�4¥Cr8jB<eDC¬8j&DS�8”8j&)2FC”p�B"eDf#Om(�S"Cj2#f5@;g0(wS9p•&)25(�n"(‡O+(�,/.0(�132546(�7J8•S�f#f5@;gA@“O/2#nJ2FO/2#7)PZ8j&)(wB"7)(

(�f#(�p�8j13B/O/(kCje)131jB9e)7DO/2#7)P¥83&)(k.Df#S9CE4¥S �02#7983BRG_B9e)1;c9e�S"O/1•S�7J83C ��S"7DOTCje).0(�13.�BJCE2#7)PRS6ÆE1jB"K

83S�8j2#7)P“.0B�83(�7J8j2FS�fLÇIB"768j&D(ZCE83S�832#pI.�B"8j(�7J832#S"fD258‚2FCdS�f#13(�S"O)@m&)(�f#O¥S�8�!-ˆ)B91i8j&D2#Cd.DS�1j8j2Fp�e)fFS�1

(�,/.0(�132546(�798“n�S"f5e)(‡C;B�Gw¡ S"1j(²8|@A.)2Fp�S"f5f#@T2#7•8j&)(R¢TMIx¥1•S�7)P9("! $'&)( 13(�cJe)2#13(�O•CE¨ª2583p•&/K

2#7)PR832546(‡CZB"Gd462#p�1jBJCE(‡p�B97DO)C ��B97£8j&D( /É(�f#(�p�8j13BAO)(�CZ¨‚B9e)f#OTg�(²¨w(�f#f�¨ª258j&D257 8j&)(²1•S�7)P9(

B�Gip�B"7An"(�798325B97DS�f�(�f5(‡pŠ8j13B"7D2#p�Cª¨ª&)2Fp•&£p�S�7 S9p•&)25(�n"(“Cj¨ª2L8•p•&)2#7)P CE.0(�(‡O)CIB"G-7DS�7)BJCE(‡p�B97DO)C�!

$'&)2FC'2#CI7)B�8IO/2FCjp�eDC3CE(‡O G_e)1j8j&D(�1I2#7É8j&)2FCw8j&)(‡CE2FC�!

�
6


�

�
�����

•‚&DS"./8j(�1 ��Œ �6O)(�1325n9(�C²8j&D(£S�f#P"B"13258j&)462FpÉO)(�83S"25fFC6B�G;7Ae)46(�132#p�S�fIp�BAO)(z8j&DS�8RS�f#f5B�¨IC²eDC

8jB G_B"f#f#B�¨ 8j&)( p�fFS"C3Cj2#p�S�f'O/@A7DS�462Fp�CkB�G{83&)(É.)f#S9CE4¥S•p�f#B"eDO°257°8j2#46("! 3N7 S"O)O)2L8325B97 8jB

2#7DO/(�.0(�7�O/(�7J8jf#@Tp�B"7��D1346257DP 8j&D(²(‡cJe)25f#2#g)1j2#e)4¤.)13(�O)2#p�8j2#B"7DC<B�Gª•‚&DS�./83(�1•C ��„ �<S�7�O �_U � �

8j&D2#Cª.D1jB�nA2FO/(�CweDCj(�G_e)f¬257�CE2#P"&J8ª¨ª&)2Fp•&É2FCªB"8j&)(�1j¨ª2FCE(+O/2 0 p�e)f58ª8jB¥nA2FCEe�S�f#2#Cj("!i$'&)2FCª2FCIO/e)(

8jB;83&)('G]S"p�25f#258|@m¨w(ª.)1jB�nA2FO/(�OkB�G[nA2#(�¨ª2#7)P<8j&)({O)@J7�S�462#p�C”2576G_eDf5fD8j&)13(�(IO/2#46(�7DCj2#B"7DC-B97²S

p�B946.)e/8j(�1ICjp�1j(�(�7z2#7É13(�S"f�8j2#46("!‚$'&D(mp�B94².De/83S�8j2#B"7zS�7DOÉP"1•S�.D&)2#p�Cªp�B/O/(+¨'S"C'¨ª132L8j8j(�7

„



gA@“eDC”G_13B"4 Cjp�13S�83p•& �"S"7DOm8j&)(ª2#7J8j(�P913S�8j2#B"76S�f#P"B91j258j&)4¥C”O/(�n"(�f#B".0(�Ok&DSon9('S�8-f5(‡S"CE8-S<G_(�¨

2#4².D1jB�n9(�46(�7J83CwB�n9(�1w46S"7A@RC|8•S�7DODS�1•OR2#46.)f5(�46(�7J83S�8j2#B"7DC�!

$'&)(i¨wB"1 �A257)P'p�B/O/(-2FCrS"f513(�S9O/@{S9O)S�./83(�O{8jB{O)(�S�f"¨ª2L83&“p�f#B9Cj(”p�B"f#f52FCj25B97DC�B�G/B".D.�BJCE258j(�f5@

p•&DS"1jP9(�O£.�S�1j8j2Fp�f#(�C�! �•(6¨‚B9e)fFO f#2 �"(²8jBz(�,/.)f#B"258;8j&)2FC+2#7•8j&)(6G_e/83e)13(68jBzf5BAB-�TS�8“g0B�83&

Cj.�(‡p�2#(�C'B�G-p�f#B"e�O)CªCE2#4meDfL8•S�7)(�B"eDCjf5@ �/S�7DOÉ.0(�13&DS�.DCw83&)(“S�83B"4 G_B91j4¥S�8j2#B"7R2583Cj(�f5G|!

+ �	� 4 -

«Ze)1‚7JeD4²(�1j2Fp�S"f0p�B/O/({&)B9f#ODCi83&)(<S9O/n�S�7J83S"P"(ªB"Gr7)B�8wg�(�257DPk(�7DCEfFSon"(‡Ok8jBk8j&)(Z.DS�1j8j2Fp�e)fFS�1

.DS"13S"4²(�8j(�13C²B�GZ8j&)2FC (�,/.�(�1j2#46(�7J8�! 3N7¹(�,/.)f#B"1•S�83B"13@ 4²B/O/( �'¨‚(zB"g�CE(�1jn9(�O°CjB"f#2FOAK f#2 �"( �

f#2#cJe)2FOAK f52 �"( ��S"7DO£PJS"CEK f#2 �"(“g0(�&DSonA2#B"1<B�Gi83&)(6.)fFS"Cj46S•p�f#B"eDOT257 n"(�1j@ O/25Â0(�1j(�7J8<13(�P92546(�C

B�G[83&)({.�S�1•S�46(�83(�1•C- RS�7�O6¡�� �©&DS�8w2#46.)f#2#p�S�8j2#B"7 �925GrS�7A@ �98j&D2#C‚&DS"CdG_B"1d8j&)2FC‚.DS�1j8j2Fp�e)fFS�1

(�,/.0(�132546(�798w2#Cde)7Dp�f5(‡S�1‚S"7DO¥¨wB"e)fFO¥13(�cJe)2#1j(IG_e)1E83&)(�1‚257An9(�CE8j2#P9S�8325B97�!”MI(�7�p�({¨w({O/Bk7)B�8

G_e)1j8j&)(�1IO/2FCjp�eDCjCw83&)2FCª257É83&)2#Cª8j&)(‡CE2FC�!

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

qrS9C|8”@"(‡S�1
��g�B"8j&k8j&)(ªH-$ªÅIH{Q �_f#(�OkgJ@²‘;S�g)1325(�f#Cj(��¬S�7�OkH-$ªM{* /{H©p�B"f#f#S"g�B913S�8j2#B"7DC¬B"g/K

Cj(�13n"(�O•S�7J8j25K &J@/O/13B"P9(�7RS�8jB946CwG_B91'8j&)( �D1•CE8ª8j2#4²(9!iH‰p�B9f5fFS�g0B"1•S�8325n9({.DS".�(�1IO/2#C3p�e�CjCj257DP

8j&D(R7DS�8je)13(RB"Gª8j&)(‡CE(•&)25P9&)f#@•(�,)p�258j(�O C|8•S�83(�C“2#7 S C|831jB97)P£4¥S�P97)(�832#p �D(�fFO ¨'S"Cm.)e)g/K

f#2#Cj&)(�O�!Éˆ�2#PD!��E "!>= �+Cj&)B�¨IC+SÉ8|@A.)2Fp�S"f-8j1•S 
|(‡pŠ8jB91j@TB�G'8j&)(R1j(�f#S�8j2#n"(¥p�BAB"1•O/2#7DS�83(²G_B"1mS"7

S�83B"4z! $'&)(R13(�fFS�8325n9(Rp�BAB"1•O/2#7DS�83(R46B�n"(‡C“2#7°S�7°(�Â�(�pŠ8325n9(•.0B�83(�7J8j2FS�f �]S"7DO 4¥S"P"7)(�8j2Fp

�D(�f#O��I¨ª&)B9Cj(mp�B"7J8jB9e)13CIB"7£S .�S�1j8j2Fp�e)fFS�1I.Df#S"7)(mS�13(mCj&)B�¨ª7z8j1•S�7�CE.DS"1j(�7J8jf#@R2#7 8j&)( �DP�K

e)13("!T$'&D(R(�Â�(�p�8j2#n"( .0B�83(�7J8j2FS�fw.0B9C3CE(‡CE(‡C“STC3S"O)O)f5( .0B"2#7J8k¨ª&)2Fp•& 2FCmCj&)25G 8j(�O°e).A¨wS"13ODC

O/e)( 8jB£S�7®2#B"7D25x�257)P (�f5(‡pŠ831j2Fp �D(�f#O 2#7 8j&)(��£O/2#1j(‡pŠ8j2#B"7r!ÉH{7DS�f#@Ax�2#7)Pz8j&)(•(�7)(�1jP9@TS�7�O

f#BAp�S�8325B97TB�Gd8j&)2FC+CjS9O)O/f#(6.�B9257J8+S�f#f5B�¨w(�OTeDCZ8jB O/(�O)eDp�(²8j&D(6Cj2#x�(�C<B"Gi8j&)(¥S�8jB"4¥CZG_13B"4

8j&D(“C|831j(�7)P�83&•B"Gr8j&D(+25B97)25x�257DP ��(�fFO)C�!

U



ˆ�25P9e)13(É 9! =)¦m$¬13S�
|(�pŠ83B"13@ B�G'8j&D( 1j(�f#S�8j2#n"(¥p�BAB913O/2#7DS�8j(6257 S"7 (�Â�(�pŠ8325n9(¥.�B"8j(�79832#S"fdS�7�O

CE8j13B"7)P¥4¥S�P97)(�832#p �D(�fFO[!{$'&)(“8j&)2Fp �A7)(�C3CIB"G�83&)(“8313S�
|(�p�8jB"13@R13(�.D1j(‡CE(�798•C'8j&D(mp�@/p�f#B�831jB97

1•S"O/2#eDC�!T$'&)(•C3S"ODO/f5(•.�B9257J8
�iS�f#1j(‡S"O/@ .)1j(‡CE(�7J8k2#7®8j&)(É(�Â�(�p�8j2#n"(•.�B"8j(�7J832#S"f‚2FCmCj&)25G 8j(�O

e).A¨'S�1•O)CwgJ@ 8j&)(“S�,A2FS�f�p�B"46.0B"7)(�798ªB"G�S�7z2#B"7)2#x�2#7)P6(�f#(�p�8j132#p �D(�f#O�!

Œ



�

������&!��� �

� �

� ��� ��� � � ���

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

•‚B"7�CE2FO/(�1IS¥p�B"46.0B9Cj2L83(;Cj@/C|83(�4 �D¨ª258j&z2#7J8j(�137DS"frO/(�P91j(�(�C'B"G¬G_13(�(‡O/B"4 ��� •�­

3�4 57575

­

�

�;• �

CjeDp•&mS"C”SZ46B"f#(�p�eDf5( ��S{CE83S�1
��B"1”p�B9e)f#B"4mgm257J8j(�13S9pŠ83257)PZ.DS�1j8j2Fp�f#(�C ��46B�nA257)PZ257²SZp�@Af52#7DO/132LK

p�S"f5f#@¥CE@A4646(�831j2Fp ��S�13B"e)7�O�� �6S�,/2#C��i8j1•S�.).)2#7)Pk.�B"8j(�7J832#S"f�! 3 Gr83&)(;CE@/CE8j(�4 2FC'p�B94².Df5(�8j(�f#@

2FCEB9f#S�8j(�O ��8j&D(�7Rg0B�83&¥8j&D(I8jB"83S"f�(�7)(�13P"@k* ��� �dS"7DO68jB"83S"f�� �²S�7)P9e)f#S"1i46B"46(�7J83e)4 ™dš����9�

B�GZ8j&)( CE@/CE8j(�4 ¨ª25f#fIg0(£p�B"7�CE(�1jn9(�O[!©ˆ)B91 CEe�p•& S Cj@ACE8j(�4 258 2#C 7DS�83e)13S"f'8jB eDCj(z8j&)(

(�7�CE(�4mg)f#(+O/2#CE8j132#g)e/8j2#B"7zP925n9(�7RgA@

�

• �¬•����'•]– • �¬•

�

–ª—‡•����'•]™‚š9• �¬•

�

™dš3—o•�˜ ��=/!# ��

2#7
p�B946.)e/8j2#7)P©Son"(�13S"P"(‡C¥B�Gm4¥S9p�13B9C3p�B".D2#p B9gDCj(�13noS"g)f#(�C•B�n"(�1Éf#B"7)P°8j2#4²(‡C S�G 83(�1É8j&)(

Cj@ACE8j(�4 &�S"C•1j(‡S"p•&)(‡O 2#7J8j(�1j7DS"fZ(‡cJe)25f#2#g)1j2#e)4z!%3 Gm2#7DCE8j(‡S"O¹83&)( Cj@/C|83(�4‹2#C•.)fFS"p�(‡O©2#7

p�B97J83S"p�8ª¨ª2L83&zS²&)(‡S�8ªgDS�8j& �/83&)(+(�7�CE(�4mg)f#(+O/2#CE8j132#g)e/8j2#B"7zP925n9(�7RgA@

�

•���•�� ��!#"%$

��&

–R•��¬•('9˜ ��=/!>= �

2FCª8j&D(mS�.).D1jB9.)1j2FS�83(;B"7)(+83B eDCj(“2#7£p�B"46.)e)8j2#7)P B"g�CE(�1jn�S�gDf5(“Son9(�1•S�P"(‡C�! 3N7z8j&)2FC{p�S"Cj(“2L8

2FCw8j&)(+83B�8•S�f[(�7D(�13P"@ B"G”Cj@/C|83(�4 �ZgDS�83&•¨ª&D2#p•&É2#C{C|831j2FpŠ83f5@Ép�B"7�CE(�1jn9(�O[!6/IB�¨ p�B97DCE2FO/(�1'S

Cj@ACE8j(�4²K gDS�8j&É257J83(�1•S"pŠ8325B97•CjeDp•&•8j&DS�8ª8j&)(

 ��‚83B�83S"f[(�7)(�1jP9@¥B�G-CE@/CE8j(�4 �Zg�S�8j&É2FCªC|831j2FpŠ83f5@Rp�B"7DCj(�13n"(‡O �

)+*-,

= �‚83B�83S"f.� �¥S�7)P9e)fFS�1'46B"46(�7J8jeD4hB�G”CE@/CE8j(�4 �Zg�S�8j&É2FCªC|831j2FpŠ83f5@Ép�B"7�CE(�1jn9(�O[!

MI(�1j(k8j&D(²g�S�8j& S"p�83C<7)B"8;B97)f#@£S"C;S 8313S9O/258j2#B"7DS"f�&D(�S�8+gDS�8j& �[¨ª&D2#p•&•(�7/G_B913p�(�C;SR8j(�4²K

.0(�1•S�8jeD1j(;  �)g)e)8ZS�fFCEB¥S9CªS�7zS�7)P9e)f#S"1ª46B"46(�7J8jeD4hgDS�8j& �)¨ª&D2#p•&É(�7/G_B913p�(�CªS“ÆE1jB"83S�8j2#B"7

G_13(�cJe)(�7�p�@9Ç ¡I! 3N7¾CjeDp•&¾S p�S"Cj( �ª¨w(T¨ª2#f#f;S"1jP9e)(z8j&�S�8É8j&)(•S�.).)13B".D1j2FS�83( (�7DCj(�4kg)f5(

O/2FC|831j2#g)e/8325B97R83B¥eDCj(<2FCIS²P"(�7)(�1•S�f#2#x�S�8325B97 B�G”*dc0! ��=)! = �‚P"2#n"(�7ÉgA@

�

•��¬•��
��!#"/$

��&10

–R•��¬•

�

¡d™dšJ•���•324' ��=/! „ �

$'&)(/�²O/2#CE8j132#g)e/8j2#B"7zB"G�*dc0! ��=/!# ��wp�B"131j(‡CE.0B"7DODC‚.D&J@/Cj2#p�S�f#f5@ 8jB68j&D(;8j2#4²(kSon"(�1•S�P9(�O

O/@A7DS"4²2Fp�S"f�O/2FC|831j2#g)e/8325B97ÉB"G¬83&)(mCj@/C|83(�4¿¨ª&)(�7 2L8I2FCª2FCEB9f#S�8j(‡OR¨ª&)(�1j(‡S"Cw83&)(muwB"f58jx�46S"7

l



O/2FC|831j2#g)e/8325B97DC•B�G“*dc0! ��=)! = � S�7�O©*dc0! ��=/! „ �Rp�B91j13(�Cj.�B97DO .)&A@/CE2Fp�S"f5f#@ 8jB 83&)( 8j2#4²(

Son"(�13S"P"(‡OmO/@A7DS"4²2Fp�S"f�O/2FCE8j1325g)e)8j2#B"7 B"G083&)(ZCj@/C|83(�4 ¨ª&)(�7¥2L8w2#C‚.)fFS"p�(‡O6257•p�B"7J8•S"pŠ8‚¨ª2L83&

S“g�S�8j&r! �©&D(�7¥83&)(<Cj@/C|83(�4 2FCd2#7Rp�B97J83S"p�8‚¨ª258j&RSmgDS�83&R¨w(I4me�C|8'eDCj({*dc0! ��=)! = �-25G�8j&)(

8jB"83S"f0(�7)(�13P"@¥2FC‚8j&)(;B97)f5@ p�B"7DCj(�13n"(‡O cJeDS�7J832L8|@¥G_B91w8j&)(+Cj@ACE8j(�4 �ZgDS�83& �/S�7DOR*dc0! ��=/! „ �

25G¬83&)(;8jB"83S�f.� �¥S"7)P"eDf#S"1w46B94²(�7J8je)4 B�G�Cj@/C|83(�4 �ZgDS�8j&É2#CIS"f#CjB6p�B"7�CE(�1jn9(�O[!

��������� �


 �?- ���
	 -

����


��� � 	 - 
 �O-�� 2 ,�� �=, � -��

ˆ)B91dS“Cj@/C|83(�4Ê¨ª&)(�13(ª8j&D({7Ae)4mg0(�1‚B�G�O/(�P"13(�(�CiB�G�G_1j(�(�O/B94Ês�2FC‚f#S"1jP9( ��258‚2FCi.)&A@/Cj2#p�S�f#f5@

13(�S"CjB"7�S�g)f#(m83B (�,/.0(�pŠ8+83&DS�8“258m¨ª2#f5fdg�(RO)2 0 p�eDfL8+83Bz8j(�f#fiG_13B"4’S�7•B"gDCj(�13n�S�8325B97 B"Gw2583C

4¥S"p�1jBJCjp�B".)2Fp;.)13B".0(�1j8j2#(�C<S�f#B"7)( �0¨ª&D(�8j&D(�1;2L8;2FC{2FCEB9f#S�8j(‡O B"1<257•p�B9798•S"p�8Z¨ª258j& S gDS�8j&�!

$'&)2FCd2FC-8•S�7J83S"46B"e)7J8i83BkC3So@J2#7)P;83&DS�8'g�B"8j&RO)2#CE8j1325gDe/8j2#B"7DCdB�G�*dcAC�! ��=/!# ��dS�7DO ��=/! „ �iS�13(

(�cJe)2#n�S�f#(�7J8<G_B"1+eDCj(6257 p�B94².De/8j2#7)P Son"(�13S"P"(�CIB�G‚4¥S9p�13B9C3p�B".D2#pmnoS"1j2FS�gDf5(‡C�!²$'&Je�C;(�n"(�7

G_B"1'S�7•2#CjB"fFS�83(�O•CE@/CE8j(�4 ¨ª&D(�13(Z– • �¬•wS�7DO•™dšJ•���•‚S"1j( �),/(�O•S�8I–ª—;S�7DO•™dš3— �/B97)(Z4¥So@

eDCj(68j&)( O)2#CE8j1325gDe/8j2#B"7 B�G'*dc0!�� =/! „ �<(�n"(�7•83&)B"e)P9& 258kO/BA(‡C+7)B�8mS9O/&)(�1j(6(�,/.)f#2Fp�258jf#@£8jB

8j&D({13(�cJe)2#1j(�4²(�7J8i8j&DS�8‚83&)({B9gDCj(�13noS"g)f#(�Cd–R•��¬•‚S�7�O ™dšJ•���•-&DSon9(ª8j&)(�251wn�S�f#e)(�C‚g0B�8j&•g�(

(�,)S9pŠ8jf#@ p�B97DCE(�1jn9(�O[!<ÅIS�83&)(�1
�

&

S"7DO ¡¾S"1j(m8je)7)(‡OTCjB•S9CI83BR4¥S �9(“8j&D(²O/2FCE8j1325g)e)8j2#B"7DC

B�Gi– • �¬•{S�7DO ™‚š"•���•ªg0(mCj&DS�13.)f#@•.0(�S �"(�OzS�8Z–ª—kS"7DO ™dš3— ��CjB¥8j&DS�8{258Z2FCª8j&D(“46(�S�7 B"G

8j&D(m1•S�7DO/B94hn�S�132FS�g)f#(�CI–R•��¬•ZS�7�O ™dšJ•��¬•I¨ª&)2Fp•& &DSon"(+83&)(�2#1{n�S"f5e)(‡C �),/(‡O£S�8Z–I—kS�7�O

™dšj›�!

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

$'&)(;O/2FC|831j2#g)e/8325B97•B"G¬*dc0! ��=)!5 ��i2FC 
|eDCE8j22�D(�OÉCj257Dp�(Z258I2FCd83&)(;B"7)f#@ CE83S�8325B97DS�13@¥O/2FC|831j2#g)e/K

8j2#B"7T¨ª2L83&£(�7)(�1jP9@ÉS"7DO£S"7)P"e)fFS�1{4²B946(�7J8je)4¤CE8j132#p�8jf#@��),/(�O ¨ª&)2Fp•&£O/BA(�CZ7)B"8<S"C3Cje)46(

S�7A@J8j&D257)PÉ46B"13(¥S�g0B"e/8;8j&D( CE.0(�p�2 ��p�C;B�Gw8j&)( MZS�462#fL83B"7)2FS�7�!�3N7 8j&)2FC“Cj(�p�8j2#B"7•¨‚(6¨ª2#f5f


|eDCE8j25G_@£83&)(¥eDCj(²B"Gd83&)( O/2FC|831j2#g)e/8325B97 B"Gw*dc0! ��=)! „��Z257•8j&D( p�S"Cj(²¨ª&)(�13(²8j&)( Cj@J8j(�4 2#C

2#7£p�B"7J8•S"pŠ8Z¨ª2L83&TS¥gDS�8j&£C�! 8‡!'8j&)(²CE@/CE8j(�4ÁgDS�8j&TO/@A7DS"462#p�CICjS�8j2FC ��(�CIg0B�83&Tp�B97DO/258j2#B"7DC

 ��wS"7DOÉ= �wO/(�C3p�1325g0(�O•2#7R83&)(“CE(‡pŠ8325B97ÉS"g�B�n9("! � (+(�4².D&DS"Cj25x�(<8j&DS�8wG_B91IS6CE@/CE8j(�4h¨ª2L83&

n"(�1j@zG_(�¨ O/(�P"13(�(‡CZB"GdG_13(�(‡O/B"4 �]257®p�B"7J83S9pŠ8+¨ª2L83&•CjeDp•& SÉgDS�83& �<*dc0! ��=/! „ � �]7)B�8“*dc0!

��=)! = � �‚2FCw8j&)(��

*�� �

p�B"131j(‡pŠ8‚.0B9C3Cj25g)2#f#2L8|@9! 3 8'2FC'B"7Df5@¥G_B91'f#S"1jP9(<s 8j&DS�8ª(�258j&)(�1ª(�7DCj(�4kg)f5(

4¥So@ g0(+eDCE(‡O[!

«Ze)1-C|8•S�1j8j2#7)P{.0B"2#7J8�2FC”CE2#4625fFS�1¬8jB;p�B97An"(�7J8325B97DS�f"8j13(�S�8346(�7J83C �og)e/8-¨‚(‚¨ª25f#f)p�B97J8j2#7JeD(

g0(�@"B97DOm8jB+O/(�132#n"(w46S"7A@“B�83&)(�1-13(�Cje)f583C”7)B"8”e�CEeDS"f5f#@“nA2#(�¨w(�OmG_1jB94¼CEe�p•&²SZ.�(�13Cj.0(�pŠ8325n9("!

ˆ�251•CE8 �d2#4¥S�P9257)( S•fFS�13P"(zp�B"f#f#(�pŠ8325B97°B"G;s���!#"R2#O/(�7J8j2Fp�S�fIp�B".)2#(�C²B"G<B9e)1¥CE@/CE8j(�4 3 � 3 3 �

3 3�3 �

51575

�[¨ª&)2Fp•& S�13(²¨‚(‡S �Af5@z2#7J8j(�1•S"p�8j2#7)PR¨ª258j& (�S9p•&TB�83&)(�1‡!k«Z7)(²4¥So@ ��2LGwB"7)(k¨ª2#Cj&)(‡C��

2#46S"P"2#7)(IS�f#fD46(�4mg0(�1•CiB�G�83&)2#C‚(�7�CE(�4mg)f#('8jB²CE2#4me)f583S"7)(�B9eDCjf5@kBAp�p�e).A@m8j&)(<CjS"4²(ª13(�P925B97

B�G�.)&A@/CE2Fp�S"f)CE.�S"p�(ªCjB;f5B97)P“S"C”.DS"1E832#p�f5(‡C”257¥B97)(ªCE@/CE8j(�4¼B�G08j&D(ª(�7DCj(�4kg)f5(ª2#7J8j(�13S9pŠ8-n"(�1j@

¨w(�S �Af#@ ¨ª2L83& .DS�1j8j2Fp�f#(�C;2#7•S"7)B�83&)(�1
�rS"7DO£83&)(¥2#7983(�1•S"p�8j2#B"7 C|831j(�7)P�83& P9BJ(‡CZ8jBzx�(�1jB S"C

s �$!#"&%(' �rCjB•8j&DS�8;B97)(64¥So@ e)7DS�4kg)2#P"e)B9eDCEf#@ CE.0(�S � B�G‚8j&)(6(�7D(�13P"@ B�G'S�7A@ P"2#n"(�7

(�7�CE(�4mg)f#(+46(�4mg0(�1‡!{•‚f5(‡S�13f5@ �/8j&D(+8jB"83S�f¬(�7)(�1jP9@RS�7�OÉ8jB�8•S�f%� � S�7)P9e)fFS�1ª46B"46(�7J83e)4 B"G

8j&D2#CIp�B"f#f5(‡pŠ8325B97RB�G”2#7983(�1•S"p�8j2#7)P6(�7DCj(�4kg)f5(‡C'2#CªCE8j132FpŠ8jf#@Rp�B"7DCj(�13n"(‡O[!

$'&)2FCwCje).0(�1•CE@/CE8j(�4ÊB"G�257J83(�1•S"pŠ83257DPm(�7�CE(�4mg)f#(�C‚2#C‚B"7Df5@ Skp�f#(�n"(�1‚O/(�nA2#p�({83&DS�8‚G]S"p�2#f#2LK

83S�8j(‡Cd83&)(;S�7DS"f5@/Cj2#C�!-«Z7D(Z.DS"1E832#p�e)fFS�1d46(�4mg0(�1'B�G�83&)2FC'(�7DCj(�4kg)f5(Z4¥So@¥g�(Z83S �"(�7R8jB²g�(

B"eD1{CE@/CE8j(�4��0¨ª258j& 83&)(m13(�4¥S�2#7)2#7)P¥46(�4kg�(�13CZp�B"f#f#(�pŠ8325n9(�f#@RG_B91j462#7)P S Cj.�(‡p�2FS�f1�A257DOzB"G

t



(�7D(�13P"@²gDS�83&•S�7�O�� �kS"7)P"eDf#S"1i46B"46(�7J8jeD4 gDS�83&�!i?A257�p�(<P"(�7D(�1•S�fD.D&J@/Cj2#p�S�f � 8j&D(�134²B/O/@JK

7DS"4²2Fp1�'p�B"7DCj2FO/(�1•S�8325B97DCwf5(‡S"O•eDC'8jB¥g0(�f#2#(�n"(;83&DS�8IeDfL83254¥S�83(�f#@R258{p�S"7)7)B�8I4¥S�8E8j(�1ª¨ª&DS�8

8j&D(IgDS�83&¥(�,)S"p�8jf#@²p�B"7DCj2FC|8•C-B�G �AS�7A@m13(�Cje)f58‚O/(�1j2#n"(‡OmG_B91-8j&D2#C‚.DS�1j8j2Fp�eDf#S"1iCE(�8je). 4keDCE8dg�(

P"(�7)(�1•S�f#f#@R831je)(9!+$'&)(k7D(�,A8Z8|¨wB•Cj(�p�8j2#B"7DCZP"2#n"(“8j&)(6O/2FCjp�1j(�8j(6S�7DO£p�B"7J8j2#e)B9eDC{n9(�1•CE2#B"7�C

B�G¬8j&)(“C3S�46(+S�13P"eD4²(�7J8ªS"2546(‡O•S�8 
|e�C|832LG_@A2#7)P *dc0! ��=)! „��

��� � ���

� ���	�O,.-

�

-�� -/, �	�N2�


yZ25nA2FO/(+8j&D( � � •Š­

3 4 57515

­

�

� •ª.)&�S"Cj(“CE.DS9p�(“2#7J8jB O/2FC3p�13(�8j(kp�(�f#fFCI2#7DO/(�,/(‡O��

»

%

57515 


˜DB"G

n"B9f5eD4²(

�

�

» �

�

3 4 57515

�

�

�

� ˜

p�(�7J8j(�13(�O S�13B"eD7DO°(‡cJeDS�f#f5@ CE.�S"p�(‡O .)&DS"Cj( CE.�S"p�( .0B"2#7J83C �9*��Ÿ•Š­

3 4

*

51575

­

�

� *�•�!
$'&)(�7

(�n9(�13@®C|8•S�8j(zB"GZB"eD16Cje).0(�1•CE@/CE8j(�4Ž¨ª25f#fª257�O/eDp�( S•p�(�1E8•S�2#7 Cj(�cJe)(�7�p�(

0��94

˜

���

˜ �����

�

Ä�2

¨ª&)(�1j(

�

*
2FC‚8j&)(<7Ae)4mg0(�1'B"Gr(�7DCj(�4kg)f#({46(�4kg�(�13Cw¨ª&)BJCE(<C|8•S�8j(<g0(�f#B"7)PJCi83Bm83&)(Z13(�P925B97

(�7�p�f#B9Cj(�O•gJ@•p�(�f#f	�•!iˆ)B91ª(�,)S�46.)f#( �




˜


�
�


˜ �


�


2#7zp�(�f#f- 

�i˜




� 2#7zp�(�f#fr=

57575 57515

��=/! U��

S�7�O


�


˜




�d˜ �




257 p�(�f5fd 


�
�


˜ � 257 p�(�f5f�=

57515 57575

��=/!>Œ �

¨ª2#f5f/g0B�83&²2#7DO/e�p�(w8j&)(IC3S�46(ªCj(�cJe)(�7�p�(

0��94

»�


˜

���

»

�
˜ ����� 2 ��¨ª&D(�13(

0:�

*
2ª¨ª2#f5f)S"f5¨'So@/C

C3S�8j2FCEG_@¥8j&)(+f#2#7)(�S"1Ip�B"7�C|8313S"257J83CwB"G

�

*��

½��

�

�
4��

�
���

57515 �

Ä

»

s
��!#"

�94

– • �

4

•

�
���

– •��

�

•

�
57515 �

Ä3– •���Ä••

»

s���!#" �z–ª—

�94

™dšJ•��

4

•

�
���

™‚š9• �

�

•

�
51575��

ÄE™‚š9• �¬Ä••

»

s���!#" �z™dš3—

��=/! l �

¨ª&)(�1j(

– • �
*

•���–R•Š­

3�4

*

51575

­

�

�
*

•

S�7�O

™
š

• � * •���™
š

•�­

3
4

*

51575

­

�

�
* •

S�13(¥83&)(•(�7)(�13P"@ S�7�O ��•S�7)P9e)f#S"1m46B"46(�7983e)4 B�GZS C|8•S�83(Rg0(�f#B"7)P9257)PT8jB•p�(�f#f��•!•$'&)(

8jB"83S"fI.DS�1j8j2Fp�f#(z7Ae)4mg0(�1
�‚(�7)(�13P"@ �wS"7DO ��®S�7)P9e)fFS�1¥46B"46(�7J83e)4 B"GZ83&)(TCje).�(�13Cj@/C|83(�4

S�13(•S"f5fªC3p�S"f5(‡O S"C6s
�$!#"

�dCjBT83&DS�8²8j&D(É13(�Cj.0(�pŠ8325n9(ÉcJeDS"7J8j258|@•.0(�16(�7DCE(�4mg)f#(É4²(�4mg0(�1

13(�4¥S�2#7DC �D,A(‡O[! /IB�¨ g0B�83& Cje).�(�13CE83S�8j(‡CmB"GI*dc0!���=/! U��mS�7DO *dc0!���=/!>Œ �mp�B91j13(�Cj.�B97DO

8jB68|¨wB¥O/2FC|83257Dp�8{.)2#(�p�(�CªB"G”Cje).0(�1•C|8•S�8j(;.)&�S"Cj(“CE.DS9p�(;¨ª258j& n"B9f5eD4²(¥•

�

��•

�������

! 3N7ÉG]S"p�8 �

8j&D(�13(w¨ª2#f#f)g�(Is���!#"�� +/•

�94

�

���

�

57575��

Ä��>•-CjeDp•&6O/2#CE8j2#7Dp�8i.)25(‡p�(‡C-B�G�CEe).0(�1•CE83S�83(ª.)&DS9CE(ªCj.DS"p�(

n"B9f5eD4²(ÉS�f#f'257DO)eDp�2#7)P•8j&)(zC3S�46(ÉCj(�cJe)(�7Dp�(

0��94

˜

���

˜ ��� �

�

Ä�29!°qr(�8

�

$

0:�94957575��

Ä�2�'ªg�(

8j&D(+.)1jB9gDS�gD25f#2L8|@•B�G”B"gDCj(�13nA257DP²S¥Cj(�cJe)(�7Dp�(

0:�94

˜

���

˜�� ���

�

Ä�2 ��3 G”¨w(;8j&D(�7 S"C3CEeD4²(;83&DS�8

€



S�f#fiCE83S�83(�C<2#7 Cje).0(�1•C|8•S�83(k.)&�S"Cj(6Cj.DS9p�(6CjS�8j2FC|G_@A2#7)PR83&)( p�B97DCE8j1•S�2#798•C{B"G‚*dc0! ��=)! l��<S�13(

(�cJeDS"f5f#@ f#2 �9(�f#@ �/¨w(;B"g/8•S�2#7•eDCj2#7)P

�

���

������� �

8j&DS�8

�����

•

�

$

0��94951575 �

Ä�24' •����

s���!#"

�����

s���!#"

�

s ��!#"

�

•

� 4 ����� � 4 ��� 4 � 57575��

Ä

����� �

Ä

� �

Ä •

˜ ��=/! t �

G_B"1

0:�

* 2“C3S�8j2FCEG_@J2#7)P²8j&D(“p�B"7�C|8313S"257J83CwB"G¬*dc0! � =/! l �wS�7DO

���	�

•

�

$

0��94657575��

Ä�24' •���


½

˜

B�83&)(�13¨ª2FCE(9! /{B�8j(

Ä

�

*�


4

�

* p�S�7Dp�(�fFCds���!#"'2#7 *dc0! ��=)!>t �Š!-$'&)(Z.)1jB9gDS�gD25f#2L8|@

�

$

0��94957515 �

Ä�2�'

B"1w2583Cwf5B9P9S"1j258j&)4 2FCd4¥S�,A2#4625x�(�O G_B"1‚8j&DS�8ªCj(�cJe)(�7Dp�({G_B"1w¨ª&)2Fp•&R¨w(<p�S�7 �D7�O•q¬S�P"1•S�7DP"(

4meDfL8325.)f#2#(�1•C��d˜

&

˜�� C�! 8�!

s �$!#"

���	�

s �$!#"

�

•

�94����	� �94
�

57575 �

Ä

����� �

Ä••

�

�w•

�94
�

57515 �

Ä3•

��&

•

�94

– • �

4

•

�
51575��

ÄE– • �

4

•E•

�

�-•

�94

™‚š9• �

4

•

�
51575 �

Ä3™‚š9• �¬Ä••E•

2FCiS�7��

*��

�

*������ )�� *��3,

46S�,/254ke)4¼B97m83&)({p�B97DCE8j1•S�2#798-Cje)1EG]S9p�(9!”?A(�8E83257)P;83&)(Ip•&DS"7)P"(ªO/e)(

8jB¥S"7•2#7DO/(�.�(�7DO/(�7J8{n�S"1j2FS�8325B97R2#7É(‡S"p•&

�

*
(�cJeDS"f�8jB

½

¨‚(;4keDC|8ICjB"f#n"(

%

�
�����/�

*

�

�

�
&

–R•��
*

•

�

��™‚š9• �
*

•

»©½

�

»

%

57515 


Cj254ke)fL8•S�7)(�B"eDCjf#@“¨ª2L83&¥8j&D({p�B97DC|8313S"257J8•C”B�G[*dc0! ��=/! l ��!�H{gDCjB"13g)257DP %ª¨ª2L83&68j&)( �•S�f#f#B�¨IC

eDC�83B<2#4646(�O/2FS�83(�f#@mB"g)83S�2#7k8j&)('G_e)7�pŠ8j2#B"7�S�fAG_B"134‰G_B91”8j&)(ª4¥S�,/2#4625x�257)P+Cj(�cJe)(�7Dp�(

0��"!

*

2 �

�

!

*

»

��!#"r•

�

�

��&

–R•��
*

•

�

��™‚š"• �
*

•E• �

»

%

57515 


��=/! € �

¨ª&)(�1j(ª83&)(#�‚˜

&

˜��z46So@kg�({G_B"e)7�O¥257R.)1j2#7Dp�25.)f#(IG_13B"4 Cje)gDCE8j258je/83257)Pk*dc0! ��=/! € �-257J8jBm8j&)(

8j&D1j(�(;p�B"7DCE8j1•S�2#7J8w(‡cJeDS�8325B97DC'B�G”*dc0! ��=)! l��Š!

��� � � � $

2�


�

��





2




� �R-/, �	� 2�


/IB"8j2Fp�(w8j&�S�8”8j&)(ªCj(�cJe)(�7Dp�(

0

!�%

�
�����

2'2#C”7)B"8j&)2#7)P;g)e/8iS;O/2FCjp�1j(�8j2#x�(‡O“n"(�13Cj2#B"7“B"G0S<CE46BAB�83&

7)B91j4¥S�f#2#x�(�O®O)(�7DCj2L8|@®O/2FCE8j1325g)e)8j2#B"7

�

•���•“O/(‡Cjp�1j2#g)2#7)P 8j&D(•.)13B"g�S�g)2#f5258|@•B�G �D7DO)257)PT8j&)(

Cj@ACE8j(�4 �_B91 S�7°(�7DCj(�4mgDf5(z46(�4kg�(�1��k2#7 S 1j(�P"2#B"7

�

� S�13B"eD7DO 8j&D( .�B9257J8 �i! $'&Je�C��

O/2#nA2#O/2#7)P (�S"p•&°B�GI*dcAC�!�� =/! l �+gA@®s �$!#"¥S�7�O®83S �A257)P

�

��%

½

�_¨ª258j& s ��! " S�7�O 8j&)(

7Ae)4mg0(�1•B�Gmp�(�f#f#C




g0B�8j&¾P"B"2#7)P 83B�' �¥¨w(T4¥So@ 13(�2#7J8j(�1j.)13(�8ÉS�f#f{B�G+83&)( S"g�B�n9(TS"C

&DSonA2#7)Pm83B �D7DO•8j&D(“p�B"7�C|8313S"257)(‡O 4¥S�,/2#4me)4hB�G�8j&)('&(�

*��)�*�

�

*-) �

+

$

�

• �¬•(' �

�-,

�

�

�

•���•

���	�

•

�

• �¬•E•�˜ ��=/! ƒ �

Cje)g 
|(�p�8'8jB68j&D(“p�B"7�C|8313S"257J83C

�

• �¬• �

½

.

�

�

�

• �¬•

»

%

.

�

�¬– •���•

�

•��¬•

»

–ª—

.

�

�¬™dšJ•��¬•

�

• �¬•

»

™dš3— �

� =/!# �†��

ƒ



$'&)2FCi2FCi4¥S�,/2#462L,/(�OkG_B91i8j&�S�8‚O/2FCE8j1325g)e)8j2#B"7

�

C3S�832#CEG_@A257DP+*dc0! � =/!# �†��¬G_B"1d¨ª&D2#p•&¥¨w(Ip�S"7

�D7DOzq¬S�P"1•S�7DP"({4ke)f58j2#.)f52#(�1•C��‚˜

&

˜ � C�! 8�!”83&)(;G_e)7Dp�8j2#B"7DS"f

+

$

�

• �¬•('

�

�

,

�

�

�

•���•

� & ,

�

�“– •���•

�

•���•

�

�

,

�

�“™ š •���•

�

•���• � =/!# " ��

2FC{S�7 �

*��

�

* ���*� ) � *�� ,

4¥S�,/2#4¥S)!'H{CI2#7 83&)(mO/2FCjp�1j(�8j(“p�S"Cj(“CE(�8E8j2#7)P¥83&)(mp•&DS"7)P"(“O)e)(+8jB

S�7•S�13g)258j1•S�13@Én�S"1j2FS�8325B97��

�

•��¬•<2#7

�

• �¬•<(�cJeDS"f�8jB

½

˜[¨w(6B"g/8•S�2#7£8j&�S�8+8j&D(kG_eD7DpŠ8325B97DS�f

G_B"134 G_B91'8j&)(+4¥S�,/2#4625x�257)P¥O/2FCE8j1325g)e)8j2#B"7

�

»

� !

2FC

�

!

•���•

»

��!#"r•

�

�

��&

–R•��¬•

�

�[™ š •��¬•j• � � =/!# ‡= �

��	�� ��� �  �
�/
 � ������� �  ���
� � �
�  
�� � �  � �
���

�©&)2#f5(64¥S�,/2#4625x�257)P•8j&D(mG_e)7�pŠ8j2#B"7�S�f-B�G‚*dc0! ��=)!5 9 ��{¨‚(6S�13(“G_13(�(²83B•2#46.�BJCE(k8j&)(67)B91EK

4¥S�f#25x‡S�8325B97Tp�B97DC|8313S"257J8{2#7T*‚c�! � =/!# �† �IgA@É4¥S"7Je�S�f#f5@ p�B97DCE8j1•S�2#7)257DP¥8j&)(6Cj(�S�1•p•&£Cj.DS"p�(

1•S�8j&D(�1¬8j&DS"7m83&)1jB9e)P"&k257J831jB/O/eDp�257DP{83&)('e)7DO/(�8j(�1346257D(�O²qrS�P913S"7)P"(‚4me)f58j2#.)f#25(�1 �d!”$'&)(�7

8j&D(In"(�1j@6CjS"46(

�

»

� !

B"G[8j&)({.)1j(�nA25B9eDCiCj(�pŠ8325B97¥2#C‚S�fFCEB“8j&)(I4¥S�,A2#4625x�257DPmO/2FC|831j2#g)e/8325B97

8j&�S�8I4¥S�,/2#4²2#x�(‡Cw8j&)(<G_e)7�pŠ8j2#B"7�S�f

�

$

�

'-�

+

$

�

'

� &

– $

�

'

�

��™
š

$

�

' � =/!# �„��

Cje)g 
|(�p�8m83B£n�S�132#S�8j2#B"7DC/�

�

2#7

�

83&DS�8��"(�(�.

�

7DB"1346S"f52#x�(‡O[!£$'&DS�8k2FC���8j&D(•n�S�132FS�8j2#B"7�C

�

�

•��¬•w4keDCE8ªC3S�832#CEG_@

,

�

�/�

�

•���•

»¾½

� � =/!# �U �

$¬B²4¥S �"(;(�,/.)f#2#p�2L8'83&)(;G_e)7Dp�8j2#B"7DS"frO/(�.0(�7�O/(�7Dp�(+B�G”*dc0! ��=)!5 ‡„ �‚B"7

�

¨‚(+&�Son"(;O/(
�D7D(�O

– $

�

' ���]–	� �

,

�

�“–R•��¬•

�

• �¬•

S�7�O

™dš $

�

'-�
�]™‚š�� �

,

�

�“™dšJ•���•

�

•���• �

/IB�¨‰(�n�S�f#eDS�83(k*dc0! � =/!# " ��{S�8<8j&)(²4¥S�,/2#4²2#x�2#7)P

�

»

� !

��y{(7�D7)2#7)P

�

$

� !

'iS9C

�

!

S�7�O

+

$

� !

'¬S"C

+

!

¨‚(;&DSon9(

�

!

��


œ ���

»

+

!

���

›�œ ���|›��

� &

–
—

�

�[™
š3—

� =/!# ‡Œ �

g0(�p�S"eDCj(��]–��

»

–ª—ÉS�7DO���™dš��

»

™‚šj—ÉS�13(68j&)(zp�B97DCE8j1•S�2#798•C+B�GI*‚c�!���=)!5 ‡† �<83&DS�8

� !

4me�C|8IC3S�8j2FCEG_@"!

/IB�¨Ê257�C|83(�S"O•B"GwCj.�(‡p�25G_@J2#7)Pz83&)( n�S�f#e)(�C;B"G‚83&)(Rp�B"7DCE8j1•S�2#7J83C;–ª—RS"7DO ™‚š3—¥257®*dc0!

��=)!5 ‡† � �/B"7)(;4¥So@RS�f58j(�1j7�S�8j2#n"(�f5@ Cj.0(�p�25G_@ 83&)(+qrS"P"1•S�7)P9(Z4ke)fL8325.Df52#(�1•C

&

S�7DO � S�7�O•S9C �

¨ª&DS�8É–
—

S�7DO¾™
š3—

83&)(�Cj(T¨wB"e)fFO�p�B"131j(‡CE.0B"7DO 83BD! ¢TS�8j&D(�4¥S�832#p�S�f#f5@ �I2L8z2FCR(�7)B"e)P9&

8jB•CE.0(�p�2LG_@®(�2L83&)(�1².DS"251²2LG{8j&)(zp�B91j13(�Cj.�B97DO/(�7Dp�(£•

&

˜���•¥ž%•�–
—

˜j™
š3—

•“2FCmB97)( 83BTB97)("!

�]§{7J8j13e)(•S�8²S£.D&DS"Cj(¥8j1•S�7�CE258j2#B"7�! �‰$'&)(�7 �-25G

+

S�7DO

�

S�13( g�B"8j&°S"f5¨'So@/C+(�n�S"f5eDS�8j(‡O

S�8{8j&)(k46S�,/25462#x�2#7)P

� !

83&)(�@Ég�(‡p�B94²(k46(�13(+G_e)7Dp�8j2#B"7DCZB�G-(�258j&D(�1<.DS�2#1IB�Gi.�S�1•S�46(�83(�1•C

 �†



•

&

˜���•ªB"16•]–I—"˜j™‚š3—‡•Š!

+

!

2#CZ7DS�8je)1•S�f#f5@zp�B97DCj2#O/(�1j(‡OÉ8jB•g�(6S¥G_e)7�pŠ8j2#B"7TB�Gd–ª—6S�7DOT™dš3— �

¨ª&)(�1j(‡S"C

�

!

2FC67DS�8je)1•S�f#f5@®p�B"7DCj2#O)(�13(�O S9C²STG_e)7Dp�8j2#B"7 B�G

&

S�7�O �”!°$'&)2FC¥p•&)B"2Fp�(•2#C

46B�8325n�S�83(�O•gA@ 8j&D(;G]S"pŠ8'83&DS�8

�����

���

›

� 	

�N›�


�

�

›

»

&

�����

���

›

� 	

�N› 


�

���|›

»

�

� =/!# �l��

S�7�O

���
�

���

� �




�




»

�

–ª—

���
�

���

� �




�

�

»

�

™ š3— �

� =/!# ot �

$¬B¥.)1jB�n9(+*dc0! ��=/!# �l��w1j(�46(�4mg0(�1{8j&DS�8

+

!

S"p�cJe)2#13(�C'2583C<O/(�.0(�7DO)(�7Dp�(“B"7£– — S�7DO ™ šj—

8j&D1jB9e)P"&z2583C'G_e)7�pŠ8j2#B"7�S�f¬S"1jP9e)46(�7J8

� !

¨ª&)2Fp•& O/(�.0(�7DODCIB"7z83&)(mp�B"7DCE8j1•S�2#7J8'n�S"f5e)(‡CI– —

S�7�OÉ™‚š3—"!dqr(�8IeDCZp�B"7�CE2FO/(�1IS6Cj4¥S�f#frp•&DS�7DP"(��²–ª—“2#7•83&)(mp�B"7DCE8j1•S�2#7J8ª–I— �"(�(�.)2#7)P68j&)(

p�B97DCE8j1•S�2#798+™dš3— �),/(�O�!6$'&D2#C;2#7DO/eDp�(�C

� !

8jBze)7�O/(�13P"BzSÉnoS"1j2FS�8325B97��

� !

!¥$'&)2FC �

� !

2#C

7)B"8j&)2#7)P+g)e/8wS��

)������ �

�

� )��

n�S�132FS�8j2#B"7 �

�

��CjS�8j2FC|G_@A2#7)P+*dc0! ��=)!5 �U�� ��B"G

�

S�13B"e)7�O

� !

83&DS�8

p�S"eDCj(�C'p•&DS�7DP"(�CwB"G

�

+

2#7

+

$

�

'

�k– 2#7 – $

�

'

�k™‚š

»©½

2#7 ™dš $

�

' �

$'&)(+p�B91j13(�Cj.0B"7DO/2#7)P²n�S�132#S�8j2#B"7��

�

B�G�8j&)(<G_e)7�pŠ8j2#B"7�S�f

�

$

�

'�S�13B"e)7DO

�

$

� !

'r2#C

�

� »

�

+

� &

�²–

»¾½

� =/!# �€��

uwe/8{S�7A@¥n�S�132FS�8j2#B"7 �

�

S�13B"eD7DO

�

»

� !

4meDCE8 �"(�(�.

�

CE83S�8j2#B"7DS"1j@9!

�

�

+

!

���

›�œ ���N›��

�

–ª—

�

���

»

&

�

3 8�4625P9&J8¬S�.).0(�S"1�8j&DS�8r¨w(-&DSon"(�G_B"13P"B"8E83(�7Z8j&)(-83(�134¥Ci•�� ��•|™
š

S�7DO¥•��

&

•|–¹2#7+*dc0! � =/!# �€ �

¨ª&)2Fp•&z¨‚B9e)f#O•&DSon9(<g0(�(�7z.)1jB/O/e�p�(�OÉgA@ 8•S �A2#7)P²8j&)(mO)2LÂ�(�13(�7J8j2FS�f[B"G�(‡S"p•&•8j(�1j4 257 *dc0!

��=)!5 oŒ ��! $'&)2#C“2#C+7DB�8mCjB��r&DB�¨‚(�n"(�1
�[g0(�p�S"eDCj(¥(�n"(�7T83&)B"eDP"& 2L8k2#C<831je)(683&DS�8²SÉp•&�S�7)P9(

•��²–
—

˜��²™
šj—

»�½

•'¨ª25f#frp�S�eDCj(;g�B"8j&

&

S�7�O �T8jB p•&DS"7)P"( �

�

$

�

'r2FCIp�fFS�2#46(�O•8jB¥g0(mCE83S�K

8j2#B"7�S�13@z8jB n�S�132#S�8j2#B"7DC%�

�

G_B91+8j&)(����

� ,

&)(�fFO•n�S�f#e)(�C;B"G

&

S�7�O � p�B"131j(‡CE.0B"7�O/257DP 8jB

�

»

� !

!ZHI7T2#O/(�7J8j2Fp�S�f”S�13P"eD4²(�7J8{.)13B�n"(�Cª8j&)(²CE(‡p�B"7�O .DS�1j8j2FS�f¬B�Gi*dc0! ��=)!5 ‡l �Š!;•‚f5(‡S�13f5@

8j&D(�7 �

�

!

2#7 *dc0! � =/!# ‡Œ �<2FC+83&)(•CjB�KNp�S"f5f#(�O qr(�P"(�7DO/13(68j1•S�7DCEG_B"134 B"G

+

!

CjBz8j&DS�8k*dc0!

��=)!5 �t �dG_B"f#f#B�¨ICdG_13B"4¿8j&)(+¨w(�f#f �A7)B�¨ª7•qr(�P9(�7DO/13(<8j1•S�7DCEG_B"134 .)13B".0(�1j8|@"!

��	��  � ��� � � ����� �

�•(“.�B9257J83(�OzB"e)8<S�g0B�n"(<83&DS�8<13S�8j&)(�1ª8j&DS"7£CE.0(�p�2LG_@•8j&D(kp�B97DCE8j1•S�2#798•Cª– •���•

»

–
—

S�7�O

™dš9•���•

»

™‚šE›w258i¨‚B9e)f#O²g0(ª.�(�1EG_(‡pŠ83f5@kf5(�P"258j2#46S�8j('83B“CE.0(�p�2LG_@m8j&)({q¬S�P913S"7)P"(‚4me)f58j2#.)f#25(�13C

•

&

˜���•{2#7DCE8j(‡S"O[!6$'&)(¥p�B91j13(�Cj.�B97DO/2#7)PRn�S"f5e)(‡C;B�Gi83&)( p�B97DCE8j1•S�2#798•CZp�B"e)fFO g�(613(�8j132#(�n"(‡O

gA@m4¥S�,/2#4625x�257)P<83&)(ªG_e)7Dp�8j2#B"7DS"f

�

$

�

'D2#7¥*dc0! ��=/!# �„���B�n"(�1”S"f5fD7)B"134¥S�f#25x�(�O

�

S�8

�

»

� !

�

 " 



S�7�O£83&)(�7®p�B946.)e/8j2#7)P – $

� !

'‚S"7DO ™‚š $

� !

'dS9C+–ª— S�7DO•™dšj› �ruwe/8;8j&D2#C+2FC;7)B"8j&)2#7)Pzg)e/8

8j&D(;G]S�4625f#2FS�1'G_13(�(;(�7)(�1jP9@��

� * �

�

��� )����

�

*

Cj257�p�(

�

!

��


œ ���

»

��&

•]– —

�

¡d™ š ›

�

 

+

!

���

› œ � �|› �

•

�

��&

�

!

���

œ � �

� � =/!# �ƒ��

¨ª&)(�1j(

&

»

%�+o °2#C �),/(�O[! $'&D(•7DS�8je)1•S�fwn�S�132#S"g)f#(�CkB�GI83&)(RG_13(�(É(�7D(�13P"@ �

!

���

œ � �

˜-S�13(

83S �"(�7ÉS9C' ÉS"7DO ¡©Cj257Dp�(;2L8I4¥So@ g0(+(�S9CE2#f5@Rn"(�1322�D(�O 8j&DS�8

�

�

 

�

�

�

!

���

œ � �

»

�

+

!

S�7�O

�

�

¡

�

�

�

!

���

œ � �

»

�

™ š3—

����� ��� �

�=,

�

�

�

� 2�

	





 �

�

�N2 


/IB�¨ª&D(�13(+257 83&)(mS"g�B�n9(“O/2#O£¨‚(“e�CE(+83&)(m(�,/.)f52Fp�258{(�,A.0B"7D(�7J8j2FS�frG_B"134hG_B91

� !

G_B"eD7DO 2#7

*dc0! ��=)!5 o= ��! �•(+¨ª2#f5f�7DB�¨
O/B¥CjB²gA@ ��13CE8ª1j(�(�,/.)13(�C3CE2#7)P²*dc0! ��=/!# ‡= �wS"C

�

!

• �¬•

»

��!#"r•

��&

– •���•

�

��™‚š9• �¬•E•

�

�

?A2#7Dp�(

� !

•��¬•w2FC'7)(‡p�(�C3C3S�1325f#@¥7)B"134¥S�f#25x�(�O �

�

•

&

˜���•��

,

�

� ��!#"�•

��&

– • �¬•

�

�[™dš9•��¬•j•

2FC{83&)(²7)B"134¥S�f#25x‡S�8j2#B"7r!;?AeDgDC|832L83e/8j2#7)PÉ8j&D2#C<(�,/.)f#2Fp�258<G_eD7DpŠ8325B97DS�f�G_B"134ÁG_B"1

� !

2#7J8jB•8j&)(

O/(7�D7)258j2#B"7

+

$

�

'-�

�

.

�

�

�

•���•

���	� �

•���•w¨‚(;&DSon9(

+

!

� �

›�œ ���N› �

�

+

$

�

!

'

»

�
,

�

�

�

!

•��¬•

0-��&

– • �¬•

�

��™‚š9• �¬•

� �����

�

2

»

�����

�

�
&

–I—

�

��™‚šE›

CjBk83&DS�8ª*dc0! � =/!# ‡Œ �‚Cj2#4².Df522�D(�CªS9C

�

!

��


œ ���

�

+

!

� &

–ª—

�

�[™dšj›

»

���	�

�

•

&

˜ �[• � � =/!>=�†��

$'&)2FC”2#O)(�7J8j22��p�S�8j2#B"7kB�G

�

!

¨ª258j&

�����

�

2#464²(‡O/2FS�8j(�f5@mf5(‡S"O)C¬8jB+S"7²S"fL83(�137DS�83(wS"7DOmO/2#13(�pŠ8

.)13BAB�G)B�G�*dc0! � =/!# ot �[2#7“8j&D(we�CEeDS"fA46S"7)7)(�1¬gA@“O/25Â0(�1j(�7J8j2FS�8j2#7)PZ8j&)('2#7J8j(�P913S"f9(�,/.)1j(‡CjCj2#B"7

G_B"1

�

•

&

˜���•;e)7DO)(�1“83&)( 2#7J8j(�P913S"fdCj25P97�! ˆ¬2#7DS"f5f#@T.)e)8E8j2#7)P *dc0!�� =/!>=�†��<8jB9P"(�83&)(�1m¨ª2L83&

B"eD1IO/(
�D7D2L8325B97RG_B91 �

!

���

œ � �

2#7z*dc0! ��=)!5 ‡ƒ �wCE&DB�¨ICd83&DS�8

�

!

���

œ � �

»

�

 

���	�

�

•

&

˜ �[•�˜

8j&D(�13(�gA@Rp�B97��D1346257)Pk8j&D(+(�cJe)2#noS"f5(�7Dp�(;B"G�B9e)1IO/(
��7)2L8325B97DC'¨ª258j&É8j&)(+e�CEeDS"f[B"7)(‡C�!

 ‡=



��	�� � �  ��� � �

�•(ª&DSon"( 
|eDCE8dp�B"7��D1j46(‡O“83&DS�8-¨ª&DS�8i¨‚('&DSon9(‚g0(�(�76p�S�f#f52#7)P

+

!

S"f5f)S"f5B97)PZ2#7²8j&)(ªS"g�B�n9(

Cj(�pŠ8325B97DC �¬2FC+83&)(¥G]S�462#f52FS�1m8j&)(�1j46B/O/@A7DS"4²2Fp¥(�79831jB9.A@"! /I(�n9(�1j8j&)(�f5(‡CjC �¬8j&)(¥G_eD7DpŠ8325B97DS�f

+

$

�

'r2FCªO/(7�D7)(�O•G_B91IS�7A@RS�13g)258j1•S�13@¥O/2#CE8j132#g)e/8j2#B"7

�

•���•Š!

����� ��� ���

� 
 
 2�


�




�

,.2 � 6

3N7•S"7 (�7J832513(�f#@ O/25Â0(�1j(�798ªp�B97J8j(�,A8
�/?/&DS�7)7DB"7 2#7J8j13BAO)eDp�(‡O¥8j&D2#C'cJeDS�7J832L8|@¥S"C'Sm4²(‡S"Cje)13(

B�G;83&)(Te)7�p�(�1j83S"257J8|@ B"1 1•S�7DO)B"467)(�C3C¥2#7�S�7A@ .)1jB9gDS�gD25f58|@ O/2FCE8j1325g)e)8j2#B"7�! $'&AeDC �'8j&)(

uwB"f58jx�46S"7)7®O/2FC|831j2#g)e/8325B97

� !

•��¬•+2#Cm257J8j(�1j.D1j(�8j(�O•S"C“g�(�257)P£8j&DS�8“e)7)2Fc9eD(RO/2FC|831j2#g)e/8325B97

¨ª&)2Fp•&“2FC�83&)(”ÆE46B9CE8¬1•S�7DO)B"4kÇi¨ª&)25f#('CjS�8j2FC|G_@A2#7)Pª8j&D(wp�B"7DCE8j1•S�2#7J83C[83&DS�8�8j&D(d46(�S"7mn�S�f#e)(�C

�_B�n9(�1”83&)({O/2FC|831j2#g)e/8325B97 �-B"G�8j&)(I1•S�7�O/B"4 noS"1j2FS�gDf5(‡C-– •���•iS�7�O¥™dš"• �¬•dS�13(I–ª—{S�7�O¥™dš3—"!

3 8“2#C;2#f#f5e)462#7DS�83257DPz8jBz1j(�nA2#Cj2L8;83&)( O/(�132#noS�8j2#B"7•B�Gª?A(�p�8j2#B"7 ��=/!>= �Z2#7•8j&)2FC+f#25P9&98‡!�3N7

(�Â�(�p�8²¨ª&�S�86¨‚(ÉCE&)B�¨w(�O B�n"(�1m8j&)(�1j(•¨wS9C“83&DS�8²G_B"16S P"2#n"(�7 O/2#CE8j132#g)e/8j2#B"7

�

• �¬• �d8j&)(

cJeDS�7J832L8|@

�

.

�

�

�

•��¬•

���	� �

• �¬•;46(‡S"Cje)1j(‡O£83&)(kÆE7Ae)4mg0(�1+B"G'O/2FCE8j2FpŠ8m(�7DCE(�4mg)f#(�C|Çk83&DS�8

p�B9e)fFORg0(+.)2Fp �"(�ORG_13B"4 83&)2#C{O/2#CE8j132#g)e/8j2#B"7r! 3N7•G]S9pŠ8ª¨w(+¨ª25f#f�S�13P"e)(;g0(�f#B�¨�83&DS�8

f5B9P ���Š7Ae)4mg0(�1'B"G�O/2FC|83257�pŠ8{(�7DCE(�4mg)f#(�C	�7��
�s

(�7DC
�

�
,

�

�

�

•���•

���	� �

•��¬•��<˜

G_B"1‚f#S"1jP9(Is

(�7DC

�A$rBmCj(�(I8j&)2FC��J¨w(I1j(�n"(�1E8igDS9p �m83BmO/2FCjp�1j(�8j2#x�2#7)P+83&)({.)&�S"Cj({CE.�S"p�(ªB"G[8j&)(

Cj@ACE8j(�4�257J8jBÉCE4¥S"f5f�p�(�f#fFC{B"G‚CE2#x�(

�

�d! /{B�¨ÈG_B"1;S fFS�13P"(“(�7DCE(�4mg)f#(“B"G‚s

(�7DC

46(�4kg�(�13C

O/1•So¨ª7ÉG_1jB94 S O/2FCE8j1325g)e)8j2#B"7

�

•��¬• �)83&)(m7Ae)4kg�(�1IB�G-46(�4kg�(�13C

�

*-g�(�f5B97)P"2#7)P683BRp�(�f5f¬2 �

¨ª2#f5frS".).)13Bo,/254¥S�83(�f#@¥CjS�8j2FC|G_@

�

* ��s

(�7�C

$

�

�

�

•��9*�•(' � � =/!>=/ ��

HI7DB�8j&D(�1+CE(‡cJe)(�7Dp�(

0:�

*
2J˜�C3S�832#CEG_@A257DPRB"7Df5@��

*

�

*

»

s

(�7DC

˜[gDe/8+n"(�13@ O/25Â0(�1j(�798<G_13B"4

*dc0! ��=/!>=/ �� p�B"e)fFO�S�fFCjB 257
.)13257Dp�25.Df5( 1j(‡CEe)f58RG_13B"4ŸS"7�(�7DCj(�4kg)f#( O/1•So¨ª7©G_13B"4‹8j&)(

O/2FC|831j2#g)e/8325B97

�

• �¬•�˜dg)e/8zp�f#(�S"1jf#@ CjeDp•&�S Cj(�cJe)(�7Dp�( ¨wB"e)fFO¹B/p�p�e)1 B"7Df5@ n"(�1j@ 13S"1j(�f5@9!

$'&)2FCw4²(‡S�7DC‚83&DS�8'gA@ p�B"7�CE2FO/(�132#7)PmB97)f5@683&)B9Cj(<(�7DCj(�4kg)f5(‡Cd2#7DO/e�p�2#7)P²S²Cj(�cJe)(�7�p�(;p�f#B9Cj(

8jBZ8j&�S�8”B�G�*‚c�! ��=)! =) �� ��¨‚(‚¨ª25f#f/&DSon"(wS"p�p�B"eD7983(�O;G_B91�8j&)('4¥S 
|B91j258|@ZB"G0O/2FCE8j2#7DpŠ8”.�BJCjCj2#g)f5(

(�7�CE(�4mg)f#(�C�!‚$'&)(+f#B"P¥B"G¬83&)(“7Ae)4kg�(�1IB�GiO/2FC|83257�pŠ8{(�7DCE(�4mg)f#(�C'&D2#CE8jB9P"1•S�46257DP².D1j(‡p�2FCE(�f5@

8jB²83&)2#CIg)257D7)257DP CE(‡c9eD(�7Dp�(

0:�

*
2+2#7É.D&DS"Cj(+CE.DS9p�(;2FC

�������

s

(�7DC

�94

�

51575 �

Ä �

�

»

s

(�7DC

�����

s

(�7DC

�

�

*

s

(�7�C

�

�

�

• � * •

���	�

$ s

(�7�C

�

�

�

• � * • '

»

s

(�7DC

�����

s

(�7DC

�

s

(�7DC

�

*

�

�

�

• � * • $

���	�

s

(�7DC

�
����� �

• � * •

�
�����

�

� '

� s

(�7DC��	�

�

�

*

�

�

�

• � * •

���	� �

•�� * •��

�
�����

�

���

»

s

(�7DC
�

�

�-,

�

�

�

•���•

����� �

•���•	�

�
�����

�

�
�

˜

S"Cªp�f#S"2546(‡O[!-$'&)(“S"O)O)2L8325n9(Z83(�134

�����

�

�•2#CI257DO)(�.0(�7DO/(�7J8IB�G�8j&)(“O/2FCE8j1325g)e)8j2#B"7

�

• �¬•Š!

 �„



����� � � �

, � 
 4

�


 �?- ���
	 -

$'&)(;8|¨wB¥(�7DCj(�4kg)f#(�CªB"G”*‚cJC�! ��=/!# ��'S"7DO ��=)! „��'O/(
��7)(�OÉG_B91{S¥CE@/CE8j(�4 B"G”s — .DS�1j8j2Fp�f#(�C

¨w(�13('O)2#CE8j1325gDe/8j2#B"7DCdO/(
�D7D(�O²B"7¥S��"s — O/2546(�7DCE2#B"7�S�f).)&�S"Cj('Cj.DS9p�("!13N76B"1•O/(�1”83B;(�7DS"g)f5(

eDC{8jB g0(m46BJC|8<P"(�7D(�1•S�f�2#7£¨ª&DS�8{G_B"f#f#B�¨IC��0¨‚(m¨ª25f#f ��13CE8Z2#7J8j13BAO)eDp�(mS¥8j&)2#13O£(�7DCj(�4kg)f5(

¨ª&)2Fp•&©2#CÉO/(7�D7)(�O�B"7¹8j&D(Te)7)2#B"7¾B�G“S�f#f<CjeDp•&��9s“—TO/2#46(�7DCj2#B"7DS"f{.)&DS9CE( CE.DS9p�(‡C¥G_B"1

s“—

»�½

˜�%"˜ � ˜

51575

!

� (ªS9CjCje)46(‚¨ª258j&DB"e/8-4me�p•&²O/2FC3p�eDC3CE2#B"7m8j&)('¨w(�f#f>�J7DB�¨ª7m13(�Cje)fL8�8j&�S�8”8j&)('.)13B"g�S�g)2#fLK

258|@•O/(�7DCE258|@É257£CjeDp•& S�7z(�7�CE(�4mg)f#(+B�G-g0(�2#7)P 2#7zSRszK .�S�1j8j2Fp�f#(;CE83S�8j(��*�

»

•�­

3�4651575

­

�

�<•

2FC'P"2#n"(�7ÉgA@

�

• ���;• �

%

�

�

�

s �

��!#"

�

�

%

 �—

0

–R•����;•

�

¡¬—�™‚š9• ���;•

���

—�s 2 �

$'&)(+G_eDf5f�sŽO/(�.0(�7DO)(�7Dp�(“&DS"CIg�(�(�7£p�S"1j(�G_e)f#f5@•257Dp�f5e�O/(�O 2#7z8j&D(“1�! &�! C�!ª‘<2#g)gDCI.0B"2#7J8j(‡O

B"e)8i8j&)(Z7)(�p�(�C3CE258|@“G_B91i83&)(Zs � �AS�7DO²83&)(m•

�

�

•

�

(�7DS�gDf5(‡CieDCi8jBkp�B"46.DS"1j(ªn9B"f#e)46(�C

�

�
�

S�7�O

�

�
�

!

g�(�f5B97)P"2#7)PZ8jB;O/2LÂ�(�13(�7J8iO/2#46(�7DCj25B97DS�fA.)&�S"Cj('Cj.DS9p�(�C ��gA@+(�7DCje)13257DP{83&DS�8”8j&D(�@

S�13(wg�B"8j&²4²(‡S"Cje)13(�O“2#7²8j&)(�251-7�S�8jeD13S"f5f#@“S�.).D1jB9.)1j2FS�83(‚O/2#46(�7DCj2#B"7)f#(�C3C�e)7)2583C�!6/{B�83(‚83&DS�8

S"C'Sk4¥S�8E83(�1ªB"Gr7)B�8•S�8325B97 �/¨‚(<¨ª2#f5f�CjB"46(�832546(‡C'.)e/8ISkCje)gDC3p�132#./8

½

B97ÉSk.DS�1•S�46(�8j(�1‚8jB

2#7DO/2Fp�S�83(m2583C �

)������ �

�

� ) �

n�S"f5e)( �[CEBRS9Cª83BR13(�Cj(�13n"(<8j&)(²e)7DCje)gDC3p�132#./8j(‡O CE@A4mg0B"frG_B"1Z8j&)(

P"(�7)(�132Fp{1•S�7DO)B"4¿n�S�132FS�g)f#( ��S�7zB"g�CE(�1jn�S�gDf5(;O/(
��7)(�OÉB"7É.)&DS9CE(+Cj.DS"p�(��‚2583Cj(�f5G|!

/IB�¨ p�B"7�CE2FO/(�16��7DO/2#7)P;8j&)(ª7DB"1346S"f52#x�S�8j2#B"7kB�G08j&)(ª.)13B"g�S�g)2#f5258|@“O/(�7DCE258|@

�

• �
�

�
!

•�gA@

.0(�1jG_B"134²2#7)P

�

�

� !



—

,

�

�

�

�

!

%

�

�

�"!

s

�

�

��!#"

�

�

%

 
—

0

–

�

•��

�

�

!

•

�

¡¬—�™

�

š

• �

�

�

!

•

���

—�s

�

2
�

� � =/!>="= �

/IB�¨ �

%

»

�

�

�



—

,

�

–

,

�

™dš.� �"�

!

�/•]–

�

–

�

•��

�

� !

•E• �/•�™dš

�

™

�

š

• �

�

�"!

•j• � =/!>=�„��

G_B"1'S�7A@ �),/(‡O �
�

�"!

�]S�7�O•s
�

•d.)1jB�nA2FO/(�O¥8j&DS�8‚83&)(;13S"7)P"(ZB�Gr2#7J8j(�P913S�8j2#B"76G_B91'– S�7DO•™
š

2#7Dp�f#eDO/(‡C<S"f5f�83&)(k.0B9C3Cj25g)f#(²noS"f5eD(�CZ8j&DS�8Z83&)(6B"gDCj(�13n�S�g)f#(�CZ–
�

•��
�

�
!

•ZS"7DOT™
�

š

• �
�

�
!

•Zp�S"7

S"C3Cje)46("! 3N7�CE(�1E83257)PR8j&)2FCZ(�,/.)13(�C3CE2#B"7zG_B91Ze)7D2L8|@z2#7T*dc0! ��=)! ="„ �'2#7J8jB 83&)(²257J8j(�P"1•S�7DOzB"G

*dc0! ��=)! =9= �”S�7�O²8j&)(�7 1j(�n"(�13Cj257DPZ83&)(IB913O/(�1iB�G�Cje)464¥S�8j2#B"7��o2#7983(�P913S�8j2#B"7kG_B"1i83&)(I.)132#4²(

S�7�O e)7).D1j2#46(�O•noS"1j2FS�gDf5(‡C��A¨w(Z2#464²(‡O/2FS�8j(�f5@RB"g/8•S�2#7 8j&�S�8ª*dc0! ��=)! =9= �d¨ª&)2#p•&ÉCEeD46C'eD.

S�f#f�8j&D(+1j(�f#S�8j2#n"(<.)1jB9gDS�gD25f#2L8325(‡C'4¥So@ g�(“p�S"CE8IS"C

�

�

�



—

,

�

–

,

�

™‚š	�

•�–¥˜j™‚š"˜3sT•

�

�

�

s �

��!#"

�

�

%

 
—

0

–

�

¡¬—‡™dš

���

—�s 2
�


 �
� �

¨ª&)(�1j(

�

•�–¥˜j™‚š"˜3sT•��

,

�

���
�/•�–

�

– • ���;•E• �/•]™dš

�

™‚š9• ���;•E•�˜

2FC+8j&D(RO/(�7�CE258|@ B"GIC|8•S�8j(‡C�! $'&)(R.)1jB9gDS�gD25f#2L8325@•O/(�7�CE258|@•S9C“SzG_e)7�pŠ8j2#B"7°B�GI–¥˜j™‚š�˜3s�2#C

B"gAnA2#B"eDCjf5@683&)(�7z(�,/S9pŠ83f5@ .D1jB9.�B91E8325B97DS�f�8jB683&)(“S�g0B�n"(<g)1•S"p �"(�8j(‡O 2#7983(�P913S"7DO[!

�

•�–¥˜j™
š

˜3sT•����

•�–¥˜j™
š

˜3sT•

�

�

�

s �

��! "

�

�

%

 �—

0

–

�

¡
—

™
š

� �

—
s 2

�
� =/!>=�U �

 �U



����� ��� �




�

,.2 � 6 � 
 4

�

�

- � - 
 �	�

�

6
2��

�

�

�

�

- �

uw@RO/(7�D7)2#7)P

+

•�–¥˜j™ š ˜3sT•

»

����� �

�

•]– ˜j™dš"˜jsT•

�

�

�

s �

�

˜ � =/!>="Œ �

*dc0! ��=)! =�U��‚2FC'eDCE(�G_e)f#f5@•(�,/.)13(�C3CE(‡ORS"C

�

•]– ˜j™dš9˜js •�� ��! "/$

+

•]– ˜j™dš9˜js •

��&

–

�

�[™dš

�

�¬s ' � � =/!>=�l��

/IB�¨Á¨w(£1j(�.�(‡S�8 83&)( S"1jP9e)46(�7J8 B�Gm?A(‡pŠ8325B97 ��=/!# "!# ���! ˆ)B91RS Cj@ACE8j(�4 ¨ª258j&
S®f#S"1jP9(

7Ae)4mg0(�1ªB"G”O)(�P"13(�(‡CwB�G�G_1j(�(�O/B94hs �)258I2#CI.)&A@ACj2Fp�S�f#f#@ 1j(‡S"CjB"7DS"g)f#(I8jB p�B"7Dp�f5e�O/(;8j&DS�8I2L8

¨ª2#f5f�g0(;O)2 0 p�eDfL8ª83Bm83(�f#f�G_1jB94¿S�7ÉB"gDCj(�13n�S�8j2#B"7RB�Gr2583C'4¥S"p�1jBJCjp�B".)2FpªB9gDCE(�1jn�S"g)f5(‡C ��CEe�p•&

S"C”–ª—IS"7DO²™dšE›�S�7DO²s“—��r¨ª&D(�8j&D(�1-258i2#C”2#7²p�B"7J83S9pŠ8”¨ª2L83&¥SZfFS�13P"(‚1j(‡CE(�1jn9B"2#1¬g�S�8j&²B"1”7)B"8�!

3N7•B�8j&D(�1+¨wB"1•O)C���83&)(¥O/2FC|831j2#g)e/8325B97 S9C;SRG_eD7DpŠ8325B97•B"G<•�–¥˜j™‚š"˜3sT•Z¨ª25f#fig0(²eD7)2LK 46B/O)S�f

S�7�OkCj&DS�13.)f#@“.0(�S �9(�O²S�8dCjB"46('.�B9257J8{•�–ª—9˜3™dšj›o˜js“—o•���B"8j&)(�1j¨ª2FCj(w¨w(Ip�B9e)fFO“83(�f#f�!-Hw8-8j&D2#C

.0B"2#798‚B�G�f#BAp�S�f)4¥S�,A2#4meD4��98j&D(ZS�13P"eD4²(�7J8iB�G�8j&)(Z(�,/.0B"7)(�79832#S"fD4keDC|8‚g�(<C|8•S�8j2#B"7�S�13@kCjB

8j&�S�8

�

+

•]–
—

˜j™
š

›o˜js
—

•

�

–

»

&

—9˜

�

+

•]–ª—J˜j™‚šE›o˜jsm—‡•

�

™dš

»

�
—

˜ � =/!>=9t �

�

+

•]–
—

˜j™
š

›o˜js
—

•

�

s

»

�
—

�

$'&)(i.�S�1j8j2FS�fFC�S�13(-(�n�S�f#eDS�8j(�O;S�8�8j&)(‚.�B9257J8¬S�8r¨ª&)2Fp•&;8j&)(‚O/2#CE8j132#g)e/8j2#B"7+2FC�.0(�S �"(‡O[!”•‚B94kK

.DS"1j2#7)P¥83&)(k.�S�1j8j2FS�fFC{2#7£*dc0! ��=)! =Jt �I¨ª2L83&£8j&D(k.DS"1E832#S"f#C{257 *dc0! ��=/!# �l��Ip�B"7��D134¥CI83&DS�8

8j&D(“O/(
�D7D2L8325B97ÉB"G¬(�79831jB9.A@¥257z*dc0! ��=)! =9Œ �‚2FCª(�cJe)2#n�S�f#(�7J8'8jB6B"e)1ª.D1j(�nJ2#B"e�CªO/(
�D7D2L8325B97�!

+ �	� 4 -��

?AB94²(�8j2#46(�C �;S�8£p�(�1j83S"257 Cj.�(‡p�2FS�f+n�S�f#e)(�CzB"Gm83&)(®257J83(�7DCj25n9( noS"1j2FS�gDf5(‡C• �—9˜E¡¬—"˜

�

— �;B"1

&

—
˜��

—
˜ �

—
83&)(+O/2#CE8j132#g)e/8j2#B"7 S9CwSkG_e)7�pŠ8j2#B"7zB"G�– �D™

š
˜DS"7DOÉs 2FC'7)B�8ICj&DS�13.)f#@ .0(�S �9(�O[!

3N7DO/(�(�O ��S�8<CEeDp•&£SR.�B9257J8{258Z¨wB"eDf#Ozg0(kcJe)258j(k(�S"Cj@ 83B 83(�f#f¬¨ª&)(�8j&)(�1I83&)(mgDS�8j& 2FCZp�B"7/K

7)(‡pŠ8j(‡O B91‚7)B"8wCj257�p�(<¨ª2L83&•S“g�S�8j&Ép�B97)7)(�p�8j(‡O (�n9(�13@k4¥S9p�13B9C3p�B".D2#p'n�S�132FS�g)f#({¨ª2#f5f[Cj&)B�¨

fFS�13P"( 	DeDp�8jeDS�8j2#B"7�!'ˆ)B91ZS6fFS�13P"(;g)e/8 �D7)258j(ms �D8j&)(kO/2#CE8j132#g)e/8j2#B"7 B"GiS�7A@ B"7D(“B�G”8j&D(�4

g0(�p�B946(�C;g)25K 46B/O)S"fiS"C<8j&D(¥257J8j(�7DCj25n9(¥noS"1j2FS�gDf5(‡CZ.�S"C3C<8j&)13B"e)P9& B97)(6B�Gw8j&)(‡CE(¥Cj.�(‡p�2FS�f

.0B"2#798•C��o¨ª&)2#f#(d83&)(wCj@/C|83(�4 13(�4¥S�2#7DC�eD7DO/(�p�2#O)(�OmS"g�B9e/8¬¨ª&D2#p•&“n�S"f5e)(d8jB<1j(�4¥S�2#7“CE&DS"1j.Df5@

.0(�S �9(�OÉS�13B"e)7�O[!

��	�� �
	

½���


�‡—�˜��

½����

���

½����z½��

�

½����

�
� � � ���

$¬BmB"g)83S�2#7¥83&)(Z.�S�1•S�46(�83(�1•Ci–
—

˜j™
š

›ªB�G[83&)(%�‡K (�7DCE(�4mg)f#({P925n9(�7683&)(Z.�S�1•S�46(�83(�1•Ci 
—

˜|¡
—

B�G‚8j&)(¥uwB"f58jx�4¥S�7)7 (�7DCj(�4kg)f5(6¨w(²Cj2#4².Df5@Tp�B"46.)e/83(²8j&)(646(�S"7DC;B�G'– •���•ZS"7DO•™
š

•��¬•

B�n"(�1”8j&)(²•_ 
—

˜|¡
—

˜3s
—

•-K uwB9fL83x�4¥S�7)7 O)2#CE8j1325gDe/8j2#B"7¥gA@²eDCE2#7)Pm8j&)(Z4²(�8j13B".0B"f#2#CdS�f#P"B"13258j&)4

8jB²4¥S �9({13(�.0(�S�83(�O•O/13So¨ICiG_1jB94 8j&DS�8'O)2#CE8j1325gDe/8j2#B"7�! 3N7•.)13257Dp�25.Df5( �JB97)(;p�B"eDf#OR254¥S�P9257D(

 ‡Œ



2#7Jn9(�1j8j2#7)P•8j&)2FC¥.)13B/p�(‡O/e)13(z8jB®B"g)83S�2#7¹ �—"˜E¡¬—£P925n9(�7¹–ª—J˜j™dšj›ÉgJ@ .�(�1EG_B91j462#7)P®S 1jBAB"8

Cj(�S�1•p•&�!iQd13S9pŠ8j2Fp�S"f5f#@ �D8j&)(‡CE(“S"1j(+B9g/83S"257D(�OzO/25Â0(�1j(�7983f5@9!/3N7z83&)(muwB"f58jx�4¥S�7)7z(�7�CE(�4mg)f#( �

S6CEB"K p�S�f#f5(‡O (‡C|83254¥S�83B"1'G_B91'8j&)(;83(�46.�(�13S�8je)13(;.DS�1•S�46(�8j(�1' É2#CI(�S"Cj2#f5@ Cj&)B�¨ª7•8jB6g�(

 

»

�




s

�

�

*�


4

�

�

*

� -

�

$'&DS�8w2FC��/ É2FCªSm1•S�7DO)B"4 n�S�132#S"g)f#({¨ª&)BJCE(<46(�S�7ÉB�n"(�1d83&)(+uwB"f58jx�4¥S"7)7•O/2FCE8j1325g)e)8j2#B"7É2#C

S�7�S�f#@9832#p�S�f#f5@ Cj&)B�¨ª7R8jB6g�(+  — !iuwe/8ICE2#7Dp�(< É2FCªSk4¥S9p�13B9C3p�B".D2#p{B"gDCj(�13n�S�g)f#(Z¨w(;(�,/.0(�pŠ8

8j&�S�862L8•C64²(‡S�7 B�n"(�1m8j&)( �‡KNO/2FC|831j2#g)e/8325B97°B�GZ*dc0!%��=)!5 ��mCj&)B"eDf#O S�fFCEB P"2#n"( 83&)( CjS"46(

n�S�f#e)("!”$'&AeDCip�B"46.)e/83257)P;83&)(ª46(�S"7²B"G0 6B�n9(�1”f5B97)P<8j2#46(I(�cJe)2#f52#g)1325eD4 O/@A7DS"4²2Fp�Ci¨ª2L83&

– — S"7DO•™ š › �),/(�O �/P"2#n"(�C'e�CªSk.D13S9pŠ8j2Fp�S"f[¨wSo@683B p�B94².De/8j(;  — �

MIB�¨w(�n9(�1
�/2L8{2FC{S�8If5(‡S"CE8{B�G�8j&D(�B"13(�832#p�S�f�2#7J8j(�1j(‡C|8ª83&DS�8{258

� �

.0B9C3CE2#g)f#(;8jB (�,/.)f52Fp�258jf#@

(�,/&)2#g)258Z1•S�7DO)B"4ÁnoS"1j2FS�gDf5(‡Cª¨ª&)B9Cj(“46(�S"7£B�n"(�1ª8j&D( �‡KNO/2#CE8j132#g)e/8j2#B"7T2#CZ(�,)S"p�8jf#@• �—kS�7�O

�

¡¬—�+o �—“S9CªO/(
�D7D(�OÉgA@

%

 
—

�

�

+

•�–ª—J˜j™dšj›�˜jsm—‡•

�

–

»

���

� �

›
œ �

�

›

œ �
›

�

�

�

›

�

•]–
—

˜j™
š

›o˜3s
—

•

S�7�O

�

¡¬—

 �—

»

�

+

•�–ª—9˜3™dšj›�˜jsm—�•

�

™dš3—

»

���

���

›�œ ���

›

œ �¬› �

�

���|›

�

•�–ª—J˜j™dšj›�˜jsm—‡•

˜

8j&D(�13(�gA@T.)13B�nA2#O)257)PzeDC“¨ª2L83&°S�7®S�f58j(�1j7�S�8j(¥¨'So@ 83B (�,A8j1•S"p�8+8j&)( .�S�1•S�46(�83(�1•C; �—RS�7�O

¡¬—9!iˆ�251•C|8
�)S²f5(�4²4¥SD!

����� ���

� -
� �

� � �R2
	




�
-

$ �

� 
 � -�� 
 4 -/, 	
	

2��

•‚B"7�CE2FO/(�1iS“n"B"f#e)46(�� 2#7¥.)&DS"Cj(ICj.DS"p�('8j&DS�8d(�n9B"f#n"(�C�e)7�O/(�1d8j&)( 	�B�¨ B"G�S+n9(�p�8jB"16��(�fFO

­

¯

• �¬•�!d$'&DS�8ª2FC��D(�S"p•&•.�B9257J8 � (�n"B"f#n"(‡Cd2#7 ÆN832546(�Ç+S9p�p�B913O)257)Pm8jB683&)(+BD! O[! ("!

�

�
"

�

:

»

­

¯

•��
"

• �

3N7ÉP"(�7D(�1•S�f �

:

¨ª25f#f�&DSon9(<O)2546(�7�CE2#B"7DC{O/2LÂ�(�13(�7J8'G_13B"4 832546("!

�

¶A` ` $

$'&)(;n"B9f5eD4²( �Ê2583Cj(�f5G�(�n"B9f5n9(�C'S"p�p�B"1•O/2#7)P“83B

�

�
"

�

:

»

,

	

�

�

�

­




5

­

¯

•��¬•�˜ � =/!>=�€��

*dc0! ��=)! ="€ �<&DS9C+2583Ck4²B91j( p�B"4646B"7 n"(�13Cj2#B"7 ¨ª&)(�7 83&)(Rn9B"f#e)46(¥2#CkS�7®2#7��D7)258j(‡CE2#4¥S�f

.)2#(�p�(

±

" 	DB�¨ª2#7)P²¨ª2L83&É8j&)(+.0B"2#7J8 ��"
�D$'&)(�7

�

•

±

"Š•

�

:

»

­




5

­

¯

•���•••

±

"Š• �

 �l



�;�������

•‚B"7�CE2FO/(�1 S"7¹B"1325(�7983(�O .DS�83p•&¹B�G“S�13(�S

�

� �

�

B"7¹83&)(TCje)1jG]S"p�(��<• �m•6g0B"e)7�O/257DP®8j&)(

n"B9f5eD4²( � !”§{7DO/(�1ª8j&)( 	�B�¨�G_B"1IS+Æ|8j2#46(ŠÇ

�

:

�/8j&D2#Cª.�S�83p•&É¨ª2#f5frCj¨w(�(�.ÉB"e)8{Skn9B"f#e)46(

�

� �

��5

�

¯

�

:

�

$'&)(²CE2#P"7 B"G �

� 5

�

¯

1j(7	D(�p�83CZ¨ª&)(�83&)(�1Z8j&D(m.DS�83p•&£46B�n"(‡CI2#7DCj2#O/(kB"1ZB"e/8•CE2FO/(“83&)(m13(�P925B97

� " !z?/e)464²2#7)P£B�n9(�1“S"f5fd8j&)(‡CE(RCj2#P"7)(‡O 2#7Dp�1j(�4²(�7J83C+B"G'n9B"f#e)46(68j&)(�7 P"2#n"(‡C<8j&)( 8jB�8•S�f

2#7Dp�13(�46(�7J8ªB�G”n"B9f5eD4²(

�

��"Z2#7 � "ZgA@

�

� "

»

��

�

,

�

�

	

�

�

� �

� 5

�

¯��	�




�

:

�

yZ25nA2FO/257DP¥gJ@

�

:

S�7DO•eDCj257)P²83&)(“O/2#n"(�13P"(�7Dp�(Z8j&D(�B"13(�4hP"2#n"(�Cw*dc0! � =/!>=�€��‚S9C'p�fFS�2#4²(‡O[!

����� � � �

� 
 4
� � �
�

6 
 �
�

��� �
	�� �

�G-/, � �
�
	

- �

q�(�8

­

¯

• �¬•'S"7DO�­ ¡ª• �¬•

g0(;8|¨‚B²n"(‡pŠ8jB91 �D(�fFO)Cw83&DS�8{p�B"131j(‡CE.0B"7DO 8jB²83S �A257)P²83&)(+.DS�1j8j2FS�fFC

�

�

–

�

����œ������

S�7DO

�

�

™‚š

�

�

œ

' ' '

˜ � =/!>=�ƒ��

2#7 �9s
—

O/2#46(�7DCj2#B"7DS"f-.)&DS"Cj(¥CE.�S"p�(9!R$'&)(mÆ

51575

Ç S�7�OzÆ

� � �

Ç6CE83S"7DO G_B"1;83&)( n�S�f#e)(�C

S�8<¨ª&)2Fp•&£8j&D(k13(�4¥S�2#7)2#7)P �9s“—

�

�
2#7DO/(�.0(�7�O/(�7J8“p�BAB"1•O/2#7DS�83(�CZS�13(+8jBÉg�(²&)(�f#O �),/(�O[!

$'&)(‡CE(6¨ª2#f5f-g0( O/25Â0(�1j(�798;G_B91+(�S"p•&•B�G‚8j&)(²8|¨wBz.DS�1j8j2FS�fFC�!6$'&AeDC<G_B"1+(�,)S�46.)f#( �[8•S �A257DP

8j&D(k.DS"1E832#S"f”¨+! 1‡! 8‡!“–hB"G‚S�7A@£C3p�S"f#S"1IG_e)7Dp�8j2#B"7��”•���•I&)B9f#O)257)Pz™dš �),/(‡O£2FCZ(‡cJe)25n�S"f5(�798

8jBR8j&)( ��Cj&)(�134¥S�7 � C<O/(�1325n�S�8j2#n"(“B"G�� S�f#B"7)P 8j&)( 	DB�¨ ­

¯

�[$'&)(6S"O)noS"7J83S�P9(+B�Gi83&)2#7 �A257)P

2#7 8j(�1j4¥CZB�G-8j&D(mn"(‡pŠ83B"1 ��(�fFO)C{2FC{8j&DS�8Z¨w(kS�13(+G_13(�(‡O B�Gi&DSonA2#7)P¥83BR(�,/.)f#2Fp�258jf#@zCj.0(�p�25G_@

8j&D(+1j(�46S"257D257)Pk8j&D( �"s“—

�

�
257�O/(�.0(�7DO)(�7J8{p�BAB"1•O/2#7DS�83(�C�!”?/257Dp�(+257 S"7J@•p�S"Cj(<¨‚(;&DSon9(

8jBR257J8j(�P"1•S�83(“B�n"(�1ª8j&)(‡CE(m8jB �D7DOz83&)(kO/(�7DCj2L8|@zB�GdCE83S�8j(‡C���8j&)(�251<(�,)S9pŠ8Zp•&)B92#p�(“¨ª2#f5f�7)B�8

S�Â�(�p�8k83&)2FC²S"7DCj¨‚(�1�!•q�(�8 ��
¥S�7DO ��� šR83BTg0(•n9(�13@®CE4¥S�f#fw257J8j(�1jn�S"f#CkB�G{(�7)(�13P"@ S�7�O

S�7DP"e)fFS�1'46B"46(�7J83e)4z!i$'&)(;n"B"f#e)46(;B�G�8j&)(+13(�P925B97RB"G¬.)&DS9CE(“Cj.DS9p�(;CjS�8j2FC|G_@A2#7)P

–��¹– •���•�� –

�

� 
 S"7DO ™‚š�� ™‚š9• �¬•�� ™dš

�

��� š

2FC

�

•]– ˜j™
š

˜js •���
 ���
š

�8/IB�¨‰S�.).Df5@ÉB"e)1Zf5(�4646S¥8jB¥83&)2#CZn"B9f5eD4²(m4²B�nA2#7)P S�f#B"7DP¥8j&)(

	DB�¨
257DO)eDp�(‡O•gA@ ­

¯

���•(+P"(�8

�

�

–

�

�
�

$

�

•]–¥˜3™dš9˜jsT• ��
 ��� š�'

»

,

–��¹– • �¬•�� –

�

��


™dš�� ™‚š9• �¬•��¹™dš

�

��� š

­




5

­

¯

 ot



yZ25nA2FO/257DP¥gJ@�� 
 ��� š �)¨‚(;P9(�8

�

�

–

�

� �

�

•�–¥˜j™ š ˜3sT•

»

,

�

� �/•]–

�

– •���•E• �/•]™ š

�

™ š • �¬•j•

­




5

­

¯

�

$'&)(�7ÉO/2#nA2#O)257)P¥g0B�83& CE2FO/(�C'gA@

�

•�–¥˜j™ š ˜3sT•wP"2#n"(‡C

�

�

���

� �

�

•]–¥˜3™ š ˜jsT•

�

•]– ˜j™ š ˜js •

»

.

�

� �/•]–

�

– •���•E• �/•�™ š

�

™ š • �¬•E•

­




5

­

¯

.

�

� �/•]–

�

– •���•E• �/•]™dš

�

™‚š9• �¬•j•

¨ª&)2Fp•&•2FC

�

+

•]–¥˜3™ š ˜jsT•

�

–

»

�

­




5

­

¯

� � =/! „"†��

¨ª&)(�1j(m8j&)(²46(�S�7 2#C<4¥S�7D2LG_(‡C|83f5@z83B•g0(m8•S �9(�7TB�n9(�1{8j&)(�� O/2FC|831j2#g)e/8325B97�! 3N7T2FO/(�79832#p�S�f

G]S"Cj&)2#B"7É¨‚(;.)13BAB�n"(

�

+

•�–¥˜j™
š

˜3sT•

�

™‚š

»

�

­




5

­Ã � � =/! „) ��

����� ��� $

2�
 �

�

,




�

�

��

���

�

� 
 4��

�

Åª(‡c9eD2513257DP¥8j&DS�8 ­

¯

S�7�O¹­

±

g�(²257J83(�13.)1j(�83S"g)f5(²S"CI8j&)(².DS�1j8j2FS�fFCI2#7T*‚c�! � =/!>=�ƒ �I2#C{83S"7J83S�K

46B"e)7J8+83B•83&)(¥G_B9f5f#B�¨ª257DPD! ˆ)B91+(�S9p•&•S"7DO•(�n"(�1j@ �d˜ 	DB�¨ª2#7)PÉG_B"1mS¥Æ|8j2#46(ŠÇ

:

S�f#B"7DP¹­

¯

Cj&)B"e)fFO p•&DS�7DP"(68j&D(Rn�S�f#e)( B"Gª–R•��¬•+gJ@

:

�"(�(�.)2#7)Pz8j&)(•n�S�f#e)( B�GI™
š

•���•+e)7�p•&DS�7)P9(�O �

S�7�O�	DB�¨ª257DP6G_B"1{SmÆ|8j2#46(ŠÇ

3

S�f#B"7)P®­

±

CE&DB"e)fFO p•&DS�7DP"(“™dšJ•���•ªgA@

3

�9(�(�.D257)P 8j&)(“n�S"f5e)(

B�Gi– • �¬•Ie)7Dp•&DS"7)P"(‡O[!w$'&D(“8|¨wB 	DB�¨ICª7)(�(�O 7)B"8Zp�B9464me/83(mCE2#7Dp�(ZÆ

57515

ÇmS�7DO Æ

�,�,�

Ç

S�13(I7)B"8‚83&)(ZC3S�46(Z257•*dc0! � =/!>=�ƒ��Š! /IB�¨¹258w2FC'p�f#(�S�1d8j&DS�8wB97)({4¥So@6p�B97DC|831je�pŠ8wS•­

¯

�0S�7�O

­

±

�
CjS�8j2FC|G_@A2#7)P

­

¯

�

5

­




™dš

»¾½

� =/! „9= �

S�7�O

­Ã

�

5

­




–

»¾½

˜ � =/! „"„��

gA@kS".).)f#@J2#7)PmS+Cj2#4².Df5(;‘<13S"4kK|?/p•&)462FOA8EK f#2 �9(w.D1jB/p�(‡O/e)13('8jBmS"7A@“8|¨wB+257DO)(�.0(�7DO/(�7J8wS�7�O

7)B97/K x�(�13Bkn9(�p�8jB"1 �D(�f#ODC�!i$'&)(�7R83&)( �D(�f#O)C

­

¯

�

­

¯

�

­

¯

�

5

­




–

S�7�O ­Ã��

­Ã
�

­Ã

�

5

­




™‚š

˜

C3S�8j2FCEG_@ÉB9e)1;1j(‡cJe)2513(�46(�798•CIg0(�p�S�eDCj(m83&)(²13S�8j(�C<B"G‚p•&DS�7DP"(“B"G‚– •���•<S�7DO ™dšJ•��¬•ZS�f#B"7DP

8j&D( 	DB�¨¾2#7DO/eDp�(�OÉgA@ ­

¯

S�13(

�

–
"

�

:

»

­




– •���•

5

�

�

�

:

»

­




– •���•

5

­

¯

•��¬•

»

­




–

5

­

¯

�

­

¯

�

5

­




–

»

%"˜

 �€



S�7�O

�

™dš �

�

:

»

­




™dšJ•��¬•

5

�

�

�

:

»

­




™dšJ•��¬•

5

­

¯

• �¬•

»

­




™ š

5

­

¯

�

­

¯

�

5

­




–

» ½

˜

¨ª&)(�1j(Z8j&)(;fFS"CE8ª(�cJeDS�f#258|@¥eDCE(‡C'*dc0! ��=)! „J= �Š!”$'&)(;1•S�8j(‡CwB�G�p•&�S�7)P9(ZB"G�–ÊS�7DOÉ™dš;S�f#B"7DP

­Ã‰S�13(+CE2#4625fFS�13f5@ p�B"7���1j46(�O�!

����� ��� ���

� ���
	 -

•‚B"7�CE2FO/(�1ks 7DB"7/K 257J83(�1•S"pŠ83257DPÉ.�S�1j8j2Fp�f#(�C+46B�nA257DP 257 S 13(�p�83S"7)P"e)fFS�1;g0Bo,[!z$'&D(68jB�8•S�f

(�7D(�13P"@ –Ê2#Cw83&)(+B"7Df5@Rp�B"7DCj(�13n"(‡ORcJeDS"79832L8|@9!iy{(7�D7)(

­

¯

�

• �¬•

»

•o­

� 4

˜

­

½

˜/­

� �

˜

­

½

˜

57515

• � � =/! „�U �

¨ª&)(�1j(<8j&D(+.�BJCE258j2#B"7zp�B94².0B"7D(�7J83CªS"1j(

½

�)$'&D(�7

­

¯

• �¬•

»

­

¯

�

­

¯

�

5

­




–

»

•�­

�
4

˜

­

½

˜)­

�
�

˜

­

½

˜

57575

•

•�­

�
4

˜

­

½

˜A­

�
�

˜

­

½

˜

51575

•

5

•��

���

�

˜

­

½

˜��

�
	

�

˜

­

½

˜

51575

•

� =/! „9Œ �

»

- •o­

�
4

˜

­

½

˜A­

�
�

˜

­

½

˜

57515

•

�

�

¨ª&)(�1j(

�

�

� ­

�

�

4

�

­

�

�

�

�
57515

­

�

�

�

�

/IB"8j2Fp�(683&DS�8+8•S �A257DP©­

¯

�
•��¬•

»

•o­

�
4

˜

­

½

˜

½

˜

­

½

˜

51575

•<257®*‚c�!���=/! „�U �Z¨‚B9e)f#O•&DSon9(6g�(�(�7 e)7/K

S"p�p�(�./83S"g)f5(“Cj2#7Dp�(+83&)(kO)(�7)B94²2#7DS�8jB"1•­

¯

�

5

­




– B"G”*‚c�! ��=/! „9Œ �'¨wB"e)fFOÉg�(kx�(�13B S�8;CEB946(

.0B"2#798•C'B"7R8j&)(+(�7)(�13P"@¥Cj&)(�f#f[B�n"(�1‚¨ª&)2Fp•&É¨‚(;&DSon9({83B6p�B"46.)e/83(<8j&)(;46(�S"7ÉO/2#n"(�1jP9(�7Dp�(

­




5

­

¯

»

-

�

�

•




s

�

�
• �

/IB�¨
eDCj257)P²G_B91j4ke)f#S � =/! „"† �dP"2#n"(‡C'eDC

&

—

»

�

­




5

­

¯

�

»

%

–
—

�




s

�

�

%

�

� =/! „"l��

$'&)2FCI2FC{p�f#S"2546(�OÉ83B g0(m(�,)S9pŠ8jf#@

� �

� �

›
�

�

�

�0¨ª&)(�13(

+

•]–k•

»

�����

�

•]–m•�!{ˆ)B91ª8j&)2FC<CE2#46.)f5(

(�,)S"4².Df5(•¨‚(Ép�S�7 S�fFCEB•p�B"7��D1j4’83&)2#C6O/2#13(�pŠ83f5@9!•$'&D(•n9B"f#e)46(RB�GZ.)&DS"Cj(•Cj.DS9p�(R2#7°S"7

(�7D(�13P"@¥1•S�7)P9(

�

– S�13B"e)7DOÉ– 2#C

� �

�

�

�

�

�

�

'

4

�

�

 �ƒ



¨ª&)(�1j(

�

�

�

�

»

� -

�

– �

$'&)(�1j(�G_B"13(

+

•]–k•

»

�����

�

•]–m•

»

����� �

�

�

�

�

�

�

'

4

-

�

�

�

?AB

�

+

•]–k•

�

–

»

•




s

�

� •

%

�

�

�

�

–

B"1

�

+

•�–ª—�•

�

–

»

•




s

�

�
•

%

�
–ª—

2#7 S�P"13(�(�46(�7J8+¨ª2L83& *dc0! ��=/! „"l��Š!£•‚B"46.DS"1j(683&)2#C“8jB 83&)(R13(�fFS�8325B97 g�(�8|¨‚(�(�7•8j&)(•.DS�K

1•S�46(�83(�1' �—+2#7R83&)(“uwB"f58jx�4¥S"7)7ÉO)2#CE8j1325gDe/8j2#B"7zS�7DOR8j&D(+4²(‡S�7Én�S�f#e)(+–ª—+B�G�8j&)(;(�7)(�13P"@

– • �¬•w2#7•83&DS�8{O)2#CE8j1325gDe/8j2#B"7�!

 �—

»

%

–
—




s

�

�

=�†



�

������&!��� �

�

�

�

� �

� ��� �

� �

�Á	

� �

� ��� ��� � � ���

«Ze)1�CE@/CE8j(�4 p�B97DCj2#CE83CrB�G)s •‚B"eDf5B94mg;257J83(�1•S"pŠ83257DPI.DS�1j8j2Fp�f#(�Cr46B�nJ2#7)Pª2#7mSIp�@Jf#2#7DO/132#p�S�f#f5@

Cj@J4646(�831j2Fp'8313S".).)2#7)P“.0B�8j(�7J8j2FS�f �J2#7¥83&)({.)13(�Cj(�7�p�(IB"GrS“e)7)25G_B"134 S�,/2#S"fD4¥S�P97)(�832#p �D(�fFO[!

uw@ Cje)gDCE8j258je/83257DP

­

º »¿½

2#7®S�7A@T13(�Cje)f58“¨‚(¥4¥So@£13(�S9O B"Â 8j&D(RS�7DCj¨w(�1<G_B"1+83&)(Rp�S"Cj(

¨ª&)(�7 83&)(�13( 2FC¥7)B

º

�D(�f#O�! /I(�n"(�1E83&)(�f#(�C3C��w¨w(É¨ª2#f#f{B�G 83(�7 8j13(�S�8¥8j&)(

­

º�»’½

p�S"Cj(

Cj(�.DS"13S�8j(�f#@ 2#7£2583CIB�¨ª7 132#P"&J8 ��g�(‡p�S�e�CE(“CjB"46(�¨ª&�S�8ZCje)13.)1j2FCj257)P9f5@ 8j&)(²p�B"7An9(�1•CE(;2FC{S�fFCjB

8j13e)(9¦wH{.).�(�7DO/25, �]u<!# ��ªCj&)B�¨ICI¨ª&A@ ��2#7£S f#2L83(�1•S�f�CE(�7DCE( �)83&)(

­

º¿» ½

p�S"Cj(“p�B94².Df5(�8j(�f#@

Cje)gDCje)46(�C�8j&D(

­

º�À »©½

p�S"Cj("!¬¢£B"13(�B�n"(�1 �o¨w( �D7DO²8j&�S�8-8j&D257 �A2#7)P+2#7k83&)(ª13B�83S�8j2#7)P<G_13S"46(

2FCªSke�CE(�G_e)frCjB"e)1•p�(;B�G�257�CE2#P"&J8�!

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

ˆ)13B"4 B9e)1wO)2#C3p�eDC3Cj25B97 257£•‚&DS"./8j(�1 ����� �d258wG_B"f#f5B�¨ICd8j&DS�8w¨w(<46So@6f#(�P92L83254¥S�83(�f#@¥p•&)BAB9Cj(

8jB•O/(�C3p�1325g0(+83&)(“(�cJe)2#f#25g)132#e)4 B"G”8j&)(²CE@/CE8j(�4Á¨ª258j&z8j&D(kuwB"f58jx�46S"7)7 (�7�CE(�4mg)f#(“B�G-*dc0!

��=)! „��‚¨ª&)2#p•&É2FCªP"(�7)(�132#p�S�f#f5@¥.D1jB9.�B91E8325B97DS�f08jB

(

'

�

�	�

�

'

� ����


� �]„)!# ��

$'&)(<(�,/.0B"7)(�79832#S"f�G_B"134 257É*dc0! �]„D!5 ��i2FC'4¥S�83&)(�4¥S�832#p�S�f#f5@¥46B91j(<p�B"7An9(�7)2#(�7J8w8j&DS"7•*dc0!

��=)!5 ��<CE2#7Dp�( –R•��¬•;S"7DO•™dšJ•��¬•;S".).0(�S�1“S9O)O/258j2#n"(�f5@£2#7•8j&)(¥(�,/.�B97)(�7J8�! $'&D2#C+p•&)B92#p�(62#C

B"7D(wB"G0p�B"7An"(�7)25(�7Dp�(wB"7Df5@mS"7DO²&DS"C”7DB<g0(�S"1j2#7)P<B"7²¨ª&)(�83&)(�1i8j&)(ª(�,A.0(�132#4²(�7J83S�f/Cj@/C|83(�4

2FCI831je)f#@z2#CjB"fFS�83(�OzB91{2#7Tp�B9798•S"p�8Z¨ª258j&TSRgDS�83&�!ZˆDB"1Z8j&)(²p�S"Cj(“B"GdS�7£2FCEB9f#S�8j(‡O CE@/CE8j(�4 �

8j&D(Rn�S�f#e)( B"GI °S�7DO•¡ 2#7 *dc0! ��„)!# ��“2#CkO/(�83(�134²2#7)(‡O CE.0B"7J8•S�7)(�B"eDCjf5@ gA@ 83&)(R2#7)258j2FS�f

(�7D(�13P"@©– S"7DO¾S"7)P"e)fFS�1•46B"46(�7J8jeD4 ™
š

.0B9C3CE(‡CjCj(�O©13(�Cj.0(�pŠ8325n9(�f#@¹gJ@¹83&)( CE@/CE8j(�4 �

g0(�G_B"13(É2L8¥13(�S"p•&D(�Ck(�cJe)2#f52#g)1325e)4z! 3 GZ8j&)( Cj@/C|83(�4Ž2FC6257¹p�B9798•S"p�8k¨ª258j&¹S g�S�8j& ¨ª&)2Fp•&

2583Cj(�f5GI2#Ckp•&DS�1•S"p�8j(�132#x�(�O gA@•S£8j(�4².0(�1•S�83e)13(   S�7DO 13B�8•S�8325B97 G_13(�cJe)7�p�@ ¡��¬83&)(�7°2L8²2#C

�
� �)�)�

n�S�f#e)(�Cw83&DS�8{S"1j(;2#4².0B9Cj(�O•e).0B"7É8j&D(“CE@/CE8j(�4 S"C'258I1j(‡S"p•&)(‡C‚(‡cJe)f52#g)1325eD4É!

$rBm(�,/.)13(�C3C”*dc0! ��„)!# ��”(�,/.)f52Fp�258jf#@²f5(�8deDC6�D1•CE8‚p•&)BAB9Cj(ªS�.).)13B".D1j2FS�83('p�BAB"1•O/257�S�8j(‡C”G_B"1

8j&D(“szK .�S�1j8j2Fp�f#(Z.)&�S"Cj(;Cj.DS9p�("!

=/ 



��������� � �

� �G- � � � �O- �O2 2 ,b4 ��
 �

�

- �

3 8“2FC+2546.)f#2Fp�258jf#@ e)7�O/(�1•C|83BABAO 83&DS�8“*dc0!��]„)!# ��<(�,/.)1j(‡CjCj(�C<83&)(¥(�7�CE(�4mg)f#( O/2FC|831j2#g)e/8325B97

O/(�7DCE258|@6257Ép�S"7)B"7)2Fp�S"f�p�BJB913O)257DS�8j(‡Cd2#7R¨ª&)2Fp•& .)&�S"Cj(ZCj.DS"p�({n"B9f5eD4²(Z2#C'p�B"7DCj(�13n"(‡O6¨ª2L83&

8j2#46(R(�n"B"f#e/8325B97�!T$'&DS�8k2FC��”g0B�8j& – S�7�O ™ š 257 *‚c�! �]„D!5 ��+S�13(¥83BTg0(R(�,/.)13(�C3Cj(�O®S"C

G_e)7Dp�8j2#B"7DC�B"GDSZp�S�7)B97)2#p�S�fJCE(�8�B"G�p�BAB"1•O/2#7DS�83(�C�! 3N7“83&)('S�gDCj(�7Dp�(dB"GDS

º

�D(�fFO �o83&)(�Cj(‚4¥So@

g0(ZCj2546.)f#@²83S �9(�7 S9C �

»

•Š­

3�4 57515

­

3

�²˜A­

� 4 57515

­

�

�;•-¨ª&D(�13(z­

�

*

»

- * ­

±

* �-3N7¥83&)({.D1j(‡CE(�7Dp�(IB"G

S

º

�D(�f#Oz¨w(+4me�C|8{e�CE(;83&)(mp�BAB913O/2#7DS�8j(�C

­

•

3

4

51575

­

3

�k˜"­

:�4 57515

­

:

�<•'¨ª&D(�13(;8j&)(mp�S�7)B97)2Fp�S�f

46B"46(�7J83e)4 ­

:

* O/(7�D7)(�OÉ2#7 *dc0! �]u<!>=/! t �‚2FCICEB946(;p�B"4kg)257�S�8j2#B"7ÉB�G<­

3

* S�7DO�­

�

* !dˆ)B91'8j&)(

p�S9CE(ZB�GrSke)7)25G_B"134 46S"P"7)(�8j2Fp �D(�f#O 8j&)2FC'p�B94mg)2#7DS�8325B97 2FC 
|e�C|8w8j&)(<f#257)(‡S�1'p�B94mg)2#7DS�8325B97

­

:

* ��- ­

±

*

�

(�*

º

�




�

*

�

�

•�­

3

•�˜

S"C;Cj&)B�¨ª7•257•*dc0! �]u<! =)! €��Z257 8j&)( H{.).0(�7DO/25,[!••‚B"7DCj(�cJe)(�7J8jf#@z8j&)(��JS"p�B9g)2FS�7£G_B91;8j&)(

p•&DS"7)P"(kB�Gwp�BAB"1•O/257�S�8j(‡CIG_13B"4 •�­

3
4

57575

­

3

�
˜/­

�
4

57515

­

�

�
•{8jB •�­

3
4

57515

­

3

�
˜"­

:
4

57575

­

:

�
•Z2FC % �rS"C

Cj&)B�¨ª7•2#7£HI.D.�(�7DO/25,���uZ! „ ��!d$'&)2FCª46(�S"7DCª¨w(+46So@•p�B"7J83257Ae)(;83B¥eDCE(;83&)(mp�BJB913O)257DS�8j(‡C

•�­

3�4651575

­

3

�k˜/­

�84951575

­

�

�<•“257 B"1•O/(�1m8jB (�,/.)13(�C3C+8j&D(ÉO/(�7DCj2L8|@ 2#7 *dc0!���„)!# ��“¨ª2L83&)B"e/8¥S�7A@

46B/O/2 �0p�S�8325B97 S�132#Cj2#7)P+G_13B"4 S��JS"p�B9g)2FS�7²G]S"p�8jB"1
�J(�n"(�7¥257 8j&)(;p�S9CE(IB"G�S

º

��(�fFO[!-$'&Je�C��

8j&D(+n"(�13@ C3S�46(<G_B"134

�

•��¬• � ��!#"

�

�

%

 

0

– • �¬•

�

¡d™dšJ•���•32
�

�]„)!>= �

¨ª258j& � � •�­

3�4 57515

­

3

�m˜)­

�84 51575

­

�

�<•ª¨ª&)(�13( ­

�

*

»

-
*

­

±

*
˜�p�B"1313(�pŠ83f5@ÉO/(�C3p�132#g�(‡C'8j&)(k(�cJe)2#f52#g/K

1325e)4 O/2L831j2#g)e/8325B97zg�B"8j&z¨ª2L83& S�7DO•¨ª2L83&)B"e)8{S

º

��(�fFO•(�n"(�7R83&)B"e)P9&•13&)(+O/@A7DS"4²2Fp�C'B"G

8j&D(I.DS�1j8j2Fp�f#(�Ci257 (‡S"p•&¥p�S9CE(ª2FCin9(�13@kO/25Â�(�13(�7J8�!-– • �¬•-2#7¥*dc0! �]„D! = �”2#Ci8j&)({eDCEe�S�f��A2#7)(�832#p

.)f#eDC;.0B�8j(�7J8j2FS�f-(�7D(�13P"@£S�7�O ™‚š9• �¬•<2FC<8j&)( S".).)13B".)132#S�8j(²p�B"7�CE(�1jn9(�OTcJeDS"7J8j258|@TS�132#Cj2#7)P

O/e)(;83B¥p�@Af52#7DO/132Fp�S�f�Cj@A464²(�8j13@"!

$

6
	

��
 4 , ��� �
	

�O2 2 , 4 ��
 �

�

- �

q�(�8d•

�

*
˜

�

*
˜��

*
•�g0(-8j&)(ip�@Af52#7DO/132#p�S�f"p�BAB"1•O/257�S�8j(‡C�B�GJ8j&)( ��83&;.DS�1j8j2Fp�f#(iS�7DO6•

���

%Š˜

���

%•˜

�

š %|•��

- •

±
�

%Š˜

±
�

%�˜

±

š
%|•{g0(m83&)(k46B94²(�7J8je)4 S"f5B97)P
�

�

˜

�

�

˜[S�7DO ��)!m?A(�(kˆ�25P�! �]„)!# ���! /IB�83(m83&DS�8

���

%{2#C;7DB�8<8j&)( p�S�7)B97)2#p�S�f

�

K 46B"46(�7983e)4 g)e)8mCE2#46.)f5@£8j&)(²83S"7)P"(�7J8j2FS�f-p�B94².0B"7D(�7J8<B"G

8j&D(+4²B946(�7J8je)4z!

������� �

�

���
	

$

� �G-

�©&)(�7

­

º » ½

8j&)(Ép�B"7�CE(�1jn9(�O•c9e�S�7J8j258|@ ™‚š 2FC 
|eDCE8m83&)( eDCjeDS�f‚46(�p•&DS"7)2#p�S�fdS"7)P"eDf#S"1

46B"46(�7J83e)4

™
š

»

™

�_46(�p•&��

š

�

�

�

*�


4

�

*

���

% �

*-,/.)13(�C3CE2#7)P²*dc0! �]„D! = �‚257zB"eD1Ip�@Af52#7DO/132Fp�S�f[p�BJB913O)257DS�8j(‡C‚¨w(;P"(�8

="=



r

f

vt

y

x

vrr

f

ˆ�2#P"e)13(+„)!# "¦d•‚@Af52#7DO/132Fp�S�f¬•‚BAB913O/2#7DS�8j(�C

�

•���•�� ��!#"

��

�

%

 

�

�

*�


4

�

�

�

�

%

�
-

�

�

�

�

%

�
-

�

�

�

š %

�
-

�

���‚•

�

*E˜ ��* •

�

¡

�
�

%

�

* �

�

�

�

*����

� •�­

3

*j˜"­

3

�o•	� 
 �

�]„)! „ �

� •�­

3

*j˜"­

3

�‡•i2FC‚8j&)(<257J83(�1•S"pŠ8325B97 .0B�8j(�7J8j2FS�f0g�(�8|¨‚(�(�7R.�S�1j8j2Fp�f#(�C��”S"7DO��²¨ª&D2#p•& 2FC'CEeD4²46(‡O

B�n"(�1�S"f5f)O)2#CE8j2#7DpŠ8-.DS"1E832#p�f5('.DS"251•C�257k8j&D('S"g�B�n9(‚(‡cJeDS�8325B97�! �
�

•

�

˜��J•¬2FC�8j&)(ªp�@Jf#2#7DO/132#p�S�f#f5@

Cj@J4646(�831j2Fp¥8313S".).)2#7)PT.0B�83(�7J8j2FS�f‚G_(�f586(�cJeDS�f#f#@•gA@®S�f#fw8j&)(É.DS"1E832#p�f5(‡C�! Åª(�¨ª13258j2#7)PT*dc0!

�]„D! „�� �/gA@Rp�B"46.)f#(�8j2#7)P683&)(“CjcJeDS"1j(<¨w(<4¥So@¥G]S9pŠ83B"1'2L8<S"C

�

•���• �

�




*�


4

�

��!#"

�

� �

�

�

%

�
-É 

�%��! "

�

�

•

���

%

�

-•¡

�

*
•

�

�
-É 

�
��! "

�

� �

�

š %

�
-É 

���
�

��! "

��

�

%

 ��

� �

�

�

*�


4

�

�
�

•

�

*
˜ �

*
•

�

%

�

-•¡

�

�

�

*

�

�

�

�

*����

� •�­

3

*
˜"­

3

�
•�� �

�

�
 � �]„)! U��

?A2#7Dp�(k8j&D(k2#7J8j(�P913S"f¬B�n9(�1{8j&)(646B"46(�7J8•S 2FCZ2#7DO/(�.�(�7DO/(�798+B"Gi8j&)(

�

*
��83&)2#C;S"f5f#B�¨IC � ?A(�(

HI.D.�(�7DO/25,��]Hm!5 �� �‚83&)(+2#O)(�7J8j22��p�S�8j2#B"7DC

�

•o­

�84657575

­

�

���_­

3�4657515

­

3

�+•��

�




*�


4

�

��! "

�

� �

�

�

%

�
-• 

�
��!#"

�

�

•

���

%

�

-R¡

�

*
•

�

�
-• 

����!#"

�

� �

�

š
%

�
-• 

���

�]„)!>Œ �

=�„



S�7�O

�

•�­

3 4 51575

­

3

� •��
��!#"

��

�

%

  �

� �

�

�

*�


4

�

���‚•

�

*E˜���*�•

�

%

�

-•¡

�

�

�

*

�

�

�

�

*����

�R•�­

3

*E˜"­

3

�‡• � �

�

�
 �

�]„)! l �

¨ª&)(�1j(

�

•�­

3�4657515

­

3

�<•²2FC²8j&)( �]46S"1jP9257�S�f �mO/2FCE8j1325g)e)8j2#B"7 B�G<8j&)( p�B97��DP9e)13S�8j2#B"7°p�BAB"1•O/2LK

7DS�8j(�Cd¨ª2L83& 83&)({46B"46(�798•S+8313S9p�(�O6B9e/8wS"7DO

�

•�­

�84 51575

­

�

���_­

3�4 57575

­

3

�;•-2FCi83&)(;p�B"7�O/2L8325B97DS�f

46B"46(�7J83e)4¼O/2FC|831j2#g)e/8325B97kP925n9(�7²SZp�B"7��DP9e)1•S�8j2#B"7r!¬$'&AeDC �o8j&)(ª(‡c9eD25f#25gD1j2#e)4 B"GD8j&D('p�B"7/K

�DP9e)13S�8j2#B"7DS"f/p�BAB"1•O/2#7DS�83(�C”2FCiCE2#46.)f#@“8j&�S�8dB"G�sÁ2#7983(�1•S"p�8j2#7)P;.DS�1j8j2Fp�f#(�C-S�8i8j(�4².0(�1•S�83e)13(

 É257 S�7É(�Â�(�p�8j2#n"(+.0B�83(�7J8j2FS�f

�

�

(�Â �

�

•

�

˜ �A•

»

� � •

�

˜ �A•

�

%

�

-•¡

�

�

�

�

���������

�

��� �
	

$

� �G-

3N7 83&)(+p�S9CE(ZB�G¬Ske)7)25G_B"134

º

�D(�fFORH{.).�(�7DO/25,•u©Cj&)B�¨ICi83&DS�8'83&)(<p�B"7DCj(�13n"(‡O cJeDS�7J832L8|@

™
š

2FC'83&)(+P"(�7)(�1•S�f#25x�(�O•S�7)P9e)f#S"1'4²B946(�7J8je)4hP"2#n"(�7ÉgA@

™dš

»

™

�_46(�p•& �

š

�

™

�!�D(�fFO��

š

�

�

�

*�


4

�

*

���

%

�

ÃIÄ

�

�

�

*�


4

-
*

�

�

*

�

uw@ 4¥S �A2#7)P²8j&)(+13(�.)fFS"p�(�46(�7J8

¡

�

*

�
�

% %’¡��

�

*

�
�

%

�

- *

�

�

*

¡
Ä

���

˜

G_B"1'83&)(+83(�134 � ¡

�

*

���

%��)B/p�p�e)131j2#7)P6257z*dc0! ��„)! „ �w¨w(+4¥So@RcJe)2#p �Af#@RO/(‡O/eDp�(;83&)(+G_B91j4¿B"G

*dc0!���„)!>= �<2#7•8j&)( .D1j(‡CE(�7Dp�(6B�GISÉ4¥S�P97)(�832#p �D(�f#O�!•HªG 83(�1k46S �A257)PÉ83&)( 13(�.)fFS"p�(�46(�7J8 �

258<2FCZp�B"7An"(�7)2#(�7J8I8jBÉP"13B"eD.z8j&)(²(�,A8j1•S¥13(�Cje)f58j2#7)P 83(�134

�

4

�

-
*

¡-¡”Ä %

�

�

*

S�f#B"7)P ¨ª258j&T8j&)(

.0B�8j(�7J8j2FS�f�8j(�1j4 �
�

•

�

*
˜ �

*
•Z2#7T*dc0! ��„)! „ �ZCEBR8j&DS�8;8j&)(²(�7J8j2#13(²S"7DS�f#@/CE2FCIG_B9f5f#B�¨ª2#7)PR*dc0!

�]„D! „��kP"BA(�Ck8j&D1jB9e)P"& .)1j(‡CE2Fp�(�f5@ S"C²g�(�G_B"13("!©$'&)(��D7DS"fª1j(‡CEeDfL8¥2FC²8j&DS�8¥8j&)( 4¥S�13P"2#7DS"f

p�B97��DP9e)13S�8j2#B"7DS"f�O/2FC|831j2#g)e/8325B97 2#C{8j&DS�8{B�Gds 2#7J8j(�13S9pŠ8j(�1j2#7)P¥.DS"1E832#p�f5(‡CIS�8Z8j(�4².0(�1•S�83e)13(

 É257 S�7É(�Â�(�p�8j2#n"(+.0B�83(�7J8j2FS�f

�

�

(�Â

�

•

�

˜��J•

»

���w•

�

˜ �A•

�

%

�

-R¡-¡
Ä

�

�

�

%

�

-•¡

�

�

�

»

���w•

�

˜ �A•

�

%

�

-R¡{•_¡

�

¡
Ä

•

�

�

� �]„)! t �

$'&DS�8'2FC �/8j&)(+4¥S"1jP9257DS"f[O/2#CE8j132#g)e/8j2#B"7ÉB�G�8j&D(“p�B"7��DP"e)1•S�8325B97•p�BJB913O)257DS�8j(‡C‚2FC

�

•�­

3�4651575

­

3

�+•�� ��! "

�
�

�

%

 

�

�
�

�

�

*�


4

�

�

(�Â

�

•

�

*
˜ �

*
•

�

�

�

*����

� •�­

3

*
˜"­

3

�
•

� �

�

�



� �]„)! € �

$'&)(Ép�B"7�O/2L8325B97DS�fwO/2FC|831j2#g)e/8325B97®B�Gª8j&D(R46B"46(�7J83e)4Žp�BAB"1•O/2#7DS�83(�C“13(�4¥S"257DC“8j&)(ÉCjS"46(

S�7�OR2FCªP"2#n"(�7RgA@R*‚c�! ��„)!>Œ �wS"C'g0(�G_B91j(9!

=�U



� 	�� ��
������ ���  � �
� ���  ����! ��
�/


‘<2#n"(�7z83&)(m(‡cJe)25f#2#g)1j2#e)4�.DS"13S"4²(�8j(�13Cª £S"7DOz¡©B�G-83&)(kp�f5B9eDO ��8j&)(k(�Â�(�p�8j2#n"(“.0B�83(�7J8j2FS�f

B�G‚*dc0! �]„)! t �Zp�B946.)f5(�8j(�f5@£O/(�8j(�1j462#7)(�C<(�cJe)f#2#g)1j2#e)4¤.)13B".0(�1j8j2#(�CZB�Gd8j&)(6p�f#B"eDO CEe�p•& S"C

Cj&DS�.0(+S�7DOÉO/(�7�CE258|@"!

��� � ���

��� � 	

�©258j&zÃIÄ

»¾½

2#7z*dc0! �]„D!>t � �/83&)(;¡ O/(�.�(�7DO/(�798I(�,A8j1•Sk.D25(‡p�(

�

%

�

-•¡

�

�

�

˜

2#7m83&)('(�Â�(�pŠ8325n9(‚.0B�83(�7J8j2FS�f/2FC-cJe)258j('257J83e)2L8325n9(ªCE2#7Dp�(w258”2FC 
|eDCE8”8j&)('13(�.)e)fFCj25n9(wp�(�7J8j132LG_eDP9S�f

.0B�8j(�7J8j2FS�fw8j&DS�8 p�S�e�CE(‡Cm83&)( p�f#B"eDO°8jB•g)e)f#P"( S�8²83&)(z(�cJeDS�8jB"16O/e)(É83B 83&)(ÉG]S"p�8²83&DS�8

8j&D(zp�f5B9eDO 2#C¥p•&DS"13S9pŠ83(�1325x�(�O®gA@°S ÆE1jB"83S�8325B97 G_13(�cJe)(�7Dp�@9ÇR¡I!©$'&)2FC6g)e)f#P"(z2#7Dp�13(�S9CE(‡C

S"C � ¡ �r2#7Dp�13(�S9CE(‡C�! 3N7DO)(�(�O ��2#7®83&)(ÉS"gDCj(�7Dp�( B�GIS

­

º

�D(�fFO �-258k2FCm7D(�p�(‡CjC3S�13@£83&DS�8k8j&)(

p�B97��D7)(�46(�7J8“O/e)(68jBz83&)(68j1•S�.•.0B�8j(�7J8j2FS�fig0( C|831jB97)P"(�1<8j&DS"7 83&)(¥e)7Dp�B"7���7)257DP (�Â�(�pŠ8

B�Gª83&)( p�(�79831j25G_e)PJS�fd.0B�83(�7J8j2FS�fwG_B91m83&)(�13(R83BTg0(•(‡cJe)25f#2#g)1j2#e)4 S�86S"f5f !°«{8j&)(�1j¨ª2FCE(R8j&)(

.DS"1E832#p�f5(‡C‚¨wB"eDf#OzS�f#f[(�n9(�7J8je�S�f#f5@¥(‡Cjp�S�.0("!

��� � � �

���
�� 	

�©&)(�7�ÃIÄ

À» ½

2#7�*dc0! ��„)! t � �{¨‚( �D7DO¹83&DS�8É2L8

� �

.�BJCjCj2#g)f5(T8jB &�Son"( 83&)(TB�n9(�1•S�f#f

(�Â�(�p�8j2#n"(“.0B�83(�7J8j2FS�f�g0(kp�B97��D7)2#7)P•(�n"(�7 ¨ª&)(�7£8j&)(kgDS�13(“(�f#(�p�8j13B9CE83S�8j2Fp;8j1•S�. .0B�83(�7J8j2FS�f

2FCI7)B"8�!{ˆDB"1{(�,)S�46.)f#( �0f5(�8ZeDCZ.)2Fp �ÉS"7 (�f#(�pŠ831jBJC|8•S�832#p+.0B�83(�7J8j2FS�f¬¨ª&)2Fp•&£2#C{e)7Dp�B"7��D7D257)P

2#7•83&)(;8j1•S�7�CEn9(�1•CE(<O/2513(�p�8j2#B"7 �)CjeDp•&zS"C

�
�

• �r˜ ��˜ �A•

»

-•¡

�

�

�

•

�

�

�

�

�

�

�

�
�

�

• � �]„)! ƒ �

*in9(�7m2#7kCjeDp•&²SI8313S".m.0B�8j(�7J8j2FS�f ��S{e)7D2LG_B91j4

º

�D(�fFO²S�f#B"7)P ��<¨ª2#f5f/Cje(0 p�(‚8jB;p�B94².Df5(�8j(�f#@

p�B97��D7)(+p�B"e)f#B"4kg•2#7J8j(�1•S"p�8j2#7)P².DS�1j8j2Fp�f#(�C'.)13B�nA2#O)(�O¥83&DS�8

¡-Ä

�

� ¡

�

˜ ��„)!# �†��

Cj257Dp�(T83&)(�13(T2FCzS�f#¨wSo@/C

�

� �

�

noS"f5eD( B"G“8j&)(•13B�83S�8j2#B"7©G_13(�cJe)(�7Dp�@¹¡ G_B91z¨ª&)2#p•&¾8j&)(

(�Â�(�p�8j2#n"(É.�B"8j(�79832#S"f �

�

(�Â

�

•

�

˜��J•k2#7 *‚c�! �]„D!>t �k2#C6p�B97��D7)2#7)P �_.D1jB�nA2FO/(�O 8j&DS�8 ��„)!# �†��

&)B9f#O)C��Š!

��� � ��� �

2

�

�

�

��
 � � , �
�

-

•‚B"7�CE2FO/(�1¬8j&D(‚fFS�gmG_13S"4²(w2#7m¨ª&)2Fp•&“83&)(�13(‚2FC¬8j&)('4¥S�P97)(�832#p �D(�f#O[!”HI.D.�(�7DO/25,ku<!5 wCE&)B�¨IC

8j&�S�8{gA@•8j1•S�7DCEG_B"1346257)P683BRS6G_1•S�46(“13B�8•S�8j2#7)P S�8IG_1j(‡cJe)(�7Dp�@

�

Ã
Ä

+
�

¨+! 1‡! 8I83&)2FCIG_1•S�46( �

B"7D(;p�S�7 p�B946.)f5(�8j(�f5@•1j2FOÉB"7)(‡CE(�fLG�B�G�8j&)(“4¥S"P"7)(�8j2Fp ��(�fFO S�7DOÉ&DSon9(Z258{g0(+1j(�.)f#S9p�(‡ORgA@

S6p�B97��D7)2#7)P6.�B"8j(�79832#S"f

%

�

-
�

Ã
Ä

� �

�

�

�

˜

="Œ



¨ª&)2Fp•&k2FC�8jB+g0(ªS"O)O)(�O²B"7J8jBZ8j&D('8j1•S�.².�B"8j(�7J832#S"f)S�f#1j(‡S"O/@+.)13(�Cj(�7J8‡!�$'&)2FC�8j&D(�76254646(�O)2LK

S�83(�f#@ 4¥S �9(�C'p�f#(�S"1ª¨ª&J@R*dc0! �]„)!# �†��‚2#C'83&)(“S�.D.)1jB9.)132#S�8j(Zp�B"7DO)2L8325B97•G_B91Ip�B97��D7)(�4²(�7J8�!

$'&)2#7 �A257)PR257 83(�134¥CªB�G-83&)(“13B�83S�8j2#7)P6G_1•S�46(“2FCIB�G 83(�7£S cJe)2Fp �É¨wSo@¥83BRO/(‡O/eDp�(m8j&)(

S�7�CE¨w(�1{G_B"1<46S"7A@zCj258jeDS�8j2#B"7DC;Cj257Dp�(“83&)(²O)@J7�S�462#p�C<257T8j&)2FCZG_13S"4²(kf#S9p �/Cª8j&D(6p�B"46.)f#2LK

p�S�8j2#B"7ÉB�G”S

º

��(�fFO[!iMIB�¨w(�n9(�1
�ASkG_(�¨Èp�Son"(�S�83C'S�13(<257zB"1•O/(�1�!

S �m«ZgAnA2#B"eDCjf5@£8j&)(R8j132#p � 2#CmB"7)f#@ S".).)f#2#p�S�g)f#(¥2LGª83&)(

º

��(�fFO 2#Cme)7)25G_B"134’S"7DO•8j&)(

8j1•S�.É.0B�8j(�7J8j2FS�f[2#7•83&)(+fFS�g•G_13S"4²(;2FCIp�@/p�f52#7DO/132#p�S�f#f5@ Cj@A464²(�8j132#p"!

g �;*in9(�7 25G‚83&)( p�B97DO/258j2#B"7DC+2#7®S �<&)B9f#O•258“2#C“7)(�p�(�C3CjS"1j@z83&DS�8+83&)(�13(¥g�(¥B97)f#@£B"7)(

8|@A.�(²B�Gdp•&�S�13P"("!;$'&)2FC{2FC<g�(‡p�S"eDCE(m8j&)(6O/2#1j(‡pŠ8325B97£B�Gd13B�8•S�8325B97 B�Gi83&)(k13B�8•S�83257)PRG_13S"46(

O/(�.�(�7DO)CªB97R83&)(“CE2#P"7ÉB�G�8j&D(;p•&�S�13P"("!

p1�”ˆ�2#7DS�f#f5@m2L8-2FC”2546.0B"1j83S�7J8”8j&�S�8i¨w(wO/B;7)B"8iS�8E83(�46./8-83B<nA2FCEe�S�f#25x�(‚(�n"(�7k8j&D('8j2#7)25(‡C|8

O/2FCjCj2#.DS�8325n9(6G_B"1•p�(RS9pŠ8j2#7)P B97 8j&)(•.DS�1j8j2Fp�f#(�Cm257 83&)(RfFS�g G_1•S�46( ��g0(�p�S"eDCj(RCEe�p•& G_B"1•p�(�C

8j1•S�7�C|G_B91j4 CjB"46(�¨ª&�S�8¥e)7)2#7J8je)258j2#n"(�f5@ 257J8jB 83&)( 13B�83S�8j2#7)P G_13S"4²(£p�S�eDCj2#7)P•cJeDS"f5258j258j2#n"(

(�Â�(�p�83CÉn"(�1j@©O/25Â�(�13(�7J8zG_1jB94 83&)B9Cj(•B"7)(•¨‚B9e)fFO©8|@A.)2Fp�S�f#f#@ (�,/.�(‡pŠ8 B�GkS O/2FCjCj2#.DS�8325n9(

G_B"1•p�(9!

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

�

H P9f#S"7Dp�(wS�8�*dcAC�! �]„)! t � „)! € � „)!>Œ ��Cj&)B�¨ICr8j&DS�8r83&)(‚.�S�1•S�46(�83(�1[¡TS�Â0(‡pŠ83Cr8j&D(‚(‡c9eD25f#25gD1j2#e)4

CE83S�83( 2#7®8|¨‚B ¨'So@/C�! �•(R7)B"8j(‡O S�g0B�n"(683&DS�8k¡‰O)(�8j(�1j462#7)(�C“8j&)(•(�Â�(�p�8j2#n"( .0B�83(�7J8j2FS�f

S�7�O¥&)(�7�p�(I83&)({(‡cJe)25f#2#g)1j2#e)4 Cj&DS�.0(ZS"7DO O/(�7DCE258|@6B�G[83&)(Zp�f5B9eDO[!d«{G�(�cJeDS"f�2#46.�B91E8•S�7Dp�(

2FCI83&)(¥S�.).0(�S"13S"7Dp�(“B"Gi¡�2#7£8j&D(6p�B"7DO)2L8325B97DS�f”O/2FC|831j2#g)e/8325B97£G_B"1Z8j&D(k46B"46(�798•S)!+ˆ)B91<S

P"2#n"(�7 p�B97��DP"eD13S�8j2#B"7 8j&)(•4²B946(�7J8je)4 B"GI(�S"p•&®.�S�1j8j2Fp�f#( 2#CkS"C3CE2#P"7D(�O•257�O/(�.0(�7DO)(�7J8jf#@

gA@²O)13So¨ª2#7)P;2L8•Cdn9(�f#B/p�258|@kp�B946.�B97)(�7J83C

±
�

˜

±
�

S�7DO

±

š
G_13B"4Ê257DO)(�.0(�7DO/(�7J8‚P9S"eDC3CE2FS�7DC”B"G

¨ª2FOA8j&��

�

n�S�132FS�7Dp�(��
	   +�- !�$'&)(iP9S"eDC3CE2FS�7;O/2FC|831j2#g)e/8325B97DC[G_B91

±
�

S"7DO

±

š
S"1j(ip�(�7J8j(�1j(‡O

S�13B"eD7DO

½

˜JgDe/8ª8j&)(;PJS�eDC3CE2FS�7 G_1jB94¿¨ª&)2Fp•&•¨w(<O)13So¨©83&)(<83S"7)P"(�79832#S"f[p�B"46.0B"7)(�7J8

±
�

2#C

p�(�7J8j(�13(�O²S�13B"eD7DO -•¡

�

¨ª&)(�1j(

�

2#C”83&)(Ip�@Af#257�O/1j2Fp�S"f)O/2FC|8•S�7Dp�(ªB�G08j&)(I.�S�1j8j2Fp�f#(‚G_13B"4¼8j&)(

8j1•S�. S�,/2#C�!“$'&AeDC{8j&)(646B"46(�7J83e)4¤B�Gd(‡S"p•&£.�S�1j8j2Fp�f#(m2FC<p�B"131j(�f#S�8j(‡O ¨ª2L83&T2583C<.0B9Cj2L8325B97

2#7 8j&)2FCmCj2546.)f#(R¨'So@"!�3 8m2FC“2#46.�B91E8•S�7J8“8jBT1j(‡S�f#25x�(68j&DS�8“8j&)2FC²p�B"1313(�fFS�8j2#B"7•.0(�1•CE2FC|8•C“S�8

S�f#f‚8j2#4²(‡C6O/e)13257)PT8j&)(z(‡c9eD25f#25gD1j2#e)4ŽO/@A7DS�462Fp�C²B�Gª83&)(zCE@/CE8j(�4z! $'&)2FCk2#C6Cj2546.)f#@ 8j&)(

4¥S�83&)(�4¥S�832#p�S�f”831je/83&•8j&DS�8+8j&)( O/2FCE8j1325g)e)8j2#B"7 B�Gw*dc0! �]„D! = �{2FC+1325P9B"13B"eDCjf#@zCE83S�8j2#B"7DS"1j@

e)7DO)(�1”8j2#46(ª(�n9B"f#e/8j2#B"7kB�G08j&)(ªCj@983(�4z!�*in"(�76S�8”8j&)(ª132#C��+B�G�g0(�fFS�g0B"e)13257DP{83&)2#Ci.�B9257J8-¨‚(

¨ª2#f5f�CE.0(�f#f�258{B"e/8<p�B"7�p�13(�8j(�f5@9!w?AeD.).�BJCE(+¨w(+.)2Fp �ÉS"7z257)258j2FS�f�p�B97DO/258j2#B"7zB�G�8j&)(kCE@/CE8j(�4 �

C3So@��r—9˜0gA@£O/13So¨ª2#7)P¥G_13B"4�83&)(6O/2#CE8j132#g)e/8j2#B"7 B�Gd*‚c�! ��„)! € �Š! /{B�¨‰254¥S"P"2#7)(“G_B9f5f#B�¨ª257DP

8j&D(²O/@A7DS"462#p�CZB"Gi8j&D2#C+CE83S�8j(kG_B"1+S�7A@ S�13g)258j1•S�13@R832546(��ª8jBÉB"g)83S�2#7£83&)(²8j2#46(²(�n"B9f5n9(�O

CE83S�83( �r—9•
�E• �J$'&D(Zp�fFS�2#4 2#Cd8j&�S�8 ��—9•��E•-2FC‚O)13So¨ª7¥(�,/S9pŠ83f5@²G_13B"4 8j&)(;CjS"46({O/2FC|831j2#g)e/8325B97

S"C �
—

2FC�!k$'&DS�8<2FC��r2LG'CEB94²(�B"7)(²¨w(�13(m83B•13(�.0(�S�8Z83&)2#C;(�,/.�(�1j2#46(�7J8+46S"7A@z8j2#4²(‡C;B�n"(�1

G_B"1w2#7DO/(�.0(�7�O/(�7J8ªp•&)B"2Fp�(‡CiB�G��
—

��O/1•So¨ª7¥G_1jB94 �]„)! € � � �AS�7DOR¨‚(�1j(I8jBm&�S�7DOReDCi83&)(Z8j2#4²(

(�n9B"f#n"(‡O•CE83S�8j(‡C �
—

•
�E•�˜”2L8²¨‚B9e)f#O g�(•2546.0B9C3CE2#g)f#( G_B"1²eDCm8jB•C|8•S�8j2FCE8j2Fp�S�f#f#@•O/2FCE8j2#7)P"e)2FCj&

8j&D(�Cj(IG_13B"4 8j&D(<CE83S�8j(�C �
—

8j&D(�4¥CE(�f5n9(�C�!-$'&)(�13({¨wB"e)fFO¥g0(Z7DBk¨'So@m83Bm83(�f#f�¨ª&)(�83&)(�1w¨‚(

¨w(�13(Zg0(�2#7)P¥&DS"7DO/(�OR8j&D(“C|8•S�8j(‡C �
—

B91'8j&)(“CE83S�8j(�C �
—

•��E• �

=�l



����� ���

� � 
 4

�

� ��� 4��(254 6
132

�

�N2 


ˆ)13B"4Ê*dc0! �]„D! Œ �-258‚2FC‚p�f5(‡S�1-83&DS�8w257 (‡cJe)25f#2#g)1j2#e)4 �J8j&)(Z(�,/.0(�pŠ83(�O¥n�S"f5e)({B�G[8j&D({n"(�f5B/p�2L8|@

B�GZ(�S"p•&°.DS�1j8j2Fp�f#(•2FC².)13(�p�2FCj(�f#@ 83&DS�8¥¨ª&)2Fp•&°258¥¨‚B9e)fFO &DSon9(R25G{.DS�1j86B�GZS 1j2#P"2FO g0B/O/@

Cj.)257D7)257DPzS�8+8j&)(6G_13(�cJe)(�7Dp�@£¡I!�3N7 Cj.)258j(6B�Gw8j&D2#C;G]S9pŠ8
��8j&D( S"pŠ83eDS�fiO)@J7�S�462#p�C;B�Gw8j&)(

Cj@ACE8j(�4 4¥So@•257£P9(�7)(�13S"f�g0(m7)B"8j&)2#7)P f#2 �9(+8j&�S�8{B"GdS¥1j2#P"2FOÉg�B/O/@z46B�8325B97�!I$¬B 1j(‡CEB9f5n9(

8j&D(ZS�.D.DS�13(�7J8jf#@kp�B"7J8j1•S"O)2#p�8jB"13@m7�S�8jeD1j(IB"G[8j&)(‡CE(Zf#S9C|8d8|¨‚BmCE83S�8j(�4²(�7J83Cif#(�8weDCwp�B"7�CE2FO/(�1

S�7 (�,)S�46.)f#("!“$¬BÉ25f#f5e�C|8313S�8j(k8j&)(6.0B"2#798;¨w(k¨ª2#f5f”8•S �9(

­

ºÁ» ½

˜�(�n"(�7T8j&)B9e)P"&T8j&)(¥p�S"Cj(

¨ª258j&zSm4¥S�P97)(�832#p �D(�f#O•2#CªcJeDS"f52583S�8j2#n"(�f5@¥O/25Â0(�1j(�7J8�!d?ABk83S �"(

­

º »©½

S�7�ORS²CE.)&D(�132#p�S�f#f5@

Cj@J4646(�831j2FpZ8j1•S�.).D257)P6.0B�83(�7J8j2FS�f[P925n9(�7ÉgJ@

�

� •

3

•

»

%

�

-•Ã �

3

�

�

ˆ)B91dS;.DS"1E832#p�e)f#S"1dp•&)B92#p�(‚G_B91i83&)(In�S�f#e)(�CiB�G�8j&)({.DS�1•S�46(�83(�1•C�¡ � S"7DOk8j&)({8j(�4².0(�1•S�83e)13(

  �o8j&D(‚(‡c9eD25f#25gD1j2#e)4‰O/(�7�CE258|@+B�G/83&)(wp�B"e)f#B"4kg+257J83(�1•S"pŠ83257DPI.DS�1j8j2Fp�f#(�C�p�S"7“g0(d4¥S"O/(d8jB<g�(

CjBIO/25f#e/83(i8j&�S�8r83&)(i.DS"1E832#p�f5(‡C�2#7J8j(�1•S"p�8�n"(�1j@Z¨‚(‡S �Af5@Z¨ª2L83&“(�S9p•&;B�8j&D(�1¬S"7DO+p�B9f5f#2FCE2#B"7DCrS�13(

1•S�13("! 3 8Z2#CZp�f#(�S�1I8j&)(�7z8j&DS�8{(�S9p•&É.�S�1j8j2Fp�f#(“¨ª25f#fr46B�n9(<2#7TS"7É2#7DO/(�.�(�7DO/(�798Z8j1•S 
|(‡pŠ8jB91j@

B�GiS"7 (�f#f52#./8j2Fp�S"f¬Cj&DS�.0( ��S�7�O S�8ZS6G_13(�cJe)(�7Dp�@•¡ � � /{B�8j2Fp�(“8j&DS�8{8j&D(+8j1•S 
|(‡pŠ8jB91j@•2#C{7)B�8

p�2#1•p�e)fFS�1<S"C<257•S 1325P92#OTg�B/O/@£S"7DO£2583CZG_13(�cJe)(�7Dp�@zB�G‚4²B"8j2#B"7 &DS"C<S�gDCjB"f#e/83(�f#@É7DB�8j&D257)P

8jB•O/BT¨ª258j&°8j&)(•.DS�1•S�46(�8j(�1m¡I! 3 8²2#CkB"7Df5@•8j&D(Ép�B"f#f5(‡pŠ8j2#B"7®B"G{.DS"1E832#p�f5(‡CmS"C²S ¨ª&)B9f5(

¨ª&)2Fp•& Cj&)B�¨IC;S 83(�7DO)(�7Dp�@ 8jBzg0(²13B�8•S�83257)PÉS�13B"e)7�O£46B"13(k2#7•B"7)(6O/2#1j(�13p�8j2#B"7£83&DS�7•2#7

8j&D(+B�8j&D(�1IS�7�O ¡ 2#CIS²46(�S9CEeD1j(<B�G�8j&)(“O)(�P"13(�(Z8jB¥¨ª&D2#p•&•8j&)2FCªg)2FS"C'(�,/2#CE83C�!

/IB"8|¨ª2L83&DC|8•S�7DO)257)PR8j&)(kG]S"p�8{83&DS�8<¡�2#CZ7)B"8<7)(‡p�p�(�C3CjS"1j2#f5@•1j(�f#S�8j(‡Oz8jBÉS 1325P92#O g0B/O/@

Cj.)257•B�G�83&)(+CE@/CE8j(�4 ¨ª2L83&R83&DS�8wG_1j(‡cJe)(�7Dp�@ �A258'2FC'CjS�8j2FC|G_@A2#7)P“83B �D7DO¥83&DS�8ª258w2FCw.�BJCjCj2#g)f5(

8jB �D7�OÉS"7•2#7J8j(�1j.)13(�8•S�8325B97•B"Gr¡¹¨ª&)2#p•&zO/BA(�Cªp�S�./83e)13(Z83&)2FCª257J83e)2L8325n9(;G_(�(�f52#7)PD!

����� � �

� � 
 4�13- �

�

� 
 ��� �
	

+ 
 �




	
�=, 132

�
- 


�




�

³��#³��FV��]�

�����
�

+m���o��¶J\ $/�������

�•(Zg0(�P9257•gJ@¥p�B"46.)e/83257)Pk8j&D(<p�B"131j(�f#S�8j2#B"7¥g0(�8|¨w(�(�7

���

%iS"7DO

�

*
G_B"1'S�7A@6B"7)(<.DS�1j8j2Fp�f#("!

3 8I2FC'eDCE(�G_e)f[83B¥46S �"(Z8j&)(“p•&�S�7)P9(<B"G¬n�S�132FS�g)f#(�C

$

�
�

%

»

�
�

%

�

-•¡

�

*

�

*

»

�

*

¨ª258j& �9S9p�B9g)2#S"7 (‡cJeDS�f”83B % � $

�
�

%<2FC;8j&D(¥1j(‡CE2FO/eDS"f”83S�7DP"(�7J832#S"fip�B"46.0B"7)(�7J8“B�Gd83&)(�134¥S�f

46B"46(�7J83e)4 B�G'SÉ.DS�1j8j2Fp�f#(²S�G 8j(�1+&DSonA257)PzCje)g/8j1•S"p�8j(‡OTSo¨'So@É2583C;13B�8•S�83B"13@zp�B"46.0B"7)(�798

G_13B"4

�
�

%{S�7�OT2FC;(�S9CE2#f5@£Cj(�(�7T83Bzg�( SÉ1•S�7DO/B94¤n�S�132#S"g)f5(6O/2FC|831j2#g)e/83(�O 257�O/(�.0(�7DO)(�7J8jf#@

G_13B"4hS"f5f�83&)(+B�83&)(�1IO/(�P"13(�(‡C‚B"G¬G_13(�(‡O/B"4z!-$'&)(�7•83&)(“p�B�n�S"1j2FS�7Dp�(

p�B�n�•

�
�

%Š˜

�

* •

»

p�B�n0•'-R¡

�

*

�

$

�
�

%•˜

�

* •

»

p�B�n0•'-R¡

�

*E˜

�

* •

�

p�B�n�• $

�
�

%•˜

�

* •

»

-•¡

+

�

�

%

�

½

˜

CjBk83&DS�8

¡

»

%

-

p�B�n�•

���

%�˜

�

*
•

p�B�n�•

�

*j˜

�

*�•

»

%

-

p�B�n0•

���

%Š˜

�

*
•

+

�

�

%

� ��„)!# " ��

=9t



r

v t

ˆ�25P9e)13(6„D! =)¦k?/p�S�8E83(�1“.Df5B"8m1j(‡CEeDfL83257)PÉG_13B"4’S�7 (�cJe)2#f52#g)1325eD4’CE83S�8j(¥B�G'7)B97)257J83(�1•S"pŠ83257DP

.DS"1E832#p�f5(‡C�! $'&)( CEf#B".0(zB�G{83&)( f#257)(zP925n9(�C6S C|8•S�8j2FCE8j2Fp�S�f'(‡C|83254¥S�83(zB�G{83&)( .DS"13S"4²(�8j(�1

¡‰S�.).0(�S"1j2#7)Pz257®*‚c�!��]„D!5 o= ��!�/{B�8j2Fp�(683&DS�8k(�n"(�7•8j&)B9e)P"&•¡‰2#C+K n9(68j&)(�1j( S"1j(¥4¥S�7A@

.DS"1E832#p�f5(‡Cwp�251•p�eDf#S�8j2#7)P6257É8j&D(+B".).0B9Cj2L83(��Zn"(+O/2#1j(‡pŠ8j2#B"7r!

ˆ)B91²p�B"46.)f#(�83(�7)(‡CjCk¨‚(ÉS�fFCEB p�B"46.)e)8j(•8j&)(zp�B91j13(�fFS�8325B97

3

•

�
�

%�˜

�

* • �igDe/8k83&)2FCmG_B91j4ke)fFS

Cj(�(�4¥C'f#(�C3C'eDCj(�G_e)f !d?A2#7Dp�(

+

�

���

%

»

+

�

�

�

�

%

�
+

�

�

���

%

»

•!-•¡

+
�

%E•

�

�
+

�

�

���

%

˜

8j&D(“p�B"1313(�fFS�8j2#B"7

3

•

���

%�˜

�

*
•��¾p�B�n�•

���

%•˜

�

*
• +)•

+

���

%

+

�

%j•w2#C

3

•

���

%�˜

�

*
•

»

CE2#P"7¬• ¡‚•

�

%

�

�

���

�

%

�

�

���

%

�

�

�

+

�

���

%

»

� -É  �

+

�

%²O/(�.0(�7DODCkB97®8j&D(•(‡c9eD25f#25gD1j2#e)4 O/2FC|831j2#g)e/8325B97°13(�Cje)f58j2#7)P£G_13B"4Ž*dc0!

�]„D! l��Š!

³��#³��FV��FV W  [���=$)�"���]��µ
Ã

*dc0! �]„D!5 9 ��dCEe)P9P"(‡C|8•CwSk7DS�8je)1•S�f0.)13BAp�(�O/eD1j(Z8jB²(�,A8j1•S"p�8‚¡ P"2#n"(�7ÉSm.�S�1j8j2Fp�e)fFS�1w(�cJe)2#f52#g/K

1325e)4¿CE83S�8j(ZB�G�83&)(<Cj@/C|83(�4z!”Qif#B�8'8j&)(

±=�

%dS"7DO

�

*
p�BAB"1•O/2#7DS�83(�CiB"Gr(�S9p•& .DS"1E832#p�f5(<257R8j&)(

��� ±=�

.)fFS�7)(9!•?A(�(¥ˆ�2#P"e)13( �]„D! = �Š! $'&)2FC+P"2#n"(‡C;eDC“SzC3p�S�8j8j(�1“.)f#B�8+8jBz¨ª&)2Fp•& ¨‚(¥4¥So@

�)8;SRCE8j1•S�2#P"&J8{f#257)(m8j&)13B"eDP"&z8j&D(kB91j2#P"2#7�!{$'&)(²CEf#B".0(mB"G-8j&)2FCZf52#7)(²2#C{¡��0H{.).)f#@A257)PR8j&)(

CE83S�7�O)S�1•O .)13B/p�(‡O/e)13(ZB"G �D7DO)257)P¥Skf5(‡S"CE8ICjcJeDS"1j(‡C �)8I¨w( �D7DOÉB"e)1•Cj(�f#n"(�Cwp�B946.)e/8j2#7)Pk¡

S"C

¡

»

�

±=� �

�

�

�-�

�

»

•

±=�

�

˜

51575|±=�	�

• �‡•

��4

˜

51575��

�;•

•

�
4

˜

57515 �

�
•

5

•

�
4

˜

57575 �

�
•

=�€



¨ª&)2Fp•&•2FCª7)B"8j&)2#7)P6g)e/8

Ã

»

™

�_46(�p•&��

š




š

��„)!# ‡= �

¨ª&)(�1j(




šZ2FC-8j&D(I46B"46(�7J8dB"G�2#7)(�1E832#SD!”$'&D({O/(�132#noS�8j2#B"76B�G[*dc0! �]„D!5 o= ��2FCdcJe)258j(IP9(�7)(�13S"f�!

3 8i2FC”noS"f52FO²g�B"8j&6¨ª258j&6B"1-¨ª258j&)B9e/8dS

º

�D(�fFO[!-$'&)(ª7Ae)46(�1•S�83B"1”2#7²*‚c�! �]„D!5 o= �¬&)B�¨w(�n9(�1
�

2FCªS�f#¨wSo@/C‚8j&)(+46(‡p•&DS�7)2Fp�S"f[S�7)P9e)f#S"1'4²B946(�7J8je)4z!

$rB CE&)(‡O CEB94²(¥f#2#P"&J8mB"7 *dc0! �]„D!5 o= �<2#4¥S�P"2#7)( SÉ83&)B"e)P9&J8m(�,/.0(�132546(�7J8“2#7®¨ª&)2Fp•&

8j&D(Zp�f#B"e�O¥2#CwS�8w(�cJe)2#f52#g)1325eD4 S"7DO¥2FCd46B�nA2#7)P“2#7•CjB"46(ªG_132#p�8j2#B"7)f#(�C3C‚S"7DO¥4¥S"C3Cjf5(‡CjC 	De)2FO

¨ª&)2Fp•&¥2#C‚CEe�O)O/(�7Df5@²G_13B"x�(�7¥S�8wCjB"46(ª2#7DCE83S�7J8‡!”MZSonA257)P;G_13B"x�(�7¥2#7J8jB+83&)2#CwCjB"f#2#O²G_B91j4 8j&)(

¨ª&)B9f5(“S9CjCj(�4kg)f5@•2#CI7)B�¨ÈG_B"1•p�(�O•83B¥1jB"83S�83(“S"CIS 1j2#P"2FOÉg�B/O/@zS�8{CjB"46(+G_13(�cJe)(�7Dp�@9!‚*dc0!

�]„D!5 o= �”4¥S �"(�C-8j&)(Z1j(‡S"CjB"7DS"g)f5(Ip�f#S"254Ê83&DS�8‚8j&)2FCiG_13(�cJe)(�7Dp�@²2FCi2FO/(�7J8j2Fp�S"fD83B+8j&D(Z.DS"13S"4²K

(�83(�1w¡ (�n"(�7R83&)B"e)P9& 83&)(+46B�8j2#B"7•B�G¬8j&)(;.DS"1E832#p�f5(+O/@A7DS"4²2Fp�Cw.)132#B"1w8jB“ÆjCEB9f52FO/22��p�S�8j2#B"7AÇ

4¥So@ g0(+7)B�83&)257DP²f#2 �"(<8j&DS�8I257 S²1325P92#O•g�B/O/@9!

³��#³��FV��#³ +B&��"\��D������� $)��� .•�o� � ���•�¬µ0��\�$/� 	¼��` ¶A���‡�¬`

�•(<7DB�¨©83S �"(;Skp�f5BJCE(�1‚f#BAB � S�8'83&)(;4²(‡p•&DS�7D2#p�S�f ��6S�7)P9e)f#S"1‚46B94²(�7J8je)4¿.0B9C3Cj(�Cj(�O¥gA@

8j&D(‚Cj@983(�4z!¬H CE2#7)P9f5(‚.DS�1j8j2Fp�f#(i.0B9C3CE(‡CjCj(�C�SZp�(�1E8•S�2#7+4²(‡p•&DS�7D2#p�S�f ��ZS�7)P9e)fFS�1�46B"46(�7983e)4

S�13B"eD7DOÉ8j&)(m8j1•S�.£S�,A2FC{S9C{258Z46B�n9(�Cªe)7�O/(�1Z8j&)( 
|B"2#7J8Z2#7�	De)(�7Dp�(²B�G”8j&D(k(�f5(‡pŠ8j132Fp �D(�fFO)C

O/e)(“8jB 83&)(“8313S".£S�7DOÉ83&)(mB"8j&)(�1{.DS"1E832#p�f5(‡C�! ��3 8<S"f#CjB6G_(�(�f#C{8j&)(ke)7)25G_B"134

º

�D(�fFO���!{$rB

8j&D({(�,A83(�7J8d83&DS�8‚8j&)(Z257�	�e)(�7Dp�({B"GrS�f#f)8j&D({B�83&)(�1‚.DS�1j8j2Fp�f#(�C‚p�S"7 g�(<S"p�p�B"eD7983(�O²G_B91dgA@²S

46(�S"7“(�f#(�p�8j132#p �D(�fFO �o8j&D(‚46(�p•&�S�7)2Fp�S"fJS"7)P"e)fFS�1¬46B"46(�7J8jeD4ÈB"G�S{Cj2#7)P"f#(d.DS"1E832#p�f5(wp�S"7“g�(

8j&DB"e)P9&98ªB"G�S"CªS"1j2FCj257)P6O/e)(;83B²8|¨‚B6O/25Â0(�1j(�798{p�B"7J8j132#g)e/8j2#B"7�C�¦' ��wO/eD(;8jB62L8•Cªp�@/p�f#B�831jB97

46B�8325B97 �)S�7DOÉ= �wO/e)(;83Bk2583C{O/1j25G 8ª46B�8j2#B"7r!-?/(�(+ˆ�25P�! �]„)! „ ��!-$'&)2#C'2FCªS�7�S�f#B"P"B9eDCd8jB²8j&)(

eDCjeDS�fACj.)257m.)f5e�C¬B91jgD2L8•S�fAp�B"7J831j2#g)e/8325B97DC�B"G)(�f#(�pŠ831jB97)2FpdS�7DP"e)fFS�1¬4²B946(�7J8je)4‰2#7mS"7kS�83B"4

(�,)p�(�./8+83&DS�8mB9e)1“O/(‡p�B"46.0B9Cj2L8325B97®O/(�.0(�7DODCmp�13eDp�2#S"f5f#@£B"7 83&)(¥n�S�f#2#O)2L8|@•B�GªO/(�C3p�132#g)257DP

(�S9p•&•S"7DOÉ(�n"(�1j@¥.�S�1j8j2Fp�f#( � C'4²B"8j2#B"7É¨ª2L83&)2#7•83&)(+P"eD2#O/2#7)P¥p�(�7J8j(�1IS".).)13Bo,/254¥S�8325B97�!

$rB•25f#f#eDC|8313S�8j(m8j&)2FC;O/(�p�B"46.�BJCE258j2#B"7 �0¨w(m¨ª2#f#f¬.)2Fp �É8j&)(6p�S9CE(kB�GdSR.DS�1j8j2Fp�f#(m46B�nA257DP

2#7RS+&DS"1j46B"7D2#p'8313S".¥257 8j&)(Z.)1j(‡CE(�7Dp�(ªB"GrS+e)7)25G_B"134

º

�D(�f#O �"G_B91d¨ª&)2Fp•&¥8j&D({(�cJeDS�8j2#B"7DC

B�G;46B�8325B97¹S"1j(zf#257D(�S�1 S"7DO (�,)S"p�8jf#@ CjB"f#e)g)f#(z257¹83(�1346C B�G+CE2#7)(�C¥S"7DO¹p�BJCE2#7)(�C�!¾$'&)(

13(�Cje)fL83257DP²46B"8j2#B"7 �/2FCªS¥CEeD4¿B�G�8|¨‚B613B�8•S�8j2#7)P²n"(‡pŠ8jB913C �AB"7)(;13B�8•S�8j2#7)P¥Cjf5B�¨ªf#@

­

�

•
�E•

»

�

"�•��

���

• ¡ " �E•Š˜

�����	�

• ¡ " �E•E•�˜ ��„)!# �„��

S�7�ORB97)(;1jB"83S�83257DPkG]S9C|8

­

3

•
�E•

»

��


•��

���

• ¡




�E•�˜

�
���	�

• ¡




�E•j• � ��„)!# �U �

?A(�(mˆ�25P9e)1j( �]„)! „ ��!Iˆ)B91ZS CE8j13B"7)PR46S"P"7)(�8j2Fp �D(�f#O ��8|@A.)2Fp�S�f#f#@R¡
"��

¡




S�7DO

�

"��

�



!

ˆ�25P�!%�]„D! „��mCj&)B�¨ICk8j&D(É.�S�8j&°8j1•S"p�(�O B9e/8¥257°8j&)( �

�

�®.Df#S"7)(ÉG_B"16CEeDp•&¹p�B97DO/258j2#B"7DC

G_B"1“SÉ.0B9Cj2L8325n9(¥p•&DS�13P"(9!m¡




2#C;n9(�13@£7)(�S"1jf#@ �rg)e/8“7)B"8+cJe)258j( �r(‡c9e�S�f”8jBz83&)(¥p�@/p�f#B�831jB97

G_13(�cJe)(�7�p�@ ¨ª&)2Fp•&z2#CªS².0B9Cj2L8325n9(+7Ae)4mg0(�1'G_B91IS6.�BJCE258j2#n"(+p•&DS"1jP9("!�Ã "<p�S�7Ég�(“B"G¬(�2L83&)(�1

Cj25P97ÉO/(�.�(�7DO/2#7)P¥B"7•8j&D(+(�f#(�pŠ831j2Fp �D(�fFOÉ¨ª&)2Fp•&ÉO/(�8j(�1j462#7)(�C'83&)(“O/132LG 8In9(�f#B/p�258|@¥nJ2FS

­

±

O/1j25G 8

»




­

– �

­

º

º

�

�

=�ƒ



y

x

B
drift

cyclo

+

ˆ�25P9e)13(É„D! „D¦ÉH{7)P"e)fFS�1¥46B94²(�7J8je)4 B"G<S �¤p•&�S�13P"(R46B�nA2#7)P 2#7©S C|831jB97)P 4¥S"P"7)(�8j2Fp

�D(�f#O �]S"7DO6(�f#(�p�8j132#p �D(�f#O �”4¥So@mg0(IO/(�p�B"46.�BJCE(‡O6S"C�8j&D({CEeD4¼B�G08j&D({p�@/p�f#B�831jB97²S"7)P"eDf#S"1

46B"46(�7J83e)4 �5ÆjCj.)257/Ç �'S"7DO 83&)(“O/132LG 8{S"7)P"eDf#S"1w46B94²(�7J8je)4 �5ÆEB"13g)2L8EÇ ��!

3 G”¨w(+7)B�¨
Son9(�1•S�P"(I8j&)(+46(�p•&�S�7)2Fp�S"f�S�7)P9e)f#S"1'4²B946(�7J8je)4hB�G�8j&)(+46B�8325B97

­

�

•��E•

�

­

3

•
�E•Š˜

B�n"(�1wS6.0(�132#BAO

���

¡



�

¡ "

�

���

¡




��„)!# ‡Œ �

S�7�O•O/(�7)B�83(;8j&)2FCªSon"(�13S"P"(<S"C � �

�_46(�p•&��

š

�w¨‚(;&DSon9(<8j&)(+(�,/S9pŠ8ª13(�Cje)fL8

� �

�]4²(‡p•& �

š

�

»

�

-

�

�




¡



�

-

�

�

"

¡ "‡˜ ��„)!# �l��

G_B"1“S Cj2#7)P"f#(¥.DS�1j8j2Fp�f#("!¥Qd1jB�nA2FO/(�O•B"7D(²2FC“S"g)f5(683B£S�.).D1jBo,/2#46S�8j(²8j&D(¥4²B"8j2#B"7 B�G'(�S9p•&

.DS"1E832#p�f5(“S9CIS¥CEeD4 B"G�83&)(“46B�8325B97DCIB"G�*‚cJC�! �]„D!5 ‡„ �'S�7�O �]„)!# �U � �/83&)(�7£Cje)4646257DP B�n"(�1

8j&D( CE(�.DS�1•S�83(²p�B"7J8j1325gDe/8j2#B"7DC;B"G‚(‡S"p•&•.DS�1j8j2Fp�f#(²8jBz8j&D(68j(�134¥C;257 *dc0! ��„)!# �l � �¬@J2#(�fFO)C

8j&D(“O/(�p�B"46.�BJCE258j2#B"7

™

�_46(�p•&��

š
»

™

��p�@/p�f#B��

š

�

™

��O/1j25G 8��

š

� ��„)!# ot �

3 8“2FC+¨‚B91E83& .0B"2#7J8j2#7)P B"e)8+8j&DS�8“257 83&)( S"p�8jeDS"f-(�,/.�(�1j2#46(�7J8+8j&D(RSon"(�13S"P"2#7)PRB�n9(�1<8j&)(

Cj46S"f5f/.0(�132#BAOk2#7²*‚c�! ��„)!# ‡Œ �r2FCiS�e/83B"4¥S�832#p�S�f#f5@“O)B"7)(wG_B"1-e�C��JCEB<8jB+Cj.�(‡S � ��gA@mcJeDS"7983e)4

46(�p•&DS"7)2Fp�C�!�$'&)(;S"p�8jeDS"f�(�,/.�(�1j2#46(�7J83S"fD83(�46.�(�13S�8je)13({2FC'p�B9f#O¥(�7)B"eDP"&RCjB“83&DS�8ªS�f#46B9CE8

S�f#fA8j&D(I.DS�1j8j2Fp�f#(�C-S"1j('2#7²8j&)( �D1•CE8dc9e�S�7J8je)4 46(�p•&DS"7)2#p�S�f/P91jB9e)7DO²C|8•S�8j(IS"7DO²CEB+(‡c9e�S�f#f5@

Cj.)1j(‡S"ORB"e/8IB�n9(�1w8j&)(�251Ip�@/p�f#B�8j13B"7•B"13g)2583C'4¥S �A2#7)P²8j&)(�4h46B"13(;f52 �"(+S6CE.D257)7D257)P¥132#7)PD!

„"†



� 	�� ��
���� � ����� ���!��� � �/
�
 ��� ���  � � 
 � �
	�� ��
 ��������� �

$'&)('(�f#(�p�8j13B9CE83S�8j2Fpi.0B�8j(�7J8j2FS�fA8|@A.)2Fp�S�f#f#@+P"(�7D(�1•S�8j(‡O“gA@;8j&D('8j1•S�.m(�f5(‡pŠ831jB/O/(‡C¬2FC-O/(‡CE2#P"7)(‡O

8jB p�B"7��D7D(68j&)( p�f5B9eDO•257•8j&D( S�,/2#S"f-O/2513(�p�8j2#B"7�! $'&D2#C+.0B�83(�7J8j2FS�fdg�(�257)P£SzCjB"f#e/8j2#B"7 8jB

qrS".)fFS"p�(‡C“(‡c9e�S�8j2#B"7°2#Ck8j&D(�7°7D(�p�(‡CjC3S�132#f5@•e)7Dp�B"7��D7D257)P•2#7 S�f#f‚8j1•S�7DCjn"(�13Cj(RO/2#1j(‡pŠ8325B97DC��

CjeDp•&•S9C<G_B"1+(�,/S"46.)f5(²83&)(¥.�B"8j(�79832#S"f-B�Gw*dc0! �]„D! ƒ��Š! /I(�n"(�1j8j&D(�f#(�C3C���¨w(²G_B"e)7�O S"g�B�n9(

8j&�S�8dS;4¥S�P97)(�832#p �D(�f#O6¨wB"eDf#O²CEe 0¥p�('8jB“2#7DO/(7�D7)258j(�f5@6p�B97��D7)('83&)(ª.DS�1j8j2Fp�f#(�CdS�7DO²g)13257DP

8j&D(�4Á8jBR8j&)(�1j4¥S�f�(�cJe)2#f#25g)132#e)4z!ZH¼p�S�13(�G_e)f¬f5BAB-�zS�8I8j&D(²S"1jP9e)46(�7J83CIp�B"7Dp�f5e�O/257DP 8j&D2#C

¨ª2#f5f�1j(�n"(�S"f/8j&D({(�C3Cj(�7J8j2FS�f�1jB9f5(ª.)fFSo@"(‡O6gA@m83&)(Zp�B"7DCj(�13n�S�8j2#B"76B"G ��kS�7)P9e)fFS�1i46B"46(�7983e)4

2#7 13(�S9p•&)257DP£8j&D2#C¥p�B"7Dp�f5eDCj2#B"7�! «Z7D(É462#P"&J8¥CjSo@ 83&DS�8¥25862FC²8j&D(zCE8j132FpŠ8 p�B97DCE(�1jn�S�8j2#B"7

B�GmS"7)P"eDf#S"1R46B"46(�7J83e)4‹8j&DS�8É4¥S �9(�C 8j&)( p�B97��D7)(�4²(�7J8ÉS�7�O¹8j&)(�1j4¥S"fZ(‡c9eD25f#25gD1j2#e)4

.0B9C3CE2#g)f#("!

� (z¨ª2#f5fª7DB�¨hCE&DB�¨ 8j&DS�8²83&)2FCk(‡cJe)25f#2#g)1j2#e)4 2FC²e)7DCE83S"g)f5(z2#7 83&)( CE(�7DCE(•8j&�S�868j&)(

Cjf52#P"&J8j(‡C|8�gD1j(‡S �A257DP‚B"GJ83&)(ip�@Af#257�O/1j2Fp�S"f"Cj@J4646(�831j@ �_¨ª258j&;83&)(dp�B97Dp�B9462L8•S�7J8

*

�

*

KNp�B"7�CE(�1jn�S�8325B97

B�G<S�7)P9e)f#S"1m46B"46(�7983e)4 �k¨ª25f#fªp�S�e�CE(R8j&)(z.DS"1E832#p�f5(‡C“83B (�n"(�7J83eDS�f#f5@ 4¥S �9( 83&)(�2#16¨wSo@

O/B�¨ª7¥83&)(<8j1•S�7DCjn"(�13Cj(I13(�.)eDf#Cj25n9({&)2#f#f0B"G�8j&D({8313S".).)2#7)Pk.0B�83(�7J8j2FS�f[S"7DO (‡Cjp�S�.0(I8jB²2#7��D7/K

258|@"!i$'&)2FCªp�B9e)f#O•2#7É.D1j2#7Dp�2#.)f#(+g�(“p�S�eDCj(�O•gA@

 ��'Cj4¥S�f#f�p�@Af52#7DO/132Fp�S�f#f#@

)

Cj@A4²46(�8j132#p 	De�pŠ8je�S�8j2#B"7�Cª257É83&)(;8j1•S�.É.�B"8j(�79832#S"f �/B91ªgA@

= �w.)e)8E8j2#7)P¥83&)(+¨ª&)B9f5(“S9CjCj(�4kg)f5@R257 S613(�pŠ8•S�7)P9eDS�1wg0Bo,ÉCj46S"f5fr(�7)B9e)P"&•8j&DS�8ª8j&)(�1j(

S�13(<BAp�p�S9CjCj25B97DS�f[p�B"f#f52FCE2#B"7�C‚B"G¬83&)(+.DS"1E832#p�f5(‡C‚¨ª258j&É83&)(+¨wS"f5f �/B"1ªgA@

„ �‚1•S"O/2FS�8325B97¥G_1j2FpŠ8325B97 83&DS�8Ip�S"eDCj(�C'S�7)P9e)fFS�1w4²B946(�7J8je)4 83B6g�(;7)B²f5B97)P"(�1wCE8j132FpŠ8jf#@

p�B97DCj(�13n"(�O�!

$'&)(RfFS"CE8mB"Gª8j&)(‡CE( �-4²BJC|8k.�(�1E8•S�2#7)257DP 8jBT8j&)(•(�,/.�(�1j2#46(�7J8 �iCj(�(�4¥CmS�8 �D13CE8²cJe)258j(

13(�S"CjB"7�S�g)f#(iG_13B"4 S;O/@A7DS"4²2Fp�S"fA.�B9257J8-B�G0nJ2#(�¨+!13 GD83&)(�13('2#C”1•S"O)2#S�8j2#B"7 �o83&)(�7k8j&)('(�7)(�13P"@

1•S"O/2FS�83(�O6So¨wSo@“p�S�7¥B97)f5@k4¥S �"('83&)({.�S�1j8j2Fp�f#(ª1jB9f5fDO)B�¨ª7)&)2#f5f !�M{B�¨‚(�n"(�1 ��83&)2FCi2FCi7)B"8i8j&)(

¨ª&)B9f5(+CE8jB"13@ �)Cj2#7Dp�(+(�f5(‡pŠ8j13B"4¥S"P"7)(�8j2FpZ(�7)(�13P"@¥2FCIS"f#CjB¥p�B"7J83257Ae)f#f5@ÉS�gDCjB"13g0(�ORO)e)(+8jB¥S"7

S�4kg)2#(�7J8‚1•S"O/2FS�8325B97 gDS�8j&�! 3 8'2#C'Sm8j&)(�1j46B/O/@A7DS�462Fp{S"P"13e)46(�7J8d83&DS�8'4¥S �"(‡C‚p�f5(‡S�1w&)B�¨

S�7�OR¨ª&A@¥83&)(+(�cJe)2#f52#g)1325eD4h2FC'e)7DCE83S�gDf5(9!

����� ���

1 ��
 �
�

�N0 ��
 �

�

�

- 	5,.-/-

�


 -/, � 6

3 GD™
š

2#C¬13(�S�f#f#@ZB97)f5@;SIcJeDS9CE25K p�B"7DCj(�13n"(‡OZcJeDS"7J8j258|@ �‡8j&)(�7+8j&D(d(�cJe)2#f#25g)132#e)4 ¨‚(i&�Son"(ig0(�(�7

Cj.�(‡S �A257DPÉB"G‚83&AeDC;G]S�1m2#C+13(�S"f5f#@£B97)f5@•S cJeDS"Cj2LK (�cJe)2#f#25g)132#e)4z! $'&)(¥1jB9f5(¥B"G'™‚š¥2FC+7)B�¨

Cj&)2LG 83(�O 8jBk8j&DS�8wB"GrS“G_13(�(‡O¥257J83(�137DS�f�8j&)(�1j46B/O/@A7DS"4²2Fp�S"f0p�B"7DCE8j1•S�2#7J8wS"7DO68j&D(;cJe)(‡C|8325B97

8j&�S�8k2#4646(�O/2FS�83(�f#@ S"1j2FCj(�C+2FC �
�©&DS�8knoS"f5eD(RB�G{™‚šRO/BA(‡C“83&)(•Cj@/C|83(�4ŽCE.0B"7J8•S�7)(�B"eDCjf5@

O/(‡CE2#1j(<83B¥4²B�n9(<8jB�¨'S�1•O)C�� �Z$'&)(�1346B/O/@A7DS�462Fp�S�f#f#@ �J8j&)2FCI2FCIS"7DCE¨w(�13(�ORgA@ �D7DO)257)P683&DS�8

n�S�f#e)({B"Gr™dšZ¨ª&)2Fp•& 46257)2#4625x�(�Cd8j&)(ZG_13(�({(�7)(�13P"@�� !”*dcJe)2#n�S�f#(�7J8jf#@ �A¨w({¨ª2#f5f04¥S�,/2#4²2#x�(

��&

�

»

+

•]–¥˜3™dšo•

� &

– � ��„)!# �€��

+

•]– ˜j™dšo•�2#7m83&)(ª(�cJeDS�8j2#B"76S�g0B�n"(w2#C”2FO/(�7J832#p�S�fA8j&D(

+

!

���

œ ��� �

¨w(w2#7J8j13B/O/eDp�(‡Om2#7R•‚&DS�.)8j(�1

� ��� �”CjBZ8j&DS�8”¨w('4¥So@“S�.).)f#@mS"f5f/B9e)1”1j(‡CEe)f583C�G_13B"4 8j&)(�1j(9!9/IB�¨ f5(�8���–¥˜ ��™
š

g�(IS<CE4¥S"f5f

n�S�132#S�8j2#B"7 2#7 8j&D(k(‡c9eD25f#25gD1j2#e)4¤C|8•S�83(mB�G-83&)(6CE@/CE8j(�4¤S�8<p�B97DCE83S�7J8Z8j(�46.0(�1•S�83e)1j(9!Z$'&)(

13(�Cje)fL83257DP²n�S"1j2FS�8325B97R2#7•83&)(“cJeDS�7J832L8|@ 2#7

��&

� B�G�*dc0! �]„D!5 ‡€ �‚2#C

�

+

•]–¥˜3™
š

•

�

–

��–

�

�

+

•]–¥˜3™
š

•

�

™‚š

��™dš

��&

��–

„) 



»

�

+

•]– ˜j™ š •

�

™dš

��™dš�˜

g0(�p�S"eDCj(Z83&)( �D1•C|8{S"7DOR8j&)2#13O•83(�1346C{p�S�7�p�(�f !

&

2#C �),/(�O[!iˆDB"1'8j&D2#C'83B¥g�(“S¥CE83S�8j2#B"7DS"1j@

.0B"2#798 ��S646S�,/254ke)4 � �/83&)(�7z¨w(<4keDCE8I&DSon"(

�

�

™ š

�

�

+

•�–¥˜j™‚š‡•

»

�

¡

 

»¾½

��„)!# �ƒ��

B"1

¡

»©½

�

*dc0! �]„D!5 ‡ƒ �d4¥So@ S�fFCEB²g�(“S"1j132#n"(�ORS�8ª46B"13(<O/2#13(�pŠ83f5@9! 3 G”™ š O)(�Cj2513(�Cw83B²p•&DS"7)P"(ZKi¨ª&)(�7

G_13(�(�OTG_13B"4 2583C“p�B"7DCE8j1•S�2#7J8ZKI258“¨ª2#f5fdO)BzCjBz¨ª&)(�83&)(�1;83&)( Cj@ACE8j(�4 2FC;257®p�B97J83S"p�8+¨ª2L83&

SÉgDS�83& B"1;2#C��"(�.)8;2FCjB"fFS�8j(‡O[!¥uwe/8“257®S"7 2FCEB9f#S�8j(‡O Cj@/C|83(�4 258“2FC<8j&)(¥(�79831jB9.A@z8j&DS�8“2#C

4¥S�,/2#4²2#x�(‡O G_B91IS �),/(�OÉ(�7)(�1jP9@"!”*dc0! �]„D!5 ‡ƒ �‚46(�13(�f#@ (�,/.)13(�C3Cj(�C‚8j&)2FCwG]S"p�8�!

����� � �

+ 
 �
	

2 � 6

ˆ�25P�! ��„)! U���Cj&)B�¨ICr8j&)(;•

�

˜E D•r.DS�1•S�46(�8j(�1”Cj.DS"p�(-G_B"1”S{PJS"C¬S�8�8j(�46.0(�1•S�83e)1j(‚ “2#7kS�7�S�f#B"P"@

¨ª258j&£83&)(••_¡I˜E D•Z.DS"13S"4²(�8j(�1{CE.�S"p�(mG_B"1Z8j&)(6p�B97��D7)(‡O .)fFS"Cj4¥S)!<?/&)B�¨ª7TS�f#B"7DP9Cj2#O/(kS�13(

8j&D(“1j(‡CE.0(�p�8j2#n"(“CjB�KNp�S"f5f#(�O6Æ|(�,A8j(�7�CE2#n"(�Ç<.DS"13S"4²(�8j(�13C'B"G”(‡S"p•& Cj@ACE8j(�4z!wuw@��"(�(�.)2#7)P68j&)(

p�fFS�46.6f#BAp �9(�Ok2576.)fFS"p�(ªS�7DO6p�B97DCE8j1•S�2#7)257DPZ83&)(ª.)2FC|83B"7 �9¨‚('4¥So@kp�B"7DCE8j1•S�2#7“83&)(In9B"f#e)46(

� �

»

S"1j(‡S

�

B�GD8j&)(wP9S9C�83BZ&DSon9(‚S"7J@+S"1jg)258j1•S�132#f5@ �),/(�OmnoS"f5eD(‚B"GDB"e)1”p•&)BAB9Cj2#7)PD!-«ZgJnA2#B"eDCjf#@Z¨ª258j&k8j&)(

p�fFS�46.¥2#7¥.)fFS"p�(I8j&)(Z46S9CjC -h2FCiB�G[7)Bkp�B"7�CE(‡c9eD(�7Dp�(IS�7DO6.)fFSo@/Ci7)B+13B"f#("!”$'&)(I.D1j(‡CjCje)13(

�

2#CmS�e/83B"4¥S�832#p�S�f#f5@£O/(�8j(�1j462#7)(�O S"C<83&)(¥P9S9C<(�cJe)2#f52#g)1•S�8j(‡C+S�8;8j&D2#C �D,A(‡O•n"B"f#e)46( �
�

!

ˆ)B91m83&)(zp�B"7��D7)(�O°.)fFS"Cj46S��”8j&)(zS�7�S�f#B"P£B"G{&DSonA257DP£8j&D(Ép�f#S"4². 257 .)fFS"p�(É2FC“83&DS�86¨‚(

O/B®7)B"8ÉS"f5f#B�¨ S"7J@ 1•S"O/2FS�8325B97 B91•S"Cj@A464²(�8j13@°2#7¹8j&)( p�B"7��D7)2#7)P .0B�8j(�7J8j2FS�fI83&)(�13(�gA@

�"(�(�.)2#7)P®S�7A@°S"1jgD2L8313S"1j@®2#7)258j2FS�f{n�S"f5e)(zB"G;™‚š �),/(�O[!È$'&)( 13B�83S�8j2#B"7 G_1j(‡cJe)(�7Dp�@®¡ 2#C

S�e)8jB"4¥S�8j2Fp�S�f#f#@ O/(�83(�134²2#7)(‡O S9Cm83&)(£p�f#B"e�O°(‡c9eD25f#25gD13S�8j(�C6S�8²83&)2FC �),/(�O noS"f5eD(ÉB"G<™‚š"!

HIf#f#B�¨ª257)PT13S9O/2#S�8j2#B"7 B91kS"7J@®S9CE@A4646(�8j13@•¨‚B9e)f#O g�(Éf52 �"(•1j(�46B�nJ2#7)P 83&)(zp�fFS�46.°S�7�O

S�f#f#B�¨ª257)P²83&)(+n"B9f5e)46(����kB"G¬83&)(“PJS"Cw8jB Cj.0B"7J83S"7)(�B9eDCEf#@Rp•&DS"7)P"(9!¬Æ �©&DS�8In�S�f#e)(“B"G ���

O/BA(�Ci8j&)(ZP9S9CiCE.0B"7J8•S�7)(�B"eDCjf5@6O/(‡CE2#1j('83Bm46B�n"('83B�¨wS"13ODC���Ç 3N7 (�,)S9pŠ8‚S"7DS�f#B"P9@m¨ª258j& *dc0!

�]„D!5 ‡€ �d8j&D2#C'2FCIS�7�CE¨w(�13(�ORgJ@R46S�,/25462#x�2#7)P

+

•�–
�

˜ �
�

•

��&

•�–
�

�

-��

�

•Š˜ ��„)!>=�†��

¨+! 1‡! 8‡! �
�

��*dc0! �]„D! ="† �¬2FCi7)B"8j&)2#7)P+g)e/8

��&

832546(‡C-8j&D('G_1j(�(ª(�7)(�1jP9@mB�G08j&D(IP9S9C �Z¨w(�2#P"&J8

Cj@ACE8j(�4 (�,)p�(�.)8{8j&�S�8<Cj2#7Dp�(m8j&)(k¨‚(�25P9&98Z2#C{8j13(�S�8j(�O S9C{S•CE2#7)P"f#(mO/(�P"13(�(“B"G-G_1j(�(�O/B94 B"G

8j&D(kCj@ACE8j(�4 ��2583C<(�7D(�13P"@ -��

�

p�B"7J831j2#g)e/83(�CZ7)(�P9f52#P"2#g)f#@R83B 8j&D(kCj@ACE8j(�4 � CZP9S9C �Z¨w(�2#P"&J8

(�7J831jB9.J@9!

/IB�¨ f#(�8 ��– � S"7DO �����¥g�(6S•noS"1j2FS�8325B97£2#7£8j&D(k(‡c9eD25f#25gD1j2#e)4 CE83S�83(kB"Gi8j&D(²Cj@/C|83(�4

S�8Ip�B"7DCE83S"798'83(�46.�(�13S�8je)13("!-$'&)(+n�S"1j2FS�8325B97RB�G”*dc0! �]„D! ="† �‚2FC

�

+

•]– �A˜ � ��•

�

–
�

��– �

�

�

+

•]– �A˜ ����•

�

�
�

�����

� &

��– �

� &

-��

�����

S�13(�S

„9=



t

h

m

m

t

h

clamp

t

t

L z

L z

V

V

L z

w

w

changes

fixedfixedg

g changes

p

p

GAS
p

t Eg
intensive extensive

t

w

E

intensive extensive

PLASMA

Vg

ˆ�25P9e)13(£„)! UD¦T™
š

g�(�257DP°C|831j2FpŠ83f5@ p�B97DCE(�1jn9(�O 257¹83&)(£.)fFS"Cj4¥S®p�f#B"eDO 2FCRS"7DS�f#B"P9B"eDCk8jB

���J˜083&)(6n"B"f#e)46(²B�G‚S•P9S9C���g0(�2#7)P p�B"7�C|8313S"257)(‡Oz8jBzS �),/(�O noS"f5eD("!mH{7DS�f#B"P9B"eDCI8jBÉ8j&)(

2#7983(�7DCj2#n"(;n�S�132#S"g)f5(Z¡¹B�Gr83&)(+.)fFS"Cj4¥Sk2FCw8j&D(+.)1j(‡CjCje)13(

�

B"Gr83&)(+P9S9C�!

„"„



»

�

+

•�– �A˜ ����•

�

� �

��� �

� &

- �

�����

S"1j(‡S

»

�

 

�����

��&

- �

��� �

S"1j(‡S

¨ª&)(�1j( ¨w(Re�CE(‡O 8j&)(RG]S�462#f52FS�1k1j(‡CEe)f58m83&DS�8

�

�

»

���

���

�

œ

	

�

�

� 	

�

G_B"1²S£PJS"C�!T$'&)2FC“2FCmx�(�13B

¨ª&)(�7

�

»

-��

S�13(�S

� ��„)!>=/ ��

*dc0! ��„)!>=/ ��+2#Ck(�,)S"p�8jf#@ S"7DS�f#B"P9B"eDC;83B£*dc0! ��„)!# �ƒ��;(�,)p�(�./8“83&DS�8²*dc0! �]„D!5 ‡ƒ �;&DS9C“7)B

S�7�S�f#B"P"B9eDC<8j(�1j4 B97 2L8•Cm1‡! &�! C�! $'&D2#Ck2#Ckg0(�p�S"eDCj( ¨ª&)2#f5(R8j&)(ÉP9S9C“&DS9CmS£¨w(�2#P"&J8“83&DS�8

2#4².0B9Cj(�CkS n�S�f#e)( B"Gª8j&)( .D1j(‡CjCje)13(

�

B"7®258 �”83&)(�13( 2FC“7)B S�P"(�7Dp�@•2#7®B"e)1²CE(�8je).®83&DS�8

.)fFSo@/C[8j&D(w13B"f#(iB"G�S�7mS"7)P"eDf#S"1¬46B"46(�7983e)4 gDS�83&“83&DS�8”2546.0B9Cj(�C”SIn�S"f5e)(‚B�G)83&)(w1jB"83S�8325B97

G_13(�cJe)(�7�p�@z¡
B97T83&)(¥p�f#B"eDO�!²$'&)2FC;2FC;7)B�8;8jB C3So@z8j&DS�8;8j&)(�1j(¥p�B9e)fFO£7)B"8;g0( CjeDp•& S"7

S�P9(�7Dp�@"!'uwe/8ZS"C{2L8<C|8•S�7DO)C �)83&)(kp�f5B9eDOz25G”f#(�G 8Z8jB 2583Cj(�f5G-¨ª25f#f�P"1•S"O/eDS"f5f#@ 46B�n"(;83B�¨wS"13ODC

8j&D(¥(�cJe)2#f52#g)1325e)4’C|8•S�83(¥¨ª2L83&•13B�8•S�8325B97TG_13(�cJe)(�7Dp�@T¡

» ½

˜�257 B913O/(�1;8jBz46257D25462#x�( 2583C

G_13(�(;(�7)(�1jP9@"!-$'&)2FC'2#CI¨ª&DS�8ª*dc0! ��„)!# �ƒ �d.)13(�O/2FpŠ8•C�!

MIB�¨w(�n9(�1
��258<2FCZ(�S"Cj@É8jBzCE&DB�¨ � ?A(�p�8j2#B"7•„)! UD! „ �'83&DS�8;258<2FC{2#46.�BJCjCj2#g)f5(k8jBÉCEeD.).�B91E8

S�7 (‡c9eD25f#25gD1j2#e)4 ¨ª258j&®13B�8•S�8325B97TG_13(�cJe)(�7Dp�@ ¡

» ½

25G'8j&)(68313S".).)2#7)P .�B"8j(�79832#S"fi2FC+e)7/K

p�B97��D7)2#7)PÉ257•83&)(²8j1•S�7DCjn"(�13Cj(kO/2#13(�pŠ8325B97�!¥?A(�( ˆ�2#PD! �]„)!>Œ ��!²$'&AeDC;(‡cJe)25f#2#g)1j2#e)4 2#7•8j&)(

e)7Dp�B"7���7)257DPk8313S".•.0B�83(�7J8j2FS�frB�Gr83&)(+(�,/.0(�132546(�798ª2FCª7)(‡p�(�C3C3S�1325f#@¥e)7DCE83S"g)f5(9!

����� ��� �

- �

�

, ���

�

- 4

�

� 

� -%2�� �

$'&)(d8j&)2Fp �+S�131jB�¨IC[2#7kˆ�2#PD! �]„)!>Œ �rCE&DB�¨ 8j&)(w13S"7)P"(dB�G).0B9C3CE2#g)f#(dn�S�f#e)(�Cr8j&�S�8�8j&)(‚1jB"83S�8325B97

G_13(�cJe)(�7�p�@²¡ p�S"7 &DSon9({2#7•S�7R(�cJe)2#f52#g)1325e)4¿CE83S�8j(ZG_B"1w¨ª&)2Fp•&•™
š

2FC‚CE8j132FpŠ8jf#@ p�B97DCj(�13n"(�O�!

$'&)( �DP9e)1j(;.)f#B�8•C

�

%

�

-•¡{• ¡

�

¡-Ä••Š˜

n/C�!¬¡I!-$'&)2FCi2FC-8j&D(ZCE8j13(�7)P"8j&¥B�G�83&)(Zp�(�7J8j132LG_eDP9S�fD8j(�1j4Ê257 8j&)(I(�Â0(‡pŠ8325n9({.0B�8j(�7J8j2FS�f)83&DS�8

O/(�.�(�7DO)C;B"7 Ã“!B3N7 8j&D( ��P"e)13(m¨w(k&�Son"(6p•&)B9Cj(�7£Ã
Ä

�

½

˜[S"CZG_B91<.0B9Cj258j2#n"(�f#@£p•&DS"1jP9(�O

.DS"1E832#p�f5(‡C�!”$'&)(;13S"7)P"(<B�G¬¡°2FCªO/(�83(�134²2#7)(‡O•Cj2546.)f#@ gA@¥83&)(+p�132L83(�1325B97 8j&�S�8'8j&)(;B�n9(�1•S�f#f

(�Â�(�p�8j2#n"(I.0B�83(�7J8j2FS�f0g0(Zp�B97��D7)2#7)P�!”HZCdB97)(I4¥So@²(�,/.�(‡pŠ8
�983&)2FCd1•S�7)P9(ªB�G[¡ 2#7Dp�13(�S9CE(‡CiS"C

8j&D(-8j1•S�.).D257)Pª.0B�83(�7J8j2FS�f9.)13B�nJ2FO/(‡C�SªC|831jB97)P"(�1�S�7DO+CE8j13B"7DP"(�1�p�B"7���7)(�46(�7J8‡!9/IB"8j2Fp�(-83&DS�8

8j&D(“C|831j(�7)P�83&ÉB"G¬83&)(“.)2#(�p�( •&%�+
�

• -•Ãk•_Ã

�

ÃIÄ3•

�

�

˜�S"7DOÉ&)(�7Dp�(;8j&)(+B�n9(�1•S�f#f08j1•S�7DCjn"(�13Cj(

CE8j13(�7)P"8j&•B�G��

�_(�Â �

�

˜�2FC+CE@A4646(�831j2Fp67)B�8“S"1jB9e)7DOT¡

» ½

g)e/8m1•S�83&)(�1+S"1jB9e)7DO

�

¡”Ä�+
�

!

3 8m2FCmCE8j13B"7)P9(�CE8mS�8

�

¡-Ä +
�

! $'&)( .D&J@/Cj2#p�S�fdp�B"7DCj(�cJe)(�7Dp�(¥B"G'8j&)2FCm2FC“13(
	�(�pŠ83(�O•2#7®8j&)(

ˆ�25P9e)13(IgA@ Cjp•&)(�4¥S�8j2Fp�S"f5f#@6CE&)B�¨ª2#7)P+83&)(<(�cJe)2#f52#g)1325e)4 p�f5B9eDO Cj&DS�.0(�Cwp�B91j13(�Cj.�B97DO/2#7)P;8jB

8j&D1j(�(kO/25Â0(�1j(�7J8<n�S�f#e)(‡C{B"Gi¡¾S�1313S"7)P"(‡O CE@A4646(�831j2Fp�S"f5f#@ÉS"1jB9e)7DO

�

¡-Ä +
�

�0G_B"1Z8j&D(²p�S"Cj(

¨ª&)(�7R83&)(+gDS�13(<8j1•S�.É.�B"8j(�79832#S"f�2FCw8j1•S�7DCjn"(�13Cj(�f#@6e)7Dp�B97��D7)2#7)P�!

3N7¾?A(�p�8j2#B"7©„)! UD!# z¨‚(£Cj&)B�¨w(�O &)B�¨Á1j(�f#S�,A2#7)P•8j&D(£p�B"7�C|8313S"257J8¥B�G“p�B97DCj(�13nJ2#7)P ™dš

4¥S �9(�C'83&)(mn�S�f#e)(kB�G-Ã¼¨'S�7J8I83B 1j(�f#S�,•83B�¨wS"13ODC

½

�0ˆ)B"1Z.�BJCE258j2#n"(�f5@zp•&DS"1jP9(�OÉ.DS�1j8j2Fp�f#(�C

� ¡
Ä

�

½

�<83&)2FCmS�.D.)1jBJS"p•& 83S �"(�C“.)f#S9p�(6G_13B"4 8j&)(R7)(�PJS�8j2#n"( Cj2FO/( ¨ª258j&)B9e/8m(�n9(�1mcJe)258j(

g0(�2#7)PRS�gDf5(m8jB 13(�S9p•&

½

�0ˆDB"1{8j&)(m8j1•S�7DCjn"(�13Cj(�f#@ e)7Dp�B"7���7)257DP¥8j1•S�. .0B�83(�7J8j2FS�f �D83&)(“G_13(�(

(�7D(�13P"@£p�S"7 2#7DO/(7�D7)258j(�f5@ O/(�p�1j(‡S"Cj( ��S9C+™
š

�_46(�p•&DS"7)2Fp�S�f � �D(�f#O � % '�˜rS�7�O 2FC;7)(�n"(�1

S�gDf5(<8jB613(�S"f52#x�(+S²46257)2#4625eD4É!

„�U



Trap
f

Trap
f

Trap
f

wc_
2

wc_
2

w

Unconfining

Confining

= 0

:

:

:

0

1_
2

m( )
2

|
_

ˆ�25P9e)13(I„)!>Œ/¦�Qif5B"8‚B"G083&)(ZCE8j13(�7DP�8j&¥B"G�8j&)(<p�(�7J831j25G_e)P9S"f/8j(�1j4 2#768j&)(Z(�Â�(�p�8j2#n"(I.0B�83(�7J8j2FS�f

n/C�!�¡��

„9Œ



����� ���

� 6 
 � � ��� � 	 +*, �




� - 


�

�•(É&�Son"(zCE(�(�7 8j&DS�8625G<8j&)(z8313S".).)2#7)P .0B�83(�7J8j2FS�fª2FC6e)7Dp�B"7���7)257DP��i83&)(�7¹(‡c9eD25f#25gD1j2#e)4

¨ª258j&z¡

»
½

2#C{2546.0B9C3CE2#g)f#("!'$'&)(“(‡c9eD25f#25gD1j2#e)4�O/2#CE8j132#g)e/8j2#B"7zB"G”*‚c�! ��„)! € �'S�f#B"7DP¥¨ª2L83&

8j&D(;G_B"134¿B�G �

�_(�Â �

�

46S9O/(;8j&�S�8{p�f#(�S"1�!

3 8k2FC“2#f5f#e)462#7DS�83257)PT8jBTS"f#CjB£S�13P"eD(6G_1jB94 .)eD1j(�f5@•O/@A7DS�462Fp�S�fwp�B97DCE2FO/(�13S�8j2#B"7DC;¨ª&A@

(�cJe)2#f#25g)132#e)4 ¨ª2L83&ÉSk13B�83S�8j2#B"7¥G_13(�cJe)(�7Dp�@¥B"G�¡

»©½

2#C'2#46.�BJCjCj25gDf5(<257ÉS“8313S".R.0B�83(�7J8j2FS�f

8j&�S�8I2FCw8j1•S�7DCjn"(�13Cj(�f#@6e)7Dp�B97��D7)2#7)P�!iˆ)13B"4 ?A(‡pŠ8325B97É„D! „D! =)! =m1j(‡p�S"f5f�83&DS�8

¡

»

™

�_46(�p•&��

š




š

�

$'&)(�1j(�G_B"13( �J¡

»�½

2546.)f#2#(�Cw8j&�S�8

™

�_46(‡p•& �

š
»�½

�

uwe/8{Cj257Dp�(+™

�_46(‡p•& �

š
»

™

�]p�@/p�f5B �

š

�

™

��O/1j25G 8��

š

¨w(;4meDCE8ª&DSon"(

™

�]p�@/p�f#B��

š

�

™

�]O/132LG 8 �

š
»�½

� ��„)!>="= �

$'&)(+p�@/p�f5B"8j13B"7zp�B"7J831j2#g)e/8325B97

™

�]p�@/p�f5B �

š »

�

�

�

*�


4

-

�

�

Ä %

¡-Ä

2FC;46S"7)25G_(�CE8jf#@T7)(�P9S�8325n9(¥CE2#7Dp�(²¡-Ä/��•'(

º

+�-




•<2#C+.0B9Cj258j2#n"(67Ae)4mg0(�1;G_B91“Sz.�BJCE258j2#n"(�f5@

p•&DS"1jP9(�O .DS�1j8j2Fp�f#(�C�! 3 8m2#C�
|eDCE8m8j&D(RCEeD4’B"G'8j&)(RS"7)P"eDf#S"1“46B"46(�7J8jeD4’p�B"7J8j1325gDe/8j2#B"7DC

B�G”(�S9p•&•.�S�1j8j2Fp�f#(;O)e)(;8jB¥2583CZp�f#BAp �A¨ª2FCE(;p�@/p�f5B"8j13B"7É4²B"8j2#B"7�!‚$'&)(�13(�G_B91j(;gA@ *dc0! ��„)!>="= �

™

��O/132LG 8 �

š

4keDCE8mg�(•CEe(0 p�25(�7983f5@ .�BJCE258j2#n"( 8jB (�,)S9pŠ8jf#@ p�S�7Dp�(�fd8j&)2FC“7)(�P9S�8j2#n"(¥p�B979831j2#g)e/K

8j2#B"7r!iH‰CE2#46.)f5(+p�B"7DCj2#O)(�1•S�8j2#B"7•eDCj257)P

­

±

O/132LG 8

»




­

– �

­

º

º

�

8j&D(�7°Cj&)B�¨IC+83&DS�8k8j&)(É46(�S"7 (�f#(�p�8j132#p ��(�fFO®G_(�f58kgA@®S£.�S�1j8j2Fp�f#( 4meDCE8k.0B"2#7J8²2#7A¨wS"13ODC

25Gd2L8•CZO)1j25G 8;S"7)P"eDf#S"1{46B"46(�7J83e)4¤2#C{8jB•g�(².0B9Cj2L8325n9("!;u‚e)8Z83&)2#C<2FC{B97)f#@É.0B9Cj2#g)f5(²25Gi8j&)(

8j1•S�.z.0B�83(�7J8j2FS�f�2FC{p�B"7���7)257DPD! ��$'&)( �D(�f#OzB"G”8j&)(“Cj.DS"p�(“p•&DS�13P"(;2583Cj(�f5G-.�B9257J83C{B"e/8|¨'S�1•O

S�7�O p�S�7Tg�(kB�Gi7)B &D(�f#.�! �£$'&Je�C{258Z2FCI2#46.�BJCjCj25gDf5(mG_B"1I83&)(“83B�8•S�f�4²(‡p•&DS�7D2#p�S�f¬S"7)P"eDf#S"1

46B"46(�7J83e)4 8jB¥g0(

½

257z(‡c9eD25f#25gD1j2#e)4 �)¨ª&)(�7R83&)(;8j1•S�.É2#Cª8j1•S�7DCjn"(�13Cjf5(�@6e)7Dp�B97��D7)2#7)P�!

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

«Z7)(<4¥So@¥nJ2#(�¨¾8j&)(+p�f5B/p �A¨ª2#Cj(Zp�@/p�f#B�8j13B"7R4²B"8j2#B"7ÉB�G”S�7R2#7DO/2#nA2#O)eDS�f�p•&DS"1jP9(�O¥.�S�1j8j2Fp�f#(

S"C�2L8•CrO/2FS�4¥S�P97)(�832#pi1j(‡CE.0B"7DCj(”8jBI8j&)(dS".).)f#25(‡O

º

�D(�f#O�!¬$'&)(-G]S9pŠ8�83&DS�8¬8j&)(‚O/1j25G 8�S"7)P"eDf#S"1

46B"46(�7J83e)4�4meDCE8zp�S�7Dp�(�f{8j&)( p�@/p�f#B�831jB97�S�7)P9e)fFS�1R46B94²(�7J8je)4�2#7
CE83S�gDf5( 83&)(�134¥S�f

„"l



+ 

+ 
B

E

Cyclotron Current

Boundary Current b)a)

ˆ�25P9e)13('„D! lD¦¬S��”CE&)B�¨IC”.�S�1j8j2Fp�f#(�C”2#76S;g0Bo,[!¬g��-CE&DB�¨IC”.DS�1j8j2Fp�f#(�C”2#7¥S+CE46BAB�83&6p�B"7���7)257DP

.0B�8j(�7J8j2FS�f !13N7zg0B�83&zp�S"Cj(�Cw83&)(�13(;2#CªS6e)7D2LG_B91j4

º

��(�fFO•.0B"2#7J8j2#7)P6B"e/8IB"Gr83&)(+g�BJS�1•O[!

(�cJe)2#f#g)1j2#e)4¤4¥So@É8j&)(�7Tg0(knA2#(�¨w(�O S"C{8j&)(6C|8•S�83(�46(�7J8<8j&DS�8Z83&)(kB�n9(�1•S�f#f¬O/2FS�4¥S"P"7)(�8j2Fp

13(�Cj.�B97DCE(<B�G�8j&D(+.)f#S9CE4¥S²p�f#B"eDOÉ4keDC|8ªg0(

½

�

$'&)2FCi2FC-n"(�1j@k1j(�4²2#7)2FCjp�(�7J8iB�G08j&D({uwB"&)1i~iS"7/KNq�(�(�e)n"(�7m83&)(�B91j(�4¼¨ª&)2Fp•& CE83S�83(�C”83&DS�8

O/2FS�4¥S�P97)(�832#Cj4Á257•SRp�fFS"C3Cj2#p�S�f¬Cj@/C|83(�4�2FC{2#46.�BJCjCj25gDf5(9!<uw@£p�B97DCj2#O/(�1j2#7)PRp•&�S�13P"(�OÉ.DS"1EK

8j2Fp�f#(�C;2#7®SÉ46S"P"7)(�8j2Fp ��(�fFO•p�B"7���7)(�OT8jB SÉ1j(‡pŠ8•S�7)P9e)f#S"1;g�Bo, �ruwB"&D1<.0B"2#7J8j(‡OTB9e/8+8j&)(

p�13eDp�2#S"fI1jB9f5(TB�G+8j&D(Tg0B"e)7DODS�13@°¨'S�f#f#C�!‰Q-S�1j8j2Fp�f#(�C g0B"eD7Dp�2#7)P°B"Â¾83&)(T¨'S�f#f{2#7 ÆE(�O/P9(

CE83S�83(�C|Ç ��CE(�(mˆ�25P�! �]„D! l¥S�� �ªCj(�8IeD.£S¥p�e)131j(�7J8{p�2#13p�e)f#S�8j2#7)P6257£S¥O)2513(�p�8j2#B"7zB".).0B9Cj258j(;8jB

8j&�S�8+B�G‚8j&)(¥p�eD1j13(�7J8;f5BAB".�C<O)e)(²8jBÉe)7)B"g�C|831jeDp�8j(‡O p�@Ap�f5B"8j13B"7£46B"8j2#B"7�!6uwB"&)1;S�13P"e)(‡O

8j&�S�8¥8j&D( 46S"P"7)(�8j2FpÉ4²B946(�7J83C O)e)(z8jB•8j&D(�Cj(z8|¨‚B®p�eD1j13(�7J8 CEB9e)1•p�(�C²¨wB"e)fFO &DSon"(•8jB

p�S"7Dp�(�f”(�,)S"p�8jf#@£257 8j&D(�1346S"f-(�cJe)2#f52#g)1325eD4 4¥S �A257DP•83&)(²8jB"83S�f-2#7DO/e�p�(�O•4¥S�P97)(�832#p²46B�K

46(�7J8

½

!Éˆ�25P�!��]„D! lÉg �“CE&)B�¨IC<83&)( .)fFS"Cj4¥SzCE@/CE8j(�4z!ÉMI(�13(¥2#7®(�Â�(�pŠ8“¨w(¥&DSon9(²(�n"(�1j@

.DS"1E832#p�f5(ª.DS"1E832#p�25.�S�8j2#7)P“2#7 S�7R(�O/P9(�K f52 �"(ICE83S�8j({O/eD(ª8jB“2583CwO/132LG 8w46B�8j2#B"7¥13(�Cje)f58j2#7)P;G_13B"4

8j&D(kCj4²BAB"8j&)(�1{p�B97��D7)(�4²(�7J8�! /{B�8j2Fp�(m8j&DS�8I8j&D2#CZ2#C<O/@A7DS"4²2Fp�S"f5f#@R.0B9C3Cj25g)f#(mB97)f#@•25G-8j&)(

B�n"(�13S"f5f0(�f#(�p�8j132#p �D(�f#OÉ2FC'8j1•S�7�CEn9(�1•CE(�f5@¥p�B97��D7)2#7)P¥S"C'2#7É8j&)( �DP9e)13("!

ˆ�257DS"f5f#@²¨‚(ª.0B"2#7J8iB"e/8i83&DS�8-83&)( ��c9e�S"Cj2LK �N(‡c9eD25f#25gD1j2#e)4 CE83S�8j(‡C-1j(‡S�f#25x�(�Ok(�,/.)f#2#p�2L83f5@²2#7

8j&D(<eD7Dp�B97��D7)2#7)Pk8j1•S�7DCjn"(�13Cj({.0B�83(�7J8j2FS�f[B"G�8j&)(;(�,A.0(�132#4²(�7J8 �/.)13B�nA2#O/(;S

�

���

*�� �)� �

�

)

���

�

���

8jBÉ83&)( uwB"&)1jK ~iS"7Tq�(�(�e)n9(�7 8j&)(�B"13(�4 ��g0(�p�S�eDCj(kB"G‚83&)(6(�,A8j1•S��]cJeDS"Cj25K �Ep�B"7�CE(�1jn9(�O

cJeDS�7J832L8|@ ™
š

¨ª&)2#p•&®B9gAnJ2#B"e�CEf#@£83&)(�@®O/2FO®7)B"8kp�B97DCE2FO/(�1�!£$'&)(‡CE(R(�cJe)2#f52#g)1325e)4ŽCE83S�8j(�C

O/Bk257DO)(�(�OR(�7DO)B�¨ 83&)(;p�f#B"eDO¥¨ª258j&ÉS�7 B�n9(�1•S�f#fD4¥S�P97)(�832#pI4²B946(�7J8'Cj2#7Dp�(<™

�]p�@/p�f#B��

š

S�7�O

™

��O/132LG 8 �

š

S�13(;B�Gr83&)(“C3S�46(+CE2#P"7�!

„Jt



�

������&!��� �

�¿�

�

� � �

� �

	 �

���

�

� �

���

�

‘<2#n"(�7zS�7A@Rs K g0B/O/@ .)13B"gDS"g)2#f5258|@RO/2FC|831j2#g)e/8325B97

�

•�­

3�4 51575

­

�

�<•�� �”•�­

3�4 57515

­

�

�<• �_UD!# ��

8j&D(•¢ (�8j13B".0B"f#2#CkS�f#P"B"13258j&)4 S�f#f5B�¨IC“eDC“83B O/1•So¨ S£CE83S�83(0�

»

•Š­

3�4 57515

­

�

�;•;G_13B"4’8j&D2#C

O/2FC|831j2#g)e/8325B97�!�3 8“2FC;7)B�8“7)(‡p�(‡CjC3S�13@z8jB �A7)B�¨ 83&)(¥(�,)S9pŠ8

�

•���• �rgDe/8mB"7Df5@ 83Bzg�( S"g)f5(

8jB¥(�n�S�f#eDS�83(+8j&)(m1j(�f#S�8j2#n"(+O/(�7�CE258j2#(�C �”•��¬•ª257 *dc0! �_U�!5 ��wG_B"1{S"7A@•S�13g)258j1•S�13@¥G_e)7Dp�8j2#B"7���!

$'&)(I2FO/(‡S+2#Cd8jBkp�B"7�C|831jeDp�8‚S+.DS"1E832#p�e)fFS�1d¢£S"1��9B�nk‘<13(�(�7 � CiG_e)7DpŠ8325B97 �¥•��d˜��
�

•i¨ª2L83&¥8j&)(

.)13B".0(�1j8j2#(�C'O/(‡Cjp�1j2#g�(‡OÉg�(�f5B�¨+!

� 	��

�

� ���
� � ��� ��� � � �

H ¢£S"1��9B�nT‘<1j(�(�7 � C;G_e)7Dp�8j2#B"7®2FC“O/(7�D7)(�O S9C;G_B"f#f5B�¨IC�¦+25Gw83&)( Cj@ACE8j(�4 2FC“p�(�1E8•S�2#7)f#@T2#7

CE83S�83(��
�

83&)(�7•8j&D(¥.)1jB9gDS�gD25f#2L8|@

�

• $ �d˜��

�

�

� '�� �
�

•<B"G‚4¥S �A2#7)P SR8313S"7DCj2L8325B97T83BzS

CE83S�83(;257 S²1j(�P"2#B"7

�

�®S"1jB9e)7DO�� 2FC

�

• $ �d˜��

�

�

� '�� �

�

•

»
�

���¥•��d˜��

�

• �

$'&AeDC �0CE83S�8j(B�
!

"

4

2FCZB"g/8•S�2#7)(�OzG_13B"4 �
!

gA@ O/1•So¨ª257DP S¥13S"7DO/B94 � G_1jB94h83&)(²O)2#CE8j132LK

g)e/8325B97 �¥•��i˜ �
!

•�!‚•‚f5(‡S�13f5@

�¥• �i˜ �

�

• �

½

˜ �_UD!>= �

S�7�O

,

�

�*�¥•��i˜ �

�

•

»

% � �_UD! „ �

$'&DS�8I2#C � �Ê2#C'.0B9Cj2L8325n9(“S�7DOÉ(‡S"p•&zp�B"f#e)467É2#CICje)4²K 7)B"134¥S�f#25x�(�O �/2 ! (9!dCje)4¥Cw8jB  "! /IB�¨

S�7É(�7�CE(�4mg)f#(;B�G-CE@/CE8j(�4¥CªO/2FCE8j1325g)e)8j(�OzS9C

�

!
• �¬•wg0(�p�B946(�CªO/2FC|831j2#g)e/83(�OzS"C

�

!

"

4

• �¬•

»

,

�

�

�

�¥•��i˜ �

�

•

�

!
•��

�

• �_UD! U��

S�G 83(�1wB"7)(;¢£S"1��9B�nkCE8j(�.•257•¨ª&)2Fp•&R(�S9p•&RCj@ACE8j(�4 B�G�83&)(Z(�7DCj(�4mgDf5(<&DS"C‚e)7DO)(�13P"B"7D(IB"7)(

8j1•S�7�CE258j2#B"7�! �©&D25f#( 83&)(•O/2FCE8j1325g)e)8j2#B"7 B"Gª8j&)(•(�7DCj(�4kg)f5(•S"CmS£¨ª&)B"f#(•p•&DS"7)P"(‡C+2#7®8j&)(

„"€



¨w(�f#f�O)(�8j(�1j462#7)(�OR4¥S�7)7)(�1‚B"Gr*dc0! �_UD! U�� �A8j&)(Z8j1•S 
|(‡pŠ83B"13@��r—"˜ �

4

˜

57515

� !RB�G¬Sm.DS�1j8j2Fp�e)fFS�1

(�7�CE(�4mg)f#(+46(�4mg0(�1ª2FC{CE8jB/p•&DS9C|832#p"! � !•2#CIB"gAnA25B9eDCEf#@RO/2FCE8j1325g)e)8j(�O S9C

�

![• �¬•�!‚$'&)(+P9B9S�f

2FCw8jB p�B97DCE8j13eDpŠ8 �¥•��d˜�� � •'CjeDp•&•8j&DS�8ªG_B"1IS�7A@RS"1jgD2L8313S"1j@62#7)2L832#S"f

�

— •���• �

�

!��

�

• �¬•

»��

•���•Š˜

¨ª&)(�1j(

�

• �¬•{2#C{8j&D(²O/(‡CE2#13(�O O/2FC|831j2#g)e/8325B97TB"Gi*dc0! �]UD!# ��Š! 3N7T.DS"1E832#p�e)fFS�1
�)8j&D2#C<2#4².Df52#(�C

8j&�S�8

�

•���•w2#CªS6CE83S�8j2#B"7DS"1j@ O/2FCE8j1325g)e)8j2#B"7zB�G¬8j&)2FCI¢£S"1��9B�n².D1jB/p�(‡CjC�!-$'&DS�8ª2FC��

�

•��¬•

»

,

�

�

�

�¥•��d˜��

�

•

�

•��

�

• � �_UD!>Œ �

H‰Cje(0 p�2#(�7J8Ip�B"7�O/2L8325B97ÉG_B"1ª*dc0! �_UD!>Œ �d83B¥&)B"fFOR2FC

�¥• �

4

˜��

�

•

�

• �

�

•

»

�¥• �

�

˜ �

4

•

�

•��

4

• � �_UD! l �

HIf#P"(�g)1•S�2Fp�S�f#f#@ �)83&)2FC{2FCZCj(�(�7£gA@•2#7J8j(�P"1•S�8j2#7)P g0B�83& Cj2#O)(�CIB"Gi*dc0! �]UD! l �

.

�

�

4

¨ª&)(�13(�gA@

¨w(<2#4646(�O/2FS�83(�f#@RB"g)83S�2#7É*dc0! �_UD!>Œ �‚eDCj2#7)P¥*dc0! �_U�! „��Š!-Åª(�¨ª13258j2#7)P6*dc0! �_U�! l��‚S9C

�

�

4

�¥• �

4

˜ �

�

• $

�

•��

�

•

�

�

�

s ��!#"3'

»
�

�

�

�¥•��

�

˜ �

4

• $

�

• �

4

•

�

�

4

s���!#" ' �_UD! t �

P"2#n"(‡Cm258 S Cj2#4².Df5(z.)&A@/CE2Fp�S"f‚2#7J8j(�1j.)13(�8•S�8325B97�! ?J8•S�1j8²¨ª258j&¹STfFS�13P"(É7Ae)4mg0(�1¥s���!#"¥B"G

(�7�CE(�4mg)f#(¥46(�4mg0(�1•CmO)2#CE8j1325gDe/8j(‡O®S"p�p�B"1•O/2#7)PÉ8jB 83&)( 2#7)2L832#S"f‚O/2FCE8j1325g)e)8j2#B"7

�

•���• �-S�7�O

8j&D(�7 S"f5f#B�¨ (�S9p•& 46(�4kg�(�1kB"GI8j&)(z(�7DCE(�7Ag)f5(R8jB•e)7DO/(�1jP9B£B"7D(R8313S"7DCE258j2#B"7 S"p�p�B"1•O/2#7)P

8jB 8j&D(É¢£S"1��9B�n ‘<13(�(�7DCmG_e)7DpŠ8325B97 �¥• �i˜��
�

•Š!®*dc0!%�]UD! t �“C3So@/C“83&DS�8²8j&D(•7Ae)4kg�(�1²B"G

(�7�CE(�4mg)f#(¥46(�4mg0(�1•C+4¥S �A2#7)P SÉ8j1•S�7DCj258j2#B"7•G_1jB94 83&)( 13(�P"2#B"7

�

�

�

8jB

�

�

4

�_f ! &�! C�! ��2#C

(�cJeDS"f ��B"7£Son9(�1•S�P"( �A8jB¥83&)(m7Ae)4kg�(�1{B"G”46(�4mg0(�1•CI4¥S �A2#7)P S68j1•S�7�CE258j2#B"7zG_13B"4

�

�

4

8jB

�

�

�

! �_1‡! &�! C�! �T$'&DS�8Z2FC��

��� � � �

8|¨‚B•1j(�P"2#B"7DC{B�Gi.)&�S"Cj(kCj.DS"p�(m&DSon9(+8j&)( 	De/,/(‡C{g0(�8|¨w(�(�7

8j&D(�4Êg�(�257)Pm257 SIÆjO/(�8•S�2#f5(‡O²gDS�fFS�7Dp�(ŠÇŠ!*3 8‚2#C”83&)(�7R(�nA2#O)(�7J8 �9¨ª2L83&)B"e/8wS�7A@kS"f5P9(�g)1•S ��83&DS�8

8j&D(“p�B"7�O/2L8325B97•B"G�*‚c�! �_UD! t �‚¨ª2#f5fr46S �"(<8j&D(;8jB�8•S�f 	�e/,R2#7ÉB91ªB"e/8IB"G”S"7A@ .)&DS9CE(+Cj.DS"p�(

13(�P"2#B"7•g�(+(‡cJeDS�f�83B

½

G_B91IS�7É257D2L832#S"frO/2FC|831j2#g)e/8325B97

�

• �¬•Š!

� (T7)B�83(£257©.�S"C3CE2#7)P 8j&�S�8R*dc0! �_U�! l��62#CRCEe(0 p�25(�798RG_B"1 4¥S �A2#7)P®*dc0! �_U�! Œ �6g�(

8j13e)(²g)e/8;2#C;p�(�1j83S�2#7)f#@z7)B�8;7)(�p�(�C3CjS"1j@9!<ˆDB"1;(�,)S"4².Df5( �0f#(�8

�

•���•Zg�(6S�7A@ O/2FC|831j2#g)e/8325B97

O/(�.�(�7DO/2#7)PTB97)f5@ B97°– •���•Š˜-S�7�O®f5(�8��¥• �i˜ �
�

•“g0(R83&)(•8j2#4²(•(�n9B"f#e/8j2#B"7 4¥S".®G_B"1k8j&)(

Cj@ACE8j(�4ÊG_B"1'S�7A@ �D7)258j( �),/(�O6832546("!i$'&D(�7 �/Cj257Dp�(I832546(<(�n"B9f5e)8j2#B"7RS��-.)13(�Cj(�13n"(‡C”8j&)(;l /

O/2#46(�7DCj25B97DS�f-n9B"f#e)46(6(�f#(�46(�7J8

�

�i˜rS"7DO•g �<4¥S�.DC+S CE83S�8j(²8jB£S"7)B�83&)(�1“CE83S�8j(6&DSonA257DP

8j&D(;C3S�46(+– �)258ªG_B"f#f#B�¨ICd83&DS�8'83&)(;8j2#46(+(�n"B9f5n9(�O•O/2#CE8j132#g)e/8j2#B"7É2FCª2#O)(�7J8j2Fp�S"f[257•G_B"134 8jB

8j&D(“257D2L832#S"frO/2FC|831j2#g)e/8325B97

�

•��¬•�!��i(�8 ��B"gAnA25B9eDCEf#@¥83&)(�13(“2FCª7)B¥13(�S"CjB"7•G_B"1{*dc0! �]UD! l �‚8jB

&)B9f#O[!

3N7z¨ª&DS�8ªG_B9f5f#B�¨ICw¨‚(;¨ª2#f5f�13(�CE8j132FpŠ8ªB"e)1•Cj(�f#n"(�Cd8jB¥13(�cJe)2#13257)P+ÆjO/(�8•S�2#f5(‡ORgDS"f#S"7Dp�(�Ç•!

� 	�� � �
���  � � �  � ����� �
	

�

	��

�

�•(zO)(�Cj2513(ÉS ‘<13(�(�7�CmG_eD7DpŠ8325B97 e)7�O/(�1¥¨ª&)2Fp•& 2L8¥2FCk(‡S"Cj@ 8jB 4¥S�.°G_B"13¨wS"13O S Cj257DP"f#(

8j1•S 
|(‡pŠ83B"13@"!i•‚&)BAB9Cj257)P

�¥•��d˜��

�

•

»
�

•��¬•

„"ƒ



2#7DO/(�.0(�7�O/(�7J8jf#@zB�G � � ¨‚B9e)fFO p�(�1j83S"257Df5@ÉCjS�8j2FC|G_@zS�f#frB9e)1I13(�cJe)2#1j(�4²(�7J83Cª(�,/p�(�./8{8j&DS�8Z2#7

S�8j8j(�4².)8j2#7)P 83B•CE8j(�.£G_B"13¨wS"13O S¥P925n9(�7 8313S�
|(�p�8jB"13@R¨w(m¨wB"eDf#O��D7�O£B"eD13Cj(�f#n"(‡CªgDS"p �•8jB

C3c9e�S�13(IB"7)(<CE2#7Dp�(

�

•���•i2FCw2L8•CE(�fLG[83&)(ªÆEO/2 0 p�e)f58|Ç;O/2#CE8j132#g)e/8j2#B"7R¨ª&)2#p•&•¨‚(<S�13(ª8j13@A257DP“8jB

Cj254ke)f#S�8j(9!*3N7DCE8j(‡S"O �9¨‚({g�(�P"2#7¥gJ@6p•&)BAB9Cj2#7)P+S;8j132#S"f�‘<13(�(�7�C-G_e)7Dp�8j2#B"7�� �¥• �i˜ � � •-CjS�8j2FC|K

G_@A257DPk*dcAC�! �_U�! = �dS"7DO �]UD! „ � �/¨ª258j&É¨ª&)2Fp•&R258ª2#Cw(�S9CE@683Bk258j(�13S�8j(;S“8313S�
|(�p�8jB"13@²G_B"13¨wS"13O�!

$¬B•p�B97DCE8j13eDpŠ8<B"e)1;O/(�Cj2#1j(‡O �¥•��i˜ � � •{¨‚(k4²B/O/eDf#S�8j(k8j&)2FCI831j2FS�f-‘<13(�(�7�CIG_e)7�pŠ8j2#B"7 gA@zS

G]S"p�8jB91"�k•��d˜�� � •w¨ª&)(�1j(

½

�,�m• �i˜ �

�

•�� % � �_UD! € �

$'&)(�7 �

�¥• �i˜��

�

•

»

�

�m• �i˜�� � •���� �¥• �i˜ � � • �

À»

� �

3

•�� � • �/•��

�

� � • �

»

� �

�_UD! ƒ �

¨ª&)(�1j(

3

•��

�

•���%

�
,

�

���m• �i˜ �

�

•�� �¥• �i˜ �

�

•Š˜ �]UD!# �†��

S².�BJCE258j2#n"(;7Ae)4kg�(�1ICjS�8j2FC|G_@A2#7)P

½

�

3

•��

�

•�� %9˜

2FC<8j&)(613(�cJe)2#1j(‡OTCE8j13(�7)P"8j&TB"Gd83&)( O/(�f583SRG_e)7Dp�8j2#B"7 2#7 *dc0! �_U�! ƒ��{CjBÉ8j&DS�8��¥•��i˜ �
�

•<g�(

.)13B".0(�13f5@¥7DB"1346S"f52#x�(‡O[!”*dc0! �_U�! ƒ��d2FCICj2546.)f#@

�¥•��d˜��

�

•

»

3

• �

�

• �/• �

�

�

�

•

�

�k•��d˜��

�

•�� �¥•��d˜��

�

• � �]UD!# " ��

3N7T?A(‡p�! �]UD! „ �'¨w(m¨ª2#f5f�CE&DB�¨È&DB�¨
83BRp•&)BAB9Cj(��m• �i˜ �
�

•ICjB¥8j&�S�8{83&)(mO/(�83S"25f#(�O g�S�fFS�7Dp�(

p�B97DO/258j2#B"7 B�Gd*dc0! �]UD! l �{2#C;C3S�832#C �D(�O�!m$'&)(²¨ª&)B"f#(k.0B"2#7J8<7DB�¨ 2#CZ83&DS�8+258<2FC+C|8325f#f”(�S9CE@

8jB•4¥S�.£G_B91j¨'S�1•O S¥8313S�
|(�p�8jB"13@É¨ª2L83&£8j&D2#C �¥•��d˜��
�

•I8j&AeDC;p�B"7DCE8j13eDpŠ83(�O[!+$¬B•O/BÉCEB•¨‚(

Cj2546.)f#@£S"p�p�(�.)8+S�� O/13So¨ª7TG_1jB94�� �¥•��d˜��
�

•Z¨ª258j&•.)1jB9gDS�gD25f#2L8|@ �k•��i˜ �
�

• �¬S�7DOT1j( 
|(�pŠ8

258ZB�83&)(�13¨ª2FCE(9!Z$'&AeDC �'�k•��d˜��
�

•{2#C 
|eDCE8;S"7TS"p�p�(�.)83S�7�p�(“.)13B"g�S�g)2#f5258|@"!+«Z1{83BR13(�.)&D13S9CE(9¦

8j&D( .)1jB/O/e�pŠ8 �m• �i˜ �
�

• ��� �¥• �i˜ �
�

•²257©*dc0! �]UD! ƒ �²B91 �_UD!# " ��²2#C67DB�8•S•.)13B/O/eDpŠ8 B"G

8|¨wB£O/2#CE8j132#g)e/8j2#B"7�CmB"G � � G_B91 �),/(�O ��� �Š!TÅIS�8j&)(�1 ��� �¥• �i˜ ���5•“2#C²S£O/2FCE8j1325g)e)8j2#B"7 S�7�O

�m• �i˜ �
�

• 2FC 
|e�C|8 S .)eD1j( .)1jB9gDS�gD25f#2L8|@ g0(�8|¨w(�(�7

½

S�7�O�%"! $'&)( O)(�f583S®G_eD7DpŠ8325B97¾2#7

(�cJeDS�8j2#B"7DC �_U�! ƒ��IS�7�O �_U�!5 9 ��"�9(�(�.�C �¥• �i˜��
�

•{7)B91j4¥S�f#2#x�(�O S"7DO 2FC{B"Gdp�B9e)13Cj(“(‡CjCj(�7J8j2FS�f

2#7m4¥S�.).D257)PZG_B"13¨'S�1•O+SZO/2FCE8j1325g)e)8j2#B"7me�CE2#7)P<*dc0! �]UD! U��Š!”MIB�¨w(�n9(�1
��258-7)(�(‡O“7)B"8”p�B"7Dp�(�137

eDCZ257 4¥S�.).)2#7)P•G_B"13¨wS"13OzSÉCE2#7)P9f5(m8j1•S 
|(�p�8jB91j@9! 3 8;2#C;S�e)8jB"4¥S�8j2Fp�S�f#f#@•2#46.)f5(�46(�7J8j(‡OTS�8

(�n9(�13@®C|83(�. gJ@ 83&)(zn"(�1j@®.0B9C3CE2#g)2#f5258|@®B�G{8j&)(�1j(zg0(�2#7)P®ST13( 
|(‡pŠ8j2#B"7 ¨ª2L83& .D1jB9gDS�g)2#f#2L8|@

3

•��
�

• �[CEBR8j&DS�8<S¥8313S�
|(�p�8jB"13@R¨ª2#f#f”p�(�1j83S"257)f#@É.�BJCjCj(�C3C{p�B"7J8j2#P"e)B9eDC ��2FO/(�7J832#p�S�f�1j(�.�(‡S�8j(‡O

CE83S�83(�Cª2#7 83&)(mCj(�cJe)(�7�p�(��
—

˜��

4

˜

57575

�
!

��•‚eD1j2#B"eDCjf#@ �D258{2FC 
|eDCE8{83&)2FCI.0B9C3CE2#g)2#f5258|@R83&DS�8Z2#C

(�C3Cj(�7J8j2FS�fr8jBR4¥S �J2#7)P �
!��

�

&DSon9(+8j&D(kO/(‡CE2#1j(‡O£O/2FC|831j2#g)e/8325B97�! 3N7£8j&)(k¨‚B913O)C{B�Gw•Z! M“!

uw(�7)7D(�8E8
�9Æj$'&)(;1jBJS"O¥83B CEe�p�p�(‡CjCw2FC'8j&D1jB9e)P"&•G]S�2#f5eD1j(9! Ç

� 	�� � 
���� � � ���	� �
	

�

	

�

�

3 8Z13(�4¥S"257DCª8jB•Cj&)B�¨È&)B�¨È8jBÉp•&)BAB9Cj(��m•��d˜��
�

•{CEe�p•&z8j&DS�8{8j&D(kO/(�83S�2#f#(�OzgDS"f#S"7Dp�(mp�B"7/K

O/258j2#B"7 257•*dc0! �_U�! l��ª2FC+CjS�8j2FC ��(�O[!m?AeDgDC|832L83e/8j2#7)Pz*dc0! �]UD!# " ��I257•*dc0! �]UD! l �{2L8<G_B"f#f5B�¨IC

U9†



ˆ�25P9e)13(<U�!5 9¦i*dS9p•&zp�251•p�f#(;1j(�.)13(�Cj(�7J83CªS613(�P925B97•B"G�.)&�S"Cj(“CE.DS9p�(+p�B97J83S�2#7)2#7)P S²7Ae)4mg0(�1

B�G�(�7DCj(�4kg)f#(<7Ae)4kg�(�13C'13(�.D1j(‡CE(�7983(�O•gA@¥8j&)(“O)B�83C�!

8j&�S�8ªG_B"1IS"7A@¥.DS�2#1 �

4

˜��

�

7DB�8I2FO/(�7J8j2Fp�S"f5f#@ (‡c9e�S�f[¨w(<4keDCE8I&DSon"(

�k•��

4

˜ �

�

•

�k•��

�

˜ �

4

•

»

� �¥• �

�

˜ �

4

•

�

•��

4

•

� �¥• �

4

˜ �

�

•

�

•��

�

•

�

?A2#7Dp�({8j&)({83S"1jP9(�8

�

• �¬•d2#C/�A7)B�¨ª7 S�7DO � �¥•��d˜��
�

•i2FCwp•&)B9Cj(�7¥gA@6eDC �<�k•��i˜ �
�

•-2FC‚(�S"Cj2#f5@

CjB"f#n"(�O G_B"1ª2#7É8j(�134¥C'B�G�8j&)(‡CE(<8|¨wB��J7DB�¨ª7ÉcJeDS"79832L83(�CªS9C

�k•��

4

˜��

�

•

»




•��

4

˜ �

�

• �

�

�

���

	

œ

�

�

���

���

�

�

�

�

���

	

œ

�

�

���

���

�

�

"

�

�

���

�

œ

�

	

���

���

	

�

�k•��

�

˜��

4

•

»




•��

4

˜ �

�

• � %Zž
�

� �]UD!# ‡= �

/IB"8j(-83&DS�8¬8j&)(‚.DS�2#1rB"G)S�13P"e)46(�7J8•Ci•��

4

˜ �

�

•rS�.).0(�S"1�2#7+8j&)(wCjS"46(iB"1•O/(�1r257+83&)(iG_eD7DpŠ8325B97




!-ˆ)B91d(�n"(�13@².DS�2#1Z• �

4

˜ �

�

•Š˜




•��

4

˜ �

�

•dp�S"7 g�(<CE(�8d83BkS�7A@6S�13g)258j1•S�13@m.0B9Cj2L8325n9(I7Ae)4mg0(�1

CjBÉf#B"7DPzS9C+g0B�8j&®cJeDS"79832L8325(‡C“S�g0B�n"(¥S"1j( � %¥2#7 B"1•O/(�1;83&DS�8“*dc0!��_UD! € �<&DB"fFO)C�! /IB�¨

258“2#C+p�f5(‡S�13f5@ B"G'S9O/n�S�7J83S"P"(k8jBz4¥S �"(²83&)( p•&DS�7�p�(²B�GªS•13( 
|(‡pŠ8325B97•S9C;f5B�¨ÊS"C<.�BJCjCj2#g)f5(

S�7�OT&)(�7Dp�(²83BÉ4¥S �"(��m• �i˜��
�

•Z83Bzg�( S9CZfFS�13P"(6S"C;.0B9C3Cj25g)f#("!6$'&)(�1j(�G_B"13( �




• �

4

˜��

�

•Z2#C

p•&)BJCE(�7ÉCjB S"C'83B 4¥S �9(Z83&)(“fFS�13P"(�1ªB�G�8j&)(+8|¨wB cJeDS�7J832L8325(‡Cª257 *‚c�! �_U�!5 o= �wg0(“(�cJeDS"f[8jB

% �JM{SonA2#7)P+8j&AeDCwp•&)BJCE(�7




•��d˜��
�

•”G_B91‚(‡S"p•&¥.DS"251<•��d˜��
�

• �J83&)({13(�Cje)f58j2#7)PmCjB"f#e/8j2#B"7 2#7 *dc0!

�_U�!5 o= �‚4¥So@¥g�(“p�B"7Dp�2#Cj(�f#@ �/gDe/8{CEB946(�¨ª&DS�8'B9gDC3p�e)13(�f#@ �A¨ª132L8j8j(�7 S9C

�k•��d˜��

�

•

»	�

� � �

%9˜

� �¥•��
�

˜���•

�

• �¬•

� �¥• �i˜��

�

•

�

•��

�

•

�

� �]UD!# �„��

� 	�� � ���/
 �
� �

3 8²2FCk&)(�f#./G_e)fw8jB 7)B�¨ CEeD4²4¥S"1j2#x�(R8j&)(•(�7J8j2#1j(ÉS�f#P"B91j258j&)4 O/(‡Cjp�1j2#g�(‡O S�g0B�n"(R¨ª2L83&

8j&D(²S"2#O B"GdSR46(�83S�.D&)B"1ZeDCE2#7)P•8j&)(kP"1•S�.)&T257 �DP"e)13( �]UD!# ��Š!+ˆ�2#P"e)13( �]UD!# ��ICj&)B�¨IC{G_B"e)1

p�B9e)7J8j1325(‡C �_n"(�1E832#p�(�C��¬(�S"p•&²¨ª258j&¥S<P"2#n"(�7².0B".)e)fFS�8325B97 �]O/B"83C��Š!�*dS"p•&²@"(‡S�1-(�n9(�13@“p�258j2#x�(�7

B�G”S²P"2#n"(�7zp�B9e)7J8j13@ 2#4²462#P"1•S�83(�C‚8jB S"7)B�83&)(�1'¨ª258j&z.)13B"gDS"g)25f#258|@

� �¥• �

»

7)(�¨Èp�B"e)7J8j13@ � �

�0»

B"fFOÉp�B"e)7J831j@�� �

UD 



� �¥• �i˜�� � • 46So@ g0(£8j&DB"e)P9&98ÉB�G“S"C•S .0B".)eDf#S"1j258|@ 46(‡S"Cje)1j(zG_B91 83&)( p�B"e)7J8j13@,�¼S"C

.0(�1•p�(�2#n"(‡ORgA@Ép�258j2#x�(�7�CIB�G � � ! �]$'&)(+.)13B"g�S�g)2#f5258|@¥83BRC|8•So@ g0(�&)2#7DOz4¥So@Rg0( �D7)258j(m(�n"(�7

8j&DB"e)P9&R2#7 8j&D(;p�S"Cj(ZB"G¬S²p�B"7J83257Ae)B9eDC/�T8j&D2#C'eDCjeDS"f5f#@¥2#Cw46B9CE8'7DS�83e)13S"f5f#@

½

S"C

�

� %

½

S�13B"eD7DO � ��(�n"(�7 8j&)B9e)P"&®258m7)(�(�O 7)B"8mg0(R25G � �¥•��i˜ � � •;2583Cj(�f5GI&DS"C“STO/(�f583SzG_eD7DpŠ8325B97

�

�

& �

� �

g�(�257)P646B/O/e)fFS�83(�OÉgA@ �m• �i˜��*� •Š! �

/IB�¨ 8j&)(I8jB�8•S�f)7Ae)4kg�(�1iB�G�2#4²462#P"1•S�7J83C ��% � � �_G_1jB94 �z83B�� � �”2FC”8j&)({.�B9.)e)fFS�132L8|@

B�G � � nA2#(�¨w(�ORG_1jB94 � �D4me)f58j2#.)f#25(‡O•gA@R8j&)(;.0B".)e)fFS�8325B97

�

•��¬•wB"G1� 2583Cj(�f5G|!i$'&)(+1•S�8j2#B

.0(�B9.)f5( 	DB�¨ � % � �

.0(�B9.)f5( 	DB�¨ � � �

�

»

� �¥•�� � ˜ �¬•

�

• �¬•

� �¥•��i˜ �

�

•

�

•��

�

•

˜

¨ª2#f5f[2#7•P9(�7)(�13S"f�7)B�8ªg0(<(‡cJeDS�f�83B²B97)("!i?AeD.).�BJCE(<G_B91w(�,)S�46.)f#(<258ª2#C+• , + /J•‚S"CªO/(�.)2#p�8j(‡O

2#7 �DP9e)1j(��_U�!5 ��Š!“$'&)2FC<4²(‡S�7DCZ83&DS�8+S�7 e)7)13(�CE8j132#p�8j(�O£257J8j(�13S9pŠ8325B97£g�(�8|¨‚(�(�7•p�B"eD79831j2#(�C

�•S�7DO0� � ¨ª25f#f08j(�7DO 83Bk2#7Dp�1j(‡S"Cj(I8j&D(Z.0B".)eDf#S�8j2#B"7RB"G*� � S"7DORO/(‡p�13(�S9CE({8j&)(<.�B9.)e)fFS�8325B97

B�G �i!wuwe/8ª8j&)2FCª2#4mgDS"f#S"7Dp�(+B"G9	�B�¨¾2FCª(�S9CE2#f5@Ép�B91j13(�p�8j(�ORgA@R13( 
|(�p�8j2#7)P£• /�+ ,9• 8j&�CªB�G�8j&)(

S�.D.)f52Fp�S"7J83C+¨'S�7J8j2#7)P 83B£2#4²462#P"1•S�83( ��% �
�

�]2�! ("! �m•���% �
�

• � �m•��
�

˜��¬•

»

/�+ , �

¨ª&)2#f5('e)7�c9eD(�CE8j2#B"7DS"g)f5@“S9p�p�(�./83257)P

) � �

S�.).Df52Fp�S"798•C�¨wS"7983257DP{83B<2#464625P913S�8j("� � �
�

�]2�! ("!

�m• � � ��� •�� �m•��d˜��*�F•

»

%���!i$'&)2FC'2#C'83&)(“p�B97J8j(�7J8ªB�G�*dc0! �_U�!5 ‡„ ��!

H{C”7)B"8j(‡OmS�8�8j&D(w(�7DOkB�G0?A(‡p�! �_U�!5 �� ��258”2FC”S�fFCEB<(�nA2FO/(�7J8�G_1jB94 8j&)2FC-S�7�S�f#B"P"@Z8j&�S�8”8j&)(

.0B".)e)fFS�8325B97DC<G_B"1+(‡S"p•& p�B9e)7J8j13@Tp�S"7 g0(¥gDS�fFS�7�p�(�O B"7•83&)(¥¨ª&)B"f#(6¨ª2L83&)B"e)8“1j(‡c9eD2513257DP

8j&�S�8ª8j&D(�13(<g0(“S+ÆEO)(�83S"25f#(�O•gDS"f#S"7Dp�2#7)P�Ç<g�(�8|¨‚(�(�7z(�n9(�13@68|¨‚B¥p�B9e)7J8j1325(‡C�!

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

$'&)( S�g0B�n"( O/2FC3p�eDC3CE2#B"7 S�f#f5B�¨IC6B97)(É8jB®2#46.)f5(�46(�7J8RS CE2#4me)fFS�8325B97 B"G;S"7A@®(�7DCj(�4kg)f5(

O/2FC|831j2#g)e/8325B97²G_B"1i¨ª&)2Fp•&68j&D(I.DS�1j8j2Fp�f#(ª7Ae)4mg0(�1d2#C �),/(�O[!13 8d2FCi7)B+&DS"13O)(�1”8jBm(�,A8j(�7DO²8j&)(

46(�83&)B/OzG_B"1ª83&)(m  �_8j(�4².0(�1•S�83e)13(��wK

�

�]p•&)(�462#p�S�fr.0B�83(�7J8j2FS�f �'(�7DCE(�4mg)f#(“2#7£¨ª&)2Fp•&z8j&)(

8j(�46.�(�13S�8je)13(kS"7DOTp•&)(�462#p�S�f�.�B"8j(�7J832#S"f”S"1j( �),/(�O S�f#f5B�¨ª2#7)P 83&)(²(�7)(�1jP9@zS"7DO£.�S�1j8j2Fp�f#(

7Ae)4mg0(�1'83B 	DeDpŠ83eDS�83("!d$'&D2#CªO/2FCE8j1325g)e)8j2#B"7z2#C'¨ª13258E8j(�7 S"C

�

•��*�<• �

•'(��
	

�

•

�

s �"•

�

�

•

�

(

'


 � �

�

� �

�����

�

�

�

�

�

3 G�8j&)(+(�7)(�13P"@

– •�­

3�4657515

­

�

�;•

»

­

�84

�

�
-

�
51575

­

�

�

�

�
-

�

� •�­

3�4 57575

­

3

�+•

Cj(�.DS"13S�8j(�C�2#7J8jB“S �A257D(�8j2Fp'.)f#eDC-.0B�83(�7J8j2FS�f).D25(‡p�( �"8j&)(�7¥¨‚(Ip�S�7²8j1•S"p�('B"e/8-83&)(I46B"46(�7J8•S

8jB6B9g/83S"257

�

• �
�

• �

%

s �

�

(��
	

�

�

�

�

�

(

'




	

��


�

�

»

�

�

s �

(

'




	

��


�

�

� �]UD!# �U �

�

� 	

�

�

+/•
� �

-• D•{S�7DO �
�

»

•�­

3
4

57515

­

3

�
•'2FC{8j&)(ms K .DS"1E832#p�f5(“p�B"7���P"e)1•S�8325B97zCE83S�8j(“B"G




sŸp�BAB"1•O/257�S�8j(‡C“S�7�O

�

� %�+)•'(

'

�
	

�

�

�

•“2#C²S .DS"13S"4²(�8j(�1m¨ª258j& e)7D2L8•CmB"G{S 7Ae)4mg0(�1

O/(�7DCE258|@"!

UJ=



$r1•S"p�257DPRB"e)8<83&)(6.�BJCE258j2#B"7•p�BAB"1•O/2#7DS�83(�C{G_1jB94¤*dc0! �_U�!5 �U�� ��8j&)(6 )˜

�

O/2FC|831j2#g)e/8325B97

G_B"1'83&)(+.DS"1E832#p�f5(;7Ae)4mg0(�1'G_B91ª257J83(�1•S"pŠ83257DP².�S�1j8j2Fp�f#(�Cw2#C

�

•�sT•��

�

���

�

s �

˜

¨ª&)(�1j(

�

� �

,

�

�

3�4 57515

�

�

3

� (

'




	

�

�

� �

œ������

�

�

�

�

˜ �]UD!# ‡Œ �

2FCw8j&)(“CjB�KNp�S"f5f#(�O•p�B"7��DP"e)1•S�8325B97DS�f�.DS"1E832L8325B97RG_eD7DpŠ8325B97�!

� ��� ��� $

2�
 �

�

,




�

�

��

�������	��
���


�����

�•(+g�(�P"2#7•gA@•p•&DBJBJCE2#7)P6Sk8j132#S"fr‘<1j(�(�7DCwG_e)7�pŠ8j2#B"7 �DO/(
��7)(�OÉ.)2#(�p�(�K ¨ª2#Cj(+S"C

� �¥•�� !�˜ �

�

�
!

•

»

�

� �

•&%�+
�

•��

3




!

�

!

•��
�

• s

»

s
�

�

%

•&%�+
�

•�� �




!

�

!

•����<• s

»

s
�

�

%

½

B�83&)(�13¨ª2FCE(

� �]UD!# �l��

3 8{2FCI7)B97/K x�(�13B²G_B"1{s

»

s
�

�

%“S�7�O s

»

s
�

�

%“S"7DO

½

G_B"1<S�f#f�B�83&)(�1{s 2#7Dp�f5eDO)257)P

s

»

s
�

! �]$'&)(kg�B9e)7DO)S"1j@zp�S9CE(mB�Gds
�

» ½

2#C<O/(�S"fL8<¨ª2L83&TCj(�.DS"13S�8j(�f#@•S�8{83&)(m(�7DO 2#7

?A(‡p�! �]UD!>Œ/! U�� ��!I$'&AeDCI(�n"(�13@z¢£S�1 �"B�n 258j(�13S�8j2#B"7 (�2L83&)(�1<p•&DS�7)P9(�C'83&)(m.�S�1j8j2Fp�f#(“7Ae)4mg0(�1

gA@ S�8ª46B9CE8�� % �AB"1'f#(�Son"(‡C‚8j&)(;(�7J832513(<CE83S�8j(;e)7Dp•&�S�7)P9(�O 25G�8j&)(<8j132FS�f[C|83(�.É2#C'13( 
|(‡pŠ83(�O[!

‘<2#n"(�7ÈS�7�2#7)258j2FS�f+p�B97��DP9e)13S�8j2#B"7¾CE83S�8j(��
�

�"!

83&)(•.)1jB9gDS�gD25f#2L8|@©O/(�7DCj2L8|@¹G_e)7�pŠ8j2#B"7
G_B"1

13(�46B�nA257)PÉB"7D(².�S�1j8j2Fp�f#(

3




!

�

!

•��
�

•<2FC“O/(7�D7)(‡OTB97 83&)( szK .DS�1j8j2Fp�f#(6CE.DS9p�(‡C;B"7)f#@£¨ª&)(�7

s

»

s
�

�

%��

3




!

�

!

•��
�

•

»

4

�
!

�

!

�

*�


4

�/•�­

3
4

�

�

%

�

�
4

• �/•�­

3
�

�

�

%

�

�
�

•

57575

�/•�­

3

�

�

� �

%

�

�

�
•


 �
� �

/ �“G_eD7DpŠ8325B97DC

� �]UD!# ot �

3N7�*dc0! �_UD!# ot �
�

�

!

*�


4

O/(�7)B�83(�CÉS CEeD4‹B�n9(�1ÉS�f#fI8j&D(•s
�

.0B9C3CE2#g)f#( S"C3Cj25P97)46(�7J83C¥B"G

�

%

�

�84

˜

�

%

�

� �

˜

57515

� �

%

�

�

� gA@

•

�

%

�

�
4

˜

�

%

�

�
�

˜

57575

� �

%

�

�

�
•

»

•�­

3
4

�

˜"­

3
�

�

51575��

­

3

*

�

57575

­

3

�
!

�

• G_B91ª(�S9p•& �

»

%

51575

s
�

�]UD!# �€��

¨ª&)(�1j(m8j&)(²&DS�8<B"7

�

­

3

*

�

46(�S"7DC{8j&DS�8Z83&)2#C{8j(�1j4¤2FCZ8jB•g�(²B"46258E8j(‡O£B97 8j&)(²1325P9&98<&DS�7�O

Cj2#O/(²g0(�G_B"13(64¥S �A257DPR83&)(¥S"C3CE2#P"7)46(�798‡!“Qi13(�G]S9p�2#7)P•(‡S"p•&zÆr­

�

Ç²¨ª258j& S�7zÆ��]Ç²2#C 
|eDCE8+B"e)1

7)B"83S�8325B97£83&DS�8;G]S"p�25f#2583S�83(�C+S"7T2#7DO/(�,/2#7)PzB�G‚8j&)(6.DS"1E832#p�f#S"1<S9CjCj25P97)46(�7J8;257•*dc0!��]UD!# �€��

¨ª&)2Fp•&•2FCªg0(�2#7)P Cj.�B-�"(�7ÉB�G|!iˆDB"1ªG_e)8je)13(+eDCj(<¨w(+B"g�CE(�1jn9(Z&)(�1j(<83&DS�8I(‡S"p•&•8j(�134h2#7É8j&)(

Cje)4 B"G�*‚c�! �]UD!# ot �w2FC{S6.D1jB/O/eDp�8{B�G-sŽO/(�fL8•S6G_e)7Dp�8j2#B"7DC�!ª«Z7�p�(mS"P9S�2#7•8jBRp�f#S"1j25G_@R*dc0!

�_U�!5 �t ��¦²S9Cm¨w( 46B�n"(¥83&)13B"e)P9& 8j&)( ��83& .)13B/O/eDpŠ8²B�GIO/(�fL8•S G_e)7Dp�8j2#B"7DC �”8j&D(•Cje)gDC3p�1325./8

B"7¾­

3

P"BA(�C;p�B"7J8j2#7Ae)B"eDCjf#@RG_13B"4 %

51575

s ¨ª&)(�13(�S9CI83&)(6CEe)g�Cjp�1j2#./8;B"7¾­

3

�
P9BA(�C{8j&)13B"e)P9&

%"˜
�

˜

57575

�

�•˜

57575

s � ��C �A2#.).)2#7)P²8j&)(+n�S�f#e)( �•!i?A(�(“Cj(�p�8j2#B"7ÉUD!>Œ/!>=+G_B91IS�7É(�,)S�46.)f#("!

U9„



?A2#4²2#fFS�13f5@ ��P"2#n"(�7 � �

� !

83&)(‚.D1jB9gDS�g)2#f#2L8|@;O/(�7�CE258|@<G_e)7DpŠ8325B97mG_B91¬2#7DCj(�1j8j2#7)P{B97)(d.�S�1j8j2Fp�f#(

�




!

�

!

•����<•w2FCªO/(
��7)(�OÉB"7É83&)(“szK .DS�1j8j2Fp�f#(<Cj.DS9p�(�CwB97)f5@•¨ª&)(�7zs

»

s �

�

% �

�




!

�

!

•�� � •

»

4

�

�

�

*�


4

�/•

�

%

�

� 4 �

­

3 4

�

• �/•

�

%

�

� � �

­

3 �

�

•

51575

�/•

� �

%

�

�

�

�

­

3

� !

�

•


 � � �

5




•�­

3

*N•

/ � �+G_e)7Dp�8j2#B"7DC

�

�]UD!# �ƒ��

3N7 (‡c9e�S�8j2#B"7¥*‚c�! �]UD!# �ƒ � �

�

*�


4

O)(�7)B"8j(�CwS“Cje)4 B�n"(�1dS�f#f)83&)(Zs¤.0B9C3Cj25g)f#({S9CjCj25P97)46(�7J83C

B�G

�

%

�

�84

˜

�

%

�

� �

˜

57575

� �

%

�

�

� gA@

•

�

%

�

�84

˜

�

%

�

� �

˜

57515

�

�

%

�

�

*

51575

� �

%

�

�

�Z•

»

•�­

3�4

˜"­

3 � 51575

�

­

3

*

51575

­

3

�<• G_B91ª(�S"p•& �

»

%

57515

s

ˆ)B91¥G_e/83e)1j( eDCj(£¨‚( B9gDCj(�13n"( &)(�1j(z83&DS�8É(�S"p•& 83(�134 2#7¹8j&)(•CEeD4 B"G;*‚c�! �]UD!# �ƒ��²2#C

S .)13B/O/eDp�8kB�G{s ��O/(�fL8•S G_e)7�pŠ8j2#B"7�C�!•$rBTp�f#S"1j25G_@•*dc0!��]UD!# �ƒ ��¦²S9Cm¨w( 46B�n"( 8j&)13B"e)P9&

8j&D( � 8j&z.)13BAO)eDpŠ8{B"G”O)(�f583S6G_e)7�pŠ8j2#B"7�C��D8j&)(mCje)gDC3p�132#./8IB"7©­

3

P"BA(�CwG_13B"4�%"˜
�

˜

57575

�

�•˜

57575

s

C��J2#.).)2#7)P®83&)(£2#7J8j(�P9(�1 � �ª¨ª&D(�13(�S"C¥8j&)(•CEe)g�Cjp�1j2#./8RB97 ­

3

�
P9BA(�C p�B"7J8j2#7)2#e)B"eDCjf#@ G_13B"4

%

51575

s ��!iHIPJS�2#7 �)Cj(�(+CE(‡pŠ8325B97•U�! Œ)! =mG_B"1IS"7•(�,)S�46.)f#("!




•�­

3

•I2FC<S 7)B91j4¥S�f#2#x�(�Oz.D1jB9gDS�g)2#f#2L8|@zO/2FC|831j2#g)e/8325B97 G_1jB94�¨ª&)2#p•&£8j&)(²p�BAB"1•O/2#7DS�83(�CIB"G

8j&D(m2#7DCE(�1E83(�O .�S�1j8j2Fp�f#(m2FCZO/1•So¨ª7�! 3N7£*dc0! �_U�!5 ‡ƒ �'2583C;S�13P"eD4²(�7J8{2#C{8j&D(²p�BJB913O)257DS�8j(“B"G

8j&D(Z.DS"1E832#p�f5(Z¨ª2L83&R2#7DO/(�, 7DS�46( � �A46(�S"7)257DPkCj2546.)f#@68j&DS�8‚83&)(<.DS�1j8j2Fp�f#({g0(�2#7)Pm2#7DCj(�1j8j(‡O

2FCr83&)( ��83&mB97)(‚S"7DOmS"f5fJ8j&D(‚B"8j&)(�1�(�,/2#CE8j2#7)P{.�S�1j8j2Fp�f#(�C�S�13(d13(�7DS"4²(‡O+¨ª258j&k8j&)(w1j(�4¥S�2#7)257DP

2#7DO/2Fp�(�C %"˜
�

˜

57575

�

�j˜

57575

s ��¨ª&)(�1j(d8j&)(‚&DS�8”B"7

�

��46(�S"7DCr8j&DS�8¬83&)(‚2#7DO/(�, �02FC�B"46258E8j(‡O;G_13B"4

8j&D(wCj(�8‡!9/IB"8j2Fp�(‚&)B�¨®¨‚(wS�13(-G_B"1•p�(‡O+2#7983B{(�,A.Df52Fp�258jf#@+1j(�7DS�462#7)PI(‡S"p•&“.DS"1E832#p�f5( �]S9pŠ8je�S�f#f5@

.DS"1E832#p�f5(‚.�BJCE258j2#B"7 ��¨ª2L83&kS{e)7)2Fc9eD(‚.DS"1E832#p�f5(‚257�O/(�,“(�n"(�13@Z8j2#4²('S�7m257DCj(�1j8j2#B"7mB"1r13(�46B�n�S�f

B�G”S².DS�1j8j2Fp�f#(Z2FC'4¥S"O/(9!i$'&)2FC'2#C'7)(‡p�(‡CjC3S�13@6257zB"1•O/(�1d83&DS�8ª83&)(+p�B"7��DP"e)1•S�8325B97•CE83S�8j(;g�(

e)7)2FcJe)(�f#@ Cj.0(�p�22�D(‡O ��Cj2#7Dp�(Rp�f#S9CjCj2Fp�S�f#f#@ (�S"p•& .DS"1E832#p�f5(¥2FC“O/2FCE8j2#7)P"e)2FCj&DS�g)f#("!ÉHIfFCEB 7DB�8j(

8j&�S�8;¨‚(k&DSon"(²p•&)B9Cj(�7 83BÉO)B 8j&D2#C<13(�7DS"4²2#7)P��_¨ª&)(�1j(6S�7£2#7DO/(�,£2#C;S9CjCj25P97)(�O 8jBR(�n"(�1j@

.0B9Cj2L8325B97 p�BAB"1•O/2#7DS�83(��”7)B"8d2#7 (�n9(�13@mB"7D(IB�Grs
�

�J.�BJCjCj25gDf5(I¨'So@/C � G_B91‚S"7¥257DCj(�1j8j2#B"7��”g)e/8

1•S�8j&D(�1{B97)f#@É2#7 SR1j(‡C|831j2FpŠ83(�O£Cj(�8;B�Gds �0¨'So@/CI¨ª&)2Fp•& �9(�(�. S�7£2FO/(�7J832#p�S�f”B"1•O/(�132#7)P¥G_B"1

8j&D(m.0B9Cj2L8325B97£p�BAB"1•O/2#7DS�83(�CªB/p�p�e)131j2#7)P¥2#7 8j&)(k257D2L832#S"f�CE83S�8j("!IH{7A@ÉB"8j&)(�1Zp•&)B92#p�(“¨wB"e)fFO

g0(+noS"f52FOzS�fFCEB6CjB¥f5B97)P¥S"C � �¥• � �

�

˜����

	

•

À»¾½��

� �¥•�� �

	

˜ � �

�

•

À»
½

¨ª&D2#p•&zB"gAnA2#B"eDCjf5@

4me�C|8ig0('8j13e)('g�(�G_B"13(IO/(�8•S�2#f5(‡O²gDS�fFS�7Dp�(ªp�S�7²g0(ª(�7/G_B913p�(�OkgJ@²p•&)BAB9Cj257DP �k•�� �

�

˜ � �

	

•¬8jB

gDS"f#S"7Dp�(ª83&)(<e)7AgDS�fFS�7Dp�(�O 	De),A(‡Ci83&DS�8 � � 2#7DO/eDp�(�C‚B"7¥83&)(<(�cJe)2#f52#g)1325e)4 O/2FCE8j1325g)e)8j2#B"7�!

� ��� � �

	 ���




, -

ˆ�25P9e)13(��_U�! ="H �kCE&DB�¨ICkS Cjp•&)(�4¥S�8j2Fp B"G � �¥• � �k˜�� �
!




�

•m¨ª2L83&4���
!




�

»

• %"˜




• � �]ˆDB"1

Cj2546.)f#2#p�2L8|@ ��¨‚(d1j(�.)f#S9p�(d8j&)(d8j&)13(�(wp�BAB"1•O/2#7DS�83(�C�B"G-­

3�4

�
S"7DO£­

3 �

�
gA@;B"7D( ��Cj(�8E83257DP ­

3�4

�

»

%

S�7�O ­

3 �

�

» 


! � $'&)(T8|¨‚B .�B9257J8•CR2#7�83&)( s

»

%T.�S�1j8j2Fp�f#( Cj.DS"p�(TS�7DO�8j&)(T8j&)13(�(

2#7��D7)258j(‡CE4¥S�f#f#@ 8j&)2#7°g)e)86f#B"7DP p�eDg�B92#O)C��_(�,A8j(�7�O/257DPTG_13B"4

�

, 8jB�, �“2#7 83&)( s

» 


.DS"1E832#p�f5(iCj.DS"p�(iCE&DB�¨T83&)(i13(�P"2#B"7�C�8jBª¨ª&)2Fp•&;8j&D(�13(i2#C¬S'7)B"7)K x�(�13Bw.D1jB9gDS�g)2#f#2L8|@ZB�G/4¥S �A257DP

Sª831j2FS�f98j1•S�7�CE258j2#B"7�!”?A2#4²2#fFS�13f5@ ��ˆ¬2#P"eD1j( �_UD!>=�g��rCj&)B�¨ICr8j&)('Cjp•&D(�4¥S�832#pdB�G � �¥• � �m˜�� �

!




�

•

¨ª258j& �
�

!




�

»

•&%"˜




˜

�

�
•Š!É$'&)(¥83&)1j(�(¥.�B9257J8•C“2#7 8j&)(Rs

»

�
.DS"1E832#p�f5( Cj.DS"p�(¥2#C“8j&)(

13(�P"2#B"7 83B ¨ª&)2Fp•&¹8j&)(�1j(£2FCRS 7DB"7/K x�(�1jB®.)13B"g�S�g)2#f5258|@°B"G+46S �A257)P S®8j132#S"fI8j1•S�7�CE258j2#B"7�!

$'&)(“13(�P925B97•2#7 83&)(ms

»

/¥.DS"1E832#p�f5(kCE.DS9p�(+B"G�83&)(+G_B9e)1{2#7��D7)258j(‡CE4¥S"f5f#@R83&)2#7 g)e/8Zf#B"7DP

p�eDg�B92#O)C'2FCª7)B"8ICE&)B�¨ª7r!

U"U



ˆ�25P9e)13({UD!>=/¦-?/p•&)(�4¥S�8j2Fp<CE&)B�¨ª2#7)P²O/2LÂ�(�13(�7J8ªs .DS"1E832#p�f5(;Cj.DS"p�(�CwS�7DO 8j&)(;$r132FS�f�‘<1j(�(�7DC

G_e)7Dp�8j2#B"7�!

UJŒ



� ��� ��� $ �

2 2��	��
 ��� ���	��
�� 


� �

�

ˆ)13B"4h*dc0! �_UD!# �„��

�k•�� �

�

˜ � �

	

•

»	�

�	� �

%9˜

� �¥• � �

	

˜�� �

�

•

�

•�� �

�

•

� �¥• � �

�

˜�� �

	

•

�

•�� �

	

•

�

�

?A2#46.)f525G_@A257DP¥¨ª&)(�7 s

4

»

s

� �

% �]S�8E8j(�46./8j2#7)P S²1j(�46B�noS"f�B�G”B"7)(;.DS"1E832#p�f5(��d¨w(;P"(�8

� �¥•�� �

	

˜ � �

�

•

�

• � �

�

•

� �¥•����

�

˜ � �

	

•

�

• � �

	

•

»

•&%�+ � •��

4

�

	

.)13BAO)eDpŠ8ªB�G-s

4

�“G_e)7Dp�8j2#B"7DC

•&%�+ � •��

4

�

	

.)13BAO)eDpŠ8ªB�G-s

4

�“G_e)7Dp�8j2#B"7DC




•�­

3

*N•

�

• � �

�

•

�

• � �

	

•

�

�]UD!>=�†��

���

0

%9˜ � ˜

57515

s

�

2R2#Cm8j&D(•2#7DO/(�, B"Gª8j&)(É.DS"1E832#p�f5( ¨w(•S"1j(•S�8E83(�46./83257)P 8jB 1j(�46B�n"( S�8

.0B9Cj2L8325B97 ­

3

* ! 3N7 83&)(;7JeD4²(�13S�8jB91 �9¨‚(<.)2Fp �¥e). 83&)(�� 83&R83(�134 257R8j&)(;CEeD4 G_B"1��




�

�

•�� �

	

•

S�7�O¥257R8j&)(<O/(�7DB"46257�S�8jB91‚¨w({.D2#p �6e).R8j&)(���83& 83(�134Ê2#7 83&)(;CEe)4 B"G

3




�

	

• � �

�

• �J$'&)(‡CE(

O/(�fL8•STG_eD7DpŠ8325B97DC¥S�13(•g0(�CE868j&)B9e)P"&J8¥B�G;S"C²g0(�2#7)P®CEf#25P9&J8jf#@TÆ|2#46.�(�1EG_(‡pŠ8|Ç �_¨ª2FOA8j& � 

�

&)(�25P9&98 � %�+ 

� 
 %

½

�²CjBT83&DS�8¥¨w(É4¥So@®f#(�P92L83254¥S�83(�f#@ p�S"7Dp�(�f‚83(�134¥C6B�G{83&)( CjS"46(

B"1•O/(�1;• %�+ 
••

�

�

2#7 
‡!

$'&)(mp�S"Cj(;s

4

»

s

�
�

%+4¥So@ g0(mCE2#46.)f#2 �D(‡OÉ(�S"Cj2#f5@•gJ@•257An9(�1j8j2#7)P6*dc0! �_U�! ="† �wS�7�O

2#7983(�1•p•&DS�7DP"2#7)Pks

4

žŽs

�

!i$'&Je�C

�k•�� �

�

˜ � �

	

•

»

�

� �

4²2#7
�

%"˜��

�

�

�

%
� �

��


�

�

�

�

��


�

	

�

�

s

4

»

s

�
�

%

4²2#7 � %"˜

�

��


�

�

�

�

�

�

�

%
� �

��


�

	

�

�

s

4

»

s

�
�

%

˜

2FC'.)25(‡p�(�¨ª2#Cj(+O/(
�D7D(�OzCE2#7Dp�( � � ¨'S"C�!”?/2546.)f#2LG_@A2#7)P��

�k•����k˜ � �

!

•

»

�

�
�

46257 � %9˜

�

�

�

�

% �:�

!

!

(

'


��

	

��


�

�

'

	

��


�

!

�	�

�

s

»

s
�

�

%

46257

�

%"˜

!

�

�

�

�

%
� �

(

'



�

	

��


�

�

'

	

��


�

!

�	�

�

s

»

s �

�

%

�

� ��� ���

�(2





 4 �=, 6

$

� �G-��
� 	

?A2#7Dp�(“8j&)(“.�S�1j8j2Fp�f#(“7Ae)4mg0(�1{p�S�7)7DB�8{g0(“f#(�C3Cª8j&�S�7

½

˜�¨‚(+4keDCE8<O/(‡S�frCj(�.DS"13S�8j(�f5@•¨ª2L83&

8j&D(Ip�S"Cj(w¨ª&)(�76(�258j&D(�1-B"7D(wB"GD83&)(ª257D2L832#S"f)B"1 �D7DS"f)C|8•S�83(�C”&DS".).�(�7DC”83B<g0('8j&D(

½

.�S�1j8j2Fp�f#(

CE83S�83("! 3 G �
—

2FC'8j&)(

½

.DS"1E832#p�f5(+CE83S�8j( �A83&)(;8j132FS�f[P"13(�(�7DCwG_e)7Dp�8j2#B"7z2FC

� �¥•��

4

˜���—‡•

»

�




•�­

3�4

• s

»¾½

�

%

˜

¨ª&)2Fp•&¾fFS"p �/C¥83&)(•G]S"p�8jB"1�%�+
�

S9CR2#7¾*dc0! �]UD!# �l�� Cj257Dp�(T83&)(�13(•2#CÉ7)B .�BJCjCj25gD25f#2L8|@©B"G

13(�46B�nA257)P6S².DS�1j8j2Fp�f#("!�� �¥• �
—

˜��

4

•w2#CIB"g/8•S�2#7)(�ORG_1jB94¿*dc0! �_U�!5 ‡l �wS"C'e�CEeDS"f�!-$'&)(�7 �

�k•���—J˜��

4

•

»

46257

�

%9˜
�




•�­

3�4

•

5

%

�

5

(

'


��

—

'

	

��


�

���

�

˜

S�7�O

�k•��

4

˜��
—

•

»

46257

�

%9˜

%

�




•�­

3�4

•

5 � 5

(

'


��

	

��


�

�

'

—��

�

˜

U9l



� ��� ��� ���

� ���
	 -

3N7 S9O)O/258j2#B"7T8jBÉ25f#f5eD4²2#7DS�8j2#7)PR83&)(².)1j(‡p�(‡O/257DPÉO/2FC3p�eDC3CE2#B"7 S�7T(�,)S�46.)f#(m¨ª2#f5f”4¥S �9(k(�,JK

.)f#2#p�2L8 CjB"46( .D1jB9.�(�1E8325(‡CRB"GkS°¢£S"1��9B�n¹‘<13(�(�7DCRG_e)7DpŠ8325B97
¨ª&D2#p•&�¨w( 8j&AeDC•G]S�1zB"7Df5@

2#4².Df52Fp�258jf#@ S�f#f5eDO)(�OÉ8jB�! �•(“83S �"(+83&)(kp�S"Cj(+B�Gi7)B97/K 257J8j(�13S9pŠ83257)P¥.�S�1j8j2Fp�f#(�Cª2#7TS¥g0Bo,ÉB"G

n"B9f5eD4²( �¥!i$'&)(�7

�

�
B�Gr*dc0! �_U�!5 oŒ �ig�(‡p�B"46(‡C

�

�

»

�

�

�/S�7DO¥8j&)(;O/2FC|831j2#g)e/8325B97 G_B"1

8j&D(+.DS�1j8j2Fp�f#(;7JeD4mg0(�1ªg0(�p�B946(�Cw8j&D(+Q�B92#C3CjB"7zO/2#CE8j132#g)e/8j2#B"7

�

•]s •��

�

�

�

�

s �

»




�

s �

¨ª&)(�1j(

�

� 2#CZ8j&D(²46(‡S�7•7JeD4mg0(�1;B�Gw.DS�1j8j2Fp�f#(�C �[¨ª&)(�13(kG_B"1;8j&D(².De)1j.0B9Cj(�C<B"Gd8j&D2#C;(�,JK

S�46.)f#( �w¨w( &DSon"(É83S �"(�7

�

�

» 


!��•( ¨ª25f#fI7)B�¨�p�B97DCE8j13eDpŠ868j&D(T‘<1j(�(�7DC6G_eD7DpŠ8325B97

�¥•]s£˜js � •ªC3S�8j2FCEG_@J2#7)P¥*dc0! �_UD! l �‚G_B91ª8j&D2#CIO)2#CE8j1325gDe/8j2#B"7�!




•�­

3

•w8j&D(“257�CE(�1E8325B97•.)13B"g�S�g)2#fLK

258|@²2FC‚e)7)25G_B"134²f#@²(�cJeDS�f�8jB %�+ �ÈG_B"1m­

3

� � S"7DO

½

B9e/83Cj2FO/("!”$'&)(I831j2FS�f0P"13(�(�7DC-G_eD7DpŠ8325B97

G_13B"4¿*dc0! �]UD!# �l � �)S�7DOR8j&D(+1j(�f#S�8j2#n"(;.)13B"gDS"g)25f#258j2#(�C'S�13(

� �

»

��

�

�

�

�

�

�

½

�.,

%

½

� ,

�.,

½

�.,

� ,

½

!

!

!

!

!

!

!

!

!

�	�

�

�

�

�

�




˜

� »

��

�

�

�

�

%




+ % �




�

+
�

�




�

+




�


 )

+ / �

�	�

�

�

�




�

/IB"8j(-83&DS�8¬8j&)(‚4¥S�8j1325,;S"7DO+n"(‡pŠ83B"1�2#7DO/2Fp�(‡C�13e)7+G_13B"4

½

˜ %

57575

!¬$'&)(‚4¥S�8j1325,<(�f5(�4²(�7J83C�B"G

�ÈS�13(ZCjB"f#n"(�O¥G_B"1'CE2#4me)f583S"7)(�B9eDCjf5@62#7•.DS"251•C‚B�G�8|¨wBmgA@6(�,)S�462#7)2#7)Pm83&)(;p�B"1313(�Cj.�B97DO/2#7)P

8|¨wB²4¥S�8j132L,R(�f5(�46(�7J83C'B"G � �6!

�

»

��

�

�

�

�

�

�

�

�

½

�

�

%

½

�

�

%

½

%

%

½

%

�

)

½

!

!

!

��

!

!

!

�	�

�

�

�

�

�

�

�




�

$'&)(�7B�°46B/O/e)fFS�83(�C � � � �

� *���� � � �

(�f#(�46(�7J8”gA@<(�f5(�46(�7J8�!¬*dc0! �]UD!# �† ��8j&)(�7m.)13(�C3p�1325g0(�C

8j&�S�8ª¨‚( �D7DOR8j&D(<O/2FS�P9B"7DS"f�(�f5(�46(�7J83C

3

•]s •dgA@ 13(�cJe)2#13257)Pk(�S9p•&•p�B9f5eD4²7R8jB6CEeD4 8jB�%"!

$'&)(�7 �

�

»

��

�

�

�

�

�

�

�

½

4

�

%

4

�

4

�

4

�

4

�

4

�

4

�

4

�

4

�

�

�

4

�

4

�

!

!

!

!

!

!

�	�

�

�

�

�

�

�




�

ˆ�25P�! �_UD! „"H �+Cj&)B�¨ICmS£O)(�7DCj2L8|@•.)f#B�8mB"G{‘ 8j13e)7Dp�S�8j(‡O®S�8ks

»

%#,)! $'&)2#Ck2FC+83S"7J83S�K

46B"e)7J8�8jB<46BAO)2LG_@A2#7)P{83&)('257��D7)258j('4¥S�8j1325,B�©gA@“CE(�8E8j2#7)P �
�

"

4

œ �

»�½

S�7DO �
�'œ �

"

4

»

UAt



2.5 5 7.5 10 12.5 15

2.5 5 7.5 10 12.5 15
2.5 5 7.5 10 12.5 15

G G G1 15 30

A)

B) eigenvalue eigenvalue=1.0 =0.77 =�.13eigenvalue

ˆ�25P9e)13(ZU�! „D¦�H �wQ�B�¨w(�1•C‚B�G�831je)7�p�S�83(�Oz‘<1j(�(�7DC‚G_e)7�pŠ8j2#B"7r!iu �w„²CE(�f5(‡pŠ83(�O•(�2#P"(�7An9(�pŠ83B"1•C

B�G¬8j&)(m‘<13(�(�7DCwG_e)7Dp�8j2#B"7�!

U9€



½

�-g0(�p�S�eDCj( 83&)2FC²p�f5(‡S�13f5@ O/(‡p�B"eD.)f5(‡C“83&)( •

½

˜

57515

sT•kp�B"46.0B"7)(�7J8²Cje)gDCj.DS"p�( G_13B"4’8j&)(

•]s

�

%"˜

51575

' •¬p�B"46.0B"7)(�7J8”Cje)gDCj.DS"p�(d4¥S �A2#7)PI83&)(�Cj(‚8j&)('2#7Jn�S"1j2FS�7J8¬Cje)gDCj.DS"p�(�CrG_B"1�8j&D2#C

46B/O/2 ��(�O��6!-$'&)(ª831je)7�p�S�83(�O��È2#7 ˆ¬2#PD! ��H �”83&)(�7¥2FC 
|e�C|8‚8j&)({S9pŠ8325B97²B"G�8j&)(Z4²B/O/22�D(‡O

2#7��D7)258j(ª4¥S�831j25, �
B"7²8j&D( �D13CE8-257An�S�132FS�7J8iCEe)g�CE.DS9p�('B�G[p�B946.�B97)(�7J83Cª•

½

˜

57575

sT•Š!�Qi&A@/C|K

2Fp�S�f#f#@�� �

"

4

œ �

» ½

��46(�S"7DC“¨w( &DSon9(6G_B"1•p�(�O®S£g�B9e)7DO)S"1j@•p�B"7�OA8j2#B"7®B"Gªp�1j(‡S�83257)P£S

Cj257 �“S�8”s ��¨ª&)(�13(�gA@+S<¢£S�1 �"B�nZ8j1•S�7DCj258j2#B"7m13(�Cje)f583C�2#7²S<p�(�1E8•S�2#7+G_13S9pŠ8325B97 ��� �

"

4

œ � �rB"G

(�7�CE(�4mg)f#(+46(�4mg0(�1•CªO/2FCjS".).0(�S�132#7)P¥S�7DOÉg0(�2#7)P¥f5BJC|8ªG_B91j(�n"(�1�!d?A2#4625fFS�13f#@0� �'œ �

"

4

»¾½

�

46(�S"7DCw8j&DS�8ª8j&)(�1j(+2FCª7)B CjB"eD13p�(;S�8Is®! 3N7z.)13257Dp�25.Df5(;83&)2#C{46(�S�7�Cw8j&DS�8I.)1jB9gDS�gD25f#2L8|@R2#C

f#B9CE8 �Jg)e/8‚2#7 .)1•S"p�8j2FCE(ª25G�83&)({(�,A.0(�p�8j(‡O67JeD4mg0(�1wB�G[.DS�1j8j2Fp�f#(�C � G_B91deDC

�

�

» 


�-2FCi4me�p•&

f#(�C3Cw8j&DS"7•83&)(“s S�8ª¨ª&)2Fp•&z¨‚(;831je)7�p�S�83( �A83&)(�7 ¨w(;¨ª25f#f�7)(�n"(�1ª4keDp•&•G_(�(�f�8j&)(mCj2#7 �RS�8

s®!

ˆ�25P�! �]UD! „"u �{Cj&)B�¨IC{8j&)(²G_B9e)1;(�2#P"(�7An9(�pŠ83B"1•CIB"G/�hp�B"131j(‡CE.0B"7DO)257)P 8jBÉ8j&)(6†�83& �r„"13O �

t‡83&®S�7DO  ‡Œ�8j& (�2#P"(�7AnoS"f5eD(�C;¨ª&)(�7 S�1313S"7)P"(‡O£2#7 O/(�C3p�(�7DO/2#7)P B"1•O/(�1‡!RH{f5fi(�25P9(�7An�S�f#e)(�C

S�7�O£(�2#P"(�7An"(�p�8jB913C<S�13(m13(�S"f�2#7 8j&DC;(�,/S"46.)f5(9!kMZSonJ2#7)PÉB"7)(²(�2#P"(�7AnoS"f5eD(kg0(z ���S�f#4²BJC|8

 £O/e)(£8jB®831je)7�p�S�8325B97 �62FCRS 2#464²(‡O/2FS�8j(T.)1jB9.�(�1E8|@ B�G“S ¢£S"1��9B�n°‘<1j(�(�7DC G_e)7Dp�8j2#B"7�¦

*dS9p•&¾p�B9f5e)467
B�G � Cje)4¥CR8jB¹†��%*dS"p•&Èp�B9f5e)467
B�GB�

�




CEeD46CR8jB¹†��X$'&)(

n"(‡pŠ83B"1+CEeD4 B�Gw8j&D(¥1jB�¨IC;B"G"�

�




Cje)4 83B †�� �

�




2#CmCE2#7)P"eDf#S"1�!¥ˆ)eD1E83&)(�1346B"13(

S�f#fr(�25P9(�7An"(‡pŠ83B"1•C'g�(�f5B97)P"2#7)P¥83B (�2#P"(�7Jn�S"f5e)(‡Cªf#(�C3Cª8j&�S�7£B97)(“4me�C|8<B9C3p�2#f5fFS�83(+.�BJCjCj(�Cj257DP

g0B�8j&

�

n"(;S�7�O

�

n9(Z(�79831j2#(�C'¨ª&D2#p•&zCEeD4 8jB

½

!-$'&)2FC'2FC'g�(‡p�S�e�CE(;S²46S".).)2#7)P6e)7DO/(�1 �

4me�C|8;B"7 83&)(²B"7)(²&DS�7�OTC3p�S�f#(“83&)2FCZ(�25P9(�7An"(‡pŠ83B"1IgA@£S¥G]S9pŠ83B"1<7)B�8;(�cJeDS"fr83B•B97)( �[S�7�O

B"7683&)({B"8j&)(�1d&DS"7DO¥4keDC|8 �"(�(�.68j&D(ZCje)4 B�G[2L8•Cd(�f5(�46(�7J83C �),/(�O[!-ˆ�2#7DS�f#f5@ �92#7/G_B91j4¥S�8325B97

p�B97J83S�2#7)(‡OT2#7®S�7A@£2#7)2L832#S"fdO/2FC|831j2#g)e/8325B97 2#C;P913S9O/eDS�f#f#@ f5BJC|8
�¬S"C;2583C“.)1jB 
|(�p�8j2#B"7DC;B97•S"f5f

8j&D(�Cj(<(�25P9(�7An"(‡pŠ83B"1•C‚O)S"46.ÉB9e/8'8jB¥†²B�n"(�1wf#B"7DPk832546(‡C'f5(‡SonJ2#7)P²B"7)f#@ 2583Cª.D1jB 
|(�pŠ8325B97RB97

8j&D(w(�25P9(�7An"(‡pŠ83B"1r¨ª258j&²(�2#P"(�7AnoS"f5eD(Z 9!�$'&)2FC�(�Â�(�p�8”2FC-S�.D.DS�13(�7J8¬2#7k8j&)('f#B"7)PZ8j2#46(wP91j(�(�7DC

G_e)7Dp�8j2#B"7DCI8j&)(�4¥CE(�f5n9(�CI2#7Tˆ�2#P"UD! „"H �w¨ª&)(�13(“(‡S"p•&£S�7�Oz(�n"(�1j@Ép�B9f5e)467£p�B"7An"(�1jP9(�C'B"7J83B

8j&D(+Q�B92#C3CjB"7•O)2#CE8j1325gDe/8j2#B"7�!

U9ƒ



� ���

��&���� �

�

��� ���	��

�	��� ��������� �����

� �

�������	 !�

� "

�#�$��% �	 !�

&('*) +!,.- /103254	687:9;2:<>=80

?A@CBD@*EGFIHJ@LKNMOE:PQ@SRGTOKDBVUXWJYG@*BVKNZ8W[E\@>]^KJE\P_Ma`IWbRGFIKJZ8WbZXBVWJBOWJcDR\WbRGFIKJZ8KJ]DRGTO@CdLEG@eBDFgfhRGKNEji

k

KJE\E\@*fhR\KJElP(@>R\TOKDBVFIZ_m	TOFgfnTVKJZO@oYpR\KJE\@*YqR\TO@oTOFIYjRGKNEGrsKb]DR\TO@LR\E\Wbtp@*fhR\KJE\rQuv@SFwRGTO@*ExHyWb`IMO@eYSz

BD@*EGFIHyWyRGFIHJ@eYSzNKJECUXKJRGTX{CWyRocOEG@*H|FwKNMaY}RGFIP(@*Y*~}•€ZaYpR\@*WNBlz|mC@•YjRGKNEG@[RGTO@ƒ‚5W„r|`IKJECfSK|@>…†f>FI@SZ‡R\Y

Kb]CRGTO@QR\E\Wbtp@*fhR\KJE\rˆWyR;RGTa@QcaEG@eYj@*ZNR;R\FwP(@J~(‚‰TO@eYj@(PŠW„rˆU1@QKNUDR\WJFwZa@*B‹U‡rˆŒaZOFwRG@ŠBDFw•1@*Eji

@SZXf>FIZOŽŠRGTa@3TOFgYjRGKJE\r�H„WJ`wMa@*Y•YjRGKNEG@eB•FwZ�RGTO@3dLE\@*BDFgfhR\KJEGi

k

KNEGE\@*f>RGKJE	P(@SRGTOKDBl~

k

TaWbZOŽNFwZaŽ

RGTa@;RGFIPQ@8YjRG@*c•FgYoRGTa@SZ•P_MafnT�]vWNYpR\@SE[WbZXB‘@eWJYGFw@*ECR\K(FwP(cO`I@SP(@SZ‡Re~“’:FwEnYpR	mo@;EG@*H‡FI@Sm
RGTO@

dLE\@*BDFgfhR\KJEGi

k

KNEGE\@*f>RGKNE“P(@>R\TOKDB‘R\KŠYjKN`wHN@sR\TO@VŽJ@*ZO@SE\Fgf•KDBD@

”D•—–^˜j™“š
›}–^˜hœj”l–v˜j™j™

už•D~IŸe{

 ‰¡j¢L¡j¢ £‹¤O¥x¦s§j¨1©DªL¤|«N¬‹ªL¤O¤O¥5¨1©|ª“¤

‚‰TO@VFgBD@*W(FgY	R\KŠ@>­|RGEnWbc1KJ`gWyR\@ƒRGTO@_fSMOE\HJ@

›}–^˜hœG”l–^˜j™j™

W(`IFwRjRjR\`w@QWbTO@eWJB•WbZXB‘R\TO@SZ•ŒXZaB�RGTO@

WbE\@*W;MaZaBD@SE“RGTOFgYCZO@Sm	`Ir(@>­|RGEnWbc1KJ`gWyR\@*BQcOFI@*f>@N~®‚‰TOFIY“ŽJFIHJ@eY®RGTa@•FIZaf>E\@SP(@SZ‡R“FIZ

”l–^˜j™>¯

u—°|@S@

’:FwŽX~Iu—•D~IŸJ~IŸe{G{:•±]lRGTO@s@>­OWJf>R“HyWb`IMO@[TOFgYpR\KJE\r3KJ]

”q–v˜j™

z

”D²
�•³

”l–^˜€´}µ

�N¶

™>œ}”D²l·
³

”l–^˜€´}µ

¶

™

z

WbZXB

”
´

³
”l–v˜

´
™

FIY;¸|ZOKym	ZxzqRGTO@*Z‹U|r¹@SHyWJ`wMaWbRGFIZOŽ

›

Kb]oº“»1~Iu—•D~IŸe{sWyR;RGTO@eYj@Qc1KJFIZNRnYƒRGTO@

@>­OWNfhR[BD@SE\FIH„WbRGFIHJ@ƒTOFgYpR\KJE\r†Kb]

”

›
²

�
³

›}–^˜
´

µ

�J¶

œj”
²

�S™¼š ›}–^˜
´

™5½¾–jµ

�J¶

™j›

•

–v˜
´

™¿½ÁÀ

²
�\ÂeÃ^Ä

�nÅ

›

• •

–v˜
´

™x½¾ÆSÆ*Æ

›
²l·

³
›}–^˜

´
µÈÇ

¶

œj”
²¿·

™¼š ›}–^˜
´

™5½¾–jµVÇ

¶

™j›

•

–v˜
´

™¿½ÁÀ

²¿·
ÂeÃ^Ä

�nÅ

›

• •

–v˜
´

™x½¾ÆSÆ*Æ

›
´

³
›}–^˜

´
œj”

´
™ š ›}–^˜

´
™>œ

už•D~ÊÉJ{

FgY	Wb`gYjK(¸|ZOKym	Z¿~®‚‰TO@;P(KNYjR•f>KNPQP(KNZ•dLE\@*BOFIf>RGKJEGi

k

KJE\EG@efhRGKNECYjRGKNEG@eYCKNZO`Ir

”
´

WbZXB

¶

›
´

œ

¶

›
²l·

œ

¶

›
²

�y¯

už•D~ ËN{

Ì

FIHJ@SZ‹RGTaFIYVBOWbR\WazqRGTO@†»‡MO@eYpR\FwKNZ�FgY;TOKymÍR\K�YjRG@*cAWJTO@*WNB‹WJZaB�fSKJP(cOMDR\@(RGTO@QŒaZaWJ`LWbcDi

cOE\K„­DFwPŠWyR\FwKNZaY

”|·

WJZaB

›J·

RGK•RGTO@Q]^MOZXfhRGFIKJZXY

”l–v˜j™

WJZaB

›}–v˜hœj”l–^˜j™G™

WbR

˜€´[½

¶

¯

•±R;P(FwŽNTNR

•bÎ



y0

f0
f�1

t�2 t�1 t0t0 t   1t   1

f�2

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

y(t) f(t,y(t))

tt

Area=Dy

h h h h

��

��

��

�	


�

�


’:FIŽJMOE\@8•D~IŸ��}dLE\@*BDFgfhR\KJEGi

k

KNEGE\@*f>RGKNE��¹@SRGTOKDB

YG@S@SP R\TaWyR‰mo@ƒfSKJMO`gB†MaYG@sRGTO@VBOWbR\W3FwZ•º“»1~Iu—•D~ ËN{“RGK(YjFIP(cO`IrŠ@>­|RGEnWbc1KJ`gWyR\@[RGTa@*YG@sHyWb`IMO@eYSz

UOMDRsKb]Lf>KNMOE\YG@ƒRGTOFgY[moKJMa`IB�ZOKym	TO@*EG@VMXYj@;R\TO@8KDBD@8FwR\YG@S`w]p~��•@SMOE\FgYpR\FIf*Wb`I`wr�Yjc1@*WJ¸‡FIZOŽXzOmC@

Wb`gYGK3ZO@*@*B‘RGKQ]^KJEnf>@ƒR\TO@;H„WJ`wMa@*Y

”
·

WbZXB

›
·

R\K(UX@Vf>KNZaYGFIYjRG@*ZNR	m	FwRGT�RGTa@ƒKDBD@;FwR\YG@S`w]pzaWbZXB

YGKQU1@VE\@S`gWyRG@eB‘U|r

›
·

š
›}–v˜
´

½

¶

œj”
·

™h¯

už•D~ �‡{

‚‰TOFgY‰FIY•f>KJZ|HN@SZ‡RGFIKJZaWJ`w`IrŠWJfnTOFI@SHN@*B•WJYo]^KJ`I`IKym[YS~

������������� �����! #"%$'&("�)�*

+	@*PQ@*P_U1@SE\FwZaŽVRGTaWbR

›

À-,

Ã

–^˜
´

™

FIYxtpMaYjR

”

À-,'.

·
Ã

–v˜
´

™

z|mo@[cOE\@*BDFgfhRCRGTO@sHyWb`IMO@[Kb]

”

WbR

˜
´

½

¶

uvf*Wb`I`lF R

”
·0/

{oU|r‘@>­|R\E\WJcXKN`IWbRGFIKJZ¿~

”
·0/

³
”

´
½21 354 67

²
�

¶

›
²

�“½87
²l·

¶

›
²¿·

½97
´

¶

›
´

š ”l–^˜€´„™x½

¶

›}–^˜€´„™x½

Â
Ä

�hÅ

›

•

–v˜€´e™x½

Â(:

�hÅ

›

• •

–^˜€´y™¿½8;(–

¶=<

™

už•D~Ê•J{

m	TO@*EG@	R\TO@•caEG@eBDFIf>RGKNE“f>KJ…ŠfSFw@*Z‡R\Y

7X²
�

z

7a²¿·

z

7‡´

WJEG@[fnTOK‡Yj@*Z†YjK3WJY®R\K8PŠWb¸N@	RGTO@ƒYj@ef>KNZaB

@*»‡MaWJ`wFwRpr•Kb]“ºC»X~guž•O~ •N{[U1@3RGE\MO@J~_°|MaUaYpR\F R\MDRGFIZOŽ�º“»1~Iu—•D~ÊÉJ{•FwZAº“»1~guž•D~Ê•J{	RGTOFgY;E\@*»‡MOFIEG@eY[MaY

RGKŠYGKJ`IHJ@

>?

Ç Ç Ç

µ

�J¶

µ

¶ @

À

²
�\ÂeÃ^Ä

�nÅ

À

²
ÂeÃ^Ä

�nÅ

@

ABC> ?

7
²

�

7
²¿·

7
´

AB

š

>?

Ç

¶�D��FE

¶

�

D�GHE

AB

¯

I[KJRGFgf>@VR\TaWyR;Wb`I`

¶KJ

Y•fSWJZaf>@*`5YGKŠRGTXWyR

–%7
²

�

z

7
²l·

z

7
´

™‰šÁ–%L

D

Ç

�

œSµNM

D'G

œ

�'GOD

Ç

�

™

FIY•FwZXBD@>i

c1@SZaBD@*Z‡R[Kb]

¶

~

�����������QP RTS=U=V�WXUF&("�)�*

›
·

³
›}–v˜

´
½

¶

œj”
·0/

™

už•D~ YN{

r|Fw@*`IBOFwZOŽ

›N·

RGTa@•BD@SE\FIH„WbRGFIHJ@[WbR

˜€´x½

¶

¯

‚‰TOFgYLFgYLm	TO@*EG@‰R\TO@•KDBD@[ŽN@>RnY®MaYG@*Bl~ZI[KJRGFgf>@	R\TaWyR

mo@;BOFIB�ZOKJR‰@S­|RGEnWbc1KJ`gWyRG@ƒR\K3ŒXZaB

›J·

TO@SE\@J~

•DŸ



������������� � ) �(���!$'&("�)�*

‚‰TO@•UOEnWJfn¸N@>RG@eB FIZaf>E\@SP(@SZ‡RŠFIZ º“»1~guž•O~ •N{3WNBOBD@eB R\K

”J´

R\K f>KJP(cOMORG@

”‡· /

fSWbZÈU1@�FIZDi

RG@*EGcaEG@SRG@*B WJY3RGTa@•YGTaWNBD@*BÈWbE\@*W�UX@SRpmC@*@SZ

˜€´

WJZaB

˜G·�š ˜€´V½

¶

MaZaBD@SEQR\TO@

›

f>MaEGHN@

Kb]V’:FwŽ1už•O~wŸN~wŸ„{hzom	TO@SE\@•RGTOFgY†E\@SŽNFwKNZ KJ];RGTO@

›

f>MaEGHN@�TXWJYŠU1@S@*Z�KJUDRnWbFIZO@*BÈU|r W YGFwPQi

cO`I@(@>­|RGEnWbc1KJ`gWyR\FwKNZ�� �[Kymo@SHN@SEezlm	F R\T

› ·

FIZATaWbZaB¿zxmo@(WJEG@QFIZ W�c1KNYGF R\FwKNZ�R\K�ŒaZaB‹RGTO@

WbE\@*W3Kb]:RGTa@����
	���
��
������	����

›

f>MOE\HJ@N~®•€Z‡RG@SE\c1KJ`gWyRGFIKJZ�FgY[Wb`ImoW„rDY‰W(YGWb]^@SE	KNcX@*E\WbRGFIKJZ•RGTaWJZ

@>­|R\E\WJcXKN`IWbRGFIKJZ¿~}‚‰T|MaYSzOWJZ•FwP(cOE\KyHJ@eB‘f>KNEGE\@*f>RG@eB†ŽJMa@*Y\Yo]^KJE

” ·

FgY

”‡·�� ³ ”b´ ½

1 354 6

�

² �

¶

›‡² � ½

�

²¿·

¶

›‡²¿·®½

�

´

¶

›„´C½

�

·

¶

›J·

š ”l–^˜€´e™¼½

¶

›}–^˜€´e™¿½

ÂeÄ

�hÅ

›

•

–^˜€´„™x½

Â :

�hÅ

›

• •

–v˜€´„™¿½

Â��

<

Å

›

• • •

–v˜€´e™x½ ;(–

¶ �

™h¯

už•D~"!b{

#

Ž‡WbFIZ¿z}RGTO@•UOEnWJfn¸J@SRG@eBARG@SE\P EG@*cOE\@*YG@SZ‡R\Y;R\TO@•YjTaWNBD@*B WJEG@eW¹Kb]•’:FIŽa~guž•O~wŸN~wŸ„{h~�‚‰TO@

f>KNEGE\@*f>RGKNE(fSKb…†f>FI@SZ‡RnY

–

�

²
�®Æ*ÆSÆ

�

·
™¹š –jÇ

D �

Maœ*µ L

D �

Maœ*Ç�$

D��

MOœ

GOD&%

™

u^FIZaBD@*cX@*ZaBD@SZ‡R‘KJ]

¶

{QP(W„r�UX@ˆP(@efnTaWbZOFgfSWJ`w`Ir�fSKJP(cOMDR\@*BÈMaYGFwZOŽ R\TO@�Y\WbP(@•P(@>RGTaK|B�WNY(FwZÈŒaZXBDFwZaŽ RGTO@

cOE\@*BDFgfhR\KJEof>K|@>…†f>FI@SZ‡RnYS~ �¹KJE\@•FIZ‡RGMOFwRGFIHJ@*`wrNz‡RGTO@*r(f*WbZ†U1@[R\TOKJMaŽJT‡RCKJ]xWJYCFwP(cO`I@SP(@SZ‡R\FwZOŽ

W�TOFIŽJTAKJEnBD@SE;c1KJ`Ir‡ZaKJP(FIWJ`L»‡MaWJBDEnWyR\MOE\@3Y\fnTO@SP(@Q]^KJE;R\TO@†YjTXWJBD@eB‹WJEG@eW†FIZ ’:FIŽa~guž•O~wŸN~wŸ„{

U|r†FIZNR\@SE\cXKN`IWbRGFIZOŽ(W_R\TOFIE\B•KJEnBD@SE‰c1KJ`Ir|ZOKJP(FgWb`('

–v˜j™

RGTOE\KJMOŽNT‘R\TO@VBOWyRnW

›
²

�Jœ\›
²¿·

œ\›
´

œ\›
·

WbZXB†R\TO@SZ¹f>KNP(cOMDRGFIZOŽ*),+.-

.

Â

+.-

�

˜

'

–^˜j™>¯

������������/ 0�& �21 R � ��) � R43 &("659UF&(�

?A@Vm	E\WJc‘MOc•U|r•WNfSf>@*cDRGFIZOŽ

”‡·	š ”|·7�

Kb]:º“»1~Iu—•D~"!b{‰WJZaB

›
·

š¾›}–v˜
´

½

¶

œj”
·0/

™

Kb]:º“»1~Iu—•D~ YN{‰WNY‰KJMOE‰ŒaZXWb`

”
·

WJZaB

›
·

H„WJ`wMa@*Y*~}‚‰Ta@8YpR\@Sc�@SE\EGKNEoFgY	f>KNP(cOMDRG@eB•WJY

@SE\E\KJE�8

”
·��

µA”
· /:9

f>KJZXYpR2;

¶=<

”

À

<

Ã

–^˜
´

™x½ ;(–

¶ �

™

už•D~ <N{

m	TO@*EG@QRGTa@†f>KJZXYpRnWbZ‡R8fSWbZ U1@Š@>­OWJf>RG`Ir¹]^KJMaZaBl~*=5WyRG@*EVmC@(m	FI`w`“MaYj@(R\TO@(]vWJf>RVRGTaWbRVRGTO@

@SE\E\KJE“Y\fSWJ`w@eY“WJY

¶H<

FIZ†KJEnBD@SE“RGKQWJBOWJcDR“R\TO@•R\FwP(@ƒYpR\@Sc†R\K3fSKJZ‡RGE\KJ`aRGTO@s`wKDfSWJ`1YjRG@*c†@SE\E\KJEe~

+	@*P(WJEG¸DY

k

`w@eWbE\`wrNz

”
·

WJZaB

›
·

WNY[fnTOKNYG@SZ¹BDKŠZaKbR•@S­DWNfhR\`wr�YGWbRGFgYp]^r‘RGTO@_fSKJZaYGFgYpR\@SZafSr‘º“»1~guž•D~ �‡{

m	TOFgfnT;mC@®cOE\KJc1KNYG@*BƒYGFwZafS@

›
·

m‰WJYqUaWNYj@eBƒKJZ

”
· /

WbZXBsZaKbR

”
·��

~5‚‰TOFgY¿f>KNMO`gB;UX@®E\@SP(@*BOFw@eB

U|r_E\@>i±@SHyWb`IMaWbRGFIZOŽ

›

WNY

›}–^˜
´

½

¶

œG”
·7�

™>œ

WbZXB_RnWb¸|FIZOŽ;RGTOFgY“WNY®KJMaE}ŒaZaWb`XHyWb`IMO@‰]^KJE

›
·

¯?>

MDR

ZOKymVzyTOKym�RGKƒEG@eYjFgYjR:R\TO@oRG@*PQcOR\WyR\FwKNZ_R\TaWyR®KNMOE

”‡·7�

YjTOKNMO`gB_U1@‰UaWJYG@*B3KJZ_RGTOFgY}FwP(cOE\KyHJ@eB

›J·

WbZXB YGK‹KNZ¿~I~w~È•€ZaBD@*@*BlzoF R\@SEnWyR\FwZOŽ‹RGTaFIY†fSrDf>`I@‘R\K fSKJZ|HJ@*EGŽN@SZafS@‘FgYQR\WJZNRnWbP(KJMaZNRQRGK

ŒaZaBOFwZOŽ

”‡·

KNE

›J·

U|r‘`IK|f*WyR\FwZOŽ3RGTa@;ŒO­D@*B�cXKNFwZ‡R[KJ]xRGTa@VP(WJc

@

”BA ”b´o½

�

²
�

¶

›‡²
�

½

�

²¿·

¶

›‡²¿·®½

�

´

¶

›„´C½

�

·

¶

›}–^˜€´C½

¶

œ

@

”O™

KJE

@

›CA�›}–^˜€´‰½

¶

œ

�

²
�

¶

›‡²
�

½

�

²l·

¶

›‡²¿·®½

�

´

¶

›„´C½

�

·

¶

@

›q™

E\@*YGcX@efhRGFIHJ@*`wrN~ ’aKJE•f>`gWJY\YjFgfSWJ`sPŠWJZ‡r U1KDBDr¾BDr|ZaWbP(FgfSY*z•Wb`I`VYjMXfnT¾FwP(cOE\KyHJ@*P(@SZ‡R\Y•WbE\@

KJMORoKJ]:»‡MO@*YjRGFIKJZx~:º“H„WJ`wMXWyRGFIKJZ•Kb]

›

u R\TO@VWJfSfS@S`I@SEnWyR\FwKNZX{®FgYoU‡r†]vWbEoRGTO@ƒP(KNYjR	@>­DcX@*ZaYGFwHN@

Z|MOP(@SE\FIf*Wb`yKNcX@*E\WbRGFIKJZ¿z„WbZaBƒmo@®P_MaYjRxU1@“f>KNZ‡RG@SZ‡Rez*Fw]DcXK‡YGYGFwUa`w@Nz*m	FwRGT8W	YGFwZaŽJ`I@®@SHyWb`IMaWyR\FwKNZ

Kb]:F R[c1@SE[RGFIPQ@8YjRG@*c¿~

•JÉ



 ‰¡j¢L¡�� �������jªL¤
	‰¥¿¤a§p¥���
�¥l©��[ª	¦

‚‰TOFgYoFIY‰KNMOECKym	Z•ZaWbP(@N~L‚‰TO@sP(@SRGTOKDB•FIY	BDFw•q@SE\@SZ‡RC]^E\KJP KbRGTa@SEo@S`I@SP(@SZ‡R\WJEGrŠP(@SRGTOKDBOY

]^KJMaZaB FIZ R\@>­|R\Y_RGTaWbRQŽNK�U|rARGTO@•Y\WbP(@‘ZaWJP(@J~ °|FIPQFI`gWbEQPQ@SRGTOKDBOYQFIZ R\TO@•`IFwRG@SEnWyR\MOE\@

WbE\@Š¸|ZOKym	Z WJY_P_MO`wRGFIHyWb`IMO@†P(@>R\TOKDBOYSz}KNMOE\Y8UX@*FwZOŽ‹`wFI¸J@•WbZaB UaWNYj@eBAKJZ RGTa@•YGKbi€fSWb`I`I@*B

I[KNE\Y\BD@*Fw¸ �¹@SRGTOKDBl~

#

Y\YjKDfSFIWbRG@*B8m	F R\T_@*WNfnT;RGFIP(@

˜

R\TO@CcaEG@eBDFIf>RGKNEji€f>KNEGE\@*f>RGKJElYjRGKNEG@eY¿R\TO@CBOWbR\Wsf>KJZXYjFgYpR\FwZaŽ

Kb]‡RGTa@“f>MOE\E\@SZ‡R¿HyWb`IMO@LWbZaB;BD@*EGFIHyWyR\FwHN@®TOFIYjRGKNEGr•Kb]

”l–^˜j™

WJY¿m	EGFwRjR\@SZVFIZVº“»1~Iu—•D~ ËN{X]^KJE

˜®š¾˜ ´

~

 ‰¡j¢L¡�� � §��N©DªL¤������5©���	o¥l©��

�

=¿@SR	MaY[f>KN`w`I@*f>R‰RGTOFgY[YG@>R[FIZNR\KŠWQfSKJ`IMOP(Z•HJ@*f>RGKNE��

�:–^˜j™

~“‚‰TO@SZ

�

� ´

³

�

�5–^˜ ´ ™Lš –^” ´ œ

¶

› ´ œ

¶

› ²¿· œ

¶

› ² �S™

WbZXB•fS`w@eWbE\`wr

�

�l·
³

�

�:–v˜€´o½

¶

™Lš –v”‡·[š�”‡·7�*œ

¶

›J·yœ

¶

›„´bœ

¶

›‡²¿·>™>¯

�•YGFIZOŽ;RGTOFgYLZaKbR\WbRGFIKJZ¿zNF RCFIY®@eWJYGFw`Ir_HN@SE\F ŒX@*B_RGTaWbRLRGTO@•@SZ‡RGFIEG@	d“EG@eBDFIf>RGKNEji

k

KJE\EG@efhR\KJE}YpR\@ScDi

]^KJE\m‰WbEnB‘Wb`IŽJKNEGFwRGTaPÁP(W„r‘UX@Vm	E\F RGRG@*Z�WNY

>

 

 

?

”
·

¶

›J·

¶

›„´

¶

›|²l·

A

!

!

B

š

>

 

 

?

Ç 7N´ 7X²l· 7X²
�

@

²

À#"

-

²%$

-

Ã

"'&

²

À("*)+&

²%$

)+&

Ã

"'&

²

À("*)

Ä

²%$

)

Ä

Ã

"'&

@

Ç

@ @

@ @

Ç

@

A

!

!

B

>

 

 

?

”
´

¶

›„´

¶

›‡²¿·

¶

›‡²
�

A

!

!

B

½Q–

¶

›}–^˜
´

½

¶

œ,�
· /.- ·

™}µ/�
· /.-

�*™

>

 

 

?

�

·

Ç

@

@

A

!

!

B

KJE

�

�
·

š 0

�

�
´

½
–

¶

›}–^˜
´

½

¶

œ��
·0/.- ·

™®µ1�
·0/.-

�S™

�

�

š 0

�

�
´

½
–

¶

›
·

µ/�
· /.-

�*™

�

�

už•D~ 2N{

m	TO@*EG@

�

�
· /

³
0

�

�
´

m	FwRGTˆf>KNP(cXKNZO@SZ‡R\Y

–3�
·0/.- ·

œ,�
· /.-

�bœ,�
· /.-

�yœ��
·0/.-

<

™

FIY[RGTO@_cOEG@eBDFgfhRG@eB�H„WJ`wMa@8Kb]4�

�

WbR

˜
´

½

¶

~

°|FIZaf>@

�
·0/.- ·

š¾”
· /

U|r†º“»1~[už•O~ •N{hzOmo@;TaW„HJ@

›}–^˜
´

½

¶

œ��
·0/.- ·

™[š;›
·

U|r‹u—•D~ YN{>~

k

`gWbFIP

‚‰TO@•PŠWbRGE\F ­ŠP_Ma` R\FwcO`IrŠKb]¿ºC»X~	u—•D~ 2N{®FIP(cO`I@SP(@SZ‡R\Y‰WJZ†@>­|RGEnWbc1KJ`gWyR\FwKNZQRGK_caEG@eBDFIf>RoWJ`w`

RGTa@sBD@eYjFIEG@eB†»‡MaWbZ‡R\F R\Fw@eYLKJZ†RGTO@ƒ`ž~ T¿~ YS~®WNfSf>MaE\WbRG@‰RGK

;(–

¶

�

™>¯

‚‰TO@sfSKJE\EG@efhRGFIZOŽVFIZaf>E\@SP(@*ZNR

–

¶

›
·

µ5�
·0/.-

�e™

�

�
FgYQWJZ

;(–

¶=<

™

»NMXWbZ‡RGFwRprJ~ •±RnY(EGKN`w@•FIY � ��	8R\K‹FIP(cOEGKyHN@†R\TO@¹WJfSfSMOEnWJf>r

Kb]:RGTa@8cOE\@*BDFgfhR\@*B•»‡MaWbZ‡RGFwRpr6�

�
· /

UOMDR•EnWyR\TO@SE‰R\KŠPŠWb¸J@;R\TO@8m	TOKN`w@VP(@SRGTOKDB•YpRnWbUO`I@8WbZXB

c1KNY\YjFIUO`I@;YGFIZaf>@;FwR[FIY‰R\TO@VKJZa`wr†ca`IWNf>@;m	TO@SE\@ƒRGTO@VKDBD@;@e»NMXWyRGFIKJZ�FgY	MaYG@*Bl~

dLE\K|Kb]5KJ]

k

`gWbFIP

?‹@†WJ`wE\@*WNBDrˆ¸|ZOKym RGTaWbR

�l·7- ·3š ”‡·(š ”‡·��

WbZXB

�¿· /8- ·Qš ”|·0/

BOF •q@SEVR\K

;(–

¶H<

™

U|r

f>KNP(caWbE\FwZaŽ_º“»|Y*~[už•D~Ê•J{CWbZXB‹u—•D~"!b{h~}•±R‰]^KJ`I`IKym[Y“R\TaWyR‰R\TO@V»NMXWbZ‡RGFwRpr

–

¶

›J·“µ9�¿·0/.-
�

™

P3MaYpR

U1@ƒWJZ

;(–

¶H<

™

»‡MaWbZ‡R\F RprŠYGFwZafS@

�

·

FgYCFwZaBO@Sc1@SZaBD@*Z‡RoKJ]

¶

~Z�•@SZafS@Jz:�

�l· /

P_MaYjR	WbŽJE\@S@•m	F R\T

•bË



�

� ·

RGK

;(–

¶

�

™>¯

#

Y“WVU|r|cOE\K|BOMafhRezNFwRCFgY“ZaKym fS`w@eWbE®R\TaWyR

� · /.- �

FgYCWJZ

;(–

¶

�

™

cOEG@eBDFgfhRGFIKJZŠKJ]

¶

› · ¯

•±RsP(W„r•UX@VHN@SE\F ŒX@*B•RGTaWbR[RGTa@8EGKym É(f>K|@>…†fSFw@*ZNRnY	Kb]:RGTa@8PŠWyRGE\Fw­

0

WNfnTOFw@*HJ@ƒRGTaFIY

U|r•WŠYGFwP(cO`I@Vc1KJ`Ir‡ZaKJP(FIWJ`l@>­|RGEnWbc1KJ`gWyR\FwKNZ•KJ]5R\TO@8HyWb`IMO@eY

¶

›|² � œ

¶

›‡²¿·„œ

¶

›„´

R\K(RGTO@8RGFIPQ@

˜€´C½

¶

¯

 ‰¡j¢L¡�� �������jªL¤ �
�:©���	‰¥l© �

�

•€ZaYjRG@eWJB¹KJ]“YpR\KJE\FwZOŽ†RGTO@

M

f>KNP(cXKNZO@SZ‡R\YsKb] �

�

WJY•KJMOE;BOWbR\W‘YG@>RezXmo@_PŠW„r•@*»‡MaWJ`w`Ir�mC@*`w`

BD@eWb`lm	FwRGT¹WbZ|r†`IFwZa@*WbE[fSKJP3UOFwZXWyRGFIKJZ•Kb]:RGTO@*P•~��•@SŒaZO@

�

�

,

š��

�

�

,

œ

m	TO@*EG@

� š

>

 

 

?

Ç

@ @ @

@

Ç

@ @

@

�

<

µVÇ

·

<

@

·

�

µ

·

�

·

�

A

!

!

B

¯

u—•D~IŸ*Î‡{

�[Kym BDK|@*Y•KJZO@8WNBDHyWbZafS@VKJZO@8RGFIPQ@3YpR\@Sc¹FIZ•RGTO@ �

�

UaWJYGFIY
	 �¹MO`wRGFIcO`Ir‡FIZOŽ•º“»1~;u—•D~ 2N{oU|r

�

WJZaB�MaYjFIZOŽ��

�
´

š��

²��

�

�
´

mo@VŽJ@SR

�

�

�¿·	š
� 0��

²l·

�

�o´‰½¾–

¶

›}–v˜€´o½

¶

œ��¿· /8- ·S™:µ1�¿· /8-
�

™��

�

�

¯

?�FwRGT

�

³
� 0��

²¿·

š

>

 

 

?

Ç Ç Ç Ç

@

Ç

� G

@ @

Ç

G

@ @ @

Ç

A

!

!

B

œ

�

�
³

�

�

�

š

>

 

 

?

��

Ç

�

<

·

�

A

!

!

B

œ

mo@ƒŽN@>R

�

�•· š

� �

�‰´o½
–

¶

›}–^˜€´C½

¶

œ��•·0/.- ·*™}µ��[· /.-
�

™

�

�

š

� �

�‰´o½
–

¶

›J·Cµ��•·0/.-
�

™

�

�

u—•D~IŸJŸ„{

m	TO@*EG@

�

�•·0/
³

� �

�o´

m	FwRGT†f>KNP(cXKNZO@SZ‡R\Y

–��
· /8- ·

œ��
· /.-

�bœ��
· /.-

�Jœ��
· /.-

<

™

FIYLRGTO@[caEG@eBDFIf>RG@eB(H„WJ`wMa@[Kb] �

�

WbR

˜
´

½

¶

¯

•€Z YjFIP(cO`wFw]^r|FwZaŽ•RGK¹º“»1~guž•D~IŸJŸ„{smC@(MaYG@*B�RGTaWbRVRGTO@(ŒXE\YjR;RpmCK¹f>KNP(cXKNZO@SZ‡R\Y;KJ]��

�
· /

WbZXB

�

�
·0/

WJEG@CFIBD@*Z‡RGFgfSWb`—~}‚‰TOFIY:]^KN`w`IKym[Y5U‡r_ZOKbR\FIfSFwZOŽsRGTXWyR/�

�
·0/

š
�

�

�
·0/

FgY:ŽJ@SZa@SEnWb`I`wr;R\EGMO@‰WbZXB

RGTa@SZVMaYGFwZaŽ	RGTO@CYjFIP(cO`w@L]^KJE\P
Kb]DE\Kym[Y}Ÿ“WbZXB8ÉoKb]DKJMOExcaWbEGRGFgf>MO`gWbE

�

FIZ8º“»1~Iu—•D~IŸ*Î‡{h~K+	Kym[Y

Ë†WJZaB �ŠKb]

�

WJf>R•KJZ �

�
´

R\K†cOE\K|BOMaf>@_WQŒXZOF R\@3BDFw•q@SE\@SZafS@8@*YjRGFIPŠWyRG@_Kb]

–

¶

�

D��FE

™j›

• •

–v˜
´

™

WbZXB

–

¶

�

D'G=E

™j›

• • •

–v˜
´

™>œ

UXKJRGT‹fSKJE\EG@efhRsRGK

;(–

¶

�

™

u^FIZafS`wMaBOFwZOŽ�R\TO@3@S­DcO`wFgf>FwR;]vWJf>RGKJEnYsKb]

¶

{h~

‚‰T|MaYomC@VYG@S@sRGTaWbR‰RGTO@ �

�

BOWyRnW(Yj@SR	WbRCR\FwP(@

˜

FIY5tpMaYjR	RGTO@ƒŒaEnYjR �(‚:W„r‡`IKJE	°|@*EGFI@*YCRG@*EGPŠY

]^KJE

”l–v˜j™

WbE\KJMOZaB

˜h¯

‚‰TaWbR‰FgY*z

�

�3–v˜j™�š –v”l–^˜j™hœ

¶

›}–^˜j™>œ

ÂeÄ

�hÅ

›

•

–^˜j™>œ

Â
:

�hÅ

›

• •

–^˜j™j™

š –v”l–^˜j™hœ

¶

”

•

–^˜j™>œ

ÂeÄ

�nÅ

”

• •

–v˜j™hœ

Â
:

�hÅ

”

• • •

–^˜j™G™h¯

•��



?�FwRGT(RGTaFIY“FwZ‡RG@*EGcaEG@SR\WyR\FwKNZ_]^KNE®RGTa@•f>KNPQc1KJZa@SZ‡R\Y®KJ] �

�

FwR“FgY®@*WNYjr_RGK8WJEGE\FwHN@	WyR®RGTa@•YGWJP(@

PŠWyR\EGFw­ � MaYG@*B•RGKŠfSKJP(cOMDR\@ �

� · /

U|r†R\TO@;]^KJ`I`IKym	FwZOŽQFIZaBD@Sc1@SZXBD@SZ‡R•WbE\ŽJMaPQ@*Z‡R

�

?‹E\F R\@

”q–v˜€´C½

¶

™Lš¾”b´C½

¶

›}–^˜€´„™x½

¶

�

�FE

›

•

–v˜€´„™¿½

¶

�

G=E

›

• •

–v˜€´„™>¯

u—•D~IŸeÉN{

‚‰TO@Š‚:W„r‡`IKJE8°|@*EGFI@*Y;KJ]

”l–v˜j™

WbE\KJMOZaB

˜ ´ ½

¶

FgY;RGTa@SZ @*WNYjFI`wr�EG@eWJB‹Kb• U|r‹YGTOFw] RGFIZOŽ•RGTO@

f>@*Z‡RG@SEŠKJ]sR\TO@•R\W„r|`IKJE(@>­DcaWJZaYGFwKNZ�R\K

˜ ´ ½

¶

KNEŠU‡r EG@*cX@eWyR\@*BD`Ir�BDFw•1@*EG@*Z‡RGFgWyRGFIZOŽ º“»1~

už•O~wŸ„ÉJ{“mV~ Ee~ R*~

¶

RGKŠf>KNPQcaMDRG@ƒRGTa@ƒHyWJEGFIKJMaY“R\W„r|`IKJE‰Yj@*EGFI@*Y“RG@*EGPŠY	WbR

¶

š

¶

~:•±R	m‰WJYoKJZa`wr

RGKŠBD@SRG@*EGP(FIZO@

�

�ƒš

>

 

 

?

��

Ç

�

<

·

�

A

!

!

B

FIZ¹RGTO@Qf>KNEGE\@*f>RGFIZOŽ†cOFI@*fS@_Kb]®º“»1~(už•O~wŸNŸe{oR\TaWyRƒmC@3mC@*ZNRsRGTOE\KJMaŽJTˆWb`I`5RGTOFgY•@S•1KNEjRe~••±RƒFIY

cOE\@*fSFIYG@S`IrQRGTOFgY‰f>KJE\E\@*fhR\FwZaŽ8cOFI@*f>@•RGTaWbRoPŠWJ¸J@*Y“RGTa@sP(@>R\TOKDB•YjR\WJUO`I@sYGFwZafS@sFwR‰FwZOTa@SE\F RnYCWJ`w`

Kb]:F RnY	cOE\KJc1@SEGRGFI@*Yo]^E\KJPÁR\TO@Vmo@S`I`¿YpR\MaBDFI@*B�dLE\@*BDFgfhR\KJEGi

k

KNEGE\@*f>RGKJECP(@>RGTaK|B¿~

#

BDHyWbZafSFwZaŽŠRGTO@ �

�

BOWyRnW†Yj@SR•H|FIW(ºC»X~Vu—•D~IŸJŸe{oFgY[@S­OWJfhR\`wr•@*»‡MOFIHyWb`I@SZ‡R	RGK‘WNBDHyWbZafSFwZaŽ

RGTa@9�

�

BOWyRnWQYG@>R[H|FgWQº“»1~•už•O~ 2‡{h~®•±R[FgY	FwZ¹fnTaWJZOŽJFIZOŽ3RGTO@8YjRG@*c¹YjF

�

@ƒRGTXWyR	RGTa@ �

�

BOWyRnWQYG@>R

cOE\KyHJ@eY	]vWbEVYGMOc1@SE\FwKNE*~8‚‰TOFgYƒFIY;U1@*f*WbMaYG@(Wb`I`5R\TO@

¶

BD@Sc1@SZaBO@SZafS@3FIZ�R\TO@ �

�

BaWyR\W�YG@>R;FIY

@>­DcO`IFgf>FwRG`Ir8FwZQR\TO@o]vWJfhR\KJEnY

ÇJœ

¶

œ

¶

�

D��FE

œ

¶

�

D�GHE

~:‚‰T|MaYSzbRGKƒR\WJ¸J@	W;BDF •q@SE\@SZ‡R}RGFIP(@[YpR\@ScQKb]��

FIZaYpR\@*WNBŠKb]

¶

z|mC@ƒYjFIP(cO`wr(E\@>i€YGf*Wb`I@	RGTa@ƒfSKJP(cXKNZO@SZ‡RnY“KJ] �

�

U|r

ÇJœ*–

�

Db¶

™hœe–

�

DJ¶

™

�

œ*–

�

Db¶

™

�

E\@*YGcX@efhRGFIHJ@*`wrN~

#

ZŠMOZa@>­DcX@efhR\@*BQ]^MOEGRGTO@*ELU1@SZO@SŒORCKJ]XR\TO@[P(@>R\TOKDB(FIY}R\TaWyR“RGTO@[cXWbEGRGFgf>MO`gWbELYjRGE\MafhR\MOE\@

Kb] �.Wb`I`IKym[Y•R\TO@ŠKJc1@SEnWyR\FwKNZ �

”‹š

�/�

�

R\K¹UX@Šc1@SEG]^KJE\P(@*B‹HJ@SE\r¹@>…†fSFw@*ZNR\`wrAWJYƒ]^KN`w`IKym[YS~

’:FwEnYjR*z1RG@*PQc1KJEnWbE\FI`wr•Yj@SR

”��Cš

�

�

]^KNEs@eWJfnT��

šÁÇ“ÆSÆSÆ M

~;‚‰TO@SZ‹cX@*Ej]^KNEGP RGTa@_]^KN`w`IKym	FwZaŽ

YG@*»‡MO@SZXf>@_KJ]“KJc1@SEnWyR\FwKNZaY•fSKJ`IMOP(Z�U|rˆf>KN`wMaPQZÈu^`I@>] R;RGK•EGFIŽJT‡Rh{[m	TO@*EG@3@*WNfnT�f>KN`wMOP(Z‹FIY

RGEnW„HJ@*E\YG@*B†FwZ�RGTa@8BDFwE\@*f>RGFIKJZ�FwZXBDFIf*WyR\@*B�U|rŠRGTO@8WJEGE\KymÍu^U1KbRGRGKNP!RGK(R\KJcX{>~

�

>?

”‡·	š�”‡·L½ ”
�

”
�

š�”
�

½ ”
�

”
�

š�”
�

½ ”

<

AB

�

>?

”
�

š ”
�

½ ”
�

”
�

š ”
�

½ ”

<

AB

�

>?

”
�

š�”
�

½ ”

<

AB

¯

I[K(P3MO` R\Fwca`wFgfSWbRGFIKJZaY	WJEG@;FIZ‡H|`IKyHJ@eBl~

&('
	 /103254	687:9;2:<>0•6 -���
•9;2:<>=80�� =���� =;25<>=_0

‚5K3FIZ‡RG@SŽNE\WbRG@•RGTO@VYG@*f>KNZaB†KNE\BO@SEo@*»‡MaWyR\FwKNZaYoKb]xP(KJRGFIKJZ†]^KNE	W3cXWbEGRGFgf>`I@Jz|UXKJRGT•RGTO@;c1KNYGF i

RGFIKJZ

�

WJZaB‘HN@S`IKDf>FwRpr��

�

ZO@S@eB‘R\K(UX@8Mac1BOWbRG@eBl~“’OKNE[YjFIP(cO`IFIfSF RprNzOmC@;FIŽJZOKNEG@ƒR\TO@

”

WbZXB

�

f>KNP(cXKNZO@SZ‡R\Y*~®‚‰TO@SZxz

”

WbZXB

›

FwZ•º“»1~guž•O~wŸ„{CWJEG@;HN@*fhR\KJEGi—HyWJ`wMO@eB

�

” š –

�

œ

�

�

™>œ

�

›}–^˜hœ

�

”1–v˜j™j™�š –ž›��a–^˜hœ

�

œ

�

�

™hœ ›����a–^˜hœ

�

œ

�

�

™j™

š –

�

�

œ 7��X–^˜hœ

�

œ

�

�

™G™

‚‰TO@

�

f>KJP(c1KJZO@*Z‡RoKJ]¿RGTO@;WJf*f>@*`w@*E\WbRGFIKJZ†m	FI`w`qFIZ|HJKJ`IHJ@•RGTO@ƒHJ@*`wKDfSF Rpr(Fw]xRGTa@SE\@sFgYC]^EGFgfhR\FwKNZ

KJE;W†PŠWJŽJZO@SRGFgf8Œa@*`IB¿~8‚‰TO@QR\W„r|`wKNEsBOWbR\W•Yj@SRƒMaYG@*BˆRGK•WJBDHyWJZaf>@3RGTO@(»‡MaWbZ‡R\F R\Fw@eY

�

WbZXB

•J•



�

�

mC@VfSWJ`w`

µ�A

�

�

–v˜j™

WbZaB

µhµ7A

�

�

�

–^˜j™

~

#

R

˜Lš¾˜ ´

R\TO@*YG@8WbE\@

µjµ�A

�

�

´ š –

�

´ œ

¶ �

•

´

œ

¶

�

�FE

�

• •

´

œ

¶

�

G=E

�

• • •

´

™

WbZXB

µ€µaµ A

�

�

�

´;šÍ–

�

�

´|œ

¶

�

�

•

´

œ

¶

�

�FE

�

�

• •

´

œ

¶

�

G=E

�

�

• • •

´

™h¯

‚‰TO@�f>KJE\E\@*YGcXKNZaBDFIZOŽˆTOFgYpR\KJE\rABaWyR\W‹Yj@SR\Y

µ A

�

�

–^˜j™

WbZaB

µvµ.A

�

�

�

–v˜j™

WbR

˜Qš ˜ ´

WJEG@

µ µ�A

�

�

´

WbZXB

µIµOµ A

�

�

�

´

~L‚‰TO@eYj@VWbE\@;EG@*`IWbRG@eB‘U|r

µjµ�A

�

�

´ š �

µ µ A

�

�

´

µ€µaµ A

�

�

�

´ š �

µgµOµ"A

�

�

�

´ ¯

I[Kym FwRsmoKJMO`gB•f>@SEGR\WJFwZa`wr•UX@3cXK‡YGYGFwUa`w@;R\K‘YjFIP_Ma` RnWbZO@*KJMaYG`wr�fSWJEGE\rŠ]^KJE\m‰WbEnB•U1KbR\T•RGTO@eYj@

BOWbR\WQYj@SR\YoMaYGFwZOŽQº“»1~guž•D~IŸJŸ„{h~Z�[Kymo@SHN@SEez‡WJZ‘KNU‡H|FIKJMaYoWJBOH„WJZ‡R\WbŽN@•KJ]¿RGTO@ �

�

]^KJE\P_MO`gWyR\FwKNZ

fSWJZ•UX@3@>­DcO`IKJFwRG@*B¿~‰‚‰Ta@8`IWNYpR•RGTOE\@S@_fSKJP(c1KJZO@*ZNRnY[KJ]

µ A

�

�

–v˜j™

WbZXB�RGTO@VŒXE\YjR[RGTaEG@*@_f>KNP3i

c1KJZO@*ZNRnYVKb]

µhµ7A

�

�

�

–v˜j™

WbE\@(UXKJRGT

;(–

¶

�

™

WbcOcaEGK„­DFIP(WbRGFIKJZaYsR\K¹RGTO@†Y\WbP(@†»‡MaWJZNR\F R\Fw@eYŠu^MOc

RGK3¸|ZOKym	ZŠP_MO`wRGFIcO`IFIf*WyR\FwHN@sf>KNZaYjR\WbZ‡RnY\{>~:‚‰TO@*EG@S]^KJE\@Jz‡KJZO@sf>KJMa`IBŠTaKJc1@[RGKQfSWJEGE\r_]^KNEGm‰WbEnB

tpMaYjRCR\TO@ƒKJZO@sH„WJ`wMa@

�

–v˜j™

WbZaB(R\TO@s]^KJMOEoHyWb`IMO@*YoFIZ

µhµ�A

�

�

�

–v˜j™h¯

•€Z•WNBOBDFwRGFIKJZ¿z|mo@•m	FI`w`qWbE\ŽJMa@

RGTXWyR[U1KbRGT�R\TO@;cOEG@eBDFgfhRGFIKJZ¹WJZaB•fSKJE\EG@efhR\FwKNZ•YjRG@ScXYo]^KJE

�

–v˜j™

fSWJZ•U1@VE\KJ`I`w@eB‘FIZ‡RGK(KJZO@N~

=¿@SR3MaY3YpRnWbEGR_U|rAfSKJZaYGFIBO@SE\FwZOŽ•R\TO@‘KNEGFIŽJFIZaWJ`LdLE\@*BDFgfhR\KJEGi

k

KNEGE\@*f>RGKJE;E\@*fSFwc1@Š]^KJEQWJB|i

HyWbZafSFwZaŽ

�

–^˜j™

]^EGKNP

˜€´

RGK

˜€´[½

¶

¯

‚‰TO@ŠŒaZaWJ`LHyWb`IMO@(]^KJE

�

–^˜€´s½

¶

™

m	TaFIfnT mo@ŠWJfSfS@ScDR

FgY

�

·
š

�

·7�

³

�

´
½

�

²
�

¶

�

�

²
�o½

�

²l·

¶

�

�

²¿·
½

�

´

¶

�

�

´
½

�

·

¶

› �
·

¯

u—•D~IŸ*Ë‡{

‚‰TOFgY‰PŠW„r†UX@8fSKJZ|HJ@*ZOFIZO@>R\`wr†E\@Sm	E\FwRjRG@*Z�WNY

�

·
š

�

´
½¾–

@

œ

�

´
œ

�

²l·
œ

�

²
�e™}Æ

µ µ A

�

�

´
½

�

·

¶

�

�

�

·0/.- ·

užWN{

š

�

´‰½¾–

@

œ

�

´Jœ

�

²l·bœ

�

²
�

™}Æ �

²��

µjµ�A

�

�

´ ½

�

·

¶

�

�

�

· /8- ·

uvUX{

u—•D~IŸ �|{

m	TO@*EG@

�

�

�

· /.- ·

FIY5RGTa@CŒXE\YjR}fSKJP(c1KJZO@*ZNR}Kb]

µbµOµ�A

�

�

�

· /

WbZXB

�

�

�

· /.- ·

FIY5RGTa@CŒXE\YjR}fSKJP(c1KJZO@*ZNR

Kb]

µ µOµaµ"A

�

�

�

· /

~x•€Z_ŽJKJFIZOŽ‰]^E\KJP @*»‡MaWbRGFIKJZ†už•O~wŸ �NW‡{XRGK_u—•D~IŸ �JU1{qmC@CYjTOFw] RG@eB;RGK•MaYjFIZOŽ	R\TO@LRnW„r|`wKNE

BOWbR\W(Yj@SR\Y	FIZ•cO`gWJf>@;KJ]5R\TO@VTOFgYpR\KJE\r‘BOWyRnWŠYj@SR\Y*~“°‡RGFI`I`Cuž•O~wŸ �JUX{CFgY‰@>­OWJf>RG`Ir‘@e»NMaFwHyWb`I@SZ‡R‰RGK

RGTa@3]^Ma`w`LfSKJE\EG@efhRGKNE•@e»NMXWyRGFIKJZ�]^KJE

�

·

mo@3U1@SŽ‡WbZ‹m	F R\T‹FIZ‹ºC»X~�už•O~wŸeËN{[YGK�`wKNZOŽ�WNY

µjµ�A

�

�

´

WbZXB

µ€µOµ A

�

�

�

´

WJEG@CUXKJRGTQFwZaBO@Sc1@SZaBD@*Z‡RG`Ir8WbZaB3YjFIP_MO`wR\WJZO@SKNMaYG`wr8YjRG@*cOcX@eBV]^KNEGm‰WbEnBVMaYGFwZaŽsº“»1~

už•O~wŸNŸe{>~

#

YƒF RVYpRnWbZaBaYQu—•D~IŸ �NUX{	FgY;W‘`IFwZa@*WbE;f>KNP_UOFIZaWbRGFIKJZˆKJ]LRGTO@3]^KJMaE;fSKJP(c1KJZO@*ZNRnY•KJ]

µjµ�A

�

�

´

WbZXB

µ€µaµ A

�

�

�

´

u^E\@*f*Wb`I`

µ µOµOµ A

�

�

�

· /
š

�

¯

µjµOµ A

�

�

�

´

{>~

>

MDRezaFw]®WNY	cOE\KJc1KNYG@*B�WbU1KyHJ@NzDmC@8WJ`wm‰W„rDY

KJUOR\WbFIZ RGTO@¹`gWJYjR(RGTOE\@S@ˆfSKJP(cXKNZO@SZ‡RnY(Kb]

µjµ�A

�

�

´

]^E\KJP RGTO@•ŒaEnYjRŠRGTOE\@S@¹f>KNP(cXKNZO@SZ‡R\Y(KJ]

µ€µOµ A

�

�

�

´

zlRGTa@SZ‹RGTO@(Ee~ T¿~ Y*~_Kb]oº“»1~Iu—•D~IŸ �NUX{[FgYotpMaYjR8W‘`IFwZa@*WbEVfSKJP_UaFwZaWbRGFIKJZ‹Kb]

�

´

WbZaB�RGTO@

]^KJMaEQfSKJP(cXKNZO@SZ‡RnY3KJ]

µ€µaµ A

�

�

�

´

WJ`wKNZO@J~ °|FIZaf>@�R\TO@•E\@Sca`IWNf>@SP(@*ZNRQFIY

;(–

¶

�

™

WJfSfSMOEnWyRG@Nz®F R

]^KJ`I`IKym[Y®RGTXWyRoRGTO@ƒE*~ T¿~ YS~}KJ]¿º“»1~[už•D~IŸ �NUX{®P3MaYjRCU1@•R\TO@•RnW„r|`wKNE“@>­DcaWJZaYGFwKNZŠ]^KJE

�

–v˜
´

½

¶

™

WJf*f>MOEnWyR\@•R\K

;(–

¶

�

™>¯

‚‰TOFgY	FwP(cO`IFI@*Y‰R\TaWyR[º“»1~[u—•D~IŸ �JU1{“P3MaYjR	YGFIPQca`wFw]^r•WNY

�

·
š

�

´
½

¶

�

�

´
½

¶

�

�=E

�

�

•

´

½

¶

�

GHE

�

�

• •

´

½
–

�

™

¶=<

M

E

�

�

• • •

´

¯

u—•D~IŸe•N{

•'Y



?A@sHN@SE\F ]^rQRGTaFIYoU|r†WbZ•KJU|H|FwKNMaY“BDFIE\@*fhR	f>KNP(cOMDR\WbRGFIKJZ†m	TaFIfnT�Wb`gYjK3ŽJFIHJ@*YCMaYCRGTa@QužWJYCrJ@>R

MOZO¸|ZOKym	Z1{CfSK|@>…†f>FI@SZ‡R	Kb]:RGTO@V`gWJYjR‰RG@*EGP•~L‚‰TO@8YG@*fSKJZaB†RG@SE\P KJ]5º“»1~•u—•D~IŸ �NUX{CFIY

–

@

œ

�

´ œ

�

²¿· œ

�

² �„™}Æ �

²��

š

>

 

 

?

@

L

D�%

Ç

D

M

µVÇ

D�%

A

!

!

B

WbZXB

�

·

¶

�

�

�

· /8- · š

G

%

¶��

�

�

´ ½

¶

�

�

•

´

½

¶

�

�FE

�

�

• •

´

½

¶

�

G=E

�

�

• • •

´��

¯

‚‰T|MaYƒmC@(YG@S@QTOKymÍº“»1~•u—•D~IŸ �NUX{[@S­DcO`wFgf>FwRG`IrˆYGFwP(cO`IF ŒX@*YƒRGK�º“»1~•u—•D~IŸe•N{hz¿WbZXB�Wb`gYGK‘ŒaZXB

RGTa@3`gWJYjR;fSK|@>…†f>FI@SZ‡R;Kb]“º“»1~�už•D~IŸe•N{‰R\K•U1@

GOD �

¯

�•@SZafS@_R\TO@Š‚5W„r|`IKJEƒYj@*EGFI@*YƒBOWyRnW

�

´

FIY

WJBOH„WJZaf>@eB†R\K(F RnY	HyWb`IMO@VWyR

˜€´C½

¶

U|r

�

·
š

�

´
½

¶

�

�

´
½

¶

�

�FE

�

�

•

´

½

¶

�

G=E

�

�

• •

´

½
–

GOD��

™

¶=<

M

E

�

�

• • •

´

¯

u—•D~IŸ Y‡{

‚‰TO@�`IWNYpR(f>K|@>…†fSFw@*ZNR(Kb]

G!D �

WbcOc1@*WJE\Y8RGKAUX@��pm	E\KJZaŽ��†UOMDRŠFwRQFgYQm	TaWyR3RGTO@•WbZaWJ`wrDYGFIY

`I@*WJBaY[MaY[RGKa~TI[MOP(@SE\FgfSWb`5@>­Dc1@SE\FwP(@SZ‡RnY•YGTOKymC@eB�RGTaWbRsE\@ScO`gWJfSFwZaŽŠF RƒF RƒU‡rAŸ8m‰WJY•ZOKbRsW

BDFgYGWNYpR\@SEez|UOMDR[MaYGFwZaŽ

GOD �

Wb`IP(KNYjR[Wb`ImoW„rDYCP(WNBD@;RGTaFwZOŽ‡Y‰ZOKbR\FIfS@*WJUO`wr‘UX@SRjRG@*E*~

µhµ�A

�

�

�

–v˜j™

FIY	WNBDHyWbZafS@*B�WJY‰MaYGMaWJ`lMaYjFIZOŽŠº“»1~[u—•D~IŸJŸe{Cm	TO@*EG@

› ���
- ·

FIY	fSKJP(cOMDR\@*B•WJY

› ���a–v˜
´

½

¶

œ

�

· /
œ

�

�

·0/
™�š 7 �X–^˜

´
½

¶

œ

�

· /
œ

�

�

· /
™

š 7
�

–^˜€´o½

¶

œ

�

·yœ

�

�

·0/N™

YGFwZafS@ŠmC@(PŠW„r‹WNY;mC@*`w`“MaYj@(R\TO@Š]^MO`I`IrAfSKJE\EG@efhRG@eB

�

·

Kb]‰º“»1~‹u—•D~IŸ YN{ƒFIZ cO`gWJf>@ŠKJ]

�

·0/O¯

°|MOP(PŠWbE\F

�

FIZOŽazDmo@VWJBDHyWbZXf>@

�

´

WJZaB

µGµ�A

�

�

´

U|r

°‡RG@*c Ÿe{

�

·
š

�

´
½

¶

�

�

�

´ - ·
½

Â

�

�

�

�

´ -
�o½

Â

�

�

�

�

´ -
�o½

�

�

Æ

Â

<

�

�

�

´ -

<

°‡RG@*cˆÉJ{

µgµOµaµ A

�

�

�

· /
š

�

Æ

µpµOµ A

�

�

�

´

°‡RG@*c¹ËN{

› ���
- ·

š 7��a–v˜
´

½

¶

œ

�

·
œ��

�

�

· /8- ·
™

°‡RG@*c �‡{

µ€µOµ A

�

�

�

·
š

µ µOµOµ A

�

�

�

· /
½
–

¶

› ���
- ·

µ �

�

·0/.-
�y™

�

�

&('	� /10�
�4
�‹4	0�
•4	032�� <�� 4��Q254
�

º“WNfnT¹caWbEGRGFgf>`I@8FgY[FIZ¹ŽJ@SZa@SEnWb`xWNYGYGFwŽNZO@*B�FwR\YsKym	Z•RGFIP(@_YpR\@Scˆm	TaFIfnT¹FwR\YG@S`w]Lm	Fw`I`:cXK‡YGYGFwUa`wr

fnTaWJZOŽJ@V]^E\KJP.YjRG@*cˆR\K•YjRG@Scx~

>

@*`wKym mo@3m	FI`I`}BOFIY\f>MaY\YsTOKym RGTOFgYsRGFIP(@QYjRG@*c�FgYƒBO@*f>FgBD@eB

UaWNYj@eB KJZ RGTa@•YjRG@Sc�@SE\EGKNE*~¹’OKNE_ZOKymVz:mo@‘m	FI`w`‰WJY\YjMaPQ@(R\TaWyRQ@*WNfnT caWbEGRGFgf>`I@†FIZaBD@>­D@eB

�

š ÇLÆSÆ*Æ��

@S­DFIYjR\Y;m	FwRGTAF RnYVBOWyRnW•Yj@SRVWbR;RGFIPQ@

˜
�

WJZaBˆFgYVYGfnTa@*BDMO`I@*B�]^KJEVWJZAWNBDHyWbZafS@

RGK•RGFIP(@

˜
�

½��3˜
�

~

#

`I`}RGTO@

˜
�

WbZaB

�3˜
�

m	FI`I`:FIZAŽJ@SZa@SEnWb`:UX@(BDFw•1@*EG@*ZNRe~_‚‰TO@

¶

FwZ‹RGTO@

BOWbR\WVYG@>RCKJ]qRGTO@ �—R\T†caWbEGRGFgf>`I@	m	FI`w`XUX@s@*»‡MaWb`aRGK

�3˜
�

¯

I•KymÈfS`w@eWbE\`wr_RGTO@scaWbEGRGFgf>`I@[FIZŠZO@S@eB

Kb]oFwP(P(@*BOFIWbRG@†WyRGRG@*ZNR\FwKNZ¿z5YGK�RGK¹YGcX@eWb¸qz¿FgY;RGTO@ŠcXWbEGRGFgf>`I@Qm	FwRGTAR\TO@†YjPŠWJ`w`I@*YjRVH„WJ`wMa@QKJ]

˜
�

½��_˜
�

~,=x@>R®MaY®YGMOcOc1KNYG@oRGTOFgY}FIY:R\EGMa@‰]^KJE:RGTO@	cXWbEGRGFgf>`I@Cm	FwRGT(FIZaBD@>­ �

š��D¯

‚xKVWNBDHyWbZafS@

FwR	RGK

˜��C½��_˜��

mo@;cX@*Ej]^KNEGP!RGTO@;]^KN`w`IKym	FwZaŽ(YjRG@*caY*~

u^F {

k

KNPQcaMDRG@	R\TO@[ZO@S­|RCWJf*f>@ScORG@*B(HyWJ`wMO@[]^KJE���WyRLR\FwP(@

˜��l½ �3˜��

WNY®FwZ‘°|RG@Sc¹Ÿ„{®WbZXB

cOE\@*BDFgfhR

µ µOµaµ"A

�

�!�

· /

WJY‰FIZ•°‡R\@Sc�ÉN{h~

•?!



u^FIFg{LdLE\@*BDFgfhR‰Wb`I`aKbR\TO@SE“caWbEGRGFgf>`I@[c1KNYGF R\FwKNZ†f>K|KJEnBDFIZaWyR\@*Y}R\KVRGFIP(@

˜ � ½ �3˜ �

U|r(YjFIP(cO`w@

@>­|R\E\WJcXKN`IWbRGFIKJZ¿~

u^FIFwF {

k

KNEGE\@*f>R

µgµOµXµ"A

�

�!�

· /

WJZaB•WJf*f>@ScORoR\TOFgY[WJY‰KNMOE‰ZO@>­|R•BOWbR\W(Yj@SR•WyR

˜��C½��3˜��b¯

u^FIHO{ �•YG@;RGTO@8YjRG@*c�@*EGE\KJECRGK†BO@*f>FgBD@;MOc1KJZ�RGTa@VZO@>­|R•WbcacOEGKNcOE\FIWbRG@•HyWJ`wMO@;]^KNE

�3˜��b¯

 ‰¡��	¡j¢ £‹¤a§pª“¤a§€© �

���

¥

�

¥ ���•¦ � �Q¤O¥x¥ 	o©|¤

�

¨1©

�

¤O¥

º®­D@*fSMDRGFIZOŽ�u^F {“WJUXKyHN@	EG@e»NMaFwE\@*Y“UX@*FwZOŽQWbUO`I@[R\K8E\@Sc1@*WyR\@*BD`IrQŒaZaB(R\TO@;YjPŠWb`I`I@*YjRCWbP(KJZaŽNYjR

�

E\@*WJ`“HyWb`IMO@*Y

˜ �5½ �3˜ �

zLE\@Sca`IWNf>FIZOŽ¹RGTaFIY3m	F R\T W�ZO@SmÁHyWb`IMO@�WbZaB RGTO@*Z ŒaZaBDFIZOŽ‹RGTO@

YGP(WJ`w`I@*YjR[WbŽ‡WbFIZ¿~5•€Z•KJRGTO@*E	mCKNE\BOYomo@VZO@S@eB•WJZ•@S…†f>FI@SZ‡R•Wb`IŽJKNEGFwRGTOP R\K

uvW‡{‰’5FIZaB•RGTa@8YjPŠWb`I`I@*YjR	WJP(KJZOŽ

�

EG@eWb`lZ|MOP_U1@SEnYVuvWJZaB�BDK†YjKNP(@>RGTaFwZOŽ(m	FwRGT•FwRn{hz

u^UX{ +	@ScO`gWJfS@ƒRGTOFgY	HyWb`IMO@;m	F R\T¹W3Za@Sm H„WJ`wMa@;WJZaB�EG@*cX@eWyR[YjRG@Sc uvW‡{h~

#

UOE\MDRG@;]^KNE\fS@;YG@*WJE\fnT•WbP(KNZOŽQWJZ•MOZaYGKJEGRG@*B•`IFIYjR[Kb]:RGTO@eYj@VHyWJ`wMO@eY‰FIY

;(– ��™>¯

�ˆWJFwZDi

R\WJFwZaFwZOŽ3RGTa@*YG@sZ|MOP3UX@*E\YCFwZ�W3YGKJEGRG@eB†WbE\EnW„r3moKJMO`gB†PŠWJ¸J@[R\TO@;Yj@eWbEnfnT

;(–��	��
 ��™h¯

�[Kym‰i

@SHN@SEezqFwZaYG@SEGRGFIKJZ‹Kb]CRGTO@(ZO@*mÍHyWb`IMO@(FwZ YpR\@ScÈu^UX{ƒmoKJMO`gBˆE\@*»‡MOFIE\@3YGTOF ] R\FwZaŽ�P(@*P_U1@SEnYsKJ]

RGTa@•WbE\EnW„rˆEG@eYjMa` R\FwZOŽ�FwZ

;(– ��™

fSKJc|rAKJc1@SEnWyRGFIKJZXYS~¹‚‰TOFgY8FIZaYG@SEGRGFIKJZ cOE\KJUO`I@SP FgY_FwR\YG@S`w]

YGKJ`IHJ@*B‘U|r‘PŠWbFIZ‡R\WbFIZOFIZOŽQRGTO@VHyWJ`wMO@eY‰FwZˆWQ`IFwZa¸J@*B�`IFIYjR•WJY	WJcOcOE\KNWNfnTO@*B(R\K†W(f>KJZ‡R\FwŽNMOKJMaY

WbE\EnW„rJ~ �[Kymo@SHN@SEez¿ZOKym PŠWb¸|FwZaŽ•RGTO@

;(–��
��
 ��™

UOFwZXWbE\r�Yj@eWbEnfnT‹FIZ YjRG@Sc¾užWN{;U1@*fSKJP(@*Y

FIPQc1KNY\YGFwUO`I@3YGFIZaf>@(W†`IFwZa¸J@*B�`wFgYjRƒFgY•Za@*f>@eYGY\WbE\FI`wr•RGEnW„HJ@*E\YG@*B¹YG@*»‡MO@*ZNR\FIWJ`w`IrJ~ƒ•±R;RGMOE\ZaYsKJMDR

RGTXWyRsFwR;FIYscXK‡YGYGFIUO`w@_RGK•FwP(cO`I@SP(@SZ‡R;W†UOFIZaWbE\r�RGE\@S@_YjRGE\Maf>RGMOE\@_FIZ‹WŠm‰W„r•RGTaWbR;YGFwP3MO`wR\Wyi

ZO@*KJMaYG`wr‹Wb`gYjK¹YGKJ`IHJ@*YsR\TO@†FIZaYj@*EjR\FwKNZABOF …†f>Ma` Rpr‹Kb]	YpR\@Sc�u^UX{8Wb`wRGTOKNMOŽJTAF R3FIYVZaKbR_WyR8WJ`w`

KJU|H|FIKJMaYoTOKym
RGKŠBDK(RGTaFIY*~

•€ZaYjRG@*WNBlz1RGTOFgYƒFIYƒP(KJE\@_@*`w@*ŽNWJZNR\`wr•YGKJ`IHJ@*BˆU‡r•MaYGFIZOŽ•W†RGE\@S@(YpR\EGMaf>RGMOE\@_¸|ZOKym	Z‹WJY•W

�[@eWbc(U|r3fSKJP(cOMDR\@SE“Y\f>FI@SZ‡RGFgYjR\Y*~5•€Z(]vWNfhR*zNRGTa@	EG@eWJBD@*E®P(W„r3TaW„HJ@‰E\@*fSKJŽJZaF

�

@*B_RGTaWbR“m	TaWyR

mo@;WJEG@VWbRjRG@*P(cDRGFIZOŽQRGKŠFIP(cO`w@*P(@SZ‡R[FIY	WŠYGKbi€fSWJ`w`I@*B‘cOE\FwKNEGFwRpr†»‡MO@SMO@N~

’:FwŽNMOEG@ u—•D~ÊÉJ{(YGTOKym[YŠW‹RGE\@S@¹c1KNY\Yj@eYGYGFwZaŽ�R\TO@ �[@eWbc cOE\KJc1@SEGRpr m	TO@SE\@•@*WNfnT ZOKDBD@

TaWNYVRpmoKˆfnTOFw`gBDE\@SZ m	FwRGT�W�YjPŠWb`I`I@SE8cOE\FIKJE\F Rpr�RGTaWJZ RGTO@*FwEQcaWbE\@SZ‡R8ZOKDBD@N~ˆ‚‰TO@SE\@†FgY8ZOK

E\@*»‡MOFIEG@*PQ@*Z‡RLUX@SRpmC@*@SZŠfnTOFI`IBDE\@SZ†WbR®RGTO@ƒYGWJP(@[BD@ScDR\TŠFwZ(R\TO@[R\EG@*@J~}’OKNELMaY*zNZOKDBD@

#

TaWJY

WQŽJE\@*WbRG@SE‰cOE\FIKJE\F Rpr(R\TaWbZ•ZOKDBD@

>

Fw]:RGTO@VHyWb`IMO@;FwR•f>KJZ‡RnWbFIZaY‰FIY	YGPŠWb`I`w@*E*~

‚‰TO@8R\KJc‹ZOKDBD@_FgYsfS`w@eWbE\`wr•RGTa@_ZOKDBD@3m	F R\TˆRGTa@3TOFIŽJTa@*YjR•cOE\FwKNEGFwRpr�WJZaB•R\TO@3HyWJ`wMO@3F R

f>KNZ‡R\WbFIZaYsFwP(P(@*BOFIWbRG@S`IrˆYGKJ`IHJ@*YƒYjRG@ScÈuvW‡{h~

#

] R\@SEVcOE\KDf>@eYGYG@*YGFwZaŽŠRGTOFgY;HyWb`IMO@3WJZaBˆŽN@SZO@*Eji

WyR\FwZaŽ†W(ZO@Sm KJZO@NzDRGTa@8KJ`gB�H„WJ`wMa@VFIY[BO@S`I@>RG@eB�]^EGKNP!R\TOFIY•ZOKDBD@J~�I[Kym UXKJRGT¹fnTOFI`IBOEG@*Z�KJ]

RGTaFIY	ZaK|BO@*��� �•R\TO@VZO@*m	`wr�ŽJ@*ZO@SEnWyR\@*B•H„WJ`wMa@8f>KJP(c1@>R\@;]^KJE[U1@SFIZOŽŠcOE\KJP(KbR\@*B��yFwZXYj@*EjR\@*B

FIZNR\KVRGTa@•@SP(cDRprQZOKDBD@N~}‚‰Ta@[KJZO@•m	F R\TŠRGTO@sTOFIŽJTO@eYpR“caEGFIKJE\F Rpr3m	FwZXYS~:•±]lRGTOFgYCTaWbcOc1@SZXY®RGK

U1@•KJZa@•Kb]xRGTO@•RpmCKQfnTOFw`gBDE\@SZ¿z‡mo@sfSWJ`w`XRGTaFIYoW8cOE\KJP(KJRGFIKJZ¿z|WbZaB†F ]xFwRCFgY‰WVZO@*m¾HyWb`IMO@Jz‡mC@

fSWJ`w`|R\TOFgYLWbZQFwZXYj@*EjR\FwKNZ¿~

#

caEGKNPQKJRGFIKJZQWb`ImoW„rDY:EG@eYjMa` RnY}FwZŠYGKJP(@‰ZOKDBD@	UX@*FwZaŽV`w@S] RL@SP(cDRpr

E\@*»‡MOFIEGFIZOŽ†WŠZO@*m f>KJP(c1@>R\F R\FwKNZˆUX@SRpmC@*@SZ¹FwR\YƒfnTOFI`IBDE\@SZ u^]^KJEƒcOEGKNP(KbRGFIKJZ1{‰WbZaB�R\TO@_ZO@*m

HyWb`IMO@Š]^KNE_FIZaYj@*EjR\FwKNZ¿~¹‚‰TO@†R\EG@*@†FgYVŒaZaWJ`w`Ir f>KJP(cO`I@>R\@S`Ir‹Mac1BOWbRG@eB m	TO@SZ WbZ FIZaYj@*EjR\FwKNZ

cO`IMOŽNYoR\TO@V@SP(cDRpr•ZOKDBD@J~L‚‰Ta@VZ‡MaP_U1@SE	Kb]®YjRG@ScXY‰FwZ|HJKN`wHN@*B‘]^KJE‰R\TOFIY[FIY	fS`w@eWbE\`wr‘WbR	PQK‡YpR

@*»‡MaWJ`qRGKQRGTa@8BD@ScDR\T•Kb]:RGTO@;R\EG@*@ƒm	TaFIfnT•FgY

;(–��	��


�

��™

~

 ‰¡��	¡�� � ¦����[©O§��“¥ 	o©D¥�� 	‰§��l¥

#

P(@*WNYjMOE\@ƒKb]:RGTO@8WNfSf>MaE\WNf>r(Kb]®W(YjFIZOŽJ`I@ƒRGFIP(@8YpR\@Sc•FIYoR\TO@8YjRG@Sc•@*EGE\KJE

�

¶

<

�!�

À

<

Ã

–v˜
´

™

•�<



32

12

36 392921

14 32

36 392921

14

12

32

36 3929

14

21

t  n=

t  n=

18

18

32

36 392921

14

18

t  n

2) 

3) Promotion

1) Initial Heap

4) Insertion: Updated Heap

’:FwŽNMOE\@V•O~ É=�}•€PQca`w@*PQ@*Z‡RGFIZOŽ†WQcOEGFIKJE\FwRpr†»NMa@SMO@

ŽJFIHJ@*Z�FIZ�º“»1~•už•O~ <‡{h~_?A@(mCKNMO`gBˆ`IFw¸N@_R\K•RnWb¸N@QW‘RGFIP(@(YjRG@*c‹KJ]

¶

YGK‘R\TOFIYV»‡MaWJZ‡RGFwRpr¹FIY

f>KNZaYjRGEnWbFIZO@*BQR\K3E\@SPŠWbFIZ†U1@S`IKym
YGKJP(@•HyWb`IMO@Nz|Y\W„r��

š Ç

@

²

�

z|FIZ•WbUXYjKN`wMDR\@•HyWb`IMO@N~:•±]5RGTO@

HyWb`IMO@QKb] �!�

À

<

Ã

–v˜€´e™

mC@*EG@3¸|ZOKym	ZˆR\TOFIYƒmoKJMO`gBˆU1@Q@*WJYGrJ~4�•ZaBD@*E;RGTO@(WJY\YjMaPQcORGFIKJZˆR\TaWyR

�!�

À

<

Ã

–^˜€´„™

FwZafSMOEnYoWQYGP(WJ`w`1]^EnWJf>RGFIKJZaWJ`qfnTXWbZOŽN@[]^E\KJPÁKJZa@sR\FwP(@VYjRG@Sc‘RGKQRGTa@ƒZa@>­|RCR\TOFgY‰FIY

WJfnTaFw@*HJ@*B‘U|r‘fnTOK|KNYGFwZaŽ_R\TO@VZO@>­|R	R\FwP(@8YjRG@Sc¹WNY

¶

š

¶

²l·

�

�

š Ç

@

²

�

�

�����

�

�

œ

·

	
<

m	TO@*EG@

�����

FgYLR\TO@•¸|ZOKym	ZŠ@*EGE\KJELFIZ†RnWb¸|FIZOŽVRGTa@•`gWJYjRoYjRG@Sc‘Kb]¿YjF

�

@

¶

²¿·

~®’OMaEjR\TO@SE‰BDFgYGfSMaYpi

YGFwKNZ‘R\KQU1@;Œa`I`w@eB�FwZ¿~I~I~w~

• 2



� �������	��
 �


 ��� �

� �������	 ����

��� ��� �

 �� �

�

�

�

����� �� Á�

�

�  !�

�	�

�	���‰�

�

�

 "!

�¿2x7}9$#L2

?A@†cOE\KyH‡FgBD@(R\TO@ŠRGTa@SKJE\@>R\FIf*Wb`LUXWJYGFIY;]^KNE8MOZaBO@SEnYpRnWbZaBDFIZOŽ•R\TO@‘cOTa@SZOKNPQ@*ZOKJZ FIZ m	TOFgfnT

WbZ MO`wRGEnW fSKJ`gB
WyR\KJP FIZaf>FgBD@*ZNR•KJZ W cXK‡YGYGFwUa`wr m‰WbE\P R\WbE\ŽJ@SR•m	FI`w`VZaKbR¹YpR\FIfn¸qzƒ@SHJ@*Z

FIZ RGTa@�`gWbE\ŽJ@&%¾`IFwP(FwR(m	Ta@SE\@'%¾FgY3RGTO@•Z|MOP_U1@SE(KJ]•FwZ‡R\@SE\ZaWb`‰BD@SŽNEG@*@*Y3Kb][]^E\@S@eBDKJP�KJ]

RGTa@¹R\WJEGŽN@>R*~)(sMOEŠR\EG@eWyR\PQ@*Z‡R†FIY‘ZOKJZDi±c1@SEGRGMOE\UaWyR\FwHN@•FwZ�m	TOFgfnT RGTa@¹]^MO`I`sPŠWbZ|r‡i±UXKDBDr

cOE\KJUO`I@SP FIY[H‡FI@Smo@*B•WNY	WŠYGf*WyRjR\@SE\FwZaŽŠ@SHJ@*Z‡R‰caMOEG@*`wr•m	F R\TOFIZ•RGTO@_fSKJZ‡RG@S­|R[Kb]®YGf*WyRjR\@SE\FwZaŽ

RGTa@SKJE\rJ~}‚‰TO@[»‡MO@eYpR\FwKNZQKJ]¿YpR\FIfn¸|FIZOŽVFIY®RGTO@*Z†YjFIP(cO`wr(WbZXB3ZXWyRGMaE\WJ`w`Ir_FgBD@SZ‡R\F Œa@eB(m	F R\T(RGTO@

]^KJE\PŠWyR\FwKNZ¹Kb]“W†`IKJZaŽ†`wFIHJ@eB¹E\@*YGKJZaWJZaf>@N~*(sZO@3fSEGMafSFIWJ`xcOT|rDYGFIf*Wb`xFIZaYGFwŽNT‡R•RGTXWyRs@*P(@SE\ŽJ@*Y

FgY“R\TaWyR‰R\TO@;P(WJZ|r†FwZ‡R\@SE\ZaWb`lBD@*ŽJE\@S@*YCKb]5]^EG@*@*BDKNP!Yj@*EGHN@[R\K(BO@*f>KNTO@SE\@[R\TO@;FwZXf>FgBD@SZ‡R	KJZO@

U1K|BOr_m‰W„HJ@>]^MaZafhR\FwKNZ¿z„RGT|MaY®MacaYj@SRjR\FwZOŽ;R\TO@[BD@*`wFgfSWbRG@	FIZNR\@SEG]^@SE\@SZafS@‰cOEGKDfS@*Y\Y5Za@*f>@eYGY\WbE\r;RGK

]^KJE\P WQE\@*YGKJZaWJZaf>@sFwZ�RGTa@sŒXE\YjR	cO`IWNf>@N~L‚‰TOFIY‰FgYoRGTa@VcOT|r|YGFgfSWb`qE\@*WNYjKNZ†]^KJE	ZaKbR[YpR\FIfn¸|FIZOŽa~

+†'*) /1032x7}=�
�
&#“25<>=80

‚‰TO@•cOEGKNUO`I@SP Kb][`IKym @SZO@*EGŽNrAYjRGFgfn¸|FwZOŽˆRGK‹YGMOEG]vWJfS@*Y8TXWJYQWyRjR\E\WNfhR\@*B P_MXfnT�WyRGRG@SZ‡R\FwKNZ

KyHJ@*E•R\TO@ŠrJ@eWbEnY-,IŸyzxÉDz¿Ëaz �azx•/.—~Š‚‰TO@Šf>KNZ‡RGE\KyHJ@SEnYGFIWJ`5»‡MO@*YjRGFIKJZATaWNY;UX@*@SZARGTO@(MO`wRGEnWb`IKym

@SZa@SE\ŽJrŠ`IFwP(FwR[Kb]xR\TO@;FwZXf>KJP(FIZOŽŠYjc1@*fSFw@eYSz|]^KNE	@SFwRGTO@*E	moWJEGPÁKNE	f>KJ`gB�YjMOEG]vWJfS@*Y*~

#

UXWyRjR\`w@

TaWNYL@SZXYjMO@eB†U1@>Rpmo@S@*ZŠRpmCK3f>KJMaZNR\@SE\HyWbFI`wFIZOŽ8@S•1@efhR\Y*z|m	TOFgfnT†mC@sm	Fw`I`qfSWb`I`qf>`gWJY\YjFgfSWJ`XYjRGFgfn¸Ni

FIZOŽ‹WJZaB »‡MaWbZ‡RGMaP E\@10X@*fhR\FwKNZ¿~‹‚‰Ta@•f>KNZaf>@*cDR3KJ]•»‡MaWbZ‡RGMaP E\@10X@*fhR\FwKNZ FIY3FIZNR\FwPŠWbRG@S`Ir

RGFI@*B•FIZNR\K_R\TOE\@*YGTOKJ`gB†`gW„m[YSzDWJZaB†m‰WJYCEG@ef>KNŽJZOF

�

@eBŠFwZ•RGTa@QŸ 2JËNÎ

J

YLU|r*=¿@*ZOZaWJE\B|i32NKJZO@eY-,IŸ4.—~

º“Y\Yj@*Z‡RGFgWb`I`wrNz/0aMD­QFIY}E\@10a@efhR\@*B_]^EGKNP WƒcOMOE\@S`Ir_WyRGRGEnWJf>RGFIHJ@ocXKJRG@SZ‡R\FIWJ`Om	F R\TŠWscaEGKNUaWbUOFI`IF Rpr

m	TOFgfnT‹ŽNK|@*YVWJY

Çƒµ�576

�ezxWJY �

A

@

z¿m	TO@SE\@

5

FgY8W•f>KJZXYpRnWbZ‡R8WbZaB �VFgY;RGTO@(R\E\WJZaYG`IWbi

RGFIKJZXWb`|@SZO@*EGŽNr;Kb]OR\TO@‰caWbEGRGFgf>`I@“FIZaf>FgBD@*ZNR®KNZ8RGTa@oYGMOEG]vWJf>@N~

k

`gWJY\YjFgfSWJ`w`IrƒRGTO@CRGEnWbZXYjP(FgYGYGFwKNZ

cOE\KJUaWJUOFI`wFwRpr•FgYƒMOZOFwRprJ~ +	@-0a@*f>RGFIKJZ‹WbRs`IKJZOŽ•E\WJZOŽJ@3cOE\@SHJ@*Z‡R\Y[FIZO@*`IWNYpR\FIf_cOEGKDfS@*Y\Yj@eY	]^E\KJP

KDfSfSMOEGE\FIZOŽaz„UOMDR®Fw]XR\TO@‰FwZXf>KJP(FIZOŽƒcaWbEGRGFgf>`I@oYGTOKNMO`IB_cX@*ZO@>R\E\WbRG@‰FIZNR\K•R\TO@	YpR\EGKNZOŽJ`IrVWyRGRGEnWJfhi

RGFIHJ@ƒE\@SŽJFIKJZxzNR\TO@V@SZXYjMOFIZOŽ(WJf*f>@S`I@SEnWyR\FwKNZ‘WbZXB‘TaWJE\B•f>KN`w`IFIYGFIKJZ‘m	FwRGT�R\TO@;EG@*cOMO`gYjFIHJ@;YjTaKJEGR

YJÎ



EnWbZOŽN@[caWbEGRCKJ]lRGTO@ƒc1KbRG@*Z‡RGFgWb`1`w@eWJBOY“RGKQW8TOFIŽJT•cOEGKNUaWbUaFw`IF RprQKb]¿FIZO@*`IWNYpR\FIf•cOEGKDfS@*Y\Yj@eY“WbZXB

YjRGFgfn¸‡FIZOŽX~

‚‰TO@ŠUO`gWbP(@Q]^KJE;R\TO@†»‡MaWbZ‡RGMaP.EG@-0a@*f>RGFIKJZ fSWJZ‹U1@Š`IWJFIBAWyR;R\TO@(]^@S@SR8Kb]oRGTO@(?��

>

WbcacOEGK„­DFIPŠWyRGFIKJZxz[m	TOFgfnT
UOE\@*WJ¸|Y�BDKym	Z FwZ RGTO@A`IKJZOŽÈE\WJZOŽJ@AWyRGRGEnWJfhR\FwHN@�caWJEjR•Kb]3RGTO@

c1KbRG@*Z‡RGFgWb`“WbR8`wKym @SZO@*EGŽNrJ~��®@*EGr�]vWbE8KNMDR*z5RGTO@Š?��

>

FIY_ŽJK|KDB�@*HJ@*Z‹]^KNE8`IKym @SZa@SE\ŽJrJz

U1@*fSWJMaYG@•RGTO@¹c1KbR\@SZ‡RGFgWb`[FgY‘YGK ZO@*WJEG`Ir 01WyR*~

k

`wK‡Yj@•FIZ¿z‰RGTa@¹¸‡FIZO@SRGFgf¹@SZO@*EGŽNr FgYŠTOFIŽJT¿z

U1@*fSWJMaYG@3KJ]CR\TO@ŠWyRjR\E\WNfhR\FwHN@3c1KbR\@SZ‡RGFgWb`—z¿@SHN@SZAF ]oRGTa@(WNYjr|P(cDR\KbRGFgfQ@SZO@*EGŽNr¹FIY;HN@SE\r¹`wKymVz

WbZXBˆWbŽ‡WbFIZˆ?��

>

FIY;WJf*f>MOEnWyR\@J~

>

MDRVFwZ‹UX@SRpmC@*@SZ¹R\TO@SE\@3FgY;W†UOE\@*WJ¸DBDKym	Z¿z1m	TOFIfnT‹TaWJY

U1@S@SZ•E\@*fSKJŽJZaF

�

@*B‘WJZaB�@>­DcO`IKJFwRG@eB•U|r�Yj@*HJ@SEnWb`qŽNEGKNMOcaY , Y|z !|z
<Oz 2Oz¿Ÿ*ÎDzxŸJŸ .±~“?A@8YjTaKym
FIZ

RGTa@[caWbc1@SEL]^KJ`I`wFIZOŽ;RGTaFIY®KNZO@	R\TaWyR®R\TO@[UOE\@*WJ¸|BOKym	Z3KDfSfSMOEnY}FwZ†W;E\@SŽNFwKNZQWJEGKNMOZaB

� � ���

���

F—~ @N~LWbcOE\K„­DFwPŠWyR\@S`Ir(m	TO@SE\@ƒRGTO@V¸|FIZO@>R\FIfVWJZaB‘c1KbR\@SZ‡RGFgWb`x@SZO@*EGŽNFw@eYoWJEG@;@e»NMXWb`—~

•±RQmoKJMa`IB YG@S@*P�R\TaWyR(»‡MaWbZ‡RGMaP E\@10X@*fhR\FwKNZ mCKNMO`gB Yj@SRjRG`I@†R\TO@�FIY\YjMa@*Y8KJ]•YpR\FIfn¸|FIZOŽaz

YGFwZafS@8Fw]:R\TO@_cXWbEGRGFgf>`I@8BDK|@*YGZ

J

RsP(WJ¸J@8FwR•FIZˆf>`IKNYG@VRGK†RGTO@_YGMOEG]vWJfS@;RGTO@*EG@8FgY[ZaK‘YpR\FIfn¸|FIZOŽa~

uv’:FIŽ Ya~wŸ„{8‚‰TO@*EG@�FgY3KNZO@•f*W„HJ@eWyR*z®TaKymC@*HJ@SEez}m	TOFgfnT�P_MXYpR(UX@¹fSKJZaYGFIBO@SE\@*B �†»‡MaWJZNR\MOP

E\@10a@efhRGFIKJZ†f*WbZŠU1@ƒBO@>]^@*WbRG@eB(U‡rQR\TO@•@S­|FgYjRG@SZXf>@•KJ]¿W8E\@*YGKJZaWJZaf>@	FIZŠRGTa@•FIZNR\@SE\ZaWb`XEG@*ŽJFIKJZ¿z

F—~ @N~LW_R\TOE\@*YGTOKJ`gB‘E\@*YGKJZXWbZafS@J~‰uv’:FwŽ Ya~ ÉN{

‚‰TO@;YjFwRGMaWbRGFIKJZ†FgYCHJ@SE\r(WbZaWJ`wKNŽJKJMXY}RGKQW8TOFIŽJT
	 ’XWbUOE\r‡i—d}@*EGKJR“fSW„H|F RprNzNm	Ta@SE\@[MaYGFwZOŽ

ZO@eWbE\`wrŠŸeÎJÎ�� E\@10X@*fhR\FwHN@JzbcXWbEnWb`I`w@*`‡P(FIEGE\KJEnY:ŽJFIHJ@eY5Za@*WbE	ŸeÎJÎ
� EG@-0a@*f>RGFIKJZQ@>­Of>@*cDRLWyR®HJ@*EGr

YGcX@ef>FwŒXf[m‰W„HJ@*`w@*ZOŽbR\TaYS~

#

R“R\TO@*YG@sYGcX@ef>FwŒXf	@*ZO@SE\ŽJFI@*YCWVEG@eYjKNZaWJfS@	UOMOFI`IBOMOc‘KDfSfSMOEnYLFIZŠRGTO@

FIZNR\@SE\FwKNEsKJ]“R\TO@ŠfSW„H|F RprNzqcX@*EGP(FwRGFIZOŽ•ZO@*WJEQŸeÎJÎ
�ÁR\E\WJZaYGPQFgY\YjFIKJZ¿~Q°|MafnT�E\@*YGKJZXWbZafS@*YƒWbE\@

EnWbE\@†FwZ WˆKJZa@�BDFIP(@SZaYGFIKJZaWJ`“moKJE\`IBlz®UaMDR3R\TO@�T‡MaŽJ@‘Z|MOP3UX@*E3KJ]•BD@SŽNEG@*@*Y_Kb][]^E\@S@eBDKJP

FIZ�WŠPŠWJfSEGK‡YGfSKJcOFgf;YjKN`wFgB¹caWJEjR\FIfS`w@8PŠWJ¸J@*Y[EG@eYjKNZaWbZafS@VMOUOFg»‡MOF R\KJMaY*~[•€ZaBO@S@*B¿zXR\TO@3WNfhR•KJ]

f>KN`w`IFgBDFwZaŽ‘m	FwRGT‹RGTO@(YjMaEj]vWNf>@JzlfSEG@eWyRGFIZOŽ‘W•cOTOKNZOKJZ‹WbZaB‹BDEGKNcOcOFIZOŽ‘FIZ‡RGK•W†`IKDfSWb`}U1KJMOZXB

YjR\WyR\@�KJ]VRGTO@ WyRGRGEnWJfhR\FwHN@ˆc1KbRG@*Z‡RGFgWb`;BD@*Y\f>E\FwU1@*Y•W�’a@*YGT‡UXWJfnT�E\@*YGKJZaWJZaf>@N~ ‚‰T|MaY*z	RGTO@

E\@*YGKJZaWJZaf>@eY3WJEG@3tpMaYjRŠRGTO@ˆYjRGFgfn¸|FwZOŽAmo@•WJEG@•FIZ|HJ@*YjRGFIŽNWbRGFIZOŽazCWbZaB mC@•P3MaYpRŠZOKJRŠRGE\@*WbR

RGTa@SP `IFIŽJT‡RG`Ir��:d}@*EGTaWJcaY‰FwR[FIY	ZaKbR	KJU|H|FwKNMaY‰Wy] R\@SE[Wb`I`¿m	TO@SRGTO@*E[YpR\FIfn¸|FIZOŽ(KDfSf>MaE\Y*~

#

] R\@SELR\TO@•fSKJZaYGFIBO@SEnWbUO`I@‰UOMOEnYpRLKJ]lWNfhR\FwH|FwRpr3YGMOEGE\KJMaZaBDFIZOŽƒRGTO@•YjRGFgfn¸|FwZaŽƒFgY\YjMO@•KJZQRGTO@

YGMOEj]vWNf>@‰Kb]l`IFI»‡MOFgB �[@*`wFIMOP ,wŸ„ÉDzOŸeË .±z‡WJZaB(Wy] RG@*E“W;HJ@*EGr_mC@*`w`O@S­D@*f>MORG@*BQR\TO@SKNEG@SRGFgfSWJ`OYpR\MaBDr

U|r

k

`IKJMaŽJTO@*EjRpr(WbZaB��•KNTOZ , � .—z‡RGTa@ƒfSKJZ‡RGE\KyHJ@*E\YGrVTaWJYoYG@>RjR\`w@eB†BDKym	Z¿z|WbZXB(RGTO@;f>KNP(PQKNZ

m	FgYGBDKNP TaWNY®ŽJE\Kym	Z3RGTaWbR“YpR\FIfn¸|FIZOŽ8BDK|@*Y®ZaKbR“KDfSfSMOE“WbR“YjMD…†fSFw@*ZNR\`wr3`wKymÈ@SZa@SE\ŽJrJ~:?�TOFI`w@

mo@•WbŽNEG@*@[m	F R\T†R\TOFIYof>KNZaf>`IMaYGFwKNZ¿z‡mC@[U1@S`IFI@SHJ@•RGTO@sRGTa@SKJE\@>R\FIf*Wb`a]^KJMOZaBaWyRGFIKJZ†]^KJEoF RoFIYCZOKbR

f>KNP(cO`w@SRG@Nz¿ZOKJE8YjR\WbRG@eB‹FIZ W�m	FIBD@(@*ZOKJMOŽNTABOKJPŠWbFIZ‹KJ]ocaT‡rDYGFIf*Wb`®YGF R\MaWyR\FwKNZaYS~†’aKJEV@S­‡i

WbP(cO`I@Jz +	@>]p~ , �/.5RGE\@*WbR\Y‰KJZa`wr�W(TaWbE\P(KJZOFgf;Yj`gWbU•m	FwRGT¹KJZa@VKJE‰RpmoKŠcOTOKJZaKJZ•@>­Of>FwR\WbRGFIKJZ¿~

•±RŠFIY(ZaKbR†f>`I@*WJEQm	Ta@>RGTa@SEQRGTO@¹E\@*YGMO`wR\Y(WbcacO`wr RGK W‹m‰WbE\P YGMOEj]vWNf>@N~ (sZ R\TO@¹@>­Dc1@SE\F i

P(@SZ‡R\WJ`aYGFIBD@NzN@*HJ@*Z3R\TOKJMaŽJT†»‡MaWbZ‡R\MOP E\@10a@efhR\FwKNZŠmoWNY}KJUaYG@SE\HJ@eB8]^E\KJP W;`wFg»‡MOFgB �[@S`IFIMOP

YGMOEj]vWNf>@Nz|RGTaWbRsYjMaEj]vWNf>@VTaWNY[W(HJ@*EGr†`IKym BO@SZaYGF Rpr�Kb]®W„HyWbFI`IWJUO`I@;YjR\WbRG@eY8u^@eYGYG@SZ‡RGFgWb`I`Ir‘KJZa`wr

RGTa@8EGFIcOcO`IKJZXY\{‰m	TaFIfnTˆfSKJMO`gB•UX@3W†Yjc1@*fSFIWJ`xfSWNYj@_m	F R\T¹EG@eYjc1@*f>R[RGK‘YjRGFgfn¸|FwZaŽa~	‚‰T|MaYSzaRGTO@

ZO@*@*B‘]^KJE‰P(KJE\@sE\FwŽNKJE\KJMaYoWbZXB‘f>`I@*WJE‰cOEGK|KJ]xKb]:ZOKJZDi€YjRGFgfn¸‡FIZOŽQFwZ�ŽJ@*ZO@SEnWb`qf>FIEnf>MOPŠYjR\WbZXf>@*Y

FgY_@*H‡FgBD@*ZNRe~�‚‰TOFgY_cXWbc1@SEQŽJFIHJ@*Y3YjMXfnT WbZ�WJZaWb`IrDYjFgYS~¹•€Z W¹]^KJ`I`IKym	FwZOŽ�caWbc1@SEez®WbcOcO`IFgfSWyi

RGFIKJZ FgY8PŠWNBD@(RGK�YGc1@*f>FwŒXf†WbRGKNP3i€YGMOEj]vWNf>@ŠWbZXB Yj`gWbU f>KNP_UOFIZaWbRGFIKJZaY*z:WJZaB‹RGTO@•EGKN`w`IKyHJ@*E

RGK•RGTa@(YjRGFgfn¸|FwZaŽ‘E\@SŽJFIP(@QWNY•@*ZO@SE\ŽJr¹FgYƒFwZXf>E\@*WJYG@*B�u^m	TOFgfnTAf*WbZ‹UX@3RGE\@*WbRG@*B�@*Y\Yj@*Z‡RGFgWb`I`wr

WbZXWb`IrNR\FIf*Wb`I`wrO{“FIY[ŽJFIHJ@SZx~

‚‰TO@(YpR\E\WbRG@SŽNr•mo@_MXYj@QcOMDRnYƒW‘HJ@*EGr�ŽJ@*ZO@SEnWb`}WbZaBˆ@>­OWJf>RƒY\fSWyRGRG@*EGFIZOŽŠ]^KNEGPŠWb`IFgYjP RGK

moKJE\¸1zJcOEGKyH|FgBDFIZOŽ_W;R\@SP(cO`gWyRG@sFwZ‡R\K8m	TOFgfnT(RGK_FIZaYG@SEGRLRGTa@•cOE\KJc1@SEGRGFI@*Y®KJ]¿KJMOE“R\WJEGŽN@>R“WbZXB

Y\fSWyRGRG@*EG@*E*~x‚‰Ta@SZQHJ@SE\rVŽJ@*ZO@SEnWb`‡E\@*YGMO` RnY:@SP(@SE\ŽJ@NzbYjMafnTQWJY:R\TO@‰ZOKJZDi€YjRGFgfn¸‡FIZOŽ•RGTO@*KJE\@SPÍWyR

�

@*EGKŠ@*ZO@SE\ŽJrN~o‚‰Ta@8MaYGMaWb`5cOEGKDfS@*BDMOE\@VKb]LBD@SŒaZOFIZOŽ‘P(KDBD@*`xc1KbRG@*Z‡RGFgWb`gY•WbZXB¹f>KJZXYjFgBD@SE\FIZOŽ

YOŸ



KJZa@ˆcOTOKNZOKJZ�cOE\KDf>@eYGYG@*YŠ@SR\fJ~ÍFIY•ZOKJR•ZO@ef>@*Y\Y\WbE\rJ~

#

`I`ƒYGMafnT�P(KDBD@S`ƒc1KbRG@*Z‡RGFgWb`gY‘WbZXB

�•WJP(Fw`wRGKNZOFIWJZaYVm	FIZaB MOc�WNYVcaWJE\WJPQ@SRG@*E\Y;FIZ RGTa@ +‰i±P(WbRGE\F ­‹]^KJE\PŠWb`IFIYGP•~�‚‰TO@•BD@>RnWbFI`IY

Kb]•WˆcaWbEGRGFgf>MO`gWbE3cXKJRG@*ZNR\FIWJ`oWJEG@‘Kb][f>KNMOE\YG@†FIP(cXKNEjRnWbZ‡R_]^KNE3»‡MaWbZ‡R\F RnWyRGFIHJ@‘EG@eYjMO`wR\Y*z}UOMDR

RGTa@•EnWbZOŽN@‘KJ]•cXK‡YGYGFIUO`w@•EG@eYjMa` RnYQf*WbZ U1@�P_MafnT PQKNEG@•@*WNYjFI`wr @S­DWJP(FwZO@eB U|r FIZaYj@*EjR\FwZaŽ

HyWbE\FwKNMaYQcaWbEnWbP(@SRG@SEnY(FIZNR\KARGTO@ +	i—PŠWyR\EGFw­ ]^KNEGPŠWb`IFgYjP•~

#

`I`	R\TO@ˆc1KNY\YjFIUO`I@•fnTaKJFgf>@*Y(KJ]

+‰i±PŠWyRGE\Fw­•cXWbEnWbP(@>R\@SEnY[ŽJFIHJ@_RGTO@ŠfSKJE\EG@efhR[R\TOEG@eYjTaKJ`gBˆ`gW„m[YS~

k

@SEGR\WJFwZ�RGE\@SZaBaYsWJEG@3UOMOFI` R

FIZNR\KQRGTO@ +‰i±PŠWyRGE\Fw­†]^KJE\PŠWb`IFIYGPÁm	TOFgfnT•WJEG@ƒ@*Y\YG@SZ‡RGFgWb`I`wrŠFIZaBD@*cX@*ZaBD@*ZNR[KJ]xR\TO@8BD@>RnWbFI`IY‰KJ]

RGTa@VcXKJRG@SZ‡R\FIWJ`IY*~

>

@>]^KJE\@•f>KJP(P(@SZXf>FIZOŽ�m	FwRGT RGTO@2+ P(WbRGE\F ­ R\EG@eWyR\PQ@*Z‡R*zLmo@•UaEGFI@10ar fSKJZaYGFgBD@SE3RGTO@

cOE\KJUO`I@SP�c1@SEGRGMaEGUaWbRGFIHJ@*`wr FIZ KNE\BD@*E_R\K‹U1@>RGRG@*EŠ@S`IMaf>FgBOWyR\@�RGTO@•E\KJ`I@‘cO`gW„rJ@eB U|r »‡MaWbZDi

RGMaP E\@10a@efhRGFIKJZx~L?‹@V@*P(cOTaWJYGF

�

@;RGTXWyR[ZOKNZO@VKb]:RGTO@Vc1@SEGRGMaEGUaWbRGFIKJZ•Yj@efhR\FwKNZ�FgY[WNfhRGMXWb`I`wr

ZO@ef>@*Y\Y\WbE\r3]^KNE[KJMaECŒXZaWb`xfSKJZafS`wMXYjFIKJZaY*~

•€Z3W•cX@*EjR\MOEGUXWyRGFIHJ@“RGE\@*WbRGP(@SZ‡Rx]^KNE5KNMOE}Yj`gWbU8ŽN@SKNPQ@SRGE\rJzy»‡MaWbZ‡R\MOP EG@-0a@*f>RGFIKJZ_YGFwP(cO`Ir

E\@*YGMO` RnYoFwZ�RGTa@ƒ@*Z‡RGEnWbZafS@ƒfnTaWJZOZO@*`IY

J

moW„HN@[]^MOZXfhRGFIKJZ užWyR‰RGTOE\@*YGTOKN`IBa{CTaW„H|FIZOŽQF RnY	WbP(cO`IF i

RGMXBD@;FwZ‘RGTO@;FIZNR\@SEnWJf>RGFIKJZ†E\@SŽNFwKNZ†ŽJK3RGK

�

@*EGK(WJY ���

9
6

�‰m	TO@SZ�ZOKJE\PŠWb`IF

�

@*B(R\K3TXW„HJ@sW

ŒO­D@*B•FIZaf>KNPQFIZOŽ 0aMD­l~[u �
�

FIYoR\TO@VPŠWbŽNZOF R\MaBD@

�

�

�
�

�

Kb]xR\TO@VFIZaf>FgBD@SZ‡R	m‰W„HJ@SHN@*f>RGKJECKb]:RGTO@

FIZaf>KNPQFIZOŽ•WyR\KJP†{h~Š‚‰TO@(FIZO@S`gWJYjRGFgf3RGEnWbZaYGF R\FwKNZ‹caEGKNUaWbUOFI`IF R\Fw@eYƒWJEG@QcOE\KJc1KJEGRGFIKJZaWJ`:RGK�RGTO@

c1KbRG@*Z‡RGFgWb`}mC@*FwŽNT‡RG@*B‹KyHJ@*EG`gWbc¹KJ]“R\TO@ŠfnTaWbZOZa@S`®m‰W„HJ@>]^MaZafhR\FwKNZaYsWJZaB�RGTOFgY;FwP(P(@*BOFIWbRG@S`Ir

`I@*WJBaY“R\KQRGTO@8fSKJZafS`wMaYGFIKJZ†R\TaWyR‰R\TO@VFwZa@S`gWJYjRGFgfscaEGKNUaWbUOFI`IF RprŠFwR\YG@S`w]5HyWbZaFIYGTO@*Y	WNY �
�

9
6

�e~

#

Y;P(@*ZNR\FwKNZO@*B¿zlRGTOFgYVf>KNZaf>`IMaYGFwKNZ‹FgYVYGTOKym	ZˆR\K�E\FIŽJKJE\KJMXYj`Ir•E\@SPŠWJFwZ‹RGE\MO@(MaYGFwZOŽ•RGTa@ +

PŠWyR\EGFw­l~5?A@[YjTaKym�FIZ(RGTOFgY®caWJcX@*E®RGTaWbRLFwZ†YGcOFwRG@	KJ]XR\TO@[FIZOTO@SE\@SZ‡R\`wr8PŠWJZ‡r‡i±UXKDBDr3ZaWyR\MOE\@

Kb]oRGTa@ŠcOEGKNUO`I@SP•zxFIZARGTO@†Ma` R\E\Wbi±fSKJ`gBˆ`IFwP(FwR_mC@†f*WbZ f>KNEGE\@*f>RG`IrˆKJUDRnWbFIZ�R\TO@†`IKJZOŽJi—EnWbZaŽJ@

]^KJE\PÁKb]5RGTO@;@*ZNR\E\WJZaf>@;fnTaWJZOZO@S`

J

YCm‰W„HJ@S]^MOZaf>RGFIKJZ†U|r‘YGKJ`IH|FwZOŽ_]^KJEoRGTa@VKJZO@Si±BDFIP(@SZaYGFIKJZaWJ`

P(KbR\FwKNZˆFwZ�RGTO@3`wKNZOŽbi±EnWbZOŽN@8YjMOEG]vWJfS@>i€WyR\KJP WyRjR\E\WNfhR\FwKNZ u^F—~ @N~sR\TO@(BDFIWJŽJKNZaWb`5@S`I@SP(@SZ‡RsKJ]

RGTa@ˆPŠWbZ|r‡i±fnTaWJZOZO@*`	cXKJRG@SZ‡R\FIWJ`•PŠWyR\EGFw­a{h~ ‚‰TOFgY‘Wb`I`IKym[Y†»‡MaWbZ‡RGFwR\WbRGFIHJ@¹cOE\@*BOFIf>RGFIKJZaYŠKJ]

RGTa@•YjRGFgfn¸|FwZaŽ�cOE\KJUaWJUOFI`wFwRprJzLm	TaFIfnT mC@•BDKAFwZ RGTO@�]^KN`w`IKym	FwZaŽ�caWJcX@*E*~�‚‰Ta@SE\@JzLmo@‘]^MaEji

RGTa@SE;@>­DcO`IKJFwRsR\TO@QcX@*EjR\MOEGUXWyRGFIHJ@Qc1KJFIZNR;Kb]CH‡FI@SmÍRGKJŽN@>R\TO@SE;m	FwRGT‹WJZ‹WJZaWb`IrDYjFgY•KJ]“?��

>

RGK•cOE\@*BOFIf>R_W�� c1KNYjRji—RGTOE\@*YGTOKJ`gB

J

U1@STaW„H|FIKJE8WNYV»NMXWbZ‡RGMOP EG@-0a@*f>RGFIKJZ WbUaWbRG@eYSz¿m	Ta@SZARGTO@

FIZaf>KNPQFIZOŽ(@SZa@SE\ŽJrŠFgY	FwZXf>E\@*WJYG@*B¿~

+†'
	 � 4	= � 4o2x7�� 980�
�0�=;259;2:<>=80

‚‰TO@¹FIZaf>FgBD@*ZNR‘WbRGKNP FIYŠRGE\@*WyR\@*BÈWJY†WAc1KJFIZ‡R†caWbEGRGFgf>`I@¹WyR†c1KNYGF R\FwKNZ

–

�

œG”D™

~
‚5K ¸J@S@*c

RGTa@‘ZOKJR\WyR\FwKNZ�YGFwP(cO`I@‘mo@‘`I@*W„HN@ŠKJMDRQRGTO@

�

i€f>K|KNE\BDFIZaWbRG@†WbZXB f>KNZDŒaZO@•KJMOEQBDFIY\f>MXYGYGFwKNZ

RGK†RpmCK‘YGcaWbRGFgWb`5BOFwP(@SZXYjFIKJZaY*~[‚‰T|MaYƒW†f>E\KNY\Ypi€YG@*fhR\FwKNZ•m	FI`I`5TaW„HN@8BDFIPQ@*ZaYGFwKNZaY[KJ]L`w@*ZOŽbR\T

@>Rnfb~ •±R�m	FI`w`ƒU1@A»‡MOFwRG@‹KJU|H|FwKNMaY†TOKym WJZaB�m	TO@*EG@

�

PŠW„r U1@AFwZaYG@SEGRG@eB�FIZ
Wb`I`•R\TaWyR

]^KJ`I`IKym[YS~ =x@>R

�

EG@*cOEG@eYj@*Z‡R•Wb`I`[R\TO@�U1KJMOZXB¾BD@SŽNEG@*@*YŠKJ]V]^EG@*@*BDKNP KJ];RGTO@AYGf*WyRjR\@SE\FwZaŽ

R\WJEGŽN@>Rez5m	TOFgfnT mo@ŠR\WJ¸J@(RGK�UX@�W¹Yj`gWbU KJ]	fSEGrDYjR\WJ`w`IFwZa@ŠKJE3WJP(KJE\cOTOKJMXY;P(WbRG@*EGFgWb`—~ =¿@>R

�

�e–3�l™

z	�

š ÇNœ

�

œ*ÆSÆ*Æ

zxU1@(RGTa@ŠP(WJZ|r‡U1KDBDrˆRnWbE\ŽJ@SRƒm‰W„HJ@3]^MOZaf>RGFIKJZaYVFIZARGTO@†WJUaYG@SZafS@QKJ]

FIZNR\@SEnWJf>RGFIKJZaYsm	F R\T�R\TO@(FwZXf>FgBD@SZ‡RVcaWbEGRGFgf>`I@Jz5WbZaB�TaW„H|FwZOŽ�@SZa@SE\ŽJr�


R\WJEGŽN@>R

�

~(‚‰TO@*YG@(WbE\@

ZOKNEGPŠWb`IF

�

@*B�WJY4)

Wb`I`‹M

�

�

�

�

�e–3�l™

�

�

š Ç

~ ��FIY[RGTO@_BOFIYjR\WJZaf>@8KJ]5R\TO@3Y\fSWbRjR\@SE\@SE8uvWbRGKNPŠ{

]^E\KJP RGTO@•]vWJfS@‘KJ]	RGTO@•Yj`gWbU�m	TOFIfnT�FIYQWbcOcaEGK„­DFIP(WbRG@*`wr u^U1@*f*WbMaYG@†R\TO@•m‰Wb`I`oFIY3EGKNMOŽJT1{

Wb`IKJZaŽsR\TO@	`IFwZO@��

š

@

~:‚‰TO@	FIZ‡RG@*EGZaWJ`af>KNZaYjRGFwRGMO@*ZNRnY®Kb]1RGTa@•Yj`gWbU(`IFw@‰R\K;RGTO@•`w@S] R“Kb] �

š

@

WbZXBˆR\TO@ŠYGf*WyRjR\@SE\@SE;FgY;FwZafSFIBO@SZ‡R;]^EGKNP RGTO@ŠE\FIŽJT‡Rƒm	FwRGT ¸|FIZO@>R\FIfQ@SZa@SE\ŽJr �

š
�

�

�

�

�

D ���

~

YNÉ



’:FwŽNMOE\@ Ya~wŸ �8‚‰TO@‘YjR\WbRGFIKJZaWJEGrˆYjR\WbRG@ŠKJZa@ŠUXKDBDr‹moW„HN@>]^MOZaf>RGFIKJZAKb]‰RGTa@ŠFwZafSFIBO@SZ‡R3WyR\KJP

P(KyH|FwZOŽsFwZ3RGTa@

”

i±FwZXBD@Sc1@SZaBO@SZ‡R:P(@eWbZQcXKJRG@SZ‡R\FIWJ`N]^@*` R®U|rVFwR*~®‚‰TO@‰WbP(cO`IF R\MaBD@‰FwZXYjFgBD@oRGTO@

FIZNR\@SEnWJf>RGFIKJZŠE\@SŽJFIKJZŠFgYoYjMOcaEG@eYGYG@*B(U|r ���

9 6

�e~®‚‰TOFgY“FgY“R\WbZ‡RnWbP(KJMOZ‡RLR\K8R\TO@sE\@10X@*fhR\FwKNZ

Kb]5RGTO@8WbRGKNP�~

’:FwŽNMOE\@ YO~ÊÉF�

#

Y\fnTO@*P(WbRGFgf¹H|Fw@*m KJ]8W ’O@*YGT|UaWJfnT E\@*YGKJZaWJZaf>@•m	TO@*EG@*FwZ R\TO@ˆFIZaf>FgBD@*ZNR

WyR\KJP ]^KJE\PŠY3W�`wKNZOŽ�`IFIHJ@*B »‡MaWJYGF i±U1KJMOZaB�YpRnWyRG@•m	F R\T�R\TO@•R\WbE\ŽJ@SR*~ ‚‰TO@�P(WJZ|rAU1KDBDr

m‰W„HJ@>]^MaZafhR\FwKNZ8FwZ3RGTaFIYLYGFwRGMaWbRGFIKJZ•uvZOKbRLYGTOKym	ZX{5TaWNY:Ws`gWbE\ŽJ@‰WbP(cO`IF R\MaBD@‰FwZ3RGTa@ � FIZNR\@SE\FwKNE

J

E\@SŽJFIKJZ•ZO@*WJE‰RGTO@8YG`gWbU¿~

energy
target absorbs 

bound state

Before: After:

YJË



‚‰TO@ƒRGKJR\WJ`¿@SZO@*EGŽNr 
 Kb]xR\TO@8YGr|YjRG@*P FgY




š

�

½




R\WJEGŽN@>R

�

u�YO~IŸe{

m	TO@*EG@ �

š �

FIY}R\TO@[FIZaBD@S­3Kb]1RGTa@ � @*ZNR\E\WJZaf>@	fnTaWJZOZO@*`

J

F—~ @N~:RGTO@	FIZOFwRGFgWb`OFIZ‡RG@SE\ZaWJ`OYpRnWyRG@	KJ]

RGTa@oYG`IWJU8U1@>]^KJE\@CRGTO@‰f>KN`w`IFIYGFIKJZ8FgY

�

�

–3�l™

~XI[KbR\FIfS@“R\TaWyR}mo@oY\W„r;ZOKbR\TOFwZaŽsWbU1KJMOR5R\TO@CHyWJ`wMO@

Kb] 


R\WbE\ŽJ@SR

�

F RnYj@*` ]p~ƒ•€ZˆcaWJEjR\FIfSMO`gWbE[R\TO@3YG`gWbUˆZO@*@*B¹ZaKbRsU1@(f>KJ`gBl~ �

�

FgY[R\TO@_PŠWbŽNZOFwRGMaBD@

Kb]lR\TO@•m‰W„HJ@	HN@*f>RGKJE

�

�

�

KJ]lRGTO@scaWbEGRGFgf>`I@•m	TO@*Z†FwRC`I@*W„HJ@eY}RGTa@•RnWbE\ŽJ@>RCFwZŠR\TO@sYjR\WbRG@

�

� – �q™

Wy] R\@SE	R\TO@8f>KN`w`IFgYjFIKJZ¿~ (sMOE	FwZ‡R\@SE\@*YjR	]^K|fSMaY\Yj@eY	KJZ � �

A

@

~ � � FgY‰RGTO@_P(WJŽJZOFwRGMXBD@VKb]:RGTO@

m‰W„HJ@SHN@*f>RGKJE;KJ]	RGTO@•FwZafSKJP(FIZOŽˆcaWJEjR\FIfS`w@N~ˆ’OKJE_RGTO@•KJc1@SZ�fnTXWbZOZO@*`IY �

š�ÇJœ*ÆSÆSÆ

%Íu RGTaFIY

BD@SŒaZO@*Y‰Z1{C]^KJE	m	TOFgfnT�


�




RnWbE\ŽJ@>R

�

�

�
³

�

� �

–




µ




R\WJEGŽN@>R

�

™

�

�

–

����%

™��

u�YO~ÊÉJ{

m	TO@*EG@eWJYC]^KJE‰R\TO@8f>`IKNYG@*B�fnTaWbZaZO@S`gYVu �

�

%x{hz 
�� 


R\WbE\ŽJ@SR

�

WJZaB

�

�

³

�

�

� �

–




RnWbE\ŽJ@>R

�

µ




™

�

�

³

�	�

�
–

�

�

%

™o¯

u�YO~ ËN{

�

�

�

@

~L?A@Vm	Fw`I`xMXYj@

–

�

�
�Oœ

�

��

™

WNY‰RGTa@ �

œj”

f>KNPQc1KJZa@SZ‡R\Y‰KJ]

�

�

�

~ =¿@SR
�

FIZ‡R

–

�

œj”qœ��l™Lš

–

���2D

�

�

™

�

FIZNR

–

�

œj”qœ��l™

z®m	TO@*EG@

�

FIZ‡R

–

�

œj”qœ��l™

BD@eYGfSEGFIU1@*Y_»‡MOFwRG@•ŽJ@*ZO@SEnWb`I`wr�RGTO@•FwZ‡R\@SEnWJfhi

RGFIKJZ(c1KbR\@SZ‡RGFgWb`XUX@SRpmC@*@SZQRGTO@•FwZafSFIBO@SZ‡RCWyR\KJP WbZaB(Wb`I`DR\TO@[FIZNR\@SE\ZaWb`XBD@SŽNEG@*@*Y}Kb]q]^E\@S@eBDKJP

Kb]aRGTO@	YG`IWJU¿~5’aKJE}YjFIP(cO`wFgf>FwRpr8mo@oWNYGYGMOP(@L]^KNE:RGTO@oP(KJP(@SZ‡R}RGTaWbR5R\TO@SE\@oFIY:ZOKƒFwZ‡R\@SEnWJfhR\FwKNZ

U1@>Rpmo@S@SZ•YG`IWJU�WJZaB•WyRGKNPÁ]^KJE �

�

7

~

+†'	� � 7:4��S<�� <>0�9V7:<S4 �����
4‰7x2 
•7

!

9;2:<>=80

#

Y;YjR\WbRG@*B�WbU1KyHJ@Jzqmo@_@S­DfS@SEnf>FgYj@_RGTO@Qc1@SEGRGMOE\UaWyR\FwHN@8R\EG@eWyRGP(@*ZNRƒ]^KJEƒFIZaYjFIŽJT‡R;KJZO`Ir��lKJMOE

ŒaZaWJ`¿f>KNZaf>`IMaYGFwKNZaY	WbE\@sUXWJYG@*B•KJZ�ZOKJZOc1@SEGRGMaEGUaWbRGFIHJ@VWbE\ŽJMaPQ@*Z‡R\Y*~

?‹@_RGE\@*WbR	RGTO@8FIZ‡RG@*E\WNfhRGFIKJZ��

FwZ‡R

–

�

œj”qœ,�q™

U1@>Rpmo@S@*ZˆYj`gWbUˆWJZaB¹WyR\KJP U‡r•YG@ScaWJE\WbRGFIZOŽ

KJMORƒW�� P(@*WJZ

J

cXKJRG@SZ‡R\FIWJ`x]^@*` R;U|r•R\TO@(WyRGKNP RGTaWbRƒFgY•FIZaBD@*cX@*ZaBD@*ZNR;Kb]

”

WJZaB

�

�¿fSWJ`w`:F R

�

À

´
Ã

–

�

™

~¹‚‰TO@†E\@SPŠWJFwZaBO@SE��

À

·
Ã

–

�

œj”qœ,�q™
³

�

FIZ‡R

–

�

œj”qœ��l™oµ

�

À

´
Ã

–

�

™

FgYVR\EG@eWyR\@*B WJY8W

c1@SEGRGMOE\UaWyR\FwKNZ¿~

I[Kym R\TO@AFwZafSFIBO@SZ‡R�U1@*WJP FIY�Y\fSWyRGRG@*EG@eB�U|r RGTO@A@SZ‡RGFIE\@�`I@SZOŽJRGT užYGW„rÈ]^E\KJP

”Íš

µ��

RGK

�.š

�

�

{(Kb]Vm‰Wb`I`[m	TOFgfnT�F R•Fw`I`wMaPQFIZaWbRG@*Y*~ •±]_Wb`I`•P(@*WNYjMaEG@*PQ@*Z‡R\YŠWbE\@¹PŠWJBD@

f>`IKNYG@;RGK‘RGTO@3moWJ`w`5YjKŠR\TaWyRƒF RnY•`I@SZaŽbRGT

�

�

FgY	RGTa@_`gWbE\ŽJ@*YjR•Y\fSWb`I@8FIZ•RGTO@3cOE\KJUO`I@SP•zXRGTO@*Z

FwR_FIY3WbcOcaEGKNcOEGFgWyR\@QRGK�YGcX@eWb¸‹Kb][W¹f>E\KNY\Ypi€YG@*fhR\FwKNZ‹c1@SE_MOZOFwR3`I@SZOŽJRGT Kb]	m‰Wb`I`žz}W¹BDFIP(@SZDi

YGFwKNZO`w@eYGYocOE\KJUXWbUOFI`wFwRprJ~Z�¹KNEG@;YGcX@ef>FwŒXfSWJ`w`IrJzDmo@;m	Fw`I`¿WJY\YjMaPQ@ƒR\TaWyR‰RGTa@VP(WbRGE\F ­†@*`w@*P(@SZ‡R\Y

�

À

·
Ã

�����

–

�

œj”O™
³

)

WJ`w` M��

�

���

�

–3�l™

�

À

·
Ã

–

�

œj”qœ,�q™

�

���
–3�l™

KJ]®RGTO@3cX@*EjR\MOEGUXWyRGFIKJZ��

À

·
Ã

–

�

œG”1œ,�q™

FIZ RGTO@

�

�*–3�l™

UaWNYjFgY_WJEG@‘ŽJFIHJ@SZ�U‡rAR\TO@•YGFwP(cO`I@†]^KNEGP��

À

·
Ã

�����

–

�

œj”O™(š

�

À

·
Ã

�����

–

�

™j›}–v”D™

]^KJE

”����wµ��[œ �"!

WbZXB¹ÎŠ@S`gYj@*m	TO@SE\@J~

›}–^”O™

FIYsW(E\WJZaBDKJP c1@SEnYjFgYpR\@SZ‡R_uvBOK‡@eY[ZOKJRƒBDFI@VR\K‘Î†WJY

Y'�



�

�

�

A��

{‰]^MOZaf>RGFIKJZ�RGTaWbRsP(KDBD@S`gY[R\TO@_EnWbZXBDKJP EGKNMOŽJTaZO@*Y\Y[KJ]®RGTO@QYj`gWbU�WJZaB¹FgYsfnTXWbEGi

WJf>RG@*EGF

�

@eB•U|r•F RnY•YGKbi€fSWb`I`I@*B•Yjc1@*f>RGEnWb`xBO@SZaYGF Rpr•]^MOZaf>RGFIKJZ��‰z1WŠYjP(K|KbR\T¹cXK‡YjFwRGFIHJ@Si—HyWJ`wMO@eB

ZOKNZDi—EnWbZXBDKJP ]^MOZXfhRGFIKJZxzaYjMXfnT‘R\TaWyR

�

�

�

�

�

�

�

�

²

�

�

” �

��� 


›}–v”O™

�

�

�

�

�

�

�

³

�

�

�

–

�

™ 	

� u�YO~ �‡{

WJY

� A
�

~

I[KymVzDWbcacO`wr|FIZOŽQ@SFwRGTO@*ECR\FwP(@Si—FIZaBD@*cX@*ZaBD@SZ‡R	c1@SEGRGMOE\UaWyR\FwKNZ‹uv@*»‡MOFIH„WJ`w@*Z‡RG`Ir(RGTO@

>

KJE\Z

WbcacOEGK„­DFIPŠWyRGFIKJZ ]^KJE(RGTaFIYŠŽN@SKNPQ@SRGE\rO{8KNE(RGFIPQ@Si±BO@Sc1@SZaBD@*Z‡R†cX@*EjR\MOEGUXWyRGFIKJZ RGTa@SKJE\r H|FgW

RGTa@

Ì

KJ`gBD@SZ +	Ma`w@NzJŽJFIHJ@eY:RGTaWbRLRGTa@[f>E\KNY\Ypi€Yj@efhR\FwKNZ_c1@SELMOZaF R“`I@SZaŽbRGTŠKJ]1m‰Wb`I`D]^KNE®FwZO@*`IWNYpR\FIf

Y\fSWyRGRG@*EGFIZOŽ3RGK†W3ŒaZaWJ`¿fnTaWbZOZa@S` �ƒFIY

�

FIZ

�
�

�

–��‡™“š

���

�
�

>
?

$

�

²��

�

�

•��
–

�

•
�

�

�
�N™

�

À

·
Ã

�

�

–

�

•
™

�
–

�

•
�

� �

�‡™

A
B

�

�

–

�

��

µ

� �



™

u�YO~Ê•J{

m	TO@*EG@

�
–

�

�

�

�‡™

FgYoRGTO@8YGKJ`IMDR\FwKNZ•KJ]5R\TO@VKa~ Bl~ @J~

�

�

�

�

�

�

µ

�

À

´
Ã

–

�

™x½

�

�

�

�

�
–

�

�

�

�
™Lš

@

u�YO~ YN{

m	TOFgfnTŠFIY“EG@*ŽJMO`gWbE“KJE“ŽNK|@*Y}R\K

�

@*EGK8WNY��

A�µ��

FwZXYjFgBD@[R\TO@sYG`gWbU†WbZXB(FIY“ZOKJE\PŠWb`IF

�

@*BŠWJY

�
–

�

�

�

�|™
9������

–

�

�

�

½��b™

WNY��

A
�

u�YO~"!b{

#

fSfS@ScDR\FwZaŽ�]^KNE(RGTO@•P(KJP(@SZ‡R(RGTXWyR†WJY � �

A

@

RGTO@¹WbP(cO`IFwRGMaBD@¹KJ]

�
–

�

�

� �

�|™

FwZ RGTO@

FIZNR\@SE\ZaWb`}E\@SŽNFwKNZ � �

7

ŽNK|@*Y•RGK

�

@*EGK•WJY � �

9
6

�ezlR\TO@SZ‹RGTa@(Y\»‡MaWbE\@_KJ]“R\TO@(KyHJ@SE\`gWbc

FIZNR\@SŽNE\WJ`®FwZ º“»1~ou�� �|{;U1@STaW„HN@*YVWNY �

�

�

z:U1@*fSWJMaYG@ŠU‡rAKJMaEVcOEGKNcXK‡YjFwRGFIKJZAR\TO@‘WbP(cO`IFwRGMaBD@

Kb]

�
–

�

•

�

�
�

�
™

9

�
�

�

9

�
�

~•‚5KJŽN@>R\TO@SEVm	FwRGT R\TO@

Ç

D

�
�

caEG@S]vWJfhR\KJEVmo@†ŽJ@SR3WbZ KyHN@SEnWb`I`

U1@STaW„H|FIKJE‰Kb] �
�

]^KJE‰R\TO@VFIZO@S`gWJYjRGFgfƒcOEGKNUaWbUaFw`IF Rpr•WJY	f>`gWbFIP(@*Bl~

‚5KˆYjTOKym RGTXWyR_FIZaBD@*@*B WJY �
�

A

@

R\TO@‘WbP(cO`IFwRGMaBD@‘Kb]

�
–

�

�

�
�

�
™

FIZ RGTa@†FwZ‡R\@SE\ZaWb`LE\@>i

ŽJFIKJZ�� �

7

ŽNK‡@eY3RGK

�

@*EGK WJY �
�

9
6

�SzomC@�R\@SP(cXKNE\WJEGFI`Ir BDFIYGE\@SŽNWJE\B RGTO@¹E\@*»‡MOFIEG@eB

ZOKNEGPŠWb`IF

�

WyR\FwKNZ‹KJ]

�
–

�

�

�

�|™

KJ]	º“»1~ou%YO~"!b{VWJZaBAŒO­ F RnY_FIZOFwRGFgWb`CfSKJZaBOF R\FwKNZaY‘užYj`IKJc1@‘WbZXB

HyWb`IMO@e{LWyR“YGKJP(@[c1KJFIZNRCFwZaYGFgBD@	RGTa@[FwZ‡R\@SEnWJfhR\FwKNZ(EG@*ŽJFIKJZ � �

7

YjMXfnT(RGTaWbRLRGTO@•EG@*ŽJMO`gWbE\F Rpr

f>KNZaBDFwRGFIKJZŠFgYL@*ZaYjMaEG@eBl~5?A@[R\TO@SZ‘FwZ‡RG@*ŽJEnWyR\@	KJMDRCRGK �

š 7

~ =x@>RoMaY“BD@*ZOKbR\@	RGTaFIYCMOZOZOKNEji

PŠWb`IF

�

@*B�YjKN`wMORGFIKJZ•m	F R\T¹W(cOEGFIP(@JzaWNY

�

•

–

�

�

�

�‡™

~“‚‰TO@Vc1KJFIZ‡R•FgYo]^KJE �

�

HyWbE\r‡FIZOŽQZO@*WJE[ÎOz

U1KbRGT �1u^RGTO@;HyWb`IMO@„{“WJZaB"!‡u R\TO@VYj`IKJc1@e{®RGTaWbR‰RGTO@;YjKN`wMORGFIKJZ‘@*P(@SE\ŽJ@*Y“m	F R\T�WbR �

š 7

zDWbE\@

FIZaBD@Sc1@SZXBD@SZ‡RsKJ] �

�

WbZaB¹FIZ¹]vWNfhR[R\TO@_FIZ‡RG@SE\FIKJEsYGKJ`IMDR\FwKNZ•RGT|MaY[KNUDR\WJFwZa@*B¹FgY[FwR\YG@S`w]LFwZXBD@>i

c1@SZaBD@*Z‡RCKb] �

�

~}‚‰TOFgY“FgYLU1@*f*WbMaYG@‰RGTO@s`wKDf*Wb`am‰W„HJ@‰HN@*fhR\KJE �

–

�

™Cš$#

� �

–

�

µ

�

–

�

™j™

D

�

�

@*Y\YG@SZ‡RGFgWb`I`wr‹YpRnW„r|YVRGTO@‘Y\WbP(@(]^MOZXfhRGFIKJZ KJ] � ]^KJE_WJ`w` �_ZO@eWbE_Îa~•‚‰TO@*EG@S]^KJE\@(]^KJE �

�

7

�
–

�

�

�

�
™

fSKJZ‡RGFIZ|MO@*Y‰KNZNR\K

�&%

�
�

�

�

�X–

�

µ 7D™�!D½

!

�

�

�'�(�
�

�

�a–

�

µ 7D™�!

�

�

7

u�YO~ <N{

‚‰TOFgY8FgY_W•cOTXWJYG@>i€YjTOFw] RG@eB YjFIZO@†m‰W„HJ@(KJ]	WJP(cO`wFwRGMXBD@

9
Ç

D

�

�

~¹?A@†P3MaYpR3@SZD]^KNE\fS@ŠRGTO@

ZOKNEGPŠWb`IF

�

WyR\FwKNZ Kb]Vº“»1~ƒu%YO~"!b{‘WbZaB ŽN@>R

�
–

�

�

�

�
™

9

�

�

�

•

–

�

�

�

�
™

~

#

Y�W EG@eYjMa` Rez	RGTO@

YN•



FIZNR\@SE\FwKNE5YGKJ`IMDRGFIKJZ_ŽJ@>RnY¿P3MO` R\Fwca`wFI@*B_U‡r��

�

WJZaBVmo@LR\TO@SE\@SU|r;TaW„HJ@“KJMOE5EG@eYjMO`wR*~

� –

�

�

�

�|™

FIY

RGTa@‰YGKJ`IMDR\FwKNZ_Kb]qW•KNZO@>i€BDFIP(@SZaYGFwKNZaWb`D°DfnTOE\KDBDFIZOŽJ@*E5@e»NMXWyRGFIKJZ_]^KJE:RGTa@	FwZafSKJP(FIZOŽscXWbEGRGFgf>`I@

FIZ;RGTO@LKNZO@>i€BDFIP(@SZaYGFwKNZaWb`J`wKNZOŽbi±E\WJZOŽJ@:c1KbRG@*Z‡RGFgWb`NfSEG@eWyR\@*BƒU|r•R\TO@“YG`IWJU¿~x‚‰TO@“YGMOcOcaEG@eYGYGFwKNZ

Kb]5F RnYoWJP(cO`wFwRGMXBD@;U‡r

6

�‰ZO@eWbECRGTO@VYG`IWJU†FgYoBOMO@ƒRGK3RGTO@ƒEG@-0a@*f>RGFIKJZ•F R	YjMO•1@*E\Yom	TO@*EG@sRGTO@

FIZNR\@SEnWJf>RGFIKJZVR\MOEGZXYxKNZ¿~5?�FwRGTaFwZ3RGTO@oc1@SEGRGMOE\UaWyR\FwHN@CYG@>RGi—MOc_RGTO@oZOKNZDi±YjRGFgfn¸|FwZaŽsf>KNZaf>`IMaYGFwKNZ

FgYoRGTO@*Z•WJ`wE\@*WNBDr(]^KJE\@SŽNKJZO@ ,wŸ .±~

‚‰TO@LcOE\KJUa`w@*P¾FIYxm	TO@>R\TO@SExmC@Lf*WbZ;EG@eWb`I`wrsWJfSfS@ScDRlR\TOFgY¿HJ@*E\BOFIf>RqKJ]|RGTO@®KNZO@>i€BDFIPQ@*ZaYGFwKNZaWb`

MOZOc1@SEGRGMaEGU1@*B•YGKJ`IMDRGFIKJZ¿zDm	Ta@SZ•FwZ•]vWNfhR[mo@;¸‡ZaKym¾RGTXWyR	RGTa@;RGMOE\ZOFIZOŽŠKJZ•Kb]5RGTO@_cX@*EjR\MOEji

UaWbRGFIKJZ•u^PŠWbZ|r8U1KDBDr_FIZ‡RG@SEnWJf>RGFIKJZaYn{5fSWbMXYj@eY®WsP3MO`wRGFwRGMaBD@	KJ]1E\@*YGKJZXWbZafS@*Y5RGK;U1@[f>E\@*WyR\@*Blz

FIZNR\@SE\ZaWb`xEG@eYjKNZaWbZafS@*Y‰U1@SFIZOŽ†@S­DWNfhR\`wr•RGTO@3YjFwRGMaWbRGFIKJZ¹FIZˆm	TOFgfnT•RGTO@_dLEGKNcXK‡YjFwRGFIKJZ¹WJUXKyHN@

FgY•¸|ZOKym	Z•R\K‘UaWNBD`wr•]vWbFI`—~s•±R;WbcOc1@*WJE\Y[RGTaWbR•RGTa@_c1@SEGRGMOE\UaWyR\FwKNZˆFgY[FIZ�ZOK‘YG@SZXYj@QW†YjPŠWJ`w`

cOT|rDYjFgfSWJ`®@>•q@*f>R*~¹‚‰TO@SE\@>]^KNEG@†W•ZaKJZOc1@>R\MOEGUXWyRGFIHJ@†WJcOcOE\KNWNfnT‹FgYVZO@*@*BD@eBl~2�[@SE\@Šmo@ŠMaYj@

+‰i±PŠWyRGE\Fw­ŠRGTO@*KJE\r†FwZ•FwR\Y	ŽN@SZO@*E\WJ`1]^KJE\PÁRGK†WNfSf>KNP(cO`wFgYGT†RGTa@;R\WJYG¸q~

+†'�� ��� � 9;2x7}<�� 9_0�
��	� � 9V2x7:<
�

(sZO@(c1KJFIZNRVR\TaWyRVR\TO@ŠcOE\@*fS@*BDFIZOŽ¹Yj@efhR\FwKNZ‹TaWNY;PŠWJBD@†fS`w@eWbE;FIYVRGTaWbR8F R8FgYƒRGTO@Š@*ZO@SE\ŽJFI@*Y

u^U1KbR\T�FIZOFwRGFgWb`	WbZaB ŒaZaWJ`g{_FwZ�RGTO@ �ai±BDFIE\@*fhR\FwKNZ¿z®c1@SE\cX@*ZaBDFgf>MO`gWbEQRGK�RGTO@¹YG`IWJU RGTXWyRŠWbE\@

P(KNYjR8EG@*`w@*HyWbZ‡R*~Š•€Z ]vWNfhR_WJY8EG@*ŽNWbEnBOYsRGTa@(ŒaZaWb`L]^KJE\P Kb]‰KJMaE8WbZaYGmC@*E\YƒR\TO@ŠP(KbR\FwKNZAKJ]

RGTa@

”

BD@*ŽJE\@S@8KJ]L]^EG@*@*BDKNP P(W„r¹WNY[mo@S`I`:TXW„HJ@8U1@S@*ZˆRGTa@3P(KbR\FwKNZˆKb]“WJZOKbR\TO@SEƒFIZNR\@SE\ZaWb`

BD@*ŽJE\@S@VKb]®]^E\@S@eBDKJP KJ]:R\TO@(Yj`gWbU¿~••€ZˆKbR\TO@SEsmCKNE\BOY*zaPŠWbRGTO@*P(WbRGFgfSWJ`w`Ir�YGc1@*Wb¸|FIZOŽazXRGTa@

”

BD@*ŽJE\@S@;Kb]:]^EG@*@*BDKNP!PŠW„r†U1@_YjMaUaYjMaPQ@eB�U‡r•FwZXf>KJE\c1KJEnWyRGFIZOŽQF R•WNY:tpMaYjRsWbZOKJRGTO@*E

�

~C’OKJE

@>­OWJPQca`w@NzbmC@‰PŠW„rVFIP(WJŽJFIZO@oRGTO@	FIZafSFIBD@*Z‡R®WbRGKNPÍUX@*FwZaŽ8f>KJZOŒaZO@*B3FIZ_R\TO@

”

i±BDFIE\@*fhR\FwKNZ_U|r

RGTa@8moWJ`w`gY	KJ]®W(m‰W„HJ@Si—ŽNMOFgBD@VWyR

”‘š µ��

WJZaB

�

RGTaWbR•FgY[`gWbE\ŽJ@V@SZaKJMOŽNT•YGK(RGTXWyR•FwRsf>KNMO`gB

ZOKJR_cXK‡YGYGFIUO`wr fnTaWJZOŽJ@(R\TO@‘cOT|rDYGFIf*YVKb][YjRGFgfn¸‡FIZOŽX~ˆ‚‰TO@SZ mo@‘»‡MOFwRG@‘E\FIŽJKJE\KJMXYj`Ir¹TaW„HJ@†W

U1KJMOZaB�FIZ‡RG@SE\ZaWJ`¿YpRnWyRG@;KJ]xRGTa@;]^KJE\P

�

�,-

,

–^”qœ��l™Lš

�

�
–3�l™

�'�(�

%

�

”

�

u�YO~ 2N{

� FgYVZOKymÍR\TO@ŠKJZa`wr�Y\fSWbRjR\@SE\FwZOŽ•BD@*ŽJE\@S@(Kb]o]^EG@*@*BDKNP•~(‚‰Ta@SE\@Šm	Fw`I`®UX@‘ZOK•ZO@*fS@*Y\YjFwRprˆFIZ

fSWJEGE\r|FwZaŽ‰WJ`wKNZOŽ‰RGTa@L@>­|RGEnW‰FIZaBD@>­ %ŠWbZaB;HyWJEGFgWbUO`I@

”

WJYlFIZVº“»1~‡u%YO~ 2N{>zeWJZaB;mC@“m	Fw`I`NYGFwP(cO`Ir

f>KNZ‡RGFIZ‡Ma@;RGK†m	E\F R\@

�

�
–3�l™

FwZXYpR\@*WJB¿~o‚‰T|MaY	m	FwRGTˆRGTOFgY[MOZXBD@SEnYpRnWbZaBOFwZOŽXzDRGTa@8cOE\KJUO`I@SP FIY

@*Y\YG@SZ‡RGFgWb`I`wrŠKNZO@>i€BDFIP(@SZaYGFwKNZaWb`qFIZ�RGTO@8Y\fSWbRjRG@*EGFIZOŽŠBD@*ŽJE\@S@ƒKb]:]^EG@*@*BDKNP�~

?‹@�cOE\KDf>@S@eB RGK BD@*EGFIHJ@ŠR\TO@�@>­DcOE\@*Y\YjFIKJZ ]^KNE3R\TO@���PŠWyR\EGFw­ FwZ�RG@*EGPŠYQKb]	R\TO@�YGKbi

fSWJ`w`I@*B�
�P(WbRGE\F ­lzxWJZaBABD@SE\FwHN@QRGTO@ŠYjRGE\MafhR\MOEG@(KJ]“RGTa@�
 PŠWyR\EGFw­l~Š’OKJEVYGFwP(cO`IFgf>FwRprˆmC@

f>KNZ‡RGFIZ‡Ma@	RGKQWJY\YjMOP(@	]^KNELR\TO@sP(KNPQ@*Z‡RLRGTaWbRCR\TO@SE\@[FgY“ZaK_FIZNR\@SEnWJf>RGFIKJZQ]^KJE �

�

7

~®‚‰TO@*Z

]^KJE��

�

7

zXRGTO@QYGf*WyRGRG@SE\FIZOŽŠmoW„HN@>]^MOZXfhRGFIKJZ•KJ]:R\TO@_FIZ‡RG@*E\WNfhRGFIZOŽ†YGrDYpR\@SP f>KJE\E\@*YGcXKNZaBDFIZOŽ

RGK•R\TO@†Y\fSWyRGRG@*EGFIZOŽ•caWbEGRGFgf>`I@Šf>KNPQFIZOŽ¹FIZ KJZAKJZO@Š@*ZNR\E\WJZaf>@ŠfnTaWJZOZO@*`žz:YGW„r��

š �

z:m	F R\T

@SZa@SE\ŽJr �

š �

�

�

�

�

D

–

� �

™

FIY

�

–

�

œ,�q™Cš

�

�

���5·

�

�

² ���
�
�

6

�
�

�
�

�

µ

�

���
�
�

6

�

�

�

�

�

�

�

�
– �q™

�

�

7

u%YO~IŸ*Î‡{

m	TO@*EG@(R\TO@•YGMOP P_MaYjR3FIZaf>`IMaBD@•Wb`I`CfnTaWJZOZO@S`gY*z5@*HJ@SZ R\TOKJMaŽJT RGTa@†KJc1@SZ�fnTXWbZOZO@*`IY_WbE\@

ŒaZOFwRG@VFIZ•Z|MOP_U1@SEe~L‚‰TO@;]vWJf>RGKNE\Y‰KJ] �

²¿·

	

�

�

FIZ•º“»1~xu�Ya~wŸeÎN{CP(@*WbZ�R\TaWyR	R\TO@ 0aMD­�FwZ•@*WNfnT

Y�Y



fnTaWJZOZO@S`|FgY:cOEGKNcXKNEjR\FwKNZaWb`‡KJZa`wr;R\KsR\TO@	YG»‡MaWJEG@CKb]OR\TO@	f>K|@>…†fSFw@*ZNRLWJZaB8TO@*Zaf>@‰@*ZaYjMaEG@CRGTO@

MOZOFwR\WJEGFwRpr‘KJ] �L~o?�F R\T¹RGTOFgY•fSKJZ|HJ@*Z‡RGFIKJZ¿z|R\TO@8KJc1@SZOi—KNcX@*Z�cXWbEGR[Kb]}RGTO@��qi±PŠWyRGE\Fw­

�

RGTa@

% ; % YjMaUOPŠWyRGE\Fw­ �

��� �

m	F R\T �

œ

�

•

š ÇNœ

�

œS¯S¯*¯hœ

%

�

FIYsMOZOFwR\WJEGrN~

6

�

� ³ �

�

� 	 <

6

�

�

PŠW„r

U1@8WbE\UOF R\E\WJEGFI`Ir(fnTaKNYG@SZ•YjFIZaf>@;FwR•fSWJZOZOKbR[Wb•1@efhR	RGTa@VKJc1@SZDi±KJc1@SZ�caWbEGR	Kb] �®~

�¹FgY“]^KJMOZaB†FwZ‘WJZaWb`IKJŽNr8R\K8RGTa@•KJZa@>i€BDFwP(@*ZaYjFIKJZXWb`af*WJYG@[U|r3FIZ‡RGE\K|BOMaf>FIZOŽ8R\TO@•PŠWbRGE\F ­

HJ@*E\YGFIKJZ¹Kb]“RGTO@QFwZ|HN@SEnYj@8`IKJŽ‡WbE\F R\TOP(FIf3BD@SE\FIH„WbRGFIHJ@QWyR �

š 7

f*Wb`I`w@eB�


–




™

R\TO@(?�FwŽNZO@SE


Ši±PŠWyR\EGFw­‘BD@>ŒXZO@*B�U|r

��

š




–




™

�! u%YO~IŸJŸ„{

m	TO@*EG@VR\TO@(f>KJP(c1KJZO@*Z‡R\YsKb] ��¹WbZaB
� !3WJEG@8RGTO@Q@>­DcaWJZaYjFIKJZˆfSK|@>…†f>FI@SZ‡R\YsKb] �

–

�

š 7Xœ,�q™

WbZXB����

À

� �'$ - � Ã

�

�

E\@*YGcX@efhR\FwHN@S`IrƒFIZ3RGTO@

�

� –3�l™

UaWNYjFgY*~:°|MOcacXK‡YjFIZOŽ��	�

À

� ��$ - � Ã

�

�

RGKƒUX@‰¸|ZOKym	Z¿z

mo@Cm	FI`w`5u^`IFw¸N@CFIZ(@S`I@*fhR\EGK‡YpRnWyR\FIf*Y\{xMaYG@“R\TO@ I[@*MOPŠWbZOZ

Ì

EG@*@SZ

J

Y5]^MOZaf>RGFIKJZ�

�

–

�

œ,� �

�

•

œ��

•

™

RGK f>KJZXYpR\EGMaf>R �

–

�

œ,�q™

@SHN@SE\r‡m	Ta@SE\@¹FwZ�R\TO@�FIZ‡RG@*EGFIKJE�� �

7

~ �

–

�

œ��l™

Y\WyR\FIYjŒa@*Y†RGTO@

]^MO`I`‰°OfnTOE��DBDFIZOŽN@SEV@*»‡MaWbRGFIKJZ m	FwRGT @*ZO@SE\ŽJr 
Š~¹?‹@‘ZO@S@eB����

–

�

œ��l™

�

š ÇJœ

�

œSÆ*ÆSÆhœ

RGTO@

ZOKNEGPŠWb`IF

�

@*B†@SFIŽJ@SZO]^MOZafhR\FwKNZaYCKb]¿R\TO@•]^Ma`w`x°DfnTaE��DBDFIZOŽJ@*E“@e»NMXWyRGFIKJZ•FwZ‘RGTO@ƒFIZNR\@SE\FwKNE � �

7

m	FwRGT•@SZO@*EGŽNFw@eY 

�

zaYGWbRGFgYp]^r|FIZOŽ I[@SMaP(WJZOZ•UXKNMOZaBOWJEGr•f>KJZXBDF R\FwKNZaY����

À

�
�'$ - �

Ã

�

�

š

@

~L°|K

�

µ �

�

� ���

�

½

�

FIZ‡R

–

�

œ��l™}µ




�

�

–

�

œ��l™“š

@

u%YO~IŸeÉN{

�

µ �

�

� ���

�

½

�

FIZ‡R

–

�

œ��l™}µ



�

�

�
�

–

�

œ,�q™Lš

@

u%YO~IŸ*Ë‡{

�

µ �

�

� ���

�

½

�

FIZ‡R

–

�

œ��l™}µ




�



�

–

�

œ,� �

�

•
œ��

•
™Lš��D–

�

µ

�

•
™��D–3�‘µ/�

•
™

u%YO~IŸ �|{

m	TO@*EG@

�

�

³

�

Ä

�

�

Ä

½

�

Ä

�

�

Ä

WJZaB

�



�

–

�

š 71œ�� �

�

•

œ,�

•

™

�

�

š

@

W %

�

�

�

–

�

š 71œ,�q™

�

�

š

@

u%YO~IŸe•N{

�



�

–

�

œ�� �

�

•

œ,�

•

™¼š

�

�

�

�:·

���

–

�

œ��l™

���

–

�

•

œ��

•

™



�

µ




u%YO~IŸ Y‡{



� FgY	Yjr|P(P(@>R\EGFgfƒFwZ�RGTa@VcOEGFIP(@*B•WbZXB‘MOZacOEGFIP(@*B�HyWbE\FIWJUO`I@*Y*~

>

r•°‡R\KJ¸N@*Y

J

‚‰TO@SKNEG@*P�z

–pµ �

�

D ���

™

�

�

���
$

�

�

•

�

WJ`w`lM

J

�

�
•�� �l·

�

•

�

�
�	µ

�
�

�

•

�

�l·	�
š –pµ �

�

D�� �

™

�

­

J

8ƒWOzDWb`I`lM

J

�

�
•

–
�l·

�

•  

,

�
�	µ

�
�

�

•  

,

�l·
™

u%YO~IŸ&!J{

m	TO@*EG@

�

•  

,

–pÆÊ™
³"!

�

•

–pÆÊ™}Æ

�

•

m	FwRGT

�l·
š

�

–

�

•

œ,�

•

™

WbZXB

�
�•š



�

–

�

œ,� �

�

•

œ��

•

™

ŽNFwHN@*Y

�

–

�

œ,�q™Cš

�

�

� �

�

Wb`I` M

J

�

�

•



�

–

�

œ,� �

�

•

œ��

•

™

�

�

–

�

•

š 7Xœ,�

•

™

�

�

•

� �

7

u%YO~IŸ�<‡{

dLMDR �

š 7

WJZaB•F R[FgY[BD@eBDMaf>@eB�MaYjFIZOŽ(º“»|Y*~xu�Ya~wŸNŸe{CWbZaB u�� �|{CR\KJŽN@>RGTa@SE‰RGTXWyR

#

���
�p–




™“š

�

�

�

�5·

$

�

�
$

�

�
�


%�

µ




u%YO~IŸ 2‡{

m	TO@*EG@

$

�

�
š'& (

Ä

�*)

)

WJ`w` M��

�

�
�

–�71œ,�q™

�

�
– �q™

~

Y2!



�‰¡��•¡j¢ �/�[¥���� �:©|¤X§��

I[Kym YjTaF ] R\FwZOŽ WbRjRG@*Z‡RGFIKJZ RGK RGTa@�KNMDR\YGFgBD@ u �

�

7

{hz‰mo@¹Yj@*@•R\TaWyRŠmo@¹fSWbZ f>KNP(cOMDRG@

U1KbRGT

�

 

,

�

–�71œ��l™

WbZXB �

–�71œ,�q™

KNZ�RGTO@QYjMOEG]vWJfS@ �

š 7

MaYGFwZOŽ(R\TO@_WNYjr|P(cDRGKJRGFgf;]^KJE\P KJ]

º“»1~Ou�Ya~wŸeÎN{xm	TOFgfnT3WbMORGKJPŠWbRGFgfSWb`I`IrVŽJFIHJ@*YxRGTa@*YG@o@S­DcaWbZaBO@*B8FIZ3RGTO@

�

�e–3�l™

UaWJYGFIY*~x?AE\F R\FwZOŽ

RGTa@CPŠWyR\EGFw­Vº“»1~Du�YO~IŸJŸ„{lFgY:ZOKym YjFIP(cO`I@J~:•±R:FgY:UX@eYpR:RGK;BDK•FwRLWb`I`NFIZ_PŠWbRGE\F ­8ZOKJR\WbRGFIKJZ¿zyWbZXB

RGT|MaY•UX@(WbUa`w@VR\KŠRGE\@*WbRƒWJ`w`5cXK‡YGYGFwUa`w@8FIZaBD@*cX@*ZaBD@*ZNRVWJYGr|P(cDRGKJRGFgfVUXKNMOZaBOWJEGr•f>KNZaBDFwRGFIKJZaY

YGFwP3MO` RnWbZO@*KJMaYG`IrJ~

=¿@SR

�

��� �

z

6

��WbZaB

Ç

D

6

�¹U1@(BDFIWJŽJKNZaWb`:PŠWyRGE\Fgf>@*Ysm	FwRGT‹BOFIWJŽJKJZXWb`:@S`I@SP(@SZ‡R\Y

�

���
� �

z

6

�

�

WbZaB

Ç

D

6

�

�

~L‚‰TO@SZ•º“»1~xu%YO~IŸJŸ„{“E\@*WNBOY

�

² ��� $

6

�

µ

�

��� $

6

�

�

š

� 
 �

�

µ �

² ��� $

6

�

µ

�

��� $

6

�

�

�

¯

u%YO~ÊÉbÎ‡{

º“WNfnT†f>KJ`IMOP(Z �

š ÇNœS¯S¯*¯>œ

%•KJ]1R\TO@•PŠWbRGE\F ­Q@*»‡MaWyR\FwKNZ†WbU1KyHJ@	FgYltpMaYjR“º“»1~qu�Ya~wŸNŸe{5]^KJE“RGTO@

YGKJ`IMDRGFIKJZ f>KNEGE\@*YGcXKNZaBDFIZOŽ†R\KˆWbZAFwZXf>KJP(FIZOŽ•moW„HN@3KNZO`IrˆFwZ fnTaWJZOZO@*` ��už’OKNE �

�

% RGTO@

m‰W„HJ@>]^MaZafhR\FwKNZaY•Ua`wKymÍMacAWNY �

A �

{>~ +	@*P(@SP_U1@SE\FIZOŽ‘R\TaWyRVZOKNZDi€BDFIWJŽJKNZaWb`:PŠWyRGE\Fgf>@*Y

BDKNZ

J

R[fSKJP(P_MDR\@JzOmo@VYjKN`wHN@•]^KNE �‹RGKŠŽN@>R

�

š �

² ��� $

6

�

Ç

Ç	µ

� 
 �

–jÇo½

� 
��

™

Ç

6

�

�

² ��� $

u%YO~ÊÉDŸ„{

KJEez|m	F R\TˆYjKNP(@ƒYGFwP(cO`I@VPŠWyR\EGFw­‘PŠWbZOFIcOMO`gWyR\FwKNZ¿z

�

š �

² ��� $

Ç

Ç	µ

�

6

� 


6

�

–pÇo½

�

6

� 


6

�

™ �

² ��� $

¯

u%YO~ÊÉJÉN{

+†'n& � � 9;2x7}<�� 0�4	9V7 9 7:4 �5=80•9_0&#o4

#

YQBDFgYGfSMaY\Yj@eB FwZ R\TO@�FwZ‡RGE\KDBDMaf>RGFIKJZ¿z:RGTa@•E\@*YGKJZaWJZaf>@eYVWbE\@‘Wˆ¸N@Sr‹RGK�RGTO@�YpR\FIfn¸|FIZOŽ�FgYpi

YGMO@J~L°‡R\FIfn¸|FIZOŽ3FgYo@*Y\Yj@*Z‡RGFgWb`I`wr†W3`wKNZOŽ_`IFIHJ@*B•’O@eYjT|UaWNfnT‘E\@*YGKJZaWJZaf>@[FIZ�m	TOFIfnT•@SZO@*EGŽNrŠTaWJY

U1@S@SZ•YjMOcacO`wFI@*BŠRGK_YGMOEG]vWJf>@sWbZaB(UOMa`w¸ŠBD@*ŽJE\@S@*YLKb]l]^E\@S@*BOKJP•zJR\@SP(c1KJEnWbE\Fw`Ir3BDE\KJcacOFwZaŽVRGTO@

Y\fSWyRGRG@*EGFIZOŽ8caWJEjR\FIfS`w@sFwZ‡R\K3W8U1KJMaZaB‘YjR\WbRG@•KJ]lRGTO@;WyRGRGEnWJf>RGFIHJ@[c1KbR\@SZ‡RGFgWb`—~®‚‰T‡MXY“mo@•P3MaYpR

YjRGMaBDr•EG@eYjKNZaWbZXf>@*Y‰FIZ¹HyWbE\FwKNMaY	f>FIEnf>MOPŠYjR\WbZXf>@*Y[FwZ•R\TO@8`IKym FIZaf>FgBD@*ZNR	R\E\WJZaYG`IWbRGFIKJZaWJ`l@SZDi

@SE\ŽJr•E\@SŽNFwP(@J~3?‹@†BO@SE\FwHN@_R\TO@ŠWbcOcOE\K„­DFwPŠWbRGFIKJZ¹]^KNE �

–




™

ZO@*WJE 


š




´

z5W•E\@*YGKJZXWbZ‡R

@SZa@SE\ŽJrQKb]¿R\TO@ƒfSKJP(c1KJMOZaB•YjrDYjRG@*P�~ 


´

FgY“R\TO@sRGKbRnWb`q@SZa@SE\ŽJrQKb]¿R\TO@“tpKNFwZa@*B�uvEG@eYjKNZaWbZ‡Rh{

YGr|YjRG@*P•~•?�FwRGTOFIZˆR\TO@ +‰i±PŠWyR\EGFw­ˆWbcOcOE\KNWNfnT¿zDR\TO@ ���

–

�

œ,�q™

Kb]“YG@*f>RGFIKJZ YO~ �•WJEG@_UXKNMOZaBlz

f>KNP(cXKNMOZaBŠYjR\WyR\@*YCm	F R\T I[@*MOPŠWbZ†U1KJMaZaBOWbE\r(f>KJZXBDF R\FwKNZaY“WbR �

š 7

~�#si±PŠWyRGE\Fw­3R\TO@SKNEGr

cOE\KJc1@SE\`wrAf>KNMOcO`I@*Y;R\TO@*YG@‘U1KJMOZXB YpRnWyRG@†RGK¹R\TO@•fSKJZ‡RGFIZ|MOMOP•z}UOMDRQYGKJP(@ŠKJ]oR\TO@‘@*FwŽN@SZDi

YjR\WyR\@*Y	WJEG@VZOKNZO@>R\TO@S`I@*Y\Y‰mo@*Wb¸|`Ir‘f>KNMOcO`I@*B•RGK(R\TO@_fSKJZ‡RGFIZ|MOMOP•zaWJY[@SH|FIBO@SZafS@*B�U|r‘YjPŠWJ`w`

HyWb`IMO@*YƒKJ]LRGTO@

$

�

�

J

YƒKb]CYG@*f>RGFIKJZ YO~ � �lR\TO@*YG@QWJEG@3RGTa@3P(@*WNYjMaEG@QKb]LR\TO@ŠYpR\EG@*ZOŽbR\TˆKb]CRGTO@

f>KNZ‡RGFIZ‡MaMOP fSKJMOcO`IFIZOŽNY*~x?�TOFI`I@[@SHN@SE\r8KJZO@	KJ]XR\TO@%#

µ

PŠWyR\EGFw­_U1KJMOZaB(YjR\WbRG@*YLm	Fw`I`OE\@*YGMO` R

FIZ�WŠc1KJ`I@ 

�

FIZ¹RGTO@ # P(WbRGE\F ­¹@S­|cXWbZaYGFwKNZ¿zaKNZO`Ir•R\TO@_mo@*WJ¸|`wr•f>KNMOcO`I@*B¹KNZO@*YsWbE\@VRGTO@

RGE\MO@•`wKNZOŽ�`IFwHN@*B ’a@*YGT|UaWJfnT E\@*YGKJZXWbZafS@*YVKJ]•cOT|rDYjFgfSWJ`“FIZNR\@SE\@*YjR*~A•±RQFgY(Wb`gYjK�TO@S`IcD]^MO`oRGK

¸|ZOKym RGTaWbR®RGTO@[HyWJ`wMO@eYLKJ]XR\TO@*YG@ � RGE\MO`wr

J

E\@*YGKJZXWbZ‡RLcXKN`w@eYLWyR 

�

WJEG@‰R\TO@[P(KNYjR“YpRnWbUO`I@‰RGK

fnTaWJZOŽJ@eY5FIZ3RGTO@	c1KNYGF R\FwKNZ �

š 7

KJ]aRGTa@	UXK„­l~}‚‰TOFIY}FIZ3]vWJfhRLcaEGKyH|FgBD@*Y5KJZO@‰MOZXWbP_UaFwŽNMOKJMaY

m‰W„rVRGKVFgBD@SZ‡R\F ]^r3RGTO@*P•~ (sMaE®cOMOE\cXK‡Yj@	TO@*EG@	FgY}R\K8BD@SE\FwHN@‰RGTO@	E\@*YGKJZXWbZ‡RLWbcOcOE\K„­DFwPŠWbRGFIKJZ

Y <



RGK‘RGTO@ ��P(WbRGE\F ­•FIZˆRGTa@3H|Fgf>FIZOF Rpr•KJ]LKJZO@3Kb]®RGTa@*YG@3’O@eYjT|UaWNfnT¹EG@eYjKNZaWbZXf>@*Y*~[?A@QBOK•YGK

MaYGFwZaŽ•RGTO@Š]^KNEGP Kb]oRGTa@ 
Ši±PŠWyRGE\Fw­‹FIZ º“»1~Cu�Ya~wŸ 2��y{h~ I•KbR\@ŠRGTaWbR8RGTa@†@SZO@*EGŽNr�BD@*ZaYjFwRpr

�q–




™LšÍÇ

D��

–




™

KJ]5R\TO@*YG@V’O@*YGT|UaWJfnT�E\@*YGKJZaWJZaf>@eY“m	FI`w`xUX@V`gWbE\ŽJ@ƒUX@efSWJMaYj@;KJ]5R\TO@V`IWJEGŽN@

Z|MOP_U1@SE_Kb][BD@SŽNEG@*@*YVKJ]‰]^EG@*@*BDKNP Kb]‰R\TO@ŠR\WJEGŽN@>Re~

�

–




™

FgY;R\TO@‘`I@SHN@S`“YGcaWJfSFwZaŽ¹Kb]‰RGTO@

»‡MaWJYGFIUXKNMOZaBlzDE\@*YGKJZaWJZ‡R‰YjR\WbRG@*Y*~

�‰¡ž 	¡j¢ �+�‡ª � �:©D¥x¦�� ¥'�‡ª �����•¨q¥

#

Y8PQ@*Z‡RGFIKJZO@eBlzxR\TO@†c1KJFIZ‡R8Kb]‰H‡FI@Sm mo@Šm	Fw`I`LRnWb¸J@(FgYVR\K¹FIBD@*Z‡RGFw]^rAW•E\@*YGKJZaWJZ‡Rƒ@*ZO@SE\ŽJr

m	FwRGT
W cXWbEGRGFgf>MO`gWbE•cXKN`w@ 
%� FIZ�R\TO@�
�P(WbRGE\F ­ @>­DcaWJZaYGFwKNZ�Kb]8º“»1~;u�YO~IŸ 2‡{h~ ‚‰TaKNYG@


%�•fSKJE\EG@eYjc1KJZaBOFwZOŽ†RGK‘E\@*YGKJZXWbZafS@*Y•WJEG@QW•YGMOUaYG@*»‡MO@*Zaf>@3Kb]LR\TO@ 
%�•WbcacX@eWbE\FwZOŽ‘FwZ‹RGTO@

@>­DcaWJZaYGFwKNZQFIZŠº“»1~qu�YO~IŸ 2‡{h~}’OKNE 
 ZO@*WJECW;mo@S`I`aFgYjKN`IWbRG@eB3E\@*YGKJZXWbZafS@[WyR 
%�_mo@•Yj@*caWbEnWyR\@

RGTa@8YjMOPQi±KyHJ@*Eji±cXKN`w@eYL@S­|cXWbZaYGFwKNZ•KJ]xR\TO@ +‰i±P(WbRGE\F ­•FwZ‡RGKŠW(YGFwZOŽN`w@;PŠWyR\EGFw­†R\@SE\P!TaW„H|FwZaŽ

@S`I@SP(@*ZNRnY	��


�

�




�

�

�




²

�

zycO`IMaY:W•YGMOP KyHJ@*ExWb`I`JR\TO@oEG@*P(WJFwZaFwZOŽ[RG@SE\PŠYSzyf*Wb`I`NFwR

�

~x•±]OR\TO@“@*ZO@SE\ŽJr

FIZNR\@SE\HyWb`1UX@SRpmC@*@SZ 

�

WbZaB•Wb`I`XR\TO@;KbR\TO@SEocXKN`w@eYoFIYo`gWbE\ŽJ@sfSKJP(caWJEG@eB(RGK3RGTO@ƒKJc1@SZOi—KNcX@*Z

E\@*YGFIBDMa@†WyR 

�

RGTO@*Z mo@ŠP(W„r‹@>­Dc1@*fhR_RGTaWbR8RGTO@'% ; %ÈKNcX@*ZDi±KJc1@SZ UO`IK|fn¸‹Kb]

�

m	FI`w`

TaW„HN@ƒWJ`w`lFwR\Y	@*`w@*P(@SZ‡R\Y‰R\K(UX@8YGPŠWb`I`ž~®‚‰TO@*Z�E\@Sm	E\FwRGFIZOŽQRGTO@VFIZ|HJ@SEnYG@sFIZ•ºC»X~:u�Ya~ ÉNÉJ{

Ç

Ç	µ

�

6

� 


6

�

³

Ç

Ç	µ

��
��

½ �

�




²

���

u%YO~ÊÉbË‡{

m	TO@*EG@��

³

6

�

�

6

�•WJZaB

�

���
�:³

–

6

�

� $

�

�n™S–

6

�

�
�

$

�

�
�

™

zXWJZaB•Yj@SRjR\FwZOŽ��

š

@

Wb`I`IKym[Y

MaYLRGK_YGFwP(cO`IFw]^r_R\TO@•f>@*Z‡RGEnWb`DR\@SE\P FIZ†º“»1~Xu%YO~ÊÉJÉN{:@>­OWJf>RG`IrJ~‰u^?A@•m	FI`w`XEG@SRGMOE\Z(RGKVR\TO@•f*WJYG@

���

š

Îa~ {

Ç

Ç	µ

�

6

� 


6

�

–jÇo½

�

6

� 


6

�

™

u%YO~ÊÉ��|{

š ÇC½

Ç

Ç	µ

�

6

� 


6

�

�

�

6

� 


6

� u%YO~ÊÉJ•N{

š ÇC½

Ç

Ç	µ

�

�

�




²

�

�

�

�



�

µ




–

m	F R\T��

š

@

™

u%YO~ÊÉ'Y‡{

š ÇC½

Ç



�

µ




µ

�

�

�

�

�

u%YO~ÊÉ?!J{

š ÇC½

Ç



�

µ




µ

�

–��

�

D��

½

�

�




™

�

�

�

� u%YO~ÊÉ�<‡{

m	TO@*EG@;mo@ƒMXYj@eB

�

�

š




– $

�

�

·

�

·
½¾ÆSÆ*Æe½ $

�

�

,

�

,

™x½
– $

�

�

À ,'.

·
Ã

�

,�.

·
½�Æ*ÆSÆÊ™

�

�

u%YO~ÊÉ 2‡{

³

���

�

�

·

�

½¾ÆSÆ*Æe½

�

�

,

�

�

½

�

– $

�

�

À-,'.

·
Ã

�

,'.

·L½¾ÆSÆ*Æ ™

�

�

u%YO~ ËJÎ‡{

³

�

�

�

�

½

�

�



�

�

�

u%YO~ ËOŸ„{

RGK(ŽN@>R	RGTa@ƒFgBD@*ZNR\F R\Fw@eY

�


 �

µ




µ

�

�

!

�

š �


%�

µ




µ

�

–��

�

D �

½

�

�




™�!

�

u%YO~ ËNÉN{

Y 2



�

Ç


%�

µ




µ

�

– �

�

D �

½

�

�




™

�

š

Ç


 �

µ




µ

�

�

�

u%YO~ ËJË‡{

#

`gYGKˆBD@>ŒaZa@

–��

�

�

D��

™

·

	

�

³ $

�

�

6

�

�*œ

�

š.ÇJœ

�

œSÆ*ÆSÆ>œ

%®~�‚‰TaFIY3BD@>ŒaZa@*YVR\TO@‘YGFwŽNZ Kb]‰RGTO@

Y\»NMXWbE\@>i±EGK|KbRQKJZÈRGTa@¹`wTaY*~�R\K UX@•R\TO@ˆYjFIŽJZ KJ]

$

�

�

WbZXBÈWJ`w`IKym[Y3RGTO@‹f>KJZ|HN@SZOFI@SZafS@•KJ]

@>­DcOE\@*Y\YGFwZOŽ†RGTOFIZOŽNYsFIZˆRG@*EGPŠYsKb]LR\TO@

�

�

�

J

Y;WbZXB•RGTO@*FwEVY\»‡MaWbE\@>i±EGK|KJR\Y*zaWbZaB�ZOKbRƒTaW„H|FwZaŽ

RGK(MaYG@;RGTa@

$

�

�

J

YoR\TO@SPŠYG@S`IHJ@eYS~®‚‰T|MaY	mo@VWbE\EGFIHJ@ƒWyR

�

��� �¿š �

² ��� � $

�

� ��� �O½

�

�

·

	

�

�

�

�

·

	

�

�

���




À

�

Ã

�

µ




µ

�

�

�

D ���

�

² ���

�

�

$

u%YO~ Ë'�|{

m	TO@*EG@ 


À

�

Ã

�

³


 �

½ �


 �az}]^KNE8R\TO@'% ; %�KNcX@*ZDi±KJc1@SZ MOZOFwR\WJEGr UO`IKDfn¸‹KJ]�� FIZ RGTO@

ZO@*FwŽNT‡U1KJMaEGTOK|KDBˆKJ]oW•YGFwZOŽN`w@(FgYjKN`IWbRG@eBˆE\@*YGKJZaWJZaf>@(Wy] R\@SEVZO@*ŽJ`I@*fhR\FwZaŽ‘R\TO@†f>KNZNR\EGFIUOMDR\FwKNZ

Kb]5RGTO@VUXWJfn¸|ŽJE\KJMOZXB†PŠWyR\EGFw­ � ~®’OKNE	MaY‰RGTa@V@*Y\Yj@*ZNR\FIWJ`qcXKNFwZ‡R[FgYoRGTaWbR

�

�

�
š

�

�

�
–




™ $

�

�

�

œ

u%YO~ ËN•N{

RGTXWyR(RGTO@•caWJEjR\FIWJ`‰m	FIB|R\TaY

�

�

�

BD@Sc1@SZaB KJZ RGTa@�@*ZO@SE\ŽJr 
†z“R\TOEGKNMOŽJT�RGTO@•¸|FIZO@SPŠWyR\FIf

]vWJf>RGKNE��

�
–




™

~ �¹KNYjRG`Ir RGTOFgY‘@*ZO@SE\ŽJrÈBD@Sc1@SZXBD@SZafS@�FgY•YGPŠWb`I`sWJZaB�FIEGE\@S`I@SHyWbZ‡R†@S­DfS@ScDR

m	TO@*EG@•RGTO@ �

�

J

YoWJZaBŠTO@*Zaf>@

�

�

�

J

YoWbE\@•HyWJEGr|FIZOŽ8ZO@eWbECÎa~®‚‰TO@*YG@sWJEG@•RGTO@scaWbEGRGFgWb`1m	FIBDRGTaY

Kb]DR\TO@“KNcX@*Z_fnTaWJZOZO@S`gY5ZO@*WJE¿RGTaEG@eYjTOKN`IB¿~#�[@*Zaf>@

�

�

�

�

�

�

u � �

š��

{xWbZVFIZO@S`gWJYjRGFgfLcaEGKNUaWbUOFI`IF Rpr

U1@STaW„HN@*Y	`IFw¸N@ ���

9
6

�sm	TO@*Z•RGTO@8@*Z‡RGEnWbZafS@8fnTaWbZOZa@S`xFgY•WbR	RGTOE\@*YGTOKN`IBl~‰•€ZafS`wMXBDFwZaŽŠRGTO@

UaWNfn¸‡ŽNEGKNMOZaB;R\@SE\P u � �

š

Î‡{5BOK‡@eY}ZOKbRLfnTaWJZOŽJ@CRGTaFIY*~:‚5KVYj@*@oRGTOFgY}mC@‰PŠW„rVc1@SEG]^KJE\P RGTO@

FIZ‡HN@SEnYj@	FIZŠº“»1~qu�YO~ÊÉJÉN{:RGK8ŒaE\YjR“KNE\BD@*E“FIZ�� WbZaB(R\TO@SZ‘ŽJ@>RoWbZ†WJBaBDF R\FwKNZaWb`1f>KNZNR\EGFIUOMDR\FwKNZ

Kb]5RGTO@;R\@SE\PŠY

�

² ��� $

�

�

�

Ç	µ

�

�

�




²

�

�

½

Ç

Ç	µ

�

�

�




²

�

½

Ç

Ç‰µ

�

�

�




²

�

� �

Ç

Ç	µ

�

�

�




²

�

�

�

�

�

�

² ��� $

u%YO~ Ë�Y‡{

RGK�R\TO@ �:i—PŠWbRGE\F ­l~ I•KymVz¿U1KbRGT � WJZaB

�

TXW„HJ@(W†]vWNfhRGKNEVKb]

6

�

�

P3MO` R\Fwca`wr|FIZOŽ�RGTO@*FwE

�nR\TAfSKJ`IMOP(ZaYŠuvWJZaB�E\Kym[Yn{	]^E\KJP R\TO@SFIE8BD@SŒaZOFwRGFIKJZaYVWJZaB‹YGK¹W�P(WbRGE\F ­ˆ@*`w@*P(@SZ‡R��

���
�

KJ]

RGTa@_PŠWyR\EGFw­¹FwZˆcXWbE\@SZ‡RGTO@eYj@eY	FIZ�º“»1~}u�YO~ Ë�Y‡{‰m	FI`w`:TaW„HJ@3W

6

�

�

WJZaB

6

�

���

BD@Sc1@SZXBD@SZafS@J~

#

Z•FIZO@S`gWJYjRGFgfƒ@S`I@SP(@SZ‡R[KJ] �

–

� �

š

�

•

™

mCKNMO`gB‘ZOKym
R\WJ¸J@ƒRGTO@;]^KNEGP

�

�����
š �

² ���
�

$

�

�

�����
½

�

�

·

	

�

�

�

�

·

	

�

�

�
�




À

�

Ã

�

µ




µ

�

�

�

D��

�

�

² ���

�

�

$

œ

u%YO~ Ë2!J{

#

Y¿PQ@*Z‡RGFIKJZO@eB;KJMOE¿FIZ‡RG@*EG@eYpR¿FgY¿FIZƒRGTO@“f*WJYG@®m	TO@SZ;R\TO@L@*ZNR\E\WJZaf>@LfnTXWbZOZO@*`bFgY¿WyR¿R\TOE\@*YGTOKJ`gB

YGK RGTXWyR�RGTOFgY•BD@Sc1@SZaBO@SZafS@‹FgY

6

�
�

zsP(WJ¸|FwZOŽ�RGTO@AFIZO@S`gWJYjRGFgf�caEGKNUaWbUOFI`IF Rpr

�

�

�

�

�

�

YjRGFI`w`

f>KNZ‡RGFIZ‡Ma@sR\K(UX@*TaW„HJ@VWJY �
�

9
6

�*~

�‰¡ž 	¡�� � �“¥x¤ � ��� �ƒ§ ��� � ¥'�‡ª � ���s¨q¥'�

�[@*EG@;mo@VEG@e»‡MOFwE\@sRGTO@V]^KNEGP Kb]:RGTO@ �APŠWbRGE\F ­‘Za@*WbE[WJZ•@SZO@*EGŽNr 
 m	Ta@SE\@VP(WJZ|r†Kb]:RGTO@

»‡MaWJYGFIUXKNMOZaB�YjR\WbRG@eY•PŠW„r¹U1@QYGFwP3MO`wR\WbZa@SKJMXYj`Ir•@>­Of>FwRG@eBlz¿F—~ @N~;RGTO@(E\@*YGKJZaWJZaf>@eY[KyHJ@*EG`gWbcx~

!yÎ



#

Ž‡WbFIZ¿zDZO@*ŽJ`I@*fhR\FwZaŽQUXWJfn¸|ŽJE\KJMOZXBŠ]^KJE[RGTO@VP(KJP(@*ZNRezDRGTa@ �APŠWyRGE\Fw­‘FIY•YjFIP(cO`wr‘R\WJ¸J@SZ•RGK

U1@8WQYGMOP KyHJ@SECRGTa@VH„WJEGFIKJMXY‰EG@eYjKNZaWbZafS@*Y*~

�

šÍÇ	µ

�

�

�

�

�




µ




À

�

Ã

�

½

�

�

�

D �

u%YO~ Ë <‡{

m	TO@*EG@

�

� FgYLW % ; %•EnWbZO¸‘Ÿ[PŠWyRGE\Fw­3m	FwRGT(RGTa@ � �

•

RGT†fSKJP(c1KJZO@*ZNR“WNY

�

·

	

�

�

�

�

·

	

�

�

� �

~}‚‰Ta@SE\@

FgY®ZOKV@SZ‡R\FwE\@S`Ir3BDFIE\@*fhRxtpMaYpR\F Œ1fSWyR\FwKNZ(Kb]qRGTOFgY}]^KNEGP•zJUaMDRCKNZO@[fSWJZ(YG@S@‰R\TaWyR“RGTO@*EG@	FgY®P_MXfnT

m	TOFgfnT•FwR[ŽJ@SR\Y	fSKJE\EG@efhR*~

‚‰TO@

�

�‘WbE\@ƒYGr|PQP(@SRGE\FIfJzDTO@SZafS@ �‹FIY	YGr|PQP(@SRGE\FIfJ~ (sU|H|FIKJMaYG`wrŠFwR[TaWNY“R\TO@Vc1KJ`I@*Y‰FIZ

RGTa@[EGFIŽJT‡RLcO`gWJfS@*YLWJ`w`IKym	FIZOŽƒRGTO@[@S­DFIYjRG@*Zaf>@[KJ]¿BD@*f*W„r‡FIZOŽVYjR\WyR\@*Y®m	FwRGT•W;cOMOE\@S`Ir_KJMORGŽJKNFwZaŽ

m‰W„HJ@®WyRlR\TO@LE\@*YGKJZaWJZNRl@*ZO@SE\ŽJFI@*Y*~

#

fSEGMafSFIWJ`bWJBOBOF R\FwKNZaWb`JWNYGYGMOP(cDR\FwKNZsR\TaWyR:Wb`gYjK‰PŠWb¸N@*Y �

WbcacOEGK„­DFIPŠWyRG@*`wr;MOZaF RnWbE\r8FIY:R\TaWyR}R\TO@[YjFIŽJZXY}Kb]aR\TO@

�

·

	

�

�

�

WbE\@CEnWbZaBOKJP WJZaB_MaZaf>KNEGE\@S`gWyR\@*B

U1KbRGT�FwZ R\TO@‘FIZaBD@S­
�

WJY_mC@*`w`oWJY �yz®EG@*ŽNWJE\BD`I@*Y\Y;Kb]	TOKymÁfS`wK‡Yj@ŠR\TO@‘@*ZO@SE\ŽJr‹FwZ‡R\@SE\H„WJ`IY

FIZ‡HNKJ`IHJ@eB†PŠW„r†U1@J~ (sZO@VYGFwP(cO`I@8f>KNZaYj@e»‡MO@SZafS@sFgY‰R\TaWyR[mo@VWbcOcOE\K„­DFwPŠWbRG@S`Ir(TaW„HJ@ƒR\TaWyR

�

�

�

�

�xš �

� �

� �

�

�

� u%YO~ Ë 2‡{

FIZ�R\TO@QYG@SZXYj@3RGTaWbR;RGTO@(`—~ T¿~ Y*~_FgYsZa@SŽJ`IFIŽJFIUO`w@3]^KJE
�

�

š

�

•

FIZ‹fSKJP(caWJEGFgYjKNZ¹RGK•RGTa@QHyWJ`wMO@

]^KJE
�

š

�

•

~®?�F R\T�ºC»X~5u�YO~ Ë 2‡{CF R[FgY‰@*WNYjrŠR\K(HJ@SE\Fw]^rŠRGTO@8WJcOcOE\K„­DFwPŠWyR\@sMaZOF RnWbE\F Rpr‘Kb] �L~

?‹@“FwZ|HJ@eYpR\FwŽ‡WyR\@®ZOKym�R\TO@LKNZaYj@SRxKb]‡RGTa@LKyHJ@*EG`gWbcOcaFwZOŽ‰E\@SŽNFwP(@LWJY 
 FwZafSEG@eWJYG@*Y*~

�

–




™

z

RGTa@•`I@SHN@S`	YjcXWJf>FIZOŽ‹Kb][R\TO@•E\@*YGKJZXWbZ‡R 


À

�

Ã

�

zLFgY(W�EnWbcaFIBD`Ir BD@*fSEG@eWJYGFwZaŽ¹]^MOZaf>RGFIKJZÈKb]•FwR\Y

WbE\ŽJMaPQ@*Z‡R*~ (sZ R\TO@�KbRGTa@SE_TXWbZaBlz

�

�

š �

�

·[½ �

�

�
½ÍÆSÆ*Æ‡½ �

�

,

zLWbZaB�YjFIZaf>@•P(KJE\@

fnTaWJZOZO@S`gY†WJEG@¹KNcX@*Z¾WyR‘TOFIŽJTa@SE†@*ZO@SE\ŽJrNz

�

� FgY†FIZafSEG@eWJYGFwZOŽ m	FwRGT�R\TO@ˆ@*ZO@SE\ŽJr Kb];RGTO@

E\@*YGKJZaWJZaf>@N~‰‚‰Ta@_m	FgB|RGTaYsP_MXYpR[R\TO@SE\@>]^KNEG@_@SHJ@*Z‡RGMaWJ`w`Ir‘KyHN@SE\`IWJc¿zaWbZXB

�

���

�


 


À

�

Ã

�

�

]^KJE“RGTO@s`IWJEGŽN@SELP(@*P_U1@SEnY“KJ]lRGTO@ƒYj@e»NMa@SZafS@[Kb] 


À

�

Ã

�

J

YS~}•€ZŠR\TOFgY“E\@SŽ‡WbEnB_R\TO@SE\@[FgYCW_MaYG@>]^MO`

@*YjRGFIPŠWyR\@;BOMO@;RGK

>

KJTOE[WJZaB•?�TO@S@*`w@*E$, � .±zDR\TaWyR‰]^KJE %�`gWbE\ŽJ@

�

�

�

–




À

�

Ã

�

™

�

%

¯

u%YO~ �NÎ‡{

#

cacX@*ZaBDFw­

k

~IŸ‘BD@*EGFIHJ@eY;RGTaFIY3MaYGFwZOŽˆWˆcOTaWJYG@‘YGcaWJfS@‘WbE\ŽJMaPQ@*Z‡R*~2�[@*EG@†mo@†c1KJFIZ‡R_KJMDR

RGTXWyRoRGTOFgYoFIYC@SZ‡RGFIE\@S`Ir(fSKJZaYGFgYpR\@SZ‡Rom	FwRGT‘RGTO@;WJY\YGMOP(cDRGFIKJZ†KJ]¿RGTa@sEnWbZaBOKJP YjFIŽJZaY*z|FwZXBD@S@eB

E\@*»‡MOFIEGFIZOŽQF R	R\KQU1@;RGE\MO@N~L‚5WJ¸J@ƒ]^KJE	@S­DWJP(cO`w@VW3Rpr|cOFgfSWb`lFIZO@*`IWNYpR\FIf;WbP(cO`IFwRGMaBD@

�

���
�¿šÍµ

�

�

�

�

·

	

�

�

�

�

·

	

�

�

���




À

�

Ã

�

µ




µ

�

�

�

D��

–

� �

š

�

•
™

u%YO~ �aŸ„{

’:FwEnYjRx`w@SR5MaYxZOKbR\@LR\TaWyR¿R\TO@

�

�[U1@SFIZOŽ•RGTO@“YGMOP Kb]DPŠWbZ|rƒE\WJZaBDKNP HyWbE\FgWbUO`I@*YLu^RGTO@CcaWbEGRGFgWb`

m	FgB|RGTaY

�

�

�

{CBOKQZaKbR 0aMaf>RGMaWbRG@VP3MafnT¿~ =¿@SR

�

BO@SZOKJRG@ƒRGTO@*FwE[Rpr‡caFIf*Wb`lHyWb`IMO@;KyHJ@*E“R\TO@ %

KyHJ@*EG`gWbcacOFwZaŽQE\@*YGKJZXWbZafS@*Y*~

#

`IYGK‘YGFwZafS@

� š

%

�

F Rs]^KJ`I`wKym[Y‰R\TaWyRsRGTO@8Rpr‡caFIf*Wb`5YGF

�

@8KJ]®W

caWJEjR\FIWJ`lm	FIB|R\T

�

�

�

FgY

�

~“‚‰TO@*EG@S]^KJE\@•R\TO@;Rpr|cOFgfSWb`¿YGF

�

@VKb]5RGTO@VcaEGKDBDMaf>R

�

·

	

�

�

�

�

·

	

�

�

�
�

FIY

�

UOMDR	R\TO@*YG@;E\WJZaBDKNP!HyWbE\FIWJUO`w@eY 0aMafhR\MaWyR\@;E\WJZaBDKJP(`Ir†KyHJ@*E“R\TO@VFIZaBD@>­
�

zXWbZaB•P(KJE\@SKyHJ@*E

RGTa@[YjFIŽJZ(FgY®E\WJZaBDKNP�~}‚‰T|MaY}]^KNEL@SZO@*EGŽNFw@eY:FwZ(R\TO@[KyHJ@*EG`gWbcacOFwZaŽƒBDKNPŠWbFIZ �

���
�

FgYLWVYGMOP KJ]

% f>KNPQca`w@S­•Z|MOP3UX@*E\Y•@*WNfnT¹Kb]®Rpr|cOFgfSWb`:YjF

�

@

� D

� š Ç

D

%®zaUaMDRsEnWbZaBOKJP FwZ�YGFIŽJZ¿~•‚‰TaFIY

PŠWb¸N@*Y	]^KNEsW•YjMOP KJ]LKJEnBD@SE

Ç

D

6

%®~

k

`I@*WJEG`Ir•RGTOFgYƒFIYsWJYsEG@e»NMaFwE\@*B�R\K‘PŠWb¸N@VRGTO@ % ; %

!|Ÿ



PŠWyR\EGFw­ �ÈMOZaF RnWbE\rJ~ I[KJRG@(R\TaWyRVR\TO@†WbU1KyHJ@ŠWbE\ŽJMaPQ@*Z‡Rƒ]vWJFw`gYŠuvWNYVFgYVYjTOKNMO`gBa{ƒF ] � �

š

�

•

U1@*fSWJMaYG@sR\TO@SZ�R\TO@8YjFIŽJZXY‰Kb]

�

·

	

�

�

�

�

·

	

�

�

�

š �

�

�

@

WJEG@ƒKb]®f>KNMOE\YG@ƒZOKbR[EnWbZaBOKJP•~

�[ZO`IFI¸J@�RGTO@•fSWNYj@�Kb]•RGTO@•FgYjKN`IWbRG@*B�EG@eYjKNZaWbZXf>@Jz}R\TO@¹°‡i—PŠWbRGE\F ­ @*`w@*PQ@*Z‡R\YQTO@SE\@•WbE\@

YGPQK|KJRGTO`Ir†HyWbE\r|FwZOŽQFIZ�º•~

#

BOBDFwRGFIKJZ•Kb]®WQUaWJfn¸|ŽNEGKNMOZaB(R\@SE\P��

��� �

�

��� �¿š

�

��� �1µ

�

�

�

�

·

	

�

�

�

�

·

	

�

�

���




À

�

Ã

�

µ




µ

�

�

�

D��

¯

u%YO~ �‡ÉN{

tpMaYjR(YGTOFw] R\YQR\TOFIY(YGP(K‡KJRGT H„WJEGFgWyR\FwKNZ U|r W‹fSKJZaYjR\WJZNRe~ •±]��

�����

FgYQWJ`IYGKˆR\TOKJMaŽJT‡RQKJ]sWJY

WbE\FgYjFIZOŽŠ]^E\KJP W‘YGMOP KyHJ@*E[R\TO@_FIZaBDFIH|FIBDMXWb`}UaWJfn¸|ŽNEGKNMOZaBOY‰R\TO@SZ�]^KJEsRGTO@QYGWJP(@_E\@*WJYGKJZXY

WJY:BDFgYGfSMaY\Yj@eB8WyR:RGTO@o@SZXB_KJ]DRGTO@‰cOE\@*fS@*BDFIZOŽsYG@*f>RGFIKJZ

�

�

�

�

�

�

9

� �

9 6

�:]^KJE}WbZ_@*Z‡RGEnWbZafS@

fnTaWJZOZO@S`XZO@*WJELR\TOEG@eYjTaKJ`gBl~®’OKJEoYjFIP(cO`IFIfSF Rpr(mo@•m	FI`w`qf>KNZNR\FwZ|MO@•RGK_R\Wb¸N@��

��� �

RGK3UX@;Î8WbZXB

`IK‡KN¸‘WyR‰R\TO@8fSWNYj@;m	FwRGT•UaWJfn¸|ŽNEGKNMOZaBŠFIZ�RGTO@8WJcOcX@*ZaBDFw­l~

+†' + � � � 9;2x7}<��¼980�
 �32:<1#��(<S0•6

’OE\KJP R\TO@•H‡FI@Sm	c1KJFIZ‡R3KJ]sYGf*WyRGRG@SE\FIZOŽˆR\TO@SKNEGrNz®RGTO@•YjRGFgfn¸‡FIZOŽ‹Kb][R\TO@•FIZafSFIBD@*Z‡R(cXWbEGRGFgf>`I@

RGK‹RGTa@‘RnWbE\ŽJ@>R(FgY•tpMXYpRŠW�`IKJZaŽbi±`wFIHJ@eB EG@eYjKNZaWbZXf>@J~ •±R(FIYQZaWbRGMOEnWb`oR\TO@SZ�RGKAFwZ|HJ@eYpR\FwŽ‡WyR\@

RGTa@ŠRGFIP(@>i€BD@S`gW„rˆ]^KNEVRGTO@•f>KJ`I`IFIYGFwKNZ¿~�°DPQFwRGT ,wŸ � .“FIZ‡RGE\K|BOMaf>@eBARGTO@‘fSKJ`I`wFgYGFwKNZ‹`IF ]^@SRGFIP(@‘KJE

�

i±PŠWyRGE\Fw­

�

³

�

�

�

�

�
	

�




u%YO~ �NË‡{

m	TOFgfnT�@*ZafSWJcaYjMa`IWbRG@*Y;YGMafnT�FIZD]^KNEGPŠWyR\FwKNZ¿~8?A@(EG@*H‡FI@Sm YjKNPQ@QKb]CRGTO@(E\@S`I@SHyWbZ‡RƒcOEGKNcX@*Eji

RGFI@*Y‰KJ]
�

~L‚‰TO@;EGTaY‰KJ]5º“»1~¿u � �D{CFwZ|HJKN`wHN@*YCRGTa@ � KJc1@SZOi—KNcX@*Z

J

MOcOc1@SE[`I@>] R[Ua`wKDfn¸ŠKb] � YGK

RGTXWyR
�

FIY8WJ`IYGK•WbZ % ; % @SZO@*EGŽNrNi€BD@*cX@*ZaBD@SZ‡R;PŠWyRGE\Fw­qzxTaW„H|FwZOŽ•BDFIP(@SZaYGFwKNZaY;Kb]oRGFIP(@J~

’OKNE3ŸSi±BOFwP(@SZXYjFIKJZaWJ`5@*`IWNYpR\FIf_cXKJRG@*ZNR\FIWJ`®YGf*WyRjR\@SE\FwZaŽ �

š �

���

À

�

Ã

WJZaB
�

EG@eBDMafS@*YsRGK•RGTO@

]vWbP(FI`wFgWbECRGFIP(@VBD@S`gW„r��

�

�

�

À

�

Ã

�

�

~®•±]�� �ŠFgYoW_HJ@efhRGKNECm	TaKNYG@s@*ZNR\EGFI@*YoWbE\@[R\TO@Vf>K|@>…†fSFw@*ZNRnY“KJ]

RGTa@	FwZafSKJP(FIZOŽ;moW„HN@CFIZ(@*WJfnT(fnTaWJZOZO@S`|R\TO@SZ ��

R[E

�

–




™

��_FgY}RGTO@[W„HN@SEnWbŽN@“BD@S`gW„rVR\FwP(@[@S­‡i

c1@SE\Fw@*Zaf>@eB(U‡r(YGMafnT†WbZŠFIZaf>KNP(FwZOŽ_moW„HN@J~

>

@efSWbMXYj@[caT‡rDYGFIf*Wb`I`wr_RGTO@scaWbEGRGFgf>`I@	FgY“FIZaf>FgBD@*ZNR

KJZ�KJZO`Ir•KJZO@(fnTaWbZaZO@S`—z ��•fSKJZaYGFgYpRnY[Kb]oWb`I`:Î

J

Ys@>­Of>@*cDRƒ]^KJE;WˆŸQFwZ�RGTO@

�

RGT�YG`wKJR;YGK†R\TaWyR

RGTa@sE\@S`I@SHyWbZ‡R‰»NMXWbZ‡RGFwRprŠFIY5tpMaYjRoRGTO@;PŠWyR\EGFw­Š@S`I@SP(@SZ‡R
�

� �

–




™

~“°DPQFwRGT•YGTOKym[YLR\TaWyRoRGTaFIY

BD@*`IW„r•R\FwP(@ŠFgYƒRGTO@†YGMOE\cO`wMXYscaEGKNUaWbUOFI`IF Rpr¹KJ]oU1@SFIZOŽ•FwZ W�ZO@SFIŽJT|U1KJE\TOK|KDBˆKb]CRGTO@(RnWbE\ŽJ@SR

u^P(@eWJYGMOEG@eB•EG@*`IWbRGFIHJ@;R\K†RGTa@_cOE\KJUaWJUOFI`wFwRpr•Fw]LZOKŠRnWbE\ŽJ@SR•mC@*EG@_cOEG@eYj@*Z‡Rn{	BDFIH|FIBO@*B¹U|r�RGTO@

0aMD­‘WJEGE\FIH‡FIZOŽVFIZ•fnTaWJZOZO@*`

�

~®‚‰TOFgYCPŠWbR\fnTO@eY“KNMOECFIZ‡RGMOFwRGFIKJZ‘RGTaWbRom	Ta@SZ†R\TO@;BD@S`gW„rQRGFIPQ@

FgY_`IKJZOŽXz:RGTO@*EG@•FIYQWˆTOFIŽJTa@SEQcOEGKNUaWbUaFw`IF Rpr‹RGTXWyR_R\TO@�caWbEGRGFgf>`I@‘m	FI`w`oU1@‘]^KNMOZaB ZO@eWbE3RGTO@

R\WJEGŽN@>Re~

’OMOEGRGTa@SE\PQKNEG@NzlWJY;W �•@SE\P(F R\FIWJZ�PŠWyR\EGFw­lz
�

–




™

z¿fSWJZ�U1@(EG@eYjKN`wHN@*B•FIZNR\K•FwR\Y;@*FwŽN@SZDi

YjR\WyR\@*Y1� �

À

·
Ã

Æ*ÆSÆ

��

À-,

Ã

m	F R\T @*FwŽN@SZ|HyWb`IMO@*Y�


·}ÆSÆSÆ




,

~È‚‰TO@¹f>KJP(c1KJZO@*Z‡R\YQKb] ��

À

·
Ã

WJEG@•RGTO@

FIZaf>KNPQFIZOŽŠf>K|@S…ŠfSFw@*Z‡R\Y‰Kb]}WŠ»‡MaWJYGF i±U1KJMOZaB•YpRnWyR\@Vm	F R\T�`IFw]^@>RGFIP(@�


·

WJZaB•YjKQKJZ¿~L‚‰Ta@SZ

��

R[E

�

–




™

��

š

,

�

�

�5·




�

�

��

À

�

Ã

Æ

��

�

�

¯

u%YO~ ���|{

#

Y•fSWbZ�U1@8Yj@*@SZ�]^EGKNPÁRGTaFIY	@S­DcOEG@eYGYGFIKJZ¿z|R\TO@8W„HJ@*E\WJŽJ@[R\FwP(@8BD@*`IW„r‘EG@eYjMO`wR\Y*zDFIZ�ŽN@SZO@*E\WJ`žz

]^E\KJP RGTO@Q@>­Of>FwR\WbRGFIKJZ¹KJ]LP_MO`wRGFIcO`I@Q»‡MaWNYjFwi±YjRGMXfn¸�YjR\WbRG@*Y•@*WNfnT¹m	F R\T�FwR\Ys`wFw]^@>R\FwP(@�


�

WbZXB

!bÉ



cOE\KJUaWJUOFI`wFwRprVKb]1]^KJE\PŠWyRGFIKJZ

�

��

À

�

Ã

Æ

��

�

�

~X�•KymC@*HJ@SEezymo@	m	Fw`I`DŒaZaB3R\TaWyRLMaYGFIZOŽVKJMOE®E\@*YGKJZXWbZ‡R

WbcacOEGK„­DFIPŠWyRGFIKJZ†RGK(RGTa@ �APŠWyRGE\Fw­‘ZO@*WJE[WQEG@eYjKNZaWbZ‡R‰@SZO@*EGŽNr 


À

�

Ã

�

R\TO@;RGFIP(@8BD@S`gW„r†m	FI`w`

f>KNZaYGFIYjR8Kb]‰KJZO`Ir�KNZO@(RG@*EGP�]^E\KJP.R\TO@‘YGMOP KNZARGTO@†E\TaYVKJ]	º“»1~“u�Ya~ � �‡{hz}Wb`I`®R\TO@†KbR\TO@SE

@SFIŽJ@*Z|H„WJ`wMa@*YoUX@*FwZaŽŠFIBD@*Z‡RGFgfSWb`I`Ir‘ÎO~

�•YGFwZaŽŠ@*»‡MaWyR\FwKNZ•ºC»X~5u�� �|{hz

�

–




™Lš

�

�

�

�

�

�

µ

�

�

�

�

�




µ




À

�

Ã

�

�

µ

�

�

�

�

D ���

�

µ

�

� �

�

�

�

�

�

�

�




µ




À

�

Ã

�

½

�

�

�

D����

�




µ




À

�

Ã

�

�

µ

�

�

�

�

D����

�

�

u%YO~ �‡•J{

m	TOFgfnT•MXYjFIZOŽ(º“»1~xu�Ya~ Ë 2N{oYGFwP(cO`IF ŒX@*Y‰R\K

š

�

�

�

–




µ




À

�

Ã

�

™

�

½¾– �

�

D �

™

�

�

�

œ

u%YO~ � Y‡{

W8E\@SPŠWJEG¸yWbUa`wr(YjFIP(cO`I@ƒWJZaYjmo@SEe~:?‹@ƒZO@S@eB

�

� �

–




™

z|m	TO@SE\@

�

FgYCRGTO@ƒ@SZ‡RGEnWbZXf>@sfnTXWbZOZO@*`ž~

�

� �

–




™�š

�

�

� �

�
�

–




µ




À

�

Ã

�

™

�

½
–��

�

D��

™

�

u%YO~ � !J{

š

�

�

�

� �

�

–




µ




À

�

Ã

�

™

�

½
–��

�

D��

™

�

;

�

�
�

�

�

�

u%YO~ �?<‡{

m	TO@*EG@CRGTO@[YG@*fSKJZaB3@*»‡MaWbRGFIKJZ3TaWJY:R\TO@‰FwZ‡RG@*EGcaEG@SR\WyR\FwKNZ�u^]^KJE®@eWJfnT8R\@SE\P†{5WNY:RGTO@	`IFw]^@>i—RGFIPQ@

Kb]}R\TO@8P(KDBD@JzXP_MO`wRGFIcO`IFw@eB¹U|r†RGTa@_cOE\KJUaWJUOFI`wFwRpr‘KJ]:FwR\Y[]^KJE\P(WbRGFIKJZ¿~ I[KJRG@8TaKym ]^KNE[@*WNfnT

E\@*YGKJZaWJZaf>@ 


À

�

Ã

�

R\TO@SE\@‘FgY_KNZO`IrAKNZO@ŠR\@SE\P fSKJE\EG@eYjc1KJZXBDFwZaŽ•RGKˆR\TO@•BD@*fSKJP(cXK‡YjFwRGFIKJZ KJ]

º“»1~au%YO~ ���‡{>~:‚‰Ta@[WJfhR\MaWb`aPQ@eWJYGMOE\@*B3`wFw]^@>R\FwP(@[FgY®R\TO@[W„HJ@*E\WJŽJ@“KJ]

�

� �

–




™

W„HJ@*E\WJŽJ@*B_KyHJ@*E

RGTa@V@SZO@*EGŽNr†Yjc1@*f>RGE\MOP

� �

–




™

�

�

Kb]:RGTa@;fSKJ`I`wFgYGFwKNZ•cOE\KDf>@eYGY*~

�‰¡ �	¡j¢ � �•¥¿¤ � �����“¥¿¤�� �“§ � � ª �C¥¿¤6� �V¥x¨1©D¤

�

�

?�FwRGT•RGTa@;R\WbE\ŽJ@SR	FwZ¹YjR\WyR\@

�

�

–3�l™

m	TO@*EG@ �

š��

FgY‰RGTO@V@*Z‡RGEnWbZafS@;fnTXWbZOZO@*`žzORGTO@V@*ZO@SE\ŽJr

Kb]5RGTO@;RnWbE\ŽJ@SR‰FgYoŒO­D@*B¿zaWbZaB‘RGTa@;RGFIPQ@Si±BO@Sc1@SZaBD@*Z‡RsYjKN`wMORGFIKJZ�m	Fw`I`l`wK|KN¸†`wFI¸J@

�

–

�

œ,�5œG˜j™“š

�

�




�

�

–




™

�

�

���:·

�

�

² ���
�

À

�

Ã �

#

���

–




™

�
�

�

µ

�

���
�

À

�

Ã �

#

�

�
–




™

�

–




™
�

�

�

�

�
–3�l™

�

¯

u%YO~ � 2‡{

+	@efSWb`I`—z 
 FgY	RGTa@VRGKJR\Wb`5@SZO@*EGŽNr†Kb]}R\TO@3YGrDYpR\@SP•~C?A@3WJEG@VFIZ‡RG@*EG@eYpR\@*B�FwZ•R\TO@8R\TOE\@*YGTOKJ`gB

YGF R\MaWyR\FwKNZŠm	TO@SE\@‰RGTO@sFwZXf>FgBD@SZ‡R“¸|FIZO@>R\FIf•@SZO@*EGŽNr_Kb]qR\TO@•FIZaf>KNP(FwZOŽVcXWbEGRGFgf>`I@ �

A

@

~:‚‰TaFIY

fSWJZ�U1@ŠWbE\E\WJZOŽJ@eB•F ]

�

–




™

FIY;c1@*WJ¸J@*B‹WyR 


´

m	FwRGT W•YGcOE\@*WJB

�


 YGMafnTˆR\TaWyRVF { 


´

FIY

UaWJEG@*`wrAWbU1KyHJ@ 


RnWbE\ŽJ@SR

�

WJZaB FIFg{

�




š �

�3FgY_YGKJP(@‘YGPŠWb`I`“]^EnWJf>RGFIKJZ KJ] �ez:RGTa@‘P(@*WJZ

@SZa@SE\ŽJr Kb]sRGTO@¹FIZafSKJP(FwZaŽ‹caWJEjR\FIfS`w@N~È‚‰Ta@ˆYj@ef>KJZXB�f>KNZaBDFwRGFIKJZÈ@SZaYGMOE\@*Y3RGTXWyR†mo@�PŠW„r

YGcX@eWb¸†MOZXWbP_UaFwŽNMOKJMaYG`IrŠKb]:RGTO@;FIZaf>KNPQFIZOŽŠcaWJEjR\FIfS`w@

J

YoP(@*WJZ•@SZO@*EGŽNrJ~®°|Kaz

�

�

� �

–




™��
³

�

�




� �

–




™

�

�

�

� �

–




™

u%YO~Ê•bÎ‡{

�

Ç

�




�

�




�

� �

–




™

u%YO~Ê•DŸ„{

!yË



�

�

BD@SZOKJRG@eY(RGTO@‹W„HJ@SEnWbŽN@•KyHN@SEQRGTa@

�


 FwZ‡RG@*EGHyWJ`ž~ I[Kym

�

� �

–




™

FgY;tpMaYjR•W YGMOP KJ]

=¿KNEG@*Z‡R

�

FgWbZXY:fS@SZ‡RGE\@*BQWyR}R\TO@ 


À

�

Ã

�

J

Y}m	FwRGT(m	FgB|RGT

�

� WbZaBQº“»1~au%YO~Ê•DŸ„{¿FgYqtpMaYjR“WƒPQ@eWJYGMOE\@

Kb]5RGTO@*FwE•PQ@eWbZ�HyWb`IMO@VKyHJ@*E“R\TO@

�


 FIZ‡RG@*EGHyWb`—~

°|KQ`wKNZOŽQWNYCRGTO@

�


 FIZ‡RG@*EGHyWb`qWbE\KJMaZaB†m	TOFgfnT‘mo@;WbE\@ƒW„HN@SEnWbŽJFIZOŽXzbFIYoUOE\KNWNB†@*ZOKJMOŽNT

RGKŠYjRGEnWJBOBO`w@;PŠWbZ|r†KJ]5R\TO@*YG@:=¿KJE\@SZ‡R

�

FgWbZaY*z‡RGTO@VP(@*WJZ•Ta@SFIŽJT‡R[FIY:tpMXYpR

Ç

�




;

�1–




™��


 ;

�

�

�

� �

�

�

u%YO~Ê•JÉN{

m	TO@*EG@(R\TO@‘YG@*f>KNZaB‹]vWJf>RGKJE_FIY;R\TO@†Z|MOP3UX@*E8Kb] =¿KNEG@*Z‡R

�

FgWbZXY;FwZ R\TO@

�

º FwZ‡R\@SE\H„WJ`“WbZXB

RGTa@8RGTaFwEnB¹]vWNfhRGKNE•FgY[R\TO@(WbE\@*W(MOZaBO@SEsRGTO@ � � RGT

J

=xKJE\@SZ‡R

�

FIWJZ¿~•‚‰TOFgYsFIY•RGE\MO@QEG@*ŽNWbEnBD`I@*Y\Y

Kb]:m	TO@>R\TO@SE•KJE‰ZOKbR	R\TO@Sr�WbE\@sKyHN@SE\`IWJcOcOFIZOŽa~:•±R[m	FI`w`lU1@8f>KNZ‡HN@SZOFI@SZ‡R‰RGK(m	E\F R\@

�

� WNY

�

�

š

% ;

�

@

� �®HyWbE

– $

�

™

u%YO~Ê•bË‡{

m	TO@*EG@3H„WJE

– $

�

™

FIY•RGTO@QHyWbE\FIWJZaf>@3Kb]®R\TO@QYG@>R;Kb]

$

�

�

•

!3KyHN@SE[R\TO@ % KJc1@SZ�fnTXWbZOZO@*`IYƒWbZXB

@

� �¹FgY_W•P(@*WJZAKNE8@>•q@*f>RGFIHJ@†m‰W„HJ@*Z|MOP_U1@SE��

�

KyHN@SE;RGTa@†KJc1@SZ fnTaWJZOZO@S`gY*z5m	TOFgfnTA]^KJE_W

caWJEjR\FIfSMO`IWJE®EG@eWb`IF

�

WyR\FwKNZ
�

mC@‰RnWb¸N@‰RGKVU1@sBD@SŒaZO@*B(U|r3º“»1~Xu�Ya~ •JËN{:FwR\YG@S`w]p~ =¿@>R

�

�

BD@SZaKbRG@

RGTa@8W„HJ@SEnWbŽN@•KyHN@SEoRGTO@_K|f*f>MOE\E\@SZafS@*YoKb]:RGTO@8»‡MaWJZ‡RGFwRpr‘FIZ•R\TO@

�


 FwZ‡R\@SE\H„WJ`ž~

�
³

�

�

�

�

z

@

�

³

�

@

�
�

�

~C‚‰TO@SZ�º“»1~xu�Ya~ •NÉJ{oYGFwP(cO`IF ŒX@*Y

�

�

� �

–




™��

�

�

Ç

�

�
�

�

$

�

�
�

�

%

@

�

�

HyWbE

– $

�

™ �

u%YO~Ê•��|{

�

�

�

���

@

�

u%YO~Ê•J•N{

m	TOFgfnT•RG@*ZaBOY•RGK

@

WJY � �

9
6

�e~•‚‰Ta@8]^KJE\P Kb]Lº“»1~}u�YO~Ê•J•N{	WbZXB¹Wb`I`¿RGTa@3YjRG@ScXY•`I@*WNBDFwZaŽ

MOcŠR\K_FwRCE\@SPŠWbFIZŠHyWb`IFIB†m	TO@>R\TO@SECRGTO@4=¿KNEG@*ZNR

�

FgWbZaY“WbE\@[KyHJ@*EG`gWbcOcaFwZOŽ;KNE“ZOKJR*z|WJYC`wKNZOŽ_WJY

RGTa@

�




š �

�	FwZ‡R\@SE\H„WJ`lm	TOFgfnT�mo@VWbE\@ƒW„HN@SEnWbŽNFwZOŽ3KyHJ@*EoFIZafS`wMaBO@*Y‰PŠWbZ|r†KJ]5R\TO@SP•~

�‰¡ �	¡�� ��� ��� §��‡ª ���:©|¥5¦ ¤O¥��Nª �����•¨q¥

•±]aR\TO@‰R\WJEGŽN@>R}FIY®fSKJ`gB_@*ZOKJMaŽJT3RGTaWbR:R\TO@	E\@*YGKJZaWJZaf>@eY5WJEG@oFIYGKJ`gWyR\@*BlzbRGTO@*Z(WNY5RGTO@	FIZaf>FgBD@*ZNR

caWJEjR\FIfS`w@

J

Yl@*ZO@SE\ŽJr �

A

@

zeWNBDTO@*EGFIZOŽ‰RGK[RGTO@of>KJZXBDF R\FwKNZ

�

��� �5m	FI`w`‡@SHN@SZ‡RGMaWJ`w`Ir•E\@*YGMO`wRxFIZ

�

�oUX@ef>KJP(FIZOŽQZaWbE\EGKymo@SE}R\TaWbZ‘RGTO@ƒE\@*YGKJZaWJZaf>@[m	FgB|R\TaYS~}•±R‰UX@ef>KNPQ@eY“c1KNY\YGFwUO`I@sRGTO@*Z†]^KJE

�

�‰RGK(U1@Vf>@SZ‡R\@SE\@*B•EGFIŽJT‡R	WbE\KJMOZaB•W(YjFIZOŽJ`I@ƒFIYGKJ`gWyR\@*B•EG@eYjKNZaWbZafS@sWbR 


À

�

Ã

�

~}•€Z�RGTaFIY	f*WJYG@

�

�

� �

–




™��

FIY“]^KJMaZaB•YGFIPQca`wr(U|rŠcOMDRGRGFIZOŽ 


š




À

�

Ã

�

z|UX@efSWbMXYj@sRGTO@;YGcX@efhRGE\MOP

� �

–




™

�

�

FIY

mo@S`I`¿WbcOcOE\K„­DFwPŠWbRG@*B‘U|r

�D–




µ




À

�

Ã

�

™

~“°|K

�

�

� �

–




™ �“š

� �

�
�

�

�

�

š

�

�

�

�

�
�

�

�

š

�

�

�

� �

%

@

�

¯

u%YO~Ê•'Y‡{

ºLHN@SZ�FwZ�RGTaFIY[f*WJYG@ƒRGTO@*EG@;FgY‰RGTO@

6

�	U1@STXW„H‡FIKJE	WNY �

A

@

WbZXB‘R\TO@SE\@;FIY‰ZaK†YpR\FIfn¸|FIZOŽa~

•€Z RGTO@‘@>­|RGE\@SP(@†fSWNYj@QR\TaWyR8R\TO@SE\@†WbE\@ŠZOK¹KJRGTO@*E8KJc1@SZ fnTaWJZOZO@S`gY8WbR_Wb`I`

–

%

š Ç„™

z

�

�

� �

–




™��

� (

�




�

�

Ä




š
(

�




�

U1@*f*WbMaYG@

�

�

š �

�
�

~Í•€Z�]vWJf>R*z

� š Ç

z[WbZaB

�

�

� �

–




™��

BDFIHJ@*EGŽN@*Y*zbFwP(cO`Ir|FwZaŽ_FIZŠRGTOFgYofSWJYG@	R\TaWyRoF RoFIY“cXK‡YGYGFwUa`w@•RGK8TaW„HN@	RGTa@•caWJEjR\FIfS`w@•YjRGFgfn¸q~:‚‰TaFIY

FgY‘WbZ
@>­Of>@*cDRGFIKJZ R\K�Wb`I`•R\TO@‹f*WJYG@*Y†WJUXKyHN@ˆUOMDR�FIY‘@>­Dc1@SE\FwP(@SZ‡RnWb`I`wrÈZOKbR•YjK�EG@*`w@*H„WJZ‡R

U1@*fSWJMaYG@�mo@•PŠW„r�Wb`ImoW„rDYQ@>­Dc1@*f>RŠRGKAŒaZaB YGKJP(@•@>­DKbR\TO@SE\P(FIf•fnTaWJZOZO@S`gY(KJc1@SZ ]^KJE†W

R\WJEGŽN@>R‰m	F R\T•P(WJZ|r‘BD@SŽNEG@*@*Y‰KJ]x]^E\@S@*BOKJP•~

! �



+†'�� /10�4��>9��¿25<1# #“7}=�� � �x4 #“25<>=_0 �!9_0�
 �¿25<1#��Š<>0�6

#

ZaKbRGTa@SE_caT‡rDYGFIf*Wb`I`wr‹P(KbRGFIHyWyR\@*B P(@*WNYjMOE\@ŠKb]‰R\TO@‘YjRGFgfn¸‡FIZOŽˆcaEGKNUaWbUOFI`IF Rpr‹P(W„r‹UX@•KJUDi

R\WJFwZa@*B•U|r�YjRGMXBDr|FwZOŽ(R\TO@8R\KbRnWb`¿FIZO@S`gWJYjRGFgf8fSEGK‡YGYji±YG@*f>RGFIKJZ�Kb]}RGTa@_f>KN`w`IFIYGFIKJZ¿~‰‚‰TO@_FgBD@eW(FIY

RGTXWyR8WbZ|r¹`IKJZOŽ•`wFIHJ@eB��GYpR\FIfn¸|FIZOŽ��_FgY;KyHJ@*EGm	Ta@S`IPQFIZOŽN`wr�`wFI¸J@*`wr•R\K•EG@eYjMO`wR;FwZ WbZ‹FwZO@*`IWNYpR\FIf

f>KN`wFgYGFwKNZˆcOE\K|fS@*Y\Y �lF—~ @J~8R\TaWyRƒRGTa@(Y\fSWbRjR\@SE\FwZOŽ•caWbEGRGFgf>`I@Qm	Fw`I`®`w@eW„HJ@3FwZ W•BOF •q@SE\@SZ‡RVfnTaWbZDi

ZO@*`5R\TaWbZAFwR;@*Z‡RG@SE\@*B�m	F R\T¿~ �•YGFwZOŽ•RGTa@QKNEGFIŽJFIZaWJ`5?�FIŽJZO@*EVWbcOcOE\KNWNfnTˆFwR;FgYƒcXK‡YGYGFIUO`w@3RGK

YGTOKym�R\TaWyR“]^KJELKNMOE“fSWNYj@	m	Ta@SE\@[mC@	TXW„HJ@	KJZa`wrQKJZO@[Y\fSWbRjR\@SE\FwZOŽ8BO@SŽJE\@S@	KJ]X]^E\@S@eBDKJP•zNRGTO@

FIZO@S`gWJYjRGFgfQcOEGKNUaWbUaFw`IF Rpr•]^KNEVWbZA@>­DKbR\TO@SE\P(FIf(WbZXB�@*ZaBDKbR\TO@SE\P(FIf(fSKJ`I`wFgYjFIKJZ‹HyWbZOFgYjTa@*Yƒ`wFI¸J@

� � ~®‚‰TO@;KJZO`Ir†c1KNY\YjFIUO`I@s@S­DfS@ScDR\FwKNZ†R\K3R\TOFgY‰FIY	W3P(@*WJYGMOE\@

�

@SE\KQfnTXWbZafS@sKJ]5WQEG@eYjKNZaWbZafS@

@>­OWNfhRG`IrŠWyRoRGTO@sRGTaEG@eYjTOKN`IB†@SZO@*EGŽNrJz 


R\WJEGŽN@>R

�

~®•€Z†R\TO@ƒ@SHJ@*Z‡R“RGTXWyRoRGTO@*EG@ƒFIYoW3EG@eYjKNZaWbZafS@




À

�

Ã

�

fS`wK‡Yj@“RGKƒUOMDRLWbU1KyHJ@“RGTOFgY5RGTOE\@*YGTOKJ`gB8@*ZO@SE\ŽJrNz„F R®FgY5KNZO`IrƒZa@*f>@eYGY\WbE\rƒRGTaWbR 

FIY:U1@S`IKym




À

�

Ã

�

u^U|r(WbZŠ@SZa@SE\ŽJrQKb]¿WyR“`I@*WNYpR

�


†zNR\TO@sYGcOE\@*WNB3FIZ†@*ZO@SE\ŽJrO{:FIZ†KJEnBD@SELRGK8KNUaYj@*EGHN@‰RGTO@

MaYGMaWb`l?�FIŽJZa@SE‰RGTaEG@eYjTOKN`IB•U1@STaW„H|FIKJE(�

�

FwZa@S`gWJYjRGFgf

A

@

`IFw¸N@ �
�

�

6

� u%YO~Ê•?!J{

]^KJE[RGTO@3FwZO@*`IWNYpR\FIf;caEGKNUaWbUOFI`IF RprN~��•KymC@*HJ@SE	KNMOE•caEGKNUO`w@*P FgY[MOZ|MaYGMaWJ`xFIZ•RGTO@_YG@SZXYj@VR\TaWyR

U1@*fSWJMaYG@ƒKJ]xR\TO@;`IWJEGŽN@sZ|MOP3UX@*E	Kb]:BO@SŽJE\@S@eYoKb]:]^EG@*@*BDKNPÁKb]:RGTO@ƒR\WJEGŽN@>RezDmC@;m	FI`w`¿WJ`wm‰W„rDY

ŒaZaB•E\@*YGKJZXWbZafS@*Y‰U1@>Rpmo@S@SZ 


R\WbE\ŽJ@SR

�

WbZaB�
 ZOKŠPŠWbRjRG@*E•TOKym YGP(WJ`w`	


µ




R\WJEGŽN@>R

�

š

�

FgYS~L‚‰T|MaY‰R\TO@V?�FIŽJZO@*E	EG@*ŽJFIPQ@;FgY	ZOKJR•WJfSfS@*Y\YjFIUO`I@J~L°‡R\Fw`I`¿R\TO@8YjMaEGcOE\FgYj@;FgYoRGTaWbRsW(YjFIP(cO`w@

f>KNP(cOMDR\WbRGFIKJZ�EG@*HJ@eWb`gY“R\TO@8Y\WbP(@;UX@*TaW„H|FwKNEoTaKJ`gBOYo]^KJE	`gWbE\ŽJ@ %Z�

�

FwZa@S`gWJYjRGFgf

–




™#š

�

��� �

�

�

�
�

�

–




™

u%YO~Ê•�<‡{

š

�

��� �

�

�

�

�

�

–




™

�

�

u%YO~Ê• 2‡{

š

�

��� �

�

�

�

�

�

�

�

�

�

·

	

�

�

�
�

·

	

�




µ




À

�

Ã

�

µ

�

�

�

D �

�

�

�
�

·

	

�

�

�

�

�

·

	

�




µ




À

�

Ã

�

½

�

�

�

D �

u%YO~ YJÎ‡{

�

�

FwZa@S`gWJYjRGFgf

–




™#š

�

�

�

�

–




µ




À

�

Ã

�

™

�

½
–��

�

D �

™

�

�

�
�

u%YO~ YOŸ„{

m	TO@*EG@QmC@(MaYG@*B�RGTa@ŠE\WJZaBDKJP.YGFIŽJZAcOEGKNcX@*EjRpr¹KJ]“R\TO@

�

·

	

�

�

�

J

YVWbZaB�RGTO@ŠMaZaBD@SEnYjR\WbZXBDFwZaŽ

RGTXWyR��

��� �

�

�

�

�

�

�

Wb`I` f

�

�

�•š �

�O~¾°|FIZafS@•R\TO@¹YjMaP��

��� �

�

FIY(KyHN@SE3RGTO@ % �

Ç

KNcX@*Z

fnTaWJZOZO@S`gY*zlKJP(FIY\YGFwKNZ‹KJ]oW•YjFIZOŽN`w@3RG@*EGP fSWbZ‹TaWbEnBD`IrˆPŠWyRGRG@SEe~

#

caWJEjR;]^E\KJP R\TO@(]vWJf>RGKJE

�

D

�

�
z|R\TO@;EGTXYCKJ]xR\TO@VWbU1KyHJ@•@e»‡MaWyR\FwKNZ‘FgY‰FIBD@*Z‡RGFgfSWb`1R\K3R\TO@;@>­DcOE\@*Y\YjFIKJZ†]^KJE

�

� �

–




™

FIZ

º“»1~¿u�Ya~ �2<N{>~

#

HJ@*E\WJŽJFIZOŽ �

FIZO@S`gWJYjRGFgf

–




™

KyHJ@SEoPŠWbZ|rŠE\@*YGKJZaWJZaf>@eY 


À

�

Ã

�

u^KyHJ@*EG`gWbcacOFwZaŽ_KJE

ZOKJRn{omo@ƒPŠW„r†MXYj@ƒRGTa@8YGWJPQ@VWJ`wŽN@SUOEnWbFgfsYGFIPQca`wFwŒXfSWbRGFIKJZaY	WNY‰UX@S]^KJE\@ƒRGKŠYjTaKym

�

�

FwZO@*`IWNYpR\FIf

�Lš

� �

@

�

u%YO~ YNÉN{

#

Y��
�

RG@SZXBOYƒRGK

@

z¿RGTOFgYVŽJFIHJ@eY[R\TO@

6

�V?�FIŽJZO@*EVUX@*TaW„H|FwKNEƒYGTOKym	FIZOŽ‘R\TaWyRVR\TO@SE\@QFIY;ZOK

YjRGFgfn¸‡FIZOŽX~

!b•



‚‰TO@ŠWbU1KyHJ@QWbE\ŽJMOP(@SZ‡Rƒ]vWbFI`IYƒm	TO@*Z�R\TO@SE\@QFIY;KNZO`wr¹KNZO@QKJc1@SZ fnTaWbZOZa@S`—~_‚‰TO@SE\@(WbE\@

ZOK(FIZO@S`gWJYjRGFgfVfnTaWbZaZO@S`gYoRGK†YGcX@eWb¸•Kb]p~L•€Z�RGTaFIY[f*WJYG@JzOFw]:RGTO@8@*ZO@SE\ŽJr 
ÁfSKJFIZaf>FgBD@eY‰m	F R\T•W

E\@*YGKJZaWJZNR‰@SZa@SE\ŽJr 


À

�

Ã

�

mo@;m	Fw`I`¿TaW„HN@•R\TO@V@>­OfS@ScDR\FwKNZaWb`¿f*WJYG@ƒKJ]:YjRGFgfn¸|FwZOŽXzOWJY	BDFgY\f>MaY\Yj@eB

WyRƒRGTa@3@*ZaBˆKJ]LRGTO@(cOE\@SH|FIKJMaYƒYG@*fhR\FwKNZ¿~

>

MDR8WJYscXKNFwZ‡RG@eBˆKNMDRsR\TO@SE\@JzqR\TOFgYsFgYƒcOE\FwPŠWbE\FI`wr

Kb]5RGTO@*KJE\@>R\FIf*Wb`lFIZNR\@SE\@*YjR	KJZO`IrJ~

+†'�� ���•9_0•0�4�� ,.4 #o=��•4‰7}4	0	#C4

‚‰TO@QKJZO`Ir¹fSWNYj@_]^KJEƒm	TOFIfnT‹mC@QYpR\FIfn¸¹FgYƒYj@*@SZˆR\K•U1@3RGTO@(fSWNYj@3Kb]“m	TO@*Z�mo@3WJEG@QYjFwRjR\FwZOŽ

E\FwŽNTNR:KJZ_RGKJc3Kb]XWsE\@*YGKJZaWJZaf>@Lm	FwRGT3RGTa@oFIZafSKJP(FwZaŽ•@SZa@SE\ŽJrVYjKƒmo@S`I`NE\@*YGKJ`IHJ@eB;RGTaWbR:mo@‰WbE\@

f>KNP(cO`w@SRG@*`wrŠm	FwRGTOFIZ�RGTO@;E\@*YGKJZaWJZaf>@sm	FIBDRGT¿z

#

I � R\TO@SE\@;WbE\@sZOK(@S­|KJRGTO@*EGP(FgfsfnTXWbZOZO@*`IY

KJc1@SZx~ �sW„H‡FIZOŽ�ZOK¹YjMXfnTAfnTaWJZOZO@*`IYƒKJc1@SZ WbP(KNMOZ‡R\YsRGK¹WbZAFIZDŒaZ‡RG@eYjFIPŠWb`I`wrˆ`IKymÍ@*ZO@SE\ŽJr

]^KJE	W3`IWJEGŽN@[RnWbE\ŽJ@>Re~ (•RGTO@*EGm	FgYj@Nz‡RGTO@;YpR\FIfn¸|FIZOŽQcOEGKNUaWbUaFw`IF Rpr(R\@SZaBaYoRGK(Î3WNY

6

�	FIZ‘@*HJ@*EGr

fSWNYj@N~

�‰¡��	¡j¢ �A§ � ¥ ¦[¥��V¥ �s¦[¥ �C© �s§G¨1©

�

¤O¥

’OE\KJP R\TO@QRGFIP(@QFIZaBD@*cX@*ZaBD@*ZNR8c1KJFIZ‡RVKb]“H|FI@SmVzlR\TO@(cOT|r|YGFgfSWb`}E\@*WNYjKNZ¹]^KJEƒRGTa@(WJUaYG@SZafS@

Kb]L`IKym @SZa@SE\ŽJr¹YpR\FIfn¸|FIZOŽ†FgY;f>KJZ‡RnWbFIZO@*B¹FIZˆR\TO@8]vWNfhR\KJE

�




�

�




KJ]“º“»1~®u�Ya~ �2<N{h~;‚‰TOFgY•FgYsRGTO@

]^KJE\PŠWyR\FwKNZ¹cOEGKNUaWbUaFw`IF Rpr•]^KJE•RGTO@(f>KNP(cXKNMOZaB¹YjR\WyR\@J~s?‹@Qm	Fw`I`:@>­DcO`gWbFIZˆcOT|rDYjFgfSWJ`w`Ir‘m	T|r

FwRƒFgY;YjPŠWb`I`5]^KJE % �

Ç

~V‚‰TO@QEG@eYjKNZaWbZafS@_YjR\WyR\@_FgY;W†PŠWbZ|r‡i—U1KDBDr•@SZ‡R\WJZOŽJ`I@*B�YpRnWyRG@N~V•±]

mo@VFwPŠWbŽNFwZa@;RGTO@_BO@*fSW„r‘Kb]}RGTOFgY•fSKJP(c1KJMOZaB•YjR\WbRG@‘užWb`IEG@eWJBDr†caEG@*caWbE\@*B•U|r�YGKJP(@VKbR\TO@SE

P(@*WJZaY•Y\W„rO{o@*WJfnT¹KNcX@*ZˆfnTaWbZaZO@S`:fSWbE\E\Fw@eY	W„moW„r�YjKNPQ@;]^EnWJf>RGFIKJZ¹KJ]:R\TO@_KNMDRGŽNKJFIZOŽ 0aMD­lz

m	FwRGT¹ZOKŠcOE\@>]^@*EG@*Zaf>@;]^KNEsWJZ‡r‘KJZO@8cXWbEGRGFgf>MO`gWbE[fnTaWJZOZO@*`ž~ +	MOZOZaFwZOŽ†RGTOFgY[m	TOKN`w@VcaEGKDf>@eYGY

FIZ_E\@SHJ@*E\YG@LFwR:U1@*fSKJP(@*Y:@*H‡FgBD@*ZNR:RGTXWyR:RGTO@oKJcDR\FwP3MOP m‰W„rsR\K	����
�
 RGTa@ofSKJP(cXKNMOZaB3YpRnWyRG@

FgYLR\K_TaW„HN@	@*WJfnT•fnTaWbZOZa@S`Xf*WbE\EGr(WbZŠFIZafSKJP(FwZaŽ$0aMD­Šm	FwRGT•@>­OWJf>RG`Ir_R\TO@•E\FwŽNT‡RoWbP(cO`IFwRGMaBD@

WbZXB(cOTaWJYG@J~}‚‰TOFgY“fSKJE\EG@eYjc1KJZaBaY:RGK8TOKymo@SHN@SELWJZŠ@SZ‡R\WJZOŽJ`I@*BQFIZOF R\FIWJ`XYjR\WbRG@J~}?�FwRGT‘WJ`w`aRGTO@

FIZaf>KNPQFIZOŽ 0XMD­ FwZaYjRG@eWJB fSKJZaYjRGEnWbFIZO@*B‹R\K�U1@‘FIZ KJZO`IrAKJZO@‘fnTXWbZOZO@*`“FwR3U1@*fSKJP(@*Y3f>`I@*WbE

RGTXWyRVmC@(WbE\@_ZaKbRV@>­Of>FwRGFIZOŽ•RGTO@(E\@*YGKJZaWJZaf>@_FwZ‹RGTO@(KNcDRGFIPŠWb`}moW„rˆWJZaB¹R\TO@(UOMOFI`IBOMOc‹KJ]

WbP(cO`IFwRGMaBD@	FIZaYGFIBO@	FIY}ZOKJR“YjK;`gWbE\ŽJ@��bFž~ @J~IzbR\TO@[f>KNP(cXKNMOZaB(YpRnWyR\@oTXWJY®WVYGP(WJ`w`DcaEGKNUaWbUOFI`IF Rpr

Kb]5]^KJE\P(FwZOŽX~

‚‰TO@•RGFIPQ@•BD@*cX@*ZaBD@SZ‡R(H|Fw@*mÁFIYQ@SHN@SZ P(KNEG@†E\@SHN@*WJ`wFIZOŽa~‹•€PŠWbŽJFIZO@�Wˆm‰W„HJ@†caWNfn¸J@SR

FIZaf>FgBD@SZ‡R‘KNZ�RGTa@�YjrDYjRG@*P�~ ’OKJE•W YjFIZOŽN`w@ˆKNcX@*Z
fnTaWJZOZO@S`ƒ’O@eYjT|UaWNfnTÈE\@*YGKJZXWbZafS@JzoRGTO@

UOMOFI`gB|i—MacˆKb]“WJPQca`wFwRGMaBO@_FIZ¹RGTO@QFIZNR\@SE\FwKNE[E\@SŽJFIKJZˆf*WbZ¹U1@QBO@*f>KNP(cXK‡Yj@eB¹WJY	]^KN`w`IKym[Y*~

#

Y

RGTa@ƒ`I@*WNBDFIZOŽ3@eBDŽJ@ƒKb]5RGTO@;m‰W„HJ@*caWJfn¸N@>R“WbcacOEGK‡WJfnTO@eYLR\TO@;EG@*ŽJFIKJZ†KJ]:WbRjRGEnWJf>RGFIKJZ¿z|P(KNYjR‰FIY

RGMaEGZO@eB W„moW„rˆBDMa@(RGK•RGTa@†»NMXWbZ‡RGMOP�EG@-0a@*f>RGFIKJZAcOTO@*ZOKJP(@SZXWO~�uv•±R8FIY8W•MXYj@S]^MO`LP(KDBD@S`

RGK�RGTOFIZO¸ KJ]	RGTO@•»‡MaWbZ‡RGMaP E\@10X@*fhR\FwKNZ�WJYQBDMO@•RGKAWˆUaWJEGE\FI@SE_`IKDfSWbRG@*B�YjKNPQ@•BDFIYjR\WJZaf>@

W„m‰W„r†]^E\KJP RGTa@3FIZ‡RG@SEnWJf>RGFIKJZ¹E\@SŽNFwKNZ¿~ {�‚‰TO@QmoW„HN@>]^MOZaf>RGFIKJZ¹FIZˆR\TO@3FIZ‡RG@*E\WNfhRGFIKJZ¹E\@SŽNFwKNZ

f>KNZaYjRGE\MafhR\FwHN@S`Ir•FIZ‡RG@SEG]^@SE\@*Y•m	F R\TˆZO@*mÍWbP(cO`IF R\MaBD@Q@SZ‡RG@*EGFIZOŽŠR\TO@3E\@SŽNFwKNZ¿~

#

RsRGTO@(YGWJP(@

RGFIP(@JzXRGTO@QWbP(cO`IF R\MaBD@3`w@eW„H‡FIZOŽ(R\TO@_E\@SŽNFwKNZ�FgY[KNMDRsKJ]®cOTaWJYG@8m	FwRGT¹R\TO@_E\@10X@*fhR\@*B•m‰W„HJ@Nz

fSWJZaf>@*`w`IFIZOŽ3FwR•WbZXB�WNYGYGFgYpR\FwZOŽQP(KJE\@VWbP(cO`IF R\MaBD@;RGK(@*ZNR\@SEe~

I[Kym�YGMOcOc1KNYG@oP(WJZ|r8fnTaWbZOZa@S`gY5WJEG@CKJc1@SZ¿~

#

`I`|RGTO@ 0aMO­8@SZ‡RG@*EGFIZOŽ[R\TO@‰FwZ‡R\@SE\FwKNE5P3MaYpR

Kb]OfSKJMOEnYj@®E\@>R\MOE\Z¿z„UOMDR5FwR5BDK|@eYxYGK	]^E\WJŽJP(@SZ‡R\@*BƒFwZ‡R\K•Wb`I`bR\TO@“KJRGTO@*ExKJc1@SZ8fnTXWbZOZO@*`IY*~ (sZO`Ir

RGTa@_]^EnWJf>RGFIKJZ¹R\TaWyR;PŠWb¸J@eY•FwR;UaWJfn¸•FIZNR\K†R\TO@3@*Z‡RGEnWbZafS@3fnTaWJZOZO@S`:TaWNY[R\TO@(KJcOc1KJEGRGMOZaF Rpr

RGK(FIZ‡RG@SEG]^@SE\@(uvf>KNZaYjRGE\MafhR\FwHN@S`IrD{“m	FwRGT�RGTO@;E\@*YjRoKJ]xR\TO@V@SZ‡RG@*EGFIZOŽQmoW„HN@ScaWNfn¸J@SR*~5‚‰Ta@;fSKJZDi

!�Y



YjRGE\MafhR\FwHN@ŠFwZ‡RG@*Ej]^@*EG@*Zaf>@ŠFgY8ZaKˆ`wKNZOŽJ@*E8@>…†fSFw@*ZNRQWbZaB FgY8FIZ ]vWJf>R3Wb`IP(KNYjR8ZO@SŽN`wFIŽJFIUO`I@Š]^KJE

% �

Ç

zJRGTO@*EG@*U‡r3EGMaFwZOFIZOŽ;R\TO@•BD@*`wFgfSWbRG@	cOE\KDf>@*Y\Y:RGTXWyR“m‰WJY®E\@*YGc1KJZaYGFwUa`w@o]^KJELRGTO@[UaMOFw`gBDMOc

Kb]CRGTO@(m‰W„HJ@_]^MOZafhR\FwKNZ FwZaYGFgBD@J~Q‚‰TO@(KJEGRGTOKNŽJKJZXWb`IF Rpr•Kb]CRGTO@(KJRGTO@*E;fnTXWbZOZO@*`IYƒcOE\@SHN@SZ‡R\Y

FIZNR\@SEG]^@SE\@SZafS@‰FwZQRGTa@•YGf*WyRGRG@SE\FIZOŽVBDFwP(@*ZaYjFIKJZx~5•±]lmo@CR\E\WNf>@	KyHN@SE:RGTO@‰RnWbE\ŽJ@SR“f>K|KJEnBDFIZaWyR\@*Y*z

`I@*W„H|FwZaŽ_KJZa`wr(R\TO@ƒY\fSWbRjR\@SE\FwZOŽ(f>K|KNE\BDFIZaWbRG@Jz‡P(KNYjRoKJ]xR\TO@ƒfSKJTO@*EG@*Zaf>@ƒWbZaB‘RGTa@ƒfSKJZaYjRGE\Mafhi

RGFIHJ@ƒFIZNR\@SEG]^@SE\@SZafS@;FIYo`IKNYjR*zOWbZXB‘ZOK(E\@*YGKJZaWJZ‡RCUOMOFI`gBDMOc•KDfSf>MaE\Y*~:‚‰Ta@SE\@>]^KJE\@Jz|KNZO@;moW„rQRGK

MOZaBO@SEnYpRnWbZaB‘RGTO@VZaKJZDi€YpR\FIfn¸|FIZOŽQFIYoR\K†YGW„r(R\TaWyR•BD@ef>KNTO@SE\@SZafS@;FIYoR\KQUa`IWJPQ@N~

�‰¡��	¡�� �����s¤��o«e£•¥¿¤OªL© ���•¦ 
�¥'� �

�

¤O¥ � ¥ �C© � � � �jª � �

°|MOcacXK‡Yj@ˆmo@ˆTaW„HN@ˆW EG@eYjKNZaWbZ‡R‘»‡MaWJZNR\MOP�PQ@efnTaWbZaFIf*Wb`•’XWbUOE\r‡i—d}@SE\KbR‘f*W„H|F RprNzom	Ta@SE\@

RGTa@ƒcXWbEGRGFgf>`I@ƒTXWJY‰WQTOFwŽNT•caEGKNUaWbUOFI`IF RprŠKJ]:U1@SFIZOŽQ]^KJMOZXB‘FIZ•UX@SRpmC@*@SZ•RGTO@ƒRpmoKQE\@10X@*fhR\FwZaŽ

UaWJEGE\Fw@*E\Y*~ I[KymVz5BOMOEGFIZOŽ�RGTa@(RGFIPQ@ŠFwRVR\WJ¸J@eYƒ]^KJE;RGTa@ŠcOEGKNUaWbUaFw`IF RprˆRGK•UOMOFI`IB MacAFIZARGTO@

FIZNR\@SE\FwKNE*zsYjMOcacXK‡Yj@‹mC@ f>KNZNR\FwZ|MaWJ`w`IrÈPQ@eWJYGMOE\@ˆRGTa@‹c1KNYGF R\FwKNZ
KJ]8RGTO@AcaWJEjR\FIfS`w@‹FwZaYGFgBD@J~

•€Z�BDKNFwZaŽ‹YGK�mo@•BD@ef>KJTa@SE\@†RGTa@•m‰W„HJ@Š]^MaZafhR\FwKNZ WbZXB FwZ�]vWJf>R3ZO@*HJ@SE3ŒaZaB�F RQRGTa@SE\@•WyR

Wb`I`—~

#

` R\@SE\ZaWyR\FwHN@S`IrJz¿FIPŠWbŽNFwZO@(YGFwP(cO`IrˆR\Fw`wRGFIZOŽ•KJZO@(UaWJEGE\FI@SEŠu^P(FIEGE\KJEh{	R\K•P(WJ¸J@(FwR8ZOKJZDi

caWJE\WJ`w`I@S`qR\K(RGTO@;ŒaEnYjR•WbZaB�E\@*BDFIEG@efhR\FwZOŽ(R\TO@ 0aMD­•FIZNR\K†WbZ�KJEGRGTOKNŽJKNZaWb`lBDFIEG@efhR\FwKNZ¿zaWbŽ‡WbFIZ

YGcXKNFw`IFwZaŽ¹RGTO@•EG@eYjKNZaWbZXf>@J~ �¹@*WNYjMOE\@SP(@*ZNR8@*Z‡R\WbZaŽJ`I@*Y8KJRGTO@*E•uvKJEGRGTOKNŽJKJZXWb` {VBD@SŽNEG@*@*YVKJ]

]^E\@S@*BOKJP m	FwRGT‹RGTO@(KJZa@QKJ]“FIZNR\@SE\@*YjR*z¿E\@*YGMO`wRGFIZOŽ�FwZ 0aMD­�U1@SFIZOŽ•@>•q@*f>RGFIHJ@*`wr¹E\@>i€BDFIEG@efhRG@eB

FIZNR\K•KJEGRGTOKNŽJKJZXWb`}YpRnWyRG@eYS~Š‚‰T|MaYƒR\TO@†YpRnWyR\@*YƒKb]oRGTO@(RnWbE\ŽJ@SR(uvF ]‰cXKJRG@*ZNR\FIWJ`w`Irˆ@S­DfSF RnWbUO`I@e{

WbE\@VFIZ¹@>•q@*fhRƒf>KJZ‡R\FwZ|MaWJ`w`Ir‘P(KJZaF R\KJE\FwZOŽˆuvP(@*WJYGMOE\FwZaŽ‡{CRGK•Yj@*@8F ]}R\TO@8FIZaf>KNPQFIZOŽ†cXWbEGRGFgf>`I@

TaWNY3PŠWNBD@•FwRŠFwZÈFIZaYjFgBD@Nz“FIEGKNZOFIf*Wb`I`wr R\TO@SZÈcOE\@SHN@SZ‡RGFIZOŽ�FwRŠ]^E\KJP�@SHN@SE(BDKJFIZOŽ YGKa~�‚‰TO@

UOMOFI`gBDMOc�cOEGKDfS@*Y\YCKJ]5f>KNZaYjRGE\MafhR\FwHN@sFIZ‡RG@SEG]^@SE\@SZXf>@ƒFwZ•RGTO@;FIZ‡RG@SEnWJf>RGFIKJZ•EG@*ŽJFIKJZ¿z|BD@*Y\f>E\FIUX@eB

FIZ¹RGTO@QcOE\@*fS@*BDFIZOŽ†caWJE\WJŽJEnWbcOTxzOFIYƒYG`wKymo@SE	R\TaWbZ‹`wFIZO@eWbE•FIZ

˜

~;‚‰TO@SE\@>]^KNEG@NzOR\TO@QfSKJZaYjR\WJZ‡R

P(@*WNYjMOE\@SP(@*ZNR‰Kb]5RGTO@;caWJEjR\FIfS`w@

J

YocOE\@*YG@SZXf>@ŠuvWJZaB‘E\@*YGMO`wR\WJZNR‰cOE\@SHN@SZ‡RGFIKJZ•Kb]:YjRGFgfn¸|FwZaŽ‡{“FIY

WbZ�@>­OWJPQca`w@;Kb]:RGTa@��1@SZOK �jcaWbEnWJBDK„­!�•FIZ•PQ@eWJYGMOE\@SP(@SZ‡R‰RGTO@*KJE\rJ~

+†'�� � =80	#�� 
��x<S=80

?A@ŠTaW„HJ@(cOE\@*YG@SZ‡RG@eB‹W�ŽN@SZO@*E\WJ`LWbcOcOE\KNWNfnTˆR\K•RGTO@Š`IKym @*ZO@SE\ŽJr�YjRGFgfn¸|FwZaŽ�caEGKNUO`w@*P•zxFIZ

RGTa@ˆ]^KJE\P Kb] #si±P(WbRGE\F ­ RGTO@*KJE\rJ~ ‚‰TOFIY‘RGTa@SKJE\rÈFIY•mC@*`w`;YGMOF R\@*B ]^KNE†R\TO@�RnWJYG¸qz[YjFIZaf>@

FwR†TOFwŽNTO`IFwŽNTNRnYQRGTO@�@*Y\Yj@*ZNR\FIWJ`‰]^@*WbRGMOE\@*Y(KJ]ƒP3MO` R\FIfnTXWbZOZO@*`•Y\fSWyRGRG@*EGFIZOŽ WyR†`IKym FIZaf>FgBD@*ZNR

RGEnWbZXYj`gWyR\FwKNZaWb`‡@SZO@*EGŽNrJ~5?‹@[BDFgB3ZOKbR®ZO@*@*B3RGK;PŠWb¸N@oWƒTaWJEGP(KJZaFIfCKJE}KbR\TO@SELWJcOcOE\K„­DFwPŠWyR\@

WJY\YGMOP(cDRGFIKJZaYŠWJUXKNMDR(RGTO@ˆYGKJ`IFgB�RnWbE\ŽJ@SR*z“m	TaFIfnT FgYŠfnTaWbEnWJf>RG@SE\F

�

@*B�U|r�FwR\Y(`IKJZOŽ EnWbZOŽN@

FIZNR\@SEnWJf>RGFIKJZ8m	FwRGT_RGTO@oFwZXf>KJP(FIZOŽ•cXWbEGRGFgf>`I@oWJZaBVFwR\Y}BD@SZXYjFwRprVKb]aYjR\WbRG@*Y*~ �p? WbE\P��®YjMaEj]vWNf>@*Y

WbE\@ƒFwZafS`wMXBD@*B�FIZ•R\TO@;]^KJE\PŠWb`IFIYGP•zOWbZaB�BDKŠZOKJR[fnTaWbZOŽN@•R\TO@VZOKNZDi±YjRGFgfn¸|FwZaŽ(fSKJZafS`wMXYjFIKJZ¿~

°|@SHN@SEnWb`•YGMOcOc1KJEGRGFIZOŽ WJEGŽNMOP(@SZ‡R\YQ]^KNE†RGTa@ˆZOKJZOi±YjRGFgfn¸|FwZOŽ fSKJZafS`wMaYGFIKJZ mC@*EG@¹ŽNFwHN@SZ¿~

d}@SE\TaWbcXY•P(KNYjRsHyWJ`wMaWJUO`I@_FgY•R\TO@QcOT|r|YGFgfSWb`:BD@*fSKJTO@*EG@*Zaf>@3cOFgfhRGMaEG@QWJY\YjKDf>FgWyR\@*B¹m	FwRGT�RGTO@

f>KNZaf>`IMaYGFwKNZ†R\TaWyR	R\TO@SE\@VFIY‰ZaK(YjRGFgfn¸|FwZaŽQFIZ�RGTO@

�

@SE\K_R\E\WJZaYG`IWbRGFIKJZaWJ`1@*ZO@SE\ŽJr‘`wFIP(F Re~

+	@SH|FI@Sm	FIZOŽARGTO@•KNUaYj@*EGHyWbRGFIKJZaY3`w@eWJBDFIZOŽ MOc RGKARGTa@�ZaKJZDi€YpR\FIfn¸|FIZOŽ f>KJZXf>`IMaYjFIKJZxzLmC@

YjR\WbEGR3m	FwRGT�RGTO@�ZO@eWbE�Ÿ*ÎJÎ
�.YjRGFgfn¸|FwZaŽ�FIZ RGTa@

�

@SE\K¹RGEnWbZaYG`gWyRGFIKJZXWb`“@*ZO@SE\ŽJr `IFwP(FwR(fS`IWNYpi

YGFIf*Wb`I`wr uvYjRGFgfn¸|FwZOŽ�cOEGKNUaWbUaFw`IF Rpr Ÿe{>~ˆ?‹@‘RGTO@*Z FIZ‡HNKJ¸N@(RGTO@•cOTO@SZaKJP(@SZOKNZ Kb][»‡MaWJZNR\MOP

E\@10a@efhRGFIKJZ•uv’:FIŽa~ YO~IŸe{>zJm	TOFgfnT(¸J@S@*caY:RGTa@	FwZafSFIBO@SZ‡RLcaWbEGRGFgf>`I@‰]vWbE}]^E\KJP RGTO@[YGMOEG]vWJfS@8uvYjRGFgfn¸Ni

FIZOŽ‹caEGKNUaWbUOFI`IF Rpr ÎN{>~ ‚‰TOFIE\Blz“mC@�ZOKbR\@‘R\TaWyRŠ»‡MaWbZ‡R\MOP�EG@-0a@*f>RGFIKJZ�f*WbZ UX@�KyHJ@*E\fSKJP(@

U|r•EG@eYjKNZaWbZafS@*Y8už’:FwŽX~�Ya~ ÉN{hzqWbZaB�YjFIZaf>@3EG@eYjKNZaWbZXf>@*YsWbE\@8MOUOFg»‡MOFwRGKJMXYsFIZ�W‘P(WJZ|r�U1KDBDr

! !



R\WJEGŽN@>RezDUX@*FwZOŽ(R\TO@8’O@eYjT|UaWNfnT�YjR\WbRG@eY‰U‡r•m	TOFgfnT�W(caWJEjR\FIfS@Vf>KJMa`IB•YjRGFgfn¸ŠRGK(R\TO@8YjMaEj]vWNf>@Jz

c1@SE\TaWbcaY3YpR\FIfn¸|FIZOŽˆWbcacOEGK‡WJfnTO@eY(Ÿ‘Wy] R\@SEQWb`I`ž~ˆ’aKJMOEGRGT¿z}mo@‘YGMOŽJŽN@*YjR8RGTaWbR3BD@ef>KJTa@SE\@SZafS@

u ]^E\KJP RGTa@8cX@*E\YGc1@*fhR\FwHN@8Kb]}R\TO@8FIZaf>KNPQFIZOŽ†fnTaWJZOZO@*`žzXm	F R\Tˆ@S`I@*YjRGFgf8Y\fSWyRGRG@*EGFIZOŽ†BD@SŒaZaBD@eB

WJY}fSKJTO@*EG@*ZNRh{¿E\MOFIZaY5RGTO@‰E\@*YGKJZaWJZaf>@C@>•q@*f>R*zJE\@SFIZaYjR\WbRGFIZOŽ•R\TO@	»‡MaWbZ‡RGMaPÍEG@-0a@*f>RGFIKJZQWJY5RGTO@

BD@SRG@SE\P(FwZaFwZOŽƒ@>•q@*f>R*~®’:FwZXWb`I`wrNzyRGTO@*Z¿zbR\TO@SE\@oFIY}ZOKVYjRGFgfn¸|FwZOŽXzbWbZaB_RGTa@‰YGTOKNEjR®WbZaYGmo@SE®WJY5RGK

m	T|r‘FgY �o»‡MaWbZ‡RGMaP E\@10a@efhRGFIKJZ¹WJZaB�P(WJZ|r•fnTaWJZOZO@S`5BD@*fSKJTO@*EG@*Zaf>@N~C‚‰TO@VMO`wRGEnWJYGTOKNEjR[@S­‡i

cO`gWbZaWbRGFIKJZ†FgY‰YjFIP(cO`Ir†»NMXWbZ‡RGMOPÁE\@10X@*fhR\FwKNZ¿z|UOMDR‰RGTaFIYoFgYoBaWbZOŽN@SE\KJMaYCWbZaB‘ZOKJZDi±E\FwŽNKJE\KJMaY*z

WJY‰mo@;TaW„HJ@sRGE\FI@*B•RGKŠYGTOKymV~

#

`I`‡RGTOFgY5BOK‡@eY¿ZOKJRxR\@S`I`‡MXYxP3MafnT8WbU1KJMDR:TOKym YpR\FIfn¸|FIZOŽ[R\MOE\ZaY¿KNZ_WJYxFwZafSFIBO@SZ‡R5R\E\WJZaYG`IWbi

RGFIKJZXWb`D@SZa@SE\ŽJr8FgY®EnWbFgYj@eBl~:‚‰TaFIY®FgY}R\TO@[YjMaUDtp@*f>RLKb]1RGTO@	]^KN`w`IKym	FIZOŽ;caWbc1@SEezbm	TO@*EG@[Wƒ?��

>

WbZXWb`Ir|YGFgYLcOE\KyHJ@eYLHJ@*EGr(MaYG@>]^Ma`ž~ 	sMaWJZ‡RGMOPÁE\@10a@efhR\FwKNZ†FIY‰W3cOT|rDYjFgfSWJ`XcOTa@SZOKNPQ@*ZOKJZ‘`wFI¸J@eB

BDFIEG@efhR\`wrŠR\KQRGTO@;]vWJFw`IMOE\@VKb]xR\TO@V?��

>

WJcOcOE\K„­|FIPŠWyR\FwKNZ¿~

!�<



� �������	��
 �




� �

�

��� ���‰�

� �

�
� % �

��� �

 ���‰�

�

�
�

�����	 ����

���

�

�

�

�

������ Á�

�

�

� �¾� % �‹�

�

�

�

�� 

�

�� � � �

�

���

���

 "!

�¿2x7}9$#L2

•€Z

� �

i“mo@8YjTaKymC@eB†R\TaWyR•MaZaBD@SE•HJ@SE\r†ŽN@SZO@*E\WJ`¿f>FIE\fSMOPŠYpRnWbZafS@*Y*zOWyRGKNPŠY	WbcOcOE\KNWNfnTOFIZOŽ

W†YGMOEG]vWJf>@Vm	FI`I`5ZOKJRsYjRGFgfn¸�WNY[FwR\Y[FIZafSKJP(FwZaŽ†@SZO@*EGŽNr•WJcOcOE\KNWJfnTa@*Y

�

@*EGKX~	‚‰TOFIYsFgY	RGE\MO@8KJ]

@SFwRGTa@SEVm‰WbE\P.KJE8fSKJ`gB‹YGMOEG]vWJf>@eYS~ �•@SE\@Qmo@(@>­DcO`IKJE\@QRGTO@(R\E\WJZaYjFwRGFIKJZAE\@SŽJFIKJZ�]^EGKNP.ZOKNZ

YjRGFgfn¸‡FIZOŽ;R\K3YjRGFgfn¸‡FIZOŽ8WNYL@SZa@SE\ŽJr_FgYCFwZafSEG@eWJYG@*Bl~:‚‰TO@•¸N@Sr_RGK_MaZaBD@SEnYjR\WbZXBDFwZaŽ;RGTO@•RGEnWbZaYGF i

RGFIKJZ(E\@SŽNFwKNZ3FgY®R\TO@[?��

>

WJcOcOE\K„­DFwPŠWyR\FwKNZ3WJZaBQRGTO@•ZaWyR\MOEG@	KJ]1FwR\Y“UOE\@*Wb¸DBDKym	Zx~:°|FIP(cO`w@

E\MO`w@eY[]^KNE;MOZaBD@*E\YjR\WJZaBDFIZOŽ†R\TO@(EGKN`w`IKyHJ@*E[RGK�TOFIŽJTO@*Es@*ZO@SE\ŽJrNzqcXK‡YpRGižR\TOEG@eYjTaKJ`gB¹UX@*TaW„H|FwKNE*z

FIZaf>`IMaBDFIZOŽˆWbZXWb`IrNR\FIf*Wb`®]^KNEGP3MO`gWb@Q]^KJE_YGKJP(@ŠWJYGr|P(cDRGKJRGFgfQ]^KJE\P(Y8Kb]oRGTO@‘WbRjR\E\WNfhRGFIHJ@(c1Kbi

RG@*Z‡RGFgWb`“WJEG@ŠcOE\@*YG@SZ‡R\@*Bl~•?‹@‘BOFIY\f>MaY\Y8W•cOEnWJf>RGFgfSWJ`L@>­OWbP(cO`I@ŠKb]	WyR\KJPQi€YjMOEG]vWJfS@(caWbFIE8FIZ

HyWbE\FwKNMaY‰YjMaUaYpR\E\WbRG@;ŽJ@*KJP(@>R\EGFI@*Y*~®?A@8Wb`gYjKŠBDFgYGfSMaY\YoRGTO@_f*WJYG@;Kb]5`IKym @SZO@*EGŽNr†YGf*WyRjR\@SE\FwZaŽ

]^E\KJP fS`wMaYjRG@*E\Y*~

�Q'*) /1032x7}=�
�
&#“25<>=80

‚‰TO@ˆcaEGKNUO`w@*P KJ]VYjRGFgfn¸|FwZaŽ Kb]8WyR\KJPŠY(RGK YjMOEG]vWJfS@*YŠWbR‘HJ@*EGr `wKym f>KN`w`IFIYGFIKJZ HJ@*`wKDf>FwRGFI@*Y

TaWNY•W(`IKJZOŽ†TaFIYjRGKNEGr•WbZaB•TXWJY[P(@SR•m	F R\T�YGKJP(@_f>KNZ‡RGE\KyHJ@SEnYGrJ~C‚‰Ta@8FIY\YGMO@8ŽJK|@eY[UaWNfn¸†RGK

RGTa@V@*WbE\`Ir†BDFIYjRGKNEjR\@*B�m‰W„HJ@

>

KNEGZ�WbcOcaEGK„­DFIP(WbRGFIKJZ•EG@eYjMO`wR\Y‰KJ] =x@SZOZXWbEnB|i 2NKJZa@*Y*,wŸ-.—zDm	TOK

KJUOR\WbFIZO@eB�R\TO@†R\TOE\@*YGTOKJ`gBA`IW„mÁYjRGFgfn¸‡FIZOŽ¹cOE\KJUXWbUOFI`wFwRpr�ŽNKJFIZOŽˆWJY �AFwZ R\TO@†`IFwP(FwR3KJ]‰`IKym

HJ@*`wKDfSF R\Fw@eYS~:‚‰TOFIY}cXWbc1@SE}FIY}W;f>KNP(caWbZOFIKJZ_RGKƒcaWbc1@SE}• , � .±zbm	TO@*EG@*FwZQmC@ocOMDR®R\TO@‰cOE\KJUO`I@SP

KJZ¹WQŒaE\P(@SE	R\TO@SKNEG@SRGFgfSWJ`q]^KJMOZaBaWyRGFIKJZx~“?A@_YjTaKymC@eBAuvZOKJZOi—c1@SEGRGMOE\UaWbRGFIHJ@S`IrO{“RGTaWbR•FwZ¹WJZ

MO`wRGEnWJfSKJ`gB_f>KN`w`IFgYjFIKJZQWƒYGFIPQca`wFgYpR\FIfoKNZO@>i±UXKDBDrVH|FI@Sm Kb]aR\TOFIZOŽNY}FgY}@*Y\Yj@*Z‡RGFgWb`I`wr8fSKJE\EG@efhR}@SHJ@*Z

Fw]“RGTa@3Z|MOP3UX@*EƒKJ]CFIZ‡RG@SE\ZaWJ`:BD@*ŽJE\@S@eY•KJ]L]^EG@*@*BDKNP FIYƒHN@SE\r�`gWbE\ŽJ@N~V?‹@ŠfSKJZafS`wMaBO@*B¹R\TaWyR

WbcacOEGK‡WJfnTOFIZOŽ WyR\KJPŠY•m	Fw`I`sZaKbR�YjRGFgfn¸ÈRGKÈYjMOEG]vWJfS@*Y‘F ]VR\TO@AWJcOcOE\KNWNfnTÈHN@S`IKDf>FwRpr FgY‘`IKym

@SZaKJMOŽNT¿zJ@*HJ@SZŠFw]lRGTa@•YjMaEj]vWNf>@[FgYLm‰WbE\P•~:’aEGKNP R\TO@[P(@>R\TOKDBOY“MXYj@eBlzNFwRCFgY“fS`w@eWbE®R\TaWyRCRGTO@

!.2



ZOKNZDi±YjRGFgfn¸|FwZaŽ‘E\MO`w@(moKJMO`gB�WJcOcO`Ir•RGK¹f>`IMaYjRG@*E\Y;WJYƒmo@S`I`LWJY;YG@SP(F i±FIZDŒaZOFwRG@ŠYGMOEj]vWNf>@eYSzlWbZXB

moKJMO`gB•WJ`IYGK(WbcOcO`Ir†R\K(cOEGKJtp@*f>RGFI`w@eY‰PQKNEG@;f>KNP(cO`w@S­†RGTXWbZ¹WyR\KJPŠYS~

’OE\KJP WJZ @>­Dc1@SE\FwP(@SZ‡RnWb`ocX@*E\YGcX@efhR\FwHN@�WbRGKJPQi€YjMaEj]vWNf>@‘YjRGFgfn¸|FwZOŽAf>KNMO`IB�FwP(caWNfhRQRGTO@

WbE\@*W(KJ]LŽJMOFgBDFIZOŽ‘WJZaB•RGEnWbcacOFwZaŽ‘WyR\KJPŠY[FIZ�PŠWyR\@SE\FIWJ`¿m	FIEG@eYsWJZaB¹f>KNZNRnWbFIZO@SEnY*~	•€Z¹RGTOK‡Yj@

WbcacO`wFgfSWbRGFIKJZaY[F R•FgY	ZO@ef>@eYGY\WbE\rŠRGK‘cOEG@eBDFgfhR[R\TO@8HJ@*`wKDfSF R\Fw@eY	ZO@S@eBD@*B�]^KNE•»‡MaWbZ‡R\MOP E\@10X@*fhi

RGFIKJZxz|YjRGFgfn¸|FwZaŽazDWbZaBŠRGTO@sRGEnWbZaYGFwRGFIKJZ‘E\@SŽNFwP(@sUX@SRpmC@*@SZŠR\TO@SP•~®?A@ƒBDK(YGK_FIZ†RGTaFIY‰caWJcX@*E*~

#

U1KyHJ@“Wsf>@*EjRnWbFIZ;RG@SP(c1@SEnWyR\MOEG@“KJE¿¸|FIZO@>R\FIf“@SZO@*EGŽNrJzeUOMDR®YpR\Fw`I`Nmo@S`I`JU1@S`IKymARGTO@oWyRGRGEnWJfhi

RGFIHJ@_mC@*`w`:BD@ScDR\TˆKb]®R\TO@3WbRGKNP YGMOEG]vWJf>@Vc1KbR\@SZ‡RGFgWb`—zqWyRGKNPŠY[m	FI`w`}YpR\FIfn¸•RGK•YjMOEG]vWJfS@*Y•m	F R\T

ZO@eWbE(Ÿ*ÎNÎ‘c1@SEnf>@*ZNRVf>@*EjRnWbFIZ‡RprJ~(‚‰TO@(EG@eWJYGKJZ¹]^KNE;RGTOFgY;FIYVYGFIPQca`w@ �

k

`gWJY\YGFIf*Wb`:RGEnWytp@efhRGKNEGr

YGFwP3MO`IWbRGFIKJZaYLKb]xWyR\KJPQi€YjMOEG]vWJfS@	f>KJ`I`IFIYGFwKNZaYLWbRC`IKymÈfSKJ`I`wFgYjFIKJZŠHN@S`IKDf>FwRGFI@*Y®FIZaBDFgfSWbRG@sYjRGFgfn¸|FwZaŽ

m	FwRGT†ZO@eWbE‰f>@*EjRnWbFIZNRprQU1@*fSWJMaYG@	RGTO@;WJf*f>@*`w@*E\WbRGFIKJZ(FwZ†RGTO@;WyRGRGEnWJfhR\FwHN@[E\@SŽJFIP(@[FgYL]^KN`w`IKymC@eB

U|r•W(TaWJE\B�f>KN`w`IFgYjFIKJZ•m	FwRGT•RGTa@VmoWJ`w`—~C‚‰TOFgY[WJ`wP(KNYjR•Wb`Im‰W„r|Yo`I@*WNBOY‰RGK†YGMD…†f>FI@SZ‡R[@*ZO@SE\ŽJr

`IKNY\Y}]^EGKNP R\TO@•cXWbEGRGFgf>`I@‰RGK8R\TO@•YGMOEG]vWJf>@[RGTaWbR“FwP(P(@*BOFIWbRG@•@eYGf*Wbc1@	FIYCZOKJR“cXK‡YGYGFIUO`w@N~:‚‰TaFIY

FgY	RGE\MO@_YGKŠ`IKJZOŽ‘WNY‰RGTa@3WbcacOEGK‡WJfnT�@SZO@*EGŽNr‘FgY•YGFwŽNZOFwŒXfSWJZNR\`wr•`w@eYGY[RGTaWJZ•RGTO@3mC@*`w`5BD@ScDR\T¿z

m	TOFgfnTŠFIYCFwR\YG@S`w]xŽJE\@*WbRG@SELRGTaWJZ(RGTO@sRG@*PQc1@SEnWyR\MOE\@[Kb]lR\TO@sYGMOEG]vWJf>@N~:‚‰Ta@SE\@>]^KJE\@JzJRGTO@sKJZaYG@>R

Kb]®»‡MaWbZ‡R\MOP E\@10a@efhR\FwKNZ•FgY	TO@*E\WJ`IBD@eB‘U|r�W3UaEG@eWb¸‘BDKym	Z•FIZ�RGTO@V?��

>

WbcOcOE\K„­DFwPŠWbRGFIKJZ

i“WbZ•WbcacOEGK„­DFIPŠWyRGFIKJZ•UaWJYG@*B•cOMOE\@S`Ir†KNZ‘R\TO@†uvYjRGFgfn¸|FwZOŽ|{‰f>`gWJY\YjFgfSWJ`1RGEnWytp@*f>RGKNEGFI@*Y*~

‚‰T|MaYSz1R\TO@SE\@8P_MXYpR;@>­DFgYpRsW†RGEnWbZaYGFwRGFIKJZ¹E\@SŽJFIKJZ¹U1@>Rpmo@S@*Z¹RGTa@_ZOKNZDi±YjRGFgfn¸|FwZaŽ†EG@*ŽJFIP(@

]^KJEŠHN@SE\r�`IKym fSKJ`I`wFgYjFIKJZÈHJ@*`wKDfSF R\Fw@eYSz	WbZXB�R\TO@ˆYjRGFgfn¸‡FIZOŽ E\@SŽNFwP(@¹WyR†TOFIŽJTa@SE†HN@S`IK|fSF R\Fw@eYS~

‚‰TO@;¸J@*rŠRGKŠMaZaBD@SEnYjR\WbZXBDFwZaŽ3R\TO@;RGEnWbZXYjFwRGFIKJZ•EG@*ŽJFIKJZ�FIYoR\KŠMOZaBD@*E\YjR\WJZaB†R\TO@VHyWb`IFIBOF Rpr†KJ]

f>`gWJY\YGFIf*Wb`aP(@efnTaWbZOFgfSYƒu^?��

>

{CWJY‰WbcacO`wFI@*BŠRGK3RGTO@;YpR\FIfn¸|FIZOŽ_caEGKNUO`w@*P•~}‚‰Ta@ƒfSKJE\EG@efhRGZa@*Y\Y

Kb]oRGTa@‘YjFIP(cO`IFIYjRGFgfŠKJZa@>i±UXKDBDr‹cOT|r|YGFgfSYVKJ]‰»‡MaWJZNR\MOP E\@10X@*fhR\FwKNZA]^EGKNP.RGTa@‘YjMaEj]vWNf>@Jzx]^Kbi

f>MXYGYG@*YsKJMOE;YjRGMaBDr�KJZˆR\TO@Q?��

>

WbcOcOE\K„­DFwPŠWbRGFIKJZ•RGK•RGTa@(fSK|KJEnBDFwZXWyRG@3ZOKJE\PŠWb`5RGK•RGTO@

YGMOEj]vWNf>@N~}‚‰Ta@ƒ@*Z‡RGEnWbZafS@ƒfnTaWJZOZO@*`lmoW„HN@>]^MOZaf>RGFIKJZ‘RGT|MaY	KNUDR\WJFwZO@eB‘PŠW„r†WJ`IYGK(UX@;MaYG@*B•WJY

FIZOcOMDR(FwZ‡R\KˆRGTa@

Ì

KN`IBD@*Z8+	MO`I@•RGK‹YjRGMXBDr RGTO@‘RGTOE\@*YGTOKN`IB U1@STXW„H‡FIKJMaE_Kb]•RGTO@•FwZO@*`IWNYpR\FIf

f>E\KNY\Yji±YG@*f>RGFIKJZaY*~3?A@†BDK•R\TOFIY8FwZ °|@efhRGFIKJZ � �X~‘‚‰Ta@ŠZOKJZaYjRGFgfn¸|FwZaŽ•R\TOE\@*YGTOKJ`gBAUX@*TaW„H|FwKNE

mo@[@*YjR\WJUO`wFgYGTO@*BŠFIZ†caWJcX@*E“•®FgY“FIZ‡RG@*EGcOE\@>R\@*B†WNY“WJZ†@>­|RG@*ZaYGFwKNZŠKb]lRGTa@•HyWb`IFIBOF Rpr(Kb]lR\TO@sYGKbi

fSWJ`w`I@*B(?�FIŽJZa@SE®R\TOEG@eYjTaKJ`gB(UX@*TaW„H|FwKNE*~5?‹@ƒWbE\@[Wb`gYjK8WJUO`w@[RGK8PŠWb¸N@•BD@SŒaZOFwRG@•caEG@eBDFIf>RGFIKJZaY

WbU1KJMORCR\TO@sZXWyRGMaEG@sKb]¿R\TO@;cXK‡YpRoRGTOE\@*YGTOKN`IBŠU1@STXW„H‡FIKJEoKb]xYjRGFgfn¸|FwZaŽ3FIZ†R\@SE\P(YoKJ]¿FwZO@*`IWNYpR\FIf

f>E\KNY\Yji±YG@*f>RGFIKJZaY*~Cu—°|@*f>RGFIKJZ�� �|{h~

�Q'
	 � 
•98032 
 � 7:4��•4 #“25<>=80#980�
�� ���

�‹?A@ f>KNZaYjFgBD@*E†RGTa@‹Rpr|cOFgfSWJ`ƒf*WJYG@�KJ]3WbZ WyRjR\E\WNfhR\FwHN@�c1KbRG@*Z‡RGFgWb`;WbE\FIYGFwZaŽ�KJMOR�KJ]8RGTO@

f>MaP_MO`gWyR\FwHN@�@>•q@*f>R¹Kb] �LWJZ BD@*E�? WJWJ`IY�WyRGRGEnWJf>RGFIKJZaY•UX@SRpmC@*@SZ
R\WbE\ŽJ@SR�WJZaB¾FIZaf>FgBD@*ZNR

WyR\KJPŠY*~

#

f>`gWJY\YGFIf*Wb`sWbRGKNP mCKNMO`IB¾cOEGKDfS@S@*B
YpR\E\WJFwŽNTNR�FwZ‡R\K RGTa@AFIZ‡RG@*E\WNfhRGFIKJZ�E\@SŽNFwKNZ

YGTOKym	FwZaŽ3ZOKŠYGFwŽNZ•KJ]5E\@10a@efhR\FwKNZ¿zDUOMDR‰RGTa@8»NMXWbZ‡RGMOP PQ@efnTaWbZaFIf*Wb`lcOE\KJUaWJUOFI`wFwRprŠKb]:UX@*FwZOŽ

]^KJMaZaB FwZXYjFgBD@ˆFgY‘YGMOcOcOE\@*Y\YG@*BÈU|rÈWA]vWNfhRGKNE†Kb] � užWJY �

A

@

{†WJY†fSKJP(caWbE\@*B R\K RGTO@

f>`gWJY\YGFIf*Wb`bcOE\KJUXWbUOFI`wFwRpr3u—°|@*f>RGFIKJZB!D~ Ya~wŸN~wŸL{>zym	TO@SE\@ �;FgYlRGTa@“m‰W„HJ@}HJ@efhRGKNExKJ]‡R\TO@“FIZafSKJP(FwZaŽ

WyR\KJP•~“‚‰TOFgY	FgY	RnWbZ‡R\WJPQKNMOZ‡R‰RGK†Y\W„r‡FIZOŽQRGTXWyRs»‡MaWJZNR\MOP P(@efnTaWbZOFgfSWJ`w`IrŠR\TO@_WbP(cO`IFwRGMaBD@

FgY8E\@10a@efhRG@eB UaWJfn¸‹m	F R\TOKJMOR3c1@SZO@SRGEnWyRGFIZOŽ•R\TO@‘FIZ‡RG@SEnWJf>RGFIKJZ E\@SŽJFIKJZxz:WJZaWb`IKJŽNKJMaYƒR\K¹RGTO@

@S`I@SP(@*ZNRnWbE\rÈf*WJYG@ˆKb]8E\@10X@*fhR\FwKNZ�]^E\KJP�RGTO@‹@*BDŽN@�KJ]_W�YjRG@ScOi±BDKym	Z�c1KbR\@SZ‡RGFgWb`ƒFIZ¾KJZO@

BDFIP(@SZaYGFwKNZ†m	TOFI`w@ƒWyRGRG@SP(cDR\FwZaŽ8RGK3ŽJK8KyHN@SE“RGTO@s@*BDŽN@J~

#

MaYG@>]^Ma`Xm‰W„r_R\K_H|FI@Sm RGTaFIYCFIY“RGK

WyRGRGE\FwUaMDRG@ƒRGTa@VEG@-0a@*f>RGFIKJZ•RGK(RGTa@;]vWbFI`wMOE\@;Kb]5RGTO@V?��

>

WbcOcOE\K„­DFwPŠWbRGFIKJZ¿~

‚xK_UX@ƒYjc1@*fSF ŒXfJzNmo@	¸J@*@Sc(R\TO@[ŽJ@*KJP(@>R\EGr3Kb]lcaWJcX@*E“•}FwZ‘PQFIZaB �}WbZ†WbRGKNP FgYLFIZaf>FgBD@*ZNR

<JÎ



1060 2120 3180 4240

1

3

5

7

50

100

150
V(x) = -2.55 K nm3

x3

WKB error

(nm)x

Energy (nK)

200 nK

2 nK

0.02 nK

’:FwŽNMOE\@ !|~IŸ��¿‚‰TO@C?��

>

@*EGE\KJElKJ]|ºC»X~‰u�!D~wŸ„{1]^KJE¿RGTOE\@S@“BOF •q@SE\@SZ‡R5HyWJ`wMO@eY¿KJ]‡R\TO@“FIZafSKJP(FwZaŽ

@SZa@SE\ŽJrQÉJÎJÎaz‡ÉVWJZaB†ÎO~ ÎNÉƒZ �(zNHDY*~xR\TO@sBDFgYjR\WbZXf>@��•ZOP ]^EGKNP R\TO@sYG`gWbUˆuž°DF Iƒ{h~D‚‰TO@•`IKJZaŽ

EnWbZOŽN@Š]^KJE\P�KJ]	RGTO@�c1KbRG@*Z‡RGFgWb`

µ

���

D

�

�

u ���

š

����@

P(@SH��

�

{_FgY3WJ`IYGK�YGTOKym	Z ]^KJE3m	TOFgfnT

RGTa@_ZO@*ŽNWyR\FwHN@ � r‡i€Wy­DFgY

J

FgYƒfSWb`IFIUOE\WbRG@eB•FwZ•R\TO@3BDFw•q@SE\@SZ‡RsMOZaF RnY•KJ]}@*ZO@SE\ŽJrN~[‚‰TO@3YjRGFgfn¸|FwZaŽ

cOE\KJUaWJUOFI`wFwRGFI@*YC]^KJE‰R\TO@;RGTaEG@*@8fSWJYG@*Y‰WJEG@VWbcacOEGK„­DFIPŠWyRG@*`wr•ŸNzaÎO~ YOzDÎO~IŸJ~

]^E\KJP R\TO@(EGFIŽJT‡R†u �

�

@

{ƒMOc1KJZ‹RGTa@(]vWJf>@QKb]	W�Yj`gWbU u �

š

@

{•R\TaWyR8`IFw@eYƒRGK�RGTa@Q`I@>] R8KJ]

�

š

@

~_’OKNEƒW•`wKym FwZafSKJP(FIZOŽ•@*ZO@SE\ŽJr �

³
�

�

�

�

D � �

z¿W•`w@S] Rji±PQKyH|FIZOŽ‘?��

>

YjKN`wMDR\FwKNZ

U1@SŽJMaZ mC@*`w`oFIZaYjFgBD@‘RGTO@•FwZ‡RG@*E\WNfhR\FwKNZ EG@*ŽJFIKJZ m	FI`w`C]vWbFI`“R\K�PŠWyRnfnT KJZ‡RGKAW¹cOMOE\@S`Ir `w@S] Rji

ŽJKNFwZaŽ•?��

>

YGKJ`IMDRGFIKJZ WJYƒmo@(FwZ‡RG@*ŽJEnWyR\@3KNMDR;RGK�`IWJEGŽN@QBDFgYjR\WbZXf>@*YƒU1@*f*WbMaYG@QRGTO@(?��

>

f>E\FwRG@SE\FIKJZ

�

�

•—–

�

™

�

š

�

�

�

�

�

'

•

'

�

�

�

�

���

Ç

u�!|~IŸe{

]^KJELRGTO@[`IKDfSWJ`XWJf*f>MOEnWJfSr8Kb]1RGTa@•m‰W„HJ@>]^MaZafhR\FwKNZ3m	FI`w`XFwZŠŽN@SZO@*E\WJ`D]vWbFI`OR\KVUX@sHyWb`IFIB(FIZ†YjKNP(@

FIZNR\@SE\P(@*BDFgWyR\@•E\@SŽJFIKJZx~:’aKJE‰UXKNMOZaBD@eB†c1KbR\@SZ‡RGFgWb`gYCRGTaWbRCR\MOEGZ�KJZ•WbUOE\MOcDR\`wr(]^KNEo@S­OWbP(cO`I@

WyR �

š 7

z|FwRoFgY“KNU|H‡FIKJMXY®RGTXWyRC?��

>

m	FI`w`1]vWJFw`1ZO@*WJE �

9
7

~®’OKJEo`IKJZOŽJi—EnWbZOŽN@‰cXKJRG@SZ‡R\FIWJ`IY

YGMafnT‹WNYsW•cXKymo@SEƒ`gW„m

�

–

�

™sš µ

�

,

D

�

,

FwRVFIYƒZOKJRƒFIP(PQ@eBDFgWyRG@*`wr¹KNU|H‡FIKJMXY•m	TO@*EG@3RGTaFIY

E\@SŽJFIKJZ�Kb]s?��

>

]vWbFI`wMOE\@�`wFI@*Y*z“Fw]ƒFwRŠ@>­DFgYpRnYQWbR†Wb`I`ž~ •±RŠRGMOE\ZaYQKJMDR(R\TaWyRŠ@SHN@SZÈFwZ RGTaFIY

fSWNYj@	FwR“FgY®c1KNY\YjFIUO`I@	RGKVFgBD@SZ‡R\F ]^r•u ]^KNECYGP(WJ`w`a@SZOKNMOŽJT��h{®WVBDFgYpRnWbZafS@8uvBD@*cX@*ZaBD@*ZNRoKJZ��h{®WyR

m	TOFgfnT;RGTO@CcXKJRG@*ZNR\FIWJ` � RGMaEGZaYxKJZ

J

WbZXB;m	TO@SE\@L?��

>

m	Fw`I`N]vWbFI`ž~5?‹@Cm	Fw`I`‡YGTOKym U1@S`IKym‹R\TaWyR

?��

>

FgY®WyRLFwR\Y®moKJEnYjR‰u

�

�

•

–

�

™

�

FgY}PŠWy­DFwP(F

�

@eBa{}WyRLW;BDFgYpRnWbZafS@ �Šm	TO@SE\@oRGTO@	¸|FIZO@>R\FIf‰WbZXB

c1KbRG@*Z‡RGFgWb`x@*ZO@SE\ŽJFI@*Y•WbE\@8WbcOcOE\K„­DFwPŠWbRG@S`Ir‘@e»‡MaWb`—zaF—~ @3m	TO@SE\@

� �

–

�

™

�

9

�e~[‚‰TO@3BDFIYjR\WJZaf>@

W„m‰W„rs]^E\KJP R\TO@	Yj`gWbU(WyR}m	TOFgfnT_R\TO@‰caWbEGRGFgf>`I@‰FIY5R\MOEGZa@*BQWbE\KJMOZaB8i¿KJE®»‡MaWbZ‡R\MOP EG@-0a@*f>RG@eB

iLFgY	cOE\@*f>FgYG@S`IrŠRGTOFgY•BOFIYjR\WJZaf>@N~L’OMOEGRGTO@*EGP(KNEG@NzDKJZO@VPŠW„r†TO@*MOE\FIYjRGFgfSWJ`w`Ir†@>­Dc1@*f>R	RGTaWbR[RGTO@

ŽJE\@*WbRG@*E“R\TO@;]vWbFI`wMaEG@VKJ]5?��

>

z|RGTO@VŽNEG@eWyR\@SEoRGTO@VE\@10X@*fhR\FwKNZ¿~

’:FwŽX~[u�!|~ÊÉJ{CYGTOKym[Y‰W3ca`wKJR‰KJ]xR\TO@;@SE\EGKNE“R\@SE\P!FwZ�º“»1~[u�!D~wŸ„{®]^KNE‰RGTOE\@S@VBDFw•q@SE\@SZ‡R	H„WJ` i

MO@eY‰Kb]xR\TO@;FwZXf>KJP(FIZOŽ(@SZO@*EGŽNrŠKb]:ZO@SKNZ•KNZ•W(Yj@*P(F i±FwZOŒaZOFwRG@8YG`IWJU‘Kb]®°|FQI8~a‚‰TO@;@eYGYG@SZ‡RGFgWb`

<OŸ



c1KJFIZNRnYoRGKŠZOKJRGFgf>@VWbE\@��

Ÿe{o‚‰TO@*EG@;FgY	WQŽJE\@*WyR\@SE‰@SE\E\KJE‰FwZXf>MOE\EG@eB†FIZ¹WyRjR\@SP(cDR\FwZOŽ(R\KŠWbcOcO`IrŠR\TO@V?��

>

uvfS`IWNYGYGFgfSWb`

P(@*fnTaWJZOFgfSYn{®WbcOcaEGK„­DFIP(WbRGFIKJZQRGKQf>KN`IBD@*EoWbRGKNP(YLRGTaWJZŠRGK3moWJEGP(@*E“KJZa@*Y*~

k

KNZaYj@e»‡MO@SZ‡RG`IrJz

mo@•@S­|c1@*f>RŠRGTaWbR(RGTO@¹YG`wKymo@SE3RGTO@ˆWbRGKNP�z“RGTO@•P(KJE\@�ZOKJZDi€f>`gWJY\YGFIf*Wb`oF RnY(UX@*TaW„H|FwKNE*~ •€Z

caWJEjR\FIfSMO`IWJE*zDYG`wKym @SZOKNMOŽJT�WyR\KJPŠY‰m	Fw`I`¿U1@ � »‡MaWJZ‡RGMOP EG@-0a@*f>RG@*B

J

WbZaB•m	Fw`I`¿ZOKJR•YpR\FIfn¸q~

ÉJ{

#

Y‰RGTO@VFIZafSKJP(FwZaŽQHN@S`IKDf>FwRpr†FIY•BD@*fSEG@eWJYG@*BŠR\TO@8WyR\KJP FIY‰E\@10a@efhR\@*B�WyR•BDFgYpRnWbZafS@*Y‰cOE\Kbi

ŽJE\@*Y\YGFwHN@S`IrŠ]^MOEGRGTO@*EsWbZXB•]^MOEGRGTO@*EsW„m‰W„rŠ]^EGKNP R\TO@3YG`gWbU¿~[‚‰TOFgYsFIY•UX@efSWbMXYj@VR\TO@_FIZ‡RG@*EGHyWb`

FIZ ��WJEGKNMOZaB(m	TOFgfnTŠR\TO@•?��

>

@SE\E\KJELFgY“`gWbE\ŽJ@NzJPŠW„r(UX@sFIBO@SZ‡RGFwŒa@*B•WJYLRGTO@ƒEG@*ŽJFIKJZQ]^E\KJP

m	TOFgfnT‘R\TO@8WyR\KJP!FgY	E\@10a@efhR\@*Bl~

#

MXYj@S]^MO`8»‡MaWb`IF RnWyR\FwHN@ˆEGMa`w@AKb]8R\T|MOP_U KJUDRnWbFIZO@*B�FIZ °D@*fhR\FwKNZ � �ÈU1@S`IKym FgY‘R\TaWyR

RGTa@•E\@SŽNFwKNZ Kb]•?��

>

@*EGE\KJE3EG@eWJfnTO@eY_WJ`w`oRGTa@•m‰W„r KJMDRQRGK‹RGTOK‡Yj@�E\@SŽJFIKJZXY8m	TO@*EG@•RGTO@

c1KbRG@*Z‡RGFgWb`®@SZa@SE\ŽJr¹FgYVYpR\Fw`I`®EGKNMOŽJTa`wr•R\TO@†YGWJP(@3KNE\BD@*E;Kb]CPŠWJŽJZOFwRGMaBO@(WNYƒRGTO@ŠFIZafSKJP(FwZaŽ

@SZa@SE\ŽJr¾u^ºC»X~ƒu�!D~ •N{j{h~ ‚‰TOFIY(P(@eWbZaY(R\TaWyR‘WNY��

A

@

RGTa@ˆ@SE\EGKNE3FgY†YjRGFI`w`•`IWJEGŽN@�m	Ta@SE\@

RGTa@†cXKJRG@*ZNR\FIWJ`L@SZa@SE\ŽJr�ŽNE\WJcOTA`wK|KJ¸DYV@eYGYG@SZ‡R\FIWJ`w`Ir 0XWbR*~�•€Z ]vWJfhRQWJY �

A

@

F R3FIY_@*WJYGFI`wr

YGTOKym	Z‘R\TaWyRƒW3ca`wKJR•Kb]:RGTO@V?��

>

@SE\EGKNE	m	Fw`I`xYGTOKym W(ZaKJZDi±MOZOFw]^KJE\P fSKJZ|HJ@*EGŽN@SZafS@[RGK†W

c1KJ`Ir‡ZaKJP(FIWJ`lcOE\KJc1KJEGRGFIKJZaWJ`aR\K

���

Ä

²¿·

]^KNE[Wb`I` %

�

@

u�!|~ÊÉJ{

’:FwŽX~ !|~ÊÉ3YGTOKym[YoR\TO@VfSWJYG@ƒ]^KJE %

š

G

~

�Q'	� � ��� �y98< � 
‘7}4

]vWbFI` � �sFw•1@*EG@*ZNR\FIWbRGFIZOŽ '

�

D � �

½

�

–

�

™Cš

�[mV~ Ee~ Re~5­lzOmo@;TaW„HJ@

'

•

š

µ

�

�

•

'

u�!|~ ËN{

m	TOFgfnT m	TO@SZ MaYG@*B E\@Sc1@*WbRG@eBD`wr�RGKˆ@*`wFIP(FwZXWyRG@ '

•

YGTOKym[Y;R\TaWyR

�

'

•

D

'

�

�

FwZ º“»1~‰u�!D~wŸ„{ƒFIY

PŠWy­DFIPQF

�

@eB‘m	Ta@SZ

'

�

G �

š

�

•

�

�

• •

¯

u�!|~ �‡{

’OKNE

�

–

�

™“š µ

�

,

D

�

,

zDRGTOFgY	FgY‰@>­OWJf>RG`Ir†m	TO@*Z

� �

–

�

™

�

š

�

�

�

–

%

½�Ç„™

%

µ

�

�

¯

u�!|~Ê•J{

?A@;BOFIY\f>KyHN@SEoRGTaWbR‰]^KJE %

�

�

KJZO`IrJzDmo@;TaW„HJ@;WQcXKNFwZ‡R[m	TO@*EG@ƒ?��

>

FgY[WyR	FwR\Y‰moKJEnYpR	WyR

W(BDFgYpRnWbZafS@ �¹m	Ta@SE\@

� �

–

�

™

�

9

�*zOWJZaB�P(KJE\@SKyHJ@*E*zNRGTXWyR	RGTaFIY‰PŠWy­DFIP_MOP UX@*TaW„HJ@eYo`wFI¸J@

PŠWy­

�

�

�

�

'

•

'

�

�

�

�

�

9

Ç

�

·

	

,

,

��&

Ä

²

&

�

9

Ç

�

·

	

,

,

�

·n²

Ä

�

u�!|~ YN{

m	TOFgfnTÈ]^KJE %

�

�

BDFIHJ@*EGŽN@*YŠWNY��

A

@

~ I•KbR\@¹TOKym W�� ����� � 
‹c1KbR\@SZ‡RGFgWb`3uvYGP(WJ`w`I@SE

�

,

{_FIY�����	�	���
¹WyRQEG@-0a@*f>RGFIZOŽ‹W�caWbEGRGFgf>`I@•WbR_R\TO@�Y\WbP(@†@*ZO@SE\ŽJrNz®UOMDRŠWb`I`wKym[Y8RGTO@•WyR\KJP

RGK�WbcOcaEGK‡WJfnTˆf>`IKNYG@SEe~T�•@SMOE\FgYpR\FIf*Wb`I`wr¹W‘YG¸J@SR\fnTˆKJ]

�

–

�

™•š!µ

�

,

D

�

,

E\@SHJ@eWb`gY	m	T|r �	RGTO@

mo@*Wb¸N@SEƒcXKJRG@*ZNR\FIWJ`LFgYVYj@*@SZ‹RGK�RGMOE\Z KJZAP(KJE\@(WJUOE\MOcDRG`Ir�WbRVW�c1KJFIZ‡R_f>`IKNYG@SEƒRGK �

š

@

z

<NÉ



cOE\KJP(KbR\FwZaŽQWJZ‘ŽJE\@*WbRG@*EoUaEG@eWb¸DBDKym	Z†KJ]5?��

>

R\TO@SE\@J~

#

`wRG@*EGZXWyRGFIHJ@*`wr†W(YGFwP(cO`I@VYGf*Wb`IFwZaŽ

WbE\ŽJMaPQ@*Z‡Rom	FwRGTˆ°DfnTOE\KDBDFIZOŽJ@*E

J

Yo@*»‡MaWyR\FwKNZ•E\@SHN@*WJ`IYCRGTa@8YGWJPQ@ƒR\EG@*ZaBl~

‚‰TO@ŠWbU1KyHJ@(f>KNZaf>`IMaYGFwKNZaY;WbE\@3HyWb`IFgB�KNZO`wrˆ]^KJE %

�

�

~(’OKNE % �

�

RGTO@(@SE\E\KJEsRG@SE\P

Kb]	º“»1~ou�!|~IŸe{V`wK|KJ¸DY3»NMXWb`IF RnWyRGFIHJ@*`wrABDFw•1@*EG@*ZNR_]^EGKNP R\TaWyR_FIZ�’:FIŽa~ !|~ÊÉD~••±R_FgY_YGPŠWb`I`CWyR

Wb`I`5BOFIYjR\WJZaf>@eY[@>­OfS@ScDR•Za@*WbE �

š

@

m	TO@SE\@8FwRƒBDFIHJ@*EGŽN@*YoR\K‘FIZDŒaZOFwRprJzqWJY•FIY•@SH|FIBO@SZ‡R[]^E\KJP

º“»1~gu�!|~ÊÉJ{>~®•±]xR\TO@VcOT|rDYjFgfSWJ`1cXWbEnWbP(@>R\@SEnYoWJEG@;YGMafnT‘R\TaWyR	R\TOFgY‰EG@*ŽJFIKJZ‘m	Ta@SE\@ƒ?��

>

]vWbFI`IY

HJ@*EGr‹f>`IKNYG@3R\K•RGTO@†YG`gWbU FIY;Za@SHJ@*E_WJf>RGMaWJ`w`IrˆPŠWbZaF ]^@eYpR8FIZARGTO@†`IKJZaŽbi±E\WJZOŽJ@3caWbEGR8Kb]oRGTO@

c1KbRG@*Z‡RGFgWb`CRGTO@*Z RGTa@�� ZOKbi±E\@10a@efhRGFIKJZ

J

f>`gWJY\YGFIf*Wb`“U1@STXW„H‡FIKJMaE_m	FI`w`‰U1@•HyWb`IFgB Wb`I`oRGTO@•moW„r

MOc�RGK†BOFIYjR\WJZaf>@eY‰ZO@*WJE	RGTO@8YG`gWbU•m	TO@SE\@ƒRGTO@3WyRGKNP!m	FI`w`¿U1@SŽNFwZ•R\KQ]^@S@S`xRGTO@8YGTOKNEjR	EnWbZOŽN@

]^KJEnf>@eY“WJZaBŠ`IK‡K‡Yj@s@SZO@*EGŽNr_R\K8R\TO@sFIZ‡RG@*EGZaWJ`1BO@SŽJE\@S@eY®Kb]x]^EG@*@*BDKNP�~}’OKNEoYGMafnT‘W3fSWNYj@•RGTO@*Z

m	FwRGT %��

�

mC@;U1@S`IFw@*HJ@;KJZa@ƒm	FI`I` � ��	CKNUaYj@*EGHN@ƒ»‡MaWJZ‡RGMOP!E\@10X@*fhR\FwKNZ¿~

�Q'�� �32:<1#��(<S0•6 �•7}=

!

9

!

< �><n2 �

�•W„H|FIZOŽ�@*YjR\WbUa`wFgYjTa@*B¹R\TaWyR;R\TO@(EG@-0a@*f>RGFIKJZ�FgYVfSWJMaYG@*BˆU|r�W•mo@S`I` i€BD@>ŒXZO@*B‹`wKDf*Wb`IF

�

@*BˆE\@>i

ŽJFIKJZxzamo@3YGKJ`IHJ@;RGTa@_KJZa@>i€BDFwP(@*ZaYjFIKJZXWb`5°DfnTaEGKDBDFIZOŽJ@*E[@*»‡MaWbRGFIKJZˆWJEGKNMOZaB�RGTaFIYsEG@*ŽJFIKJZ�RGK

WJf*f>MOEnWyR\@S`Ir•fSKJP(cOMDR\@VRGTO@3EG@-0a@*f>RGFIKJZ¹cOE\KJUXWbUOFI`wFwRprJ~[’aKJEƒWbZˆWyRGRGEnWJf>RGFIHJ@Vc1KymC@*E•`gW„m c1Kbi

RG@*Z‡RGFgWb`

�

–

�

™“šÍµ

�

,

D

�

,

z|RGTa@VEG@*`w@*H„WJZ‡R‰KNZO@VBDFIPQ@*ZaYGFwKNZaWb`l@e»NMXWyRGFIKJZ�FgY

�

�

�

�

�

�

½

7

,

²
�

,

�

,

½

�

�

�

�

�

–

�

™Cš

@

¯

u�!|~"!b{

�

�

–

�

™

FgYoRGTO@V@*ZNR\E\WJZaf>@;fnTaWJZOZO@S`xmoW„HN@>]^MOZaf>RGFIKJZ¿~}‚‰TO@V`I@SZOŽJRGT•YGf*Wb`I@

7

,

³
–

� �

�

,

D

�

�

™

&

�

)

Ä

œ

u�!|~ <N{

f>KNZ‡R\WbFIZaYQWb`I`‰RGTO@¹»‡MaWJ`wFwR\WbRGFIHJ@�FwZD]^KNEGPŠWbRGFIKJZ WJUXKNMDRQRGTO@•E\@10a@efhRGFIKJZx~�•±R\YQE\@S`I@SHyWbZXf>@�FIY

RpmoKb]^KJ`gBl~®’:FwEnYjRG`IrJz|RGTa@8YpR\FIfn¸|FIZOŽ(cOEGKNUaWbUaFw`IF Rpr(]^KNE•YGP(WJ`w` �lzDUX@*TaW„HJ@eY	WJY

�

YpR\FIfn¸|FIZOŽ

9
�

,

�

7

,

u�!|~ 2N{

m	TO@SE\@

�

,

FIY8W�cOMaEG@ŠZ|MOP(@SE\FgfQfSKJZaYjR\WJZ‡RŠuvEGKNMOŽJTa`wrˆKJ]oKNE\BO@SEŠŸ*Î•]^KNE %

š

G

z5WbZXB‹KJ]

KJEnBD@*EƒŸs]^KJE %

š Maœ L

{hzDYG@S@ +	@>]p~ ,IŸJŸ1.—~ �

YpR\FIfn¸|FIZOŽ

P(W„rŠU1@8f>KNP(cOMDRG@eB‘Z|MOP(@*EGFgfSWJ`w`IrŠ]^KJE

WbZ|r �qzDWbZaB‘’5FIŽa~	u�!|~ �‡{®YGTOKym[Y �

YjRGFgfn¸‡FIZOŽ

HDY*~ �

7

,

]^KJE %

š

G

œ M

z‡WJZaB‘•O~}°|@ef>KNZaBD`IrJz‡RGTO@

BDFgYpRnWbZafS@VWyR	m	TOFgfnT•R\TO@VcaWJEjR\FIfS`w@;FgYoRGMOE\ZO@*B•WJEGKNMOZaB†FgY	@eYpR\FwPŠWyR\@*B�U|r‘YGKJ`IH‡FIZOŽ




7

,

�

�

,

šÍ–

�

7

,

™

�

u�!|~IŸ*Î‡{

]^KJE;­lz5m	TOFIfnT FgY‰tpMaYjRVRGTO@ŠE\@*»‡MOFIE\@SP(@SZ‡R;RGTaWbR

� �

–

�

™

�

š

�e~†ºC»NMXWyRGFIKJZ�u�!|~ 2N{•RGKNŽJ@>R\TO@SE

m	FwRGT�@*»‡MaWyR\FwKNZAu�!|~ <N{CPŠWb¸N@*YocO`gWbFIZ‘R\TaWyR•W(YGP(WJ`w`I@SE �

,

FgY‰PQKNEG@;f>KNZaBDMafSFwHN@ƒRGK(PŠWb¸|FwZaŽ

»‡MaWbZ‡R\MOP EG@-0a@*f>RGFIKJZ_TXWbcOc1@SZ¿zym	TaFw`I@CºC»X~Du�!|~IŸ*ÎN{¿FwZXBDFIf*WyR\@*Y5RGTaWbR5R\TO@CRGMOE\ZaWbE\KJMaZaBVc1KJFIZNR

FgYoRGTO@*Z¹ZO@*fS@*Y\YGWJEGFI`wr†fS`wK‡Yj@*EoRGK(RGTa@8YjMOEG]vWJfS@J~®?�FwRGT�RGTa@*YG@V@>•q@*fhRnY	FIZ�P(FIZaBlzXmC@;`IK‡KN¸‘WyR

YGKJP(@VYjc1@*fSF ŒXf;f*WJYG@*Y*~

<JË



0.2 0.4 0.6 0.8 1 1.2 1.4

0.2

0.4

0.6

0.8

1

k an

vs. k a3
vs. k a

P

4

vs. k a5

sticking

°‡R\FIfn¸|FIZOŽ�cOE\KJUXWbUOFI`wFwRGFI@*Y_]^KJE(WbZ WyRGKNP FwZafSFIBO@SZ‡RQKNZ�YGMOEj]vWNf>@•cOEGKyH|FgBDFIZOŽ�W‹`wKNZOŽˆEnWbZOŽN@

FIZNR\@SEnWJf>RGFIKJZAKb]‰RGTO@†]^KJE\P

�

–

�

™Qš µ

�

,

D

�

,

]^KJE_RGTO@‘f*WJYG@*Y;Z 8ƒËaz �Xz •O~ I•KbRG@†RGTaWbR8RGTO@

`I@SZOŽJRGT_Y\fSWJ`w@

7

,

MaYj@eB;RGKƒf>KNPQcaMDRG@CRGTO@‰BDFIP(@SZaYGFwKNZO`I@*Y\Y �

7

,

f>K|KNE\BDFIZaWbRG@LKNZVRGTO@ � ­‡i€Wy­DFgY

J

HDYS~}m	TOFgfnT•mC@;cO`IKbR	R\TO@VYpR\FIfn¸|FIZOŽ(cOE\KJUaWJUOFw`IFwRGFI@*Y*zDFIY	BDFw•q@SE\@SZ‡R	]^KJE	@eWJfnT	%®~

�Q'n& - �†9 � ���>4 �

?A@ˆ@>­OWbP(FIZO@¹R\TO@�fSWNYj@¹KJ]VFwZafSFIBO@SZafS@ˆKJZ¾W YG`IWJU�m	TOFgfnT�P(W„r UX@�RGE\@*WbRG@*B WNY†Yj@*P(F i

FIZDŒaZOFwRG@Nz“WbZaB�Wb`gYjK¹R\TO@•fSWJYG@†m	TO@*Z�FwRQFgYQW¹RGTaFwZ�Œa`wP•~ •±R3FgYQMaYG@>]^MO`CRGK‹ŒaEnYpRQ`wK|KJ¸ WyR

RGTa@*YG@(f*WJYG@*YƒcOE\@>R\@SZaBDFIZOŽ•RGTO@*EG@(FgY;ZOK

k

WJYGFwP(FIE;FwZ‡RG@*E\WNfhR\FwKNZ¿z¿WbZaB‹WJY\YjMaPQFIZOŽ•RGTaWbRVRGTO@

YGTOKJEGRCEnWbZOŽN@	]^KJE\PÁKb]xRGTO@ƒcXKJRG@*ZNR\FIWJ`qFIYo@SHN@SE\r|m	TO@SE\@	HyWb`IFIBl~

#

] RG@*EGm‰WbEnBOYCmC@scOMDR	FwZ‘RGTO@

k

WJYGFIPQFIE8FIZ‡RG@SEnWJf>RGFIKJZ¿~�’OKNE_f>`gWbE\F Rpr‹mC@Šm	FI`I`CcOFgfn¸‹W¹YGc1@*f>FwŒXfŠ@S­OWbP(cO`I@†Kb]oR\WJEGŽN@>R_WbZXB

FIZaf>FgBD@SZ‡R	WyR\KJPŠYL]^KNECP(K‡YpR‰Kb]xKNMOE‰BDFIY\f>MXYGYGFwKNZaY*zNU|r†YGcX@ef>Fw]^r‡FIZOŽ3RGTO@ƒZ|MOP(@SE\FIf•HyWb`IMO@*YC]^KJE

RGTa@QYGTOKJEGR;E\WJZOŽJ@3cXKJRG@SZ‡R\FIWJ`:U1@>Rpmo@S@*ZˆR\TO@ŠWyRGKNP.WbZaB‹Yj@*P(F i±FwZOŒaZOFwRG@(Yj`gWbU¿z¿YGFIZaf>@3RGTO@eYj@

WbE\@ƒPQK‡YpR•fSKJP(cOE\@STO@*ZaYGFwHN@S`Ir(R\WbUaMO`IWbRG@eB‘FIZ•EG@S]^@SE\@SZafS@ , � . f>K|@>…†f>FI@SZ‡RnY �‡~

’:FwŽX~ � ��YGTOKym[Y[RGTO@(YpR\FIfn¸|FIZOŽ‘caEGKNUaWbUOFI`IF Rpr�HDYS~sRGTO@3RG@*P(cX@*E\WbRGMOE\@_KJ]“WbZ�FIZafSKJP(FwZaŽ

I[@8WbRGKNP FIZ�MaZOF RnY[KJ]

Ç

@

²��

�;@*`wH|FIZ¿~“‚‰TO@8YG`IWJU•FIY[YGFI`wFgf>KNZDi—ZaF R\EGFgBD@Šuž°|FQIs{>~X‚‰TO@VHyWJEGFIKJMaY

f>MaEGHN@*YxWJEG@L]^KJE5RGTO@oBDF •q@SE\@SZ‡R®fSWNYj@eYxBD@*cX@*ZaBDFIZOŽ•KNZ8m	TO@>R\TO@SE:mo@CWbE\@Lmo@CWJEG@of>KJZXYjFgBD@SE\FIZOŽ

W3RGTOFgfn¸†KNECR\TOFIZ•YG`gWbU¿zOWJZaB‘m	Ta@>RGTa@SE‰RGTa@

k

WJYGFwP(FIEo@S•1@efhR[FgY‰FwZXf>`IMaBD@*B�KNEoZaKbR*~®?A@Vm	FI`w`

BDFgYGfSMaY\Y8R\TO@*YG@�f*WJYG@*Y_UX@*`wKymVz®c1KJFIZ‡RGFIZOŽ‹KNMDRQRGTO@�EG@*`w@*HyWbZ‡R3`I@SZOŽJRGT�WJZaB @*ZO@SE\ŽJr Y\fSWb`I@*Y

FIZ‡HNKJ`IHJ@eB FwZ�BD@ef>FgBDFIZOŽARGKA`IWJUX@*`	RGTO@¹YG`IWJUÈWNY(Yj@*PQFwi±FwZDŒXZOF R\@•KJEQRGTOFIZ¿~�‚‰TO@•PŠWbcOcaFwZOŽ

]^E\KJP!R\TO@8PŠWyR\TO@SPŠWbRGFgfSWb`I`Ir‘ZaWbRGMOEnWb` �

7

,

uvm	F R\T %

š

G

WbZaB����

š

����@

P(@ � �

�

{[YGf*Wb`I@

Kb]}’:FwŽX~ !|~ �3R\KQRGTO@VP(KJE\@;cOT|rDYjFgfSWJ`XR\@SP(c1@SEnWyRGMaEG@8Y\fSWJ`w@ƒKb]®’:FwŽX~&� �(FgY	PŠWJBD@;MaYGFwZaŽ

�

�

� � $a¯

@?%

�;@S`IH|FwZ

!

�

���

�

WyR\KJP

�

�

�

P(@ � �

�

� �

�

�

–

�

7

�

™

�

u�!|~IŸJŸ„{

m	TO@*EG@ƒmC@;MaYG@*B

�

�

�Lš –

G!D �

™

�����
R\KQfSKJP(cOMDR\@;RGTO@ƒRG@*P(cX@*E\WbRGMOE\@;U‡r†YG@>RGRGFIZOŽ

�

�

�

@*»‡MaWb`

RGK•R\TO@†FIZaf>KNP(FwZOŽ¹@*ZO@SE\ŽJrN~

�
�

š

P(WNYGY8Kb]	T|r|BOEGKNŽJ@SZ WyR\KJP•z5WJZaBA]^KJE_KJMOE8@S­OWbP(cO`I@

<'�



�

I[@

š

��@

¯

@�G � � ~

#

`I`•R\TO@ˆŽNE\WJcOTaY(FIZ
’:FwŽX~$� ��TaW„HN@ˆWbZ�FIZOF R\FIWJ`sYG`wKNcX@¹KJ]8ÎO~Ê•AFwZaBOFIf*WyRGFIZOŽ R\TO@

6

�

U1@STaW„H|FIKJMOELKJ]qRGTO@ƒYpR\FIfn¸|FIZOŽVcOE\KJUaWJUOFw`IFwRGFI@*Y®KNZaf>@	R\TO@•@*ZO@SE\ŽJFI@*Y“WbE\@	`wKymÈ@SZOKNMOŽJT(R\K8U1@•FIZ

RGTa@�	sMaWJZ‡RGMOP +	@-0a@*f>RGFIKJZˆE\@SŽNFwP(@J~

#

caWbEGRGFgf>MO`gWbEsRG@*P(cX@*E\WbRGMOE\@3WbRsm	TOFgfnTˆR\TO@SE\@_FgYsW

RGEnWbZXYjFwRGFIKJZŠR\KQRGTO@;c1KNYjRji—RGTOE\@*YGTOKJ`gB†YjRGFgfn¸|FwZOŽQE\@SŽJFIP(@Jz|mo@ƒWJEGUOFwRGEnWbE\FI`wr•u^UOMOR[FwZ‡RGMaF R\FwHN@S`IrD{

BD@SŒaZO@3WNY	R\TO@_R\@SP(c1@SEnWyRGMaEG@8m	Ta@SE\@VRGTO@(YG`wKNcX@3UX@ef>KJP(@eY•ÎO~ �a~s’OKJEsRGTa@8RGTaFwZ�Œa`wP f*WJYG@

Kb]oŸ*Î %

�

FIZ�KNMOE	@>­OWJPQca`w@ƒRGTaFIY‰R\@SP(c1@SEnWyRGMaEG@;FgY;Ÿ*ÎQZ �(~

?�TOFI`w@QRGTa@3caWJE\WJP(@>RG@*E\Y•FwZ‹KJMOEƒ@>­OWJPQca`w@(WbE\@8]vWJFwE\`wr�Rpr|cOFgfSWJ`žzqFwR;FgY;f>`I@*WJE•R\TaWyRƒRGTO@

f>MaUOFIf�BD@*cX@*ZaBD@SZXf>@�KJZ PŠWJY\YQWbZaB »NMXWJBDEnWyR\FIf†BO@Sc1@SZaBD@*Zaf>@•KNZ RGTO@ ����f>K|@>…†fSFw@*ZNR(FIZ

º“»1~gu�!|~IŸJŸ„{hzqm	FI`w`®PŠWb¸N@8R\TOFIYsR\@SP(cX@*E\WbRGMOE\@QE\WJZOŽJ@3KyHJ@SEƒ»‡MOF R\@QW‘]^@Sm KJEnBD@SEnY•KJ]“PŠWbŽNZOF i

RGMXBD@J~ƒ‚‰TO@ � � J

YsFIZ +	@>] , � . f>K|@>…†f>FI@SZ‡RnY �‡zX`IFIYjRG@eB¹FIZˆMOZOFwR\YsKb]LP(@ �

µ

�

�

]^KNEƒWŠHyWJEGFI@>Rpr

Kb]}YjMaEj]vWNf>@VWyR\KJP!caWJFwEnY*zDE\WJZOŽJ@ƒFwZ•HyWb`IMO@eYo]^EGKNP.Ÿ*ÎNÎ8R\K†ËJÎJÎNÎO~

�

¡ž 	¡j¢ 	‰¥ � §±« ����� �•§p©|¥ 	 ��������� §p©��•ª

�

© ¬/� �|§ � §j¤��

ºLHN@SZQRGTOKNMOŽJT �
�

fSK|@>…†f>FI@SZ‡R\Y“WbE\@o¸|ZOKym	ZQU1KbRGTQR\TO@SKNEG@SRGFgfSWb`I`Ir_WbZaBQ@S­|c1@SE\FIPQ@*Z‡R\Wb`I`Ir8]^KJE

PŠWbZ|r3YGMOEG]vWJfS@>i€WyRGKNP caWJFwEnY*zb]^KJEof>KNPQca`w@SRG@SZa@*Y\YLmo@	R\WJ¸J@[WVP(KJP(@*ZNRCRGK8`IK|KJ¸QWyRoW_»NMaFIfn¸

m‰W„rŠKb]}@*YjRGFIP(WbRGFIZOŽQRGTO@*P•~L‚‰TOFIY[FIY‰cOE\KyH|FIBO@*B•U‡r†RGTO@ =xKJZaBDKNZ‘]^KNEGP3MO`gW

�

WyRGKNPQi±WbRGKJP

– �b™“š

µ

G

� 	

"

	

�

	

"

½

	

�

5

"

5

�

�

�

³

µ

�

�

�

�

œ

u�!|~IŸeÉN{

m	TOFgfnTŠ@*YjRGFIPŠWyRG@eY®R\TO@ �LWJZ‘BD@SEC?AWNWb`gY®FIZNR\@SEnWJf>RGFIKJZŠU1@>Rpmo@S@SZ†WJZ|r_RpmoK_WyR\KJPŠY*~

	

FIY“RGTO@

FIKJZOF

�

WbRGFIKJZ‘c1KbR\@SZ‡RGFgWb`lWJZaB

5

R\TO@Vc1KJ`gWbE\F

�

WbUOFI`wFwRpr(Kb]:@*WJfnT�WyR\KJP•~®‚‰TO@SZ•YjMaPQP(FIZOŽ(KyHJ@*E

Wb`I`qRGTa@8WyRGKNPŠY‰FwZ�RGTa@8Yj@*PQFwi±FwZDŒXZOF R\@VYj`gWbU u R\TOFIfn¸O{‰mo@;ŽJ@SR

�

YG`IWJUDi€WyRGKNP

–

�

™“š

µ

�

�

�

�

WyR\KJPŠY

�

;

Ç

�

�‘³

µ

���

�

�

u�!|~IŸ*Ë‡{

m	TO@*EG@

�

WyRGKNPŠY

š

R\TO@8BD@*ZaYjFwRpr‘KJ]}YG`gWbU¹WyR\KJPŠYS~C‚‰TO@*YG@V@*YjRGFIPŠWyRG@eY[WbE\@;ZOKbR[HN@SE\r‘WJf*f>MDi

EnWyRG@Nz„UOMDRLf>KNEGE\@*f>RG`IrsFIZaBDFgfSWbRG@CRGTO@‰cOT|rDYjFgfSWJ`‡»‡MaWJZ‡RGFwRGFI@*Y5KJZ_m	TaFIfnT_RGTO@‰WbZaYGmo@SE}BD@Sc1@SZaBaYS~

+	@S]^@SE\@SZafS@ , � . f>K|@S…ŠfSFw@*Z‡R\Y��“cOE\KyH‡FgBD@eY¿W	MaYG@>]^MO`|f>KNP(cX@*ZaBDFIMOP Kb]|RGTO@eYj@of>K|@>…†fSFw@*ZNRnYS~5?‹@

TaW„HN@sMaYG@*B �
�

š

����@�


M

P(@ � �

�

]^KNE	ZO@SKNZ�WbRGKNP(Y‰FIZafSFIBD@*Z‡R[KJZ¹YjFI`IFIfSKJZ�ZOF R\EGFgBD@ƒ]^E\KJP

moKJE\¸ŠKb] , � .gHyWb`IMO@��‡~}‚‰TaFIY	fnTOKNFIfS@;Kb] �
�

P(WJ¸J@eY

7

�

�

�

Ç

�

ZOP u�!|~IŸ �|{

‚‰T|MaY_RGTO@ � YG@SP(Fwi—FIZDŒaZaF R\@�YG`IWJU

J

f>MOE\HJ@†KJ]s’:FwŽX~ � � FIY_RGTO@	%

š

G

f>MOE\HJ@•Kb]•’:FIŽa~ � �

Y\fSWb`I@*B‘RGKQR\@SP(cX@*E\WbRGMOE\@;MOZOFwR\Y	MXYjFIZOŽ(º“»1~•u�!D~wŸNŸe{>~

�

¡ž 	¡�� �/�•§ � 	 � � ����� §€©��•ª

�

© ¬1� �|§ � §j¤��

’OE\KJP!]vWbE[@*ZOKJMOŽNT�W„m‰W„r†WbZ|r�Yj`gWbU�m	Fw`I`5WJcOc1@*WbE‰R\TOFIZ¿~C‚‰TO@8YGMOEG]vWJfS@>i€WyRGKNPÁFwZ‡R\@SEnWJfhR\FwKNZ

m	FI`w`¿U1@STXW„HJ@ƒ`wFI¸J@

µ

���

�

�
µ

µ

���

–

�

½

�

™

�

�

µ

G

�

� �

�

<

u�!|~IŸe•N{

<N•



]^KJE � �

�

zNm	TO@SE\@	BQFIY}R\TO@‰RGTaFIfn¸|ZO@eYGY}KJ]XR\TO@[Yj`gWbUx~:‚‰TO@	E\@*YGMO`wRGFIZOŽ �

<

f>K|@S…ŠfSFw@*Z‡RL@*»‡MaWb`

RGK

G

�

���;ŽNFwHN@*Y‰WbZ

7

<

f>K|@>…†fSFw@*ZNR	R\TaWyR[f*WbZ•UX@Vm	E\FwRjRG@*Z�WNY

7

<

š��

���

�

�

G

�

� �

š 7

���

G

�

7

���

À

·

	

�\Ã

¯

u�!|~IŸ Y‡{

’OKNELPŠWJfSEGK‡YGfSKJcOFgfoH„WJ`wMa@*Y®KJ]

�

–

�

7

�

™

R\TO@SZ¿z|FwR“FgYLKJZa`wr_]^KJE“HyWJZOFIYGTOFIZOŽJ`Ir3YGPŠWb`I`aFIZaf>FgBD@*ZNR

@SZa@SE\ŽJFI@*YxRGTaWbR:R\TO@oŒaZOFwRG@*ZO@*Y\Y:Kb]aR\TO@	Yj`gWbU3UX@ef>KNPQ@eY}WbcOcaWJEG@*Z‡R*~5’aKJE®WbZ|r;PŠWJfSEGK‡YGfSKJcOFgf

�

RGTaFIY}m	FI`w`DU1@‰cOT|rDYjFgfSWJ`w`IrVFwE\E\@S`I@SHyWbZ‡R*~:’OKNE:P(Fgf>E\KNY\f>KNcOFIf

�

–

�

7

�

™

TaKymC@*HJ@SEez*RGTOFgY®m	FIZaBDKym

FIZ_@SZa@SE\ŽJr;KyHJ@*Exm	TOFgfnTVRGTa@CR\TOFIZOZO@*Y\Y:Kb]DR\TO@	Yj`gWbU8PŠWJ¸J@*Y:WbZ3WbcOcOE\@*fSFIWJUO`I@CBDFw•1@*EG@*Zaf>@ofSWJZ

U1@ƒ`gWbE\ŽJ@*EoWJZaB†@*HJ@*Z•cOE\@SHyWJFw`1]^KJE	WJ`w`l@*ZO@SE\ŽJFI@*Y*~:‚5K(f>KJZ‡R\FwZ|MO@;KJMaEoFI`I`wMaYjRGEnWyR\FwHN@s@S­OWbP(cO`I@

mo@	cOFIfn¸_RGTO@•PQFgf>E\KNY\f>KNcOFgf“HyWb`IMO@[KJ]

�

š Ç

@

ZaP�~®‚‰TOFgY®PŠWb¸N@*Y

7

<

�

%�@ @

ZOP•~}‚‰Ta@ � R\TOFwZ

YG`IWJU

J

fSMOE\HJ@8KJ]C’:FwŽNMOEG@ � ��YjTaKym[Y[R\TaWyRsRGTO@(YpR\FIfn¸|FIZOŽ‘caEGKNUaWbUOFI`IF R\Fw@eY•WbE\@3YGMOUaYjR\WJZ‡RGFgWb`I`wr

E\@*BDMafS@*B�WbZaB‘RGTa@VKJZaYG@>R	Kb] 	sMaWJZNR\MOP +	@-0a@*f>RGFIKJZ•KDfSfSMOE\Y‰WbR•W3P3MafnT�TOFwŽNTO@SE	@*ZO@SE\ŽJrN~

#

Y�W U1@SZafnTaP(WJEG¸ fSWNYj@Nz	mC@‹Wb`gYjK FIZafS`wMaBO@�m	TaWbR•m	FI`w`ƒ`wFI¸J@*`wr U1@ˆR\TO@�cOT|rDYGFIf*Wb`I`wr

`IFwP(FwRGFIZOŽVfSWJYG@L]^KNE®WsfSKJZ‡RGFIZ|MOKJMaYxŒa`IPÍKb]

�

š Ç

ZOP•~}‚‰TOFgYx]^MaEjR\TO@SE}E\@*BDMafS@*Y5RGTa@‰YjRGFgfn¸|FwZaŽ

cOE\KJUaWJUOFI`wFwRGFI@*Y“]^KJE	W_ŒO­D@*BŠR\@SP(c1@SEnWyRGMaEG@ƒU|r†W8]vWNfhRGKNECKJ]

6

Ç

@

zDU1@*f*WbMaYG@sRGTO@ƒFwP(c1KJEGR\WJZNR

»‡MaWbZ‡R\F Rpr

7

<

FgY_E\@*BDMXf>@*B U‡r‹RGTaFIY3P_MafnTx~ u^ºC»X~gu�� �O{j{h~A‚‰TO@†R\E\WJZaYGF R\FwKNZ RG@*PQc1@SEnWyR\MOE\@

WbcacX@eWbEnY(RGK TXW„HJ@¹FIZaf>E\@*WNYj@eB U|r Ë KJEnBD@*E\Y(KJ];PŠWJŽJZOFwRGMaBO@ˆHJ@*E\YGMaY(R\TO@‹YG@SP(Fwi—FIZDŒaZOFwRG@

fSWNYj@N~

�

¡ž 	¡�� 	‰¥ � §±«y§ ��� �•§p©|¥ �+��� � �y¬/� �|§ � §j¤ � ¥ �“§ � ¥ �

#

YoR\TO@VFIZaf>KNPQFIZOŽ(@SZa@SE\ŽJr �‰R\@SZaBOY	RGKŠÎOzDmo@;TaW„HJ@;Yj@*@SZ•RGTaWbR	RGTO@ƒR\MOEGZOi±WJEGKNMOZaB†E\@SŽNFwKNZ

]^E\KJP!m	TOFgfnT�RGTO@8WbRGKNP � »‡MaWJZ‡RGMOP EG@-0a@*f>R\Y

J

PQKyHN@*YocOE\KJŽNEG@eYGYGFwHN@S`IrQ]^MOEjR\TO@SEsW„moW„rQ]^E\KJP

RGTa@_Yj`gWbUx~

>

MDRsWbR[`IWJEGŽN@VBDFIYjR\WJZaf>@eYSzXTOKymo@SHJ@*E*zDFwR•FgY[mo@S`I`¿¸|ZOKym	Z�RGTaWbR[RGTa@8FwZ‡R\@SEnWJfhR\FwKNZ

c1KbRG@*Z‡RGFgWb`qF RnYj@*` ]5R\WJ¸J@*YoKNZ•W(BDFw•1@*EG@*ZNRo]^KJE\P!BDMO@ƒR\K

k

WNYjFIP(FwEo@>•q@*f>R\Y*~®•€Z•cXWbEGRGFgf>MO`gWbEez‡W

YG@SP(F i±FIZDŒaZOFwRG@_BOFw@*`w@efhRGE\FgfVYj`gWbU užBDFw@*`w@efhR\EGFgf8f>KNZaYjR\WbZ‡R ���h{‰TaWNY•WJZ�FIZ‡RG@*E\WNfhRGFIKJZ•c1KbR\@SZ‡RGFgWb`

m	FwRGT¹WbZ•WyR\KJP!KJ]:c1KJ`gWbE\F

�

WbUOFI`IF Rpr

5

ŽNFwHN@SZ�U|r

�

YG`IWJUDi±WbRGKNP

–

�

™�š

µ

G

%��

�

�

5

�

<

�
�

µ Ç

���

½

G

�

D��'G

�

A
�

u�!|~IŸ&!J{

š

µ

��G

La– �

�

µ

�

™ 5

�

<

���

µ Ç

�
�

½

G

�

D �'G

�

A
�

u�!|~IŸ�<‡{

ºLHN@SZ‹]^KJEVYjMO…ŠfSFw@*Z‡RG`Irˆ`IWJEGŽN@ �5zlRGTa@(]^KJE\P WbU1KyHJ@3FIY;ZOKJRV@>­OWJf>RƒUOMOR_W•ŽNK|K|B‹WbcOcaEGK„­DFwi

PŠWyR\FwKNZˆ]^KJMaZaB�FIZ +[@>]p~', � .g@*YjRGFIP(WbRG@eY �‡~ (sMOE;cOMOE\cXK‡Yj@QTO@*EG@QFIYƒKNZO`wr•R\K•@eYpR\FwPŠWbRG@QRGTO@

HyWbE\FwKNMaYoZ|MOP_U1@SEnY‰RGKŠYG@S@;R\TO@SFIE	EG@*`w@*HyWbZafS@J~®•±R[m	FI`w`xYGMD…†f>@;R\KŠcOMDR

5

� �

š

@

¯

G

$

�

�

WbZXB

RGTa@•`gWJYjRL]vWJf>RGKJECFwZ|HNKJ`IH‡FIZOŽ �
�

FgY“E\@ScO`gWJfS@*B(U|r�ŸsYGFwZafS@[P(KNYjRoYGKJ`IFIBaY“WbZXB(`wFg»‡MOFIBaY“TaW„HN@ �
�

YGMOUaYjR\WbZ‡R\FIWJ`w`IrŠŽJE\@*WbRG@SEoR\TaWbZAŸJ~L‚‰TOFgY‰ŽJFIHJ@eY‰W �

À
	

Ã

<

f>K|@>…†f>FI@SZ‡R	Kb]

$

;

Ç

@'<

P(@ � �

<

WbZXB

TO@*Zaf>@;W_E\@*YGMO`wRGFIZOŽ

7

À
	

Ã

<

š $

G

ZOP•~L‚‰TO@;YjMOc1@SEnY\f>E\FwcDR �

k

J

E\@SP(FIZaBOYCMaY‰FwRoFgY‰BDMO@ƒRGK3RGTO@

k

WJYGFIPQFIE‰FwZ‡R\@SEnWJfhR\FwKNZ•m	TaFIfnT�FIY[H„WJ`wFgB•KJZO`Ir†]^KNE	`IWJEGŽN@s@*ZOKJMOŽNT��5~

‚xKs@*YjRGFIPŠWyRG@LRGTO@oBDFIYjR\WJZaf>@“UX@*rJKJZXBVm	TOFgfnT;RGTO@

k

WJYGFwP(FIE¿]^KJE\P F RnYj@*` ]OFgYxHyWJ`wFgBlz„mC@“MaYj@

RGTa@3YjR\WyR\@SP(@SZ‡Rs]^EGKNP +	@S]p~ , � . � � ?�FwRGTaFwZAW(]vWJf>RGKJEsKb]CÉOzaR\TO@3HyWJZˆBD@SEƒ?AWNWb`gY[c1KbR\@SZ‡RGFgWb`

FgYsfSKJE\EG@efhRƒWbRƒBDFgYjR\WbZXf>@*Ys`I@*Y\Y[R\TaWbZAÎO~IŸeÉ
�

+

�

zlm	TOFI`I@_R\TO@

k

WNYjFIP(FwEscXKJRG@*ZNR\FIWJ`}FIY;f>KNEGE\@*f>R

WyR_BOFIYjR\WJZaf>@eY_WyR8`IKJZaŽJ@SE_E\WJZOŽJ@N~

J

�

+

�

š –pÇNœ

�

M

@

ZOP

™

D

–��

�

�

�

™

TO@SE\@ŠFIY8RGTO@‘moW„HN@S`I@SZOŽJRGT

<�Y



WJY\YGK|fSFIWbRG@eB‘m	FwRGT•R\TO@VRGEnWbZXYjFwRGFIKJZ�UX@SRpmC@*@SZ•R\TO@VŽJE\KJMOZXB�WJZaB�@>­Of>FwRG@eB•YpRnWyRG@8RGTaWbR[ŽJFIHJ@*Y

RGTa@•WyR\KJP FwR\Y“cXKN`IWJEGF

�

WJUOFI`wFwRprJ~

�


 FIY}R\TO@[R\E\WJZaYGF R\FwKNZQ@*ZO@SE\ŽJr_PQ@eWJYGMOE\@*BQFwZ

�

�

~ �;ZaKym‰i

FIZOŽVRGTaFIY“P_MafnTŠmo@	PŠW„rQBD@eBDMafS@	RGTO@s»NMXWb`IF RnWyRGFIHJ@‰]^@eWyR\MOEG@eYLKJ]1R\TO@•YjRGFgfn¸|FwZOŽVcaEGKNUaWbUOFI`IF Rpr

f>MaEGHN@•R\TO@8WbE\ŽJMOP(@*ZNRnYoUX@*FwZOŽ†YGFIPQFI`gWbE‰RGKQR\TO@8fSWNYj@eY	WbU1KyHJ@J~

’OKNEVRGTOFgY

k

WNYjFIP(FwE8f*WJYG@(WJZaB�RGTO@†KNZO@(UX@*`wKymVz5TOKymo@SHJ@*E*zqR\TO@SE\@ŠFgY8W•fSW„HJ@eWyR;RGK¹WJ`w`

RGTaFIY*~ ‚‰TO@�@>­OWJf>R(PŠWJZOZO@SE‘FwZ�m	TOFgfnTÈRGTO@�cXKJRG@SZ‡R\FIWJ`•fnTaWbZaŽJ@*Y(FwR\Y†ZO@*WJE†E\WJZOŽJ@•]^KJE\P

RGK�F RnY‘`IKJZOŽJi—EnWbZaŽJ@

k

WJYGFwP(FIE†]^KNEGP fSWJZ¾f>@SEGR\WJFwZa`wr Wy•q@*f>R†RGTO@AYpR\FIfn¸|FIZOŽ cOE\KJUXWbUOFI`wFwRGFI@*Y

WyR•RGTO@AFIZNR\@SE\P(@*BDFgWyR\@ˆ@SZO@*EGŽNr m	Ta@SE\@�FwR�PŠWb¸N@*Y†RGTOFgY•RGEnWbZaYGF R\FwKNZ¿~ °DKJP(@�Z|MOP(@SE\FgfSWb`

@>­Dc1@SE\FwP(@*ZNRnWyR\FwKNZ fnTOK|KNYGFIZOŽ‹WJEGUOFwRGEnWbE\r‹]^KJE\P(YQKJ]•RGTa@�c1KbR\@SZ‡RGFgWb`‰TaW„H|FIZOŽ‹RGTO@¹f>KNEGE\@*f>R

YGTOKJEGRŠE\WJZOŽJ@•WbZaBÈ`IKJZOŽJi—EnWbZaŽJ@‘U1@STXW„H‡FIKJEezCfSKJZDŒXEGPŠYQRGTaFIY*~
‚‰TO@*EG@S]^KJE\@•R\TO@ˆf>MaEGHN@*Y(FIZ

ŒaŽNMOEG@(Ë�FwZ|HNKJ`IH‡FIZOŽ

k

WJYGFwP(FIEƒ]^KJEnf>@*YVWJEG@QKJZa`wr�»‡MaWJZ‡RGFwR\WyR\FwHN@S`IrˆWbZaB � ��	ƒ»‡MaWJ`wFwR\WbRGFIHJ@*`wr

f>KNEGE\@*f>R*~

�

¡ž 	¡�� �/�•§ � 	 � � ���b¬1� �|§ � §p¤ � ¥ �C§ � ¥ �

ºLHN@SZV]^KNE:W[RGTOFIZ3YG`IWJU8mo@C@S­|c1@*f>RxR\TaWyR:RGTO@‰BDFgYpRnWbZafS@CWbR5m	TOFgfnT8R\TO@

k

WNYjFIP(FwE5FwZ‡R\@SEnWJfhR\FwKNZ

FgYCHyWJ`wFgB‘E\@SPŠWJFwZaYCR\TO@VYGWJPQ@VWNY“]^KNE	WQYG@SP(Fwi—FIZDŒaZaF R\@;YG`gWbU‘PŠWNBD@;Kb]xR\TO@VYGWJP(@sPŠWyR\@SE\FIWJ`ž~

#

R‰RGTO@eYj@;BDFgYpRnWbZafS@*Y‰Fw] � �

�

FgY	Wb`gYGK_HyWb`IFIB¿z|RGTO@*Z�KNZO@ƒP(W„rŠ@S­DcX@efhR‰RGTO@VYGMOEG]vWJf>@;WyR\KJP

FIZNR\@SEnWJf>RGFIKJZ†R\KŠUX@*TaW„HJ@ƒ`IFw¸N@

µ

�

À
	

Ã

<

�

<

µ

µ

�

À 	

Ã

<

–

�

½

�

™

<

�

µNM

�

�

À
	

Ã

<

�

�

u�!|~IŸ 2‡{

‚‰TO@;`I@SZOŽJRGT¹YGf*Wb`I@

7

À
	

Ã

�

š 7

À
	

Ã

<

�

M

�

7

À 	

Ã

<��

·

	

�

u�!|~ÊÉbÎ‡{

WJY\YGK|fSFIWbRG@eB m	F R\TÈRGTOFgY �

�

š M

�

�

À
	

Ã

<

f>K|@>…†fSFw@*ZNRŠPŠWb¸N@*Y

7

À
	

Ã

�

š �|Ç �

ZOP

¯

’5FIŽJMaEG@ � �

YGTOKym[YsW�YG`wFIŽJT‡R8BD@*fSEG@eWJYG@_FIZ�R\TO@ŠYpR\FIfn¸|FIZOŽ�cOEGKNUaWbUaFw`IF R\Fw@eYSz1R\TO@(@>•q@*fhR8U1@SFIZOŽ�@SH|FgBD@SZ‡RG`Ir

`I@*Y\Y‰TO@SE\@ƒRGTaWJZ�FIZ•RGTO@8f*WJYG@ƒKJ]5R\TO@;RGTaFIfn¸‘YG`gWbU¿~

�

¡ž 	¡ž  � �[¦[¤Oª �L¥ � ª ���^©��•§G¨��	� �
¥'�G§

�

�

+[WbRGTO@*E3WyRpr|cOFgfSWJ`žz®UaMDR3@S­‡R\EG@*P(@S`Ir‹]vW„HNKJMOEnWbUa`w@ŠcaWJE\WJP(@>RG@*E\Y‘u �
�

š�Ç

%

P(@ � �

�

{_WbE\@

]^KJMaZaB�FwZ�RGTa@8fSWJYG@ƒKb]Z�[rDBDE\KJŽJ@*Z•WbRGKJPŠY‰FIZaf>FgBD@*ZNR[KNZ•UaMO`w¸•`wFg»‡MOFgB �•@S`IFwMaP�~“ºLH|FIBD@*Zaf>@

]^KJE	»‡MaWJZNR\MOP!E\@10a@efhR\FwKNZ‘m‰WJYo@>­Dc1@SE\FwP(@SZ‡RnWb`I`wr†YG@S@*Z•FIZ‘R\TOFgY	YjrDYjRG@SP•~ ,IŸeÉ .

#

fSKJP(caWbE\Fwi

YGKJZ�m	F R\T•R\TO@VcaWJE\WJPQ@SRG@*E\YoMaYG@*B•FwZ•KNMOE	@>­OWbP(cO`I@;Kb] I[@VKJZ¹°|FQI �

�

I•@

D �
�

š

�'@

¯

@�G

WbZaB �

À

I•@>ip°|FQI

Ã

�

D

�

À

�	i �[@

Ã

�

š

���'@!D

Ç

%

¯

u�!|~ÊÉDŸ„{

?�FwRGT R\TO@†MaYG@†Kb]	º“»1~ u�� �|@*»‡MaWyR\FwKNZ �„{>zxmo@‘YG@S@ŠR\TaWyR8R\TO@‘YjRGFgfn¸|FwZOŽ�cOEGKNUaWbUaFw`IF R\Fw@eY;]^KJE

RGTaFIY•fSWNYj@‹WbE\@�FIZ¾]vWJf>R•R\TO@ YGWJPQ@Af>MOE\HJ@eY‘WNY‘FIZ ’:FIŽJMOE\@ � �È@S­Of>@ScOR•YGTOFw] RG@*B¾RGK RGTO@

E\FwŽNTNR	FIZ�RG@SP(c1@SEnWyR\MOEG@VU|r�WbU1KJMDR Ya~wŸ;KJEnBD@*E\YoKb]}PŠWbŽNZOF R\MaBD@N~C‚‰TOFgY	cOMDRnY	FwR[@>­OWJf>RG`Ir‘FIZ

RGTa@3P(FI`w`IF i �;@S`IH|FwZ�EG@*ŽJFIPQ@_m	TO@SE\@3YjRGFgfn¸|FwZOŽ•cOE\KJUaWJUOFw`IFwRGFI@*Y[KJ]“WbU1KJMDRVÎO~ ÎOŸ8RGK•Îa~ ÎNËŠmo@SE\@

KJUXYj@*EGHN@*BAWJY;R\@SP(cX@*E\WbRGMOE\@*Y;EnWbZaŽJ@*B‹]^E\KJP WbU1KJMDR_Îa~ Ë•P�� RGK‹•�P��(~ ,IŸeÉ . �[Kymo@SHN@SEez

RGTa@‘YpR\FIfn¸|FIZOŽ¹cOE\KJUaWJUOFI`wFwRGFI@*YVcaEG@eBDFIf>RG@eB U‡r‹RGTa@ �ÊYj@*PQFwi±FwZDŒXZOF R\@‘YG`IWJU

À
	

Ã

J

f>MOE\HJ@ŠKJ]	’:FIŽa~

<2!



� ��WbE\@(WJUXKNMDR3W•]vWJf>RGKNE3ÉD~Ê•‘RGK|K¹`IWJEGŽN@Jz¿UaMDR_mo@(]^@S@S`“RGTO@*EG@ŠFgYVŽNK‡KDB‹EG@eWJYGKJZ‹]^KJEVR\TOFgYS~

?A@ƒWJ`wE\@*WNBDr(PQ@*Z‡RGFIKJZO@eBŠRGTa@;»‡MaWJ`wFwR\WbRGFIHJ@sP(WJZOZO@*EoFIZ‘m	TaFIfnT‘RGTO@

k

WJYGFIPQFIEC]^KJEnf>@*YCmo@SE\@

FIZaf>`IMaBD@eB UOMDR(F R(Yj@*@SPŠYVR\TaWyR(WˆŽNEG@eWyRG@*E8@SE\E\KJE8FgY3f*WbMaYG@*BA]^KNE3WJZOKbR\TO@SE3EG@eWJYGKJZ¿~ˆ‚‰TO@

`I@SZOŽJRGT¾Y\fSWb`I@

7

�

š Ç��

ZOP ]^KJE �[i �•@�FgY‘YGK YjPŠWJ`w`•RGTaWbR‘RGTa@ˆ?��

>

@*EGE\KJE‘FIY•f>`IKNYG@

FIZ uvYG@S@�’:FIŽa~ !|~ÊÉJ{(m	TO@*EG@ˆRGTO@‹FwZ‡RG@*E\WNfhR\FwKNZ�cXKJRG@SZ‡R\FIWJ`•FgY‘ZOKJR•@S­DWNfhR\`wrÈKb];RGTa@ˆ]^KJE\P

9 Ç

D

�

�

~‘d“E\WNfhRGFgfSWJ`w`Ir‹YGc1@*Wb¸|FIZOŽ�RGTOFgY8P(@eWbZaY;R\TaWyRVR\TO@†E\@SŽNFwKNZ‹KyHN@SEVm	TOFgfnT mC@ŠP3MaYpR

FIZNR\@SŽNE\WbRG@†º“»1~gu�� �N@e»NMXWyRGFIKJZ �„{VP3MaYjR3FIZaf>`IMaBD@•cXKNFwZ‡R\YQf>`IKNYG@ŠR\KˆRGTa@•YG`IWJU RGK‹ŽJ@>R(YjKNP(@

f>KNZ|HJ@SE\ŽJ@*Zaf>@ˆWJZaB�R\T|MaY�mC@AWbE\@�H|FwKN`IWbRGFIZOŽ R\TO@ WJY\YjMOP(cDR\FwKNZ�RGTXWyR�RGTO@AcXKJRG@*ZNR\FIWJ`;FIY

9 Ç

D

�

�

RGTO@*EG@N~x‚‰TOFgY¿cOE\KJUa`w@*P¾mCKNMO`gBsZaKbRxcO`gWbŽNMO@:RGTO@�I[@>ip°|FQI fSWNYj@:R\K‡K	P3MafnT¿z„U1@*fSWJMaYG@

RGTa@3`I@SZOŽJRGT�Y\fSWJ`w@_RGTO@*EG@3FIY;YGMOUaYjR\WJZNR\FIWJ`w`Ir•UOFIŽJŽJ@*E*~ƒ’OKNE �[i �•@3mo@_P3MaYpR;FIZaf>`IMaBD@(YjKNP(@

YGTOKJEGRji±E\WJZOŽJ@•FwZD]^KNEGPŠWbRGFIKJZ†R\K(ŽJ@>R[WJZ‘FIPQcaEGKyHN@SP(@SZ‡R*~L°‡R\Fw`I`lFwR[FIYCRGTa@V`wKNZOŽbi±E\WJZOŽJ@[]^KJEnf>@*Y

RGTXWyR¹WbE\@�P(KNYjRG`Ir EG@eYjc1KJZaYGFIUO`w@N~ +	@>]', �Xz � .8WbZaB�KJRGTO@*E\Y•TaW„HN@�P(KDBD@S`I@*B¾RGTOFgY•f>`IKNYG@

EnWbZOŽN@[UX@*TaW„H|FwKNMOE‰WbZaB‘KJUDRnWbFIZO@*BŠU1@>RGRG@*E‰WJŽJE\@S@*PQ@*Z‡R �NRGTO@;FIPQcaEGKyHN@SP(@SZ‡RCfSKJP(FwZaŽ8]^E\KJP

@>­DcO`IFgf>FwR:f>KNZaYGFIBD@*E\WbRGFIKJZ;Kb]DR\TO@“U1KJMaZaB8YjR\WyR\@*Y5YjMOcacXKNEjR\@*BVU|rƒRGTO@of>`IKNYG@LEnWbZOŽN@®cXKJRG@SZ‡R\FIWJ`ž~

‚‰TO@eYj@VWbcacX@eWbE	FIZ‘R\TO@VcXKJRG@*ZNR\FIWJ`¿PŠWyR\EGFw­‘@S`I@SP(@*ZNRnY‰Kb]}cX@*EjR\MOE\UaWyR\FwKNZ‘R\TO@SKNEGrN~

�Q' + � 4��S9;25<>=80¼25=�2 �•7:4 � �•= � 


!

4 �•9��(<S=V7

?A@•ZOKymÁm	FgYGT RGK‹R\WJ¸J@•W�UOE\KNWJBO@SE_H|FI@Sm!KJ]	RGTO@•»‡MaWbZ‡R\MOP�EG@-0a@*f>RGFIKJZ U1@STXW„H‡FIKJMaE3WyR

RGTaEG@eYjTOKN`IB u �

A

@

{>z¿WbZaB�RGTO@(YjRGFgfn¸‡FIZOŽ•RGTaWbR8Yj@SR\YƒFwZ WJYsR\TO@3@*ZO@SE\ŽJr¹FgYƒFwZXf>E\@*WJYG@*B¹i	W

d}KNYjRQ‚‰TOE\@*YGTOKN`IB U1@STXW„H‡FIKJEe~A•€Z�caWJEjR\FIfSMO`IWJE_mo@•m‰WbZ‡R3RGK�PŠWJ¸J@•fSKJZOZa@*fhR\FwKNZ R\KazLWbZXB

@>­|R\@SZaB RGTO@•mo@S`I` i±¸|ZOKym	Z RGTaEG@eYjTOKN`IB�UX@*TaW„H|FwKNE\Y3Kb]ƒFwZa@S`gWJYjRGFgf‘EnWyR\@*Y3m	TOFIfnTÈmo@SE\@†ŒaEnYpR

YjR\WyR\@*B•P(KNYjR•ŽN@SZO@*E\WJ`w`Ir†U|r•?�FIŽJZa@SE•FIZ +	@S] , � .±~[’OKNE[@>­OWbP(cO`I@JzX?�FwŽNZO@SEƒYjTaKymC@eB‘R\TaWyR

RGTa@‘@>­DKJRGTO@*EGP(FgfŠ@>­Of>FwR\WbRGFIKJZ EnWyR\@*Y8]^KJE3fSKJ`I`wFgYGFwKNZaY8U1@>Rpmo@S@*Z RpmCK�UXKDBDFI@*Y3m	F R\T�U1KJMOZXB

FIZNR\@SE\ZaWb`NBD@SŽNEG@*@*YqKb]|]^E\@S@eBDKJP
RG@SZXBƒRGK•W	fSKJZaYjR\WJZNR¿HyWJ`wMO@CWJYqR\TO@SFIE¿E\@S`gWyRGFIHJ@}R\E\WJZaYG`IWbRGFIKJZaWJ`

@SZa@SE\ŽJrŠR\@SZaBOY[RGK‘ÎazacOE\KyH|FIBO@*B‘RGTO@*EG@8FgY[ZaKŠEG@eYjKNZaWbZafS@VWyR[R\TO@_ÎQRGEnWbZXYj`gWyR\FwKNZaWb`l@*ZO@SE\ŽJr

RGTaEG@eYjTOKN`IB¿~•º“»‡MOFIHyWb`I@SZ‡RG`IrJz1RGTa@_@>­DKJRGTO@*EGP(FgfVFwZa@S`gWJYjRGFgf_f>E\KNY\Yji±YG@*f>RGFIKJZ¹BDFIHJ@SE\ŽJ@eY[WJY

Ç

D

�Xz

W ]vWNfhR‘¸|ZOKym	Z�FIZ�RGTa@‹YjRGFI`w`ƒKJ`gBD@SE‘`wFwRG@*E\WbRGMOE\@�WJY†RGTO@ �

Ç

D

��`gW„m

J

~ � FgYŠR\TO@�E\@S`gWyR\FwHN@

HJ@*`wKDfSF Rpr•Kb]CRGTO@(f>KN`w`IFgYjFIKJZ¿~ I[KbR\FIfS@3@eYjc1@*fSFIWJ`w`Ir•RGTa@3cOE\KyH|FIYGK‘FIZˆR\TO@ŠYpRnWyR\@SP(@SZ‡RVWbU1KyHJ@Jz

RGTXWyRƒRGTO@*EG@QUX@QZOK�EG@eYjKNZaWbZXf>@3WbRsR\TO@3RGTOE\@*YGTOKJ`gBˆ@*ZO@SE\ŽJr��lYGMOŽJŽN@*YjRGFIZOŽ†R\TaWyRƒRGTO@(PŠWbZ|r

E\@*YGKJZaWJZaf>@eYsU1@>Rpmo@S@*Z ÎˆWbZXB �3cOE\KyH|FIBD@eB�U|r W•PŠWbZ|r�U1KDBDr�RnWbE\ŽJ@SR_f>KJMa`IB PŠWb¸N@(RGTO@

`gW„mÈFIZOKNcX@*E\WbRGFIHJ@J~

>

MDR“R\TO@ƒ@SZ‡RGFIEG@•RGTOE\MaYjRCKJ]¿d}WJEjRƒŸ[m‰WJY“RGK_@eYpRnWbUO`IFgYjT†»‡MOFwRG@ƒŽJ@*ZO@SEnWb`I`wr

RGTXWyRVRGTaFIYVPŠWJZ‡r‡i±EG@eYjKNZaWbZXf>@8E\@SŽNFwP(@(moWNY;cOE\@*f>FgYG@S`Ir•RGTO@ŠKNZO@(]^KJEVm	TOFgfnT‹RGTO@ŠKN`IB �

Ç

D

�

`gW„m

J

FIY‰E\@SFIZaYjR\WyR\@*Bl~

�[@*EG@•mo@¹EG@Si—@S­DWJP(FwZO@•RGTa@¹?�FwŽNZO@SEŠU1@STaW„H|FIKJMOEQ]^E\KJP W BDFw•q@SE\@SZ‡R†cXKNFwZ‡R†KJ]sH|Fw@*m

MaYGFwZaŽ‹KNMOE(MOZaBD@*E\YjR\WJZaBDFIZOŽ�KJ]ƒ»‡MaWbZ‡R\MOP�EG@-0a@*f>RGFIKJZ¿~�•€ZÈWNBOBDFwRGFIKJZ R\K�]^MaEjR\TO@SE\FwZaŽAWJZ

FIZNR\MOFwRGFIHJ@•MOZaBD@*E\YjR\WJZaBDFIZOŽ Kb]sRGTO@¹?�FIŽJZO@*EŠUX@*TaW„H|FwKNMOEezLH|Fw@*m	FwZOŽAR\TOFwZaŽNY(FIZ R\TOFgY(moW„r

m	FI`w`q`I@*WJB†ZaWyR\MOE\WJ`w`IrQRGKQcOE\@*BDFgfhR\FwZOŽQW_ŽN@SZO@*EGFgf	c1KNYjRCR\TOE\@*YGTOKJ`gBŠU1@STaW„H|FIKJE;u^@J~ Ža~:R\TO@3Ÿ �„H

`gW„m FgY[E\@Sca`IWNf>@*B•U|r¹W

Ç

D

�

�

`IW„m•{•WbZaB¹WJZˆMOZaBO@SEnYpRnWbZaBDFIZOŽ†KJ]®m	TO@SZ¹R\TO@3YjRGFgfn¸|FwZaŽ‘Yj@SR\Y

UaWNfn¸ŠFwZ¹WJY �•FIY‰FIZafSEG@eWJYG@*Bl~

‚‰TO@;EG@eWJBD@*ECm	FI`I`lTaW„HJ@ƒZOKbR\@*B†RGTaWbR‰mo@;TaW„HJ@ƒYjTaF ] R\@*B•KJMOE	WyRGRG@*ZNR\FwKNZ‘R\KQW3R\TOEG@*@ƒBOF i

P(@SZaYGFIKJZaWJ`DŽJ@SKNP(@>RGE\rVKb]qFIZaf>FgBD@SZXf>@	KJZŠWƒ`IK|f*Wb`IF

�

@*BQf>`IMaYjRG@SE“FwZaYjRG@eWJB3Kb]1RGTO@•KJZO@	BDFIP(@SZDi

YGFwKNZaWb`qfSWNYj@sKb]¿FIZaf>FgBD@SZXf>@ƒKJZ•W3Yj`gWbUx~®°DK_`IKJZOŽQWJYCRGTO@sR\WJEGŽN@>R‰BDFwP(@*ZaYjFIKJZXYCWJEG@ƒBDmoWJEj]^@eB

U|r(RGTO@;FIZaf>FgBD@*Zaf>@;m‰W„HJ@S`I@SZaŽbRGT‘mC@;m	FI`w`qŒaZXB†R\TaWyR	U1KbRGT�cOE\KJUO`I@SPŠY‰WbE\@ƒ@>•q@*fhR\FwHN@S`IrŠKJZO@

BDFIP(@SZaYGFwKNZaWb`:BDMO@_RGK†R\TO@8]vWNfhRsRGTaWbRsFwRsFgY•KNZO`wr•RGTa@3Yji—m‰W„HJ@Vm	TOFgfnT�f*WbZ¹c1@SZO@SRGEnWyRG@_RGTO@

< <



FIZNR\@SEnWJf>RGFIKJZ‘E\@SŽNFwKNZ¿~®’OKNE[f>`gWbE\F RprŠmo@;m	Fw`I`xBD@eWb`lm	FwRGT•UXKJRGT¹fSWNYj@eY	Yj@*caWbEnWyR\@S`IrJ~

�

¡ �	¡j¢ �/�[¤a¥'� �[ª �G¦����•¦ £•ª �N©N«.�1�•¤O¥'� �[ª �j¦ � �[¥'��� �N©O§j¨�¬‹¤aª � �b«.�‡¥x¨1©O§pª � �

‚‰TO@VYjR\WbEGRGFIZOŽ(c1KJFIZNR[FgYoRGTa@;RG@SP(cO`gWyR\@VcOE\KyH‡FgBD@eB†U|r†R\TO@VŽJKN`IBD@*Z‘E\MO`I@

���

���

� �

Ç

�

�1–




� ™

�

�

�

�

�

�

�

�

Wb`I` �

�

�

�

� �

À

² Ã

�,-�� � �

–

�

�J™

�

�

�

–

�

�N™ �

À-.

Ã

�

-�� �

–

�

�J™

�

�

�

�

�

�

�

�

u�!|~ÊÉJÉN{

]^KJExRGTO@oBDFw•1@*EG@*ZNR\FIWJ`‡fSEGK‡YGYji€Yj@efhRGFIKJZs]^KJE5FwZa@S`gWJYjRGFgf®RGEnWbZXYjFwRGFIKJZaYl]^EGKNP FIZ‡RG@*EGZaWJ`NYjR\WbRG@

�

�

– �q™

RGK

�

�e–3�l™

m	TO@*EG@

�

�VWJZaB

�

�

�

WbE\@LR\TO@CFIZafSKJP(FwZaŽsWbZXB8KJMORGŽJKNFwZaŽsBDFIEG@efhR\FwKNZaYxKJ]ORGTa@CFIZaf>FgBD@*ZNR

WyR\KJP•~}?‹@8BO@*Y\f>E\FwU1@;UOEGFI@10Xr†TOKym
ºC»X~su�!|~ÊÉJÉN{LFgY[WJEGE\FwHN@*B•WyR*~

’OKNEs@eWJfnT¹FIZNR\@SE\ZaWb`:YpRnWyR\@

�

�
–3�l™8–

�

šÁÇJœ

�

œSÆ*ÆSÆ

%x{[RGTaWbRsmo@_PŠW„r�FwPŠWbŽNFwZa@8]^E\@S@

�

FwZaŽ

RGTa@3RnWbE\ŽJ@SR;FIZ u

�

FIZaf>KNEGc1KJEnWyR\@*YƒWb`I`}RGTO@(RnWbE\ŽJ@SR;BD@*ŽJE\@S@eYsKJ]“]^E\@S@eBDKJP†{hz¿RGTO@*EG@ŠFgYVYjKNP(@

@>•q@*f>RGFIHJ@ˆc1KbR\@SZ‡RGFgWb`•]^@S`wR‘U|r�R\TO@ˆFIZaf>KNP(FwZOŽ WyRGKNP•~ ‚‰Ta@*YG@¹cXKJRG@SZ‡R\FIWJ`IY•WbE\@(tpMaYpR•RGTO@

BDFgWbŽNKJZaWJ`o@*`w@*P(@SZ‡R\Y(KJ]sR\TO@ˆf>KNPQca`w@SRG@¹FIZNR\@SEnWJf>RGFIKJZ�c1KbR\@SZ‡RGFgWb`��

–

�

œ��l™

FwZÈRGTa@

�

�
– �q™

UaWNYjFgYSz®m	TaFIfnT Fw]•cOE\@*YG@SZ‡R(Wb`I`CU|r RGTa@SPŠYj@*`wHN@*Y�u^KJ•Xi€BDFgWbŽJKNZaWb`“@S`I@SP(@SZ‡R\Y(Î‡{8f>KNMO`gB KJZa`wr

fSWJMaYG@3WbZ�@S`gWJYjRGFgf_f>KN`w`IFgYjFIKJZ¹R\K•KDf*f>MOEe~s•±R;FgY•R\TO@QKb•1i±BDFgWbŽNKJZaWJ`¿@S`I@SP(@*ZNRnYsRGTaWbRƒPŠW„r•UX@

RGTaKJMOŽNTNRCKb]xWJYofSWJMaYGFwZOŽ8RGTO@sFwZO@*`IWNYpR\FIf[RGEnWbZaYGFwRGFIKJZaY*~:‚5E\@*WyR\FwZaŽVRGTO@*P!WJYCW8c1@SEGRGMOE\UaWyR\FwKNZ

KJZ‹RGTa@Š@S`gWJYjRGFgfŠYGf*WyRjR\@SE\FwZaŽ•m‰W„HJ@S]^MOZafhR\FwKNZaY;mo@QMXYj@(R\TO@

Ì

KJ`gBD@SZ +	MO`I@ŠR\K�KNUDR\WJFwZ º“»1~

u�!D~ ÉNÉJ{>~

�q–




™

FgY3RGTO@•@*ZO@SE\ŽJr BD@*ZaYjFwRpr Kb]ƒYpRnWyRG@eY_KJ][RGTa@•]^E\@S@•WyR\KJP•~

�

À-.

Ã

�

-�� �

–

�

�J™

FgY3RGTO@

@SZ‡R\E\WJZaf>@ŠfnTaWJZOZO@S`CmoW„HN@>]^MOZXfhRGFIKJZ WbZXB

�

À

²
Ã

�,-�� �
�

–

�

�J™

FgY;RGTa@ŠŒaZaWJ`CfnTaWJZOZO@S`“moW„HN@>]^MOZaf>RGFIKJZ¿~

‚‰TO@*r WJEG@‘UXKJRGT @S­DWNfhRQ@S`gWJYjRGFgf†YGf*WyRGRG@SE\FIZOŽˆm‰W„HJ@>]^MaZafhR\FwKNZaYVFIZ RGTa@‘c1KbRG@*Z‡RGFgWb`gY � � �

–

�

�J™

WbZXB �

���
–

�

�J™

EG@eYjc1@*f>RGFIHJ@*`wrN~“‚‰TO@;]vWJf>RGKNE	Kb]

Ç

D

�‘BDFIH|FIBO@*Y‰R\TO@

Ì

KJ`gBD@SZ2+	Ma`w@VEnWyR\@VU‡r‘RGTO@

0aMD­‘RGKŠŽJ@SR‰RGTO@VcOE\KJUXWbUOFI`wFwRprJ~

I[Kym Wb`I`lRGTO@ �•BD@*cX@*ZaBD@SZXf>@VKb]

���

���

�

WbZaB�TO@*Zaf>@

�

���

�

FIY	BDMa@;RGK

Ÿe{“R\TO@;]vWJf>RGKJE

Ç

D

�‘WbZaB

ÉJ{•‚‰TO@(Yj@*ZaYjFwRGFIHJ@��‡i€BD@Sc1@SZaBO@SZafS@3KJ]®RGTO@(WbP(cO`IF R\MaBD@(Kb]®R\TO@Q@SZ‡RGEnWbZafS@3fnTaWJZOZO@*`5m‰W„HJ@Si

]^MOZaf>RGFIKJZ�FIZaYGFIBD@�RGTO@�FwZ‡RG@*E\WNfhR\FwKNZÈE\@SŽNFwKNZ KyHJ@SEŠm	TaFIfnT R\TO@�KyHN@SE\`IWJc FIZ‡RG@SŽNE\WJ`[Kb]Vº“»1~

u�!D~ ÉNÉJ{	R\Wb¸N@*Y•cO`IWNf>@N~;‚‰TaFIYƒFgYsYGFwP(cO`Ir¹U1@*fSWJMaYG@8RGTa@3FIZaf>KNP(FwZOŽ�WbP(cO`IF R\MaBD@(FgY•P(KJE\@_E\@>i

0a@efhRG@eB‘W„m‰W„r_U|rQRGTO@ƒc1KbRG@*Z‡RGFgWb`lWJY �

A

@

E\@*YGMO`wRGFIZOŽ_FIZ†R\TO@sFIZ‡RG@*EGFIKJEoWbP(cO`IF R\MaBD@ƒUX@*FwZOŽ

YGMOcOcOE\@*Y\Yj@eB†U|r•W3]vWNfhRGKNE	Kb] �•WNY‰f>KJP(caWJEG@eB†R\K(m	TaWyR[KNZO@;mCKNMO`IB•@>­Dc1@*f>R•f>`gWJY\YjFgfSWJ`w`IrJ~

�

��	K������� 
 *X$�"% #�!*X$�� )�* U 0KV�U��

’OKNE•R\TOFgY•KNZO@>i€BDFIPQ@*ZaYGFwKNZaWb`:YjFwRGMaWbRGFIKJZˆmo@3YGc1@*Wb¸•KJ]CWbZˆFIZO@*`IWNYpR\FIf_cOEGKNUaWbUaFw`IF Rpr�FIZaYpR\@*WNB

Kb]lW8fSEGK‡YGYji±YG@*f>RGFIKJZ¿zyUaMDR“KbR\TO@SE\m	FgYj@	º“»1~	u�!D~ ÉNÉJ{5E\@SPŠWbFIZaY®@*ZNR\FwE\@S`Ir_HyWJ`wFgB(TO@SE\@[Wb`gYGKVm	F R\T

RGTa@VKJU|H|FwKNMaYoPQKDBDFwŒXf*WyRGFIKJZXYS~

’OKNE �

A

@

zam	TO@SZ•?��

>

FgY	FIZ|H„WJ`wFgBlzOmo@V@*YjR\WJUO`IFIYGTO@*B•»‡MOFwRG@VŽN@SZO@*E\WJ`w`Ir , � .IcaWJcX@*E*Ÿ �

RGTXWyR	RGTa@V@SZ‡RGEnWbZafS@VfnTaWbZOZa@S`lm‰W„HJ@>]^MaZafhR\FwKNZ

�

�

–

�

™

m	TO@*Z•ZOKJE\PŠWb`IF

�

@*B‘RGKŠTaW„HN@;W3ŒO­D@eB

FIZaf>KNPQFIZOŽ 0aMD­lzOTXWJB•F RnY[WbP(cO`IF R\MaBD@VFIZaYGFIBD@ƒR\TO@VFwZ‡R\@SEnWJfhR\FwKNZ•E\@SŽNFwKNZ‘U1@STaW„H|FIZOŽ(`wFI¸J@

�

�

–

�

FwZXYjFgBD@

™
9

� ‚‰TOEG@eYjTaKJ`gB u�!|~ÊÉbË‡{

< 2



I[Kym�RGTO@[fnTXWbZOŽN@“]^E\KJP »‡MaWJZ‡RGMOP EG@-0a@*f>RGFIKJZ(WyR}RGTOE\@*YGTOKN`IB_RGK8YjRGFgfn¸|FwZOŽVWbR}c1KNYjR®RGTaEG@eYjTDi

KJ`gB¹uvYG@S@s’5FIŽa~ÊÉJ{LUX@*ŽJFIZaY®R\K_WVKDfSfSMOECWbRLRGTaKNYG@•@SZa@SE\ŽJFI@*YLWbR“m	TOFgfnTŠRGTO@•?��

>

m‰W„HJ@S]^MOZaf>i

RGFIKJZXY_iVm	TOFgfnT YGTOKym!ZaKA»‡MaWJZNR\MOP�E\@10a@efhRGFIKJZ�iVP(W„r U1@•FwZafSEG@eWJYGFwZaŽJ`Ir‹R\EGMXYpR\@*Bl~

#

R

RGTa@*YG@†@SZO@*EGŽNFw@eYVm	TO@*EG@†?��

>

FgY8HyWb`IFgB mC@‘P(W„rAYjFIP(cO`IrAMXYj@ŠR\TO@‘mo@S`I`wi—¸|ZOKym	Z ?��

>

WbP(cO`IFwRGMaBD@;]vWNfhR\KJE

Ç

D

#

�

–

�

™

zDRGKŠf>KNZaf>`IMaBD@;R\TaWyR

�

�

–

�

FwZXYjFgBD@

™ 9

6

� d}K‡YpRGi±‚‰TOE\@*YGTOKN`IB

¯

u�!|~ÊÉ��|{

‚‰TO@†caEGKNUaWbUOFI`IF RprABD@SZaYGFwRpr‹KJ]‰U1@SFIZOŽ¹]^KNMOZaB FIZaYGFIBO@ŠRGTO@*Z U1@STaW„HN@*YV`IFw¸N@ �

�

WbR8RGTaEG@eYjTDi

KJ`gBÈuv»‡MaWbZ‡R\MOP.E\@10a@efhRGFIKJZ1{sWJZaB‹`wFI¸J@��AWyRVc1KNYjRƒR\TOE\@*YGTOKJ`gB uvZOK¹»‡MaWbZ‡RGMaP.EG@-0a@*f>RGFIKJZX{

E\@*YGcX@efhRGFIHJ@*`wrN~

•±RsFgY[»‡MOFwRG@8ZaWbRGMOEnWb`¿RGTaWbR•RGTa@8cOE\KJUaWJUOFw`IFwRpr•BD@*ZaYjFwRpr‘FIZaYGFIBO@VRGTO@3FwZ‡R\@SEnWJfhR\FwKNZ•E\@SŽNFwKNZ

FgY‘YGP(WJ`w`I@SE�f>KNPQcXWbE\@*B RGK R\TO@�KNMDR\YGFgBD@�U|r W ]vWJf>RGKJE•Kb] �qz[@*HJ@*Z�m	TO@SZ�R\TO@SE\@ˆFgY†ZOK

»‡MaWbZ‡R\MOP E\@10a@efhR\FwKNZ¿~‘‚‰TOFgYVFgY8YjFIP(cO`Ir‹W•¸|FwZa@SPŠWyR\FIf*Wb`L@S•1@efhR �_m	TO@SE\@(RGTO@‘caWbEGRGFgf>`I@(FIY

P(KyH|FwZOŽ(]vWNYpR\@SEezOFwRsFgY[`I@*Y\Y	`wFI¸J@*`wr•RGK‘UX@V]^KNMOZaB•U|r•W(]vWJf>RGKJE•FwZ|HJ@*E\YG@S`Ir†cOE\KJc1KJEGRGFIKJZXWb`qRGK

FwR\YQHJ@*`wKDf>FwRprARGTO@*EG@N~

k

`gWJY\YjFgfSWJ`w`Ir‹m	TXWyR(FIYQMOZO@S­DcX@efhRG@eB�FgY3RGTaWbR3]^KNEŠYjPŠWb`I`‰@SZOKNMOŽJT��

ZO@eWbE‰RGTaEG@eYjTOKN`IB¿zORGTa@8cOE\KJUaWJUOFw`IFwRGFI@*Y‰FIZaYjFgBD@_WJEG@ ���(
 	�� � 
QYGMOcOcaEG@eYGYG@*B�U|r•WQ]vWNfhRGKNE[Kb] �q~

	sMaWJZNR\MOPÍE\@10a@efhR\FwKNZQKJ]XR\TO@[WbP(cO`IFwRGMaBD@[]^EGKNP RGTO@•EG@*ŽJFIKJZ(WbE\KJMOZaB

� �

–

�

™

�

š

�•užYj@efhR\FwKNZ

� �|{hzXŽJK|@*Y‰TXWbZaB•FIZ•TaWbZaB•m	FwRGT�R\TO@_»‡MaWbZ‡R\MOP YGMOcOcOE\@*Y\YGFwKNZ�KJ]5R\TO@_WJPQca`wFwRGMaBO@Vm	F R\TOFwZ

RGTaFIY3EG@*ŽJFIKJZ¿~�°DK¹ŒaZaWJ`w`Ir FwZafS`wMXBDFwZaŽˆRGTaFIY��‡i€BD@Sc1@SZaBO@SZafS@†Kb]	R\TO@•WJPQca`wFwRGMaBO@‘Kb]

�

�

–

�

™

]^KJMaZaB�FwZ�@*»‡MaWbRGFIKJZaYVu�!|~ÊÉbËN{oWJZaB‹u�!|~ÊÉ��|{“mo@;ŽJ@SR

� � �

�
�

� ‚‰TOEG@eYjTaKJ`gB

� � �

�
�

��� % !

˜h¯

d}KNYjRji€‚‰TOEG@eYjTaKJ`gB u�!|~ÊÉJ•N{

�

��	K�����QP 
 *X$�"% #�!*X$�� )�* U $ V�W,3 &(�O�

°|FIZaf>@ƒ]^KNEo`gWbE\ŽJ@smoW„HN@S`I@SZOŽJRGTaYCKJZa`wrŠR\TO@VYpi±m‰W„HJ@[FIZ‡RG@SEnWJf>R\Yom	FwRGT�RGTO@VfS`wMaYjRG@*E‰F R	FgY	f>`I@*WbE

RGTXWyRQRGTO@�cOE\KJUO`I@SP PŠW„r UX@•E\@*BDMafS@*B FIZ R\TO@�MaYjMXWb`‰PŠWbZOZO@*E_R\KAW�KJZO@•BDFIP(@SZaYGFwKNZaWb`

cOE\KJUO`I@SP WbŽ‡WbFIZ¿~•‚‰TO@*EG@S]^KJE\@V]^KJE;WŠMOZaF R��	� � ��
��
�����¹R\TO@_FIZO@S`gWJYjRGFgf8caEGKNUaWbUOFI`IF R\Fw@eY[m	FI`w`

U1@STaW„HN@•WJYCUX@S]^KJE\@sWNY“FIZ‘@e»NMXWyRGFIKJZXY•u�� �O{hz|UOMDR‰m	TaWyR‰FgY“E\@*WJ`w`Ir(EG@*`w@*H„WJZ‡R“FIY‰W_MOZOFwR � �������

� ��
�� 0aMD­¹m	TOFgfnT¹cOE\KyH‡FgBD@eY[W†Yji—m‰W„HJ@ 0aMD­¹KJ]

�#D

�

�

~	F—~ @J~	ºLHN@SZ¹R\TOKJMOŽNT•RGTO@3cOE\KJUO`I@SP

FgY‰KJZO@Si±BDFIP(@SZaYGFIKJZaWJ`lFwZ�RGTa@VE\WNBDFIWJ`¿f>KJi—KNE\BDFIZaWbRG@Jz‡R\TO@VEG@e»‡MOFwE\@*B•ZOKNEGPŠWb`IF

�

WyR\FwKNZ†]^KNE	RGTO@

FIZaf>KNPQFIZOŽ*0aMD­_FgY}ZOKJR:Œa­|@eB8R\K;UX@[Wƒf>KNZaYpRnWbZ‡RLWJY:U1@>]^KJE\@JzJUOMDRLFgY}ZOKym E\@*»‡MOFIEG@eBVRGK;ŽNEGKym

WJY

9
Ç

D

�

�

z1FwZ¹KNE\BD@*E	RGK•f>KJE\E\@*fhR\`wr�WJf*f>KJMaZNR	]^KNE[R\TO@8FIZaf>E\@*WNYjFIZOŽˆuvWNY �

A

@

{‰E\WJZOŽJ@VKJ]

FIPQcXWJfhR	caWJE\WJP(@>RG@*E\Y“RGTXWyR•Wb`I` �Êf>KJMaZNR[WNY

J

Yji—m‰W„HJ@N~:‚‰T|MaY‰mo@sTXW„HJ@;YjFIP(cO`wr‘RGK(P_Ma` R\FwcO`Ir

RGTa@_KJZa@>i€BDFwP(@*ZaYjFIKJZXWb`xcaEGKNUaWbUOFI`IF R\Fw@eY[Kb]L@e»‡MaWyR\FwKNZaY_u � �D{	U|r�RGTOFgY•]vWJfhR\KJEsKb]

Ç

D

�

�

zlWbZXB

f>KNZaf>`IMaBD@ƒR\TaWyR	R\TO@VFwZa@S`gWJYjRGFgfƒfSEGK‡YGYji€Yj@efhRGFIKJZXYL]^KNE‰RGTOFgY[f>`IMaYjRG@*E	ŽJ@SKNP(@>RGE\rŠU1@STaW„HN@ƒ`IFI¸J@

�

� �

� �

Ç

�

‚‰TOEG@eYjTaKJ`gB

�

� �

� �

Ç

�

�

d}KNYjRji€‚‰TOEG@eYjTaKJ`gB u�!|~ÊÉ'Y‡{

‚‰TO@Q‚‰TOEG@eYjTaKJ`gB•EG@eYjMO`wR•KJ]Lº“»1~}u�!|~ÊÉ'Y‡{‰FIY“tpMaYjR•R\TO@3?�FIŽJZa@SE �gŸ �yH•`gW„m

J

mo@3YGc1KJ¸J@_Kb]LFIZ

YG@*fhR\FwKNZ*!|~ YO~

>

MOR“ZOKym mC@[f*WbZ†Y\W„r8P(KJE\@J~

#

YLRGTO@sFwZafSKJP(FIZOŽVmoW„HN@S`I@SZOŽJRGT
�

FIZafSEG@eWJYG@*Y*z

mo@3ŒXE\YjRVm	F R\ZO@*Y\Yƒ]^KJEV`gWbE\ŽJ@Q@SZOKNMOŽJT
�

W•»‡MaWJBOE\WbRGFgf3BD@*cX@*ZaBD@*Zaf>@(R\K•R\TO@Š@>­DKJRGTO@*EGP(Fgf

2JÎ



f>E\KNY\Yji±YG@*f>RGFIKJZ†u

�

�

�

�

{h~:•±R®FIY:KJZa`wr8WbR®YjRGFI`I`‡`gWbE\ŽJ@*E5m‰W„HJ@*`w@*ZOŽbR\TaYlR\TaWyR}R\TOFIY®BO@Sc1@SZaBD@*Zaf>@

@SHN@SZ‡RGMXWb`I`wr8fnTaWJZOŽJ@eY:KyHJ@SE:R\K8Ws`IFIZO@*WJE®KJZO@Vu

�

�

� {>~}‚‰TaFIY®TXWbcOc1@SZaY}m	Ta@SZQRGTO@[YjRGFgfn¸|FwZaŽ

r|Fw@*`IBaY“R\KQRGTO@V»‡MaWbZ‡R\MOP!E\@10a@efhRGFIKJZx~}‚‰TaFIYo@SZa@SE\ŽJrŠFgY‰PQK‡YpR\`wr†BO@>RG@*EGP(FIZO@*B•U|rŠRGTa@ƒ`IKJZaŽ

EnWbZOŽN@L]^KJE\PÍKJ]aRGTa@oc1KbR\@SZ‡RGFgWb`—zJWJZaB_TXWJY:ZOKbR\TOFIZOŽƒRGKVBDK;m	F R\T_R\TO@‰UXKNMOZaB(YjR\WyR\@C@*ZO@SE\ŽJFI@*Y

KJE	WJZ‡r‘KbRGTa@SE[BD@SR\WbFI`gY‰FwZ|HJKN`wH|FIZOŽQRGTO@;FIZ‡RG@SEnWJf>RGFIKJZ�cXKJRG@*ZNR\FIWJ`ž~

�Q'�� � =80	#�� 
��x<S=80

º®­OWbP(FIZOFIZOŽARGTO@¹?��

>

@*EGE\KJE3RG@*EGP cOEGKyH|FgBD@*B W »NMaFIfn¸�WJZaB @*WJYGr m‰W„r RGK @*YjRGFIPŠWyRG@

RGTa@8RGTaEG@eYjTOKN`IB�R\@SP(c1@SEnWyRGMaEG@eY[E\@*»‡MOFIEG@eB�RGK‘KNUaYG@SE\HJ@8»‡MaWbZ‡R\MOP EG@-0a@*f>RGFIKJZ¿~[•±RƒUX@efSWJPQ@

RGEnWbZXYjcaWJEG@*Z‡RlRGTaWbR:KNZO`wr;c1KymC@*Ex`gW„m[YxBDr|FIZOŽs]vWJYjRG@SExRGTaWJZ

µVÇ

D

�

�

mC@*EG@ofSWbcXWbUO`I@LKb]1WJfhR\FwZaŽ

WJY;»‡MaWJZNR\MOP.E\@10a@efhR\KJEnYS~Q‚‰TO@(H„WJ`wFgBDFwRprˆKb]o?��

>

WyRVTOFIŽJTa@SEƒRG@*PQc1@SEnWyR\MOE\@*Y;TO@*E\WJ`IBD@eB

WŠc1KNYjRji—RGTOE\@*YGTOKN`IB�U1@STaW„H|FIKJE[FIZˆm	TOFgfnT•RGTO@QWyR\KJP YpR\FIfn¸DY*~oº“HJ@SZˆ]^KJE•KJRGTO@*E•ŽN@SKJP(@SRGE\Fw@eY

YGMafnT
WJY•FIZaf>FgBD@SZXf>@�KNZ W�`wKDfSWJ`wFgYG@*BÈRGTaEG@*@ABDFIP(@SZaYGFIKJZaWJ`ƒfS`wMaYjRG@*E*zsW ?��

>

WbZaWJ`wrDYGFIY

RGKNŽJ@SRGTO@*Esm	FwRGT‹RGTO@Š’a@SE\PQF

Ì

KN`IBO@SZ +[MO`w@(cOE\KyH|FIBO@*B�W�YGFwP(cO`I@3MaZaBD@SEnYjR\WbZXBDFwZaŽ•KJ]“RGTaFIY

RGTaEG@eYjTOKN`IB(WJZaBŠc1KNYjRji—RGTOE\@*YGTOKJ`gBQUX@*TaW„H|FwKNELFIZŠRG@*EGPŠYLKJ]lFwZO@*`IWNYpR\FIf[cOEGKDfS@*Y\Yj@eY®UX@*FwZaŽ_YjT|MDR

Kb•ˆBDMa@•R\KQW_EG@-0a@*f>RGFIKJZ‘KJ]¿RGTa@sFIZaf>KNP(FwZOŽQWbP(cO`IF R\MaBD@N~L‚‰TO@s@S­|RGE\@SP(@S`Ir(`wKNZOŽ3FIZafSKJP(FwZaŽ

m‰W„HJ@S`I@SZaŽbRGT¹FgYsFwZ|HyWbE\FIWJUO`Ir�FIP(cX@eBOWbZXf>@QPQFgYGP(WbR\fnTO@eB u ]^KNE;cXKJRG@SZ‡R\FIWJ`IYƒYjTaKJEGRG@SEsE\WJZOŽJ@eB

RGTXWbZ

Ç

D

�

�

{ƒU‡rˆRGTO@†WJUOEGMacDR8fnTaWbZOŽN@3KJ]om‰W„HJ@*`w@*ZOŽbR\TˆFIZ‹R\TO@ŠFIZNR\@SEnWJf>RGFIKJZ�E\@SŽNFwKNZ¿z¿WbZXB

FgYƒRGTO@*EG@S]^KJE\@QE\@10X@*fhR\@*Bl~Š•±R_YGTOKNMO`IB‹U1@†f>`I@*WbE;R\TaWyR8@*HJ@*ZAW•E\@ScOMa`IYGFwHN@3FIZ‡RG@*E\WNfhRGFIKJZAm	FI`w`

KJU|H|FIKJMaYG`wr�cOEGKyH|FgBD@ŠYjMXfnT W•P(FgYjPŠWbR\fnT YjK�R\TaWyR8R\TO@†?�FIŽJZO@*EVUX@*TaW„H|FwKNE*z5KJE8»‡MaWJZNR\MOP

E\@10a@efhRGFIKJZxzxFgYV»NMaF R\@†ŽJ@*ZO@SEnWb` �¿R\TOKJMOŽNT Kb]	f>KJMaE\YG@3P(K‡YpR_BDEnWbPŠWbRGFgf3Fw]‰RGTO@Šc1KbR\@SZ‡RGFgWb`“FIY

WyRGRGEnWJf>RGFIHJ@;WJY‰mo@ƒTXW„HJ@;UX@*@SZ¹f>KNZaYGFIBD@*EGFIZOŽ3RGTOE\KJMaŽJTOKNMDR*~

‚‰TOFgY	@>•q@*f>R•Kb]®»‡MaWbZ‡RGMaP E\@10a@efhRGFIKJZ �yYGMOcOcOE\@*Y\YjFIKJZxzNm	TOFgfnT•FIY[MO` R\FwPŠWbRG@S`Ir‘E\@*YGc1KJZaYGF i

UO`I@o]^KJE}RGTa@‰RGTOE\@*YGTOKJ`gB3UX@*TaW„H|FwKNMOE*zJFIY®BDr|ZaWJP(FIf*Wb`DFIZ3R\TaWyRLFwR®FIY“fSWbMXYj@eB_U|rVR\TO@	cOE\@*YG@SZafS@

Kb]qR\TO@[FIZNR\@SEnWJf>RGFIKJZ(cXKJRG@*ZNR\FIWJ`ž~}?A@	]^@S@*`aR\TaWyR“RGTO@sKJE\FwŽNFwZaWJ`OBD@SE\FIH„WbRGFIKJZ(U|r3?�FIŽJZa@SELR\TaWyR

]^KDf>MaYG@*Y:KNZ8RGTa@ �

A

@

UX@*TaW„H|FwKNMOE:Kb]aR\TO@o]^EG@*@oYGcaWNf>@“m‰W„HJ@“]^MOZaf>RGFIKJZaY5RG@*ZaBOY:R\KsKNUaYGfSMOE\@

RGTaFIY	caT‡rDYGFIf*Wb`¿KNEGFIŽJFIZ�Kb]:RGTOE\@*YGTOKJ`gB�UX@*TaW„H|FwKNMOEe~L‚‰TO@8ŽJKN`IBO@SZ�EGMO`I@8WbcacOEGK‡WJfnT•P(WJ¸J@eY	F R

P(KJE\@†@>­DcO`IFgf>FwR(WJZaB @*YGc1@*f>FgWb`I`IrAcXW„HJ@*YVRGTO@�moW„r‹]^KJEQcOE\@*BDFgfhR\FwZaŽˆRGTa@•d}KNYjRji€‚‰TOE\@*YGTOKJ`gB

U1@STaW„H|FIKJMOEe~

�Q'��

 

#��(0�=�� �S4 
•6 � 4	032 �

#

~ � ~DFgY‰P(KNYjRoŽNE\WbRG@>]^Ma`XR\K �¹FIfnTXWb@S` �sWbŽJŽN@SEGRprQ]^KJE‰TOFgY‰¸‡FIZaB•TO@S`Ic•WbZaB�WJBDH|Fgf>@;WbZaB‘]^KJE

Wb`Im‰W„r|Y8UX@*FwZOŽAW„HyWbFI`IWJUO`w@†RGK‹BOFIY\f>MaY\Y_RGTOFIZOŽNY3m	FwRGT¿~

#

~ � ~:RGTXWbZO¸DY

#

`I@>­

>

WbE\ZO@>RGR_]^KJE

c1KJFIZNR\FwZaŽQTaFwP RGK(RGTa@VEG@S]^@SE\@SZafS@*YoKJZ•RGTO@

k

WNYjFIP(FwE	FIZ‡RG@*E\WNfhRGFIKJZXYS~

‚‰TOFgY†moKJE\¸�m‰WJY†YGMOcOc1KJEGRG@eB U‡r RGTa@ I•WbRGFIKJZaWJ`s°Df>FI@SZXf>@�’aKJMOZaBaWyRGFIKJZ R\TOE\KJMOŽNT W

ŽJEnWbZ‡R;]^KJE_RGTO@‘•€ZaYpR\F R\MDRG@‘]^KJE_‚‰Ta@SKJE\@>R\FIf*Wb`

#

R\KJP(Fgf†WbZaB �ˆKJ`I@*f>Ma`IWJE8dLT|rDYjFgfSY8WbR �•WJEji

HyWbEnB��[ZaFwHN@SEnYjFwRpr WbZaBÈ°|P(F R\TaYGKJZOFgWbZ

#

YjRGE\KJcOT|rDYjFgfSWJ` (sUXYj@*EGHyWyR\KJE\r � IsWyRGFIKJZXWb`C°DfSFw@*Zaf>@

’OKNMOZaBOWbRGFIKJZ

#

moWJE\B I[MaP_U1@SE

k

�[ºLi±ÎNÎ2!yË‡•�� �a~

‚‰TOFgY“moKJE\¸8m‰WJY“WJ`IYGK8YGMOcOc1KJEGRG@*B(U|r3RGTO@ I•WbRGFIKJZaWJ`X°Df>FI@SZXf>@s’aKJMOZXBOWyR\FwKNZŠU‡rQŽJEnWbZ‡RnY

d ���•i€ÎJÎ2!DŸ*ËaŸJŸsWJZaB•d ���si 2?<2!�Y 2NÉ2!|~

2OŸ



� � � ��������� �

	 �
��
 ��
 �

�

� �A�

 

'S) � 9V7:6_<>0•9 � � <�� 4 � � =80�
�<n25<>=80�9 ��
•9$#“25=V7}<��C9V25<>=80

•€Z YGFIP_MO`gWyR\FwZOŽÈW�P3MO`wRGFIH„WJEGFgWyR\@‹BDFgYjRGE\FwUOMORGFIKJZ �

–

�

œG”D™

FwR�FgY�Kb] R\@SZ
KJ]3WJBOH„WJZ‡R\WbŽN@¹RGK

E\@Sm	E\F R\@sFwR[FwZ�R\TO@��jfSKJZaBOF R\FwKNZaWb`qR\FwP(@*Y[P(WJEGŽNFwZXWb` �[]^KJE\P WJY

�

–

�

œG”D™¼š

�

–

�

œj”O™

)

�

�"�

–

�

œG”O™

�

�

� �

–

�

œj”O™

³

�

–

�

�

”O™

�

–^”O™

u

#

~IŸJ~IŸe{

m	TO@*EG@ �

–v”O™
³

)

�

� �

–

�

œG”O™

FgYLR\TO@•MOZXf>KJZXBDF R\FwKNZaWb`—zJKNE“PŠWbE\ŽJFIZaWJ`žz

”

BDFgYjRGE\FwUOMORGFIKJZ†WbZXB

�

–

�

�

”O™

FgYoRGTO@Vf>KNZaBDFwRGFIKJZaWJ`lcOE\KJUaWJUOFw`IFwRprQKJ] �¹ŽNFwHN@SZ

”

~}•±]:RGTO@;FIZNR\@SŽNE\WJ`1FgY‰WbZaWJ`wr‡R\FIf*Wb`I`wr

KJE_KbRGTa@SE\m	FIYG@(RGEnWJf>R\WbUa`w@Nz¿RGTa@SZ R\TOFIY_EG@*m	EGFwRG@Š@*ZaWbUa`w@eY;RGTO@�YjFIP_Ma`IWbRGFIKJZARGKˆcaEGKDf>@*@*BAFIZ

RpmoK‘YpRnWbŽN@*Y*~s?A@_ŒXE\YjRƒBDEnW„m

”

]^EGKNP RGTO@(BDFgYpR\EGFIUOMDR\FwKNZ��

–^”O™

WbZaB•R\TO@SZABDEnW„m �‹]^E\KJP

RGTa@ƒBDFgYjRGE\FwUOMORGFIKJZ �

–

�

�

”D™

m	TO@*EG@•RGTO@

”

FwZ �

–

�

�

”O™

FIYoZOKym�P(@SE\@S`IrŠW8caWJE\WJP(@>RG@*E“KJ]¿RGTO@

BDFgYpR\EGFIUOMDR\FwKNZ �

–

�

�

”O™

~ I•KbRG@ƒR\TaWyR[º“»1~[u

#

~IŸJ~IŸe{oTaWNY	Wb`I`lF RnY[BDFgYpR\EGFIUOMDR\FwKNZaY‰ZOKJE\PŠWb`IF

�

@*Bl~

°|FIZaf>@ �

–

�

œG”D™

m‰WJY®WNYGYGMOP(@*B3ZOKNEGPŠWb`IF

�

@*B¿z �

–

�

�

”O™

FgY}RGTO@*Z†WbMDR\KJP(KbR\FIf*Wb`I`wrVZaKJE\P(WJ`wF

�

@eB

mV~ E*~ R*~ �xzxWJZaB �

–v”O™

FgYVWbMORGKJPŠWbRGFgfSWb`I`Ir�ZaKJE\P(WJ`wF

�

@eBˆmV~ E*~ R*~

”q¯

�[Kymo@SHJ@*E*zqFwR8BDK|@*YƒZOKbR

]^KJ`I`IKym¾]^E\KJP

�

–

�

œj”O™ � ›}–

�

œG”O™

�

–^”O™hœ

u

#

~IŸJ~ÊÉJ{

RGTXWyR �

–

�

�

”O™ � ›}–

�

œj”O™

WbZXB �

–v”O™ �

�

–^”O™

MOZa`w@eYGYqR\TO@®ZOKNEGPŠWb`IF

�

WyR\FwKNZsFIZ‡RG@*ŽJEnWb`
)

�

�

›}–

�

œG”O™

TaWJcOcX@*ZaYƒRGK¹U1@ŠFIZaBD@Sc1@SZXBD@SZ‡R8Kb]

”q¯

•€Z ŽJ@SZa@SEnWb`—z
)

�

�

›}–

�

œj”O™

m	Fw`I`“BD@*cX@*ZaBAKJZ

”

zxFIZ

m	TOFgfnT�f*WJYG@;F R[FgY	YjFIP(cO`I@;RGK†fnTO@efn¸(RGTaWbR

�

–

�

�

”O™“š

›}–

�

œj”O™

)

�

�

›}–

�

œj”O™

�
›}–

�

œj”O™hœ

u

#

~IŸJ~ ËN{

WbZXB

�

–v”D™ �

�

–^”O™

�

�

�

›}–

�

œj”O™

u

#

~IŸJ~ �‡{

WbE\@3RGTO@Šf>KNEGE\@*f>RƒFgBD@*ZNR\F Œ1fSWyR\FwKNZaYs]^KJE;R\TO@ �jfSKJZaBDFwRGFIKJZXWb`:RGFIP(@*Y;PŠWbE\ŽJFIZaWb` �3BD@ef>KJP(c1KNYGF i

RGFIKJZ KJ]oºC»X~ u

#

~IŸJ~IŸe{h~¹‚‰TO@

”

BD@*cX@*ZaBD@SZXf>@†FIZ RGTO@•BD@SZOKNP(FwZaWbRGKNE8Kb]	º“»1~ u

#

~IŸJ~ ËN{VFIY

2NÉ



tpMaYjRƒW‘ZOKJE\PŠWb`IF

�

WyRGFIKJZ¹fSKJZaYjR\WJZNRƒFwZ �

–

�

�

”O™

m	TaFIfnTˆFgYƒW†BDFgYpR\EGFIUOMDR\FwKNZˆFwZ �

¯

°|FIZaf>@3RGTO@

P(@>R\EGKNcXKN`wFgY[Wb`IŽJKNEGFwRGTaP caW„rDY	ZOK‘TO@S@eB•RGK‘YGMafnT¹ZOKNEGPŠWJ`wF

�

WbRGFIKJZ•]vWJfhR\KJEnYSzaRGTO@*r•PŠW„r�UX@

BDE\KJcOc1@*B¿~

� ¡j¢®¡G¢ � � �V¥x¨1©��:©D§jª ��� � �

�

¥��

‚‰TO@Qf>KJZXBDF R\FwKNZaWb`:@>­Dc1@*f>R\WyR\FwKNZ�HyWb`IMO@eY��

–v”D™

WbZXB¹RGTa@3HyWbE\FgWbZafS@_f>KNZaBDFwRGFIKJZaWJ`5HyWbE\FgWbZafS@

�

�

–v”O™

Kb]:RGTO@VKNUaYj@*EGHyWJUO`w@��

–

�

œj”O™

�

–^”O™ ³

�

�

���

–

�

œj”O™

�

–

�

�

”D™

u

#

~IŸJ~Ê•J{

WbZXB

�

�

–^”O™
³

�

�

���

�

–

�

œG”D™

�

–

�

�

”O™®µ

�

�

–v”O™hœ

@SP3UXKDBDrˆRGTO@QŒaEnYpR8WJZaB‹YG@*fSKJZaB�P(KJP(@SZ‡R\Y;KJ]“R\TO@Šf>KJZXYpR\E\WJFwZO@eBˆKNUaYj@*EGHyWJUO`w@��

–

�

œj”O™

�

”

–

� ŽJFIHJ@*Z

”O™

~

Ì

FIHJ@*Z‘R\TO@*YG@8WbZaB‘RGTa@ƒPŠWJEGŽNFwZaWJ`qcOEGKNUaWbUaFw`IF Rpr†BOFIYjRGE\FwUaMDRGFIKJZ �

–^”O™

Kb]5RGTO@

f>KNZaBDFwRGFIKJZOFIZOŽ3caWbEnWbP(@>R\@SEezNmo@sf*WbZ‘ŒaZaBŠR\TO@ƒMOZaf>KNZaYjRGEnWbFIZO@*BŠP(KNPQ@*Z‡R\YoKb]��

–

�

œG”D™

WbZXB

RGTa@SE\@>]^KJE\@sRGTO@VMOZXf>KJZXYpR\E\WJFwZO@eB‘P(@eWbZ•WbZaB�HyWbE\FIWJZaf>@ƒKb]	�

–

�

œj”O™

~

� ¡j¢®¡ � �Š§j¤ �N© 
�ª � ¥ �C©

°|FIZaf>@ƒR\TO@VMOZafSKJZaBDFwRGFIKJZXWb`lP(@*WJZ

�

³

�

�

�

�

”

�

–

�

œj”O™

�

–

�

œG”D™Cš

�

�

”

�

�

�

���

–

�

œj”O™

�

–

�

�

”D™

�

�

–^”O™>œ

u

#

~IŸJ~ YN{

mo@ƒTXW„HJ@ƒMaYjFIZOŽ(º“»1~•u

#

~IŸJ~Ê•J{“RGTaWbR

�

š

�

�

”

�

–v”D™

�

–^”O™h¯

‚‰TO@;@*»‡MaWJ`wFwRpr‘FIZ�º“»1~•u

#

~wŸN~ Y‡{oFIY	YGFwP(cO`Ir•BOMO@;RGK(R\TO@VFIBO@SZ‡RGFIr"�

–

�

œj”O™Lš

�

–

�

�

”O™

�

–v”O™

~

•€Z‡RGE\KDBDMaf>FIZOŽQRGTa@VZOKbRnWyRGFIKJZ

�

�

–

�

œG”O™��
�Q³

�

�

�
�

–

�

œG”D™

�

–

�

�

”O™

WbZXB

�

�

–v”D™ �	

³

�

�

”

�

–^”O™

�

–v”O™

Wb`I`IKym[Y“R\TOFgY‰RGK(U1@Vm	EGFwRjR\@SZ¹YjMXfSf>FIZ‡RG`Ir‘WJY

�

š

�

�

–^”O™�� 


m	TOFgfnT;TaWJY¿RGTO@LKNU|H‡FIKJMXYqFwZ‡RG@*EGcaEG@SR\WyR\FwKNZ��l‚‰TO@LMOZXf>KJZXBDF R\FwKNZaWb`JPQ@eWbZVFgYqRGTa@“f>KNZaBDFwRGFIKJZO@eB

P(@*WJZ�W„HN@SEnWbŽJ@eBŠKyHJ@*EoRGTO@8fSKJZaBDFwRGFIKJZaFwZOŽ(caWJE\WJP(@>RG@*E*~

2JË



� ¡j¢®¡ � 	‰¥x¨qª �•¦ 
 ª � ¥ �C©

‚‰TO@VYG@*f>KNZaB•PQKNP(@SZ‡R

�

�

�

� ³

�

�

�

�

”

�

�

–

�

œG”D™

�

–

�

œj”O™�š

�

�

”

�

�

�

� �

�

–

�

œj”O™

�

–

�

�

”O™

�

�

–v”D™

š

�

�

” �

�

�

–v”D™5½

�

�

–^”O™ �

�

–^”O™

š

�

�

�

–v”O™�� 
 ½

�

�

�

–^”O™�� 
 ¯

‚‰TO@*EG@S]^KJE\@•R\TO@VMOZafSKJZaBDFwRGFIKJZXWb`lHyWbE\FIWJZaf>@ƒFgY	KJUDRnWbFIZO@*B�WJY

�

�

³

�

�

�

� µ

�

�

�

�

š

�

�

�

–^”O™ �



½

�

�

�

–v”O™��



µ –

�

�

–^”O™��



™

�

š

�

�

�

–^”O™ �	
[½

HyWJE

�

�

–^”O™�!

~ u

#

~IŸJ~"!b{

‚‰TO@8MaZaf>KNZaBDFwRGFIKJZO@eB•HyWJEGFgWbZafS@VFIY[RGTO@3f>KJZXBDF R\FwKNZO@*B•HyWJEGFgWbZafS@VW„HJ@SEnWbŽN@*B‘KyHJ@SE[RGTO@_fSKJZDi

BDFwRGFIKJZOFIZOŽ(caWJE\WJPQ@SRG@*E � � � �;RGTO@VHyWJEGFgWbZafS@sKJ]5R\TO@8f>KNZaBDFwRGFIKJZO@eB‘P(@eWbZ¿~

2'�



� � � ���������

�

� � ��� ���

��� �

� � %

�

�

�

�

�

� ���

� �

�

���

�

� �

���

�

�

� �

� %

�"�

�

�

%

� 'S) � =;259V25<>0�6�
‘7:9 � 4�980�
�9�� 0•< �y=87 � 	





 <S4�� 


k

KJZaYGFgBD@SE

�

FwZ‡R\@SEnWJfhR\FwZaŽVcaWbEGRGFgf>`I@*Ysu^PŠWJY\Y

�

�

zDfnTaWJEGŽN@

�
�

{®m	FwRGT•f>K|KJEnBDFIZaWyR\@*Y4�

�
·

³

–

�

·
œG”

·
œ �

·
™hœ

�

� �NœSÆSÆ*Æ

P(KyH|FIZOŽ†FIZ¹RGTO@3cOE\@*YG@SZafS@8Kb]“W†fSKJZaYjR\WJZ‡RsPŠWbŽNZO@>R\FIf;ŒX@S`gB

�

�

š

�

!
�

WbZXB WJZ @S`I@*fhR\EGK‡YpRnWyR\FIf c1KbR\@SZ‡RGFgWb`

�
–

�

�N™

~ •€ZÍWJBOBOF R\FwKNZ R\K ]^@S@*`wFIZOŽ�R\TO@�WJf*f>@*`w@*E\WbRGFIKJZ

�
�

�

�

�
–

�

�
�

™

D �

�

WJZaBÈRGTO@‹WJfSfS@S`I@SEnWyR\FwKNZ BOMO@¹RGK ]^KJEnf>@*YŠ]^EGKNP�WJ`w`•RGTO@ˆKJRGTO@*E‘caWJEjR\FIfS`w@eYSz

RGTa@ �žR\T•cXWbEGRGFgf>`I@;WJ`IYGKQ]^@S@*`IYoR\TO@VHJ@*`wKDf>FwRpr‘BD@*cX@*ZaBD@*ZNR =xKJE\@SZ‡R

�

WNfSf>@*`w@*E\WbRGFIKJZ

��

�

;

� �

�

�

�

�

!
�a¯

dLE\KyH|FIBD@eB

� �

D �

�

FgY•RGTO@QYGWJPQ@_]^KJEƒWb`I`xR\TO@_caWJEjR\FIfS`w@eYSzaRGTOFgYƒHJ@*`wKDf>FwRpr•BD@Sc1@SZaBO@SZ‡RƒWNfSf>@*` i

@SEnWyR\FwKNZ‘TaWNY‰cOE\@*f>FgYG@S`IrŠRGTO@;]^KNEGP Kb]®WQfSKJE\FwKN`wFgYC]^KJEnf>@

�

��

�

;

–��

�

�

™
!



�

WJf>RGFIZOŽ‘KNZ¹RGTa@ �—RGT�caWbEGRGFgf>`I@_FIZ‹W†]^E\WJPQ@_RGTaWbRsE\KbRnWyRG@eY•m	FwRGTAWbZOŽNMO`gWbE[HN@S`IK|fSF Rpr

–

�

�

D �

™

mV~ E*~ R*~xRGTO@oWy­D@*Y

!




·bœ
!




�
œ

!



�

Kb]aWJZ8FIP(WJŽJFIZO@*B �jFIZO@SEGRGFgWb`J]^E\WJPQ@ �n~:‚‰T|MaYxU|rƒcOE\@>RG@*ZaBDFIZOŽ[R\TaWyR

KJMaE5R\EGMa@o`gWbU1KJEnWyR\KJE\r �

�‡µ

]^EnWbP(@oFIY®WƒZOKNZ3FIZO@*EjR\FIWJ`‡KNZO@JzJmC@	fSWJZ �j@>­DcO`gWbFIZ �“R\TO@‰@>­DFIYjRG@*Zaf>@

Kb]®R\TO@3fSKJE\FwKN`wFgYjižRpr|c1@ =¿KNEG@*ZNR

�

]^KJEnf>@N~ƒ°|@*@3’:FIŽa~3u

>

~wŸ„{h~��[@SE\@

�

�

³
�

�

�

D

–

�

�

�

™

FIY•RGTO@

f>rDfS`wKJRGE\KJZQ]^EG@e»‡MO@SZafSr(FwZaBO@Sc1@SZaBD@*Z‡RCKb] �n~

>

r(¸J@S@*cOFIZOŽ8MOcŠR\TOFgY“cOE\@>R\@SZaYG@Jz‡TOKymo@SHN@SEezbmC@

moKJMO`gB•WJ`IYGKQ@>­DcX@efhR[@eWJfnT�caWbEGRGFgf>`I@ƒRGKQ]^@S@*`xW(f>@SZ‡R\EGFw]^MOŽNWJ`lcXKJRG@*ZNR\FIWJ`l@SZO@*EGŽNrŠŒa@*`IB�Kb]

µ

Ç

�

�

�




�

�

�

�

�

�

�

œ

u

>

~wŸN~wŸ„{

2N•



B x

y

q1

q2 z= q3

wc/2

True Lab Frame

’5FIŽJMaEG@

>

~wŸ �Z+	KbRnWyRGFIZOŽQ]^EnWbP(@

FIZŠRGTO@ �

�

iž]^EnWbP(@Nz1u

�

�

š

�

�

½ˆ”

�

FgYLR\TO@sfSr|`wFIZaBDE\FIf*Wb`XE\WNBDFwMXY\{L@SHJ@*Z(RGTOKNMOŽJT†RGTOFgY“m‰WJY“ZOKbR

YGKJP(@>R\TOFwZaŽ•mo@oYGKJMOŽNT‡RxRGKƒ@>­DcO`gWbFIZ¿~:’OKJEGRGMaZaWyR\@S`IrJz„RGTa@4�����S¸VKb]OR\TOFIY}@S­|RGEnW[cOFI@*fS@“R\K‡KƒfSWJZ

U1@Q@S­DcO`IWJFwZa@*BAYjFIP(cO`wr�U‡r‹YjMOcacXK‡YjFIZOŽ�RGTaWbR;RGTO@†BDr|ZaWJP(FIf*YsFIZ KJMOE;FIPŠWbŽJFIZO@eB �
ei—]^E\WJP(@

f>KNZ‡R\WbFIZaYoR\TO@8f>r|`IFwZaBOEGFgfSWJ`w`Ir†Yjr|P(P(@>R\EGFgfƒRG@*EGP Kb]5ºC»X~su

>

~wŸN~wŸ„{om	F R\T�RGTO@VKNcOcaYGF R\@8YjFIŽJZ¿~

‚‰T|MaYsRGTO@(P(KbR\FwKNZ�FIZ‹KNMOE;FwPŠWJŽJFIZO@*B �
eiž]^EnWbP(@3R\Wb¸N@*YƒcO`gWJfS@3FIZAWJZ�@S­‡R\@SE\ZaWb`}c1KbR\@SZ‡RGFgWb`

@SZa@SE\ŽJr(Œa@*`IB�Kb]

�
� �

–

�

�

+

–

�


™G™x½

Ç

�

�

�




�

�

�

�

�

�

�

œ

u

>

~wŸN~ ÉN{

KJE	WJZ�@*`w@efhR\EGK‡YpRnWyRGFgfscXKJRG@SZ‡R\FIWJ`lŒa@S`gB

�
–

�

�

+

–

�


™j™x½

Ç

�

�

�

�
�




�

�

�

�

�

�

�

¯

u

>

~wŸN~ Ë‡{

I[KJRG@

�

�

š

�

�

½Q”

�

š




�

·

½




�

�

~:•€Z3ŽN@SZO@*E\WJ`JR\TO@oŒaE\YjR:RG@SE\P FIZ3º“»|Y*~ou

>

~wŸN~ ÉN{xWJZaB•u

>

~wŸN~ Ë‡{

FgY:RGFIPQ@	BD@*cX@*ZaBD@*ZNRLU1@*f*WbMaYG@��

�

+

–

�


™

FIY}FwR\YG@S`w]1WsRGFIP(@[BD@Sc1@SZXBD@SZ‡RLfnTaWbZaŽJ@oKb]lf>K|KJEnBDFIZaWyR\@*Y*~

�[Kymo@SHN@SEsF ]

�
–

�

�N™

FgY;f>r|`IFwZaBOEGFgfSWJ`w`Ir¹Yjr|P(P(@>RGE\Fgf3WJZaBˆcOE\KyH|FIBO@*B

�
�

D �

�

FgY•R\TO@(YGWJPQ@3]^KJE

Wb`I`qRGTa@VcaWbEGRGFgf>`I@*Y*zDº“»1~[u

>

~IŸJ~ ËN{oYjFIP(cO`IF Œa@eY‰RGKƒtpMaYjR	RGTa@;RGFIPQ@Si—FIZaBD@*cX@*ZaBD@*ZNRscXKJRG@SZ‡R\FIWJ`

�
– �1œ �|™x½

Ç

�

�

�




�

�

�

�

�

�

�

]^@S`wR[MOZOFIHJ@*E\Y\Wb`I`IrŠU‡r‘@*WJfnT�caWJEjR\FIfS`w@N~}‚‰T|MaY[mC@VWbE\E\FwHN@sWyR	R\TO@;]^KJ`I`IKym	FwZOŽQcOE\KJc1KNYGF R\FwKNZ¿~

dLE\KJc1KNYGF R\FwKNZ

‚‰TO@•BDr|ZaWJP(FIf*Y®Kb]lFIZNR\@SEnWJf>RGFIZOŽVfnTaWbE\ŽJ@eB_caWJEjR\FIfS`w@eY[u^@eWJfnT(m	FwRGT(RGTa@•YGWJP(@[fnTaWbE\ŽJ@oRGK

PŠWJY\Y“EnWyR\FwK

�

D �

{®P(KyH|FwZaŽ3FIZ•WQf>r|`IFwZaBOEGFgfSWJ`w`Ir†Yjr|P(P(@>R\EGFgf•@S­|RG@SE\ZaWJ`X@*`w@efhRGE\Fgf•c1KbR\@SZ‡RGFgWb`

�
– �1œ �|™

WJZaB;PŠWbŽJZa@>RGFgf}Œa@*`IB �

!
�

FIY5YjFIP(cO`wFwŒa@eBVm	TO@SZ_H‡FI@Smo@*B8mV~ Ee~ Re~¿R\TO@CWb­|@eY¿KJ]DW[]^E\WJP(@

RGTXWyR8TaWNY8WbZ WbZaŽJMO`gWbE;HJ@*`wKDfSF Rpr

–pµ

�

�

D �

™
!

�

mV~ E*~ RVRGTa@†FwZaF R\FIWJ`®]^E\WJP(@J~‘‚‰TOFgYVZO@*m RGFIPQ@

2�Y



BD@*cX@*ZaBD@SZ‡R†fnTaWJZOŽJ@•Kb]sfSK‡KNE\BOFwZaWbRG@eY8TaWNY_R\TO@¹WJBDHyWJZNRnWbŽN@ŠRGTaWbR(RGTO@•BDr|ZaWbP(FgfSYQmV~ E*~ R*~

RGTa@SP FwZ|HJKN`wHN@*YVZaK¹HJ@S`IKDf>FwRprABO@Sc1@SZaBD@*Z‡R8]^KJEnf>@eY_WbZXB‹KNZO`IrAWJZ @>­|RG@*EGZaWJ`L@S`I@*f>RGE\KNYjR\WbRGFgf

Œa@*`IB

� – �1œ �|™x½

Ç

�

�

�




�

�

�

�

�

�

�

š � – �1œ �|™x½

Ç

�

�

�

�

�

�

�




�

�

�

�

¯

‚‰TO@3@*Y\Yj@*ZNR\FIWJ`5c1KJFIZ‡R•R\K‘ZOKJRGFgf>@QFIY•RGTO@QTaWJEGP(KJZaFIf8fSr|`wFIZaBDE\FIf*Wb`}f>KNZDŒaZO@*PQ@*Z‡RsE\@*YGMO` R\FwZaŽ

BDMO@;R\KQRGTO@�� Œa@*`IB�ZOK(PŠWyRGRG@*E	TOKym
mo@*WJ¸1~

� ' 	 � =_0 �54‰7 �ƒ9;25<>=80�=��ˆ6_4	0•4‰7}9 �><��o4 
 980�6�
 �S9V7 � = � 4	0 �

2 
��

�

¡��‰¡G¢ ��������� � ���3¥
	

�

� �

=¿@SR

– �
�

œ
� �

œ �
�

™

U1@QRGTO@ŠfSr‡`IFIZaBDE\FIf*Wb`®f>K|KJEnBDFIZaWyR\@*YsKb]CRGTO@��—RGTAcaWbEGRGFgf>`I@QFwZARGTa@QKNEGFIŽJFIZaWJ`

�

�

iž]^EnWbP(@8KJ]L’5FIŽa~Vu

>

~IŸe{[FwZ¹m	TaFIfnT¹mo@V]^@S@*`¿R\TO@_PŠWbŽNZO@>R\FIfVŒa@S`gBl~[‚‰TO@*Z¹FwZ•R\TO@ �
ei—]^E\WJP(@

RGTa@8WbZOŽNMO`IWJE‰HJ@S`IKDf>FwRprŠKb]:RGTO@ �—R\T•caWJEjR\FIfS`w@;FgY

�

� �
½

�

�

�

œ

YGK(RGTaWbR[RGTO@8RGKbRnWb`

!
�

WbZOŽNMO`gWbE	P(KJP(@SZ‡R\MOP užWb`I`xP(@*fnTXWbZOFgfSWJ`g{oFIZ•RGTO@ �
eiž]^EnWbP(@VFgY[ŽJFIHJ@*Z

U|rŠRGTa@V@>­DcOE\@*Y\YjFIKJZ

�
�ƒš

�

�

� �5·

�

� �

�

�




�

�
�q½

�

�

�

�

¯

I[Kym

�
– �1œ �|™O½

·

�

)

�

���

�

�

�

�

�

�

œ

R\TO@•@S­|RG@SE\ZaWJ`a@S`I@*f>RGE\KNYjR\WbRGFgf	cXKJRG@*ZNR\FIWJ`a]^@*` R‰U|r3@eWJfnTŠcaWJEji

RGFgf>`I@_FIZ•RGTa@ �
eio]^E\WJPQ@NzaFgYsfSr|`wFIZaBDE\FIf*Wb`I`wr�Yjr|P(P(@>R\EGFgfb~

k

KNZaYG@*»‡MO@SZ‡R\`wrNz

�
�

FIYsKJU|H|FIKJMaYG`wr

WƒRGFIP(@>i±FwZXBD@Sc1@SZaBO@SZ‡RofSKJZaYG@SE\HJ@eBQ»‡MaWJZ‡RGFwRprJ~:•€Z(RGTO@sKJE\FwŽNFwZaWJ` �

�

iž]^EnWbP(@	TOKymo@SHN@SEezbFwRCBDK|@*Y

ZOKJR8TaW„HJ@QRGTa@†FwZ‡R\@SE\cOEG@SR\WbRGFIKJZAKb]	UX@*FwZaŽˆYjFIP(cO`wr‹RGTa@(RGKbRnWb`CPQ@efnTaWbZaFIf*Wb`LWbZaŽJMO`gWbEVP(Kbi

P(@SZ‡RGMaP�~ +•WyRGTa@SEez

�
�

š

�

�

� �5·

�

�
�

�

�




�

� �
½

�

�

�

�

³
�

uvPQ@efnTX{

�

½

	

�

�

�

�

u

>

~ ÉO~ �|{

f>KNZ‡R\WbFIZaYlWJZV@>­|RGEnWCRG@SE\P m	TOFIfnTVPŠW„r[U1@®R\TOKJMOŽNT‡RxKb]DWJYqR\TO@L`gWyR\@SZ‡R5WbZaŽJMO`gWbElP(KJP(@*ZNR\MOP

FIZ�R\TO@(@S`I@*fhR\EGKNPŠWbŽJZa@>RGFgfVŒX@S`gB�BDMO@QR\K•R\TO@(HJ@*EGr•cOE\@*YG@SZafS@3KJ]CfnTaWJEGŽN@*YsFwZAW•PŠWJŽJZO@SRGFgf

Œa@*`IBl~�?�F R\T RGFIP(@Jz}RGTaFIY_`IWbRG@SZ‡R3Œa@S`gB WbZaŽJMO`gWbEVP(KJP(@*ZNR\MOP�f>KNZ‡HN@SEGR\Y;R\KˆP(@*fnTaWJZOFgfSWb`

WbZaŽJMO`gWbEŠP(KJP(@*ZNR\MOP WbZaBÈR\TO@SZ
UaWJfn¸ÈWbŽNWJFwZÈR\K Œa@S`gB¾WJZOŽJMO`gWbE‘PQKNP(@SZ‡RGMOP WJY†RGTO@

P(KJP(@SZ‡R	Kb]}FIZNR\@SEGRGFgW

	

�

0aMaf>RGMaWbRG@eY �OKNZO`IrŠRGTO@8YGMOP!KJ]5R\TO@;RpmoKQFgY	f>KNZaYG@SE\HJ@*B¿~5•€Z�]vWJf>R*z

WyR®WbZ|rVŽNFwHN@SZ8R\FwP(@‰Kb]XKJMOE®fnTOK|KNYGFIZOŽ•FwRLfSWbZQWb`I`DUX@	fSKJP(cO`I@>RG@*`wrVE\@S`I@*WNYj@eB8WbZXB3fSKJZ|HJ@*EjR\@*B

RGK(P(@*fnTXWbZOFgfSWJ`¿WbZOŽNMO`IWJE‰PQKNP(@SZ‡RGMOP U|r•YGMaBOBD@*ZO`wr•Yjm	FwR\fnTOFIZOŽŠKJ•¹RGTO@8PŠWJŽJZO@SRGFgf•ŒX@S`gB

HJ@*EGr�»‡MOFIfn¸|`IrJ~ƒ‚‰TO@_P(@*fnTXWbZOFgYjP U|r•m	TOFIfnT•R\TOFgYsFgY•WNfnTOFI@SHJ@eB•FIY•RGTa@_FIZaBDMafS@*BˆfSFwEnf>MO`gWbE

’aWJE\WNBOW„r 
 Œa@S`gB




�3šÍµ

Ç

�

�

�

�

˜

�

�

!

�

22!



m	TOFgfnT•U1K|KNYjR\YoR\TO@VP(@*fnTaWJZOFIf*Wb`¿WJZOŽJMO`gWbE‰P(KJP(@*ZNR\MOP U|r

�

�

� �5·

�

� �

;

�

�'

� š

�

�

� �5·

�

� �

;

�

� �

µVÇ

�

�

�

� �

�

!

�

�

FIZ�W(RGFIP(@

�

˜

zlBDMOE\FwZaŽ†m	TOFgfnT¹RGTO@*EG@3FIYsW‘fnTaWJZOŽJ@

�

� FwZ �

¯

?�Ta@SZ�FIZ‡RG@*ŽJEnWyRG@eB )

´

�

�

�

RGTaFIY[YGFIPQca`wFwŒa@*YoR\K

�

�

� �5·

�

� �

�

�

�

�

�

WJY	fS`IWJFwP(@eBl~

�

¡��‰¡ � ��������� �[ª®© � �,�_¥ 	

�

� �

‚‰TO@Vf>KNZaYG@SE\H„WbRGFIKJZ•Kb]:RGTO@VŽN@SZO@*E\WJ`wF

�

@eB‘WbZaŽJMO`gWbE‰P(KJP(@SZ‡R\MOP

�
�

FwZ•º“»1~[u

>

~ÊÉD~ �‡{CFgY	FIZ

]vWJf>R5P3MafnTVP(KJE\@LŽJ@*ZO@SEnWb`yR\TaWbZ_KJMOE:BD@SP(KJZXYpR\E\WbRGFIKJZ8WbU1KyHJ@LYGMOŽNŽJ@*YjR\Y*~

#

`w`NRGTO@CcaWbEGRGFgf>`I@*Y

ZOKJR‰TXW„H‡FIZOŽ3RGTO@8Y\WbP(@;fnTaWbE\ŽJ@sRGK(PŠWJY\YoE\WbRGFIK3FIP(P(@*BDFgWyR\@S`Ir†cOE\@*f>`IMaBD@eYoRGTO@VMXYj@;Kb]:KJMOE

�
ei—]^E\WJPQ@VFIZ¹m	TOFgfnT

�
�

FIY	FIZ‡RG@*EGcOE\@>RnWbUO`I@8WJYsYjFIP(cO`I@8P(@*fnTaWJZOFIf*Wb`xWJZOŽJMa`IWJE	PQKNP(@SZ‡RGMOP•~

°‡R\Fw`I`žz„R\TO@‰f>r|`wFIZaBDE\FgfSWb`|YGr‡P(P(@>R\EGr;FIZ8R\TO@CKNEGFIŽJFIZaWJ`b]^EnWbP(@“FIP(cO`wFI@*Y}Wsf>KJZXYj@*EGHN@*BV»‡MaWbZ‡R\F Rpr

m	TOFgfnT•mo@;m	Fw`I`xYGTOKym¾R\K(UX@

�
�

š

�

�

� �5·

�

�
�

�

�




�

� �
½

�

�

�

�

�

š �

u^P(@efnTX{

�

½

�

�

� �5·

�

�
�

�

�

�

�

�

�

u

>

~ ÉO~ •N{

FIZ�°|@efb~	u

>

~ÊÉD~ ËN{h~Z�•@SE\@•R\TO@ƒfSrDf>`IKbRGE\KJZ(]^E\@*»‡MO@*Zaf>r

�

�

�

³
�

�

�

D

–

�

�

�

™

]^KNEo@eWJfnT†cXWbEGRGFgf>`I@

PŠW„r•U1@(BDF •q@SE\@SZ‡Re~�I•KbR\FIfS@8RGTXWyRƒRGTOFgYsWJ`w`IKym[Y	R\TO@QcXK‡YGYGFwUaFw`IF Rpr•KJ]LcaWbEGRGFgf>`I@*Ysm	F R\T�U1KbR\T

�

HJ@CWbZaB;i±HJ@ofnTaWbE\ŽJ@CYjK	R\TaWyR

�

�

�

FgY

�

HJ@“WJZaB;i±HJ@CEG@eYjc1@*f>RGFIHJ@S`IrJ~x•±]

�

�

�

FgY5Kb]aW	Œa­|@eB_YGFwŽNZ

]^KJE[WJ`w`��nzDR\TO@SZ¹fSKJZaYG@SE\HyWyRGFIKJZ•Kb]

�
�

FIZ•º“»1~[u

>

~ ÉO~ •N{CFwP(cO`IFw@eY‰RGTXWyR[ZOKNZO@VKb]5RGTO@

�
�

fSWJZ

ŽJ@SR}WJEGUaF R\E\WJEGFI`wrƒ`gWbE\ŽJ@J~5‚‰T‡MXY5mo@“TXW„HJ@CYGTOKym	ZQf>KJZOŒaZO@SP(@*ZNR}FIZ3WƒYj`IFwŽNT‡RG`Ir;BOF •q@SE\@SZ‡R}moW„r

RGTXWbZ(FwZ‘°D@*fb~‰u

>

~IŸe{>~X�•KymC@*HJ@SEezbFw]X]^KNEL@>­OWJPQca`w@

�

�

&

WbZaB

�

�

Ä

TaW„HJ@	BDFw•q@SE\@SZ‡R“YjFIŽJZXYSzJRGTO@*Z

RGTa@(fSKJE\EG@eYjc1KJZXBDFwZaŽ

�D·

WJZaB

�
�

fSWJZ

A �

m	TaFw`I@ŠYpR\Fw`I`®¸J@*@ScOFIZOŽ•RGTO@ŠYGMOP.Kb]“RGTO@QŒaEnYpR

RpmoKVRG@*EGPŠYLFIZ
�

�

� �:·

�

� �

�

�

�

�

�

�

ŒO­D@*B¿~:d“T‡rDYGFIf*Wb`I`wrNzbR\TOFIY5tpMaYjRCE\@10X@*fhRnY®R\TO@•]vWNfhRCRGTaWbR“RpmoK

KJcacXK‡YjFwRG@*`wrÈfnTaWbE\ŽJ@eB cXWbEGRGFgf>`I@*YŠm	TO@*Z¾U1KJMOZaBÈR\KJŽN@>RGTa@SE•WJEG@ˆf*WbcaWJUO`I@¹Kb]8f>KNPQca`w@SRG@S`Ir

0ar|FIZOŽ KJMDRŠKb]sRGTO@•R\E\WJc YGFwZXf>@•m	TO@SZ caWJFwE\@*B RGKNŽJ@>R\TO@SEQR\TO@SrÈWbE\@•FIZaYG@SZaYGF R\FwHN@�RGKARGTO@

PŠWbŽNZO@>R\FIfsŒa@*`IBl~

�

¡��‰¡ � � ª‰¥l©��[¥¿¤ ��� ©��[¥¿ªL¤a¥ �

‚‰TO@ŠBDr|ZaWJPQFgfSYƒKJ]CW•YjrDYjRG@SP KJ]

�

caWbEGRGFgf>`I@*YQuvWJEGUaF R\E\WJEGr¹fnTaWJEGŽN@3WbZXB�PŠWJY\Yn{[P(KyH|FwZaŽ

FIZ WAPŠWbŽNZO@>R\FIf�ŒX@S`gB

�

�

–

�

�J™

WJZaBÈ@S`I@*fhR\EGK‡YpRnWyR\FIf•cXKJRG@*ZNR\FIWJ`

�
–

�

�N™

FgY†BD@eYGfSEGFIU1@*B U‡r�RGTO@

�•WJP(Fw`wRGKNZOFIWJZ

�

–

�

�„·}Æ*ÆSÆ

�

�

�

œ

�!

·:ÆSÆ*Æ

�!
�

™Cš

�

�

� �5·

��

�

��



�!

�lµ

�

�

�

":À

�

�

�

Ã

�

�

�

���

�

½ � �
�

–

�

� �±™
	

��

�

�

½

�

�

��


�

�

–

�

� �Gœ

�

�

�

™h¯

u

>

~ ÉO~ Y‡{

2 <



‚‰TaWbR‰FgY*zDRGTO@V@e»‡MaWyR\FwKNZaYoKb]}PQKJRGFIKJZ•]^KJE‰R\TO@VHyWbE\FIWJUO`w@eY

�!

� ³

�'

�X½

� �

�

�

–

�

� �—™

�

œ

u

>

~ ÉO~ !J{

WbZXB

�

� � ³

�

� �

0aKym ]^EGKNP R\TO@ �sWbP(Fw`wRGKNZOFgWbZ(Kb]lº“»1~	u

>

~ÊÉD~ YN{h~ �!

�

R\TO@•YGK_fSWJ`w`I@*B(fSWJZOKJZaFIf*Wb`OP(KJP(@*ZNR\MOP

Kb]XRGTO@ �—RGT(caWJEjR\FIfS`w@oFgY}F RnY®P(@*fnTaWJZOFIf*Wb`|P(KJP(@SZ‡R\MOPÍcO`IMaY}R\TO@‰`IWbRG@SZ‡R®`IFwZO@eWbE®P(KJP(@*ZNR\MOP

FIZ‹R\TO@Š@S`I@*f>RGE\KJPŠWbŽNZO@>R\FIf_Œa@*`IB BDMO@(R\K�RGTO@Šc1KNYGF R\FwKNZ Kb]oRGTO@†fnTaWJEGŽN@3FIZARGTO@ŠPŠWJŽJZO@SRGFgf

Œa@*`IBl~

�

�

–

�

�N™

FgYƒfnTaKNYG@SZ�YGK†R\TaWyR

�

�

–

�

�J™•š

�

;

�

�

–

�

�J™hœ

m	TOFgfnTˆ]^KJEVW•f>KJZXYpRnWbZ‡RƒPŠWJŽJZO@SRGFgf

Œa@*`IBlzaP(W„rŠU1@8fnTOK‡Yj@*Z‘R\KQU1@8f>r|`IFwZXBDEGFgfSWJ`w`Ir‘YGr|PQP(@SRGE\FIfJz

�

�

–

�

�J™¼š

�

�

�
�

!

�
–

�

�J™hœ

š

�

�

–pµ	”
!

�

½

�

!
”O™

PŠWb¸|FIZOŽ

�!

�

³

�

��

�
½

�
�

�

�

�

�
�

!

�
–

�

�J™>¯

u

>

~ ÉO~ <‡{

•±]

�
–

�

�J™

FIYQWb`gYjKˆfSr|`wFIZaBDE\FIf*Wb`I`wr YGr‡P(P(@>R\EGFgfbz:R\TO@‘@*ZNR\FwE\@ �sWbP(Fw`wRGKNZOFgWbZ FgY_fSr‡`IFIZaBDE\FIf*Wb`I`wr

YGr‡P(P(@>R\EGFgfƒYjK3RGTaWbR ��FgYCFIZ|HyWbE\FIWJZNRCRGK3RGTO@;cOTXWJYG@ƒYGcaWJfS@ 0XKym¾FwZXBDMaf>@eB†U|rŠR\TO@sHN@*f>RGKJE

Œa@*`IB

�

��š –
!

�

; �

�„·yœSÆ*ÆSÆ
!

�

; �

�

�

œ
!

�

; �!

·:Æ*ÆSÆ
!

�

; �!
�

™hœ

u

>

~ ÉO~ 2‡{

YGFwZafS@;RGTOFgY®tpMXYpRƒFwP(cO`I@SP(@SZ‡RnY•W(E\KbR\WbRGFIKJZ•Kb]}R\TO@_YjR\WyR\@8WbE\KJMOZXB‘R\TO@

!
�

Wb­DFIY	KJ]®cOT|r|YGFgfSWb`

YGcaWJfS@J~
‚‰TO@¹FIZDŒaZaF R\@*YGFwPŠWb`•ŽJ@SZa@SEnWyRGKNE �

�

FwZ�ºC»X~ u

>

~ÊÉD~ 2N{3EGKJR\WbRG@*Y �!‹Wb`IKJZaŽAm	FwRGT��

�

~

?A@•f>KNMO`gB @*»‡MaWb`I`Ir‹mo@S`I`“TaW„HN@ŠEGKJR\WbRG@*B �'�FwZaYjRG@eWJB KJ] �!�YGFwZXf>@†m	FwRGT KNMOE3fnTaKJFgf>@ŠKb]

�

�

RGTa@�BDFw•1@*EG@*Zaf>@¹U1@>Rpmo@S@*Z �!‹WbZXB�� '�FgYVtpMXYpR‘caEGKNcXKNEjR\FwKNZaWb`‰R\K

!

�
–

�

�J™

m	TOFgfnT�F RnYj@*` ]VŽN@>R\Y

E\KbR\WbRG@eB•m	TO@SZ��

�

FgY[E\KbRnWyRG@eBl~ I•K‡@SRGTO@*E

J

Y	R\TO@SKNEG@*P R\TO@SZ�FwP(cO`IFw@eY[R\TO@3fSKJZaYG@SE\HyWyR\FwKNZ�KJ]

RGTa@8»NMXWbZ‡RGFwRpr

�

�

� �5·

�!

�
Æ‡–

!
�

; �

�
�

™h¯

�•YGFIZOŽ(º“»1~[u

>

~ ÉO~ <‡{oWbZaB

!
�

; �

�
�

š �
�

!

�

RGTOFgY	YjFIP(cO`IF Œa@eY‰RGK

�

�

� �5·

� �

'

+

�

½

�

� �

�

�

�

�

�

�

m	TOFgfnT•FIY	ºC»X~ƒu

>

~ÊÉD~Ê•J{‰WJY•f>`gWbFIPQ@eBl~ '

+

�

³

�'

�
Æ

!

�
–

�

�
�

™

FIY	RGTO@VRnWbZOŽN@SZ‡RGFgWb`¿fSKJP(c1KJZO@*ZNR[KJ]

P(KJP(@SZ‡R\MOP•~

2 2



�

¡��‰¡ � � �p¥ � ¥ �“©��}¤�� ��¥¿¤X§ �ƒ¨%�:©O§pª �

�•W„H|FIZOŽ8BDFgYGfSKyHJ@*EG@eB_R\TO@sfSKJZaYG@SE\HyWyR\FwKNZQKJ]

�
�

F RnY®R\FwP(@ƒFwZaBO@Sc1@SZaBD@*Zaf>@sPŠW„r3U1@•HN@SE\F Œa@eB

rJ@SR[WbZOKJRGTO@*E	moW„rŠU|r†@*`w@*PQ@*Z‡R\WbE\r†P(@*WJZaY*~}‚‰Ta@;RGFIPQ@8BO@SE\FwHyWyR\FwHN@sKJ]

� �

FIY

�

�

� �5·

�

�

˜

– � �

'

+

�

™¿½ � �

�

� �

� �

�

�

š

@

¯

u

>

~ÊÉD~IŸ*Î‡{

=¿@SR[MaY	@S­|ca`IWJFwZ•m	T|r†FwR•FIY

�

@SE\Ka~“°DFwZafS@;RGTO@;R\KJEn»‡MO@8WbE\KJMOZXBŠRGTa@

!�

Wy­DFgY[WJf>RGFIZOŽ(KJZ�RGTO@

�—RGT�caWbEGRGFgf>`I@VBDMO@;R\K(RGTO@�� Œa@*`IB�FgY

�

� �

;

–

��

�

;

� �

�

�

!�|™

š

�

�
�

;

–

�

�
�

� �

�

�

!

�
½

�

!
�|™

š ���

�

���

�
�

�

�

–pµ
!

�‡™hœ

mo@•Yj@*@	RGTXWyR“R\TO@•YGMOP KyHJ@*E �5KJ]qRGTO@ƒYj@ef>KJZXBQRG@SE\P FwZ†ºC»•~gu

>

~ÊÉD~IŸ*Î‡{:FIY“ZOKbR\TOFwZaŽ_UOMDRCRGTO@

ZO@*ŽNWyR\FwHN@®Kb]DR\TO@LR\KbR\WJ`J@S­‡R\@SE\ZaWb`bRGKJEn»‡MO@LKNZ;RGTO@oYjrDYjRG@SP KJ]|cXWbEGRGFgf>`I@*YxBOMO@LR\K	RGTO@ �Vi—Œa@S`gBl~

I[Kym��

�

+

– ���

'

+

�

™

FgY;RGTO@(R\KbRnWb`®R\KJEn»NMa@(WJEGKNMOZaB‹RGTa@

!
�

i€Wy­DFIYVWNfhR\FwZOŽ¹KNZARGTO@ �—RGT cXWbEGRGFgf>`I@

m	TOFgfnT f>KJP(cOE\FgYj@eYVKb]	WbZ �jFwZ‡RG@*EGZXWb` �3RGKNE\»‡MO@†WJEGFgYGFwZOŽ�]^E\KJP�RGTO@†]^KJEnf>@*YVBOMO@ŠRGKˆWJ`w`“RGTO@

KbR\TO@SECcaWbEGRGFgf>`I@*Y*z|WbZaB �j@>­|R\@SE\ZaWb` �oR\KJEn»‡MO@•WbE\FgYjFIZOŽV]^E\KJP RGTa@[]^KJEnf>@sBDMO@sRGK8R\TO@��

µ

Œa@S`gBl~

°|FIZaf>@_RGTO@(YGMOP Kb]®RGTa@ �jFwZ‡RG@*EGZXWb` �;R\KJEn»‡MO@*Y•m	Fw`I`®Wb`ImoW„rDY[f*WbZafS@S`—z �

�

� �:·

�

�

+

– �
�

'

+

�

™

YGFwPQi

cO`IF ŒX@*Y}R\K‰tpMaYpR“RGTO@ �j@>­|R\@SE\ZaWb` �CR\KJEn»NMa@oKNZŠWb`I`DRGTO@•caWbEGRGFgf>`I@*Y®BDMa@	RGK;R\TO@ �Vi—Œa@S`gBl~Z�[@*Zaf>@

RGTa@8YjMOP FwZ•º“»1~[u

>

~ÊÉD~IŸ*Î‡{“FgY[Îa~

� '�� ����980�684 =���� 987:<>9

!

�>4 � �

	

�

Ç����	�

	

�

��


	

�

Ç��	���

	

�

�

2:=

	

�

Ç����	�

	

�

�



	

�

Ç����	�

	

�

�

’OE\KJP º“»1~Iu

>

~ÊÉD~ <N{

�

!

�

�

š

�

'

�

�

½

�
�

�

�

�

–jµ

�

” �—™

�

!




�

š

�

'




�

½

�
�

�

�

�

–

�

�

�
™hœ

š

�

–

�

!

�

���

�

�

�—™

�

�

” � š

�

'

�

���

�

�

�

�

�

” �

UX@efb~

�

” �

�

�

”��5š

@

š

�

–

�

!

�

���

�

�

�

�

�

” �±™

�

�

!




�

š

�

'

�

���

�

�

�

�

�

” �

�

�

'




�

UX@efb~

�

�

�

�

�

�

�5š

@

¯

•±R•]^KN`w`IKym[Y‰R\TaWyRsRGTO@

� �

HJKN`wMaPQ@_@S`I@SP(@SZ‡R•FgY[R\TO@3Y\WbP(@8FIZ¹U1KbRGT‹f>K|KJEnBDFIZaWyR\@_YjrDYjRG@*P(Y

FIPQca`wr|FIZOŽ�RGTaWbRƒR\TO@ 2NWNf>KNUOFIWJZˆ]^KNEsR\TO@†fnTaWJZOŽJ@3Kb]ofSK|KJEnBDFwZXWyRG@eYƒFIY

Ç

~ (sU|H|FwKNMaYj`Ir•RGTaFIY

BDK|@*Y � ��	‰FIP(cO`wr•RGTXWyR	RGTa@_fnTaWbZaŽJ@;Kb]®HyWbE\FIWJUO`I@*Y‰FgY	F RnYj@*` ]LWŠf*WbZOKNZOFIf*Wb`lPŠWbcxzXYGFwZafS@;RGTO@

2‡WJf>KNUOFgWbZQUX@*FwZOŽ

Ç

FIYLWVYGMD…†f>FI@SZ‡RCfSKJZaBOF R\FwKNZŠKJZO`Ir_FIZ†WƒRpmCK8BOFwP(@SZXYjFIKJZaWJ`OcOTaWNYj@[YGcaWNf>@J~

Ÿ*ÎNÎ



� � � ��������� �

� 'S) ��� ���

?�FwRGTˆR\TO@Q`IWJEGŽN@8Z|MOP_U1@SEƒKb]“BD@*ŽJE\@S@eY[Kb]®]^E\@S@eBDKJP FIZ|HJKJ`IHJ@eB¹WbZaB�WJY\YjMOP(FIZOŽŠR\TOKJE\KJMOŽNT

cOTaWNYj@3YjcaWNf>@8P(Fw­DFwZOŽ�WJY\YjKDfSFIWbRG@*B�m	FwRGT¹R\TO@_E\@*YGKJZXWbZafS@VmC@3P(W„r�E\@*WJYGKJZXWbUO`Ir‘BD@eYGfSEGFIUX@

RGTa@sf>KNP(cXKNMOZaB†YjR\WbRG@•m‰W„HJ@S]^MOZaf>RGFIKJZŠU|rQW3f>`gWJY\YjFgfSWJ`O@SZXYj@*P_UO`I@•KJ]¿cXKNFwZ‡R\Y

–

�

œ

'

�Oœ��:œ

'

�
™

FIZ†RGTa@ƒfSKJP_UaFwZO@eBŠcOTaWNYj@;YGcaWJfS@•Kb]xRGTO@CtpKJFIZ‡R‰YGrDYpR\@SP ŽJFIHJ@*Z†U|r(RGTO@ƒZOKJE\PŠWb`IF

�

@*B†BOFIYjRGE\F i

UOMDR\FwKNZ

Ç

�

	

–




™

�D–




µ

�

–

�

œ

'

�
œ,�5œ

'

�|™j™>¯

u

k

~IŸJ~IŸe{

•±R;FIYƒMOZaBO@SEnYpR\K‡KDB�FwZ‹RGTO@(WbU1KyHJ@_RGTaWbR;RGTO@(YjrDYjRG@*P FIYƒE\@*YjRGE\FIf>RG@*BˆRGK�UX@QFIZ�R\TO@3E\@SŽNFwKNZ

� �

7

~_‚‰TOFgYsPŠWJ¸J@*YƒWb`I`}WJfSfS@*Y\YjFIUO`I@3YjR\WbRG@*YƒKJ]“@SZO@*EGŽNr�
!m	FwRGT � �

7

@e»‡MaWb`I`wr•`IFw¸N@S`IrJ~

‚‰TO@*Z†RGTa@ƒEnWyR\@sKJ]x@*Y\fSWJcX@

�

D

�

RGTaEGKNMOŽJT‘RGTO@ƒT|r‡c1@SEnYGMOEj]vWNf>@ �

š 7

KJ]¿RGTa@ƒP(@*P_U1@SEnYCKJ]

RGTaFIY	@*ZaYG@SP_Ua`w@;FgY

�

�

š

Ç

�

	

–




™

�

�
�'$

�

�

�

'

�

�

/����
	 ´ - ���

�

'

�

'

�

�

�D–




µ

�

–

�

œ

'

�aœ��:œ

'

�
™j™>¯

u

k

~IŸJ~ÊÉJ{

'

�

D �

FgY}tpMaYjR•R\TO@8HN@S`IK|fSF Rpr•FwZ¹caTaWJYG@8YjcXWJf>@VKJ]LW(cXKNFwZ‡RsWbR��

š 7

FwZ•R\TO@

!

�ABDFwE\@*f>RGFIKJZ¿~

#

R
�

š 7

mo@•TaW„HN@•YGMOcOc1KNYG@*B†ZaK_FIZNR\@SEnWJf>RGFIKJZ¿~Z�[@*Zaf>@•RGTO@��•WJP(Fw`wRGKNZOFIWJZ•YG@ScaWJE\WbRG@eYLFIZ

º“»1~xu

k

~wŸN~ ÉN{h~®‚‰TO@SE\@>]^KNEG@

�

�

š

Ç

�

	

–




™

�

�

�

�

'

�

�

�

´

�

�

'

�

�

� �

�

�

�




µ

�

'

�

�

���

½

�

R\WJEGŽN@>R

–3�:œ

'

�‡™

� �

u

k

~IŸJ~ ËN{

š

Ç

�

	

�

�

R\WbE\ŽJ@SR

À

� - /�

Ã

�

�

�

�

�

'

�

u

k

~IŸJ~ �‡{

š

Ç

�

	

�

	

�

Ç

���

� ���

�

�
š

Ç

� �

�

%

�

¯

u

k

~IŸJ~Ê•J{

‚‰TO@*EG@S]^KJE\@

�

�

�

%®~

���

u

�

	

{sFgY•R\TO@Š»‡MaWbZ‡RGMaP uvf>`gWJY\YGFIf*Wb` {[BD@*ZaYjFwRpr¹Kb]‰YpRnWyR\@*YQu^cOTaWNYj@

YGcaWJfS@[HJKN`wMOP(@„{®Kb]lR\TO@LtpKNFwZ‡R‰YjrDYjRG@SPÁWbRC@SZa@SE\ŽJrQº[~

�

�

u

�

	

{“FgYLR\TO@s»‡MaWJZNR\MOP uvfS`IWNYGYGF i

fSWJ`g{“R\KbR\WJ`lZ|MOP_U1@SE	KJ]}YjR\WbRG@*YVu^RGKJR\Wb`lcaTaWJYG@VYjcaWNf>@;HJKN`wMaPQ@„{CKb]5KNZO`IrŠRGTO@;RnWbE\ŽJ@SRoU1@S`IKym

Ÿ*ÎaŸ



@SZa@SE\ŽJr;º[~y?A@oTXW„HJ@oMaYj@eB8R\TO@	f>KNEGE\@*YGcXKNZaBD@*Zaf>@LU1@>Rpmo@S@*Z_R\TO@

k

`IWNYGYGFgfSWb`|WbZXB 	sMaWJZNR\MOP

BD@*ZaYjFwRpr�KJ][YpRnWyRG@eYS~

Ç

D

� �

FgYVFgBD@SZ‡R\F Œa@eB m	FwRGT

�

z}WbZaBAR\TO@†Z|MOP3UX@*E_Kb][YjR\WbRG@*Y8Kb]‰RGTO@

R\WJEGŽN@>R‰TaW„H|FwZaŽQ@*ZO@SE\ŽJrŠ`I@*Y\YoRGTXWyR 
 FIY:tpMXYpR %®zDR\TO@VZ|MOP_U1@SE	KJ]:KNcX@*Z�fnTXWbZOZO@*`IY*~

� ' 	 /10�4��>9��¿25<1# �•7}=

!

9

!

< �><n2 � �!<n2 �

!

9$#��Š6V7}=�
•0�


?A@•YGTOKym TO@SE\@ŠRGTXWyR_R\TO@‘FIZO@*`IWNYpR\FIfŠcaEGKNUaWbUOFI`IF R\Fw@eY8E\@SPŠWbFIZ @*Y\Yj@*Z‡RGFgWb`I`wrAMOZaWb•1@efhRG@eB FIZ

PŠWbŽNZOF R\MaBD@•m	FwRGT RGTa@¹cOEG@eYj@*Zaf>@•KJ];WAUaWNfn¸‡ŽNEGKNMOZaB RG@SE\P FIZÈRGTO@A°‡i—PŠWbRGE\F ­l~�•€ZÈRGTO@

FgYjKN`IWbRG@*BŠf*WJYG@[R\TO@sWNBOBDFwRGFIKJZ†KJ] �

��� �

R\K3WbZ‘FwZO@*`IWNYpR\FIf•@S`I@SP(@SZ‡R �

��� �

YGFwP(cO`IrŠfnTaWbZaŽJ@*YLRGTO@

=¿KNEG@*Z‡R

�

FgWbZ3cOE\KbŒa`I@‰Kb]

�

�

�����

�

�

~5•€ZQRGTa@	PQKNEG@‰FIP(cXKNEjRnWbZ‡R®KyHJ@SE\`gWbcOcOFIZOŽƒfSWJYG@JzbRGTO@	@*ZO@SE\ŽJr

HyWbE\FIWbRGFIKJZ•Kb] �

��� �

FgY[YGP(K‡KJRGT�FwZ¹WJZ‡r•fSWJYG@ƒm	F R\TOKJMDR[UXWJfn¸|ŽJE\KJMOZXB‘WbZXB

�

�

���
�

�

�

š

�

�

�

�

�

�

���
�

µ

�

�

�

�

·

	

�

�

�

�

·

	

�

�

�
�




À

�

Ã

�

µ




µ

�

�

�

D��

�

�

�

�

�

�

¯

u

k

~ÊÉD~ YN{

š

�

�

�����

�

�

½

�

�

�

�

�
�

�

�
�

–




À

�

Ã

�

µ




™

�

½ �

�

�

D

M

u

k

~ÊÉD~"!b{

m	TO@*EG@•mC@•TaW„HJ@†MXYj@eB RGTO@�EnWbZaBDKNP�YjFIŽJZ cOE\KJc1@SEGRpr Kb]	R\TO@•caEGKDBDMaf>R\Y

�

·

	

�

�

�

�

�

�

·

	

�

RGK

ZO@*ŽJ`I@*fhR‰R\TO@_ÉyZaB•fSEGK‡YGYjižR\@SE\PÁFwZ¹fSKJP(caWbE\FgYjKNZŠRGK(R\TO@V`IWNYpR[KNZO@;m	TO@SE\@VWbŽ‡WbFIZ‘R\TO@8YGWJP(@

cOE\KJc1@SEGRpr‘FgY[MaYG@*B¹RGK‘YGFwP(cO`IFw]^r•R\TO@3BOKJMOUO`I@_YGMOP RGK‘W‘YjFIZOŽJ`I@8KNZO@J~•°|MaPQP(FIZOŽ‘KyHN@SE[WJ`w`

RGTa@[FwZa@S`gWJYjRGFgf[fnTaWbZaZO@S`gY}RGTa@SZ†`I@*WNBOY®R\KVRGTO@sYGWJPQ@•EG@eYjMO`wRLKb]¿ºC»X~1uKYa~ YaŸe{:m	FwRGT†WbZ†WNBOBD@eB

RG@*EGP KJ] �

��� �

�

�

�

���
�

�

�

m	TOFgfnTˆF RnYj@*` ]oFIYƒcOE\KJc1KJEGRGFIKJZXWb`¿R\K�� �8WNYƒBOFIY\f>MaY\YG@*BˆWbRsR\TO@3@*ZaBˆKJ]

°|@efhRGFIKJZ YO~Ê•D~ÊÉD~

Ÿ*Î‡É



� ���������	��

�	�����

���������

º

����� �!��"$#&%(')��*$�!�,+�-�.0/2143�/�5(687&9;:,/!<�/>=?9;:,/@�2*���%(*$��5�AB� #,�$CED!FHGJI!5HKL�;M�N$I�O�P�AB�;#;�

CQD(FHGRN$I�5?KS�;M�N$I@OT�

�VUW��XY� ZE�H[]\ ^S_J"$��+;5���� XY� `a�!Zb"dc�#&"We�� �25("d�H%gfh� ij�kABl!c�m�"dn��!\

¸

*4ek5!6poBqWr /2<s- t4/�u
vkFw5

U$x$I!�JKS�;M�M�U�OT�

� N4�yZE��u8#z�;�!\�{�5>|}/�6~o(qWr /Hu
•HG�5�U$U@€•KL�;M$‚�ƒ�O��

� „d��…j� †‡�kˆ‰c�*$Š!{�l!� #z‹Sm•"d�H%ŒZE��•Ž*$l��25H6~oBqWr /2<Ž-�t4/HuŽ5!vkGg„�M@U(�JKS�,M$M�U�OT�

�VxW�

º

��•y�Hu‰\•‹L‹&�!� #,5�‘(/‰’�o!- “J/�6poBqWr /”DB•>•25�x$N!�;„gKL�;M$M�N�O��

� I4�y†‡�HAk����Š!c�\•�;�!�!��"d�H%—–8��[j��`˜\��;+;52‘B/8™”šk.)/”=?9;:,/2›Ž“J/Hœ•G25>U$U$x@€žKL�;M$‚�M�O��

�Ÿ€,�y†‡��Ak�2�$Š�c•\�� �!���$52C�� `a��AB_J\•‹zl25”"d��%w•J�ku8Š!#&�!� ‹L‹;5”C�%(ek�kC8‹,�2`˜*$c ��¡Žn2�k†~lBm(+ �2•>•25

� „H�hKL�;M$M@U$O��

� ‚4���~� …j�!�”"d��%�"dŠ—"$��%—¢]� `£���2\•¤¥+Ll�\¦‹&§$5©¨�ª�14«H.¬ª(“®­¯-°:°o!14«H±¥:Trž²´³j9d«�µ07z- 3•1d.¬±¶t,±·rT.¬±¥:R¸ko!- µ

947Tq°¹ŒK¥†}�;#z{@"d_J*$�g†~#&�;+&+ 5H¡sºB¤´*�#&%wK¥»s•�O¼�,M$‚��,OT�

� M4�½ˆŽ� �H�ž�$*@"$¾°l�"$\•��5¿¨�ª�1d«�. ª(“À’~943¶3¦±·r°±¥9d«�¸ko!-°947TqÁK¥Â]*�#L‹&l('0[]*$c�c·"d��%?5˜Cs_J+L‹z�;#&%�"d_

�;MB€dx$O��

���;ƒ4��fh� –‰�>f¼#z\�Ã�"dÄB\��g"$��%gij�!i½��–}c�"$_jÃ�"$Š!_R5H6~oBqWr /2<Ž-�t4/HCEv>Å˜xd„�IgKS�;M�M$N@OT�

���$���y•y�@ˆ‰Æ$‹z�BÇ 5d¢]�$�H�d[]�;c•c�� #,5�"$��%½Cj�$…¼"dc�{�"d#&�!*H5TÈ°ÉŽŠ�"$��‹&Š!_Ê+zŠ!n!n!#&�;+&+z\•*��j*d¤k¾�*�c�%J"4‹&*$_

¾�*�c•c�\�+z\�*$��+SËy6~o(qWr�/�<s- tW/2›ÌFH•25�U$Nd„d')„��hKS�,M$M$I@OT�

���,UW�YÍT�”Cj�2Î~Š25©�H�”…Ž*4mBc•��5}�H�}ˆŽ�}A!"d��%(Ã>� #&{�5~ˆŽ�”�p�‡ˆ‰�,+z"$#;5}…j�}•Yc•�;n!n!�!�;#;5‡"d��%bXY�}���

f¼#z�;m@‹&"dÄk5H6~o(qWr /2<s- tW/?Ï”-�. .]Ð?D>5?�,x$‚$MgKS�;M�M$N@OT�

���;N4�y�H�8…Ž*4mBc•��5s���sˆŽ��A("d�H%(ÃH�;#z{H5]ÍT��C��8Î~Š25YˆŽ���p��ˆ‰�,+z"$#;5]…½��•Yc•�;n!n!�!�;#;5s"$��%ÑXY�

����f¼#z�;m@‹&"dÄk5s6~o(qWr�/s<s- tW/sÏ”- .¬.•GkÐÒI$ƒ�NÓKS�;M�M!�WOTPYˆŽ��ˆ8"d#&#&"$#z*b"d�H%Ò`a� ZE�]ˆ‰*$c��$5

6~oBqWr /k<s- t4/Bu¿v?FÔ5>�WUdM�N!��KS�,M$M@U$OTPBXY� ZE�@[s\ ^S_ž"d�H+ 5(�H� XY� `a�@ZÕ"$c•#°"We$�;�25�"$��%Œfh� ij�

ABl!c�m�"$n!�!\�Ä$*4ek5�6~oBqWr /2<Ž-�t4/�uÖvkFw5HU�xdI��hKL�;M$M@U$O��

��� „d�y–8��XY�HAB_J\•‹zl25k6~oBqWr /�<Ž-�t4/?D>D(Å25!N$„�MgKS�;M�I$ƒ@OT�

���,xW�yC�� `a�k��"$�!��"d��%R•y�Vfh�kX�l!*$_ž"$+s6poBqWr /”<Ž-�t4/?F�G£K¬x$O�5 „H�;Id' „BxdƒŒKL�;M�N$M�O���+z� �yn�"${$�;+

¤´*$c�c•*4×�\��!{JN$ƒ@U

�;ƒ�N



���;I4�yXY�!¢~#&\·¾ +z*$�25H6~o(qWr /2<s- tW/2Ï”- .¬.]F?5(„@N$ƒgKS�,M$I$ƒ@OT�

���W€,�yÂ��(u8*$l�#8"$��%Œ�H��ZÒl�� � c�� #,5�6~oBqWr /?<Ž-�t4/(•H•ÕK U$OT5!U�x�€,'0N�x$NJK¥C]n�#z\�c©�;M@xd‚�O���+z� �Žn�"d{��

„@U$IhAB�,¾d�!ÍzÍLÍ

�;ƒ$„


