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��a�Ç�K!O6K!FelGT ^ K!FSK�N[R�X*d!FINPTSNPdeXZY¤K!FIFIaZF�N[M�Ô�myÖ�l)<¼K�d!TIN[acM�m2. T ^ K�K!OjXZY[E9XjTSNPacM��$acbw!'K�\,\,X¶m¼Ðôm).�NPN`0|NPR�MJaZT
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R`TIFIEJd!TSEGFSK�R!Ð <¼K�d!TSNPacM > d�acMJR`T`FSEJd!TSR�T ^ KÏ\¶EJYPTSNPdeXjTSK�fcaZF`U R`TIFSEJd!TIEGFSKÌacM T ^ K�deXjTSK�fcaZF`U acb*R`\�XZY[Y
Ä¤KQFS\¶EGT¢XjTSNPO6K�deXjTIK�fcaZFSN[K!R�XZMJH HJK�RId!FSN²i¤K�R�acEGF�FSK!RIEJYPTSRºacM FSNPMJf�R�TIFSEJd!TSEGFIK�N[M fZFSKeXjTSKQF�HJK!TSXZN[Y�ÐÊâuM
<¼K�d!TIN[acMÆpJl�Ç­K�FSK�d�XZY[Y�T ^ K�d�acMJR�TIFSEJd!TSNPacMÙacb�T ^ K�ç�è�T ^ K�aZFIU acb�X�Ä£K!FS\¶EGT¢XjTSN²O6K�d�XjTSK�fcaZFIU N[M T ^ K
Y[N²TSK!F¢XjTIEGFSKZlcfcNPO6K�acEGF(MJKQÇÆd�acMJR`T`FSEJd!TSNPacM�XZR
X�bÃEJMJd!TSaZF�.�XZR�aZÄJÄ£acRIK�H¶TSaÑX.\¶EJYPTSNPbÃEJMJd!TSaZFY0Ql6XZMJH*ÄJFSa�O6K
T ^ XjT¬acEGF.d�acMJR�TIFSEJd!TSNPacM�N[R%K�Ø¼EJN²OZXZYPK�M6T�TSaºT ^ K$acY[H�acMJKZÐ <¼K�dQTSN[acM�ÕºN[R%HJK!O6aZTSK�H TSaºT ^ K�HJK!RId!FSN²ÄJTSN[acM
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Ä¤KQFS\¶EGT¢XjTSNPO6K¶deXjTIK�fcaZFSN[K!R�TIa�R`U¼\,\,K!T`FSN[d$bÃEJMJdQTSaZFSR�l=XZMJH <¼K�d!TIN[acMÊ×�d�acMJR`T`FSEJd!TSR�T ^ Kº\ºEJY²TSN[bÃEJMJdQTSaZF
bÒFSac\ R`UG\�\,K!TIFSNPd�bÃEJMJd!TSaZFSR TSa R`UG\�\,K!TIFSNPd�R`Ä¤K�dQTIF¢X��$T ^ KÌd!ac\�Ä¤acRIN²TSK�acb�T ^ K�RIK�TuÇ­aÆN[R�acEGF ç�è
T ^ K�aZF`U�\¶EJYPTSNPbÃEJMJd!TSaZFeÐ�<¼K�dQTSN[acM�å,ÄJFSa�O6K!R ]%^ K�aZFIK�\ ãcÐôm¼l¤HJK!RId!FSN²i9N[MJf�XZRIRIa¼d!NÒXjTSN²O6K$deXjTSK�fcaZFIN[K�R�XZMJH
i9NPÄ£K!FS\¶EGT¢XjTSN²O6K
deXjTSK�fcaZFSNPK�R'N[M_TIK!FS\,RAacbGXZdQTSN[acMJRAacb¼T ^ K|aZÄ¤KQF¢XZHJR ���|XZMJH_Þ*�2��Ð�<¼K!d!TSN[acM�ä%HJK!RId!FSN²i¤K�R



��� *��
·Z¦ . µ ��� � 5 ·c¦ � * � � � � 5�� � � · � * � * , � * � ¯ 5o� µ
µ � ·-� ��� 5 ¯
	 5 µ���� �

T ^ K�OjXjFSN[acEJR�RIaZF`TSR�acb2\�a¼HJEJY[K!R�XZMJH�XZYPfcK!iJF¢XZR�N[M�Ä£K!FS\¶EGT¢XjTSN²O6K�deXjTSK�fcaZFSNPK�R�N[M�TSKQFS\,R�acbAÄnXjF¢XZ\,K!TSKQF
\¶EJYPTSNPdeXjTSK�fcaZFIN[K�R�Ð <¼K�d!TIN[acMÍã�o�HJK!RId!FSN²i¤K�RºOZXjFSNPacEJR*Ç�X�U¼R¶N[M Ç ^ NPd ^ bÒFSK�K�Ä¤KQFS\¶EGT¢XjTSNPO6K�d�XjTSK�fcaZFSNPK�R
deXZM ^ X�O6K�XZRIRIa±d�NÒXjTSN²O6K�aZF�i9N²Ä¤K!FS\¶EGT¢XjTINPO6K¶R`TIFSEJdQTSEGFSKZÐºg�N[M9XZYPYPU6lw<¼K�d!TIN[acMJRºãcã,XZMJH ã�m�d�acM6T¢XZN[M�T ^ K
ÄJFSa±acbÃR�acb=acEGF�\,a¼HJK!Y?deXjTSK�fcaZFIU�FIK�RIEJYPTIR�l ]�^ K�aZFSK!\,R_ãcÐ->�XZMJHÏãcÐ�pJÐ

]�^ K_ÉJFSR`T�XZEGT ^ aZF�Ç�acEJYPH Y[N²Ú6K_TSaºT ^ XZMGÚ ëÑEJMJM9XjFÑW�XjFSY[R`RIacM bÃaZF�XZR`Ú¼N[MJf�RIac\,K_O6KQFIU�NPMCTIK!FSK�R`TIN[MJf
Ø¼EJK!R`TSN[acMJR!lhXZMJH�D�K!TSK!F���XeU�bÃaZF¬i£aZT ^ K!MJd�acEGF¢XZfcK�\,K!MCT.XZMJH d!FSN²TSN[d�NPRI\ Ð

� 0 B ÀA4!¿?ÂÃÁ£@¼¿?7��©;=<?ÂÃ7��

��A����	��
��HC
� 
�G�FbG\" E��	��
�������
1A��bCbD��Ì� d�acMJR`N[R`TSR¬acb2T ^ K_bÃacY[YPa�Ç¬N[MJfJì
.�ã�02"Ýd�acY[YPK�d!TSNPacM�acb©aZi�(�K�dQTSR@.¥Ç ^ N[d ^ \,X�U�bÃaZFS\àX¶ÄJFSaZÄ¤K!F�d�YÒXZR`Rh0
.�m 0�gnaZF�KeXZd ^���� oGl � è�TSEGÄ9Y[K¶acb|aZi)(�K!d!TSR^.��
�! #"#"#"
 $��%R0m. T ^ Kl&`RIacEGFSd�Ky*V0�XZMJH�RIN[MJfcYPK¶aZi)(�K!d!T'&

.¥T ^ K &�T¢XjFIfcK!T�*V0Ql9XºRIK!T��(%).��)�! #"#"#"* $��%V�$&y0z.¥T ^ Kk& � è¡\�aZFIÄ ^ N[RI\�R+*V0
.3> 02"ÜFSN[f ^ T.XZdQTSN[acM�acb��+%ºacM�T ^ K_d�acYPY[K�dQTSN[acM�acb©XZY[Y � è�\,aZFIÄ ^ N[R`\,R�lGÇ ^ K!FSK�bÃaZF-,/.��+%¼l

, � ì6�(%).��)�! #"#"#"* $��% �$&y0)$ �(%).��10�2 �43  #"#"#"* $��012 %!3 �$&y0

.�pV02"ÝHJN[R`TSNPMJfcEJN[R ^ K!H &`EJMJNPT�*�K�Y[K!\,K�M6T�ã657.��8��.����$�e0�bÃaZF¬KeXZd ^ aZi�(�K�d!T9�hl9XZMJH
.�Õ 02"Ýd�ac\�Ä¤acR`NPTSNPacM�&`\¶EJY²TSNPÄJFSa±HJEJd!T�*

:ÊìC�<; .�&=�! #"#"#"* $&>;��$?~0A@��(%#B�.��
�C�D #"#"#"* $�
�E%!B��$&��h0F@HG#G#G�@ �(%DI
.���;J�# #"#"#"K $��;�%DI��$&D;�0
L $ �<%#BNM	OPOQORMS%TI�.��
�C�! #"#"#"K $�1;�%DIb�$?~0D"

RIEGi�(�K�d!T%TSa¶T ^ K�N[HJK�M6TSN²TSN[K�R�bÃaZF�XZM�aZÄ£K!F¢XZH�Y[NPR`TSK�H�acM�ÄnXZfcK!R_ã�:Gm$N[MÏÔ²ã1>jÖ�l¼Ç ^ N[d ^ R`TIN[Y[Y£\�XjÚ6K.Ä¤K!FIbÃK�d!T
RIK�MJR`K�N[M,T ^ NPR­d�acM6TSKQÎGT�Ð
âuM�fZFSK�XjTSK!F�HJK!TSXZN[Y�lCÇ�K�FSK!Ø¼EJNPFIK�T ^ K.HJN[XZfZF¢XZ\,Ru.uã�0T:
.�pV0©i¤K�YPa�ÇÍTSa$d�ac\�\ºEGTIK
bÃaZFÑXZY[Y2MJacMJMJK�f6XjTSN²O6K$N[M6TSK�fcK!FIR � l�U�VÑbÃaZF¶ãXWZYXW � l¤XZMJH�[\VN]�bÃaZF¶ã^W`_aWbU�V�l¤XZMJH�XZY[Y'aZi)(�K!d!TSRdc9l
?!V�bÃaZFÑã'WeY'W � l�&!V4]�bÃaZFÑã'WeY'W � XZMJH�ãfWb_^WgU�V�l9XZMJHh�JV4]\iºbÃaZFÑãfWeYjW � l?ãfWb_^WgU�V�l9XZMJH
ãjWlkmWn[EVN]yÐ
âuM�T ^ K�RIKÑHJNÒXZfZFSXZ\,R�l±Ç­K�Ç%FSN²TSKd[EV¬bÃaZFponqsr]$t	� [\VN]jlJ[
bÃaZFpo %Vut	� [EV�l9XZMJHvU�bÃaZF-o %VNtw� U�Vel
XZMJH TSa,d!ac\�ÄJFSK�RIR.T ^ K$HJNÒXZfZF¢XZ\�R%TSa�ÉJT�acM T ^ K�ÄnXZfcKZlnÇ�K�Ç%FSNPTIK$Y[NPR`TSR�YPNPÚ6Kf?=�# #"#"#"> $?T%�XZR7x�?!y�aZF�XZR
x�?TVDy %VNt	� Ç ^ K�M�T ^ K_N[MJHJKQÎ�N[R¬XZ\*i9N[fcEJacEJR�Ð



� � ® � ® 5�� . 5 * � µ�� , � * � . ® � ® .�� * � 5����

.�ã�0�ÛÊK�FSK�Ø±EJNPFSKÑT ^ KÑbÃacY[Y[a�Ç¬N[MJf�\¶EJY²TSNÒXZRIR`a¼d�N[XjTSNPO¼NPTVU,HJN[XZfZF¢XZ\ TSa�d!ac\,\¶EGTSKZÐ

�(%).ux�?!y��$c�0 @
%�VNtw� ��� r .sxux��JV4]\i�y � r��i�t	� y qsr]$t	� �$?!VY0

�
��2

22
22

22
22

22
22

22

�(%).sx�?Ty��$c�0 @
%�Vut	� �

� qur .sx�&TVN]Ty qsr]$t	� �$?!VY0F@
qsr�]$t	� ��� r�� .sx��JV4]\i�y � r��i�t	� �$&!V4]~0
	

�
����� 55jjjjjjjjj

� t
��

����.sxuxsx��JV4]\i y � r��i�t	� y qur]$t	� y % Vut	� �$c�0D"
�<%).sx�?Ty��$ce0 @

%�Vut	� � qsr .sx�&!V4]!y qur]$t	� �$?TV�0F@
%�VNt	� qur�]$t	� ��� r�� .sx���VN]\i y � r��i�tw� �$&TVN]~0

��� � ))TTTTTTTTT

� q .sxsx�&TVN]!y qsr]$tw� y
% Vut	� �$c�0A@

%�Vut	� qur�]$t	� ��� r�� .sx���VN]\i�y � r��i�t	� �$&!V4]y0
�

EE���������������

.�m 0�ÛÊK�FSK�Ø±EJNPFSKÑT ^ KÑbÃacY[Y[a�Ç¬N[MJf�EJMJN²T�HJN[XZfZF¢XZ\,R�TSa�d�ac\,\¶EGTSKZì

�<%).sx�?Ty��$ce0 @��6ã�� % � t
//�
��� ���

��

�(%).sx�?Ty��$c�0D 

�(%�.sx�?!y��$c�0A@
%�Vut	� �8��.�?TV1�$?TV�0

� 88ppppppppppp

�6ã�� @��(%).sx�?Ty��$c�0 � t
//

� ���
�
��

�(%e.sx�?Ty��$ce0>"

�8��.�cr�$ce0 @��(%).sx�?Ty��$c�0
� 77nnnnnnnnnnnn

.3> 0�ë�NPO6K�Mh,H.<�+%¼lGÇ�K_FIK�Ø¼EJN²FSKÑT ^ K�bÃacY[YPa�Ç¬N[MJf�K�Ø¼EJN²OZXjFINÒXZMJd�KÑHJNÒXZfZF¢XZ\ TSa�d�ac\,\¶EGTSKZì

�(%�.sx�?!yY�$ce0 @
%�VNt	� � qsr .ux�&!V4]!y qur]$t	� �$?TV�0

�
//

0 � 0�� B
��

� q .sxsx�&TVN]Ty qsr]$t	� y
% Vut	� �$c�0

0�� q���� B �"!$#$#$#�! q���� � ��%
���(%).sx�? 0�2 Vu3 y % VNt	� �$ce0A@

%�VNt	� � q ��� r � .sx�& 0�2 Vu3 ] y q �&� r �]$t	� �$? 0�2 Vu3 0 � // � q .uxsx�& 012 VN3�] y q ��� r �]$t	� y % Vut	� �$c�0D 

Ç ^ K!FSK', x U�012 �43  #"#"#"
 EU60�2 %#3 y�Ä£K!FS\¶EGTSK�R�i9Y[a±d¢Ú¼R�XZR¬N[MJHJNPdeXjTSK�H?Ð
.�pV0�ë�NPO6K�M('6Va. � qur bÃaZF�ã W Y W � l©Ç�K,FSK�Ø±EJNPFSK�T ^ K�bÃacY[Y[a�Ç¬N[MJf K�Ø±EJNPOjXjFSNÒXZMJd!K�HJNÒXZfZF¢XZ\ TSa



��� *��
·Z¦ . µ ��� � 5 ·c¦ � * � � � � 5�� � � · � * � * , � * � ¯ 5o� µ
µ � ·-� ��� 5 ¯
	 5 µ���� �

d�ac\�\ºEGTIKZì

�<%).sx�?Ty��$ce0 @
%�Vut	� � qsr .sx�&!V4]!y qur]$t	� �$?!VY0

�
//

� ������� r
��

� q .sxsx�&TVN]Dy qsr]$t	� y
% Vut	� �$c�0

� B��wOPOPO � � �
���(%e.sx�?!yY�$ce0A@

%�VNt	� � qsr .ux�& V � 2 ]$3 y qsr]$t	� �$?!VY0 � // � q .sxux�& V � 2 ]$3 y qsr]$t	� y
% Vut	� �$c�0D"

]�^ N[R$d�acMJd!Y[EJHJK�R*T ^ K,HJKQÉ9MJNPTSNPacM acb�X�\ºEJY²TSN[d�XjTSK�fcaZFIU6Ð ��a�Ç�K!O6K!F�l©Ç�K,\�XeUÌXZYPRIa�XZR`Ú�T ^ XjT�T ^ K � è
\,aZFIÄ ^ NPRI\,R��(%).��)�! #"#"#"* $�1%��$&y0$T¢XjÚ6K�OZXZYPEJK�R,N[M X�R`UG\,\�K!TIFSNPd�\�acMJacN[H9XZY�deXjTSK�fcaZF`U aZT ^ KQF,T ^ XZM
RIK!TIRy�2T ^ KºKQÎJXZ\�Ä9Y[K�R�Ç�K�XjFSKºN[M6TSK!FSK!R`TSK�HÌNPM�TSXjÚ6K¶OjXZY[EJK!R_NPMÏK�N²T ^ K!F_deXjTSK�fcaZFSNPK�RÑaZF_R`N[\�Ä9YPN[d�N[XZY©RIK!TSR!Ð
]�^ N[R�fcNPO6K�R�T ^ K�d�acMJd�KQÄJT�acb=XZM�A��BD � �R?LA��Ï\¶EJYPTIN[deXjTSK!fcaZFIU6Ð
	�aZTSK�T ^ XjT¬X¶\ºEJY²TSN[d�XjTSK�fcaZFIU�K�MGFSN[d ^ K�H
a�O6K!F�RI\�XZYPYhd�XjTSK�fcaZFSNPK�R�deXZM,i¤K�d!acMJRIN[HJK!FIK�H�K!MGFSN[d ^ K�H�a�O6KQF�RIN[\�Ä9YPN[d�N[XZY9RIK!TSR­iCU�XjÄJÄ9YPU¼N[MJf$T ^ K�MJK!FIO6K
bÃEJMJd!TSaZF¬TSa�T ^ K � è¡\�aZFIÄ ^ N[RI\�R�lGRINPMJd�K�T ^ KÑMJK!FIO6K_bÃEJMJd!TSaZF�ÄJFIK�RIK!FIO6K!R.deXjTSK�fcaZFIN[deXZY?ÄJFSa±HJEJd!TSR�Ð

��A����	��
��HC
�P
�G 

G�gnaZF�\¶EJYPTSNPdeXjTSK�fcaZFSNPK�R�� XZMJH�� G�l9XdE��	� 
����E�	�	� 
1CbD_bÒFIac\ � TIa��HG¤d�acMJRINPR`TSR
acb�XÏbÃEJMJdQTSN[acM K bÒFIac\ T ^ K�aZi)(�K!d!TSR,acb�� TSaÏT ^ K�aZi�(�K�d!TSR,acb.� G l�XZMJHÆbÃaZF�XZY[Y�aZi�(�K�d!TSRa&�XZMJH
� è�TIEGÄ9Y[K�R$acb�aZi�(�K�dQTSR7�
�T #"#"#"D $�1%±l©X�bÃEJMJd!TSN[acM �(%e.��
�T #"#"#"T $��%V�$&y0 $ � G % . K .��
��0> #"#"#"D K .��1%R0Y� K .�&y0+0
Ç ^ N[d ^ ÄJFIK�RIK!FIO6K!RºT ^ K ,
%�XZd!TSNPacM acM T ^ K�d�acYPY[K�d!TIN[acM acb%XZY[Y � è�\,aZFIÄ ^ N[R`\,R�l©ÄJFSK�R`K!FIO6K�R¶T ^ K�EJMJNPTSR!l
XZMJHÆÄJFSK�R`K!FIO6K�R,T ^ K�\¶EJYPTSN²ÄJFSa¼HJEJd!T�ÐÆÛ ^ K�M � XZMJH � G XjFSK�K�MGFIN[d ^ K�H a�O6KQF�RIN[\�Ä9Y[N[d!NÒXZY�RIK!TIR,aZF
RI\�XZYPY9deXjTSK�fcaZFSNPK�R�lCT ^ K.\¶EJYPTSNPbÃEJMJd!TSaZF�N[R­K�MGFIN[d ^ K�H�Ç ^ K!M,T ^ K.\�XjÄ9R(acM � è¡\,aZFIÄ ^ NPRI\,R|ÄJFSK�RIK!F`O6K.T ^ K
K�MGFSNPd ^ \,K�M6T��hNPM�T ^ NPR¬d!acMCTSK�ÎGTel#&`\¶EJYPTSNPbÃEJMJd!TSaZF�*�XZYPÇ�XeUGR�\,K�XZMJR¬K�MGFIN[d ^ K�H�\¶EJYPTSNPbÃEJMJd!TSaZFeÐ

��
 �bE��w��A�G�âuM�XZMCU�R�UG\,\,KQTIFSN[d¬\,acMJacN[H9XZYhdeXjTSK�fcaZF`U'.��8 ��7 ¢o 0Ql±Ç­KÑd�XZM�HJKQÉ9MJK � è�\,aZFIÄ ^ N[R`\,R�XZR
�(%).��
�! #"#"#"* $�1%��$&~0�ì��Ó� .��)��� G#G#G�� �1%� $&y0QlGÇ¬NPT ^ T ^ KÑRIEJ\,R¬XZRIRIa±d�NÒXjTSK!H N[M�XZMCU�ÉGÎJK!H aZFSHJK!FeÐ

��
 �bE��w��A�Gt"�M�aZÄ¤K!F¢XZH�N[R%RIN[\�Ä9Y²U�X�\¶EJYPTIN[deXjTSK!fcaZFIU,Ç¬NPT ^ acMJK�aZi�(�K�d!TeÐ

�\A�E/�rD���G�âub©Ç�K_FSK!R`TIFSNPd!T�acEGF�XjT`TSK�M6TSN[acMm(�EJR�T.TSa�T ^ K$aZi�(�K�d!TSR�XZMJHÊã!è¡\,aZFIÄ ^ NPRI\,R%acb�X�\¶EJYPTIN[deXjT`è
K�fcaZFIU6lGÇ­K�fcK!T�X�deXjTIK�fcaZFIU6Ð

"Ù\�Xi(�aZF'T ^ K�\,K­acbJT ^ NPR=ÄnXjÄ¤KQF
N[R=T ^ XjT=FSN[MJfcR�lc\�a¼HJEJY[K!R�lcXZMJHºXZY[fcK!iJFSXZR©deXZM*i¤K�HJK�R`d!FSNPi£K�HºN[M¶XZM6U
\¶EJYPTSNPdeXjTSK�fcaZF`U6l¤XZMJHÌXZR�Ç�K¶R ^ XZYPY�RIK�KºN[M <¼K�d!TSNPacMÏåGl?T ^ K¶K�MGFIN[d ^ \,K�M6TSR�ÄJFSK�RIK�M6T$NPM�acEGFÑKQÎJXZ\�Ä9Y[K!R
acb.NPMCTSKQFSK�R`T,XZY[Y[a�Ç bÃaZF�Þ�ß O6K!FIRIN[acMJR�acb¬T ^ K�R`K d�acMJd�K!ÄJTIR�XZRºÇ­K�Y[Y�Ð ]�^ K�RIK XjFIK XZY[Y�HJK�R`d!FSNPi£K�HÆiCU
\,KeXZMJR�acb|\�XjÄ9R�acEGT�acb
Ç ^ XjT�Ç�K¶deXZYPY�� �R�h�R	������h�u	���
3���`����� ���������`�h7�l£Ç ^ N[d ^ XjFSK¶RIN[\�Ä9Y²U R`Ä£K�d�N²É9dZl
O6K!FIU�R`\�XZY[Y?KQÎJXZ\�Ä9Y[K!R�acb=\¶EJYPTSNPdeXjTSK�fcaZFIN[K�R�Ð#<¼NPMJd�K_acEGF¬d�acMJR`T`FSEJd!TSNPacM acb2T ^ KÑç�è�T ^ K�aZF`U�acb©X�R`\�XZY[Y
Ä¤KQFS\¶EGT¢XjTSNPO6K�deXjTIK�fcaZFIUÊNPR�X�\¶EJYPTSNPbÃEJMJd!TSaZFel|NPTºbÃacY[YPa�Ç¬R�XZEGTSac\�XjTSNPdeXZY[Y²U�T ^ XjT¶FSNPMJfJl�\,a±HJEJY[KZl|XZMJH
XZY[fcKQiJF¢X�R`TIFSEJd!TIEGFSK�R
acM�R`\�XZY[Y6Ä¤K!FI\ºEGTSXjTSNPO6K­d�XjTSK�fcaZFSNPK�R|XjFSK­ÄJFSK�RIKQFIO6K�H�NPM*T ^ K�NPF
ç�è�T ^ K�aZFIU*R`Ä£K�d!TIFSXGÐ
ÛÊKÑTSEGFSM�MJK�ÎGT%TSa�HJK�R`d!FSNPÄJTIN[acMJR.acb2acEGF¬inXZRINPd�d�Y[XZRIRIK�R¬acb=ÄnXjF¢XZ\,KQTSK!F%\¶EJYPTSNPdeXjTSK�fcaZFSNPK�R�Ð

��A����	��
��HC
� 

G76 G\!'K!T��Èi¤K XZM aZÄ¤K!F¢XZH .�X�\¶EJYPTIN[deXjTSK!fcaZFIUÊÇ�N²T ^ acMJY²U acMJK�aZi�(�K�d!TY0ºXZMJH�� X
\¶EJYPTSNPdeXjTSK�fcaZF`U6Ð="�M�� �+D � � �ÏNPM!�áN[R�X�\¶EJYPTIN[bÃEJMJd!TSaZF�bÒFIac\"� TSa#��Ð�L�RIE9XZY[Y²U�Ç�K¶R`Ä£KeXjÚ�acb
T ^ K



� � ® � ® 5�� . 5 * � µ�� , � * � . ® � ® .�� * � 5����

T¢XjFSfcKQT�aZi�(�K�d!T(N[M���XZR|i£K�N[MJf_T ^ K¬FSNPMJfJÐ©âubhT ^ K¬\,aZFIÄ ^ N[R`\�R�ÄnXZd�K�R�acb �ÝXjFSK.XZYPYJd�acMCT`F¢XZd!TSN²i9Y[KZl6T ^ K�M
Ç�K_RSX�U�T ^ XjT%T ^ K�T¢XjFSfcK!T¬aZi�(�K�d!T�N[R¬XZM�Þ�ß FSN[MJfJÐ

gnaZF=KQÎJXZ\�Ä9Y[KjljN[b � NPR2T ^ K(É9M9XZY±aZÄ£K!F¢XZH$Ç¬NPT ^ �j% � � bÃaZF
XZY[Y � ljT ^ K!M¶XZM �_è�FSN[MJf�N[M*X�R�UG\,\,KQTIFSN[d
\,acMJacNPH9XZY?deXjTSK�fcaZFIU�N[R%RINP\�Ä9YPU�X�d!ac\,\¶EGT¢XjTSNPO6K�\,acMJacNPH�NPM�T ^ XjT¬deXjTSK�fcaZFIU6Ð|âuM�ÄnXjFITSNPd�EJYÒXjFelnN[b2T ^ K
T¢XjFSfcKQT(d�XjTSK�fcaZFIU¶NPR�Xji£K�Y[N[XZM�fZFSacEGÄ9R|EJMJHJK!F�TIK�MJRIaZF|ÄJFSa¼HJEJd!T�lGXZM��Ñè�FIN[MJfÑN[R|RIN[\�Ä9Y²UºXÑd!ac\,\¶EGT¢XjTSNPO6K
FSNPMJfJÐ;"�R%XZMJaZT ^ KQF¬K�Î9XZ\�Ä9YPKZl¼NPb � � ���.NPR�T ^ K�&IXZRIRIa¼d!NÒXjTSN²O6Ky*¶aZÄ¤K!F¢XZH�Ç¬NPT ^ �j% � � %2.�HJK!RId!FSN²i¤K�H
N[M�fZFSKeXjTSKQF�HJK!TSXZN[Y¤i¤K!Y[a�Çu0QlJT ^ K!M�XZM �Ñè�FSNPMJf�NPM X�R�UG\,\,KQTIFSN[d�\,acMJacN[H9XZY?deXjTIK�fcaZFIU�N[R¬X�\�acMJacN[H�N[M
T ^ K_EJMJHJK!FSYPU¼N[MJf�\,acMJacN[H9XZY?deXjTIK�fcaZFIU6Ð�âuM�T ^ K_deXZRIK�acb=Xji¤K�YPNÒXZM�fZFSacEGÄ9R�l9Ç�K�fcK!T�XºFIN[MJfJÐ
ÛÊK_XZY[RIa�HJK!É9MJK�ÄnXjF¢XZ\�K!TSK!F%\¶EJYPTSNPdeXjTSK�fcaZFIN[K�R�bÃaZF.\�a¼HJEJY[K!R¬XZMJH XZY[fcK!iJF¢XZR!Ð

��A����	��
��HC
� 
�G CwG\!2KQT.� i¤K�X�\¶EJYPTSNPdeXjTSK�fcaZF`U,Ç�N²T ^ TVÇ�a�aZi�(�K�d!TSR�l�� .¥T ^ Kk&�FSNPMJf *V0�XZMJH�� . T ^ K
&`\,a±HJEJY[Ky*V0QÐ�ÛÊK�RIX�U T ^ XjT�� N[R�X �	�rD��bE,A1
1AeD E��	��
�������
1A��bCbD�� �TC�DJE,C �	�	��A���N[b%Ç�K ^ XeO6K
�(%).	�^�T #"#"#"K 
�d%��
��0 �
� EJMJY[K�R`R¶XZY[Y
OZXjFSN[Xji9Y[K�R$XjFSK��ºl©aZF*K�YPRIK��áXZMJHÊKQÎJXZd!TSY²UÏacMJK�acb­T ^ K���æ�R
XjFSK�� Ð,âub�XZY[Y
T ^ K,MJacMJK�\�ÄJTVU�\,aZFIÄ ^ NPRI\ R�ÄnXZd�K�R¶XjFSK�d�acMCT`F¢XZd!TSN²i9Y[KZl=T ^ K�MÊÇ�K,RSXeU�T ^ XjT*� NPR$X
ÄnXjF¢XZ\,KQTSK!F¬\ºEJY²TSN[d�XjTSK�fcaZFIU�bÃaZF¬Þ�ß \,a¼HJEJYPK�R�Ð

âuMÆT ^ K R`Ä£K�d�N[XZY¬deXZR`K Ç ^ K!FIK��(%).��7�! #"#"#"K 
�j% �
�v0 � � Ç ^ K�MJKQO6K!F�NPT�N[R,MJaZT�FSK�Ø¼EJN²FSK�HÆTSaÌi£K
K�\�ÄJTVU6l¼Ç­K�É9MJH�T ^ XjT¬X*\¶EJYPTSNPbÃEJMJd!TSaZF�N[M6TSa�X*R`UG\,\�K!TIFSNPd.\,acMJacN[H9XZYhdeXjTSK�fcaZF`U�d�acMJRINPR`TSR�acb=X¶d�ac\�è
\¶EGT¢XjTSN²O6Kº\�acMJacN[H�.¥T ^ KºN[\�XZfcK*acb��v0�XZMJHÊXZMÏXZd!TSN[acM�acb�T ^ XjTÑ\,acMJacNPH�acMÏXZMJaZT ^ K!F�aZi)(�K!d!T\. T ^ K
N[\,XZfcK�acb�� 0QÐÆâuM T ^ K R�Ä¤K�d�N[XZY¬d�XZRIK acb�Xji£K�Y[N[XZMÆfZFSacEGÄ9R�l�Ç�K�fcK!T�XÏd!ac\,\¶EGT¢XjTSNPO6K�FSNPMJfÊXZMJH X
\,a±HJEJY[K�a�O6KQF.NPT�Ð

"�R�XZMJaZT ^ KQF�KQÎ9XZ\�Ä9YPKZlnN[b � NPR�XZM�aZÄ¤K!FSXZH?l£Ç�K*deXZM�Y[KQT��(%).��7�! #"#"#"K 
�j% �
�v0 � �j%�Ç ^ K!MJK!O6K!F
NPT%NPR%MJaZT�FSK!Ø¼EJNPFIK�H�TIaºi£KÑK!\�ÄJTVU6Ð ]�^ N[R�FSK!d�a�O6KQFSR%T ^ K_MJaZTSNPacM�acb �Ñè¡\,a±HJEJY[K�HJK!É9MJK�H�iCU�ëÑNPM)$!i9EGFSf
XZMJH��_XjÄJF¢XZMJa�O�NPM Ô�kjÖ'XZMJH HJNPRId�EJRIR`K�H�i±U��ÑFIN%$$XZMJHk��XeU�N[M/<¼K!d!TSN[acM�âQÐ�p�acb�Ô�äjÖ�Ð|âuM�ÄnXjFITIN[d�EJY[XjFel9N[b
� � ���jl6Ç�K.fcKQT�X�\,acMJacNPH�XZMJH�X/&�i9NP\,a¼HJEJYPKy*\.¥Ç ^ N[d ^�^ XZR­d!ac\,\¶EGTSN[MJfÑY[K�bÒT�XZMJH�FSN[f ^ T�XZd!TIN[acMJRh0QÐ
gnaZF*X�T ^ N²FSHÊKQÎJXZ\�Ä9Y[KZl2Ç�K,Y[KQT*�(%).�� q�� �  ��  �� % ��q ��� 0 � �6, . � %�ì ,#. U�0 � � ��bÃaZF¶XZY[Y Unl

�(%).�� % ���v0 � �+%¼l9XZMJH�Ç­KÑ\,XjÚ6K�XZY[Y?aZT ^ K!F%\,aZF`Ä ^ N[RI\ RIKQTSR�K�\�ÄJTVU6Ð ]%^ K�M�Xº\¶EJY²TSN[bÃEJMJd!TIaZF¬bÒFIac\
� TIa,X�R`U¼\,\,K!T`FSN[d�\,acMJacNPH9XZY?deXjTSK�fcaZFIU�NPR.X/.�MJacMJd!ac\,\¶EGT¢XjTSNPO6K�0�\,acMJacN[H�XZMJH�X�Y[K!bÒT�XZd!TSNPacM acM
XZMJaZT ^ K!F�aZi�(�K�d!T$acb|T ^ K�d�XjTSK�fcaZFIU6Ð¶âub­N[MJR`TIKeXZHÏÇ�K�\�XjÚ6Kº�(%).	� q�� �  ��  �� % ��q ��� 0�� �6,e. �+% ì
,#. U�0 � ã��6lGT ^ K�M�Ç�K_fcK!T.X¶FSN[f ^ T�XZd!TSN[acM?Ð
	�KQÎ¼T%Ç­K_TSEGFSM�TSa,XZYPfcK!iJF¢XºR`TIFSEJd!TIEGFSK�R�Ð

��A����	��
��HC
� 

G���Gt" ÄnXjF¢XZ\�K!TSK!F_\¶EJYPTSNPdeXjTSK�fcaZFIU bÃaZF*XZY[fcKQiJF¢XZR_NPR$X�\ºEJY²TSN[d�XjTSK�fcaZFIU�� Ç¬NPT ^ TVÇ�a
aZi�(�K�d!TSR!l�� .¥T ^ Kt&�FSN[MJf *V0
XZMJH�� . T ^ K\&IXZYPfcK!iJF¢X�*V0Ql6RIEGi�(�K�d!T�TSa�T ^ K¬bÃacY[Y[a�Ç¬N[MJf�d!acMJHJNPTSNPacM?Ð;<¼EGÄJÄ¤acRIK
fcNPO6K!M�NPMGÄ9EGTSR��7�! #"#"#"* 
�d%ºÇ¬NPT ^ XjT.Y[KeXZR`T.acMJK*acb
T ^ K � q æ�R¬i¤K�NPMJf�K!Ø¼E9XZY2TIa!�*Ð ]%^ K!M�Ç�K$FIK�Ø¼EJN²FSKT ^ XjT��h%�.��7�! #"#"#"K 
�d%�����0 �"�GÐ(âub�XZYPY¤T ^ K�aZT ^ KQF � è¡\�aZFIÄ ^ N[RI\ R`ÄnXZd!K�R.XjFSK_d�acM6TIF¢XZd!TSN²i9Y[KZlJT ^ K!M Ç�K
RSXeU�T ^ XjT.� NPR�X¶ÄnXjF¢XZ\,K!TIK!F�\¶EJY²TSN[deXjTIK�fcaZFIU�bÃaZF¬Þ�ß XZY[fcK!iJF¢XZR!Ð

"�f6XZN[M?l±Ç�K�deXZM�YPa¼aZÚ�XjT�T ^ K�KQÎJXZ\�Ä9Y[K�NPM�Ç ^ N[d ^ XZY[Y£T ^ K�MJacMJK�\�ÄJTuU � è�\,aZFIÄ ^ NPRI\ R`ÄnXZd�K�R¬XjFSKÑX
RINPMJfcY[K�Ä£acN[M6Tel?XZMJH�Ç�K$\�XjÄ�TIa�X,R`UG\,\�K!TIFSNPd_\,acMJacNPH9XZY2d�XjTSK�fcaZFIU6Ð ]%^ K!M�T ^ K*N[\�XZfcK�R¬acb©i¤aZT ^ �
XZMJH�� XjFSK_d!ac\,\¶EGT¢XjTSNPO6K�\�acMJacN[HJR�lnXZMJH�T ^ K�FSK�R�T.acb=T ^ KÑR`TIFIEJd!TSEGFSK$NPR¬NPMJHJEJd�K�H iCU XºR`TIFSNPd!T¬\�XjÄ
acb=\�acMJacN[HJR%bÒFSac\#� TSa$�ÝfcNPO6K�M�i±U�T ^ K_RIN[MJfcYPK_K�YPK�\,K�M6T¬acb�����.	� ����0�Ð



��� *��
·Z¦ . µ ��� � 5 ·c¦ � * � � � � 5�� � � · � * � * , � * � ¯ 5o� µ
µ � ·-� ��� 5 ¯
	 5 µ���� ï

"à\,aZFSK�N[M6TSK!FSK!R`TSN[MJfÏKQÎ9XZ\�Ä9YPK�N[RºfcNPO6K�M i±U Y[KQTITSN[MJf�� � �>UÆì�� q � � ��N[M T ^ K�K�ÎGÄJFSK�R`RIN[acM
� %).��7�! #"#"#"K 
�d%V�
�v0¬XZMJH?lhN[b©MJaZT�FSK�Ø¼EJN²FSK�H TSa�i¤K$K�\�ÄJTuU6l9RIKQTITSN[MJf�T ^ N[R � è�\,aZFIÄ ^ NPRI\ R�ÄnXZd�K$K�Ø±E9XZY
TSaA�+%����*lGÇ ^ KQFSK��ÜN[R�T ^ K�K�Ø¼EJN²OZXZYPK�MJd�K�FSK�Y[XjTSN[acM�acMF� %*fcNPO6K!M�iCU�FSK�Ø±EJNPFSNPMJf ,�� ,�G£N[b2XZMJH�acMJYPU
N[b¡l|bÃaZF�XZY[Y­K�YPK�\,K�M6TSRX[ÑXZMJH/UÏacb���l ,#.�[�0
	 ,#. Ue0�� , G .�[T0�	 , G . Ue0�Ð ]�^ K�MÆX�\ºEJY²TSN[bÃEJMJdQTSaZF*TSa
X�R`UG\,\�K!TIFSNPd$\,acMJacN[H9XZY=deXjTSK�fcaZFIU \�XjÚ6K�R�T ^ K¶N[\�XZfcK*acb�� XZf6XZNPMÏX�d�ac\,\¶EGT¢XjTSN²O6K$\,acMJacNPH?l¤T ^ K
N[\,XZfcK�acb �ÜN[R�MJa�ÇêXºMJacMJd!ac\,\¶EGT¢XjTSNPO6K�\,acMJacN[H?lJXZMJH�T ^ K�\�XjÄ�N[MJHJEJd�K�H�i±U�T ^ K�RINPMJfcY[K�K�YPK�\,K�M6T
acb©� ��.	�m����0�N[R%d�K�M6TIF¢XZY'N[M�T ^ K_aZiCOGNPacEJR�RIK!MJRIKZÐ
gnaZF¶X�T ^ NPFIH K�Î9XZ\�Ä9YPKZl©Y[KQT � i£K�XZMÊaZÄ¤K!F¢XZH?Ð ]�^ K�MÊÇ�K�deXZM YPK!Tº�h%e.��7�! #"#"#"* 
�d%��
��0 � �j%

Ç ^ K�MJK!O6K!F_NPT�NPR�MJaZTÑFIK�Ø¼EJN²FSK�H�TSa�i¤K¶K�\�ÄJTVU6Ð ]%^ K!M�T ^ K¶NP\�XZfcK�R�acb�i¤aZT ^ � XZMJH ��XjFSK �_è�FSN[MJfcR!l
XZMJHÙT ^ K!FSK�NPR�XÌ\�XjÄÙacb �Ñè�FSNPMJfcR,fcNPO6K!MÆi±UÆT ^ K N[HJK�M6TSN²TuU K�Y[K!\,K�M6T�acb �^� � � �1.	�m����0*Ç ^ N[d ^
HJK!TSKQFS\,N[MJK!R%T ^ K_K�M6TSNPFSK�XZY[fcK!iJFSX�R`TIFIEJd!TSEGFSKZÐ
ÛÊK.HJK!RId!FSN²i¤K�bÃEGFIT ^ KQF%OjXjFSN[XZMCTSR�acb?\,a¼HJEJYPK.XZMJH�XZY[fcK!iJFSX$R`TIFSEJd!TIEGFSK�R�XZMJH,T ^ K�N²F%XjÄJÄ9Y[NPdeXjTSN[acMJR|TSa

Ä¤KQFS\¶EGT¢XjTSNPO6K�deXjTIK�fcaZFSN[K!R�N[M <¼K�d!TSNPacM äGÐ


 0����'7 B ÀA4!¿?ÂÃÁ£@¼¿?7��©;=<�� ;=>���7n<?5�ÀA¿C@G¿?Â��27���@G¿?7��©;2<?ÂÃ7��

âuMÏT ^ NPR_RIK!d!TSN[acMÌÇ­K�HJK�RIdQFSNPi£K�T ^ K�\¶EJY²TSN[deXjTIK�fcaZFIU�acb�Ä£K!FS\¶EGT¢XjTSN²O6Kºd�XjTSK�fcaZFSNPK�R�Ð�ÛÊKºi¤K�fcNPMÏiCU
FSK�d�XZY[Y[NPMJf�T ^ KÑHJK!É9MJN²TSN[acM acb2Ä¤K!FS\¶EGT¢XjTINPO6K�deXjTSK�fcaZF`U6Ð

��A����	��
��HC
� 6�G�FbGt" �#A�DRE�� 
6��
�����Ah����
1A1��CbD6�ÊN[R%X*deXjTSK�fcaZF`U
��Ç�N²T ^ XºbÃEJMJd!TIaZF �*ì�� @
�9$��©l
XZM�aZi�(�K�dQT�o . � iv.��w0�lhXZMJH�X�M9XjTSEGFSXZY'NPRIac\,aZFIÄ ^ NPRI\���ì$� � & �� & � ��RIXjTSN[RIbÒU¼N[MJfJì

.�ã�0 .���� &y0 � ? �`� � .�& � ?~0�.�R�TIFSN[dQT.XZRIR`a¼d�N[XjTSNPO¼NPTVUr0Ql
.�m 0h� � o �`� �Óo � �'.�R�TIFSN[dQT¬EJMJN²TY0Ql
.3> 0 ]�^ K�bÃacYPY[a�Ç�NPMJfºT ^ FIK�K�HJN[XZfZF¢XZ\,R�\¶EJR`T�d!ac\,\¶EGTSKZì

� � o  � t //

t
""EE

EE
EE

EE
o � �

t
||yyy

yy
yy

y

�
 

� � & t
//� t

 ##HH
HH

HH
HH

H
� � &

& � �
 

� t
 

;;vvvvvvvvv

� � & � ?  //

� �
 &&NNNNNNNNNNN

? � � � &

� � ? � &�"  
���

88ppppppppppp

"ÝÄ£K!FS\¶EGT¢XjTSN²O6K�deXjTSK�fcaZFIU�NPR ��E/�)� �©N[b=N²TSR%EJMJHJK!FSYPU¼N[MJf,d�XjTSK�fcaZFIU�N[R%RI\�XZYPY�Ð

"�M6U�R`U¼\,\,K!T`FSN[d
\,acMJacNPH9XZYCd�XjTSK�fcaZFIUÑN[R2M9XjTSEGF¢XZYPYPU_K�Ø¼EJN²OZXZYPK�MCT2TSa�X¬Ä£K!FS\¶EGT¢XjTSN²O6K(d�XjTSK�fcaZFIUÑi±U�X
Ç�K�YPY²è�ÚGMJa�Ç�M¶T ^ K�aZFSK!\ acbnâuR`i£K�Y[Y?Ô�åjÖ�Ð2ÛÊK%XZY[RIa ^ XeO6K�T ^ K�bÃacY[Y[a�Ç¬N[MJf�KQÎ9XZ\�Ä9Y[K�R�acb9RI\�XZYPY±Ä£K!FS\¶EGT¢XjTSN²O6K
deXjTSK!fcaZFSN[K�R%bÒFSac\àç�è�T ^ K�aZFIU6Ð



î�� � ® � ® 5�� . 5 * � µ�� , � * � . ® � ® .�� * � 5����

��
 �bE��w��A���Gt!'K!T �Ëi¤K�X$FSN[MJfºXZMJH�Y[K!T¬ëz! �Ëi¤K.T ^ KÑd�XjTSK�fcaZFIU�Ç ^ acRIK�aZi�(�K�d!TIR¬XjFIK�T ^ K�R`T¢XZMJH9XjFSH
bÒFSK�K�\,a±HJEJY[K�R�� ; XZMJH Ç ^ acRIK�\,aZFIÄ ^ N[R`\,R�XjFSK�T ^ K .¥Y[K�bÒTY0���è�\,a¼HJEJYPK�N[RIac\,aZF`Ä ^ N[RI\,R!Ð ��NPFSK!d!T
RIEJ\à\�XjÚ6K�R�ë�! � NPMCTSa,X�RI\�XZYPY¤Ä¤K!FI\ºEGTSXjTSNPO6K�deXjTSK!fcaZFIU6lGÇ ^ acR`K�ç�è�T ^ K�aZF`U�NPR%T ^ K &`bÒFSK�K_\,a¼HJEJYPKy*
XZY[fcKQiJF¢XZN[d¬ç�è�T ^ K�aZFIU�acb �*Ð���aZFSK.fcK�MJK!FSXZY[YPU6l6YPK!T­D|F�� i¤K¬T ^ K.bÃacY[YPa�Ç¬N[MJf_deXjTSK�fcaZF`U6Ð�"�M,aZi�(�K�d!T�NPR­X
ÄnXZNPFj.�� ;  C[�02Ç ^ K!FSK [Iì�� ; $ � ; N[R
XZMºN[HJK!\�Ä¤aZTSK!MCT
YPK�bÒT ��è¡\,a±HJEJY[K�K�MJHJac\,aZF`Ä ^ N[RI\ ÐB"Í\,XjÄ�bÒFIac\
.	���7 C[�0�TSak.	� ;  EU�0­N[R%X�YPK�bÒT ��è¡\,a±HJEJY[K�N[RIac\�aZFIÄ ^ N[RI\ bÒFIac\ âu\ .�[�0�TSa¶â�\ . U�0QÐ�"�f6XZN[M?lJHJNPFIK�d!T¬RIEJ\
.�acb�\,a±HJEJY[K�R*XZMJH N[HJK!\�Ä¤aZTSK!MCTSR�0�\�XjÚ6K�R$D|F�� X�RI\�XZY[Y
Ä¤KQFS\¶EGT¢XjTSNPO6K�deXjTSK�fcaZFIU6Ð ]�^ K�ç�è�T ^ K�aZF`U
acb
D(F�� NPR.T ^ K¶XZY[fcK!iJFSXZN[d*ç�è�T ^ K�aZF`U�acb�T ^ K$FSN[MJf��*Ð ]�^ K¶bÃEJMJd!TSaZF�ë�! � $ D(F � T ^ XjT�RIK�MJHJR � ;
TSak.	� ;  SNPHr0�NPMJHJEJd�K�R�Xº\�XjÄ�acM�ç�è�T ^ K�aZFIU�T ^ XjT%N[R¬XZM�NPRIac\,aZFIÄ ^ NPRI\ acM ^ ac\�aZTSaZÄ±U�fZFIacEGÄ9R¬NPM XZY[Y
HJK�fZFSK!K�R.KQÎGd�K!ÄJTv.¥Ä¤acRIR`NPi9YPU)0�HJK!fZFSK�K�$!K!FSaJÐ

]�^ K bÃacY[YPa�Ç¬N[MJfÌHJKQÉ9MJNPTSNPacMÙHJK�RId!FSN²i¤K�R,T ^ K�\¶EJYPTSNPdeXjTSK�fcaZF`U Ç­K R`TSEJHGU Ç ^ acRIK�aZi)(�K!d!TSR�XjFSK�T ^ K
RI\�XZYPY¤Ä¤K!FI\ºEGTSXjTSNPO6K�deXjTSK!fcaZFSN[K�R!Ð

��A����	��
��HC
� 6�G�
�G\!'K!T �*�# #"#"#"* ��J%�XZMJH��ài¤KºRI\�XZYPY2Ä£K!FS\¶EGT¢XjTSN²O6K*deXjTSK�fcaZFSNPK�R�Ð�ÛÌKºHJKQÉ9MJK�deXjTSK�è
fcaZFSNPK�R%&f%).��K�# #"#"#"* ��J%e��� 0|T ^ XjT�ÄJFSa�OGNPHJK�T ^ K�deXjTSK�fcaZFSNPK�R�acb � è�\,aZFIÄ ^ NPRI\,R�bÃaZF%T ^ K�\ºEJY²TSN[d�XjTSK�fcaZFIU
& acb2Ä¤KQFS\¶EGT¢XjTSNPO6K�deXjTIK�fcaZFSN[K!R�Ð ]�^ K�aZi�(�K�dQTSR�acb=&f%r.��K�# #"#"#"K ��J%e��� 0­d�acMJRINPR`T.acb2bÃEJMJd!TSaZFSR

K ì��*� @HG#G#G�@ ��%3$ �

Ç ^ N[d ^ Ç�K�T ^ N[MGÚ acb�XZR � è¡YPN[MJKeXjF�\�XjÄ9R�l(RSXjTSNPRIbÒUGNPMJf K .�?��! #"#"#"* $?D% 0 � o�NPb.XZM6U acb¬T ^ Km? �ÑXjFSK oGl
TSacfcK!T ^ K!F¬Ç¬NPT ^ M9XjTSEGF¢XZY?TIFSXZMJRIbÃaZFS\�XjTSNPacMJR�lGÇ ^ N[d ^ Ç�KÑT ^ N[MGÚ�acb©XZR¬HJN[R`T`FSNPi9EGTSN²OGN²TuU�\,XjÄ9R�l

� �`ì K .�?��! #"#"#"K $? �u #"#"#"* $?D%�0 � K .�?=�T #"#"#"K $? G�  #"#"#"* $?T%R0 $ K .�?��! #"#"#"* $? ��� ? G�  #"#"#"K $?T%�0
bÃaZF_ãfWb[ W � Ð|ÛÊK_d�acM6O6K�MCTIN[acM9XZY[Y²U�RIEGÄJÄJFSK�RIR¬T ^ K_OjXjFSNÒXji9YPK�R�T ^ XjT�HJa�MJaZT�d ^ XZMJfcKZl9Ç%FSNPTSNPMJf

� �`ì K .�? ��0 � K .�? G� 0#$ K .�? � � ? G� 0D"
ÛÊK¶FSK�Ø±EJNPFSK � � � N[H�N[b�K!NPT ^ K!Ff? ��aZFf? G� N[R_oGlAaZF�NPb�XZM6U�acb(T ^ KºaZT ^ K!Ff? q æ�R_XjFSK�oGÐ ]%^ K!RIK�M9XjTSEGFSXZYTIF¢XZMJR`bÃaZFS\�XjTSNPacMJR¬XjFIK�RIEGi�(�K�d!T¬TSa�T ^ K�d�ac\,\¶EGT¢XjTINPOGN²TVU�acb=T ^ K_bÃacYPY[a�Ç�NPMJf�HJNÒXZfZFSXZ\,R�ì

K .�? �30 � K .�? G� 0
 �t

��

���
// K .�? � � ? G� 0

	 2  3� t
��K .�? G� 0 � K .�? �30

��� // K .�? G� � ? �T0D 
K .�? �T0 � K .�? G� 0 � K .�? G G� 0

��� �w�
��

� � ���
// K .�? �T0 � K .�? G� � ? G G� 0

�
�

��K .�? � � ? G� 0 � K .�? G G� 0
��� // K .�? � � ? G� � ? G G� 0> 



��� *��
·Z¦ . µ ��� � 5 ·c¦ � * � � � � 5�� � � · � * � * , � * � ¯ 5o� µ
µ � ·-� ��� 5 ¯
	 5 µ���� î�î

XZMJH bÃaZF-[��� U9l

K .�? � � ? G�  $? q 0 � K .�? � � ? G�  $? Gq 0
���

��?
??

??
??

??
??

??
??

??
??

K .�? �u $? q 0 � K .�? G�  $? q 0 � K .�? �N $? Gq 0 � K .�? G�  $? Gq 0
��� � ��� 44iiiiiiiiiiiiiiii

� �
 
�w� � t

��

K .�? � � ? G�  $? q � ? Gq 0D"
K .�? �u $? q 0 � K .�? �4 $? Gq 0 � K .�? G�  $? q 0 � K .�? G�  $? Gq 0

��� � ���
**UUUUUUUUUUUUUUUU

K .�? �N $? q � ? Gq 0 � K .�? G�  $? q � ? Gq 0
���

??�������������������

]�^ N[R©d�ac\�Ä9Y[K!TSK!R=T ^ K­HJK!É9MJN²TSN[acM¶acbGT ^ K�aZi)(�K!d!TSR�acb9&f%r. �*�! #"#"#"K ���%e��� 0�Ð ] a.R�Ä¤K�d�NPbÒU*NPTIR=\,aZFIÄ ^ NPRI\,R�l
fcNPO6K!M�TVÇ�a�aZi�(�K�d!TSR K XZMJH��£lAX�\,aZF`Ä ^ N[RI\��2ì K $ ��NPR_X�M9XjTSEGF¢XZY©T`F¢XZMJRIbÃaZFS\�XjTIN[acM�d�ac\,\¶EGTSNPMJf
Ç¬NPT ^ XZY[Y¤T ^ K � �`æ�R�l9N[M�T ^ K�RIK�MJR`K�T ^ XjT�XZY[Y¤T ^ K_HJNÒXZfZF¢XZ\,R

K .�? �30 � K .�? G� 0
� � �

��

�
	�
// K .�? � � ? G� 0

�

����.�? �30 ��� .�? G� 0
�
�� // � .�? � � ? G� 0

d�ac\,\¶EGTSKjÐ
âuM�aZFSHJKQF�TSa,\,XjÚ6K�T ^ K$&f%�.��*�# #"#"#"K ���%e��� 0�æ�R�T ^ K � è�\,aZFIÄ ^ NPRI\,R�acb�X�\¶EJY²TSN[deXjTIK�fcaZFIU6l¼Ç�K_\¶EJR`T

R`Ä£K�d�N[bÒU�X=�+%ºXZd!TSN[acM�XZMJH�X�\¶EJY²TSNPÄJFSa±HJEJd!TeÐ ]�^ KM�+%�XZd!TIN[acM

, � K ì�� 0�2 �43 @ G#G#G�@ � 0�2 %#3 $ �

N[R%R`Ä£K�d�NPÉ9K!H i±U
, � K .�?T0�2 �43  #"#"#"* $?D0�2 %#3 0 � K .�?=�! #"#"#"
 $?T% 0> 

Ç¬NPT ^ T ^ K�R�TIFSEJd!TSEGFIK�\�XjÄ9R � �_N[M ^ K!FSN²TSK�H bÒFSac\ K . Ç�N²T ^ T ^ K�XjÄJÄJFSaZÄJFINÒXjTSK Ä£K!FS\¶EGT¢XjTSNPacMÆacb�T ^ K
N[MJHJNPd�K�Rh0�Ð ÛÊK�HJKQÉ9MJK�T ^ K�\¶EJYPTSN²ÄJFSa¼HJEJd!T�XZR�bÃacY[YPa�Ç¬R�ì ë�NPO6K�M K q ì�� q �X@ G#G#G	@ � q % � $ � q bÃaZFãjW U W��ÌXZMJH��£ì��v�+@/G#G#G�@ �f;A$���lGÇ�K_HJK!É9MJK

:�.���� K �D #"#"#"K K ;r0­ì ������. K � @/G#G#GJ@ K ;)0D"



î�	 � ® � ® 5�� . 5 * � µ�� , � * � . ® � ® .�� * � 5����

] a R`Ä£K�d�N[bÒU T ^ K�R`T`FSEJd!TSEGFSK�\�XjÄ9R�l¬RIEGÄJÄ¤acR`K � ��� G#G#G�� � q�� � 	 YnW � ��� G#G#G�� � q l�XZMJH YPK!T[ � Y L . � ��� G#G#G�� � q�� �Y0QÐ ]%^ K�M � V.N[R�fcN²O6K�M�iCU�T ^ K�d!ac\�Ä¤acRIN²TSK

� . K q .�? q �T0+0�����. K q .�? Gq � 0+0 � ��
// ��. K q .�? q �T0 � K q .�? Gq � 0+0�� 2 � 	 �� 3 // ��. K q .�? q � � ? Gq � 0 0D"

]�^ KÊXZEGT ^ aZFSR ^ X�O6KÌd ^ K�dSÚ6K�HêT ^ XjT�T ^ K�RIKÊHJKQÉ9MJNPTSNPacMJR RSXjTSNPRIbÒU T ^ K�FSK�Ø±EJNPFSK!HÓÄJFSaZÄ¤K!F`TSN[K�R�acb$T ^ K
R`TIFIEJd!TSEGFSK¶\�XjÄ9R � V�lAXZMJH�T ^ K¶HJN[Y[NPfcK�M6T�FSKeXZHJK!F�Ç¬N[Y[Y2HJa�R`a�XZR�Ç�K!Y[Y3�¤T ^ K¶Ä£K�M6T¢XZfcacM9XZY©HJNÒXZfZFSXZ\ bÃaZF
T ^ K¶YÒXZR�T�R`TIFSEJd!TIEGFSK�\,XjÄ ^ XZR�TVÇ�a�deXZRIK!R�Ð ]�^ K�RIKºHJK!É9MJNPTSNPacMJR�KQÎGTSK!MJH�KeXZR`N[YPU�TSa�\,aZFIÄ ^ N[R`\,R�l?XZMJH
Ç�K,YPKeXeO6K�TSa�T ^ K�FSKeXZHJK!F$T ^ K,R`TIF¢XZNPf ^ TIbÃaZFIÇ�XjFSHÌT¢XZR�ÚÏacb­d ^ K�dSÚ¼N[MJf�T ^ XjT�T ^ K,MJK�d�K�R`RSXjFIUÊNPHJK�MCTINPTSNPK�R
bÃaZF�X�\¶EJYPTSNPdeXjTSK�fcaZFIU�XjFSK_RIXjTSN[R`É9K!H?Ð
�\A�E/�rD���G ]%^ K�\,aZFIÄ ^ N[R`\,R2acb±T ^ K­deXjTSK!fcaZFIUÑacb¼Ä¤K!FI\ºEGTSXjTSNPO6K(deXjTSK�fcaZFSNPK�R2T ^ XjT2Ç�K�fcK!T=iCU_FIK�\,K�\�è
i¤KQFSN[MJf�acMJYPU�T ^ K�ã!è¡\�aZFIÄ ^ N[RI\�R$XjFSK�deXZYPY[K�H�� ��
 \�XjÄ9R�Ð ] a�HJK!RId!FSN²i¤K�T ^ K�\ K�ÎGÄ9Y[NPd�NPTIYPU6l=R`EGÄJÄ¤acRIK
�ÜXZMJH � XjFSK Ä¤KQFS\¶EGT¢XjTSNPO6K�deXjTSK�fcaZFSNPK�R�Ð ]�^ K�M XÊYÒXyÎ \�XjÄ K ì�� $ � d�acMJRINPR`TSR�acbÑXÊbÃEJMJd!TSaZF
acM�T ^ K�EJMJHJK!FIYPUGNPMJf deXjTSK!fcaZFSN[K�RÑbÃaZFÑÇ ^ NPd ^ K .�o 0���oGlATIacfcK!T ^ K!FÑÇ�N²T ^ X�M9XjTSEGF¢XZY�TIFSXZMJRIbÃaZFS\�XjTSNPacM
� ì K .�?y0 � K .�? G 0)$ K .�? � ? G 0QÐ
ÛÊK�FSK�Ø¼EJN²FSK � � N[H�NPb2K!NPT ^ K!Fp?�aZF-? G N[R%oGlGTSacfcK!T ^ K!F¬Ç¬NPT ^ T ^ KÑd�ac\�è
\¶EGT¢XjTSN²OGNPTVUºacb?T ^ K�ÉJFSR`T�TVÇ�a¶HJNÒXZfZFSXZ\,R­N[M���K!É9MJN²TSN[acM2>GÐôme�CT ^ K�T ^ NPFIH�HJN[XZfZF¢XZ\éHJa±K�R�MJaZT�XjÄJÄ9YPU,N[M
T ^ NPR¬RIN²TSE9XjTSNPacM?Ð ]�^ KÑFIKeXZHJK!F.d�XZM MJa�ÇÜRIEGÄJÄ9Y²U�T ^ K�HJK!É9MJN²TSN[acM�acb=d�ac\�Ä£acRINPTIN[acM�acb©YÒXyÎ�\�XjÄ9R!Ð
	j�bD=� �
�*
 G " �T
1D�CK� � \�XjÄ acb�Ä£K!FS\¶EGT¢XjTSN²O6K�deXjTIK�fcaZFSN[K!R�N[R�XÏY[XyÎ \�XjÄÆbÃaZF�Ç ^ NPd ^ T ^ K�M9XjTSEGFSXZY
TIF¢XZMJR`bÃaZFS\�XjTSNPacM � acb�T ^ K*ÄJFSK!OGNPacEJR.FSK�\�XjF`Ú N[R�X�M9XjTSEGFSXZY©N[RIac\�aZFIÄ ^ N[RI\�Ð¬Û ^ K�M�Ç�K$FIK�Ø¼EJN²FSK*T ^ K
HJN[R�TIFSNPi9EGTINPOGN²TVU$TIF¢XZMJRIbÃaZFI\�XjTSN[acMJR � �?acbnT ^ K�ÄJFSK!O¼N[acEJR
HJK!É9MJN²TSN[acMºTSa�i¤K%N[RIac\,aZF`Ä ^ N[RI\,R!ljÇ�K�aZiJT¢XZN[M�X
\¶EJYPTSNPdeXjTSK�fcaZF`U�R�TIFSEJd!TSEGFIK�Ç ^ acR`K�EJMJHJK!FSYPU¼N[MJf*deXjTIK�fcaZFIU�N[R(T ^ K.deXjTSK�fcaZF`U�acb?R`T`FSacMJf*\�XjÄ9R�acb?R`\�XZY[Y
Ä¤KQFS\¶EGT¢XjTSNPO6K�deXjTIK�fcaZFSN[K!R�Ð
âuMÊT ^ K,FSK�R`T¶acb­T ^ N[R*RIK�dQTSN[acM?l�Ç�K�HJK�R`d!FSNPi£K�T ^ K�XZM9XZY[acfcEJK�R*acb­FIN[MJfcR¶XZMJH d�ac\,\¶EGT¢XjTSN²O6K�FSNPMJfcR

T ^ XjT�XjÄJÄ¤KeXjF�TSaÏi£K�\,acR`TºEJRIK!bÃEJY.N[M T ^ K�d�acM6TSKQÎ¼T,acb�Ä£K!FS\¶EGT¢XjTSN²O6K�d�XjTSK�fcaZFSNPK�R�l�XZMJHÆfcN²O6K�RIac\�K
KQÎJXZ\�Ä9Y[K�R!Ð�ÛÌK�i¤K�fcNPMÌÇ�N²T ^ T ^ K�HJKQÉ9MJNPTSNPacMÊacb�XZRIRIa¼d!NÒXjTSN²O6K�deXjTSK!fcaZFIU6Ð ]%^ NPR$N[R_T ^ K�XZM9XZY[acfcEJK�N[M
Ä¤KQFS\¶EGT¢XjTSNPO6K�deXjTIK�fcaZFSN[K!R�acb©XZM�XZRIRIa±d�NÒXjTSN²O6KÑFIN[MJf�Ç¬NPT ^ EJMJNPT�Ð
��A����	��
��HC
� 6�G76 Gt"�Ml��� �yC � � ��
����bA�deXjTIK�fcaZFIU�N[R*X�Ä£K!FS\¶EGT¢XjTSN²O6K�deXjTIK�fcaZFIUS TSacfcK!T ^ K!F�Ç�N²T ^ X
bÃEJMJd!TSaZF�
*ì/ @� $  éT ^ XjT�NPR�R`TIFIN[d!TSY²U XZR`RIa¼d�N[XjTSNPO6KÑÇ�N²T ^ X�R`T`FSN[d!T.EJMJNPT.aZi�(�K�dQT*ãcl¤XZMJH�M9XjTSEGFSXZY
�	���T
1D �
�w� 
���� ��
D��\�XjÄ9R

c��¡ì�.���
 &y0 � .�� G 
 &y0#$ .�� � � G 0�
 &
XZMJH

c��Zì�.���
 &~0 ��.���
 & G 0)$ ��
 .�& � & G 0> 
RIEGi�(�K�d!T¬TSa�T ^ K�bÃacY[YPa�Ç¬N[MJf¶FSK�Ø±EJNPFSK!\,K�M6TSR�ì

.�X 0h��
 o �Óo�
 � �ÓoºbÃaZF.XZYPY �hÐ
.¥i�0 ]�^ K�bÃacYPY[a�Ç�NPMJf�HJN[XZfZF¢XZ\ d�ac\,\¶EGTSK�R�l9XZR%HJa¼K!R.XZM XZM9XZYPacfcacEJR¬acMJK_bÃaZF9c��Zì

.���
 &y0�� .�� G 
 &~0 ��.�� G G 
 &y0����
���

//

� �
� �

��

.+.�� � � G 0�
 &y0�� .�� G G 
 &y0

� �
��.���
 &y0�� .+.�� G � � G G 0�
 &~0

� �
// .�� � � G � � G G 0�
 &="



��� *��
·Z¦ . µ ��� � 5 ·c¦ � * � � � � 5�� � � · � * � * , � * � ¯ 5o� µ
µ � ·-� ��� 5 ¯
	 5 µ���� î��

.�d10 ]�^ K�bÃacYPY[a�Ç�NPMJf�HJN[XZfZF¢XZ\ d�ac\,\¶EGTSK�R�l9XZR%HJa¼K!R.XZM XZM9XZYPacfcacEJR¬acMJK_bÃaZF9c��Zì

.���
 &y0�� .�� G 
 &y0 ��� //

 ��
��

.�� � � G 0�
 &

 ����
�

��.�� G 
 &y0�� .���
 &y0
� �

// .�� G � �e0�
 &="

.�Hb0 ]�^ K�bÃacYPY[a�Ç�NPMJf�HJN[XZfZF¢XZ\ d�ac\,\¶EGTSK�R�l9XZR%HJa¼K!R.XZM XZM9XZYPacfcacEJR¬acMJK_bÃaZF9c��Zì

.���
 & 
 ?~0 � .�� G 
 & 
 ?y0
���

**TTTTTTTTTTTTTTT

���
��.+.���
 &y0�� .�� G 
 &y0 0�
 ?

� � �
� // .�� � � G 0�
 & 
 ?

.�K10 ]�^ K�bÃacYPY[a�Ç�NPMJf�HJN[XZfZF¢XZ\ d�ac\,\¶EGTSK�R�ì

.���
 & 
 ?~0 � .���
 & G 
 ?y0 � � //

���
��

. .���
 &y0 � .���
 & G 0+0�
 ?

��� �
�

����
 . .�& 
 ?y0 � .�& G 
 ?y0 0 �
� � �

// ��
 .�& � & G 0�
 ?�"

.¥b�0 ]�^ K�bÃacYPY[a�Ç�NPMJf�HJN[XZfZF¢XZ\ d�ac\,\¶EGTSK�R�ì

.���
 .�& � & G 0 0 ��.�� G 
 .�&
� & G 0 0

� �

��@
@@

@@
@@

@@
@@

@@
@@

.���
 &y0 � .���
 & G 0 � .�� G 
 &y0 � .�� G 
 & G 0
���
�
��� 44iiiiiiiiiiiii

� �
 
�w�

��

.�� � � G%0�
 .�& � & G`0D"

.���
 &y0 � .�� G 
 &y0�� .���
 & G 0 � .�� G 
 & G 0

� �
�
� � **UUUUUUUUUUUUU

.+.�� � � G 0�
 &~0 ��.+.�� � � G 0�
 & G 0
���

??~~~~~~~~~~~~~~~



î � � ® � ® 5�� . 5 * � µ�� , � * � . ® � ® .�� * � 5����

��
 �bE��w��A�G ]�^ KÏÄJFSNP\�XjFIU KQÎJXZ\�Ä9Y[K�R�acb¶XZRIRIa±d�NÒXjTINPO6K�deXjTSK�fcaZFSNPK�R XjFIKÏdeXjTSK!fcaZFSN[K�R�acb$K�MJHJac\,aZF�è
Ä ^ N[R`\,R�acb.R`\�XZY[Y­Ä£K!FS\¶EGT¢XjTSN²O6K�d�XjTSK�fcaZFSNPK�R�Ð !'K!T��Íi£K XÏRI\,XZY[Y­Ä¤KQFS\¶EGT¢XjTSNPO6K�deXjTSK!fcaZFIU6Ð ]�^ K�M
Ç�K$d�XZM�fcNPO6K�T ^ K�deXjTSK�fcaZFIU�acb�YÒXyÎ�\�XjÄ9R�& ��.������w0�T ^ K$R`TIFSEJdQTSEGFSK*acb
XZM�XZRIRIa±d�NÒXjTINPO6K�d�XjTSK�fcaZFIU�XZR
bÃacY[YPa�Ç¬R�Ð�<¼EGÄJÄ¤acRIK¶Ç�K ^ XeO6K¶TVÇ�a�aZi�(�K�d!TSR K XZMJH��¤l¤N�Ð�KZÐPl?YÒXyÎ \�XjÄ9R�bÒFSac\ � TSa�NPTIRIK�Y[b¡Ð�ÛÊK¶HJK!É9MJK
K � ��XZR�T ^ KÑYÒXyÎ�\�XjÄ�bÃaZF%Ç ^ NPd ^ . K � �)0y.�?y0­ì � K ?
� ��?�lGÇ�N²T ^ YÒXyÎ�R`T`FSEJd!TSEGFSKÑ\�XjÄ�fcNPO6K!M�iCU�T ^ K
d�ac\�Ä£acRINPTIK

. K � �)0y.�?y0�� . K ���)0y.�? G 0 t
// K ? ���J? � K ? G � �J? G  � t // K ? � K ? G ����? � ��? G

� 	
� � �

// K .�? � ? G 0���� .�? � ? G 0 � . K � �)0y.�?
� ? G 0>"

. 	�aZTSNPd�K�T ^ XjT­K!O6K!M�N[b£i£aZT ^ YÒXyÎ�R`TIFIEJd!TSEGFSK.\,XjÄ9R � 	 XZMJH � �
Ç�K!FSK�T ^ K�N[HJK!MCTSN²TVU6lCT ^ K�YÒXyÎ�R`TIFSEJdQTSEGFSK

\�XjÄ¶bÃaZF K � �ÑÇ�acEJYPHºR�TSN[YPY¼N[M6O6acYPO6K(T ^ K­TIF¢XZMJR`Ä£acRINPTIN[acM*N[R`ac\,aZFIÄ ^ N[R`\ Ðn0 ]�^ N[R=fcNPO6K�R�EJR©Ä£K!FS\¶EGT¢XjTSN²O6K
R`TIFIEJd!TSEGFSK¶acM�& ��.������w0QÐ ]%^ KºXZRIR`a¼d�N[XjTSNPO6K$R�TIFSEJd!TSEGFIK*N[R�fcNPO6K!M�iCU d!ac\�Ä¤acRIN²TSN[acM�acb
Y[XyÎ \�XjÄ9R~�¤Ç�K
Y[K�X�O6K�T ^ K�MJK!d�K�RIRSXjF`U�O6K!FINPÉ9deXjTSNPacMJR¬TSa¶T ^ KÑFSKeXZHJK!FeÐ

��
 �bE��w��A�G�âub �,N[R©X%RI\�XZYPYC\�acMJacN[H9XZYcdeXjTSK!fcaZFIU_Ç¬NPT ^ X�R`T`FSN[d!TIYPU_XZRIRIa±d�NÒXjTSN²O6K�XZMJH*EJMJN²T¢XZY6\,acMJacN[H9XZY
ÄJFSa±HJEJd!Tel¼T ^ K!M�T ^ K2&`bÒFSK�K.Ä¤KQFS\¶EGT¢XjTSNPO6K¬deXjTSK�fcaZF`U�*$acM ��NPR­bÃEJMJd!TSaZFINÒXZY[Y²U�XZM�XZRIR`a¼d�N[XjTSNPO6K¬deXjTSK�fcaZFIU6l
N[M�b XZd!Tel9N[M�EJMJd�acEJMCTSXji9YPU�\�XZMCU�Ç�X�U¼R�Ð�<¼K!K@<¼K�d!TIN[acMÌã�oºbÃaZF�HJK!TSXZN[Y[R!Ð

"�R.bÃEGFIT ^ K!F�\,aZTSN²OZXjTSNPacM�bÃaZF�T ^ K�HJK!É9MJNPTSNPacM�acb©T ^ K*\¶EJYPTSNPdeXjTSK�fcaZFIU�R`T`FSEJd!TSEGFSK¶acM Ä£K!FS\¶EGT¢XjTSN²O6K
deXjTSK!fcaZFSN[K�R!lGÇ�K�aZÅ¤K!F%T ^ K�bÃacY[YPa�Ç¬N[MJf¶T ^ K�aZFSK!\ l¼ÄJFSa�O6K�H�NPM <¼K!d!TSN[acM�åGÐ ]%^ KÑaZÄ¤K!FSXZH9����\,K!MCTSNPacMJK�H
N[M�T ^ K_T ^ K�aZFSK�\àN[R%HJN[RId!EJRIRIK�H�NP\,\,K�HJN[XjTSK�YPU�i¤K�YPa�Ç_Ð

#@?BA�C�D�A�E 6 GDCLG��=p�Pi[h[�U�N�f3PRQ3f�g�Mt[YQ3WYcbN�Q�ceW�M/URp�P'[Y]^PR_`_LabM~WY]dceQTP�Q�f�g M/N�PRQ MTSVUiW�X5 sVM�Q M�WY]dfHp
MY[
PRp�stf`[vsVM�Q M�W�]df�p
M�s "~X2Pt]dce_nQ�f ZYc�p�N�Q�URW��2�%$ & [�M�p�sRfHpeS^Q�K)M�[Yf�p�SR_%MdU&"('1MhN�Q U Z ���tQ�U� kx

��K!FSKjl¼XZR(Xji¤a�O6KZl��2��HJK!MJaZTSK�R�T ^ K¬bÃEJMJH9XZ\,K�M6T¢XZY#&IXZRIRIa±d�NÒXjTSN²O6Ky*�aZÄ£K!F¢XZH�acb¤RIK!TSR|Ç ^ acR`K.XZY[fcKQiJF¢XZR
XjFSK�T ^ K�XZRIRIa±d�NÒXjTSN²O6K�\,acMJacN[HJR!ÐÏgnaZF¶d�acMCO6K!MJN[K�MJd�Kjl�Ç�K�FSK�deXZYPY­T ^ K�HJK!É9MJNPTSNPacM?Ð ]�^ K�d�ac\�Ä¤acMJK�M6T
RIK!TIR�acb�����XjFSK T ^ K�R`U¼\,\,K!T`FSN[d fZFIacEGÄ9RF�+% XZMJHÍT ^ K�\¶EJY²TSNPÄJFSa±HJEJd!T�N[R�HJK!RId!FSN²i¤K�HËXZR�bÃacYPY[a�Ç�R!ì
!'K!T^, . � %¼l � �f. � q � bÃaZF,ã W [ W � Ð ]�^ K�MÊÇ�K�\¶EJR`T ^ XeO6Ka:�. ,;�
� �! #"#"#"K 
�K%�0X. � q l©Ç ^ K!FSKU �bU�� � G#G#G �/U6%¼Ð ]%^ NPR�N[R%R`Ä£K�d�NPÉ9K!H�XZR%T ^ KÑd�ac\�Ä£acRINPTIK

U���� G#G#G�� U6%�� � � � // U���� G#G#G�� U6%
0�� q B !$#$#$#�! q � %

// U 0 � B 2 �43 � G#G#G��`U 0 � B 2 %!3  
Ç ^ K!FSKf, x U��! #"#"#"K EU�% y�Ä£K!FS\¶EGTSK�R%T ^ K_i9YPa¼dSÚGR U��# #"#"#"K EU6%ºXZR¬NPMJHJN[deXjTSK!H?Ð ]�^ K_FSNPf ^ T�XZd!TSNPacM�acb)�+%ºNPR
RINP\�Ä9YPU�FSNPf ^ T¬\¶EJYPTSN²Ä9Y[NPdeXjTSN[acM?Ð

<¼N[MJd!K�T ^ K�XZYPfcK!iJF¢XZR�bÃaZF�T ^ K,aZÄ¤KQF¢XZH �2�ºNPMÊXZM6UÌR`U¼\,\,K!TIFIN[d¶\,acMJacN[H9XZY
deXjTIK�fcaZFIUÏXjFSK�RINP\�Ä9YPU
T ^ K$\�acMJacN[HJR%N[M�T ^ K�EJMJHJK!FSYPU¼N[MJf�\,acMJacNPH9XZY?deXjTSK�fcaZF`U6l ]�^ K�aZFSK�\ ãcÐ[ã_MJa�ÇÝN[\�Ä9YPN[K�R�T ^ K$bÃacYPY[a�Ç�NPMJf
d�aZFSacYPYÒXjFIU6Ð



��� *��
·Z¦ . µ ��� � 5 ·c¦ � * � � � � 5�� � � · � * � * , � * � ¯ 5o� µ
µ � ·-� ��� 5 ¯
	 5 µ���� î �

)@CbD�CK� � �rD6� 6�G��
GFJ Z! |f`[�P�plPi[h[�U1N~f3PRQ3f�g�MvN�PRQ MTSVUiW�X1��Q�K)M�p�çS |f`[�P [YQ3WYf�N�Q#WYf�p�S@[�Xi]d]\M�Q�W�f�N�[�a�MhN�q
Q3WYce]^x

ÛÊKºMJKQÎGT_d�acMJRINPHJK!F$d!ac\,\¶EGT¢XjTSNPO¼NPTVU NPMÏ\¶EJYPTINPÄ9Y[NPdeXjTSNPacM?l¤Ç ^ NPd ^ deXZMJMJaZT�i£K�R�TIFSN[dQT�NPMÏacEGF_d�acM¼è
TSKQÎ¼T��¤Ç�K¶\¶EJR`T�RIK!T`TSY[K*bÃaZFÑÞ�ß�Ð ] a�HJK�R`d!FSNPi£K*T ^ K*FSK�Y[KQOZXZM6TÑÞ�ßáaZÄ¤K!FSXZH?l¤Ç�K¶MJK�K�H�T ^ KºbÃacYPY[a�Ç�NPMJf
d�acMJR`T`FSEJd!TSNPacM?Ð�W�acMJR`N[HJK!F¬T ^ K�bÃaZFSfcKQTSbÃEJY=bÃEJMJd!TIaZF.bÒFSac\àRI\�XZYPY?deXjTSK�fcaZFSNPK�R¬TIa�RIK!TIR¬T ^ XjT�bÃaZFSfcK!TSR%T ^ K
\,aZFIÄ ^ NPRI\,R�XZMJH�FIK�\,K�\*i¤KQFSR­acMJYPU�T ^ K�aZi�(�K�d!TSR!Ð ]�^ N[R­bÃEJMJdQTSaZF ^ XZR�X�FSN[f ^ T�XZHi(�acN[M6T�Þ T ^ XjT­TSXjÚ6K�R
X¶RIK!T�� XZMJH�ÄJFIa¼HJEJd�K�R%T ^ KÑdeXjTSK�fcaZFIU�Þ�� Ç¬NPT ^ � XZR�NPTIR%R`K!T�acb2aZi�(�K�d!TSR�lnXZMJH�Ç�N²T ^ K�Î9XZd!TSY²U�acMJK
\,aZFIÄ ^ NPRI\ i£K!TVÇ�K�K�M�KeXZd ^ ÄnXZNPF
acbnaZi�(�K�d!TSR~�±bÃaZFS\,XZY[YPU6lyT ^ K�\,aZFIÄ ^ N[R`\ RIK!T|N[R�� @�� Ð=ÛÊK�EJRIK%ÞêbÃaZF
T ^ NPR¬d�acMJR�TIFSEJd!TSNPacM�i¤K!deXZEJRIK�NPb=T ^ KÑRIK!T¬N[R¬XZd!TSE9XZYPYPU�X�fZFIacEGÄ���lJT ^ KÑd�YÒXZR`RIN[bÒU¼N[MJf�R�ÄnXZd�K�acb=T ^ K_deXjT�è
K�fcaZFIU,Þ�� N[R­T ^ K�EJRIE9XZY?d!acMJR`TIFSEJd!TIN[acM�acb'T ^ K�EJMJN²O6K!FSRSXZY¤ÄJFSNPMJd�NPÄnXZY���è�i9EJMJHJYPKZÐ <¼NPMJd�KÑÞ N[R%X$FSN[f ^ T
XZHi(�acN[M6TelANPT�ÄJFSK!RIK!FIO6K�R�ÄJFSa±HJEJd!TSR�l2XZMJH�T ^ K!FSK�bÃaZFSK�N[b � N[RÑXZM6U�aZÄ¤K!FSXZH�acb(RIK!TSR�lAÞ � N[RÑXZMÏaZÄ£K!F¢XZH
acb�deXjTSK!fcaZFSN[K�R!Ð ".ÄJÄ9YPUGNPMJf,ÞéTSa�T ^ K�aZÄ£K!F¢XZH<���ÑHJK!É9MJK�R.T ^ K$d�XjTSK�fcaZFSNPdeXZY
	�XjFIFSXjTIT`èT8(d�d�YPK�R�aZÄ£K!F¢XZH
Þ*����Ðz<¼N[MJd�KA���_N[RI��è¡bÒFSK�Kjl?RIa�N[R.Þ*����l?XZMJH�Þ�� N[R�XZY²Ç�X�U¼R.d�acM6TIF¢XZd!TINPi9Y[KjÐ ]%^ K*R`T`FSEJd!TSEGFSK!RÑNPM�&
N[MJHJEJd!K�H�i±U�Þ*�2�.TSEGFSM acEGT¬TSa�i£K�i9NPÄ£K!FS\¶EGT¢XjTSN²O6K_deXjTIK�fcaZFSN[K!R�l£XZR¬HJK!É9MJK�H�i¤K!Y[a�Ç�Ð�ÛÌK�MJaZTSKÑT ^ XjT
acEGF�i9N²Ä¤K!FI\ºEGTSXjTSNPO6K�deXjTSK!fcaZFSN[K�R�XjFSKÑ\,aZFSKÑfcK�MJK!F¢XZY?T ^ XZM ��XeU¤æ�Rv.IÔ¨ãepZÖ�lGÄAÐ'ã�ÕjpV0�i¤aZT ^ NPM�FSK!Ø¼EJNPFIN[MJf
acMJYPU�HJN[R�TIFSNPi9EGTINPOGN²TVU�\,aZFIÄ ^ N[R`\,R%FSXjT ^ K!F.T ^ XZM�N[RIac\,aZF`Ä ^ N[RI\,R!lhXZMJH�N[M HJK�YPK!TSNPMJf,T ^ K_FSK!Ø¼EJNPFIK�\,K�M6T
T ^ XjT%acMJKÑacb2T ^ KÑHJN[R`T`FSNPi9EGTSN²OGN²TuU,\,aZFIÄ ^ N[R`\,R­i¤K�T ^ KÑN[HJK�M6TSNPTVU6Ð;!=XjÄ9Y[X�$eXGæ�R�R`U¼\,\,K!T`FSN[d�i9NP\,acMJacN[H9XZY
deXjTSK!fcaZFSN[K�R�Ô¨ãcã�Ö�XjFSK�\�aZFSK�fcK�MJK!F¢XZY�K!O6K�M T ^ XZM acEGF*i9NPÄ¤KQFS\¶EGT¢XjTSNPO6K�d�XjTSK�fcaZFSNPK�R�l
XZMJH RIN[MJd�K�T ^ KQU
deXZMÏi£K�FSK!d!TSNPÉ9K!HÏTSa�K!Ø¼EJNPOjXZY[K!MCTÑi9NPÄ£K!FS\¶EGT¢XjTSN²O6K�deXjTIK�fcaZFSN[K!R_NPM,��X�U£æ�RÑRIK�MJRIKZl=RIa�deXZMÏacEGFSR�Ð � EGF
KQÎ¼Ä9Y[N[d!NPT%HJK!É9MJNPTIN[acM NPR�XZR¬bÃacY[Y[a�Ç¬R�ì

��A����	��
��HC
�96�G�� G\" �w���#A�DRE�� 
6��
�� �bA'� ��
1A1��CbD���N[R2X%Ä£K!FS\¶EGT¢XjTSN²O6K|d�XjTSK�fcaZFIU .�0� ��^ ¢o 0£TSacfcK!T ^ K!F
Ç¬NPT ^ X�RIK!d�acMJH�Ä£K!FS\¶EGT¢XjTSN²O6KºR�TIFSEJd!TSEGFIK/.�0  
7 eã�0¬Ç¬NPT ^ R`UG\�\,K!TIFIU�N[RIac\�aZFIÄ ^ N[RI\ � � ì*��
 & ��
& 
 �hl9XZMJH�M9XjTSEGF¢XZYAHJN[R`T`FSNPi9EGTSN²OGN²TuU�\,XjÄ9R

c��¡ì�.���
 &y0 � .�� G 
 &y0#$ .�� � � G 0�
 &
XZMJH

c��Zì�.���
 &~0 ��.���
 & G 0)$ ��
 .�& � & G 0>"
]�^ K�RIK¶XjFSK$R`EGi)(�K!d!T�TSa�T ^ K$FIK�Ø¼EJN²FSK�\,K�M6T�T ^ XjT.T ^ K$HJN[XZfZF¢XZ\,R�bÃaZF�XZM�XZRIRIa¼d!NÒXjTSN²O6K�deXjTSK!fcaZFIU�fcN²O6K�M
N[Ml��K!É9MJNPTSNPacM,>GÐ->�d!ac\,\¶EGTSKZlAKQÎJd!K!ÄJT_Ç¬NPT ^ HJN[XZfZF¢XZ\ .�K10.FSK!Ä9Y[XZd�K�H�Ç¬NPT ^ T ^ KºbÃacY[YPa�Ç¬N[MJf�HJNÒXZfZFSXZ\
.�K G 0Qì

.���
 &y0�� .�� G 
 &y0 � � //

 �

�
 �


��

.�� � � G 0�
 &

 �

��.�& 
 ��0�� .�& 
 �@G`0

���
// & 
 .�� � �@G`0D"

��
 �bE��w��A�Gt!'K!T � i£K*X,d�ac\,\¶EGT¢XjTINPO6K�FSN[MJfJÐ ]�^ K*deXjTSK�fcaZFIN[K�R.ë�! � XZMJH�D(F�� HJK�R`d!FSNPi£K�H�Xji¤a�O6K
i¤K!d�ac\,K­i9NPÄ£K!FS\¶EGT¢XjTSN²O6K­deXjTSK!fcaZFSN[K�R�EJR`N[MJf�T ^ K�TSK�MJRIaZF�ÄJFSa±HJEJd!T 
���lZÇ ^ K�M¶Ç�K�N[HJK�M6TSN[bÒU ��� 
�� � ;
Ç¬NPT ^ � � ; EJRINPMJf�Y[K�ÎJN[d!acfZF¢XjÄ ^ N[deXZYAaZFSHJKQF�acM�T ^ K_R`TSXZMJH9XjFSH�inXZRINPR�Ð
ÛÊK�ÄJFSa�O6K_T ^ KÑbÃacY[YPa�Ç¬N[MJfºFSK�RIEJY²T.N[M <¼K�d!TSNPacM�åGÐ



î
� � ® � ® 5�� . 5 * � µ�� , � * � . ® � ® .�� * � 5����

#@?BA�C�D�A�E 6�G���G�� f-abM~WY]dceQTP�Q�f�g M2[YQ3WYcbN�Q�ceW�M Uip P [Y]^P�_`_�abM�W�]dceQTPRQ3f�g�MlN�PRQ MTSVUiW�X-0 sVM�Q M�WY]dfHp
MY[
PRp�stf`[vsVM�Q M�W�]df�p
M�s "~X2Pt]dce_nQ�f ZYc�p�N�Q�URW%Þ*�2�1$ & [1M�p�sRf�p�S^QHKrM�[Yf�peS�_%MdU&"('�MYN�Q U Z�Þ*���^Q UI0 x

)@CbD�CK� � �rD6� 6�G���G ��prXt[�]^PR_`_ "yf-abM�W�]dc�Q�PRQ3f�g�M@N�P�Q�MTS�UiWYXtf`[vP�p Pi[h[�U�N�f3PRQ3f�g�M@N�P�Q�MTS�UiWYX x

� W�U1U Z�x�W�ac\�Ä£acRIK�T ^ K,fcN²O6K�MÊ\¶EJYPTSNPbÃEJMJd!TSaZF*Þ*���A$ & Ç�N²T ^ T ^ K,\,XjÄÊacb�aZÄ¤K!F¢XZHJRM�2��$ Þ*���
T ^ XjT¬N[R�T ^ K�NPMJd�Y[EJR`N[acM�acb=aZi)(�K!d!TSR�Ð

]�^ Kk&`R`\�XZY[Y5* ^ U¼Ä£aZT ^ K�RINPR¬NPR�MJaZT%FIKeXZY[Y²U�MJK�d�K�R`RSXjFIU¤ì#"Ýd!ac\�Ä¤acMJK�M6T%acb'T ^ K�XjFSfcEJ\�K�MCT%bÃaZF ]�^ KQè
aZFSK�\ >GÐ ×ÌN[R�XÊHJNPFSK�dQT�O6K!FINPÉ9deXjTSNPacMÙT ^ XjT�XÊi9N²Ä¤K!FI\ºEGTSXjTSNPO6K�deXjTIK�fcaZFIUÙRSXjTIN[R`É9K�R�HJNÒXZfZFSXZ\ .�K10,acb
��K!É9MJNPTIN[acM/>GÐ->k.�R`K�K�g�NPfcEGFSK�ã_acM�ÄnXZfcK�>ck 0QÐ

<¼N[MJd!K�T ^ K�\�XjÄ Þ*���F$ � acb¬aZÄ¤K!FSXZHJR�N[R�X�Ç�K�XjÚ K!Ø¼EJNPOjXZY[K!MJd�KZl�XZMJH T ^ K�XZY[fcKQiJF¢XZR�bÃaZF�T ^ K
acMJKQè�Ä¤acN[M6TºaZÄ¤K!FSXZH N[M XZM6UÊR`UG\�\,K!TIFSNPd,\,acMJacNPH9XZY­deXjTSK�fcaZF`U XjFSK�T ^ K�d�ac\,\¶EGT¢XjTSN²O6K,\,acMJacNPHJR*N[M
T ^ XjT¬deXjTSK�fcaZF`U6l ]%^ K�aZFIK�\,RÑãcÐ[ã$XZMJH�ãcÐ�p�MJa�ÇêfcN²O6KÑT ^ K_bÃacY[YPa�Ç¬N[MJfºd�aZFSacYPYÒXjFIU6Ð

)@CbD�CK� � �rD6� 6 G�� GFJ Z=0 f`[ PP"yf-abM�W�]dc�Q�PRQ3f�g�M N�P�Q�MTS�UiWYX��tQ�K)M�p ç�0 f`[,M��~cef�gRPR_%M~prQ Q U PJ[YQ3WYfTN�Q�_nX
NhUi]m]dc�Q�PRQ3f�g�MvWYf�peS^[YXi]m]tM�Q3WYf�N�[�abMhN�Q3WYce]^x

	 0����'7 ç�
 ���A79;=<�� ;=>���7n<?5�ÀA¿C@G¿?Â��27���@G¿?7��©;2<?ÂÃ7��

âuM�T ^ NPR¬R`K�d!TSNPacM?l9Ç­K_d�acMJR�TIFSEJd!T¬T ^ K_EJMJHJKQFSYPU¼N[MJf�bÃEJMJdQTSaZF.acb2acEGF.ç�è�T ^ K�aZF`U�\ºEJY²TSN[bÃEJMJdQTSaZF�bÒFIac\
Ä¤KQFS\¶EGT¢XjTSNPO6K�deXjTSK�fcaZFIN[K�RºTSaÊR`UG\�\,K!TIFSNPd�R`Ä¤K�dQTIF¢XGl%XZMJHÙR ^ a�Ç T ^ XjT,NPT,NPR�K�Ø±EJNPOjXZY[K�M6T,TSa�T ^ K ç�è
T ^ K�aZF`U bÃEJMJdQTSaZF�N[M T ^ K�YPNPTSKQF¢XjTSEGFSKZÐ�<¼N[MJd!K acEGF�bÃEJMJdQTSaZF�N[R�X�\�a¼HJNPÉ9d�XjTSN[acM acb¬T ^ K�EJRIE9XZY=<¼K!f6XZY
d�acMJR`T`FSEJd!TSNPacM�acb©T ^ K*ç�è�T ^ K�aZFIU�R`Ä£K�d!TIFSEJ\áacb
X�RI\�XZYPY'Ä£K!FS\¶EGT¢XjTSN²O6K_deXjTIK�fcaZFIU6l9Ç�K$HJK�RIdQFSNPi£K$T ^ XjT
ÉJFSR`T�lnEJR`N[MJf�T ^ K_d�acMJR`TIFIEJd!TSN[acM�bÒFSac\ Ô²ã�ÕyÖ�Ð

)@C
� �T
1D=�	� 
��HC
� CwGHF�G�gnaZF�X,RI\�XZYPY'Ä£K!FS\¶EGT¢XjTSN²O6K�deXjTIK�fcaZFIU � XZMJH�X�É9MJN²TSK$inXZRIK�H�RIK!T��*l¤Y[K!T � �
HJK�MJaZTSKÑT ^ K�d�XjTSK�fcaZFIU�Ç ^ acRIK�aZi�(�K�dQTSR.XjFSK�T ^ K_R`UGR`TIK�\,R � �
�S ���� ! � �6lJÇ ^ K!FIK

.�ã�0 � FSEJMJR%T ^ FSacEJf ^ T ^ K_RIEGi9R`K!TSR.acb � �BC�
$d�acM6T¢XZNPMJN[MJf�T ^ K_inXZRIK!Ä£acN[M6Tel
.�m 0 �	 ��ËFSEJMJR%T ^ FSacEJf ^ T ^ K_ÄnXZNPFIR¬acb©R`EJd ^ R`EGi9RIK!TSR%Ç�N²T ^ �������"�Gl
.3> 0�T ^ K ����XjFSK�aZi�(�K�d!TIR�acb �ÌXZMJH�T ^ K���� ! � XjFSKÑN[RIac\�aZFIÄ ^ N[RI\�R ��� � � � $ �
��� �

RIEJd ^ T ^ XjT ��� �Ýo�XZMJH���� ! � �ÝN[H����ÏÇ ^ K�M�� � �Gl£XZMJH�T ^ K*bÃacY[Y[a�Ç¬N[MJf�HJNÒXZfZFSXZ\,R�d�ac\�\ºEGTIK$bÃaZF
XZY[Y �	 ��  ��¶ì

�
� � � �

 
��

 "!�# �
// ���$� �

� � � ���
 � #%! // � � �&�

��� � � � � �('� �*) ! �  � #,+
��

 "!�# ��� �
� +
// ����� � � �('

 "!.- � #%+
���
� � � � ��'

 /!�# � -*+ // ���$� � ��' "

"�\,aZFIÄ ^ N[R`\ K ì � �
�* ���� ! � �*$ � � G�  �� G � ! � ��d�acMJRINPR`TSRÑacb�\,aZF`Ä ^ N[RI\,R K �Aì
���<$ � G� N[M � bÃaZF�XZY[Y



��� *��
·Z¦ . µ ��� � 5 ·c¦ � * � � � � 5�� � � · � * � * , � * � ¯ 5o� µ
µ � ·-� ��� 5 ¯
	 5 µ���� î �

��lnR`EJd ^ T ^ XjT K�� � N[H��jlnXZMJH�T ^ K�bÃacY[YPa�Ç¬N[MJfºHJNÒXZfZFSXZ\àd!ac\,\¶EGTSK�R�bÃaZF�XZYPY �w ��_ì

��� � � �  "!�# �
//

	 ! � 	 �

��

�
��� �

	 !.- �

��� G� � � G�
 L !�# � // � G��� � "

�=M�]^PRW >�x ]�^ K�d�acMJR`T`FSEJd!TSNPacMÆN[RºHJK�RId!FINPi¤K!HÆN[MÓÔ²ã�ÕyÖ%N[M TSK!FS\,R¶acb%inXZRIK�HÙRIEGi9RIKQTSR�acb�X�inXZRIK�HÆR`K!T
XZR.NPMJHJN[d�K�R!Ð ]�^ N[R.YPKeXZHJR�TSa�RIac\,K$XeÇ%Ú¼Ç�XjFSHJMJK!RIR�N[M�HJK!É9MJNPMJf�bÃEJMJd!TSaZFSN[XZY[NPTVU�Ç ^ NPd ^ T ^ K$bÃaZFS\�XZYPN[RI\
Xji¤a�O6K¬X�O6acNPHJR�Ð ]%^ K%HJK�RIdQFSNPÄJTSNPacM�NPM�Ô²ã�ÕyÖ9d�XZM�i¤K�FSK�d!a�O6K!FIK�H,RINP\�Ä9YPU$iCU¶FSKeXjTITSXZd ^ NPMJfÑT ^ K%inXZRIKQÄ¤acN[M6T
TSa�XZY[Y?N[MJHJK�ÎJN[MJf�RIEGi9RIK!TIR�Ð

#@?BA�C�D�A�E CwG 

G�IwK)M�PR[h[Yf%SRpb]tM�prQ����$ � � s�M��;p
MY[\P�ZYcep
N�Q UiW � ZYWhUi] Q�K)M�N�PRQ MTSVUiW�XOU Z%�;prf�Q M
"hPi[1M�s [�M�Q�[�Q U Q�K)MmN�P�Q�MTS�UiWYX2U Zz[Y]tPR_`_�N�P�Q�MTS�UiWYf�M�[yx

� W�U1U Z�x "Ý\�XjÄ acb'É9MJNPTSKÑinXZRIK�H R`K!TSR��(ì��Q$ � GAN[MJHJEJd�K�R%T ^ K�bÃEJMJdQTSaZF �
	�T ^ XjT�R`K�MJHJR�T ^ K_aZi)(�K!d!T� ���  ���� ! � �(acb � ��TSa�T ^ K|aZi�(�K�d!T � � 	�  �� 	 � ! � ��acb � � L Ç ^ K!FSK�� 	� �"� 	 � B � XZMJH � 	 � ! � � � 	 � B � ! 	 � B � Ð
	�aZTSK
T ^ XjT2RIN[MJd�K���NPR2inXZRIKQÄ¤acN[M6T`è�ÄJFSK�RIK!F`OGN[MJfJl�� � � . �#0?HJa¼K�R'MJaZT©d!acMCT¢XZNPM_T ^ K|inXZRIK!Ä£acN[M6TeÐ�!'NPÚ6K!Ç¬N[RIKjl
�
	¶RIK�MJHJR�T ^ K�\,XjÄ � K � �%TIa�T ^ K�\�XjÄ � K 	� ��Ç ^ K!FSK K 	� � K 	 � B � Ð
W�Y[KeXjFIYPU6lyÇ ^ K�M���N[R2T ^ K�N[HJK�M6TSN²TuU6l
�
	 NPR%T ^ K�N[HJK!MCTSN²TVU6l9XZMJH bÃaZF���G�ì�� G $ � G G�l �
	 L�� 	 � �
	 L � �
	'Ð

âuM�T ^ K�d�acMCO6K!MCTSNPacMJR�acbÑÔ²ã�Ö�l¼X'&u:Aè�R`ÄnXZd�Ky*�N[R�X*bÃEJMJd!TSaZF¬bÒFSac\éT ^ K�deXjTIK�fcaZFIU�acb?É9MJNPTIK�inXZR`K�H�R`K!TSR
TSa T ^ K�d�XjTSK�fcaZFIUÏacb%R`N[\�Ä9YPN[d�N[XZY(RIKQTSR$T ^ XjT*T¢XjÚ6K�R_T ^ K,TIFSN²OGNÒXZY
inXZRIK�H RIK!T�.¥d�acMJRIN[R�TSN[MJf�acb�acMJYPU�T ^ K
inXZRIK$Ä£acN[M6TY0�TSa�X,d!acMJR`T¢XZM6T�acMJK�Ä¤acNPMCT.RIN[\�Ä9YPN[d�N[XZYARIK!TeÐ%âuT�bÃacY[YPa�Ç¬R�T ^ XjT�� �ÌN[R�X :?è¡R`ÄnXZd!KZl£Ç ^ K!FSK
� HJK!MJaZTSK�R�T ^ K�MJK!F`O6K�bÃEJMJd!TIaZFeÐJ<±T¢XZMJH9XjFSHÆMJaZT¢XjTIN[acM N[R¶TSa�EJRIKm�ËTSa�HJK�MJaZTSK�T ^ K�É9MJNPTSK�inXZRIK�H
RIK!T ��oJ eã� �m� #"#"#"
 � �ºÇ¬NPT ^ o�RIK!FIO¼N[MJf�XZRÑT ^ K�inXZR`K!Ä¤acNPMCTeÐ ]�^ K�d�XjTSK�fcaZFIU ����N[R_T ^ K�MÊdeXZMJacMJN[d�XZY[YPU
N[R`ac\,aZFIÄ ^ N[d.TIa¶T ^ KÑaZFIN[fcN[M9XZY£deXjTSK�fcaZFIU���Ð|ghaZF ��� oGlGT ^ K�inXZRIK�H�\�XjÄ9R+�<$ F�T ^ XjT¬R`K�MJH XZYPY£i9EGT
acMJK�acb'T ^ K�MJacM¼è�inXZRIK!Ä£acN[M6T.K�YPK�\,K�M6TSR¬TIaºT ^ KÑinXZRIK!Ä£acN[M6T.N[MJHJEJd!K$X�bÃEJMJdQTSaZF

k);¤ì ���=$ ��� @/G#G#GJ@ ��� �� � @/G#G#GJ@ �

T ^ XjT%N[R�KeXZR`N[YPU,N[HJK�M6TSNPÉ9K!H�XZR�T ^ K_bÃEJMJdQTSaZF¬T ^ XjT¬R`K�MJHJR � ���S ��$� ! � �ÑTSak.���� ���  #"#"#"* 
��� ;�� 0�XZMJH�N[R%XZM
K�Ø±EJNPOjXZY[K�MJd�K_acb©deXjTSK!fcaZFSN[K�R!Ð ]�^ Kf:?è¡R`ÄnXZd�K�� �ÏN[R�T ^ K!FIK�bÃaZFSKO&`R`Ä£K�d�N[XZY%*�NPM�T ^ KÑTSK!FS\,NPMJacY[acfZU�acb�Ô²ã�Ö
N[M�T ^ XjT%T ^ K�\�XjÄ^k);¤ì � �
�=$ � ���7@/G#G#G�@!� ���*NPR.X ^ ac\�aZTSaZÄ±U�K!Ø¼EJNPOjXZY[K!MJd�K_bÃaZF�KeXZd ^ �"� oGÐ
]�^ K�R`Ä£K�d!TIFIEJ\ XZR`RIa¼d�N[XjTSK�H�TSa�X :?è¡R`ÄnXZd�K � NPR_d!acMJR`TIFSEJd!TIK�HÊXZR�bÃacY[YPa�Ç¬R�Ð@!'K!T�� �# HJK�MJaZTSKºT ^ KbÃacY[YPa�Ç¬N[MJf�RINP\�Ä9Y[NPd�NÒXZY2\,a¼HJK!Y©acb|T ^ Kºd!NPFSd�YPKZì ]�^ K�R`K!TÑacb �£è�RIN[\�Ä9YPN[d�K!R�N[R�� �; � � Ç�N²T ^ b XZd�K�\,XjÄ9R

c ��T ^ K�aZFSHJK!F�è�ÄJFSK�R`K!FIOGNPMJfÏ\�XjÄ9R_T ^ XjT¶HJK�Y[KQTSK,T ^ K�K�Y[K!\,K�M6T7[ÑXZMJH T ^ K�HJK�fcK�MJK!F¢XZdQU \�XjÄ9RXY&�¬T ^ K
aZFSHJK!F�è�ÄJFSK�R`K!FIOGNPMJf�\�XjÄ9R¬T ^ XjT�R`ÚGN²Ä�T ^ K¶K�Y[K�\�K�MCTd[`Ð ]�^ K�M�� �# ^ XZR�acMJKºoyè¡R`N[\�Ä9YPKQÎ�XZMJH�acMJK*MJacM¼èHJK�fcK�MJKQF¢XjTSK�ã!è¡R`N[\�Ä9YPKQÎ��cXZYPY �£è�RIN[\�Ä9Y[N[d!K�R©XjFSK(HJK�fcK�MJK!FSXjTSK�bÃaZF �"�ËãcÐ�$�K�f6XjFSHJNPMJf � �# XZR©X.RINP\�Ä9Y[NPd�NÒXZYinXZRIK�H�RIK!T¬XZMJH�XjÄJÄ9YPU¼N[MJf¶T ^ KÑbÃEJMJd!TSaZF�� HJK�fZFSK!K!Ç�NPRIKZl9Ç�KÑaZiJT¢XZN[M�X¶i9NPRIN[\�Ä9Y[N[d!NÒXZY¤RIKQT � � B

%
lGÇ ^ N[d ^

Ç�K�FSK�f6XjFIH�XZR|X�RINP\�Ä9Y[NPd�NÒXZYCRIK!T
iCU$T¢XjÚGNPMJf.T ^ K�HJNÒXZfcacM9XZY�Ð=ÛÌFSN²TSN[MJf � ;# bÃaZF�T ^ K �£è¡bÃacY[H¶RI\,XZR ^ Ä¤a�Ç�K!F



î�� � ® � ® 5�� . 5 * � µ�� , � * � . ® � ® .�� * � 5����

acb � �# .¥Ç¬NPT ^ � �# T ^ K�d!acMJR`T¢XZM6T*RIN[\�Ä9Y[N[d!NÒXZY�RIK!T^F�0�l2Ç�K�Y[NPÚ6KQÇ�NPRIK�fcK!T�RIN[\�Ä9Y[N[d!NÒXZY�RIK!TIR � � I
%
Ð�<¼NPMJd�K

� ; � �] � � �] � � ;] l9KeXZd ^ _�è¡RINP\�Ä9Y[KQÎ���acb � �# N[MJHJEJd�K�R.X�\�XjÄ�acb=inXZRIK�H�RIK!TSR
� ; � �] �� � ; � �] � ��oJ �� �2$ � ;]

T ^ XjT�XZRIRIK�\*i9YPKÑTSa�XºinXZRIK!H \�XjÄ

� � I � B� � � �] �� �
��� � B�	� � � � . � � I � B� 
 � � ! � � 0)$ � � I�

bÃaZF�KeXZd ^ _±Ð ] XjÚGNPMJf¬T ^ K�R`K�TSacfcK!T ^ KQF�bÃaZF
XZY[Y�_¬XZMJH ��bÃaZFS\ÝT ^ K@&`R`TIFSEJd!TIEGFSK­\�XjÄ9R+* � � � I � B
%

$ � � I
%T ^ XjT(\�XjÚ6K � � � I

%
�.NPMCTSa�X�R`Ä£K�d!TIFSEJ\�Ð©â�M�b XZd!Tel�� � � I

%
�.bÃaZFS\,R(X_R�UG\,\,KQTIFSN[d�R`Ä£K�d!TIFIEJ\ lCÇ ^ K!FSK¬T ^ K

R`U¼\,\,K!TIFIN[dºfZFSacEGÄ XZd!TSNPacMÊacM � � I
%
N[R$NPMJHJEJd�K�HÊiCUÏÄ¤KQFS\¶EGTSN[MJf T ^ K�RI\�XZR ^ b XZd!TIaZFSR$acb � ;# Ð ]�^ K\�XZNPM�T ^ K�aZFSK!\ acb�Ô¨ã�×yÖ£T ^ K�M�deXZM�i£K�Ä ^ F¢XZRIK�H�XZR�RSXeUGNPMJf$T ^ XjT­Ç ^ K�M �ÈNPR�X$R`Ä£K�d�NÒXZYK:Aè�R`ÄnXZd�KZlGT ^ NPR

R`Ä£K�d!TIFSEJ\àN[R¬XZM &IXZYP\,acR`T��­è¡R`Ä£K�d!TIFSEJ\^*,N[M�T ^ XjT.XZbÒTIK!F�fcK!ac\,K!TIFSNPd�FSKeXZY[N5$eXjTSNPacM?lGT ^ K�\�XjÄ9R


 � � I
%

 $ � 
 � � I���B

%



XZHi(�acN[M6T�TIaºT ^ K_R`TIFSEJdQTSEGFSK�\,XjÄ9R�XjFSK ^ ac\,aZTSaZÄCU�K�Ø±EJNPOjXZY[K�MJd�K!R�bÃaZF�XZYPY � � ãcÐ
"�YPT ^ acEJf ^ Ç­K ^ XeO6K�bÃacY[YPa�Ç�K!HÊÔ²ã�ÕyÖ£N[M�d�acMJR`TIFIEJd!TSN[MJf ��XZMJHÊÔ¨ã�Ö?N[M�d�acMJR�TIFSEJd!TSNPMJf�T ^ KÑXZRIR`a¼d�N[XjTSK�H

.�R`U¼\,\,K!T`FSN[d10�R�Ä¤K�d!T`FSEJ\ lJÇ�K�FSK�bÃK!F.TIaºT ^ NPR.XZR�<¼K�f6XZY�æ�R¬d!acMJR`TIFSEJd!TIN[acM?Ð

��A����	��
��HC
� CLG76�G�<¼K�f6XZY�æ�R�d!acMJR`TIFSEJd!TIN[acM acb¬ç�è�T ^ K�aZFIU acb%T ^ K�Ä¤K!FS\¶EGT¢XjTINPO6K�deXjTSK!fcaZFIU � N[R¶T ^ K
R`U¼\,\,K!TIFIN[d�R`Ä£K�d!TIFSEJ\àç������ �#� � � � � I

%
�6Ð

D(FIK!OGNPacEJRIYPU6l­T ^ K�\�XZNPMÙHJN���d�EJYPTVUÆÇ¬NPT ^ d!acMJR`TIFSEJd!TIN[MJf FSN[MJf XZMJHÍ\,a¼HJEJYPK R`TIFSEJdQTSEGFSK�R�acM T ^ K
R`Ä£K�d!TIF¢XÑXZRIRIa±d�NÒXjTIK�H*TSa�Ä¤K!FS\¶EGT¢XjTINPO6K­deXjTIK�fcaZFSN[K!R©Ç�XZR�T ^ K�YÒXZdSÚ*acbhX�R`UG\,\�K!TIFSNPd�\,acMJacNPH9XZYCÄJFSa±HJEJd!T
acM_T ^ K|T¢XjFIfcK!T'deXjTSK�fcaZFIU�acb±R`Ä¤K!d!TIF¢XGÐ�8|O6K�M�EJR`N[MJf¬T ^ K(deXjTIK�fcaZFIU�acb¼R�UG\,\,KQTIFSN[d�R�Ä¤K�d!T`F¢XGlyÇ ^ N[d ^ HJa±K�R
^ XeO6K�X$R`UG\�\,K!TIFSNPd¬\�acMJacN[H9XZYJÄJFSa¼HJEJdQTel¼T ^ K�ÄJFIK!OGNPacEJR­HJK!É9MJNPTIN[acM�HJa¼K!R�MJaZT­deXjFIF`U�FSNPMJf*R`TIFSEJd!TIEGFSK�R
.�KZÐ�fJÐ[l9XZRIR`a¼d�N[XjTSNPO6KÑdeXjTSK�fcaZF`U�R`TIFSEJd!TIEGFSK�Rh0�TSa�FSNPMJf�R`T`FSEJd!TSEGFSK!R�Ð�" R`EJNPT¢Xji9YPK_d�acYPY[K�dQTSN[acM�acb=\�XjÄ9R

� ��� � � �
�=$ � ��� 
 �
Ç�acEJYPH*fcNPO6K(FIN[RIK|TSa�X¬ÄnXZN²FSN[MJf.ç������ � � ç������ �9$ ç������ ��lZi9EGT©MJa.FIKeXZRIacM9Xji9Y[K�HJK!É9MJNPTSNPacM*acb¼ÄnXZNPFIN[MJf
acM�T ^ K�Ä¤KQFS\¶EGT¢XjTSNPO6K¶deXjTIK�fcaZFIU�� fcNPO6K�R�FSNPRIK�TSa�RIEJd ^ X�d!acY[Y[K!d!TSN[acM�acb­\�XjÄ9R!Ð¶ÛÌK�deXZMÏN[Y[YPEJR`TIF¢XjTIK
T ^ NPR$i±U YPa¼aZÚGNPMJf�XjT�(�EJR`T¶T ^ K�$�K!FSa�RINP\�Ä9Y[NPd�K�R�l
aZF¶K�Ø±EJNPOjXZY[K�M6TSY²U6l©T ^ K�aZi)(�K!d!TSR¶N[M T ^ K�deXjTSK!fcaZFSN[K�R!Ð
ëÑN²O6K�M�RIac\,K¬ÚGN[MJH�acb¤ÄnXZN²FSN[MJf 
ËacM ��XZMJH�aZi�(�K�d!TIR � �
�  ��$� ! � ��acb ��� XZMJH � � G�  ���� ! � ��acb �
�?l±Ç�K
MJK�K�H�TSa�d�acMJR�TIFSEJd!T.XZM aZi�(�K�d!T � � G G�  ��$� ! � �$acb ��� 
 �¤Ð
âuT¬RIK�K!\,R�M9XjTSEGFSXZYATIaºT¢XjÚ6K

� G G� � � � ��� 
 � G�
acM,T ^ K.R`EGi9RIK!TSR�acb¤T ^ K.bÃaZFI\ � @ ��� E � ��lGi9EGT ^ a�ÇÓHJa$Ç�K¬É9Y[Y£NPM,T ^ K.aZi�(�K�d!TIR � G G' bÃaZF�R`EGi9RIK!TSR
� MJaZT�acb=T ^ N[R%bÃaZFS\�í



��� *��
·Z¦ . µ ��� � 5 ·c¦ � * � � � � 5�� � � · � * � * , � * � ¯ 5o� µ
µ � ·-� ��� 5 ¯
	 5 µ���� î�ï

� EGF|inXZR`N[d%N[HJKeX�N[R�TSaÑ\,a¼HJNPbÒU�T ^ K%d�acMJR`T`FSEJd!TSNPacM�acb ��RIaÑT ^ K%aZi�(�K�dQTSR(d!aZFIFSK�R`Ä£acMJH,acMJYPU�TSaÑT ^ acRIK
RIEGi9RIKQTSR�acb£T ^ K�XjÄJÄJFIaZÄJFSNÒXjTSK�bÃaZFS\ Ð ]�^ K�RIK!T­acbS_�è¡R`N[\�Ä9YPN[d�K�R � ;] acb � ;# N[R �

�] � G#G#G � � �] �¼N[MJR�TSKeXZH�acb
EJRINPMJf � � � I� Ç ^ KQFSK�Ç�K$d ^ a±acRIK$aZi�(�K�d!TSR�� � bÃaZF�XZYPYARIEGi9RIK!TSR �Üacb � �] � G#G#G � � �] MJaZT.d�acM6T¢XZNPMJN[MJfT ^ K.inXZRIKQÄ¤acN[M6Tel¼Ç­K.deXZM�EJRIK�X�OjXjFSNÒXZM6T­Ç ^ K!FSK.Ç�K�acMJY²U�d ^ a¼acR`K.T ^ K�\ bÃaZF­T ^ K�RIEGi9RIK!TSR�acb¤T ^ K�bÃaZFI\
�	�p@/G#G#G�@ �*;?Ð­ÛÊK�\�XjÚ6K�acMJK_aZT ^ K!F�XZY²TSK!F¢XjTSNPacM?ì <¼N[MJd!K�Ç�K ^ XeO6K$HJK!É9MJK�H�T ^ K�\ºEJY²TSN[d�XjTSK�fcaZFIU�acb
Ä¤KQFS\¶EGT¢XjTSNPO6K�d�XjTSK�fcaZFSNPK�R�EJRIN[MJfÑYÒXyÎ*HJN[R`TIFINPi9EGTSN²OGNPTVU�\�XjÄ9R�lZÇ�K�HJa�MJaZT
FSK�Ø¼EJN²FSK­T ^ K�\,aZFIÄ ^ NPRI\,R ��TSa
i¤K%N[R`ac\,aZFIÄ ^ N[R`\,R�Ð�	�K�bÃaZFSK¬HJK�RId!FINPi9N[MJf_T ^ K¬d!acMJR`TIFSEJd!TIN[acM?lCNPT(N[R|EJRIK�bÃEJY9TSa_NPMCT`FSa¼HJEJd�K%T ^ K�bÃacYPY[a�Ç�NPMJf
MJaZT¢XjTSNPacM?ÐÊë�NPO6K�M É9MJNPTSK�inXZRIK!Ä£acN[M6T`è¡bÒFSK!K .�RIEGi�0uRIK!TSR �	�# #"#"#"* �*;£l
Ç�K�Ç%FSN²TSK x � y�bÃaZFºT ^ K �£è�TSEGÄ9YPK
. �	�# #"#"#"K �*;r0�Ð¶ëÑN²O6K�MÏX�É9MJNPTSK*inXZRIKQÄ¤acN[M6T`è�bÒFSK�K,RIKQT ��XZMJH�[9. �6ã� #"#"#"* � �6l£Ç­KºÇ%FSNPTIKmx � � � �9y.bÃaZF
T ^ K �£è�TSEGÄ9Y[K@. �	�! #"#"#"* � �

�
�! ��  � ��M	�# #"#"#"K �*;r0
aZiJT¢XZN[MJK�H,iCU�RIEGi9R`TSN²TSEGTSN[MJf�� N[M�T ^ K9[�è�T ^ Ä¤acRIN²TSN[acM?Ð

)@C
� �T
1D=�	� 
��HC
�RCLGDCLG�gnaZF�X$R`\�XZY[YJÄ¤KQFS\¶EGT¢XjTSNPO6K�deXjTSK�fcaZFIU ��XZMJH�É9MJN²TSK�inXZRIK�H�RIKQTSR �7�! #"#"#"* �� ;hl
Y[KQT �w2 � B !$#$#
#
! � I=3 HJK�MJaZTIK�T ^ KÑd�XjTSK�fcaZFIU,Ç ^ acRIK�aZi�(�K�d!TSR%XjFSK.T ^ KÑR�UGR`TSK!\,R � � � � %  �� � � %�� � ! ��! ' �6l¼Ç ^ K!FSK

.�ã�0Hx � y � . �	�! #"#"#"* �*;r0­FSEJMJR¬T ^ FSacEJf ^ XZY[Y �£è�TSEGÄ9Y[K!R�acb2inXZR`K�H�RIEGi9RIK!TIR � � � � �ul
.�m 0�gnaZF � � � %�� � ! � ! ' l [�FSEJMJR�T ^ FSacEJf ^ ã� #"#"#"* ��l(XZMJH �  �� FSEJM T ^ FSacEJf ^ T ^ K�inXZR`K!Ä¤acNPMCT`è�bÒFSK�K
RIEGi9R`K!TSR.acb � �
Ç¬NPT ^ � � � �"��XZMJH ��� � � � �

.3> 0 ]�^ K � � � % XjFSKÑaZi�(�K�d!TSR¬acb ��lnXZMJH
.�pV0 ]�^ K�� � � %�� � ! ��! ' XjFSKÑ\,aZFIÄ ^ NPRI\,R � � ��� � � % � � � �	� � ' % $ � � � % N[M �

RIEJd ^ T ^ XjT
.�ã�0�� � � % �Óo�NPb �S% � �ºbÃaZF.XZM6U � l
.�m 0 � � � %�� � ! ��! ' �ÓNPH�N[b=XZMCU�acb=T ^ K��S% .¥bÃaZF.XZM6U � 0Ql ��l9aZF � XjFSKÑK�\�ÄJTVU6Ð
.3> 0�gnaZF.XZYPY � � � %�� � ! � ! ' T ^ K�bÃacYPY[a�Ç�NPMJf�HJN[XZfZF¢XZ\ d�ac\,\¶EGTSK�R!ì

� � ��� � � % � � � �	� � ' %
 

��

 �
 !
��� � # � #%+
// � � � %

� � ��� � ' % � � � �	� � � %
 
 !
��� � #,+ # � // � � � %

.�pV0�gnaZF�XZY[Y	x � yQl�[IlGXZMJH��  ��A �� � � �'Ç�N²T ^ ��������� � � �©XZMJH���l��¶lJXZMJH�� XZY[Y£\¶EGTSE9XZYPYPU
HJNPRH(�acN[M6TelJT ^ K�bÃacYPY[a�Ç�NPMJf�HJN[XZfZF¢XZ\ d�ac\,\¶EGTSK�R!ì

� � �	� � � % � � � ��� � ' % � � � �	� ��� %
� � �  �
 !�� � � + -�� � ��� � #%+*#��

��

 �
 !�� � � � -*+ � ��� � # � #,+ � � �
// � � �	� � 2 � ��'*3 % � � � ��� ��� %

 
 !
��� � # � -*+ #��

��� � �	� � � % � � � �	� � 2 ' � � 3 %  �
 !
��� � # � #,+ -�� // � � � %  



	�� � ® � ® 5�� . 5 * � µ�� , � * � . ® � ® .�� * � 5����

.�Õ 0�gnaZF.XZYPY � � � %�� � ! � ! ' XZMJH � � � %�� q ! � !�� Ç�N²T ^ [ �� U9l9T ^ K�bÃacY[YPa�Ç¬N[MJfºHJNÒXZfZFSXZ\àd!ac\,\¶EGTSK�R�ì
� � �	� � � % � � � ��� � � %

 �
 !���� � #��/#��

��2
22

22
22

22
22

22
2

� � �	� � � � � � % � � � ��� � ' � � � % � � � ��� � � � � � % � � � ��� � ' � � � %
2  
 !�� � � ��� � # � #%+ 3�� 2  
 !�� � � ��� � # � #,+ 3 33ggggggggggggggggg

�
� �  � � �
��

� � � % "
� � �	� � � � � � % � � � ��� � � � � � % � � � �	� � ' � ��� % � � � ��� � ' � � � %

2  
 !�� � � ��� � #��/#�� 3 � 2  �
 ! � � + ��� � #��"#�� 3 ++WWWWWWWWWWWWWWWWW

� � ��� � � % � � � �	� � ' %
 
 !���� � # � #%+

EE��������������

" \,aZFIÄ ^ NPRI\ K ì � � � � %  �� � � %�� � ! ��! ' � $ � �IG� � %  ��@G � � %�� � ! � ! ' ��d!acMJRIN[R`TIR�acb�\,aZFIÄ ^ N[R`\,R K �Aì
� � � % $
� G� � % N[M � bÃaZF�XZY[Y x � y$RIEJd ^ T ^ XjT K � � % NPR*T ^ K�NPHJK�M6TSNPTVU N[H���Ç ^ K!M � � � ��bÃaZF,XZM6Ug[Il­XZMJH T ^ K
bÃacY[YPa�Ç¬N[MJf�HJNÒXZfZF¢XZ\ d!ac\,\¶EGTSK�R%bÃaZF.XZYPY � � � %�� � ! � ! ' ì

� � ��� � � % � � � �	� � ' %  
 !
��� � # � #%+
//

	 
 ! � � � � � 	 
 !�� � + �
��

� � � %
	 
 !
�

��� G� ��� � � % � � G� �	� � ' %
 L 
 !
��� � # � #,+ //

� G� � % "
ÛÊK$\,XjÚ6K �ÊNPMCTSa�X,bÃEJMJd!TIaZF�bÒFSac\ �£è�TIEGÄ9Y[K�R�acb�inXZRIK�H�R`ÄnXZd!K�R�TSa�deXjTSK�fcaZFIN[K�R;(�EJR�TÑXZR�N[M ]�^ K�ajè

FSK�\àpJÐôm¼Ð ]�^ K�deXjTIK�fcaZFSN[K!R � � � % ^ XeO6K_bÃEGFIT ^ K!F�bÃEJMJd!TSaZFINÒXZY[N²TVU�XZR¬Ç�K�YPY�ì
&=AeDiE�� 
6��
��HC
� " �	� ��
1CbD ��Gt"ÝÄ£K!FS\¶EGT¢XjTSNPacMh,ÌNPM �F;�NPMJHJEJd�K�R�XºbÃEJMJd!TSaZF

,��[ì � 2 � B !$#$#$#�! � I 3 $ �	2 � � � B � B � !$#$#$#�! � � � B � I � 3  
Ç ^ N[d ^ NPR�XZM�NPRIac\,aZFIÄ ^ NPRI\áacb|deXjTSK!fcaZFSN[K�R!lAXZR�bÃacY[Y[a�Ç¬R�ì ]�^ K¶aZi)(�K!d!T � � � � %  �� � � %�� � ! ��! ' �ºN[R�RIK�M6T�TSa
T ^ K_aZi)(�K!d!T � � 0� � L %  �� 0 � � L %�� � ! � �$Ç ^ K!FSK

�
0� � L % � � 0�� � L %  � 0 � � L %�� � ! � ! ' � � 0�� � L %�� 0�2 � 3 ! � ! '  , x � G y � . � G0�2 �43  #"#"#"* � G0�2 ; 3 0D 

RIa N[b���G� � �S0 � B 2 ��3 � �d0 � B 2 � 3 l%T ^ K!M , x ��G y � x � yQÐ ]�^ K�\,aZFIÄ ^ N[R`\ � K � � % ��N[R�RIK�M6T�TSaÊT ^ K
\,aZFIÄ ^ NPRI\ � K 0� � L % ��Ç ^ K!FIK K 0� � L % � K 0�� � L % Ð



��� *��
·Z¦ . µ ��� � 5 ·c¦ � * � � � � 5�� � � · � * � * , � * � ¯ 5o� µ
µ � ·-� ��� 5 ¯
	 5 µ���� 	eî

��
S
1AJ� �#�HC
� " �	�	� 
1CbD ��G�ÛÊK ^ XeO6K$XZM�N[RIac\�aZFIÄ ^ N[RI\ acb2deXjTSK�fcaZFSNPK�R
� ì � 2 � B !$#$#$#�! � I=3 $ � 2 � B !$#$#$#�! � I ! �T3

HJK!É9MJK�H XZR�bÃacY[YPa�Ç¬R�ì ]%^ K�aZi)(�K!d!T � � � � %  �� � � %�� � ! � ! ' ��N[R�R`K�MCT�TSa�T ^ K�aZi�(�K�d!T � ���� � L %  ���� � � L %�� � ! � ! ' �
Ç ^ K!FSK
� �2 ��B !$#$#$#�! � I ! � ���s3 � � � � %  � � 2 ��B !$#$#$#�! � I ! � ���s3 � � ! � ! ' � � � � %�� � ! � ! ' bÃaZF-[ 	�� � ãcl
� �2 ��B !$#$#$#�! � I ! � 3 �ËoJ � � 2 � B !$#$#$#�! � I ! � 3 � � ! � ! ' �ËNPHS � � 2 � B !$#$#
#�! � I ! � ���s3 � ; M	� ! ��! ' �ÓNPHS"

]�^ K�\,aZFIÄ ^ NPRI\ � K � � % �$NPR�RIK�M6T�TIaºT ^ K_\,aZFIÄ ^ NPRI\ � K �� � L % �_Ç ^ K!FIK
K �2 � B !$#
#$#�! � I ! � ���s3 � K � � %  K �2 � B !$#$#
#�! � I ! � 3 � NPHS"

]�^ N[R*HJK�RIdQFSNPÄJTSNPacM acb�T ^ K�d�ac\�Ä¤acMJK�M6TSR*acb�T ^ K�aZi�(�K�d!TSRºXZMJH \,aZFIÄ ^ NPRI\,R�NPR*d�ac\�Ä9YPK!TSK�RINPMJd�K�T ^ K
acMJYPUÏTuÇ­a�inXZRIKQÄ¤acN[M6T`è�bÒFSK�K�R`EGi9RIK!TSRºacb�FÊXjFIK �6ã���XZMJH �GÐ ]�^ K�NPMCO6KQFSRIK�acb%T ^ NPR¶N[RIac\,aZF`Ä ^ N[RI\ NPR
N[MJHJEJd!K�H�iCU�HGFSaZÄJÄ9N[MJf¶T ^ K �6ã��_bÒFIac\ . � �Ùã�0Vè�TSEGÄ9YPK�R%acb'T ^ K�bÃaZFS\ . �	�! #"#"#"K �S;
 �6ã��i0QÐ � b=d�acEGFSR`KZl
bÃaZFºXZM6UÊaZT ^ K!FºRIK!T � �  �� ��Ç¬NPT ^ ÄJFSK!d�N[RIK!YPU acMJK�MJacM¼è�inXZR`K!Ä¤acNPMCTel
Ç�K ^ XeO6K�XZM KQÎ¼TSK�MJRINPacM bÃEJMJd!TSaZF
� � ì �	2 � B !$#
#$#�! � I 3 $ ��2 � B !$#$#$#�! � I ! � � ! � �s3 fcNPO6K�M�i±U�T ^ K�d!ac\�Ä¤acRIN²TSK�acb � XZMJH�T ^ K_bÃEJMJd!TSaZF.NPMJHJEJd�K�H�iCUT ^ K_EJMJN[Ø¼EJK�inXZRIK�H i9N{(�K�d!TSNPacM F*$ � �  �� �6Ð
]�^ K�OZXjFIN[acEJR.bÃEJMJd!TIaZFSR�Xji¤a�O6K$RSXjTSNPRIbÒU�d�K!FIT¢XZNPM�d�ac\�ÄnXjTSN²i9N[YPNPTVU�FSK�YÒXjTIN[acMJR¬T ^ XjT.Ç�K$HJK�R`d!FSNPi£K*N[\�è

Ä9Y[NPd�NPTIYPU�N[M T ^ K$MJK�ÎGT�RIK!d!TSN[acM?lni±U Xji9R`TIF¢XZdQTSN[MJf,T ^ K!\ N[M6TSa�T ^ K*HJKQÉ9MJNPTSNPacM�acb�R`UG\,\�K!TIFSNPd_bÃEJMJd!TIaZFeÐ
ÛÊK�deXZM XZY[R`a�K�ÎGTSK�MJH RIEJd ^ bÃEJMJd!TSaZFSRºM9XjTSEGF¢XZYPYPUÏTIa�bÃEJMJd!TSaZFSRºbÒFSac\ É9MJN²TSK�RIN[\�Ä9YPN[d�N[XZY|inXZR`K�H R`K!TSR
TSa RIN[\�Ä9Y[N[d!NÒXZY.deXjTIK�fcaZFSN[K!R�iCUÍXjÄJÄ9YPU¼N[MJf T ^ K�bÃEJMJd!TIaZF�HJK�fZFIK�K!Ç¬N[RIKZÐ ]�^ K�MJK!F`O6K�acb�X RINP\�Ä9Y[NPd�NÒXZY
deXjTSK!fcaZFIU�N[R%bÃaZFS\,K�H�i±U�T¢XjÚGNPMJfºT ^ K_MJK!F`O6K�HJK�fZFSK!K!Ç�NPRIK*XZMJH�T ^ K�M�T¢XjÚ¼N[MJf¶T ^ K�HJN[XZfcacM9XZY�Ð ]%^ K_EJM¼è
HJK!FSY²UGNPMJfºbÃEJMJdQTSaZF�acbAT ^ K�ç�è�T ^ K�aZF`U�\¶EJYPTSNPbÃEJMJd!TSaZF�Ç�KÑHJK�RId!FINPi¤K�NPM <¼K�dQTSN[acMJR%kºXZMJH ×$N[R�M9XjTSEGFSXZY[YPU
N[R`ac\,aZFIÄ ^ N[d�TSaºT ^ K�ç�è�T ^ K�aZFIU�bÃEJMJd!TSaZF�N[M�T ^ K�bÃacY[YPa�Ç¬N[MJfºHJK!É9MJN²TSN[acM?Ð
��A����	��
��HC
�QCwG ��G�gnaZFÑX�RI\,XZY[Y=Ä£K!FS\¶EGT¢XjTSN²O6K*deXjTSK�fcaZFIU ��l?T ^ KºR`UG\,\�K!TIFSNPd$R`Ä¤K!d!TIFSEJ\ ç�� ��� � NPR
HJK!É9MJK�HÆiCU�.�ç � ��� �w0y.�o 0 � � � �	� lu.�ç � ��� �w0y.uã�0 � � � � B

%
lu.¥ç � ��� � 0y.�m 0 � � �	2 � B

%
! � B
%
3 l­XZMJH N[M

fcK�MJK!FSXZY�l
.¥ç � ��� � 0y. �w0 � � � 2 � B

%
!$#
#$# ! � B

%
 �
� �I
3  

Ç¬NPT ^ R`UG\,\�K!TIFSNPd�XZd!TSN[acM�N[MJHJEJd�K!H i±U�T ^ KÑÄ¤K!FS\¶EGT¢XjTIN[acM�bÃEJMJd!TSaZFSR�Xji£a�O6K_XZMJH R`T`FSEJd!TSEGFSK_\�XjÄ9R
� � 2 � B� !$#$#
#
! � B� 3 � � �] �� �

��� � B��� � � � � � 2 � B� !$#$#$#�! � B� ! � � ! � �s3 $ � � 2 � B� !$#$#$#�! � B� ! � B� 3
N[MJHJEJd!K�H i±U�T ^ K_KQÎGTIK�MJRIN[acM�bÃEJMJd!TSaZFSR.Xji¤a�O6KZÐ
ÛÊK�d�Y[acRIK�T ^ N[R,R`K�d!TSNPacMÆi±U R ^ a�Ç¬N[MJfÌT ^ XjT�T ^ K R�UG\,\,KQTIFSN[d�R`Ä£K�d!TIFSXÌç������ �ËXZMJHÙç � ��� �ËXjFSK

K�Ø±EJNPOjXZY[K�M6TeÐ�g�N²FSR`T.Ç­K*MJaZTSK�T ^ XjT.Ç­K ^ X�O6K¶X,deXZMJacMJNPdeXZY=bÃEJMJdQTSaZF � � B 
 OPOPO 
 � I=$ �w2 � B !$#$#
#
! � I=3 T ^ XjT
T¢XjÚ6K�R�T ^ K_aZi)(�K!d!T � ���  ��$� ! � �_TSa�T ^ K_aZi�(�K�d!T

� � � % �"�
��B � OQOPO � � I
 � � � %�� � ! � ! ' � ��� B � OPOQO � � � OQOPO � � I ! ��B � OQOPO � ' � OPOQO � � I
"
]�^ N[R�bÃEJMJd!TSaZF�NPR�M9XjTSEGF¢XZY.NPM �ÝXZMJH �7�T #"#"#"* �� ;ÙXZMJHÍd�ac\,\¶EGTSK�R�Ç¬NPT ^ T ^ K Ä¤K!FI\ºEGTSXjTSN[acM XZMJH
KQÎ¼TSK�MJRINPacM bÃEJMJd!TSaZFSR!Ð(ÛÊK�T ^ K!FSK!bÃaZFSK$fcK!T�X�M9XjTSEGFSXZY'\,XjÄ�acb©R�UG\,\,KQTIFSN[d�R�Ä¤K�d!T`F¢X�ç������2$ ç � ����Ð



	�	 � ® � ® 5�� . 5 * � µ�� , � * � . ® � ® .�� * � 5����

#@?BA�C�D�A�E CLG�� GJILK)M�p�P�Q�ceW+PR_L]^Pha�U Z�[YXR]d]tM~Q�W�f�N�[�a�MhN�Q3W+P_ç������ � $ ç � ��� ��f`[vP\_%M�g�M�_�Mh�~c�fHgRPRq
_%M�p
NYM#Z�UiWdM�g�M�W�X � x

� W�U1U Z�x�âVT�R`E �,d�K�R�TSa�R ^ a�ÇÝT ^ XjT.T ^ K*\�XjÄ � ���'B 
 OPOPO 
 �dI5$ � � � � % NPR�X�Ç�KeXjÚ�K!Ø¼EJNPOjXZY[K!MJd�K*bÃaZF
XZY[Y ��lpx3EgyQÐ�ÛÌFSNPTIK � x3Egy¶XZRºXZMÆXjiJiJFSKQOGNÒXjTIN[acM bÃaZF^E � � G#G#G � E/; XZMJH Y[KQT�� ����� G#G#G��h;£Ð
!'K!Tvk

�
ì � 
 � � % $ � � HJK�MJaZTSKÌT ^ KÌbÃEJMJdQTSaZF�T ^ XjT T¢XjÚ6K!R�� ���  ���� ! � �ÊTSaÆT ^ K���è�TSEGÄ9Y[KÌÇ ^ acRIK

.�[s�# #"#"#"
 C[ ;r0Vè�T ^ d�a±aZFSHJN[M9XjTIK�N[R � �D2 � B !$#$#
#
! � I 3 � Ð ]�^ K�M k � N[R�XZMÆK�Ø±EJNPOjXZY[K�MJd!K�acb.deXjTIK�fcaZFSN[K!R�Ð !'K!T
_��
� % ì � � � % $ � �àHJK�MJaZTSK�T ^ K�bÃEJMJd!TSaZFºT ^ XjT*T¢XjÚ6K�R � � � � %  �� � � %�� � ! � ! ' ��TSa�T ^ K�� � G#G#G�� ;±è�TIEGÄ9Y[K
Ç ^ acRIKt. [s�! #"#"#"* C[ ;)0Qæ�T ^ d�a±aZFSHJN[M9XjTIKÑNPR � 2 � � B�� !
#$#$#�! � ��I �s3 Ð ]%^ K!Mm_ � � % N[R�MJaZT¬XZM�K!Ø¼EJNPOjXZY[K!MJd�K_acb'deXjTSK�è
fcaZFSNPK�R'i9EGT2HJa¼K!R ^ XeO6K�X%Y[K�bÒT=XZHi(�acN[M6TeljM9XZ\�K�YPU.T ^ K�bÃEJMJd!TSaZF2T ^ XjT'RIK�MJHJR�XZM_aZi�(�K�d!T'Ç�N²T ^ d�a±aZFSHJN[M9XjTIK�R
. � � B !
#$#$#�! ��I�0�TSaºT ^ K�aZi�(�K�dQT¬Ç¬NPT ^

� � � % � �� B � � B G#G#G��� I � � I � � B !
#$#$#�! ��I
.�aZFSHJKQFSK�H*EJRINPMJf�T ^ K�M9XjTIEGF¢XZY±aZFIHJK!F©acM � � � E 0Ql�Ç�N²T ^ T ^ K(d�acMCO6K!MCTSNPacM$T ^ XjT'T ^ K�K�\�ÄJTuUÑRIEJ\ÝN[R'T ^ K
EJMJNPT%o$acb ���¼T ^ K �9æ�R�XjFSK�HJK!É9MJK�H�iCU,T ^ K.XjÄJÄJFSaZÄJFSNÒXjTIK.FSKeXjFIF¢XZMJfcK!\,K�M6T�EJRIN[MJf*T ^ K.d!ac\,\¶EGT¢XjTSNPO¼NPTVU
N[R`ac\,aZFIÄ ^ N[R`\ �©Ð ]�^ K�bÃEJMJdQTSaZFa_ �

� % T ^ K!FSK�bÃaZFSK�N[MJHJEJd�K�R,X ^ ac\,aZTSaZÄCU K�Ø±EJNPOjXZY[K�MJd�K�acM MJK!FIO6K!R�Ð
<¼N[MJd!K(T ^ K(bÃEJMJd!TSaZF
k

�
b XZd!TSaZFSR=XZR'T ^ K(d�ac\�Ä£acRINPTSK
acb¼T ^ K(bÃEJMJd!TIaZF � 
 � � % $ � � � % Ç­K�XjFSK(N[M6TSK!FSK!R`TSK�H

N[MÍXZMJH T ^ K�bÃEJMJd!TSaZF _��
� % l�Ç�K�d�acMJd�Y[EJHJK�T ^ XjT�T ^ K�\,XjÄ � � 
 � � % $ � � � � % NPR�X ^ ac\�aZTSaZÄ±U

K�Ø±EJNPOjXZY[K�MJd�KjÐ ]�^ N[R%d�ac\�Ä9Y[KQTSK�R�T ^ K_ÄJFSa±acb¡Ð

	 0����A7 B ÀA4!¿?ÂÃÁh@G¿?7��©;=<�� ;2>�
 �=5.5.7J¿?<?ÂÃÁ
��ÀA8AÁ£¿?;=<S�
8|Î¼TSK�MJHJNPMJf�T ^ K�ç�è�T ^ K�aZF`U bÃEJMJd!TSaZFºTSaÏX�\¶EJYPTSNPbÃEJMJd!TSaZFºbÒFSac\ T ^ K�\ºEJY²TSN[d�XjTSK�fcaZFIUÏacb¬Ä¤KQFS\¶E¼è

T¢XjTSN²O6K,deXjTSK!fcaZFSN[K�R*TSa�T ^ K�\¶EJYPTIN[deXjTSK!fcaZFIUÏacb%R`U¼\,\,K!TIFIN[d�R�Ä¤K�d!T`F¢X�FIK�Ø¼EJN²FSK�RºX�HJK!T¢XZN[YPK�H R`TSEJHGU acb
T ^ K*ÄJFSaZÄ£K!FITSNPK�R�acb|T ^ K¶d�acMJR�TIFSEJd!TSNPacMJR_acb
T ^ K*ÄJFSK!O¼N[acEJR�RIK!d!TSN[acM?ÐÑâuMJR`TSKeXZH�acb|d�XjFIFIUGNPMJf�XZYPacMJf�T ^ K
HJK!T¢XZNPY[R�lJN²T%N[R�EJRIK�bÃEJY?TSa�Xji9R`TIF¢XZdQT%T ^ K_K�R`RIK�M6TSNÒXZY?ÄJFSaZÄ£K!FITSNPK�R�l9XZMJH�T ^ N[R�Y[KeXZHJR%EJR�TSaºT ^ KÑR�UG\,\,KQTIFSN[d
bÃEJMJd!TSaZFIR�T ^ XjTºÇ�K�HJKQÉ9MJK N[M T ^ N[RºRIK�d!TIN[acM?Ð ] aÏRINP\�Ä9Y[NPbÒUÊT ^ N[MJfcR!l(T ^ K�HJK!É9MJNPTSNPacMÆacb�R�UG\,\,KQTIFSN[d
bÃEJMJd!TSaZF%T ^ FSa�Ç¬R¬XeÇ�XeU�RIac\,K�NPMJK�RIRIK�M6TSN[XZY?H9XjT¢X¶T ^ XjT�N[R�FSK�d�a�O6K!F¢Xji9YPK_EGÄ�TSa¶N[R`ac\,aZFIÄ ^ N[R`\ Ð©âuMJR`TSKeXZH
acb(Ç­aZFIÚGNPMJf�Ç¬NPT ^ XZY[Y©É9MJN²TSK¶inXZRIK�HÌRIKQTSR�l'R`UG\,\�K!TIFSNPd$bÃEJMJd!TSaZFSR�XjFSKºHJK!É9MJK�H�(�EJR`T_N[M�TSK!FS\,R�acb|T ^ K
É9MJNPTIK,inXZRIK�H RIK!TSR��  �F
 �
K #"#"#"�Ð�âuMJR`TSKeXZH acb�Ú6K�K!Ä9N[MJf�TIFSXZd¢ÚÌacb%R`ac\,K�XZM9XZY[acfcEJK�acb�T ^ K�K�ÎGTSK�MJR`N[acM
bÃEJMJd!TSaZFIR(acbnT ^ K�ÄJFSK!OGNPacEJR(R`K�d!TSNPacM?l±R`U¼\,\,K!T`FSN[d­bÃEJMJdQTSaZFSR|d�ac\�ÄJFSK�R`R|T ^ K!RIK�XeÇ�XeU*i±U¶YPa¼aZÚ¼N[MJfÑXjT
T ^ K
d�acYPN[\,N²TeÐ¬g�NPM9XZY[Y²U6lhTSa�XeO6acN[H Ä£acRIRINPi9YPK¶d�acMJbÃEJRIN[acM�XZR.TSa,T ^ K*\�KeXZMJN[MJf�acb�&`bÃEJMJd!TSaZF+*�XZMJH�&`M9XjTSEGFSXZY
TIF¢XZMJR`bÃaZFS\�XjTSNPacM)*�Ç ^ KQFSK*T ^ K!U�a±d�d�EGF�i¤K!Y[a�Ç�l£Ç­K*HJK!É9MJK¶R`UG\,\�K!TIFSNPd�bÃEJMJd!TSaZFIR�Ç¬NPT ^ OZXZYPEJK�R�N[M�XZM
XjFIi9N²TIF¢XjFIU*d�XjTSK�fcaZFIU,)ËT ^ XjT ^ XZR
É9MJNPTIK�.¥deXjTSK�fcaZFSNPdeXZY`02ÄJFIa¼HJEJd!TSR!Ð
âuMºacEGF­XjÄJÄ9YPN[deXjTIN[acMJR�)ÜN[R|XZY²Ç�X�U¼R
K�N²T ^ K!F_) ��
clGT ^ K�d�XjTSK�fcaZFIU�acb=R`\�XZY[Y?deXjTIK�fcaZFSN[K!R�l9aZF 4#4.lJT ^ K_deXjTSK�fcaZFIU�acb=RIN[\�Ä9YPN[d�N[XZY¤RIK!TIR�Ð

��A����	��
��HC
� ��G�FbG\!2KQT�� i¤K�T ^ K�deXjTSK�fcaZF`UÌÇ�N²T ^ aZi)(�K!d!TSR��  �F) �
K #"#"#"Ql�Ç ^ K!FSK .�XZRºXji¤a�O6K107� ���oJ eã� �m� #"#"#") � �6l2XZMJHÌÇ¬NPT ^ \,aZFIÄ ^ NPRI\,R�inXZRIK�HÊbÃEJMJd!TIN[acMJR�Ç¬NPT ^ o XZR_T ^ K�inXZRIK!Ä£acN[M6TeÐ,gnaZFS\ T ^ K
HJNPFIK�d!T.R�UGR`TSK!\àacb2deXjTSK�fcaZFIN[K�R

� $ ���1$ ����$ G#G#G* 



��� *��
·Z¦ . µ ��� � 5 ·c¦ � * � � � � 5�� � � · � * � * , � * � ¯ 5o� µ
µ � ·-� ��� 5 ¯
	 5 µ���� 	��

Ç ^ K!FSK�� i � � \�XjÄ9R�TIa � i iCUÌRIK!T`TSN[MJf�T ^ K�Y[XZR`T$d�a±aZFSHJN[M9XjTIK�K�Ø¼E9XZY|TSa F . � i@. �\0_bÃaZF$aZi)(�K!d!TSR
XZMJH�N[H �ÑbÃaZF­\,aZFIÄ ^ N[R`\,R�Ð�!'K!T � ß i¤K¬T ^ K.d�acYPN[\,N²T(acb¤T ^ N[R�R�UGR`TSK!\ �¼N²T­N[R­X�deXjTSK�fcaZF`U�Ç¬NPT ^ aZi)(�K!d!TSR
RIK�Ø±EJK�MJd�K�Rt.�� �! $� �  #"#"#"+0�Ç¬NPT ^ � � � F bÃaZF_XZY[Y=i9EGTÑÉ9MJNPTSK!YPU�\�XZM6U [Il'XZMJH�\,aZFIÄ ^ N[R`\,R�RIK�Ø±EJK�MJd�K�R
acb|\,aZFIÄ ^ N[R`\,Rd. K �T K �  #"#"#" 0Ql¤Ç ^ KQFSK K �`ì$� �#$ � G� Ç¬NPT ^ K � � NPH �,bÃaZF_XZY[Y'i9EGT�É9MJNPTSK�Y²U�\�XZM6U�[IÐ�"
�T�wE E,A1
1D=� �#�E�	�	� 
1C�D\.¥Ç�N²T ^ OjXZY[EJK!R�N[M�)m0�N[R¬X�bÃEJMJd!TIaZF

��ì � ß $ )

RIEJd ^ T ^ XjT��\.�� �! #"#"#" 0 � � .¥T ^ K�É9M9XZY%aZi�(�K�d!TY0$Ç ^ K!MJK!O6K!F�XZM6U acb¬T ^ Km� � � �Al(TIacfcK!T ^ K!FºÇ�N²T ^
XZM XZd!TSNPacM acb "�EGT�.��;0�NPMÊT ^ K�bÃacY[YPa�Ç¬N[MJf�RIK!MJRIKZÐ'!2K!T��/. "�EGT�.��;0�Ð ]�^ K�M T ^ K!FSK�NPR¶XZM N[MJHJEJd�K�H
bÃEJMJd!TSaZF�� � ì � ß $ � ß l'fcNPO6K!MÏKQÎ¼Ä9Y[N[d!NPTSY²U�acMÏaZi�(�K�d!TIR_iCU	� � .�� �! $� �  #"#"#" 0_ì � .���
!2 �43  $��
!2 � 3  #"#"#" 0XZMJH�RINP\,N[Y[XjFSYPU�acM�\,aZF`Ä ^ N[RI\,R!Ð­ÛÊK�FSK�Ø±EJNPFSKjl¤XZR�ÄnXjFIT�acb©T ^ K$R`T`FSEJd!TSEGFSKjl?X�M9XjTSEGF¢XZY2N[RIac\�aZFIÄ ^ N[RI\
� �Pì��
� � $ ��bÃaZF¬KeXZd ^ �GÐ�ÛÊK�K�ÎGÄJFSK�R`R¬T ^ NPR¬HJN[XZfZF¢XZ\,\�XjTSNPdeXZY[Y²U,XZR

� ß 
��
//

DD
DD

DD
DD

DD
DD

D

""

�
""

����~�

��
� ß

�

��) "
]�^ K�RIK­\¶EJR`T2RSXjTSNPRIbÒU�T ^ K�d�a ^ KQFSK�MJd�K�d�acMJHJN²TSN[acMJR'T ^ XjT2N[H � � N[H � lZXZMJH_T ^ XjT2T ^ K�bÃacY[YPa�Ç¬N[MJf¬HJNÒXZfZF¢XZ\�R
acb=M9XjTIEGF¢XZY?TIF¢XZMJRIbÃaZFS\,XjTSN[acMJR%d�acN[MJd!N[HJKZì

� ß
2�
 BN3 �

//

DD
DD

DD
DD

DD
DD

D

""

�

""

����~�
2�
 BN3 �
� ß

2�
�� 3 �
//

�
��

� ß

zz
zz

zz
zz

zz
zz

z

�

}}}}

::::Ya2�
�� 3 �

)

�

� ß
2�
 B 
�� 3 �

//

::
::

::
::

::
:

��

�

��

zzzzy�
2�
 B 
�� 3 �

� ß

�
����

��
��

��
��

�

) "
âuM XZHJHJNPTSNPacM?l2Ç�K�FSK�Ø¼EJN²FSK,X d!ac\�Ä¤acMJK�M6T$acb(T ^ K,M9XjTSEGF¢XZY|N[R`ac\,aZFIÄ ^ N[R`\�� �'TIa d�acN[MJd!N[HJK�Ç¬NPT ^ T ^ K
N[HJK!MCTSN²TVU Ç ^ K�MJK!O6KQF,NPTIR�NPMJHJKQÎJNPMJfÏaZi�(�K�d!T�x��wya. � iv. � ß 0$RSXjTSN[R�É9K�R��r.�[T0 �� [�� � � � Fnl�N�Ð�KZÐ[l
Ç ^ K�MJK!O6K!F�T ^ K�acMJY²U,K�M6TIFSNPK�R�N[M x��wy|T ^ XjT��$\,a�O6K�R�XjFSKvFnæ�R�Ð ]�^ N[R�d�acMJd�YPEJHJK�R�T ^ K�HJK!É9MJN²TSN[acM�acb?T ^ K
aZi�(�K�d!TSR¬acb2T ^ K_\¶EJYPTSNPdeXjTSK�fcaZFIU,acb©R`UG\�\,K!TIFSNPd�bÃEJMJd!TSaZFSR!Ð

] a�fcNPO6K%\,KeXZMJNPMJf�TSaÑT ^ K%ÄJFSKQOGN[acEJR|HJK!É9MJN²TSN[acM?l6T ^ K�FSKeXZHJK!F(R ^ acEJY[HºÚ6K�K!Ä�N[M�\�N[MJH¶T ^ K¬bÃacYPY[a�Ç�NPMJf
KQÎJXZ\�Ä9Y[KZlGÇ ^ N[d ^ NPR�XZYPRIa�T ^ K_acMJK_acb©\�XZN[M�N[M6TSK!FIK�R`TeÐ

��
 �bE��w��A ��G 

G\!'K!T �Ïi£K�XºRI\�XZY[Y¤Ä£K!FS\¶EGT¢XjTSN²O6K�deXjTSK�fcaZFIU6l9XZMJH�Y[K!T

� � x��wy �ËW�acY[NP\
��� � �

� 2 ��B !$#
#$#�! � ��3
Ç ^ K!FSKX�

� �
N[R.T ^ K¶Y[XZR`T�MJacM¼è�F�K!MCTIF`U6l?XZMJH�T ^ Kºd!acY[N[\�NPT.NPR.T¢XjÚ6K�M�a�O6K!F�T ^ K*KQÎGTIK�MJRIN[acM�bÃEJMJd!TSaZFIR �

.¥Ç ^ N[d ^ XjFSK�N[RIac\�aZFIÄ ^ N[RI\�R©acb9deXjTSK�fcaZFSNPK�Rh0QÐ ]%^ K�M!� ��i¤K!d�ac\,K�R
X�R`U¼\,\,K!TIFIN[d�bÃEJMJdQTSaZF
Ç�N²T ^ OZXZYPEJK�R



	 � � ® � ® 5�� . 5 * � µ�� , � * � . ® � ® .�� * � 5����

N[M�) ��
clyÇ ^ K!FSK­T ^ K�N[RIac\,aZF`Ä ^ N[RI\,R � �jXjFSK(N[MJHJEJd�K!HºiCU_T ^ K�Ä¤K!FI\ºEGTSXjTSN[acM$bÃEJMJdQTSaZFSR�Ð�!'NPÚ6K!Ç¬N[R`K � � �
N[R¬X�R�UG\,\,KQTIFSN[d�bÃEJMJdQTSaZF.Ç¬NPT ^ OZXZYPEJK�R�NPM 4#4�Ð

<¼a�b XjF
Ç�K ^ X�O6K�HJK�RIdQFSNPi£K�Hz(�EJR`T|T ^ K�aZi�(�K�d!TSR!l±XZMJH¶Ç�K�R`TSNPY[YGMJK!K�HºTIa_HJK�R`d!FSNPi£K�T ^ K � è¡\,aZFIÄ ^ NPRI\,R�Ð
âuM$T ^ K�bÃacYPY[a�Ç�NPMJf.HJK!É9MJN²TSN[acM?ljÇ­K­EJRIK � G��ÊTSa.HJK�MJaZTIK �6ã� #"#"#"K � � @ ��Ð�gnaZF�X¬i9N{(�K�d!TSNPacM � ì�� $ � G���l
� � HJK�MJaZTSK�R%T ^ K�bÃEJMJdQTSaZFd. � ß 0 % $ � ß HJK!É9MJK�H iCU�T ^ K_bÃaZFI\ºEJY[X

� � ì�. .�� �C�T $� � �  $� � �  #"#"#" 0D #"#"#"
 �.��	% �! $� % �  $�	% �  #"#"#"+0 0 �$ .����J2 �43  $���J2 � 3  $����2 � 3  #"#"#"+0>"

".i9R`TIFSXZd!TSYPU6l � � N[R(T ^ K.N[MJHJEJd�K!H�NPRIac\,aZFIÄ ^ NPRI\�acb¤deXjTSK�fcaZFIN[K�R­fcN²O6K�M�iCU,NPHJK�MCTIN[bÒUGNPMJf�. � ß 0 % Ç�N²T ^ X
RIEGi£deXjTSK�fcaZFIU�acb � % O � lCÄ9EJY[Y[NPMJf�inXZdSÚ,XZYPacMJf � lGXZMJH�aZi9RIKQFIOGNPMJf�T ^ XjT�T ^ N[R(ÄJFIa¼d�K�R`R­b XZd!TSaZFSR(T ^ FSacEJf ^
T ^ K_RIEGi¤deXjTIK�fcaZFIU�� ß acb � � Ð
��A����	��
��HC
� ��G�6�G ]�^ K � è¡\,aZF`Ä ^ N[RI\,R|acb£T ^ K¬\¶EJYPTSNPdeXjTSK�fcaZFIU$acb¤R`UG\�\,K!TIFSNPd�bÃEJMJd!TSaZFSR�XjFIK�HJK!É9MJK�H
XZR�bÃacY[YPa�Ç¬R�ì�!'K!T �A�# #"#"#"K ��w%±l6XZMJH � i¤K�R`U¼\,\,K!T`FSN[d(bÃEJMJd!TSaZFSR�Ð�" � è¡\�aZFIÄ ^ N[RI\ K ì�.��A�T #"#"#"K ��w%�0)$
� XZRIR`N[fcMJR.TSa�KeXZd ^ d ^ acN[d�K¶acb�i9N (�K!d!TSN[acM � ì�� � tL $ � G �ÝX�M9XjTIEGF¢XZY2TIFSXZMJRIbÃaZFS\�XjTSNPacM K � XZR�NPM�T ^ K
bÃacY[YPa�Ç¬N[MJf .�MJacMJd�ac\,\¶EGT¢XjTINPO6K10�HJN[XZfZF¢XZ\ ì

. � ß 0 % � B � OPOQO � � �
//

� �

��

����~� 	��

) %

�
��� ß � // )a"

��K!FSK(T ^ K(FSNPf ^ T2O6K!FITSNPdeXZY±XjFIFSa�Ç NPR2T ^ K�deXjTSK�fcaZFSNPdeXZYcÄJFSa¼HJEJdQT�N[M�),lZXZMJH$T ^ K­YPK�bÒT=O6KQFITSN[d�XZY¼XjFIFIa�Ç N[R=XZR
HJK�RIdQFSNPi£K�HºXji¤a�O6KZÐ ]�^ K�RIK­TIF¢XZMJR`bÃaZFS\�XjTSNPacMJR K � \ºEJR�T�RSXjTSNPRIbÒU_T ^ K­bÃacY[YPa�Ç¬N[MJf.d!a ^ K!FSK�MJd�K�d�acMJHJN²TSN[acMJR!l
T ^ K%ÉJFSR`T(acb£Ç ^ NPd ^ N[R(XZM�K�Ø±EJNPOjXjFSNÒXZMJd!K�R`T¢XjTIK�\,K�M6T|d�acMJMJK�d!TSNPMJf�T ^ K�XZd!TSN[acMJR|acb
"�EGT�.��;0%acM�T ^ K ��æ�R
Ç¬NPT ^ T ^ K,XZd!TIN[acMÏacM ��l©XZMJH�T ^ K�RIK!d�acMJHÌFSK�Y[XjTSK�R�T ^ K K � æ�RÑbÃaZF$HJNPÅ£K!FSK�M6T*d ^ acN[d!K�R�acb � Ð,gnaZFÑT ^ K
ÉJFSR`T�acMJKZl£fcN²O6K�M K�YPK�\,K�M6TSR ���! #"#"#"K ��=%¶acb�"�EGT�.��#0Ql'Y[KQT	�� � � � � .���� � G#G#G � ��% 0 � Ð ".iJiJFSK!O¼NÒXjTSK
� �
bÃaZFd.����h0 ��@/G#G#G�@ . ��% 0 �²Ð ]%^ K!M Ç�K_FSK!Ø¼EJNPFIK_T ^ K_bÃacY[Y[a�Ç¬N[MJf�HJN[XZfZF¢XZ\,R%acb©M9XjTSEGF¢XZYATIF¢XZMJR`bÃaZFS\�XjTSNPacMJR
TSa�d�acN[MJd�NPHJKZì

��G�6�
4�
�

. � ß 0 %

��B � OPOPO � 
���

//

OOOOOOOOOOOOOOO

''

� B � OPOPO � � �
''

������

 �

� �

��

. � ß 0 %

� B � OPOQO � � �
��

������
	��

) % �
��� ß � // )

�

. � ß 0 %

��B � OPOPO � 
���

//

� �

��

. � ß 0 %

� B � OQOPO � � �
��

� �

����
��

��
��

�

____ks 	��� ß
�

��?
??

??
??

??
) % �

��� ß

2��
 3 � ??���������
//� //

�� ��
��
2 �
 3 �

)a"



��� *��
·Z¦ . µ ��� � 5 ·c¦ � * � � � � 5�� � � · � * � * , � * � ¯ 5o� µ
µ � ·-� ��� 5 ¯
	 5 µ���� 	 �

gnaZF�T ^ K�RIK!d�acMJH d�acMJHJNPTSNPacM?l©fcNPO6K!MÌi9N (�K�d!TIN[acMJR � �¶XZMJH � � ì�� � tL $ � G ��l­T ^ K!FSK�NPR$X EJMJN[Ø±EJK!�H.
"�EGT�.��#0�RIEJd ^ T ^ XjT � � � � � �GÐ�ÛÊK�FSK�Ø±EJNPFSK.T ^ K�bÃacYPY[a�Ç�NPMJf¶HJNÒXZfZF¢XZ\,R�acb'M9XjTIEGF¢XZY£TIF¢XZMJR`bÃaZFS\�XjTSNPacMJRTSa�d�acN[MJd�NPHJKZì

��G�6�
 � �

. � ß 0 %

� ��

��

� �B
##HH

HH
HH

HH
H

� B � OPOQO � � �
//

������ 	�� B
) %

�
��

� ß
�

""EE
EE

EE
EE

� ß

�� ::uuuuuuuuu

//� //

�� ��
��



��
)

�

. � ß 0 % � B � OPOPO � � �
//

� ��

��

����~� 	 � �

) %

�
��� ß � // ) "

]�^ N[RÑd�acMJHJNPTSNPacMÏNP\�Ä9Y[NPK�R�T ^ XjT�N²TÑN[RÑRIE �,d�NPK�M6T�TSa�R`Ä¤K�d!N[bÒU K � bÃaZF$X�RIN[MJfcYPK�d ^ acN[d!K�acb � l'RIN[MJd!K,XZY[Y
aZT ^ K!F%i9N (�K!d!TSN[acMJR%bÒFSac\ � TSa � G��ËXjFIK_acbAT ^ KÑbÃaZFS\ � �¶bÃaZF �X. "�EGT1.��#0QÐ%âuM�ÄnXjFITSN[d!EJYÒXjFelJNPb � � ãcl
NPT.RIE �,d�K!R�TIa�EJRIK � � N[H �Al£N[M�Ç ^ NPd ^ d�XZRIK*Ç�K$É9MJH�T ^ XjTÑX ã!è¡\,aZF`Ä ^ N[RI\ N[R#(�EJR`T_XZM�K�Ø±EJNPOjXjFSNÒXZM6T
M9XjTSEGF¢XZY?TIFSXZMJRIbÃaZFS\�XjTSNPacM?Ð

Û ^ K�M ) N[R�K�MGFSN[d ^ K�Hêa�O6K!F R`\�XZY[Y�deXjTIK�fcaZFSN[K!R�aZF�RIN[\�Ä9YPN[d�N[XZY.RIK!TIR�l�T ^ K � è�\,aZFIÄ ^ N[R`\,R�bÒFIac\
�A�# #"#"#"
 ��w%ÌTSa � NPM ^ K!FSNPT�X deXZMJacMJN[d�XZY�K�MGFSN[d ^ \,K!MCTeì ]�^ K�M9XjTIEGF¢XZY.TIF¢XZMJRIbÃaZFI\�XjTSN[acMJR�i£K!TVÇ�K�K�M
bÃEJMJd!TSaZFIR N[M6TSa ) bÃaZFS\ X deXjTSK�fcaZF`U aZF�RIN[\�Ä9Y[N[d!NÒXZY�RIK!TelÑXZMJHÓK�XZd ^ FIK�Ø¼EJN²FSK�\,K�M6T bÃaZF�HJNÒXZfZF¢XZ\�R
TSaÊd�acNPMJd�N[HJK�R�Ä¤K�d�N²É9K�R�XZM K�Ø¼E9XZYPN%$�KQFel�HJK!É9MJN[MJf T ^ K � è�\,aZFIÄ ^ NPRI\,R,XZR,XÌdeXjTSK�fcaZFIU aZF�RINP\�Ä9Y[NPd�NÒXZY
RIK!T�Ðj��aZFSK�a�O6K!Fel£RIN[MJd�K$T ^ K$MJK!FIO6K*bÃEJMJd!TIaZF�ÄJFSK�RIK!F`O6K�R�XZY[Y'Y[NP\,NPTSR!l9Ç ^ K�MÌ) NPR.K�MGFSNPd ^ K�H�a�O6K!F�R`\�XZY[Y
deXjTSK!fcaZFSN[K�R!l�T ^ KÌMJK!FIO6KÌacb$T ^ KÌdeXjTSK�fcaZF`U acb � è�\,aZFIÄ ^ NPRI\,R�NPR�deXZMJacMJNPdeXZY[Y²U NPRIac\,aZFIÄ ^ NPd�TSa T ^ K
RINP\�Ä9Y[NPd�NÒXZY¤R`K!T.acb � è¡\,aZFIÄ ^ NPRI\,R%aZiJT¢XZN[MJK!H�iCU�O¼N[K!Ç¬N[MJf�)éXZR¬K�MGFIN[d ^ K�H�a�O6K!F.RINP\�Ä9Y[NPd�NÒXZY£RIK!TSR�Ð
g�N[M9XZYPYPU6l'TSa�fcNPO6K,R�UG\,\,KQTIFSN[dºbÃEJMJd!TSaZFIR$T ^ K�R`TIFSEJdQTSEGFSK�acb%X \¶EJYPTSNPdeXjTSK�fcaZFIU6l'Ç�K,\¶EJR`T*R�Ä¤K�d�NPbÒU

T ^ K,� %�è¡XZd!TSNPacM�acM�T ^ K � è¡\�aZFIÄ ^ N[RI\�R�XZMJH�T ^ K�\¶EJYPTINPÄJFSa±HJEJd!TeÐ
ÛÊK_Ç%FSNPTIK � è�\�XjÄw.��A�# #"#"#"
 ��w%e� ��0
bÃaZF%T ^ K � è�\,aZFIÄ ^ N[R`\,R�bÒFSac\ .��A�! #"#"#"* ��w%R0�TIa ��Ð
��A����	��
��HC
� ��G CwG�ëÑN²O6K�Mm, .�� %±l9Ç­K�HJK!É9MJK

, � ì � è¡\�XjÄ .��A�! #"#"#"* ��	%e� �v0)$ � è¡\�XjÄw.�� 0�2 �43  #"#"#"K �� 0�2 %#3 � ��0

iCU�FIK�Ø¼EJN²FSN[MJf .�, � K 0 � TIaºi£K_T ^ K_M9XjTSEGF¢XZY?\�XjÄ

. � ß 0 % � ��� B � � OQOPO � � ��� � �//
0 �

��

) %

::
::

::
::

::
::

::
::

:: �
����

zzzzy�
0 �

0 �
��. � ß 0 % � B � OQOPO � � �

//

� �
��

������
	��

) %

�
&&MMMMMMMMMMMM

� ß � // )a"



	 � � ® � ® 5�� . 5 * � µ�� , � * � . ® � ® .�� * � 5����

��K!FSK7, �_N[R�T ^ K*M9XjTSEGF¢XZY=NPRIac\,aZFIÄ ^ NPRI\ T ^ XjT.Ä¤K!FI\ºEGTIK�R.T ^ K*b XZd!TSaZFIR�acb©T ^ K*deXjTSK�fcaZFIN[deXZY'ÄJFSa¼HJEJd!T�Ð
8�YPK�\,K�M6T¢XjFIU�ÄnXZR�TSN[MJf�XjFSfcEJ\,K�M6TSR%R ^ a�ÇêT ^ XjT-, � K NPR�XZf6XZNPM X � è�\,aZFIÄ ^ NPRI\ Ð
] aÑHJK!É9MJK¬T ^ K�\¶EJYPTSN²ÄJFSa¼HJEJdQTel6d�acMJRIN[HJKQF­R`U¼\,\,K!TIFIN[d�bÃEJMJd!TSaZFIR � � q � bÃaZF¬ã'Wb[ W � XZMJH�ãjW�U � W

� �nbÃaZF©KeXZd ^ [IlZXZY[RIa � �nbÃaZF­ãjWe[ W � lZXZMJH_É9M9XZY[YPU�� Ð
ë�NPO6K�M � � è¡\,aZF`Ä ^ N[RI\,R K ��ì�x�� � y#$ � �`lyÇ ^ K!FSK
x�� � y­ì�� .�� ���# #"#"#"* �� � ; � 0Ql6XZMJHºX � è�\,aZFIÄ ^ NPRI\ �£ì�x � y�$�� lZÇ�K�MJK�K�H¶TSa�HJK!É9MJK%XZM . �w� �mG#G#G
� � % 0¡è
\,aZFIÄ ^ NPRI\

� ì�� : .���� K �T #"#"#"
 K % 0Qì�x��7y�$���"
ÛÌFSN²TSK �êbÃaZF��w��� G#G#G � � %±Ð gnaZF�KeXZd ^ � ì�� � tL $ �gG ��l_Ç�K�\¶EJR`T�ÄJFSa±HJEJd�KÏXÊM9XjTSEGFSXZY�\�XjÄ
� � ì�� $ � � � � l£RIEGi�(�K�d!T�TSa�d�a ^ K!FIK�MJd�KZÐ�D�NPdSÚ�i9N (�K!d!TSN[acMJR � ��ì�� �tL $ � � G �ÝXjFIi9NPT`F¢XjFSN[Y²U6l£XZMJH�YPK!T
� � . � � � G#G#G � �	% 0 � � � l±RIa � � . � � � G#G#G � �	% 0 � Ð�ÛÊK�MJa�Ç HJK!É9MJK � � XZR�T ^ K�TIFSXZMJRIbÃaZFS\�XjTSNPacM
aZiJT¢XZNPMJK�H bÒFSac\ T ^ K_bÃacY[Y[a�Ç¬N[MJfºfcY[EJN[MJf�HJNÒXZfZF¢XZ\�ì

. � ß 0 ; �t
//

� �

!!C
CC

CC
CC

CC
CC

CC
CC

CC
CC

CC
CC

C
. � ß 0 ;�B @/G#G#G�@ .�� ß 0 ; � � t � B � OPOPO � � �

//

	 �B � OQOPO � 	 ��
��

������
2 	 B43�� B � OPOPO � 2 	 � 3�� �

) ;1B @HG#G#GJ@�) ; �
2 � 3 �

��. � ß 0 % � t � B � OPOPO � � � //

������ �
�� �

��

) % �
��� ß � // ) "

âVT%N[R%XZM�NPMCTSKQFSK�R`TSNPMJf�KQÎGK!FSd�NPRIK�TSa�EJR`K�XZYPY£T ^ K�ÄJFSK!OGNPacEJR¬d!a ^ K!FSK�MJd�K_d�acMJHJNPTIN[acMJR�TSaºO6KQFSN[bÒU�T ^ XjT�T ^ NPR
HJK!É9MJN²TSN[acM,HJa±K�R�MJaZT�HJK!Ä¤K!MJH�acM�T ^ K�d ^ acNPd�K�R�acb�� �`l±XZMJH�T ^ XjT�NPT(HJa¼K�R(NPTSRIK!Y[b£RIXjTSN[RIbÒUºT ^ K¬MJK�d�K�RIRIXjFIU
d�a ^ K!FIK�MJd�K�FSK!YÒXjTSNPacMJR¬bÃaZF�XZM �£è¡\�aZFIÄ ^ N[RI\�Ð

�\A�E/�rD���G ]%^ K�HJK!É9MJNPTSNPacM�acb©R`U¼\,\,K!TIFIN[d�bÃEJMJd!TSaZF�fcN²O6K�M�Xji£a�O6K$NPR�fcKeXjFIK�H�TSa�Ç�XjFSH�acEGF.XjÄJÄ9Y[N[d�Xyè
TSNPacM�F¢XjT ^ K!F=T ^ XZM$fcK�MJK!FSXZY[NPTVU6Ð � EGF�HJK!É9MJN²TSN[acM*EJR`K�R=T ^ K­d�XjTSK�fcaZFSNPdeXZYCÄJFIa¼HJEJd!T
XZMJH$inXZR`K!Ä¤acNPMCT . É9M9XZY
aZi�(�K�d!TY0.FSK�R�TIFSN[dQTSN[acMJR�TSa�X�O6acNPH�NPMCT`FSa¼HJEJd�NPMJf�T ^ K¶Ä¤a±aZFSYPU�i¤K ^ XeO6K�H &`RI\,XZR ^ ÄJFIa¼HJEJd!T�*�acb=. inXZRIK�Hb0
deXjTSK!fcaZFSN[K�R!Ð ]%^ K�d�aZFIFSK�dQT*fcK�MJK!F¢XZY|HJK!É9MJN²TSN[acM?l©EJR`N[MJf�X�R�UG\,\,KQTIFSN[d¶\,acMJacNPH9XZY�ÄJFSa¼HJEJd!T$N[MÏÄ9Y[XZd�K
acb¬T ^ K�deXjTIK�fcaZFSN[d�XZY­ÄJFSa¼HJEJd!T�l�Ç�acEJY[H HGFSaZÄ T ^ K�d�acMJHJN²TSN[acMJRºN[M6O6acYPO¼N[MJf�T ^ K�É9M9XZY�aZi�(�K�d!T .¥F¢XjT ^ K!F
T ^ XZM�FSK!Ä9YÒXZd!N[MJf�T ^ K!\ Ç¬NPT ^ T ^ K�XZM9XZY[acfcacEJRÑd�acMJHJNPTIN[acMÏbÃaZFÑT ^ K�EJMJNPTY0.i±U�FSK!R`TIFSNPd!TSN[MJf�TSa�T ^ K�bÃEJYPY
RIEGi£deXjTSK�fcaZFIU�acb?aZi�(�K�d!TSR+��Ç ^ K!FSK�MJacMJK�acb¤T ^ Kd� �2XjFSKu$�K!FSaJÐ ]�^ N[R�O6KQFSRIN[acM�acb¤T ^ K�HJK!É9MJNPTSNPacM,T ^ K�M
bÃEGFIT ^ KQF.fcK�MJK!FSXZY[N%$!K�R¬TSaºT ^ K�d�XZRIK_Ç ^ K�M�) N[R¬X�\¶EJY²TSN[deXjTIK�fcaZFIU6Ð

� 0���<£;=5 �.79<?5.À?¿C@G¿?Â��27 �.@G¿?7��©;=<?ÂÃ7��¶¿?; 
 �=5.5.7J¿?<?ÂÃÁ
��À'8AÁ£¿¤;=<S�
	�a�Ç T ^ XjT�Ç�K ^ X�O6K�fcN²O6K�M�acEGF�N[M6TSK!FS\�K�HJNÒXjTSK�deXjTSK�fcaZFIU�acbAR`UG\,\�K!TIFSNPd¬bÃEJMJd!TIaZFSR�lGÇ�K�deXZM�ÄJFSa�O6K

T ^ K_bÃacY[Y[a�Ç¬N[MJf¶T ^ K�aZFSK�\�Ð

#@?BA�C�D�A�E � GHF�G IwK)M�WhM=f`[�Pd]dc�_nQ3f{ZYcep
N�Q UiW � ZYW�UR] abM~WY]dceQTP�Q�f�g M�N�P�Q�MTS�UiWYf�M�[jQ Uv[�Xi]d]\M�Q�W�f�N�ZYc�p�N�q
Q UiWh[@M	� Q�M~p�sRf�peStQHK)M NhUip)[�Q�W�crN�Q3f�Uip � U Z�
���PR]�a�_%M�
 x��ex



��� *��
·Z¦ . µ ��� � 5 ·c¦ � * � � � � 5�� � � · � * � * , � * � ¯ 5o� µ
µ � ·-� ��� 5 ¯
	 5 µ���� 	 �

� W�U1U Z�x�ÛÌK�MJK�K�H�TSa�fcN²O6K_bÃEJMJd!TIaZFSR

�|ì¢&f%e.��*�# #"#"#"K ���%e��� 0�$ � è¡\,XjÄL. � �*�T #"#"#"* �� ��%���� � 0

Ç ^ N[d ^ ÄJFSK�R`K!FIO6K�T ^ KÑ\¶EJYPTSNPdeXjTSK�fcaZF`U�R`TIFSEJdQTSEGFSKZÐ
ÛÊK%i¤K�fcNPM�i±U�fcNPO¼N[MJf ��acM�aZi�(�K�d!TSR(acbA&f%).��K�# #"#"#"* ��J%���� 0��CbÃaZF�T ^ N[R�ÉGÎ,X � è�Y[N[MJK�XjF­\�XjÄ K ì��K�	@

G#G#G @
��%3$ � Ç¬NPT ^ R`TIFIEJd!TSEGFSKÑ\�XjÄ9R � �Iì K .�? �30 � K .�? G� 0)$ K .�? ���g? G� 0�bÃaZFÑãfWb[ W � Ð|ÛÊK�MJK�K!H XZM
N[MJHJEJd!K�H � è¡\�XjÄ � K ì�. � �K�! #"#"#"K �� �J% 0)$ � ��Ð ]�^ N[R¬N[M�TIEGFSM d�acMJRINPR`TSR¬acb=M9XjTSEGF¢XZYAbÃEJMJd!TIaZFSR@. � K 0 �
bÃaZF¬KeXZd ^ d ^ acNPd�K�acb'i9N (�K�dQTSN[acM � ì�� $ � G � �AÇ�KÑMJK�K�H TSa�R`Ä¤K�d!N[bÒU�X�bÃEJMJd!TIaZF

. � K 0 � ì�� �*�#x�� �$yF@HG#G#G�@ � ��%�x�� % y#$ � � � � .sx�� �CyD #"#"#"K �x�� % y+0D"

"�f6XZN[M?lCÇ�K.i¤K!fcN[M�i±U�R`Ä¤K!d�N[bÒU¼N[MJfk. � K 0 � acM�aZi�(�K�dQTSR�Ð;"�M�aZi�(�K�dQT�acbAT ^ K�RIacEGFSd�K�acb?T ^ NPR�bÃEJMJd!TSaZF
N[R�X � è�TSEGÄ9Y[KJ.	�7�! #"#"#"K ��d%�0�Ç ^ K!FSK � �*XZRIRINPfcMJR�XZMÍaZi�(�K�dQT�� �sx � �\y�acb ���$TSa KeXZd ^ RIK!Ø¼EJK�MJd�K�acb
RIEGi9RIKQTSR

� � q � �6ã� �m� #"#"#"
 � � q � �n� � q  
Ç ^ K!FSK x�� � y � .�� ���! $� � �  #"#"#" 0 . � id. � ß 0�Ð�"�M aZi�(�K�d!T�acb=T ^ K�T¢XjFIfcK!T.XZR`RIN[fcMJR�XZM aZi�(�K�d!T�acb � TSa
KeXZd ^ RIK!Ø¼EJK�MJd�K�acb©RIEGi9RIK!TIR7x �9y � .��	�! �� �  #"#"#"+0QlGÇ ^ K!FSK

�SV � �6ã� #"#"#"
 � ��2 Vu3 � �n� ��2 Vu3  
XZMJH�Ç�K.\¶EJR`T�R�Ä¤K�d�NPbÒU�RIEJd ^ XZM�XZRIRIN[fcMJ\�K�MCT­bÃaZF�KeXZd ^ aZi)(�K!d!T�.	�7�! #"#"#"* ��d%R0|acb?T ^ K.R`acEGFSd�KZÐ ] a*HJa
RIaJl9bÃaZF_ãfWb[ W � lnYPK!T x � ��x�� y
� y�i£KÑT ^ K�RIK�Ø±EJK�MJd�K�Ç¬NPT ^ UZè�T ^ K�MCT`FIU�T ^ K�RIEGi9R`K!T

� ��x �9y
� q � � � � B 2 � ! q 3 � �6ã� #"#"#"K � � q � �n� � q "
]�^ K�Mo.	�7�6x � � x �9yD�$yD #"#"#"K ��d%Jx � � x �9yu% y+0�N[R�XZM aZi�(�K�d!T�acb �K�9@/G#G#GJ@��J%¼l9TSa�Ç ^ N[d ^ Ç�K_\�X�U�XjÄJÄ9Y²U
acEGF � è¡Y[NPMJKeXjF.\,XjÄ K TSaºÄJFIa¼HJEJd�K*XZM�aZi�(�K�d!T.acb ��Ð|ÛÌK_T ^ K!FIK�bÃaZFSK�HJKQÉ9MJK

. � K 0 � .	�7�# #"#"#"
 ��d%�0!x�� y­ì�� K .��7�6x � � x � y>�$yD #"#"#"K ��d%�x � � x � yN%�y+0D"
] a�d�ac\�Ä9YPK!TSK*T ^ KºHJK�RId!FSN²ÄJTSN[acM�acbu. � K 0 � .	�7�! #"#"#"K ��d%�0�XZRÑXZMÏaZi�(�K�d!T_acb � � � � .sx�� �CyD #"#"#"K �x�� % y+0Ql
Ç�KÑ\¶EJR`T%R`Ä¤K�d!N[bÒU�T ^ KÑ\�XjÄ9R�� � � %�� V ! ' Ð�<¼KQTITSN[MJfk.�[s EU�0 � � � � . Y�0Ql9XZMJH�Ç¬FSN²TSN[MJf��S5�� � � � x �9yu5��!lJÇ�K
HJK!É9MJK � � � %�� V ! ' ! � TSa¶i¤KÑT ^ K�d�ac\�Ä¤acRIN²TSK

K .	�7�6x �w�CyD #"#"#"* �� �ux � � � q �jyD #"#"#"K ��d%�x �S%�y+0 � K .	�7�6x �w�CyD #"#"#"* �� �ux � � � q �7y> #"#"#"K ��d%Jx � % y+0
� �

L#L)L�L�L�L�L $ K .	�7�6x �	�>yD #"#"#"
 �� �sx � � � q �'y � � �sx � � � q �7yD #"#"#"* ��d%Jx � % y+0
K . � � �� � � � q ! ' ! � % 0
L#L)L�L�L�L�L $ K .	�7�6x �	�>yD #"#"#"
 �� �sx � � yD #"#"#"* ��d%�x �S%�y+0D"

]�^ KÑd!a ^ K!FSK�MJd�K�FSK�Ø±EJNPFSK!\,K�M6TSR�acM�T ^ K � �`æ�R�N[M�T ^ K�HJK!É9MJNPTIN[acM�acb2X � è�Y[N[MJK�XjF�\�XjÄ�XjFSK#(�EJR`T�Ç ^ XjT�NPR
MJK�K�HJK!H�TSaºK�MJRIEGFSKÑT ^ XjT¬T ^ N[R�d�ac\�Ä£acRINPTSK�NPR¬XZf6XZNPM�X¶R`TIFIEJd!TSEGFSK_\�XjÄ�bÃaZF.XZM�aZi)(�K!d!T�acb � ��l9XZR�T ^ K
FSKeXZHJKQF.\�XeU�d ^ K�dSÚ¤Ð



	�� � ® � ® 5�� . 5 * � µ�� , � * � . ® � ® .�� * � 5����

ÛÊK�KQÎ¼TSK�MJH�. � K 0 � TSa�\,aZFIÄ ^ N[R`\,R=acb � �*��x�� �$y�@ G#G#Gs@ � �J%�x��	% y©XZR�bÃacYPY[a�Ç�R!ì�ëÑN²O6K�M ���`ì�� ��$ � �
N[M � � �|bÃaZF_ãfWb[ W � l9T ^ K � è¡YPN[MJKeXjF¬\�XjÄ K lJi¤K�NPMJf,X�bÃEJMJdQTSaZFel9ÄJFSa�O¼N[HJK�R¬EJR¬Ç¬NPT ^ X�\�XjÄ

K . ��0Qì K .	�7�Tx �	�$yD #"#"#"* ��d%�x �S%�y+0)$ K .	�^�#x �	�$yD #"#"#"* 
�d%1x �S%�y+0D 

XZMJH�T ^ NPR¬fcN²O6K�R�T ^ K�\�XjÄ�acM�\�aZFIÄ ^ N[RI\�R%bÃaZF@. � K 0 � Ð
L�MGÄnXZdSÚGNPMJf T ^ K�HJK!É9MJNPTSNPacMJR�R ^ a�Ç¬R�T ^ XjT�T ^ K�\�XjÄ9RO. � K 0 � bÃaZFS\ T ^ K�d!ac\�Ä¤acMJK�M6TSR�acb_X � è

\�XjÄAlhXZMJH Ç�K ^ XeO6K�T ^ K!FSK!bÃaZFSK*R`Ä¤K!d�NPÉ9K�H�T ^ K$\,XjÄ	� acM�aZi�(�K�d!TSR.acb
&'%r.��K�! #"#"#"* ��J%e��� 0QÐ " \,aZF`è
Ä ^ N[R`\ �2ì K $ � NPMÓ&f%�.��*�# #"#"#"K ���%e��� 0�NPR�X M9XjTSEGF¢XZY.TIFSXZMJRIbÃaZFS\�XjTSNPacM d!ac\,\¶EGTSN[MJfÊÇ¬NPT ^ T ^ K
R`TIFIEJd!TSEGFSK_\�XjÄ9R � �IlJÇ ^ NPY[K_X�\,aZFIÄ ^ NPRI\ bÒFSac\ � K TSa � ��N[R�X�d�a ^ KQFSK�M6T�d ^ acN[d�K_acb=M9XjTSEGF¢XZYATIF¢XZMJRuè
bÃaZFS\�XjTIN[acMJRÑbÒFSac\ . � K 0 � x��	y�TSa . � �r0 � x��wy�l2T ^ K�bÃEJMJd!TSaZFSR$Ç�K ^ X�O6K�(�EJR�T*HJK�RId!FINPi¤K!H?Ð ë�NPO6K�M � N[M
&f%�.��*�# #"#"#"K ���%e��� 0�l�T ^ K�M9XjTIEGF¢XZY�TIF¢XZMJR`bÃaZFS\�XjTSNPacM . � K 0 � x��wyF$ . � �r0 � x��wy�NPR�N[MJHJEJd�K!H iCUÙT ^ K
d�ac\�Ä£acMJK�M6TSR¬acb ��OGN[X¶T ^ K�XZRIR`N[fcMJ\,K�M6T

. � K 0 � .	�7�T #"#"#"* ��d%�0!x�� y � K .	�7�6x � � x �9yD�$y> #"#"#"D ��d%�x � ��x�� yu% y+0
�

L)L�L $ ��.	�7�6x � � x �9yD�$yD #"#"#"> ��d%Jx � � x �9yu% y 0 � . � �r0 � .	�7�! #"#"#"
 ��d%�0!x �9yD"

"�R*Xji£a�O6KZl'T ^ K,RIK!Ø¼EJK�MJd�K x � � x �9y
��y_N[R_bÃaZFS\,K�HÊbÒFSac\ x �9yÑiCU � � x �9y
� q � � � � B 2 � ! q 3 Ð ]%^ K�FIKeXZHJK!F\�XeU�MJa�ÇêEJMGÄnXZdSÚ�T ^ K�RIK_HJK!É9MJNPTSNPacMJR¬TSaºÉ9MJH�T ^ XjT%Ç�KÑHJa,N[MJHJK�K!H ^ X�O6K�X�bÃEJMJd!TIaZF�XZR%MJK�K�HJK�H?Ð
âVT_FIK�\�XZN[MJRÑTSa�d ^ K�dSÚ�T ^ XjT��ÙÄJFIK�RIK!FIO6K!R�T ^ K�R�UG\,\,KQTIFSN[d¶fZFSacEGÄÊXZd!TSN[acMJR!l2T ^ K,EJMJN²TSR�l=XZMJHÌT ^ K

\¶EJYPTSN²ÄJFSa¼HJEJdQTeÐ ]�^ K�RIK�O6KQFSNPÉ9deXjTIN[acMJRºXjFSK�K�MCTINPFSK�Y²U R`TIF¢XZNPf ^ TIbÃaZFIÇ�XjFSH fcNPO6K�M T ^ K�bÃaZFS\¶EJYÒXZRºXji¤a�O6K
XZMJH�XjFSKÑY[K!bÒT¬TSaºT ^ K_FIKeXZHJK!FeÐ

� 0���<£;25 
 �=5.5.7J¿?<?ÂÃÁ
��ÀA8AÁ£¿?;=<S�º¿?; 
 �=5.5.7J¿?<?ÂÃÁ 
��n79Á£¿¤<¤@
ÛÊK�TIEGFSMÊMJKQÎGT�TSa T ^ K,HJK�R`d!FSNPÄJTIN[acM acb�acEGF*\¶EJYPTSNPbÃEJMJd!TSaZF*bÒFIac\ R`U¼\,\,K!TIFIN[dºbÃEJMJd!TSaZFSR*NPM )7��


TSaÊR`U¼\,\,K!T`FSN[d�R`Ä¤K!d!TIF¢XGÐ�"�f6XZN[M?l­TSa XeO6acN[HÆT ^ K�d�acMJbÃEJRIN[acMÍacb.T ^ K�HJN²Å¤K!FSK!MCT�YPK!O6K�Y[R�acbÑbÃEJMJdQTSaZFSR
XZMJH�M9XjTSEGF¢XZY=TIFSXZMJRIbÃaZFS\�XjTSNPacMJR�l£N²T�N[R�d�acM6O6K�MJNPK�MCTÑTSa,Ç�aZF`Ú�XZR�Y[acMJf�XZR�Ä¤acRIR`NPi9Y[K$Ç¬NPT ^ R�UG\,\,KQTIFSN[d
bÃEJMJd!TSaZFIR%NPMCTIa¶XZM�XjF`i9NPTIF¢XjF`U,deXjTSK!fcaZFIU�) .�RSXjTSNPRIbÒUGNPMJf*d�K!FIT¢XZNPM ^ U±Ä¤aZT ^ K�R`K�Rh0QÐ ]%^ K�d�acMJR�TIFSEJd!TSNPacM�N[M
T ^ NPR�d�acM6TSKQÎ¼T$N[R�X�\¶EJYPTSNPbÃEJMJd!TSaZF_N[M6TSa�T ^ K�\¶EJYPTSNPdeXjTSK�fcaZFIU�acb�R�UG\,\,KQTIFSN[d¶R`Ä£K�d!TIFSX�N[M )������CÐ,ÛÊK
i¤K!fcN[M�Ç¬NPT ^ XºFIK!OGNPK!Çêacb=T ^ NPR¬\¶EJYPTIN[deXjTSK!fcaZFIU6Ð
]�^ K�R`T¢XZMJH9XjFIH*HJK!É9MJNPTSNPacM*acb¼T ^ K­d�XjTSK�fcaZFIUÑacbJR`U¼\,\,K!TIFIN[d
R`Ä¤K!d!TIF¢X.NPM�) ����� N[M_T ^ K�deXZR`K�Ç ^ K!M�)

N[R(T ^ K�deXjTSK�fcaZF`U�acbARIK!TIR�N[R­EJRIE9XZYPYPU�Ä ^ F¢XZRIK�H�N[M�TSKQFS\,R�acb?T ^ K�RI\�XZR ^ ÄJFSa±HJEJd!T�acb?inXZRIK�H�RINP\�Ä9Y[NPd�NÒXZY
RIK!TIR�ÐºÛÌK�bÃaZFS\¶EJY[XjTSKºT ^ K�HJK!É9MJN²TSN[acMÏN[M�TIK!FS\,R�acb(T ^ K�deXjF`TSK�RIN[XZMÏÄJFSa¼HJEJdQT_Ç¬NPT ^ XZHJHJNPTSNPacM9XZY©inXZRIK
Ä¤acNPMCT.d�acMJHJNPTSNPacMJR�l£R`N[MJd�K�T ^ N[R�Ç�aZF`ÚGR¬i£K!TITSKQF.Ç ^ K!MÊ)éN[R¬T ^ K$deXjTSK!fcaZFIU�acb�R`\�XZY[YAdeXjTSK!fcaZFSN[K�R!Ð ]�^ K
bÃaZFS\¶EJYÒXjTIN[acM�acbAT ^ K�deXjTSK�fcaZFIU�acb2R�UG\,\,KQTIFSN[d¬R`Ä¤K!d!TIF¢X*T ^ XjT�bÃacY[YPa�Ç¬R�R ^ acEJYPH�T ^ KQFSK�bÃaZFSK�i¤K�T ^ acEJf ^ T
acb|XZR�X,ÉJFSR`T�R`TSKQÄÏNPM�T ^ K*d�acMJR`TIFSEJdQTSN[acM�acb�T ^ K*bÃEJMJd!TSaZFÑç FSXjT ^ K!F�T ^ XZM�X�fcK�MJK!F¢XZYPN%$eXjTIN[acM�acb
T ^ K
deXjTSK!fcaZFIU�acb=R`U¼\,\,K!TIFIN[d�R`Ä£K�d!TIF¢X�acb�Ô�×yÖ�Ð

��A����	��
��HC
� ��GHF�G\!'K!T�)ái¤K�X deXjTSK!fcaZFIU�Ç¬NPT ^ É9MJNPTSK,ÄJFSa±HJEJd!TSR¶XZMJH d�aZÄJFSa±HJEJd!TSR�l
XZMJH XZRIR`EJ\,K
T ^ XjT�bÃaZF�XZY[Y � NPM )�l|T ^ K bÃEJMJd!TIaZF � @�. L 0*ÄJFSK�RIKQFIO6K�R,d�aZÄJFIa¼HJEJd!TSR/.�XZR�l­bÃaZF�KQÎ9XZ\�Ä9YPKZl(Ç ^ K�M



��� *��
·Z¦ . µ ��� � 5 ·c¦ � * � � � � 5�� � � · � * � * , � * � ¯ 5o� µ
µ � ·-� ��� 5 ¯
	 5 µ���� 	¢ï

) N[R�deXjFITSK!RINÒXZM d�Y[acRIK!Hb0QÐ !'K!T�) ����� HJK�MJaZTSK�T ^ K�deXjTSK�fcaZFIUÍacb_RIN[\�Ä9YPN[d�N[XZY�aZi�(�K�d!TSR�N[MÝ),l.N�Ð�KZÐ[l
d�acM6TIF¢XeOZXjFINÒXZM6T�bÃEJMJd!TIaZFSR�bÒFSac\ T ^ KºdeXjTSK�fcaZF`U�� acb(RIN[\�Ä9Y[N[d!K�RÑTIa�T ^ KºdeXjTSK!fcaZFIUÊ)�Ð*ÛÊKºEJRIK � TSa
HJK�MJaZTSK¬i¤aZT ^ T ^ K¬É9M9XZYhaZi�(�K�d!T­acb=) XZMJH�XZYPRIa�T ^ K�É9M9XZYhaZi�(�K�d!T�NPM�) �����Cl±T ^ K�d�acMJR`T¢XZM6T�RINP\�Ä9Y[NPd�NÒXZY
aZi�(�K�d!T%acM � Ð
ghaZF � N[M ) ����� XZMJH�ç X$É9MJNPTSK�R`N[\�Ä9YPN[d�N[XZYhRIKQTelGÇ¬FINPTSK�� @�ç bÃaZF�T ^ K�TSK�MJRIaZF�acb �
Ç¬NPT ^ çJ�9d�acMJd!FIK!TSK�Y²U6l � @ ç ^ XZR �£è¡RINP\�Ä9Y[NPd�K�R

. � @�ç,0N; ����
I
� ;*"

" �T�wE E,A1
1D=��� � �;AJ� 
1D=��E NPM ) ����� d�acMJRINPR`TSRÑacb�aZi�(�K�d!TIR �J. k�0.N[MÊ) ��� � bÃaZF$XZYPY�MJacM¼è¡MJK�f6XjTSN²O6K
N[M6TSK�fcKQFSR k'lnXZM XZdQTSN[acM�acb=T ^ KÑR`UG\,\�K!TIFSNPd�fZFSacEGÄ<��i�acM �J. k�0Ql9XZMJH�\�XjÄ9R

� $ ��. k�0 XZMJH �J. k�0A@ � �# $ �J. k � ã�0D 

RIEJd ^ T ^ XjT�T ^ K�\,XjÄ � $ �J. k�0�ÄJFSK�RIK!F`O6K�R*T ^ K-��iZè¡XZd!TSNPacM .¥Ç�N²T ^ T ^ K�T`FSNPO¼NÒXZY(XZd!TSN[acMÏacM � 0�l©bÃaZF
KeXZd ^ _ � ãºT ^ Kºd!ac\�Ä¤acRIN²TSK��J. k�0-@J. � �# 0

] $ �J. k �b_ 0�ÄJFSK�R`K!FIO6K�RÑT ^ K�. � ia@S�+]�0VèVXZdQTSN[acM?lAXZMJH
T ^ K_d�ac\�Ä¤acR`NPTSK�R

�J. k�0F@ � $ �J. k�0A@ � �# $ �J. k � ã�0 XZMJH � @ � �# $ �J. k�0A@ � �# $ ��. k � ã�0

b XZd!TSaZF%T ^ FSacEJf ^ T ^ K�fcN²O6K�M�\�XjÄ � $ �J. k � ã�0QÐ
" � è¡\,aZFIÄ ^ NPRI\ N[M R�UG\,\,KQTIFSN[d�R�Ä¤K�d!T`F¢X�N[M�) �����*bÒFIac\ �h�! #"#"#"D �v%$TSa���d�acMJRIN[R�TSR�acb©\,XjÄ9R

�h�1. k �Y0F@HG#G#G�@ � %). k
%�0#$ ��. k � � G#G#G ��k
% 0

bÃaZF�XZY[Y	k �# #"#"#"D �k
% T ^ XjTºÄJFSK�R`K!FIO6K�T ^ K ��i B7@bG#G#G @ ��i � XZdQTSN[acM XZMJH T ^ XjT�\�XjÚ6K�T ^ K�bÃacYPY[a�Ç�NPMJfHJNÒXZfZFSXZ\,R�d�ac\,\¶EGTSK�bÃaZF.XZYPY
ã'Wb[ W � ì

��G�F 
4�
�
�m�1. k �Y0+@/G#G#G�@ � @/G#G#GJ@ � %�. k
% 0

��

// �

���h�1. k �Y0F@HG#G#G�@ � ��. k �T0F@HG#G#G�@ �v%). k
% 0 // ��. k ��� G#G#G � k
% 0

��G�F 
 � �

. �h�1. k �h0F@/G#G#G�@ � %�. k
% 0+0F@�� �# //

��

��. k ��� G#G#G � k
% 0A@ � �#

���m�1. k �h0F@/G#G#GJ@ . � �+. k ��0F@ � �# 0F@/G#G#G�@ � %�. k
% 0
��

��. k ��� G#G#G � k
%�� ã�0

� �
���m��. k �Y0F@HG#G#G�@ � ��. k � � ã�0F@HG#G#G�@ � %). k
%�0 // ��. k ��� G#G#G � k
%�� ã�0D 



��� � ® � ® 5�� . 5 * � µ�� , � * � . ® � ® .�� * � 5����

Ç ^ K!FSKd? �2HJK�MJaZTSK�R­T ^ K�Ä¤K!FI\ºEGTSXjTSN[acM,NPM � i BNM	OPOQORM�i � M	�­T ^ XjT�\,a�O6K�R(T ^ K.YÒXZR`T­K�Y[K�\�K�MCT�TSa�T ^ Kd. k � �
G#G#G � k � �Ìã�0Vè�R`T|Ä¤acRIN²TSN[acM�i9EGT�aZT ^ K!FIÇ¬N[R`K¬ÄJFSK�R`K!FIO6K�R­T ^ K¬aZFSHJK!Fel±N�Ð�KZÐ[l6T ^ K�dQUGd�YPK@.�_ �Ìã� #"#"#"D �k  �k �Êã�0
Ç ^ K!FSKm_ � k � �(G#G#G � k �ÑXZMJH�k�� k � �(G#G#G � k
%¼Ð ]�^ K9�+%�XZdQTSN[acM acM T ^ K � è¡\�aZFIÄ ^ N[RI\�RºNPR
N[MJHJEJd!K�H�i±U�Ä¤K!FI\ºEGTIN[MJf�T ^ K_ÄJFSa±HJEJd!T�b XZd!TSaZFIR.XZMJH T ^ K_R`UG\,\�K!TIFSNPdÑfZFIacEGÄ�XZd!TSNPacM acM�T ^ KÑT¢XjFSfcK!Tel
Ä¤KQFS\¶EGTSN[MJf$i9YPa¼dSÚGR�Ð ]�^ K�N[HJK�M6TSNPTVU�ã!è¡\,aZFIÄ ^ NPRI\,R�XjFIK.T ^ K*ã!è¡\,aZF`Ä ^ N[RI\,R�N[MJHJEJd�K�H�iCU,T ^ K�N[HJK!MCTSN²TVU
\�XjÄ9R�Ð ]�^ K�\¶EJYPTINPÄJFSa±HJEJd!T�NPR¬NPMJHJEJd�K�H iCU�ÄJFSa¼HJEJd!TIR.XZMJH d�ac\�Ä¤acRIN²TSN[acMJR�N[M�)�Ð

	­U�T ^ K�R`N[\�Ä9YPN[d�N[XZYcM9XjTSEGFSK�acb±T ^ K�d�acMJR�TIFSEJd!TSNPacM?ljT ^ K(\ºEJY²TSN[d�XjTSK�fcaZFIU�NPR=K�MGFSNPd ^ K�H*a�O6KQF©RINP\�Ä9Y[NPd�NÒXZY
RIK!TIR�Ð�Û ^ K�MÍ)ÈNPR¶K�MGFSN[d ^ K�H a�O6KQF�R`\�XZY[Y(deXjTSK�fcaZFSNPK�R¶aZFºRIN[\�Ä9YPN[d�N[XZY(R`K!TSR�l|T ^ K�d�acMJHJNPTSNPacMJR¶N[M T ^ K
ÄJFSK!O¼N[acEJR_HJK!É9MJNPTSNPacMÏTIF¢XZMJR`YÒXjTSK�N[M6TSa�YPN[\,N²TSR�acMÏT ^ K�d�XjTSK�fcaZFSNPK�R�aZF_RIN[\�Ä9Y[N[d!NÒXZY�RIK!TIR�acb­\�XjÄ9R!l=XZMJH
T ^ K(\ºEJY²TSN[d�XjTSK�fcaZFIU�acbGR�UG\,\,KQTIFSN[d
R`Ä£K�d!TIFSX�N[M�) ����� i¤K�d!ac\,K�R=K!MGFSN[d ^ K�H¶a�O6K!F©RINP\�Ä9Y[NPd�NÒXZYcd�XjTSK�fcaZFSNPK�R
aZF%i9N[RINP\�Ä9Y[NPd�NÒXZY¤R`K!TSR�Ð

&�D�C �#C �#� 
���C
� �
G 

G IwK)M�]dce_nQ3f�N�PRQ MTSVUiW�X�U Z�[YXR]d]tM~Q�W�f�N�[�a�MhN�Q3W+P f�p [Yf�]�a�_nfTN�f3PR_�[�M~QH[ PR[/sVM��#p
M�s
PB"YURg�Mzf`[uf`[�Ui]tURW�a�KVfTN=Q UmQHKrM�]dc�_nQ3f�N�P�Q�MTS�UiWYX\Pi[h[�U1N~f3PRQ M�s@Q UmQ�K)Mu[YXi]m]tM�Q3WYf�N�]tURp
Uif3s P�_wNhPRQ�M�SVUiWYX�U Z
[YXR]d]tM�Q3WYfTN�[�abMYN�Q�W�P2U ZÆÔ�×yÖ x

� W�U1U Z�x ]�^ N[R(N[R�XZM�KeXZR`U�d�acMJRIK!Ø¼EJK�MJd�K�acb£T ^ K�HJKQÉ9MJNPTSNPacM,acb£T ^ K¬RI\�XZR ^ ÄJFSa¼HJEJd!T�acb¤RINP\�Ä9Y[NPd�NÒXZYGR`K!TSR
XZMJH�T ^ KÑK�ÎGTSK!FIM9XZY?bÃaZFS\¶EJYÒXjTSNPacM�acb'T ^ K�RI\�XZR ^ ÄJFSa±HJEJd!T�acb2R`UG\�\,K!TIFSNPd.R`Ä£K�d!TIF¢XGÐ ] K�d ^ MJNPdeXZY[Y²U6lGT ^ K
ÄnXjÄ¤KQF Ô�×yÖ­d�acMJR`N[HJK!FSR¶T ^ K�deXjTIK�fcaZFIUÊacb &`Y[K!bÒT��©è�\,a¼HJEJYPK�R+*�Ç ^ KQFSKeXZR*T ^ Kl.�KQÎ¼TSK!FSM9XZY 0_bÃaZFS\¶EJYÒXjTSNPacM
Xji¤a�O6K�R`Ä¤K!d�NPÉ9K�R¶T ^ K�deXjTSK�fcaZF`UÊacb%FIN[f ^ T��©è�\,a¼HJEJYPK�R�l
i9EGTºT ^ K�NPHJK�M6TSNPTVU N[R`ac\,aZFIÄ ^ N[R`\ � �� �����
N[MJHJEJd!K�R�X�R�TIFSacMJf�R�UG\,\,KQTIFSN[d�\�acMJacN[H9XZY?N[R`ac\,aZFIÄ ^ N[R`\ i¤K!TVÇ�K�K!M T ^ K�RIK_deXjTSK�fcaZFSNPK�R�Ð

	�a�ÇÜÇ­K$HJK�RId!FINPi¤K_T ^ K$\¶EJYPTSNPbÃEJMJd!TSaZF�bÒFSac\áR`U¼\,\,K!T`FSN[dÑbÃEJMJd!TSaZFSR�N[MÏ) TSa,R`U¼\,\,K!TIFIN[d�R`Ä¤K!d!TIF¢X
N[M�) ��� � Ð $�K!deXZY[Y?bÒFSac\ <¼K!d!TSN[acM�p*T ^ XjT�Ç�K ^ X�O6K�HJK!É9MJK!H�acEGF%\,a¼HJK!Y¤acb?T ^ K�d�NPFSd!Y[K�� �# RIa¶T ^ XjT�N²TSRinXZRIK�H�RIK!T.acb �£è¡RINP\�Ä9Y[NPd�K�R%N[R-��l9fcNPO¼N[MJf � �# XZR�XºbÃEJMJd!TSaZF.bÒFIac\ � ��� TSa���Ð
)@C
� �T
1D=�	� 
��HC
� �
G76�G,ghaZF � X�R`U¼\,\,K!TIFIN[d�bÃEJMJdQTSaZFel�YPK!T�� �\.�o 0 � �t. F
 �F) #"#"#" 0Ql|Y[K!T�� �\.�ã�0_i£K
T ^ K�RIN[\�Ä9Y[N[d!NÒXZY­aZi�(�K�d!T��\. � �# 0$EJRINPMJf�T ^ K�deXZMJacMJN[deXZY�NPMJd�Y[EJRINPacM � $ � ß l�XZMJH bÃaZFjk �Èãcl(YPK!T
� �\. k�0�i¤K_T ^ K$HJNÒXZfcacM9XZY'RIN[\�Ä9Y[N[d!NÒXZYAaZi�(�K�d!T�acM�T ^ K$\¶EJYPTSNPRIN[\�Ä9YPN[d�N[XZY¤aZi�(�K�d!T��t. � �#  #"#"#"D �

�
# 0¬EJR`N[MJfT ^ KºdeXZMJacMJN[d�XZY�N[MJd�YPEJRIN[acM � i $ � ß Ð_ÛÊK¶fcNPO6K�� �t. k�0¬T ^ K�� i�XZd!TSNPacMÏXjFSNPRIN[MJf�bÒFSac\ T ^ KºXZd!TIN[acM

acb � i�acM � i l¤aZF�\,aZFIK¶XZd�d�EGF¢XjTSK!YPU6l¤N²TSR�KQÎGTIK�MJRIN[acM�TSa�T ^ K¶XZdQTSN[acM�acb;"�EGT�.��;0$acM � ß ÉGÎJNPMJf�T ^ K
MCEJ\¶i£K!FSRÑfZFSKeXjTSKQF�T ^ XZM k'Ð�ÛÊK ^ XeO6K�X�deXZMJacMJNPdeXZY©\�XjÄ � � �t. �  #"#"#"> ��0 $ � �t. k�0�N[MJHJEJd�K!H�iCU
T ^ K_N[MJNPTINÒXZY¤\�XjÄ�N[M � i l9XZMJH�T ^ NPR¬\,XjÄ�ÄJFSK�R`K!FIO6K�R�T ^ K,��ijèVXZd!TSNPacM?Ð|ÛÌK ^ XeO6K_\�XjÄ9R

� �\. k�0A@ � �# $ � �\. k � ã�0
N[MJHJEJd!K�H i±U�T ^ K_\�XjÄ9R

.�� �! #"#"#"> $�*iJ �F
 �F) #"#"#" 0F@��*i�M	�!$ .�� �! #"#"#"> $�*iJ $�*i�M	�! �F) #"#"#"+0
N[M�� ß Ç ^ N[d ^ bÃaZF(KeXZd ^ �,N[M �Ki=M	�|RIK�MJHJR|T ^ K�F�N[M�T ^ Kv. k ��ã�0Vè¡R`T�Ä£acRINPTIN[acM¶TSaf�Ki=M	�
i±U¶T ^ K�EJMJNPØ¼EJK
inXZRIK�H�\�XjÄ�T ^ XjT%T¢XjÚ6K�RÑã_TIa �2Ð ]�^ K�d!ac\�Ä¤acRIN²TSK�\�XjÄ

� �\. k�0A@ . � �# 0
] $�� �\. k � _ 0



��� *��
·Z¦ . µ ��� � 5 ·c¦ � * � � � � 5�� � � · � * � * , � * � ¯ 5o� µ
µ � ·-� ��� 5 ¯
	 5 µ���� ��î

^ XZR�X,RINP\,N[Y[XjF�HJK!RId!FSN²ÄJTSN[acM�XZMJH�RIa�NPR.KeXZRINPYPU�RIK�K�M�TSa�i¤K ��ia@�� ]_K�Ø¼EJN²OZXjFSN[XZMCT�Ð�<¼NPMJd�K��ax��wy�NPR �
Ç ^ K�MJK!O6K!F.XZMCU�acb=T ^ K'� �
N[R �Al9T ^ K�\�XjÄ9R � �\. k�0A@�� �# $�� �\. k � ã�0­FSK�R`T`FSN[d!T¬acM � �\. k�0A@ � XZMJH
� @
� �# TSa$T ^ K¬É9M9XZY¤\�XjÄ�d�ac\�Ä¤acRIK�H,Ç¬NPT ^ T ^ K.fcNPO6K!M�\�XjÄ � $�� �\. k�� ã�0�Ð©âuT�bÃacY[YPa�Ç¬R�T ^ XjT­T ^ K�RIK
aZi�(�K�d!TSR¬XZMJH�\,XjÄ9R¬XZR`RIK�\*i9Y[K�TSa�XºR�UG\,\,KQTIFSN[d�R`Ä¤K�dQTIFSEJ\ �JÇ�K�HJK�MJaZTSK�T ^ NPR¬R`U¼\,\,K!T`FSN[d.R�Ä¤K�d!T`FSEJ\
XZR � ��Ð

#@?BA�C�D�A�E ��G CwG � M	� Q�M~p�si[�Q U\P ]dce_nQ�f ZYc�p�N�Q�URW;ZYWhUi] Q�K)M�]dce_nQ�fTN�PRQ MTSVUiW�X2U Zu[YXi]m]tM�Q3WYf�N;Z�c�p
N~Q�UiWY[
f�p�) Q U Q�K)M�]dce_nQ3f�N�PRQ MTSVUiW�X�U Zz[YXR]d]tM�Q3WYfTN�[�abMYN�Q�W�P^f�p�) �����rx

� W�U1U Z�x !'K!T��A�! #"#"#"> ��w%�XZMJH �ái£K�R�UG\,\,KQTIFSN[d�bÃEJMJd!TSaZFSR�XZMJH d�acMJR`N[HJK!F�X � è�\,aZFIÄ ^ NPRI\ K bÒFIac\
�A�# #"#"#"> ��w%$TSa �ºÐ|ÛÌK�aZiJT¢XZNPM X � è�\,aZFIÄ ^ NPRI\ bÒFSac\ � �A�! #"#"#"> �� �w%$TSa � � EJRIN[MJf�T ^ K_\�XjÄ

K � ì��A��. � �#  #"#"#"D �
�
#


 �
� �i B
0F@HG#G#G�@ �	%r. � �#  #"#"#"D �

�
#


 �
� �i � 0)$ �^. � �#  #"#"#"D �
�
#


 �
� �i BNM	OPOPO M�i � 0

Ç ^ K!FSK � ì�� $ � G �ËNPR�XZM6U�i9N (�K�dQTSN[acM�T ^ XjT¬T¢XjÚ6K!R

ã� #"#"#"D �k � � G#G#G ��k
% TSa .�ã� eã�0> #"#"#"C �.�ã� �k ��0D #"#"#"> �. �  eã�0D #"#"#"C �. �  �k
%R0

N[M�Y[KQÎGN[d�acfZFSXjÄ ^ N[deXZY?aZFSHJKQF@.�XZYPY?RIEJd ^ � ^ XeO6K�NPHJK�MCTIN[deXZY K � Ç ^ K�M�FSK�R�TIFSN[dQTSK�H�TIa�� i B @HG#G#GJ@�� i � 0QÐ
]�^ K.K�Ø¼EJN²OZXjFINÒXZMJd�K¬d�acMJHJNPTSNPacM�bÃacY[YPa�Ç¬R�bÒFSac\ Õ¼Ð >r.�X 0�Ð ]%^ K¬É9M9XZYhaZi�(�K�d!T­HJNÒXZfZF¢XZ\é×¼Ð[ãV.�X 0�d�ac\,\¶EGTSK!R
i¤K!deXZEJRIK��vx��wy­N[R � Ç ^ K�MJK!O6K!F�XZMCUh� �
N[R �AÐ
	�KQÎ¼T�Ç�K�O6K!FIN[bÒU�T ^ KºRIEJR`Ä£K�MJRIN[acMÏHJNÒXZfZF¢XZ\È×¼ÐPãV.¥i�0QÐ*gnaZFÑT ^ N[R�l?ÉGÎÏX�i9N{(�K�d!TSNPacM � RSXjTIN[R`É9MJf�T ^ K

d�acMJHJN²TSN[acM�Xji£a�O6K�XZMJH�T ^ K�XZHJHJN²TSN[acM9XZYnd�acMJHJN²TSN[acM � . k � ��G#G#G �ak
% � ã�0 � .�[u �k ��� ã�0��±T ^ N[R­K!MJRIEGFSK�R
T ^ XjT K � � � � HJK!É9MJK�R(T ^ K � è�\,aZFIÄ ^ N[R`\éXZbÒTSKQF(Ç�K¬RIEJR`Ä£K�MJH�acM � �IÐ�g�N¨ÎºT ^ K�RINP\�Ä9Y[NPd�NÒXZY¼HJK�fZFSK�K ��lCXZMJH
Ç%FSNPTSKvx��wy q bÃaZF

.��  #"#"#"
 $�

 �
� �

q
 �F) �F
 #"#"#" 0D"

ÛÊK,Ç%FSNPTIK , bÃaZF*T ^ K�\�XjÄ � �Cx��wy i � @l� $ � �sx��wy i � M	� XZMJH T ^ K�\�XjÄ � x��	y i @l�Q$ � x��	y i�Mw� Ð
	�a�ÇËÇ�K ^ XeO6KÑT ^ K�HJNÒXZfZFSXZ\

� ��x��wy i B @/G#G#GJ@ �	%�x��wy i � @�� 	�� � �
//

� � �
��

�vx��wy i @ �
0

���A�6x��wy i B @/G#G#G�@ .�� �sx��wy i � @ ��0A@/G#G#GJ@ �w%�x��wy i �
� � 0 � �

��

� x��wy i�M	�

2 � � 3 �
��� �6x��wy i B @HG#G#G�@ � �Cx��	y i � M	� @/G#G#GJ@ �w%Jx��wy i �	��

33hhhhhhhhhhhhhhhhhhhhh
	��

���
� // � x��	y

i�Mw�  

N[M�Ç ^ N[d ^ T ^ K�EGÄJÄ¤K!F�ÄnXjFIT%d�ac\,\¶EGTSK!R�i±U,M9XjTSEGF¢XZY[N²TVU,acb K � lJXZMJH�T ^ K�Y[a�Ç�K!F�ÄnXjFIT�iCU�Õ¼Ð->r.¥i�0QÐ ]%^ NPR
HJNÒXZfZFSXZ\àNPR%ÄJFIK�d�N[R`K�YPU�T ^ KÑRIEJR`Ä¤K!MJRIN[acM�d�ac\�ÄnXjTSNPi9NPY[NPTVU�HJN[XZfZF¢XZ\ ×¼Ð[ãV.¥i�0­NPM�RINP\�Ä9Y[NPd�NÒXZY?HJK�fZFIK�K ��Ð



��	 � ® � ® 5�� . 5 * � µ�� , � * � . ® � ® .�� * � 5����

]�^ K�HJK�RId!FSN²ÄJTSN[acM�Xji£a�O6K.T ^ KQFSK�bÃaZFSK�R`Ä£K�d�NPÉ9K!R¬X � è�\,aZFIÄ ^ NPRI\ acbAR`UG\�\,K!TIFSNPd¬R�Ä¤K�d!T`F¢XGÐ|ÛÌK�Y[KeXeO6K
TSa$T ^ K.FIKeXZHJK!F�T ^ K�KQÎGK!FSd�NPRIK�acbAd�aZFIFSK!YÒXjTSNPMJf*HJK!É9MJNPTSNPacMJR­TSa*d ^ K�dSÚ�T ^ XjT­T ^ NPR�XZRIRIa±d�NÒXjTSNPacM�ÄJFSK�R`K!FIO6K�R
T ^ K_R`UG\,\�K!TIFSNPd�fZFSacEGÄ�XZd!TIN[acM�acM�T ^ K � è�\,aZFIÄ ^ NPRI\,R�lGT ^ K_EJMJNPTSR!lhXZMJH�T ^ K_\¶EJY²TSNPÄJFSa±HJEJd!TeÐ
Û ^ K�M�Ç�K�FSK�f6XjFIH�T ^ K � è¡\,aZF`Ä ^ N[RI\,R�acb2R`UG\�\,K!TIFSNPd.bÃEJMJd!TSaZFIR.XZR%HJN[RId!FIK!TSKÑRIN[\�Ä9YPN[d�N[XZY¤RIK!TIR�lJT ^ K

\¶EJYPTSNPdeXjTSK�fcaZF`U�acb
R`U¼\,\,K!TIFIN[d�bÃEJMJdQTSaZFSR�N[R�K�MGFIN[d ^ K�H�a�O6K!F�R`N[\�Ä9YPN[d�N[XZY2RIKQTSRÑXZMJH�T ^ K*\ºEJY²TSN[bÃEJMJdQTSaZF
HJK�RIdQFSNPi£K�H�Xji£a�O6K�N[R­K�MGFIN[d ^ K�H .�bÃaZF­TIFSN²OGN[XZY9FIKeXZRIacMJRh0QÐ
Û ^ K�M ) N[R�K�MGFSN[d ^ K�H�a�O6K!F�RI\�XZYPYhd�XjTSK�fcaZFSNPK�R
aZF%RIN[\�Ä9Y[N[d!NÒXZY£R`K!TSR�lJÇ�KÑdeXZM�FSK�f6XjFSH�T ^ K�\ºEJY²TSN[d�XjTSK�fcaZFIU�acb'R`U¼\,\,K!TIFIN[d.bÃEJMJd!TIaZFSR.XZR�K�MGFSNPd ^ K�H a�O6K!F
RINP\�Ä9Y[NPd�NÒXZY­d�XjTSK�fcaZFSNPK�R�aZF¶i9NPRIN[\�Ä9YPN[d�N[XZY­RIK!TIR�iCU TSXjÚGN[MJf�T ^ K .�aZT ^ K!Fh0*R`N[\�Ä9YPN[d�N[XZY­HJNPFSK!d!TSN[acM TSa�i£K
HJN[R`d!FSK!TSKjÐ�" R`T`F¢XZN[f ^ TSbÃaZFIÇ�XjFIHÙd ^ K!d¢Ú T ^ K�M R ^ a�Ç�R,T ^ XjT�T ^ K \¶EJYPTIN[bÃEJMJd!TSaZF,HJK�RId!FSN²i¤K�HÍXji£a�O6K NPR
K�MGFSNPd ^ K�H�a�O6KQF�RINP\�Ä9Y[NPd�NÒXZY?d�XjTSK�fcaZFSNPK�R¬aZF%i9N[R`N[\�Ä9YPN[d�N[XZY¤RIK!TSR!Ð

W�ac\�Ä¤acRINPMJf*T ^ K�\ºEJY²TSN[bÃEJMJdQTSaZF��ÌbÒFSac\ T ^ K�ÄJFSKQOGN[acEJR%RIK�dQTSN[acM?lGT ^ KÑ\¶EJYPTSNPbÃEJMJd!TSaZF �nlGT ^ K�MJK!FIO6K
bÃEJMJd!TSaZF�l�XZMJHÍT ^ K�HJN[XZfcacM9XZY.bÃEJMJd!TSaZF,.�bÒFSac\ i9NPRIN[\�Ä9YPN[d�N[XZY�RIKQTSR�TSa R`N[\�Ä9YPN[d�N[XZY�RIK!TIRh0Ql¬Ç­K�aZiJTSXZN[M
XÏ\¶EJYPTIN[bÃEJMJd!TSaZF�ç bÒFSac\ T ^ K�deXjTIK�fcaZFIU acb.RI\�XZYPY­Ä¤K!FS\¶EGT¢XjTINPO6K�deXjTSK�fcaZFSNPK�R�TIa�T ^ K d�XjTSK�fcaZFIU acb
R`U¼\,\,K!TIFIN[d­R`Ä£K�d!TIFSXGÐ 	­U¶NPMJR`Ä¤K�dQTSN[acM?lcT ^ K%EJMJHJK!FSY²UGN[MJf_bÃEJMJd!TSaZF�N[R
M9XjTSEGF¢XZYPYPU¶N[R`ac\,aZFIÄ ^ N[d­TIa_ç � ���(Ð
]�^ N[R%d�ac\�Ä9Y[KQTSK�R�T ^ K_ÄJFSa±acb=acb ]�^ K�aZFSK!\ ãcÐPãcÐ

� 0¶/X�6��;2Á¤ÂÒ@G¿?Â��27���@G¿?7��©;2<?ÂÃ7������_Â �979<?5.À?¿C@G¿?Â��27
�.@G¿?7��©;=<?ÂÃ7����=@'8A: ¿ �A7�� �97n<¤@': � ��� @28A: Þ*���

]�^ N[R%RIK�d!TSNPacM N[R%HJK!O6aZTSK!H�TSa¶T ^ K_ÄJFSa±acbÃR�acb ]%^ K�aZFIK�\,Rj>GÐ�p,XZMJH >GÐô×¼Ð

� W�U1U Z'U ZJIwK)MhUiWhM�] ��x	��x�g�N²FSR`Tel�RIEGÄJÄ£acRIK�Ç�K�XjFSK�fcNPO6K�MÍXÊRI\�XZYPY�XZR`RIa¼d�N[XjTSNPO6K�deXjTSK�fcaZFIU  \�.Ç�K
\¶EJR`T�ÄJFSa¼HJEJd�KÌX \¶EJYPTSNPbÃEJMJd!TSaZF �2�R$ & RIK�MJHJN[MJfÆT ^ KÏRINPMJfcY[K�aZi)(�K!d!T acb ����TSaT �Ð�âuM T ^ NPR
deXZRIKjl�X�\¶EJYPTSNPbÃEJMJd!TSaZF�XZR*R`Ä¤K!d�NPÉ9K�H N[M T ^ K�T ^ K�aZFSK�\ NPR*ÄJFSK�d�NPRIK�YPU X�\�XjÄ acb%aZÄ¤K!F¢XZHJRk.�NPMÙ) ��
�0
bÒFSac\ �2��TSaÌT ^ K�K!MJHJac\,aZFIÄ ^ N[R`\ aZÄ¤KQF¢XZH acb  N[M &�l�Ç ^ acRIK�d�ac\�Ä£acMJK�M6T�deXjTSK�fcaZFIN[K�R�XjFIK T ^ K
� è¡YPN[MJKeXjF�\�XjÄ9R�&f%r.( a #"#"#"$ / \�/ m0QÐÊâuMÆaZT ^ K!F�Ç�aZFSHJR�l­Ç­K \¶EJR`T�HJKQÉ9MJK�XÏRIK�Ø±EJK�MJd�K�acb.bÃEJMJdQTSaZFSR
�S%±ì � %-$ &f%).� a #"#"#"D / \�/ m0QlAXZMJHÏR ^ a�Ç T ^ XjT_T ^ K!U�R`Ä£K�d�N[bÒUÌX�\�XjÄÏacb­aZÄ¤KQF¢XZHJR�Ð�<¼NPMJd�K-�+%�NPR$X
HJN[R`d!FSK!TSK¶deXjTIK�fcaZFIU6lnR`Ä¤K�d!N[bÒUGNPMJf�T ^ K*bÃEJMJd!TSaZF �S%,NPR�K�Ø¼EJN²OZXZYPK�M6T.TSa�R`Ä£K�d�N[bÒU¼N[MJf�X � è¡\,aZF`Ä ^ N[RI\ �S% ,
bÃaZFÑK!O6K!FIU�K!Y[K�\,K!MCTd, N[M�T ^ K¶fZFSacEGÄ � %¼Ð�"�R�Ä¤K!F���K!É9MJNPTIN[acMl>GÐôm¼l£T ^ K � è�\,aZFIÄ ^ N[R`\ �p, d�acMJRINPR`TSR
acb©XºbÃEJMJd!TSaZF K 0 ì/ % $  XZMJH M9XjTSEGF¢XZYAHJNPR`TIFSN²i9EGTSNPO¼NPTVU�\�XjÄ9R � 0� bÃaZF�ã'Wb[ W � Ð
ÛÊKÑHJK!É9MJK K 0 iCU

K 0 .��
�T #"#"#"* $��%R0 �`� 0 � B 2 �43 
 G#G#G 
 � 0 � B 2 %#3 "
gnaZF�MJaZT¢XjTIN[acM9XZY�d�acM6O6K�MJN[K!MJd�K,N[MÏHJK!É9MJN[MJf � 0� l'Y[K!T�
 �8� 0 � B 2 �43 
 G#G#G 
 � 0 � B 2 0�2 � 3 � �43 l©XZMJH
� �
��0 � B 2 0�2 ��3 M	�43 
 G#G#G 
 �10 � B 2 %#3 Ð*ÛÊK�T ^ K�MÌHJK!É9MJK � 0� XZRÑT ^ K�d�ac\,\,acM�HJN[XZfcacM9XZY|acb|T ^ K�bÃacYPY[a�Ç�NPMJf
RIØ±E9XjFSKZlJÇ ^ NPd ^ d�ac\,\¶EGTSK�R�iCU���K!É9MJN²TSN[acMk>GÐ >Gl9d�acMJHJN²TSN[acM,.�K10Qì

.�
 
 ��� 
��@0 � .�
 
 � G� 
��@0 ��� //

� �
��


�
 .+.�� � 
��@0 � .��@G� 
��@0+0
�
� � �

��.+.�
 
 ���30 � .�
 
 � G� 0+0�
��
��� �

� // 
 
 .�� � � � G� 0�
��v"



��� *��
·Z¦ . µ ��� � 5 ·c¦ � * � � � � 5�� � � · � * � * , � * � ¯ 5o� µ
µ � ·-� ��� 5 ¯
	 5 µ���� ���

]�^ K_FSKeXZHJKQF.\�XeU�MJa�ÇËO6KQFSN[bÒU�T ^ XjT%T ^ K_FIK�Ø¼EJN²FSK�\,K�M6TSR%bÃaZF�HJNPR`TIFSN²i9EGTSNPO¼NPTVU�\�XjÄ9R¬XjFSKÑRSXjTSN[R�É9K�H?Ð
ÛÊK,\¶EJR`T�O6K!FSN[bÒU�T ^ XjT$T ^ K �S%Gæ�R�fcNPO6K,X \,XjÄ acb�aZÄ¤K!F¢XZHJR!Ð 8�Ø±EJNPOjXjFSNÒXZMJd�K�N[R$K�YPK�\,K�M6T¢XjFIU���Ç�K

d ^ K�dSÚ ÄJFSK!RIK!FIOjXjTSN[acM acb�T ^ K�\¶EJY²TSNPÄJFSa±HJEJd!TeÐ ]%^ NPR�bÃacY[YPa�Ç¬R�XZR,XÏd�acMJR`K�Ø¼EJK�MJd!K�acb�T ^ K�bÃacYPY[a�Ç�NPMJf
d�ac\,\¶EGT¢XjTINPO6K�HJNÒXZfZFSXZ\ l¼Ç ^ K!FSKf,H.�� %ºXZMJH ����.�� q � bÃaZF_ãfWb[ W � ì

 q B @/G#G#GJ@9 q �
	��
B � OPOPO � 	�� �

((QQQQQQQQQQQQQQ
� B � OPOPO � � �

�� q B @/G#G#GJ@9 q �
�
� //

0�� q B !$#$#
#�! q � %
��

 %
	 �

((QQQQQQQQQQQQQQQQ0
�� q � � B � B � @/G#G#GJ@9 q � � B � � �

�
� //  %

�
//  a"

ÛÊK \¶EJR`T,XZY[RIaÏd ^ K!d¢Ú T ^ XjT�T ^ K�HJN[R`TIFINPi9EGTSN²OGNPTVU \�XjÄ9R,acbp:�. �-,���� � �! #"#"#"* �� �K% 0ºd!acN[MJd�NPHJK�Ç�N²T ^
T ^ acRIK¬acb �-:�.�,��
� �T #"#"#"K 
�K% 0�Ð ��a�Ç�KQO6K!Fel±i£aZT ^ HJNPR`TIFSN²i9EGTSK¬TIa_T ^ K¬RSXZ\,K%K�MJHJN[MJf�Ä£acN[M6Tel6Ç ^ NPd ^ \�X�U
i¤KÑÇ¬FINPTITSK!M


A��
 
 � 
 .���� � � G� 0�
�� � 
��v�T 
Ç ^ K!FSK 
A��NPR¬T ^ K_TSK�MJRIaZF.ÄJFIa¼HJEJd!T�acb©i9YPa¼dSÚGR%ÄJFSK�d�K!HJN[MJf�T ^ K$acMJK$NPM�Ç ^ N[d ^ ��� � � G� XjÄJÄ¤KeXjFIR�l¤XZMJH

 � NPR�T ^ K�TIK�MJRIaZF$ÄJFSa±HJEJd!T*acb­T ^ KºTSK!FS\�R�N[MÌT ^ K,RSXZ\,Kºi9Y[a¼dSÚ�Ç ^ NPd ^ ÄJFSK�d�K�HJK � � � � G� Ð �v�$XZMJH
� � XjFIK�HJK�RIdQFSNPi£K�H�XZM9XZY[acfcacEJRIY²U6Ð 	�a�Ç : . �-,;��� � �! #"#"#"K �� �K%R0%HJNPR`TIFSN²i9EGTSK�R�ÉJFSR�T 
A��XZMJH �v�!l£XZMJH
T ^ K�M 
 � XZMJH � � lnÇ ^ NPY[K �-: .�,��
� �! #"#"#"K 
�
% 0%HJa±K�R.NPT.XZY[Y'XjT.acMJd!KZÐ ]%^ K�FIK�RIEJYPTIN[MJf,\�XjÄ9R¬d�acN[MJd!N[HJK
iCUÊÄJFSaZÄ¤K!F`TuU�.�Hb0�acb%T ^ K�HJN[R`T`FSNPi9EGTSN²OGN²TuUÌ\�XjÄ9R¶N[Mo�ÑKQÉ9MJNPTSNPacM�>GÐ->GÐ ]�^ K!FSK�bÃaZFSK � ÄJFSK�R`K!FIO6K�RºT ^ K
\¶EJYPTSN²ÄJFSa¼HJEJdQTel9XZMJH�Ç�K_fcK!T.Xº\�XjÄ�acb©aZÄ¤K!FSXZHJR�l9N�Ð�KjÐ[l9X�\¶EJY²TSN[bÃEJMJd!TIaZF
�_ì �2�1$ &ºÐ
	�a�Ç R`EGÄJÄ¤acRIKÊfcN²O6K�MêXÆ\�XjÄËacb*aZÄ£K!F¢XZHJR��_ì �2�T$ ��&'%).( % �/ m0 � �_Ç�KÌ\¶EJR`T ÄJFSa±HJEJd�K XZM

XZRIRIa±d�NÒXjTINPO6K,R`T`FSEJd!TSEGFSK�acMR �Ð�g�NPFSR`T�l=T ^ K,TSK�MJR`aZF*ÄJFSa¼HJEJd!T¶bÃEJMJdQTSaZF 
¶ì/ � $  N[R�T ^ K�bÃEJMJd!TSaZF
ÄnXjFIT¶acb�T ^ K�NP\�XZfcK�acb�ã .Q� � l
XZMJH T ^ K�EJMJN²T¶aZi)(�K!d!T¶N[R�T ^ K�NP\�XZfcK�acb�T ^ K�EJMJNPØ¼EJK�K�YPK�\,K�M6T¶acb
� �ZÐ�ÛÌFSN²TSK�ã#;ÊbÃaZF*T ^ K�N[HJK!MCTSN²TVUÌK�YPK�\,K�M6T¶acb �+;¤Ð ]�^ K�MÊT ^ K�R`TIFIN[d!T¶XZR`RIa¼d�N[XjTSNPO¼NPTVU�acb�
 bÃacY[YPa�Ç¬R
bÒFSac\ T ^ K�b XZdQT�T ^ XjTf:�.�ã � �eã �  eã��h0 �áã � � : .�ã � �eã��! eã � 0Ql2XZMJHÏT ^ K�EJMJNPT�d�acMJHJNPTSNPacMÌbÃacY[YPa�Ç¬R�bÒFIac\: .�ã � �eã��T eã ��0 � ã�� � :�.�ã � �eã �� eã��h0QÐ
]�^ K�HJN[R�TIFSNPi9EGTINPOGN²TVU�\,XjÄ9R c �?XZMJHac��.XjFSNPRIK.XZR|ÄnXjFIT­acb¤T ^ K¬R`TIFSEJdQTSEGFSK.acb£T ^ K�T¢XjFSfcK!T(acb©ã � .�� � ÐD(FIaZÄ¤K!FITIN[K�R�.�X 0Qlw.¥i�0�lB.¥d10Ql9XZMJH .�b+0�bÃacYPY[a�ÇêN[\,\�K�HJNÒXjTSK!YPU,bÒFIac\ FIK�Ø¼EJN²FSK�\,K�M6TSR%bÃaZF � è�\,aZFIÄ ^ N[R`\,R�N[M

&�Ð�D(FSaZÄ£K!FITSNPK�R@.�Hb0�XZMJHo.�K10�bÃacY[YPa�ÇêbÒFIac\ T ^ K_b XZd!TSR¬T ^ XjT
�ÜN[R�X�\�XjÄ�acb©aZÄ¤KQF¢XZHJR�l¤XZMJH XZY[RIaºT ^ XjT
: .�ã � �eã��T eã � 0 � : .�ã � �eã �  eã���0QÐ ]�^ K�HJN[R`TIFINPi9EGTSN²OGNPTVU�\�XjÄ9R$bÃaZF*T ^ K�NP\�XZfcK�R_acb�T ^ K�RIK�d�ac\�Ä£acRINPTSK!R\¶EJR`T¶T ^ K!FSK!bÃaZFSK�d!acN[MJd�NPHJKZl�XZMJH i¤aZT ^ .�Hb0*XZMJH�.�K10$bÃacY[YPa�Ç_Ð�ÛÊK�T ^ KQFSK�bÃaZFSK ^ X�O6K�XZM XZRIRIa¼d!NÒXjTSN²O6K
R`TIFIEJd!TSEGFSKÑÇ ^ K�MJKQO6K!F.Ç�K ^ X�O6K�X�\�XjÄ�acb=aZÄ£K!F¢XZHJR ���%$ ��&f%).� % �/ m0 �6Ð
g�N[M9XZYPYPU6l�Ç�K�\¶EJR`T�O6K!FSNPbÒUÆT ^ XjT�T ^ K�RIK�d�aZFIFIK�R`Ä¤acMJHJK!MJd�K�R XjFIK�NPMCO6KQFSRIK�TSa KeXZd ^ aZT ^ K!F�Ð g�NPFIR`T

RIEGÄJÄ£acRIK�fcNPO6K�M�XZM�XZRIR`a¼d�N[XjTSNPO6K¬R`TIFSEJd!TIEGFSK�acM5 �lGXZMJH�Y[KQT ��ì ���!$ ��&f%�.( % �/ m0 ��i¤K�T ^ K�N[MJHJEJd�K�H
\�XjÄ acb�aZÄ¤KQF¢XZHJR�Ð 	­UÆHJK!É9MJN²TSN[acM?l �v.�ã � 0�N[R,T ^ K TSK�MJRIaZF�ÄJFSa±HJEJd!T�acMP �l�TIacfcK!T ^ K!F,Ç¬NPT ^ i£aZT ^HJN[R�TIFSNPi9EGTINPOGN²TVU�\,XjÄ9R�l©XZMJHÌT ^ K�\ºEJY²TSNPÄ9YPN[deXjTINPO6K¶EJMJNPT*NPR�fcN²O6K�MÌi±U��v.�ã �10QÐ,ÛÊK�T ^ K!FSK�bÃaZFSK�FSK�d�a�O6K!F
T ^ K_aZFSN[fcNPM9XZY?R`TIFSEJd!TIEGFSK�bÒFSac\ N²TSR¬NPMJHJEJd�K�H�\�XjÄ�acb=aZÄ£K!F¢XZHJR�Ð



� � � ® � ® 5�� . 5 * � µ�� , � * � . ® � ® .�� * � 5����

	�a�ÇéRIEGÄJÄ£acRIK�Ç�K�R`T¢XjF`T$Ç�N²T ^ X \�XjÄ acb�aZÄ¤K!FSXZHJR���ì ����$ ��&f%).� % �/ m0 �6l©XZMJH fcN²O6K= T ^ K
N[MJHJEJd!K�H XZRIRIa¼d!NÒXjTSN²O6K�R`TIFIEJd!TSEGFSKZÐ 	­UÏNPMJHJEJd!TSNPacMÊEJRIN[MJf T ^ K�b XZd!T$T ^ XjTf:�.�ã � �eã6% � �T eã��h0 � ã6%¼l2Ç�KÉ9MJH�T ^ XjT

K � � .��
�! #"#"#"K $��%�0 �`�)� 
 G#G#G 
 ��%� 
XZMJH bÒFSac\ K�Ø±EJNPOjXjFSNÒXZMJd!K�NPT%bÃacYPY[a�Ç�R�T ^ XjTel9bÃaZF-,/.��+%¼l

K 0 .��
�T #"#"#"* $��%R0 �`� 0 � B 2 �43 
 G#G#G 
 � 0 � B 2 %#3 "
ÛÊK�T ^ K!FIK�bÃaZFSK�FSK�d�a�O6K!F�T ^ K�\�XjÄÍacb�aZÄ¤K!FSXZHJR�� acMÍEJMJHJKQFSYPU¼N[MJf bÃEJMJd!TSaZFSR K l�XZMJH Ç�K�XjFSK�YPK�bÒT
Ç¬NPT ^ T ^ K�FSK�d!a�O6K!F`UÊacb%T ^ K�HJN[R`TIFINPi9EGTSN²OGNPTVUÏ\�XjÄ9R�Ð 	­UÌK�Ø±EJNPOjXjFSNÒXZMJd�Kjl|N²T¶RIE �,d!K�RºTIa�FIK�d�a�O6K!F¶T ^ K
HJN[R�TIFSNPi9EGTINPOGN²TVU \�XjÄ9R � � �� l£Ç ^ N[d ^ Ç�K*HJa�i±U N[MJHJEJd!TSNPacM�acM � Ð ]�^ N[R�NPR.TIFSN²OGNÒXZY'N[b � WÜm¼Ðz<¼N[MJd!K �
N[R¬X�\,XjÄ acb=aZÄ£K!F¢XZHJR�l9Ç�K ^ X�O6K

: . �v.�ã � 0����v.�ã �30D ��@.uã6%
�
�30+0 � �v.�ã6% 0D"

âub	[ 	 � lhXZR`RIEJ\,K�i±U�N[MJHJEJdQTSN[acM�T ^ XjT � � �� N[R¬fcNPO6K�M�i±U
.�
�
 ����0 ��. 
 
 � G� 0 ��� // 
 
 .�� � � � G� 0D"

]�^ K�M�iCU¶T ^ K¬HJKQÉ9MJNPTSNPacM�acb£HJNPR`TIFSN²i9EGTSNPO¼NPTVU*\�XjÄ9R
NPM�T ^ K%\¶EJYPTSN²ÄJFSa¼HJEJd!T : . �v.�ã � 0����v.�ã �30D ��@.uã6%
�
�30+0Ql

Ç�K ^ X�O6K � � �� fcNPO6K�M�i±U�T ^ K_d�ac\�Ä£acRINPTSK

. 
�
 � � 
��@0�� . 
�
 �@G� 
��@0 � � // .+. 
 
 � �T0 � . 
�
 �@G� 0+0�
�� ��� �
�

// 
 
 .���� � �@G� 0�
��v 
XZR�FSK�Ø±EJNPFSK�H?Ð
âuM�T ^ K�FSK�\�XZNPMJN[MJf¶deXZRIKZlGÇ ^ K!FSKd[ � � l¼Ç�K�EJRIK�T ^ K�b XZd!T�T ^ XjT�T ^ K .�RINPMJfcY[K10�HJNPR`TIFSN²i9E¼è
TSN²OGNPTVU�\,XjÄ acb �v.�ã��Y0�N[R�T ^ KÑN[HJK�M6TSNPTVU6lJTSacfcK!T ^ K!F¬Ç¬NPT ^

:�. �v.�ã � 0Y���@.�ã6%
�
�h0> ��@.�ã��+0+0 � �@.�ã6%R0D 

TSa�KQÎ ^ N²i9NPT � � �% XZR¬R`N[\�Ä9Y²U
. 
 
 �1% 0 � . 
 
 � G % 0 ��� // 
 
 .��1% � � G % 0> 

XZR�FSK�Ø¼EJN²FSK�H?Ð ]%^ NPR¬d�ac\�Ä9Y[K!TSK!R%T ^ KÑÄJFSa¼acb¡Ð
� W�U1U ZdU Z\IwK)MYUiW�M�] ��x��ix�g�N²FSR`T¬RIEGÄJÄ¤acR`K*fcNPO6K�M�X�\�XjÄ�acb©aZÄ¤K!FSXZHJR�Þ*��� $ ��&'%r.�0 % � 0�0 �6Ð ]�^ K�M
Ç�K ^ X�O6K�T ^ K�d!ac\�Ä¤acRIN²TSK�\¶EJYPTSNPbÃEJMJd!TSaZF

�2� // Þ*�2� � // &X 
RIa�i±U ]�^ K�aZFSK!\ >GÐ�pJl 0ÈN[RÑXZRIRIa±d�NÒXjTSN²O6KZÐ_ÛÌK¶T ^ K!FSK�bÃaZFSKºfcK!T_XZY[Y=acb|T ^ K¶i9NPÄ£K!FS\¶EGT¢XjTSN²O6K*R`TIFSEJdQTSEGFSK
KQÎGd�K!ÄJT.bÃaZF�ì

.�ã�0�� � l
.�m 0 ]�^ K_d!a ^ K!FSK�MJd�K�HJNÒXZfZF¢XZ\ bÃaZF � � bÒFSac\ T ^ K�FSK�Ø±EJNPFSK�\�K�MCT%T ^ XjTv.�0  
7 eã�0­bÃaZFS\àXºÄ¤KQFS\¶E¼è
T¢XjTINPO6K�deXjTSK�fcaZF`U6l9XZMJH

.3> 02��NÒXZfZFSXZ\ .�K G 0�Ð



��� *��
·Z¦ . µ ��� � 5 ·c¦ � * � � � � 5�� � � · � * � * , � * � ¯ 5o� µ
µ � ·-� ��� 5 ¯
	 5 µ���� � �

]�^ K$R`UG\�\,K!TIFIU,N[RIac\,aZF`Ä ^ N[RI\�� � NPR¬T ^ K_N[\�XZfcKÑacb=T ^ K_N[RIac\,aZF`Ä ^ N[RI\ i¤K!TVÇ�K!K�M T ^ K_TVÇ�a�aZi)(�K!d!TSR
acb=Þ*� � Ð ]%^ K_d�a ^ K!FSK!MJd�K$HJNÒXZfZFSXZ\

��
 & 
 ?  
 //

�
�  �
 &&MMMMMMMMMM

? 
 ��
 &

��
 ? 
 &  �
��
�

88qqqqqqqqqq

MJa�Ç bÃacY[YPa�Ç¬R�XZR�XÌd!acMJRIK�Ø¼EJK!MJd�K�acb�T ^ K!FSK i¤K!N[MJfÊKQÎJXZd!TSYPU acMJK�N[R`ac\,aZFIÄ ^ N[R`\ NPMÙÞ*� � i£K!TVÇ�K�K�Mã � .�� � XZMJH�T ^ K
Ä¤K!FI\ºEGTSXjTSN[acM_RIK�MJHJN[MJf@.���&D?y0£TSa@.�?T��&~0QÐw�ÑN[XZfZF¢XZ\}.�K G 0ANPR2RINP\�Ä9YPU�T ^ K|FSK!Ø¼EJNPFIK�\,K�M6T
T ^ XjT � � l?i¤K�NPMJf�T ^ KºN[\,XZfcKºacb�X�\�aZFIÄ ^ N[RI\ NPMÏÞ*� � lA\¶EJR`T_i£K�X�\,aZFIÄ ^ NPRI\ N[M�& � .�0 � � 020QÐ@"
\�XjÄ*acb9aZÄ£K!F¢XZHJR©Þ*���%$ ��&f%).�0 % � 020 �­T ^ K!FSK�bÃaZFSK�HJKQTSK!FS\,NPMJK�R
X¬i9N²Ä¤K!FS\¶EGT¢XjTINPO6K­R`T`FSEJd!TSEGFSK�acM,0 Ð

<¼EGÄJÄ¤acR`K�MJa�Ç�T ^ XjT_Ç�K�XjFSKºfcNPO6K�M�T ^ XjTI0 N[R_X�R`\�XZY[Y©i9N²Ä¤K!FS\¶EGT¢XjTINPO6K¶deXjTSK�fcaZF`U
�AÇ�K�MJK�K!HÏTSa
d�acMJR`T`FSEJd!TÑT ^ K�\¶EJY²TSN[bÃEJMJd!TIaZF �_ìSÞ*���I$ &ºÐ$gnFIac\ ]%^ K�aZFIK�\ >GÐ�pJl¤Ç�KºfcK!T�T ^ K¶\�XjÄ�acb(aZÄ£K!F¢XZHJR
acM�T ^ K�aZi�(�K�d!TSR ���.acMJd�K�Ç�K.Ú¼MJa�ÇÓT ^ XjT!0 N[R%XZM�XZRIRIa¼d!NÒXjTSN²O6K�deXjTSK�fcaZFIU6l¼XZMJH�T ^ KÑacMJY²U�N[R`RIEJK ^ K!FSK
N[R�HJN[XZfZF¢XZ\ .�K�0¬N[M'��K!É9MJNPTSNPacM'>GÐ >Gl£Ç ^ N[d ^ Ç�K ^ X�O6K*FSKQÄ9YÒXZd�K�H�Ç¬NPT ^ .�K G 0QÐ ��a�Ç�K!O6K!Fel?HJN[XZfZF¢XZ\ .¥K10
bÃacY[YPa�Ç¬RÑXZR�X�d�acMJRIK�Ø±EJK�MJd�K�acb(T ^ Kºd�ac\,\¶EGT¢XjTSN²OGN²TuU�acb(T ^ K�HJN[XZfZF¢XZ\ N[M�g�N[fcEGFSK�ã .¥RIK�K¶ÄnXZfcK^>ck 0Ql
XZY[YAacb'Ç ^ acRIK�RIEGi¤HJN[XZfZF¢XZ\,R¬XjFSK_NPMJR`T¢XZMJd�K!R.acb=T ^ K_d�a ^ K!FSK�MJd!K�FSK�Ø±EJNPFSK�\�K�MCTIR�bÃaZF�X¶i9NPÄ£K!FS\¶EGT¢XjTSN²O6K
deXjTSK!fcaZFIU6Ð
ÛÊK%T ^ K!FSK�bÃaZFIK�fcK!T�X�\,XjÄ,acb?aZÄ¤KQF¢XZHJR �_ì �2�!$ ��&'%).�0 % � 0�0 �6l¼XZMJH�N²T�FSK!\�XZN[MJR
TSa$KQÎ¼TSK�MJH,T ^ NPR

TSa�T ^ K�\,aZF`Ä ^ N[RI\,R�NPMÏT ^ K�Þ*�+%±æ�R�Ð ]�^ K�RIK�d�acMJRIN[R�T$acb­acMJK�N[RIac\,aZF`Ä ^ N[RI\ i¤KQTuÇ­K�K�MÊKeXZd ^ ÄnXZN²F$acb
aZi�(�K�d!TSR!Ð­ë�NPO6K�M�XZM6U,ÄnXZNPF�acbAK�YPK�\,K�M6TSRF,�XZMJH ��N[M � %±l±T ^ K�Ä¤KQFS\¶EGT¢XjTSNPO6K¬R`TIFSEJdQTSEGFSK�acMl.�0  
7 eã�0
fcNPO6K!R�XºdeXZMJacMJN[deXZYANPRIac\,aZFIÄ ^ NPRI\

� 0 � B 2 �43 
 G#G#G�
 � 0 � B 2 %#3 � t
//
� � � B 2 �43 
 G#G#G�
 � � � B 2 %#3  

XZR_X�d�ac\�Ä¤acRIN²TSK¶acb(T ^ Kº\�XjÄ9R � � �2Ç�K¶T¢XjÚ6K¶T ^ N[RÑXZR�T ^ KºN[\�XZfcK¶acb(T ^ K�EJMJNPØ¼EJKº\,aZFIÄ ^ N[R`\ÈbÒFIac\
, TSa��2Ð ]�^ KÌd�a ^ K!FSK!MJd�KÊd�acMJHJNPTIN[acMÓbÃaZF � � N[\�Ä9Y[N[K!R�T ^ XjT XZMCUÍÇ�XeUGR�acb$d�ac\�Ä£acRIN[MJf OZXjFSNPacEJRN[MJR�T¢XZMJd�K�R,acb � � T ^ XjT�Y[KeXZH TIa�T ^ K RIXZ\,K�Ä£K!FS\¶EGT¢XjTSNPacM acb�T ^ K�TSK�MJR`aZF�b XZd!TSaZFSR�fcNPO6K�T ^ K RSXZ\�K
N[R`ac\,aZFIÄ ^ N[R`\ �hÇ�K¶EJRIK$T ^ N[R�b XZd!TÑ\¶EJYPTSN²Ä9Y[K�TIN[\,K�R%i¤K�YPa�Ç_lAXZMJH�FSK�bÃK!F�TSa�N²T�XZR2&`EJMJN[Ø±EJK�MJK�RIR�acb
T ^ K
Ä¤KQFS\¶EGT¢XjTSN[acM�N[RIac\�aZFIÄ ^ N[RI\�R+*JÐ,W�ac\�ÄnXjTSN²i9N[YPNPTVU�acb�T ^ K�R`K�Ä¤K!FI\ºEGTSXjTSN[acM�N[RIac\,aZF`Ä ^ N[RI\,R�Ç¬NPT ^ T ^ K
fcNPO6K!M�HJN[R�TIFSNPi9EGTINPOGN²TVU�\�XjÄ9R2bÃacYPY[a�Ç�R'bÒFSac\êd�a ^ K!FIK�MJd�K�acb±T ^ K(i9NPÄ£K!FS\¶EGT¢XjTSN²O6K
R`TIFSEJd!TIEGFSKZlZR`Ä£K�d�N²É9deXZY[Y²U
ÄJFSaZÄ£K!FITVUl.�K G 0�EJRIN[MJf¶T ^ K�b XZd!T�T ^ XjT�� %$NPR�fcK�MJK!F¢XjTSK!H�iCU,TIF¢XZMJR`Ä£acRINPTIN[acMJR�Ð ]%^ K�EJMJNPØ¼EJK�MJK�R`R�acbAT ^ K
Ä¤KQFS\¶EGT¢XjTSN[acMÏN[RIac\,aZF`Ä ^ N[RI\,R_N[\�Ä9YPN[K�R_T ^ XjT��S%�N[R*X�bÃEJMJd!TSaZF¶Þ*�+%9$ &f%).�0 % � 020QÐ�â�M aZFSHJKQF$TSa
RIK�K*T ^ XjT � HJK!É9MJK�R_X�\�XjÄ�acb|aZÄ£K!F¢XZHJR�acM�T ^ K*\,aZFIÄ ^ NPRI\,R�l£Ç­K�XjÄJÄ9Y²U�X�Y[N²TITSY[K�\,aZFSK$d�a ^ KQFSK�MJd�K
T ^ K�aZF`U6Ð ë�NPO6K�M aZi�(�K�d!TSR\.�,��
� �! #"#"#"* 
�K%R0�XZMJH�.�, G �
� G �  #"#"#"* 
� G % 0Ñacb�Þ*� %a@ÏÞ*� q B'@ G#G#G*@ÌÞ*� q � lT ^ K!FIK�NPR�X�EJMJN[Ø¼EJKºN[R`ac\,aZFIÄ ^ N[R`\ bÒFSac\ acMJKºTSa�T ^ K�aZT ^ K!FÑN[M�Þ*� % @�Þ*� q Bj@gG#G#GK@�Þ*� q � Ð ]�^ KT¢XjFSfcKQT¶acb%T ^ NPR¶\,aZFIÄ ^ N[R`\ EJMJHJK!F : � ÉJFIR`T�Ä£K!FS\¶EGTSK�R*Ç¬NPT ^ NPMÊi9Y[a¼dSÚ¼R�l�XZMJH T ^ K�M Ä¤K!FI\ºEGTIK�R*T ^ K
i9Y[a±dSÚGR�l?Ç ^ N[Y[K¶T ^ K¶T¢XjFSfcK!TÑEJMJHJK!F �p:ÙHJa±K�R�T ^ N[RÑXZY[Y
XjTÑacMJd�KR�2T ^ K�R`K,XjFSK¶T ^ KºRSXZ\,K¶N[RIac\�aZFIÄ ^ N[RI\
iCU�T ^ K�EJMJN[Ø±EJK�MJK�RIR�acb�T ^ K¶Ä¤K!FS\¶EGT¢XjTIN[acMÏNPRIac\,aZFIÄ ^ NPRI\,R�Ð ]�^ N[R_d�acMJd�YPEJHJK�R�T ^ K¶ÄJFSa¼acb(T ^ XjT � NPR
X�\�XjÄ�acb�aZÄ¤KQF¢XZHJR�l'XZMJHÏd�acMJR`K�Ø¼EJK�M6TSY²U�T ^ KºfcN²O6K�M�H9XjT¢X�HJKQTSK!FS\,NPMJKºX�\¶EJYPTIN[bÃEJMJd!TSaZFÑÞ*���3$ &ºÐ



� � � ® � ® 5�� . 5 * � µ�� , � * � . ® � ® .�� * � 5����

.���
 & 
 ?y0 � .���
 & G�
 ?y0 ��� //

 
�
 

""EE
EEE

EE
EEE

EE
EE

EE
EE

EE
E

2 �
�  
3
�
�

��
���

��

.+.���
 &y0 � .���
 & G`0+0�
 ?

��� �
�

��

? 
�.+.���
 &~0 � .���
 & G 0+0
 

66mmmmmmmmmmmm

�
� ���

��

.�? 
 ��
 &y0 � .�? 
 ��
 & G 0
���

66mmmmmmmmmmmmm

���
((QQQQQQQQQQQQQ

2
 �
�43
�
�

��

? 
 ��
 .�& � & G 0

 

��1
11

11
11

11
11

11
11

11
11

11
11

11
11

11
11

11
1

 �
�

��

.���
 ? 
 &y0 � .���
 ? 
 & G 0
���

((QQQQQQQQQQQQQ

���

��

��
 ? 
 .�& � & G 0

�
�  

!!B
BB

BB
BB

BB
BB

BB
BB

BB
BB

B

��
 .+.�? 
 &~0�� .�? 
 & G 0+0
�
� ���

66mmmmmmmmmmmmm

�
�
2
 
�
 
3

vvlllllllllllll

��
 .+.�& 
 ?~0 � .�& G 
 ?~0+0 �
� ���

// ��
 .�&
� & G 0�
 ?

��Â��©ÀA<?7 ½
]�^ K¶ÄJFIa¼acb�T ^ XjT�T ^ K*ÄnXZRIRSXZfcK!R�inXZdSÚ�XZMJH�bÃaZFIT ^ XjFSK*NPMCO6K!FIRIK*TSa�KeXZd ^ aZT ^ KQF_NPR�KQÎ9XZdQTSYPU XZR�N[M�T ^ K
ÄJFSa±acb=acb ]�^ K�aZFSK�\ >GÐ�pJÐ

� 0 B ;=:'À'467��¶@28A: /º4 �©7��£<¤@ �ºÂÃ8 �.79<?5.À?¿C@G¿?Â��27 �.@G¿?7��©;2<?ÂÃ7)�

âuM�T ^ N[R�RIK�d!TIN[acM?lJÇ�K�HJK�RId!FINPi¤K_RIac\,K�acbAT ^ KÑ\,a¼HJEJYPK�XZMJH XZY[fcKQiJF¢XºR�TIFSEJd!TSEGFIK�R¬NPM�&ºlJT ^ K�\ºEJY²TSN²è
deXjTSK!fcaZFIU�acb¤Ä£K!FS\¶EGT¢XjTSN²O6K�deXjTIK�fcaZFSN[K!R�Ð�ÛÊK�ÉJFSR`T­HJK!É9MJK�KeXZd ^ R`TIFSEJd!TIEGFSK�N[M�TIK!FS\,R(acb?bÃEJMJd!TSaZFSR�XZMJH
M9XjTSEGF¢XZY(TIF¢XZMJRIbÃaZFS\,XjTSN[acMJRy�
Ç�K,T ^ K!M FSK!N[M6TSK!FIÄJFSKQTºT ^ K�R`TIFSEJd!TIEGFSK�N[MÊTSK!FS\�R*acb�ÄnXjFSXZ\,K!TSK!F$\ºEJY²TSN²è
deXjTSK!fcaZFSN[K�R!Ð#"�YPY£acb2T ^ K�ÄnXjFSXZ\,K!TSK!F�\¶EJY²TSN[deXjTIK�fcaZFSN[K!R­Ç�K�HJK�RId!FSN²i¤K�i¤K�YPa�Ç ^ X�O6KÑd�acM6TIF¢XZd!TSN²i9Y[K�d�ac\�è
Ä¤acMJK!MCTSRºN[M T ^ K�N²F � è¡\,aZFIÄ ^ NPRI\ deXjTSK!fcaZFSN[K�R!l(RIa�d�acYPYÒXjÄ9RINPMJf�KeXZd ^ d�ac\�Ä¤acMJK!MCT¶TSa�X�RIN[MJfcYPK�Ä£acN[M6T
fcNPO6K!R_X�\�XjÄ�acb|\ºEJY²TSN[d�XjTSK�fcaZFSNPK�R.T ^ XjT�N[R�T ^ KºN[HJK!MCTSN²TVU�acM�aZi�(�K�dQTSR�XZMJHÏX,Ç�KeXjÚ�K�Ø±EJNPOjXZY[K�MJd�KºacM
� è¡\�aZFIÄ ^ N[RI\�R�Ð(g9FSac\ ]%^ K!aZFSK�\,RÑãcÐ >�XZMJHÌãcÐ�pJl9NPT¬bÃacY[YPa�Ç¬R¬T ^ XjT¬T ^ K_R`TIFSEJdQTSEGFSK�R�Ç­K�HJK�RIdQFSNPi£K�ÄnXZRIR



��� *��
·Z¦ . µ ��� � 5 ·c¦ � * � � � � 5�� � � · � * � * , � * � ¯ 5o� µ
µ � ·-� ��� 5 ¯
	 5 µ���� � �

TSaºT ^ K�XZR`RIa¼d�N[XjTSK�H R�TIFSN[dQT�R`T`FSEJd!TSEGFSK!R�acM ç�è�T ^ K!aZFIU�R`Ä¤K�dQTIF¢XGÐ

��G�FbG$� C � �	�HA���G
��A����	��
��HC
� ��GHF�GHF�G\!'K!T# êi¤K%XZM,XZRIR`a¼d�N[XjTSNPO6K�deXjTIK�fcaZFIUºXZMJH � X�Ä¤K!FI\ºEGTSXjTSNPO6K�deXjTIK�fcaZFIU6Ð�" �HA � 

 �hE,C � �	�HA�R`T`FSEJd!TSEGFSK_acM � d!acMJRIN[R`TIR�acb©XºbÃEJMJd!TSaZF 
*ì/ @ � $ �éT ^ XjT¬N[R%R`TIFIN[d!TSY²U�XZRIRIa¼d!NÒXjTSN²O6K
N[M�T ^ K�R`K�MJRIK�T ^ XjT�T ^ K_HJNÒXZfZF¢XZ\

 @F @ �
� � � //

� � �
��

 @ �

�
�� @ �

�
// �

d�ac\,\¶EGTSK!R�lJR`TIFSNPd!TSY²U�EJMJNPT¢XZYAN[M�T ^ K�R`K�MJRIK_T ^ XjT¬T ^ K_d�ac\�Ä£acRINPTSK

� �� �6ã��f@ � //  8@ � � // �

d�acNPMJd�N[HJK�R%Ç�N²T ^ T ^ K�N[HJK!MCTSN²TVU6lGTSacfcK!T ^ K!F%Ç¬NPT ^ M9XjTSEGF¢XZYAHJN[R`T`FSNPi9EGTSN²OGN²TuU�\,XjÄ9R

c��¡ì�.���
 ce0 � .�� G 
 ce0)$ .�� � � G 0�
 c
XZMJH

c �jì�.���
 c�0�� .���
 c G 0)$ ��
 .�c � c G 0
RIEGi�(�K�d!T¬TSa�T ^ K�d�ac\,\¶EGT¢XjTINPOGN²TVU,acb©XZYPY¤T ^ K�HJN[XZfZF¢XZ\,R�N[M���K!É9MJNPTSNPacM/>GÐ >GÐ

<¼N[MJd!K�XZM XZRIRIa±d�NÒXjTSN²O6K,deXjTSK!fcaZFIUÏR�TIFSEJd!TSEGFIK�acM X RI\�XZY[Y�Ä£K!FS\¶EGT¢XjTSN²O6K�deXjTSK!fcaZFIUÏNPR$K�Ø±EJNPOjXZY[K�M6T
TSa�T ^ K�R�TIFSEJd!TSEGFIK�acb�XZM XZY[fcK!iJF¢X�a�O6KQF,XZMÆaZÄ£K!F¢XZH �2�yl(Ç­K ^ XeO6K�T ^ K�MJaZTSN[acM acb.X�Y[K�bÒT�\,a¼HJEJYPK
HJK�RIdQFSNPi£K�H�N[M�TSKQFS\,R%acb©T ^ K_ÄnXjF¢XZ\�K!TSK!F�\ºEJY²TSN[d�XjTSK�fcaZFIU�bÃaZF�Y[K�bÒT�\,a¼HJEJYPK�R�HJNPRId�EJRIRIK!H�XZR%T ^ K�T ^ N²FSH
KQÎJXZ\�Ä9Y[K�bÃacY[YPa�Ç¬N[MJf ��K!É9MJNPTSNPacM�m¼Ð�pJÐ|ÛÊK�FSK!Ä£KeXjT�T ^ N[R ^ K!FSK�bÃaZF�d�acM6O6K�MJN[K�MJd!KZÐ

��A����	��
��HC
� ��G�FbG�
�G ]�^ K�\¶EJYPTIN[deXjTSK!fcaZFIU������ � N[R�T ^ K_bÃacYPY[a�Ç�NPMJfºÄnXjFSXZ\,K!TSK!F¬\¶EJYPTSNPdeXjTSK�fcaZF`U�bÃaZF
\,a±HJEJY[K�R�ì|âVT ^ XZR�TVÇ�a,aZi�(�K�dQTSR�l � .¥T ^ K/&�FIN[MJf *V0�XZMJH � .¥T ^ K/&`\,a±HJEJY[Ky*V0QÐ|âuM T ^ K�deXZR`K$N[M�Ç ^ N[d ^
XZY[Y2N[MGÄ9EGTSRÑXZMJH�T ^ K*acEGTIÄ9EGT_XjFSK �*l£Ç­K ^ XeO6K���� � �% .	� % ����0 � � %¼l¤XZMJH�NPb|K�Î9XZd!TSY²U acMJK*NPMGÄ9EGT_NPR
� XZMJHÊT ^ K�acEGT`Ä9EGT*N[R¶XZYPRIa �él=Ç­K�RIK!T���� � �% .	� q�� �  ��  �� % ��q ��� 0 � �6, .Q�+%Ïì ,#. Ue0 � � �6Ð
"�Y[Y?aZT ^ K!F � è�\,aZFIÄ ^ NPRI\ RIK!TSR¬XjFSK�FSK�Ø±EJNPFSK�H�TSa¶i¤K�K!\�ÄJTVU6Ð ]%^ KÑ\¶EJYPTSN²ÄJFSa¼HJEJd!T¬XZMJH����SèVXZdQTSN[acM�XjFSK
HJK!É9MJK�H�NPM�KQÎJXZd!TSY²U�T ^ K_RSXZ\�KÑÇ�XeU�XZR¬NPM�T ^ K_aZÄ¤K!FSXZH ���jÐ

	�aZTSK�T ^ XjT%FSK�R`T`FSN[d!TIN[MJf�acEGF.XjTITSK�M6TSNPacM�TSa¶T ^ K�R`N[MJfcY[KÑaZi�(�K�d!T � fcNPO6K!R�Xº\ºEJY²TSN[bÃEJMJdQTSaZF

���%$��e� � �  
RIa�N[b|Ç�K ^ XeO6KºX�\¶EJY²TSN[bÃEJMJd!TIaZF������ � $ &�l?T ^ KºN[\�XZfcK�acb ��N[RÑXZMÌXZRIR`a¼d�N[XjTSNPO6K*deXjTIK�fcaZFIU6Ð ]�^ K
bÃEJMJH9XZ\,K�M6T¢XZYJT ^ K�aZFIK�\éXji£acEGT|Y[K�bÒT�\,a¼HJEJYPK%R�TIFSEJd!TSEGFIK�R�acMºÄ¤K!FS\¶EGT¢XjTINPO6K�deXjTSK�fcaZFIN[K�R|N[R
T ^ K%bÃacY[Y[a�Ç�è
N[MJfJì



��� � ® � ® 5�� . 5 * � µ�� , � * � . ® � ® .�� * � 5����

#@?BA�C�D�A�E ��G�FbG76 GFELMHZ�Q
 �q�]tU1sRc�_%Mz[�Q�W�crN�Q3ceW�MY[vUip � sVM~Q�M�W�]df�p
M�PRp
s\PRW�MvsVM~Q�M�W�]df�p
Mhs�"yXm]dce_nQ�fHq
ZYcep
N�Q UiWh[ ��� � � $ & [�M~p�sRf�peS � Q�U� PRp�s � Q�U � [YcbNYK�Q�K�PRQ�Q�K)M�W�M�[YQ�W�f�N�Q3f�Uip

��� $���� � � $ &

SRf�g MY[zQHKrM�[YQ3WYcbN�Q3c�WhM�]^PhatZ�UiW% Pi[@PRp,Pi[h[�U1N~f3PRQ3f�g�M@N�PRQ MTSVURWYX x

� W�U1U Z�x%g�N²FSR`T�R`EGÄJÄ¤acRIK�fcNPO6K!M XÌY[K�bÒT- �è�\,a¼HJEJYPK�R`TIFIEJd!TSEGFSK�acM ���¬Ç­K�\ºEJR�T,ÄJFSa¼HJEJd!K�XÌ\ºEJY²TSN²è
bÃEJMJd!TSaZF ��ì ����� � $ &�Ð ]�^ K�XZRIRIa±d�NÒXjTSN²O6K�R�TIFSEJd!TSEGFIK,acM  áfcN²O6K�R�EJR�T ^ K,\¶EJYPTSNPbÃEJMJd!TSaZF_acMÌT ^ K
� è¡\�aZFIÄ ^ N[RI\�R$acb ����� � NPMCO6acY²OGNPMJf�acMJYPU �*l
RIa�d�acMJR`N[HJK!FX, . ��� � �% .�� q�� �  ��  �� % ��q ��� 0Ql©N�Ð�KZÐ[l
,H. � %ºXZMJH�,#. U�0 � � Ð
ÛÊKÑHJK!É9MJK

�p,
ì/ q�� � @ �8@9 % ��q $ �

iCU�T ^ K�bÃaZFS\¶EJYÒX

�-, .��
�! #"#"#"
 $� q�� �! $c� $� q M	�T #"#"#"* $�1%�0 �`� 0 � B 2 �43 
 G#G#G 
 � 0 � B 2 % � �43 
 c)"

<¼N[MJd!K7, . Ue0 � � l¤XZYPY2acb©T ^ K*aZi�(�K�dQTSR ��0 � B 2 �43  #"#"#"K $��0 � B 2 % � �43 XjFSK$N[MJHJK!K�H�aZi�(�K�dQTSR.acb) �l£XZMJH�T ^ NPRbÃaZFS\¶EJYÒXºN[R%RIN[\�Ä9YPU�X�R�Ä¤K�d�N[XZYAN[MJR`T¢XZMJd!K�acb2T ^ K�EJRIE9XZY'bÃaZFS\¶EJYÒX

�-,#.�&=�T #"#"#"K $&T%R0 �`&D0 � B 2 �43 
 G#G#G 
 &D0 � B 2 %#3 "
]�^ K�ÄJFIa¼acbJT ^ XjT�T ^ NPR�bÃaZFS\¶EJYÒX.HJK!TSKQFS\,N[MJK!R(X.\¶EJY²TSN[bÃEJMJd!TIaZF
MJa�ÇÆÄJFIa¼d�K�K!HJR|K�Î9XZd!TSY²U*XZR�NPM¶T ^ K�ÄJFIa¼acb
acb ]�^ K�aZFSK!\ >GÐ�pJÐ

� M�T ^ K�aZT ^ K!F ^ XZMJH?lnfcNPO6K�M�X�\¶EJYPTIN[bÃEJMJd!TSaZF �e� � � $ & RIK�MJHJN[MJf!�ÜTSa� éXZMJH�� TSa ��l9XZMJH
Ç ^ N[d ^ FIK�R`TIFSNPd!TSR*acM � TSa�T ^ K�XZRIRIa±d�NÒXjTSN²O6K,deXjTSK!fcaZFIUÌR`T`FSEJd!TSEGFSK�\�XjÄ bÃaZF  �l©Ç�K�\¶EJR`T*ÄJFSa±HJEJd�K
X Y[K!bÒTM �è¡\,a±HJEJY[KºR`TIFSEJdQTSEGFSK�acM ��Ð ]%^ K�TIK�MJRIaZF*ÄnXZNPFIN[MJf 
*ì/ @ � $ � N[R�T ^ K�N[\�XZfcK�acb­T ^ K
RINPMJfcY[K,K�YPK�\,K�M6T$acb ����� � .	�7 �� ��� 0Ql'XZMJHÌT ^ K�HJNPR`TIFSN²i9EGTSNPO¼NPTVU�\�XjÄ9R$XjFSKºÄnXjFIT$acb­T ^ K,R`TIFSEJdQTSEGFSK
acb©T ^ K�TSXjFSfcK!T�acb©T ^ NPR.K�YPK�\,K�M6TeÐ ]%^ K�FIK�R`T�acb©T ^ K$ÄJFIa¼acb�MJa�Ç bÃacYPY[a�Ç�R.K�Î9XZd!TSY²U XZR�N[M�T ^ K$ÄJFIa¼acb�acb
]�^ K�aZFSK�\ >GÐ�pJÐ

<¼N[MJd!K�T ^ K�\¶EJY²TSN[deXjTIK�fcaZFSN[K!R*�2�,XZMJH ��� � � XjFSK�HJNPRId!FSK!TIKZl(Ç�K�HJa�MJaZT¶MJK�K�H TIa�XjÄJÄ9Y²U ]�^ K�ajè
FSK�\ÈãcÐ�pJl9XZMJH�Ç�K ^ XeO6K_T ^ K_bÃacYPY[a�Ç�NPMJf�FSK�R`EJYPTeÐ

)@CbD�CK� � �rD6� ��G�FbG CwG J Z � f`[vP\_%MHZYQ  �q�]tU�sRce_%Mh��QHK)M~p�ç � f`[@Pt_%MHZYQ2ç< ]\U�sRce_%M�x

Û ^ K�M= ÜN[R|MJaZT (�EJR`T­XZRIRIa±d�NÒXjTSN²O6K�i9EGT�XZd!TSE9XZYPYPU*i9N²Ä¤K!FS\¶EGT¢XjTINPO6KZlcÇ�K%deXZM,HJK�R`d!FSNPi£K.X�ÄnXjF¢XZ\,K!TSKQF
\¶EJYPTSNPdeXjTSK�fcaZF`U*T ^ XjT­deXjÄJTIEGFSK�R�T ^ NPR�bÃEGFIT ^ K!F�R`TIFSEJdQTSEGFSK.EJRINPMJf�T ^ K�T`F¢XZMJRIYÒXjTIN[acM�d�XjTSK�fcaZFIU�d�acMJR`TIFIEJdQè
TSNPacM�Þ�XjÄJÄ9Y[NPK�H�TIa ����� � ì
bÃaZF�Xº\¶EJY²TSN[deXjTIK�fcaZFIU,acb'RIK!TIR��élJYPK!T%Þ¶� HJK�MJaZTSK�T ^ KÑ\ºEJY²TSN[d�XjTSK�fcaZFIU
K�MGFSNPd ^ K�H a�O6K!F�RI\�XZYPY�deXjTIK�fcaZFSN[K!R�bÃaZF�Ç ^ NPd ^ Þ¶�(%e.��7�! #"#"#"* 
�d%��
��0�N[R,T ^ K�deXjTIK�fcaZFIUÙaZiJT¢XZNPMJK�H
iCUÆXjÄJÄ9Y²UGN[MJf�Þ TSaÏ�(%).��7�! #"#"#"K 
�j% �
�v0�Ð ]�^ K!FSK�NPR,XZMÆaZiCOGNPacEJR�NPMJd�Y[EJR`N[acMÆacb.\¶EJY²TSN[deXjTIK�fcaZFSN[K!R
� $ Þ¶�él©Ç ^ K!FSK�Ç�K�d�acMJRIN[HJKQF�� K!MGFSN[d ^ K�H a�O6K!FºRI\,XZY[Y�d�XjTSK�fcaZFSNPK�R$Ç�N²T ^ XZY[Y(T ^ K�d�XjTSK�fcaZFSNPK�R
HJN[R`d!FSK!TSKjÐ



��� *��
·Z¦ . µ ��� � 5 ·c¦ � * � � � � 5�� � � · � * � * , � * � ¯ 5o� µ
µ � ·-� ��� 5 ¯
	 5 µ���� ��ï

� AeE E/� ��G�FbG ��GFELM~Q ����$ ����� � "YMmQHKrM@fHp
N�_nc�[Yf�Uip�U ZdQ�K)M � q�]tURW�a�KVf�[Y]@[tU Z ����� � f�prg�Ui_ng�f�peS
Uipr_nX �^x^IwK)M�pOQ�K)MmsRf3P1SRW�PR] U Z�]dc�_nQ3f�N�P�Q�MTS�UiWYf�M�[

��� //

��

�e� � �

��Þ*��� // Þ��e� � �

f`[tP a�c�[hK)UiceQTx J�p UiQ�K)M�W���UiW+sR[���]^P >�f�peS/QHK)M � q�]tUiWTa�KVf`[Y]d[ f�p<�2�OPR_`_ N�PRp
Uipbf�N�PR_`_nX f`[�UR]tUiW�a�KVf�N
Z�UiWhNhMY[�PR_`_LQHKrMdUiQ�K)M�W � q�]tUiWTa�KVf`[Y]d[�f�p��e� � � Q U-"YMdNhPRp
UiprfTN�PR_`_nXtf`[�Ui]\UiW�a�K�f�N@Pi[I� M�_`_5x

� W�U1U Z�x !'K!T � i¤K�XZMJaZT ^ K!F¬\ºEJY²TSN[d�XjTSK�fcaZFIU6lJXZMJH�RIEGÄJÄ¤acRIKÑÇ�K ^ XeO6K$Xºd�ac\,\¶EGT¢XjTSN²O6K�HJNÒXZfZF¢XZ\

��� //

��

�e� � �

��Þ*��� // �

acb£\¶EJY²TSN[deXjTIK�fcaZFSN[K!R�Ð=ÛÊK%\¶EJR`T|R ^ a�ÇÙT ^ XjT|T ^ K!FSK%N[R(XÑEJMJNPØ¼EJK%H9XZR ^ K�H�XjFIFIa�Ç \�XjÚ¼N[MJf�T ^ K�HJNÒXZfZFSXZ\
acb=\¶EJY²TSN[deXjTIK�fcaZFSN[K!R

��� //

��

��� � �

��

��4
44

44
44

44
44

44
44

Þ*��� //

))TTTTTTTTTTTTTTTTTTT
Þ���� � �

##G
G

G
G

G

�

d�ac\,\¶EGTSKjÐ�W�K!FITSXZN[MJYPU�T ^ K!FSK_N[R�MJa�d ^ acN[d!K$Xji¤acEGT�T ^ K�OjXZY[EJK�R%acM�T ^ KÑaZi�(�K�d!TSR%acb2T ^ K � è�\,aZFIÄ ^ N[R`\
deXjTSK!fcaZFIU�Þ���� � �% .��7�! #"#"#"
 
�d%��
�v0�l?RIN[MJd�K¶T ^ KºaZi�(�K�d!TSRÑXjFSK¶T ^ K¶RSXZ\,KºXZR�T ^ K¶aZi�(�K�d!TSRÑacb ����� � Ð
]�^ K,OZXZYPEJK�R*acM \,aZFIÄ ^ N[R`\,R$acb�Þ*���,XjFIK�XZY[RIa�HJK!TIK!FS\,NPMJK�H?Ð ÛÊK�R ^ a�ÇéT ^ XjT�Ç ^ K�MJKQO6K!FX, �¶XZMJH
, � XjFSK$aZi�(�K�d!TSR�N[M�Þ���� � �% .�� q�� �  ��  �� % ��q ��� 0QlnT ^ K$N[\�XZfcK_acb©T ^ K$\�XjÄ�bÒFIac\ , ��TSaa, � N[R�XZYPRIaHJK!TSKQFS\,N[MJK!H?Ð�<¼NPMJd�K', � � , �

�� ÉGÎJK!R � lGÇ­K_deXZM�T ^ N[MGÚ�acb'NPT¬XZR%XZM�K!Y[K�\,K!MCT%acb�� %
�
�el9XZMJH�YPK!T���i£K

T ^ K¬EJMJN[Ø¼EJK�\�XjÄ,NPM,Þ*� %
�
�(bÒFSac\�T ^ K�N[HJK!MCTSN²TVU�Ä£K!FS\¶EGT¢XjTSNPacM�TSa , � � , �

�� Ð ]�^ K�M,Ç�K.d�XZM,KQÎGÄJFIK�RIR
T ^ K_EJMJN[Ø¼EJKÑ\�XjÄ�bÒFSac\ , �%TSav, � NPM�Þ���� � �% .�� q�� �  ��  �� % ��q ��� 0­iCU�T ^ K�bÃaZFI\ºEJY[X

:�.�NPH � �
�  eã��20	G!, �

Ç ^ K!FSK �ÌNPR�T ^ K�RIN[MJfcYPK aZi�(�K�d!T�acb ��� � �� .��7 �� ��� 0�Ð ]%^ NPR,K�R`TSXji9Y[N[R ^ K�R,EJMJN[Ø±EJK�MJK�RIR�acb�RIEJd ^ X
\¶EJYPTSNPbÃEJMJd!TSaZFel�XZMJHÆNPT¶FSK!\�XZN[MJR¶TSaÏR ^ a�ÇàKQÎGN[R`TSK!MJd�KZÐ L�RIN[MJfÏT ^ K�bÃaZFS\¶EJY[XÏXji¤a�O6K�TSaÏHJK!É9MJK�T ^ K
bÃEJMJd!TSaZFIR�lhN²T�N[R%R`TIF¢XZNPf ^ TIbÃaZFIÇ�XjFSH�TSaºR ^ a�ÇËT ^ XjT%T ^ K!U�ÄJFSK�RIK!F`O6K_T ^ K�R`U¼\,\,K!TIFIN[d�fZFSacEGÄ�XZd!TSNPacM�XZMJH
T ^ K_\ºEJY²TSNPÄJFIa¼HJEJd!T¬XZMJH�T ^ KQFSK�bÃaZFSK_HJK!É9MJK*X�\¶EJY²TSN[bÃEJMJd!TIaZF�Þ������ � $ ��Ð



� � � ® � ® 5�� . 5 * � µ�� , � * � . ® � ® .�� * � 5����

)@CbD�CK� � �rD6� ��G�FbG�� GFELM�Q)0 "YMtP2[Y]^PR_`_ "yf-abM�W�]dc�Q�PRQ3f�g�M\N�P�Q�MTS�UiWYX�� � P2[Y]^PR_`_�a�M�WY]dceQ�PRQ�fHg�M\N�PRQ M�q
SVUiW�X x IwK)M�p/_%MHZ�Q 0Oq�]tU�s�c�_%Mz[YQ3WYcbN�Q3c�WhMY[vUip � sVM�Q M�W�]df�p
M�PRp�s\P�W�M�sVM�Q M�WY]mf�p
M�s="~X ]dc�_nQ3f{ZYcep
N�Q UiWY[
Þ���� � � $ & [1M�p�sRf�p�S!� Q U � PRp�s'W�MY[�Q�W�f�N�Q3f�peS,Uip � Q UOQHK)MF"~f abM�WY]mc�Q�PRQ3f�g�M\[YQ3WYcbN�Q�ceW�M2]tPha
Þ*���%$ & Z�URW!0 x

� W�U1U Z�x ]�^ N[R¬bÃacY[YPa�Ç¬R¬NP\,\,K�HJN[XjTSK�Y²U,bÒFSac\ !2K!\,\�X¶äGÐ[ãcÐ Õ*Ç¬NPT ^ � FSK!Ä9Y[XZd�K�H iCU�&�Ð

)@CbD�CK� � �rD6� ��G�FbG���GFJ`Z � f`['P _%M�ZYQd]tU�s�c�_%M Uig M�W'PT"yf-abM�W�]dc�Q�PRQ3f�g�M N�PRQ MTSVUiW�X90 �^Q�K)M�p ç � f`[
M��~cef�gRP�_%M�prQ;Q U\P [�Q�W�f�N�Q;]\U�sRce_%MdUig�M�W@Pm[YQ3WYf�N�Q3_nX2NhUi]d]dceQ�PRQ�fHg�M�WYfHpeSm[�abMhN~Q�W�c�] Mh�~c�fHgRPR_%M�prQ Q U�ç�0 x

gnaZF%FIN[f ^ T�\,a±HJEJY[K�R!l9T ^ KÑFSK!Y[K!OjXZMCT�HJK!É9MJNPTIN[acMJR.XjFIK�XZR¬bÃacY[Y[a�Ç¬R�Ð

��A����	��
��HC
� � GHF�G���G\!2K!T  i£KÏX XZRIRIa±d�NÒXjTSN²O6K�deXjTSK�fcaZFIU6l � X Ä¤K!FS\¶EGT¢XjTINPO6K�deXjTSK�fcaZFIU6Ð ]�^ K�M
T ^ K�R`TIFSEJd!TIEGFSK�acb�X'D � ��?S
R ��E,C �	�	��AÊacM � d!acMJRIN[R`TIR�acb�X�bÃEJMJd!TSaZF 
*ì�� @  $ � T ^ XjT�NPR
R`TIFIN[d!TSY²U XZR`RIa¼d�N[XjTSNPO6K�XZMJH�EJMJNPT¢XZY'N[M T ^ K$XZM9XZY[acfcacEJR.RIK!MJRIK¶XZR.N[M/��K!É9MJN²TSN[acM�äGÐPãcÐ[ãclJTSacfcK!T ^ KQF.Ç�N²T ^
HJN[R�TIFSNPi9EGTINPOGN²TVU�\�XjÄ9R�XZf6XZNPM�HJKQÉ9MJK�H�XZM9XZY[acfcacEJRIY²U�XZMJH�RSXjTSNPRIbÒUGNPMJf�T ^ K_d�aZFIFSK!R`Ä¤acMJHJNPMJf,HJNÒXZfZF¢XZ\�R�Ð

��A����	��
��HC
� ��G�FbG�� G ]�^ K�\ºEJY²TSN[d�XjTSK�fcaZFIU��j��� � N[R�T ^ KÑbÃacY[YPa�Ç¬N[MJf¶ÄnXjF¢XZ\,KQTSK!F�\¶EJYPTSNPdeXjTSK�fcaZF`U�bÃaZF
\,a±HJEJY[K�R�ì'âVT ^ XZR
TVÇ�aÑaZi�(�K�d!TSR!l �ÍXZMJH �élZÇ¬NPT ^ � è�\,aZFIÄ ^ N[R`\ RIK!TSR
i¤K!N[MJf�K�\�ÄJTVU*EJMJYPK�RIR(XZY[Y¼NPMGÄ9EGTSR
XjFSK � XZMJHÌT ^ K�acEGT`Ä9EGT*N[R � aZF$KQÎJXZd!TSY²U�acMJK�N[MGÄ9EGT$NPR � XZMJHÌT ^ K�acEGT`Ä9EGT*N[R �éÐ,âuMÏT ^ K�ÉJFIR`T
deXZRIKjlnT ^ K � è¡\�aZFIÄ ^ N[RI\�R�XjFSK��+%¼l9RIa�T ^ KÑK�MJHJac\,aZFIÄ ^ NPRI\àaZÄ¤K!F¢XZH�acb � NPR2���^.�XZR%N[M �e��� � 0QlJi9EGT
Ç�K_RIK!T

�Z� � �% .	� q�� �  ��  �� % ��q ��� 0 � �6,H.��+%*ì�,#. U�0 � ã�� "
]�^ KM����è¡XZd!TSNPacM XZMJH�\¶EJY²TSNPÄJFSa±HJEJd!T�XjFSK_HJKQÉ9MJK�H�KQÎ9XZdQTSYPU�XZR%N[M ���yÐ

#@?BA�C�D�A�E ��G�FbGHF � GFEBM�Q
 "YM�Pm[Y]^P�_`_LPi[h[�U1N~f3PRQ3f�g�M�N�PRQ MTSVUiW�X^PRp�s � Pm[Y]^PR_`_�a�M�WY]dceQ�PRQ�fHg�M@N�PRQ M�q
SVUiW�X x@IwKrM�ptWYf%SiK�Q  �q�]tU�s�c�_%M [YQ3WYcbN�Q3c�WhMY[�Uip � s�M�Q�M~WY]df�p�MjP�p�svPRW�M�sVM�Q M�W�]df�p
M�s,"~X�]dc�_nQ3f{ZYcep
N�Q UiWY[
�Z� � � $ & [�M�p�s�f�peS � Q U � PRp�stWhMY[YQ3WYf�N~Q�f�p�S2Uip�� Q�U\Q�K)M�[�Q�W�crN�Q3ceW�M@]^Pha\Z�UiW  Pi[@P�p Pi[Y[�Uiq
N�f3P�Q�f�g M@N�PRQ MTSVUiW�X x

]�^ K�ÄJFSa±acb�N[R�RIXZbÃK�YPU�Y[K�bÒT_TSa�T ^ KºFSKeXZHJK!F�l©fcNPO6K�MÌT ^ K�ÄJFSa±acb­acb ]%^ K!aZFSK�\ äGÐPãcÐ >GÐ ]%^ K,aZiCOGNPacEJR
XZM9XZY[acf¶TSa,W�aZFSacYPYÒXjFSNPK�R%äGÐ[ãcÐ�pJl9äGÐ[ãcÐ kGl9XZMJH äGÐ[ãcÐô×¶XZY[R`a ^ acYPH?Ð

9cEJR`T_XZR�N[M�aZFSHJN[M9XjFIU�XZYPfcK!iJF¢XGlAX�FSN[f ^ TÑ\,a¼HJEJYPK*a�O6KQF3 NPR�T ^ K�RSXZ\�K$T ^ N[MJf�XZRÑX�YPK�bÒTÑ\,a¼HJEJYPK
a�O6K!F¬T ^ K�aZÄJÄ¤acR`NPTSKÑR`TIFSEJdQTSEGFSKO&  ��� *JlGÇ ^ NPd ^ Ç�K�MJa�ÇÜHJK!É9MJKZÐ

��A����	��
��HC
� � GHFbG�FbF�G ]�^ K2C �
�;C �#� 
1AÊ\�XjÄ N[R¶T ^ K�ÄnXjFITSNPd�EJYÒXjF�\�XjÄ acb�aZÄ¤KQF¢XZHJR�aZÄAì ��� $ �2�
HJK!É9MJK�HÌXZR_bÃacYPY[a�Ç�R�Ð�ghaZF � � oGlAHJK!É9MJK��6% .T�+%,i±U��6%). Ue0 � � �êã L U9lARIa��6%�FIK!O6K!FSRIK!R�aZFSHJK!F�ÐÛÊKÑT ^ K�M HJK!É9MJK

aZÄAì � %I$ � %
iCU�aZÄB.�,L0 ���6% �F,|Ð

ÛÊKÑY[KeXeO6K�TSa�T ^ KÑFSKeXZHJK!F¬T ^ KÑd ^ K!d¢Ú�T ^ XjT¬aZÄ HJK!É9MJK�R.X�\�XjÄ�acb=aZÄ¤KQF¢XZHJR�Ð



��� *��
·Z¦ . µ ��� � 5 ·c¦ � * � � � � 5�� � � · � * � * , � * � ¯ 5o� µ
µ � ·-� ��� 5 ¯
	 5 µ���� � î

��A����	��
��HC
� ��GHF�GHF 
�G\!'K!T  i¤K¶XZM�XZRIR`a¼d�N[XjTSNPO6K$d�XjTSK�fcaZFIU6Ð ]%^ K@C �
�;C �#��
1A�acb� �l£Ç%FSN²TITSK�M  ��� l
N[R�T ^ K�XZRIRIa¼d!NÒXjTSN²O6KÑd�XjTSK�fcaZFIU�fcNPO6K!M�iCU�T ^ K�d�ac\�Ä£acRINPTIK

��� ���
// �2� � // &X"

)@CbD�CK� � �rD6� ��G�FbGHF 6�G �jf%SRKVQ� �q�]tU1sRc�_%Md[�Q�W�crN�Q3ceW�MY[tUipJP2[�]^PR_`_�abM�W�]dceQTPRQ3f�g�M\NhPRQ�M�SVUiWYX � s�M�Q�M~WYq
]df�p�MdPRp�s2PRW�M@s�M�Q�M~WY]df�p�M�s-"~Xt_%MHZYQ� ����q�]tU�s�c�_%M�[YQ�W�crN~Q�ceW�MY[mUip � x

� W�U1U Z�x ]�^ K XZEGTIac\,aZFIÄ ^ N[R`\ ��� ���L $ �2��KQÎGTSK!MJHJR�TSaÏXZMÆN[RIac\�aZFIÄ ^ N[RI\������ � ���L $ �Z��� � bÃaZF
Ç ^ N[d ^ T ^ K_HJNÒXZfZF¢XZ\

�2� ���
//

��

�2�

��
��� � �

��� // �Z� � �

d�ac\,\¶EGTSK!R�Ð ]�^ K�KQÎGTIK�MJRIN[acM*NPR©fcNPO6K!M$i±U*K�Î9XZd!TSY²U_T ^ K­RSXZ\,K­bÃaZFI\ºEJY[XGì2EJR`N[MJf�T ^ K­K�YPK�\,K�M6TSR �6%^.��+%
HJK!É9MJK�HÙiCU �6%�. Ue0 � � � ã L U9l�Ç�K�HJKQÉ9MJK�aZÄL.�,L0 � �6% �',
l­XZMJHÙd�YPKeXjFSY²U NPb9,#. U�0 � � l�T ^ K�M
aZÄL.�,L0y. U�0 � ãcÐ ]%^ KÑFSK�RIEJY²T�MJa�ÇÜbÃacY[Y[a�Ç¬R¬NP\,\,K�HJN[XjTSK�YPU6Ð
)@CbD�CK� � �rD6� ��G�FbG�F@CwGFJ`Z!0 f`[M"~f-abM�W�]dceQTPRQ3f�g�MY�;[�U f`[10 ��� x

� W�U1U Z�x ]�^ K�\,XjÄ &`aZÄr*�acb©aZÄ¤K!FSXZHJR�KQÎ¼TSK�MJHJR¬TIa�T ^ KÑ\�XjÄ acb2aZÄ¤K!FSXZHJR

Þ2.�aZÄr0QìSÞ*�2�+$ Þ*�2��"

��G�
�G��X�HE,C �	�	��A���G
]�^ K�bÃacYPY[a�Ç�NPMJf N[R�T ^ K�KQÎGÄ9YPN[d�N²T�HJK!É9MJNPTIN[acMÍacb�XÊi9N[\,a±HJEJY[K�NPMÍT ^ K�d�acM6TSKQÎ¼T�acbÑÄ£K!FS\¶EGT¢XjTSN²O6K

deXjTSK!fcaZFSN[K�R!Ð

��A����	��
��HC
� ��G�
�G�FbGt!'K!T2 XZMJH��Ùi¤K_XZRIRIa±d�NÒXjTINPO6KÑdeXjTSK�fcaZFSNPK�R�l9XZMJH �éXºÄ£K!FS\¶EGT¢XjTSN²O6K�deXjTSK�fcaZFIU6Ð
ÛÊK�RSX�U�T ^ XjT � N[R�XZM  ��� �w�HE,C �	�	��A�NPb � NPR$X�YPK�bÒT, �è�\,a¼HJEJYPK�XZMJHÊX�FSN[f ^ T��
è¡\,a±HJEJY[KZl'T ^ K
XZRIRIa±d�NÒXjTINPOGN²TVU�HJNÒXZfZF¢XZ\

 @ � @�� � � �
//

� � �
��

�8@��

�
�� @ �

�
// �

d�ac\,\¶EGTSK!R�l6XZMJH�HJN[XZfZF¢XZ\,R .�K10�XZMJH .�b�0©bÒFSac\ ��K!É9MJNPTIN[acMt>GÐ->Ñd!ac\,\¶EGTSK�N[M�XZY[YJRIN²TSE9XjTSNPacMJR|NPMºÇ ^ N[d ^
T ^ K_\�XjÄ9R%XjFSK�HJK!É9MJK!H?Ð

gnaZF%i9NP\,a¼HJEJYPK_R�TIFSEJd!TSEGFIK�R�l9T ^ K�bÃEJMJH9XZ\,K!MCT¢XZY?ÄnXjF¢XZ\�K!TSK!F¬\¶EJYPTSNPdeXjTSK�fcaZFIU,N[R¬XZR�bÃacY[YPa�Ç¬R�Ð



� 	 � ® � ® 5�� . 5 * � µ�� , � * � . ® � ® .�� * � 5����

��A����	��
��HC
� ��G�
�G 

G ]�^ K i9N[\,a±HJEJY[K�ÄnXjFSXZ\,K!TSK!F,\ºEJY²TSN[d�XjTSK�fcaZFIU � � � ^ XZR�aZi)(�K!d!TSR!�*l � . T ^ K
&�FSNPMJfcR+*Jl2Ç¬NPT ^ � XZd!TSNPMJf acMÏT ^ K,YPK�bÒT*XZMJH � acMÌT ^ K�FSNPf ^ Th0_XZMJH � .¥T ^ K &`\�a¼HJEJY[K~*V0QÐ^"�YPY|R`K!TSR
acb � è�\�XjÄ9R.XjFSK_K�\�ÄJTVU�Ç�N²T ^ T ^ K�KQÎJd�KQÄJTSN[acM acb2T ^ acRIK$NPM�Ç ^ NPd ^ � XjÄJÄ£KeXjFSR.K�Î9XZd!TSY²U�acMJd�K$N[M�T ^ K
N[MGÄ9EGTºXZMJH NPR�T ^ K�acEGTIÄ9EGTel©T ^ acRIK,Ç ^ KQFSK�XZY[Y|N[MGÄ9EGTSR¶XZMJHÊT ^ K�acEGTIÄ9EGTºXjFIK!�*l�XZMJHÊT ^ acRIK,Ç ^ K!FSK
XZY[Y=N[MGÄ9EGTSR�XZMJH�T ^ KºacEGTIÄ9EGT�XjFSK ��Ð�âuM�T ^ K¶YÒXjT`TSK!F�TVÇ�a�d�XZRIK�R_T ^ KºR`K!T�acb � è¡\,XjÄ9RÑNPR,�+%¼Ð�âuM�T ^ K
deXZRIK�acb%� � �% .�� �# #"#"#"K 
�+%e���20_Ç¬NPT ^ � q ��� � � XZMJH XZYPY­aZT ^ K!FºK�M6TIFSNPK�R¶K�NPT ^ KQF � aZF ��l�Ç�K
RIK!T_� � �% � �6,n. �+% ìK,#.�[�0 	<,#. U�0 � � � � � �6Ð ]�^ K�RIK�XjFSK¶ÄJFSK�d�NPRIK�Y²U�T ^ KX,
æ�R�bÃaZFÑÇ ^ NPd ^ T ^ K
Y[NPR`T � 0 � B 2 �43  #"#"#"* 
� 0 � B 2 %!3 N[R
T ^ K�YPN[R`T � 0�2 q 3 � �  ��  
� % � 0�2 q 3 Ð©âuM�ÄnXjFITSNPd�EJYÒXjF�l1,#. U�0©\ºEJR�T­XZY²Ç�X�U¼R|i£K
acMJK*Ä9Y[EJR�T ^ K¶MCEJ\¶i£K!FÑacb��*æ�R�a¼d�d�EGF`FSN[MJf�N[M�T ^ K¶N[MGÄ9EGT�Ð ]�^ K��+%�XZd!TSNPacMÏXZMJH�T ^ K¶\¶EJYPTSN²ÄJFSa¼HJEJdQT
XjFSKÑHJK!É9MJK�H�KQÎJXZd!TSY²U�XZR%bÃaZF%T ^ K�aZÄ£K!F¢XZH�����Ð
	�aZTSK¶N[M�ÄnXjFITSNPd�EJYÒXjF�T ^ XjTÑFSK�R�TIFSN[dQTSN[acM�TSa�K�NPT ^ KQF�acb|T ^ K�R`N[MJfcY[K¶aZi�(�K�d!TIR ��aZF �àHJK!TSK!FI\,N[MJK�R_X

\¶EJYPTSNPbÃEJMJd!TSaZF2�2�1$ � � � Ð
#@?BA�C�D�A�E � G 

G76�GFEBM�Q1 PRp
s � "YM�[�]^PR_`_jPi[h[1U1N�f3PRQ3f�g�MkN�PRQ MTSVURWYf�MY[�x IwK)M�p�P�p  �q � "~fH]tU�sRce_%M
[YQ3WYcbN�Q3c�WhMlUip P,[�]^PR_`_�abM�WY]mc�Q�PRQ3f�g�M'NhPRQ�M�SVUiWYX � s�M�Q�M~WY]df�p�MY[/PRp
s,f`[OsVM�Q M�WY]dfHp
M�s "yXJP,]dce_nQ�fHq
ZYcep
N�Q UiW�� � � $ & [�M�p
sRf�peS�� Q U �\�mW�MY[YQ3WYfTN�Q�fHpeSoUip�QHKrMk[YfHpeSR_%M'UB"('�MhN�Q � Q�U QHKrMk[YQ3WYcbN�Q3c�WhM
]dce_nQ�f ZYc�p�N�Q�URW1��� $ & Z1UiW; |PRp�stUipkQHKrM=[�f�peSR_%M�U&"('�MYN�Q � Q UvQ�K)Mu[YQ3WYcbN�Q3c�WhMu]mc�_nQ3f{ZYcep
N�Q UiW�Z�UiW ��x

� W�U1U Z�x�ë�NPO6K�M,XÑi9N[\�a¼HJEJY[K%R`TIFIEJd!TSEGFSK¬acM � XZMJH,XZM�K�YPK�\,K�M6TA, . � � �% .�� �# #"#"#"K 
�+%e���20QlcÇ�K¬MJK�K�H
TSa�HJK!É9MJK*X�bÃEJMJdQTSaZF(�-,
l9XZMJH�Ç�K�EJR`K_T ^ KÑEJRIE9XZY'bÃaZFS\¶EJYÒX

�p,#.�?��! #"#"#"* $?T%R0 �`?D0 � B 2 �43 
 G#G#G 
 ?D0 � B 2 %#3 "
]�^ K ÄJFSa¼acb�T ^ XjT,T ^ NPR�fcNPO6K�R�XÊ\¶EJYPTIN[bÃEJMJd!TSaZF,��� � $ & MJa�ÇáÄJFSa±d�K�K�HJR�NPMÍK�Î9XZd!TSY²U T ^ K�RSXZ\�K
Ç�XeUÙXZR�NPMÆT ^ K�ÄJFSa±acbÑacb ]�^ K�aZFSK�\ >GÐ�pJÐ W�acM6O6K!FSRIK!YPU6l�RIEGÄJÄ¤acR`K�Ç­K�XjFSK fcNPO6K!M XÌ\ºEJY²TSN[bÃEJMJdQTSaZF
�_ìS� � � $ & RIXjTSN[RIbÒU¼N[MJf T ^ K�d�acMJHJNPTIN[acMJR�N[M T ^ K�T ^ K�aZFSK�\�Ð $�K�R�TIFSN[dQTSN[MJf TSa ÄnXZNPFSR�acbÑaZi)(�K!d!TSR
.	�7 �� 0(aZF@.	�  �� 0(fcNPO6K!R%EJR�FSK�R�TIFSN[dQTSN[acM�\¶EJYPTSNPbÃEJMJd!TSaZFSR ��� � � $ � � � XZMJH �j� � � $ � � � l9XZMJH
Ç�K�N[\�\,K�HJNÒXjTIK�YPUºaZiJT¢XZNPM�X*YPK�bÒT% �è¡\,a±HJEJY[K.R`T`FSEJd!TSEGFSK�acM ��XZMJH�X$FSNPf ^ T �
è¡\,a±HJEJY[K�R`T`FSEJd!TSEGFSKÑacM
��Ð ]�^ K*XZRIRIa±d�NÒXjTSN²OGN²TuU�HJN[XZfZF¢XZ\àd�ac\,\¶EGTSK�R�i¤K�d�XZEJRIK*� � �� .	�7 ��  
����� 0 ^ XZR.acMJY²U�acMJK_K�Y[K�\�K�MCT�l
XZMJH�HJNÒXZfZF¢XZ\�Ru.�K10­XZMJHl.�b+0(d�ac\,\¶EGTSK¬KQÎ9XZdQTSYPU,XZR�N[M,T ^ K.ÄJFSa±acbAacb ]�^ K�aZFSK!\ >GÐ�pJÐ ]�^ N[R�d�acMJd!Y[EJHJK�R
T ^ KÑÄJFSa¼acb¡Ð
)@CbD�CK� � �rD6� � G 
�G CwG J`Z � f�[@PRp  �q � "~f�]tU1sRc�_%M�Z�UiWdPi[h[1U1N�f3PRQ3f�g�M@NhPRQ�M�SVUiWYfTMY[1 PRp
s �j��Q�K)M�p�ç �
f`[vP�ç< �qÃç � "~fH]tU�sRce_%M�f�pO[YXi]m]tM�Q3WYf�N�[�abMhN�Q3W+PVx
âuMÌT ^ K,deXZR`K�Ç ^ KQFSK= � �¬l©Ç�K,deXZMÊd�acYPYÒXjÄ9RIK�T ^ K�ÄnXjF¢XZ\,KQTSK!F$\¶EJY²TSN[deXjTIK�fcaZFIU�bÃEGFIT ^ K!F¶EJR`N[MJf

T ^ KÑÄnXjF¢XZ\,K!TSKQF¬\¶EJY²TSN[deXjTIK�fcaZFIU�NPM�T ^ KÑRIK�d�acMJH�KQÎJXZ\�Ä9Y[KÑXZbÒTSKQF���K!É9MJN²TSN[acM�m¼Ð�pJì
��A����	��
��HC
� � G 

G���G ]%^ K�ÄnXjFSXZ\,K!TSK!F�\¶EJYPTSNPdeXjTSK�fcaZFIU &Q��� � ^ XZR_TuÇ­a�aZi)(�K!d!TSR�l � XZMJH � l©XZMJH
N[R�X�ÄnXjF¢XZ\,K!TIK!F$\¶EJYPTIN[deXjTSK!fcaZFIU�bÃaZF*\,a±HJEJY[K�R�l2RIa T ^ K!FIK�XjFSK�MJa � è�\,aZFIÄ ^ NPRI\,RÑEJMJY[K�RIR � N[R_T ^ K
acEGTIÄ9EGT�XZMJH XjÄJÄ£KeXjFSR%KQÎ9XZd!TIYPU�acMJd�KÑN[M�T ^ K�N[MGÄ9EGTel9aZF%K�YPRIK �ÝN[R�T ^ KÑacEGTIÄ9EGT¬XZMJH�acMJY²U�� XjÄJÄ£KeXjFSR
N[M�T ^ K�NPMGÄ9EGTeÐ­âuM T ^ K�RIK$d�XZRIK�R�T ^ K � è¡\,aZF`Ä ^ N[RI\,R¬XjFSK,� %¼l9Ç¬NPT ^ T ^ K�\¶EJYPTSN²ÄJFSa¼HJEJdQT.HJK!É9MJK�H�XZR¬N[M
���jÐ
] aºd�ac\�ÄnXjFSK�T ^ NPR¬\¶EJYPTIN[deXjTSK!fcaZFIU�Ç�N²T ^ T ^ K_ÄJFSKQOGN[acEJR¬acMJKZlJÇ�K�EJR`K_T ^ KÑbÃacY[YPa�Ç¬N[MJf�Y[K�\,\,XGì



��� *��
·Z¦ . µ ��� � 5 ·c¦ � * � � � � 5�� � � · � * � * , � * � ¯ 5o� µ
µ � ·-� ��� 5 ¯
	 5 µ���� � �

� AeE E/� � G 
�G ��G�� URp)[Yf3sVM~W�Q�K)M@sRf3P�SRW+PR]|U Z�]dce_nQ3f�N�PRQ MTSVUiW�f�MY[

�2� //// � � � // &Q��� �

��K)M~W�MuQHK)M=Q(� U P�WYW�U ��[zUipkQ�K)M=_%M�ZYQ#PRW�M=QHKrM=f�p�N�_ncV[�f�Uip)[�U Z�Q�K)M�M�p�sVUR]tUiW�a�KVf`[Y] U�abM�W�P si[zU Z�Q�K)M�U&"~q
'�MhN~QH[ � PRp�s �t�BPRp
suQ�K)MjPRWYWhU?� URp^Q�K)M WYf%SRKVQ
[�M�p�sR[!"YUiQ�K � PRp�s � Q�U �v�BPRp�su[�M�p�sR[ abM~WY]dceQTP�Q�f�URp)[
f�p���� � Q�U�NhUiWYWhMY[�abURp�sRf�peS\Uip�MY[�f�p &Q��� � xmIwKVf`[�f`[vP�NYU1M��~crPR_nf��1M~W�sRf3P1S�W+PR] U Z�]dce_nQ�fTN�PRQ MTSVUiW�f�MY[yx

� W�U1U Z�x ]�^ K¶Ú6K!U Ä¤acNPMCT ^ K!FIK�NPR�T ^ XjT_K�XZd ^ Ä¤K!FI\ºEGTSXjTSN[acM�N[M &!� � �% .	� q�� �  ��  �� % ��q ��� 0 ^ XZRÑKQÎ±è
XZd!TSY²U�acMJK_ÄJFSK�NP\�XZfcK�NPM�� � � Ð � MJd�K�Ç�KÑFSKeXZYPN%$�KÑT ^ N[R�lnKQÎ¼TSK�MJHJN[MJf,XZM K�Ø¼E9XZYPN%$�NPMJf,\¶EJYPTSNPbÃEJMJd!TSaZF%TSa
&!� � � N[R�RINP\�Ä9YPU,X*\�XjTITSK!F­acb'R`K�MJHJN[MJf�XZY[YhÄ£K!FS\¶EGT¢XjTSNPacMJR­TSa$T ^ K�N²F%N[\�XZfcK�R�EJMJHJK!F�T ^ K�\ºEJY²TSN[bÃEJMJd�è
TSaZFeÐ

]�^ K�d ^ XjF¢XZd!TIK!FSN%$�XjTSN[acM acb� �è  i9N[\,a±HJEJY[K�R�NPM TSK!FI\,R�acb*X ÄnXjFSXZ\,K!TSK!F�\¶EJYPTSNPdeXjTSK�fcaZF`UÙMJa�Ç
bÃacY[YPa�Ç¬R%N[\,\,K!HJNÒXjTSK�Y²U6Ð

)@CbD�CK� � �rD6� ��G 

G �
GFJ Z1 |f`[�Pm[�]^PR_`_BPi[Y[�U1N�f3P�Q�f�g M�NhPRQ�M�SVUiWYX\PRp�s � f`[�Pm[�]^PR_`_eabM~WY]dceQTP�Q�f�g MdN�PRQ M�q
SVUiW�X1�wQ�K)M�p�PRp3 �q  "~fH]tU�sRce_%M [YQ�W�crN~Q�ceW�M=Uip � sVM~Q�M�W�]df�p
M�[ PRp
suf`[ sVM�Q M�W�]df�p
M�s3"~X�Pz]dce_nQ�f{Z�c�p
N~Q�UiW
&!� � � $ & [�M�p�s�f�peS � Q�U � PRp�s�WhMY[YQ3WYf�N�Q3f�peSdURp � Q U�QHKrMzPi[h[1U1N�f3PRQ3f�g�M=N�P�Q�MTS�UiWYX�[YQ3WYcbN�Q�ceW�M=]dce_nq
Q3f{ZYcep
N�Q UiW �2�%$ & Z�UiW1 kx

]�^ K�XZM9XZYPacf�acb�W�aZFSacYPYÒXjFIU�äGÐ m¼Ð�pºMJa�ÇêbÃacYPY[a�Ç�R�XZR%Ç�K!Y[Y�Ð
âub?acMJK�aZF�i£aZT ^ acb  XZMJH �ÙXjFSK�i9N²Ä¤K!FS\¶EGT¢XjTINPO6KZlCacMJK�deXZM�XZY[R`a*HJK�RId!FSN²i¤K  �è � i9N[\,a±HJEJY[K�R|Ç�N²T ^

T ^ NPR%K�ÎGTIF¢X$R�TIFSEJd!TSEGFIK_NPM�TIK!FS\,R�acbAÄnXjF¢XZ\,K!TIK!F�\¶EJYPTSNPdeXjTSK�fcaZFSNPK�R�Ð©ÛÊK�YPKeX�O6K.T ^ N[R�TSa*T ^ K�N[M6TSK!FSK!R`TSK�H
FSKeXZHJKQFeÐ
ÛÊK(deXZM¶XZY[RIa.XZR`Ú�bÃaZF�XZM*XZM9XZY[acfcacEJR2d ^ XjFSXZd!TSK!FSN5$eXjTSNPacM*acb  �è  i9NP\,a¼HJEJYPK�R©XZR2N[MºW�aZFSacY[Y[XjFIUÑäGÐôm¼Ð ×

N[M�T ^ KÑdeXZRIK�Ç ^ K!FIK� �N[R�i9NPÄ£K!FS\¶EGT¢XjTSN²O6KZÐ ]%^ K�XZMJR`Ç�K!F¬N[R 	 � ] TIa�XjÄJÄ9Y²U�Þ�TSa�XZY[Y¤T ^ K_\¶EJYPTIN[deXjT`è
K�fcaZFSNPK�R�N[M�T ^ K�HJN[XZfZF¢XZ\ NPM2!'K�\,\,X$äGÐôm¼Ð�kGÐ . ]%^ NPR�N[YPY[EJR`TIFSXjTSK�R­T ^ K�b XZd!T�T ^ XjT�Þ HJa¼K�R�MJaZT�ÄJFSK�R`K!FIO6K
d�a±K�Ø¼E9XZYPN%$�K!FIRh0QÐ
â�MJR�TSKeXZH?lJÇ�K�fcKQT.Xº\ºEJY²TSN[d�XjTSK�fcaZFIU�HJK!RId!FSN²i¤K�H�XZR¬bÃacY[Y[a�Ç¬R�Ð

��A����	��
��HC
� ��G 

G�� G ]%^ K*\¶EJYPTIN[deXjTSK!fcaZFIU�&��(� � � N[R�X�ÄnXjFSXZ\,K!TSK!F.\ºEJY²TSN[d�XjTSK�fcaZFIU�bÃaZF�\,a±HJEJY[K�R�l
RIa ^ XZR©aZi�(�K�d!TIR � XZMJH � ljÇ�N²T ^ T ^ K � è�\,aZFIÄ ^ N[R`\,R©K�\�ÄJTVU_KQÎJd!K!ÄJT
N[M*T ^ K�deXZR`K�R©Ç ^ KQFSK � XjÄJÄ£KeXjFSR
KQÎJXZd!TSYPU�acMJd�K¶N[M�T ^ K¶N[MGÄ9EGTÑXZMJH�N[R.T ^ KºacEGT`Ä9EGTel¤aZF�K�YPRIKºXZY[Y=NPMGÄ9EGTSRÑXZMJH�T ^ K*acEGTIÄ9EGT_XjFSK �*Ð�ÛÊK
RIK!Tp&��|� � �% .	� % ����0 � Þ*�+%¼Ð ]%^ K_aZi)(�K!d!TSR%acb	&��|� � �% .	� q�� �  ��  �� % ��q ��� 0­XjFSK�T ^ K_K!Y[K�\,K!MCTSR%acb
�+%¼l¼i9EGT�T ^ K�aZi�(�K�d!TIR¬XjFIK�MJaZT�XZY[YhN[RIac\,aZF`Ä ^ N[dZÐ�âuMJR`TSKeXZH?l±Ç�K�Y[a¼aZÚ�XjT­T ^ K�K!Ø¼EJNPOjXZY[K!MJd�K�FSK�YÒXjTIN[acM�acM
�+%,N[M Ç ^ N[d ^ ,�� ,
G=NPb|XZMJH�acMJY²U�N[bw,#. U�0 � ,
GT. Ue0%XZMJH , XZMJH ,
G©XjFSK*NPM�T ^ K*RSXZ\,K$d�acR`K!T�acb�T ^ K
Y[K!bÒT%XZd!TSN[acM�acb�� 012 q 3 � � @ � % � 0�2 q 3 acM � %±Ð;8(Ø¼EJN²OZXZYPK�MCTIYPU6l±Ç­KÑd!acEJY[H�RSX�U�T ^ XjT+,�� , G \,K�XZMJR­T ^ XjT
,#.�[�0 	Z,#. Ue0 � , G .�[T0 	 , G . Ue0¬Ç ^ K�MJK!O6KQF�ãXWZ[-W � Ð ]�^ K!FSKºN[R�KQÎJXZd!TSYPU�acMJK¶\,aZFIÄ ^ N[R`\ bÒFSac\ ,
TSaa, G Ç ^ K�M , XZMJH , G XjFSK�K�Ø¼EJN²OZXZYPK�MCT�XZMJH�MJa�\,aZFIÄ ^ N[R`\,R¬Ç ^ K�M�T ^ K!U XjFSK$MJaZT�K�Ø±EJNPOjXZY[K�M6TeÐ%ÛÊK
Y[K�X�O6K*N²T.TSa,T ^ K$FSK�XZHJK!F�TSa�d ^ K�dSÚ�T ^ XjT.T ^ K*RIXZ\,K$bÃaZFS\¶EJYÒX,bÃaZF�T ^ K*\ºEJY²TSNPÄJFIa¼HJEJd!T�NPMS�2�_KQÎ¼TSK�MJHJR
TSa�fcNPO6KÑ\ºEJY²TSN[d�XjTSK�fcaZFIU�R�TIFSEJd!TSEGFIK�acM�&������ � Ð



��� � ® � ® 5�� . 5 * � µ�� , � * � . ® � ® .�� * � 5����

� AeE E/� � G 
�G���G�� URp)[Yf3sVM~W�Q�K)M@sRf3P�SRW+PR]|U Z�]dce_nQ3f�N�PRQ MTSVUiW�f�MY[

Þ*��� //// Þ*� � � // &������ �

��K)M~W�MuQHK)M=Q(� U P�WYW�U ��[zUipkQ�K)M=_%M�ZYQ#PRW�M=QHKrM=f�p�N�_ncV[�f�Uip)[�U Z�Q�K)M�M�p�sVUR]tUiW�a�KVf`[Y] U�abM�W�P si[zU Z�Q�K)M�U&"~q
'�MhN~QH[ � PRp�s �t�BPRp
suQ�K)MjPRWYWhU?� URp^Q�K)M WYf%SRKVQ
[�M�p�sR[!"YUiQ�K � PRp�s � Q�U �v�BPRp�su[�M�p�sR[ abM~WY]dceQTP�Q�f�URp)[
Q U^Q�K)M�]@[�M~_ng�MY[yxmILKVf`[�f`[@P2NhU1M��yc)PR_nf �1M�Wvs�f3P1SRW�PR] U Z�]mc�_nQ3f�N�PRQ MTSVURWYf�MY[�x

� W�U1U Z�x�ë�NPO6K�M !2K!\,\�XÑäGÐôm¼Ð kGlZT ^ K¬acMJY²U�NPRIRIEJK¬N[R�T ^ K�\�aZFIÄ ^ N[RI\�R�Ð ��a�Ç�K!O6K!Fel6T ^ K%HJK!É9MJNPTIN[acM�acbhT ^ K
\,aZFIÄ ^ NPRI\,R�N[MH&��|� � � N[R�ÄJFSK�d�NPRIK�YPU�T ^ K¶FSK�Ø±EJNPFSK�\�K�MCTÑT ^ XjTÑTVÇ�a � è�\,aZFIÄ ^ N[R`\,RÑXjFSK�NPRIac\,aZFIÄ ^ NPd
N[M�&��(��� � N[b%XZMJH acMJYPUÌNPb�T ^ K!UÌd!ac\,K,bÒFSac\ NPRIac\,aZFIÄ ^ NPd � è¡\�aZFIÄ ^ N[RI\�R$N[M Þ*� � � Ð ]�^ K�FSK�RIEJY²T
bÃacY[YPa�Ç¬R�Ð

)@CbD�CK� � �rD6� � G 

GHF �wGFELM�Q�0 "YM P�[Y]^PR_`_#"~f abM�WY]mc�Q�PRQ3f�g�M^N�PRQ MTSVUiW�X xkIwK)M�p 0Oq�0 "yf�]tU�sRce_%M@[YQ3WYcbN�q
Q3c�WhMY[�Uip Pk[Y]tPR_`_
abM~WY]dceQTP�Q�f�g M2N�PRQ MTSVURWYX � sVM�Q M�WY]mf�p
M\PRp
s'PRWhM�sVM�Q M�W�]df�p
M�s<"~X ]dc�_nQ3f{ZYcep
N�Q UiWY[
&��|��� � $ & [�M�p�s�f�peS � Q U,0 P�p�s � Q�U �\��PRp
s-��KVf�NYK/W�M�[YQ�W�f�N�Q�Uip�� Q U\Q�K)M="~f abM�WY]mc�Q�PRQ3f�g�M
[YQ3WYcbN�Q3c�WhMu]tPha�Þ*���%$ & Z�URW#0 x ��Uip)[�M��ycrM�pbQ�_nX���QHK)M�ç�q�QHKrMhUiWYXv[TabMhN�Q3WYce] ç � f�[�M��yc�f�g�PR_%M�prQ�Q U
P "yf�]tU�sRce_%MmURg�M�WvP^[YQ�W�f�N�Q3_nX�NhUi]d]dceQ�PRQ�fHg�M�W�f�peS [�a�MhN�Q3WYce]|M��~cef�gRP�_%M�prQ Q�U�ç�0 x

]�^ N[R¶R`TSNPY[Y­YPKeX�O6K!R¶T ^ K�Ø±EJK�R`TSNPacM acb�Ç ^ XjTºRIaZF`T¶acb¬i9N[\�a¼HJEJY[K�R�TIFSEJd!TSEGFIK�NPR¶ÄnXjFSXZ\,K!TSK!FIN%$�K�H iCU
Þ^&!� � � Ð ]%^ KÑFSK�YPK!OZXZM6T.HJKQÉ9MJNPTSNPacM�N[R�XZR¬bÃacYPY[a�Ç�R!Ð
��A����	��
��HC
� ��G�
�GHF�FbG\!2KQT 0Èi£KºX�i9N²Ä¤K!FI\ºEGTSXjTSNPO6K*deXjTIK�fcaZFIU6Ð ]�^ KºR�TIFSEJd!TSEGFIK�acb|X��T�wE E,A1
1D=���
�w�HE,C �	�	��AÏa�O6K!F,0 acM X�Ä¤KQFS\¶EGT¢XjTSNPO6K�deXjTSK�fcaZFIU � d�acMJRINPR`TSR*acb%XZM 0�è 0 i9NP\,a¼HJEJYPK,R`TIFSEJdQTSEGFSK
TSacfcK!T ^ K!F¬Ç¬NPT ^ X�M9XjTIEGF¢XZYAN[RIac\,aZF`Ä ^ N[RI\

��ì � 
 c �� c�
 �
bÃaZF �,XZM�aZi�(�K�d!T�acb�0ÈXZMJH�c�XZM�aZi�(�K�d!T�acb ��Ð ]%^ K¶N[R`ac\,aZFIÄ ^ N[R`\ �Ï\ºEJR�T�i¤K*d�ac\�ÄnXjTINPi9Y[KÑÇ�N²T ^
T ^ K%\¶EJYPTSN²Ä9Y[N[d�XjTSNPO6K�R`U¼\,\,K!T`FIU$NPRIac\,aZFIÄ ^ NPRI\ � � bÃaZF#0�lCN[MºT ^ K¬R`K�MJRIK�T ^ XjT(XZYPYGÄ¤acRIRIN²i9Y[K%HJNÒXZfZF¢XZ\�R
acb�T ^ K�bÃaZFS\ÈfcNPO6K�MÌNPMÏÄnXjFIT�>�acb���K!É9MJN²TSN[acM >GÐPã�\¶EJR`T_d�ac\,\¶EGTSKk.¥Ç¬NPT ^ T ^ K �*æ�RÑFSK!Ä9YÒXZd!K�HÌÇ�N²T ^

*æ�Rh0QÐ
ÛÊK�XZY[RIaºFSK�Ø¼EJN²FSKÑHJNÒXZfZF¢XZ\ .�K G 0�fcN²O6K�M�NPMk��K!É9MJN²TSN[acMk>GÐ kºTIa�d�ac\,\¶EGTSKjÐ

#@?BA�C�D�A�E � G 
�G�F 

GFELM�Q+0 "YMkPO[Y]^PR_`_%"~f-a�M�WY]dceQ�PRQ�fHg�M�NhPRQ�M�SVUiWYX,PRp�s � PO[Y]^P�_`_ a�M�WY]dceQ�PRQ�fHg�M
N�PRQ MTSVURWYX xvILK)M�pt[YXR]d]tM�Q3WYfTN "~f�]tU1sRc�_%Mj[YQ�W�crN~Q�ceW�MY[�Z1UiW � Uig�M�W�0 s�M�Q�M~WY]df�p�MjP�p�sdPRWhM=sVM�Q M�WY]dfHp
M�s
"~Xt]dce_nQ�f ZYc�p�N�Q�URWh[�Þ^&Q��� � $ & [1M�p�sRf�p�S � Q U � P�p�stWhMY[YQ3WYf�N�Q3f�peS�URp�� Q U^Q�K)M�[YQ3WYcbN�Q3c�WhMv]tPha
Þ*���M$ & Z�URW 0 Pi[tP�"yf-abM�W�]dc�Q�PRQ3f�g�M\N�P�Q�MTS�UiWYX x � Uip)[�Mh�~crM~prQ�_nX���Q�K)MÑç�q�Q�K)MhUiW�X�[�abMYN�Q�W�c�]àç �
f`[@Mh�~c�fHgRPR_%M�prQ Q U�Pt]\U�sRce_%MmUig�M~WvP^[�Q�W�f�N�Q3_nX2NYUi]d]dceQTP�Q�f�g M�WYfHpeS [�abMYN�Q�W�c�] M��~cef�gRPR_%M~prQ#Q U_ç<0 x

]�^ KÑÄJFSa±acb©N[R�T ^ K_RSXZ\,KÑXZR%T ^ K_ÄJFSa±acb=acb ]�^ K�aZFSK�\ >GÐô×$Ç¬NPT ^ &!� � � N[M�Ä9YÒXZd�KÑacb)���jÐ
��G�6�G$� � �bA��BD=����G
ÛÊK�TSEGFSM acEGF�XjTITSK�M6TSN[acMÍMJKQÎ¼T�TIa XZYPfcK!iJF¢XZR�Ð ]%^ K�HJK!É9MJNPTIN[acMÍacb$X d�K�M6TIF¢XZY�XZY[fcKQiJF¢X a�O6K!F�X

i9NPÄ£K!FS\¶EGT¢XjTSN²O6K�deXjTSK�fcaZFIU HJKQÄ¤K�MJHJR acMÍT ^ K�MJaZTSN[acM acb$X d!K�MCT`F¢XZY�\�XjÄ bÒFIac\ X i9NPÄ£K!FS\¶EGT¢XjTSN²O6K
deXjTSK!fcaZFIU�TSa�XZM XZRIRIa¼d!NÒXjTSN²O6KÑd�XjTSK�fcaZFIU6lGÇ ^ N[d ^ Ç�K_HJK!É9MJK�ÉJFSR�TeÐ



��� *��
·Z¦ . µ ��� � 5 ·c¦ � * � � � � 5�� � � · � * � * , � * � ¯ 5o� µ
µ � ·-� ��� 5 ¯
	 5 µ���� �/�

��A����	��
��HC
� ��G76 GHF�G^!2K!T 0 i£K¶X,i9NPÄ¤KQFS\¶EGT¢XjTSNPO6K_deXjTSK�fcaZF`U�XZMJH� àXZM�XZRIRIa¼d!NÒXjTSN²O6K$deXjTSK�fcaZF`U6Ð�"
� AJ�*
1D��
�uE/� � bÒFSac\ 0 TSa9 N[R$X�YÒXyÎ�\�XjÄ �'ì 0 $  .¥N�Ð�KjÐ[l . �  � 0 . � i@.�& ��.�0 �/ m0+0 0ÑXZMJHÊX
M9XjTSEGF¢XZY(N[RIac\�aZFIÄ ^ N[RI\ ��ì
�B. � 0 
 � �� � 
 ��. � 0_bÃaZF ��XZM aZi)(�K!d!T*acb!0 XZMJH��ÏXZMÊaZi�(�K�d!T$acb% �l
RSXjTSNPRIbÒUGNPMJf�T ^ KÑbÃacY[YPa�Ç¬N[MJf�d�acMJHJNPTIN[acMJR�ì

.�ã�0 � ÄJFSK�RIKQFIO6K�R�T ^ KÑTSK�MJRIaZF%ÄJFSa±HJEJd!T.NPM�T ^ KÑRIK�MJRIK�T ^ XjT¬T ^ KÑHJNÒXZfZFSXZ\

0 @F0 � � �
//

�
��

 @9 

�
��0

� //  

d�ac\�\ºEGTIK�R�R`TIFSNPd!TSYPU�XZMJH���.�ã�0 � ãcÐ
.�m 0 ]�^ K�YÒXyÎÌR`TIFSEJd!TIEGFSK�\�XjÄ � ÄJFSK�R`K!FIO6K�R*T ^ K�HJNPR`TIFSN²i9EGTSNPO¼NPTVUÌ\�XjÄ9R�N[MÊT ^ K�RIK�MJR`K�T ^ XjT*T ^ K
HJN[XZfZF¢XZ\

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

��

� ����
 . � � � ��� � � 0
�
� �

���B. ��� 
 � � 0 � ��. ����
 � � 0
�

��

� ��� 
���. � � � � � 0
t

���©Ô5. ��� 
 � � 0�� . ��� 
 � � 0uÖ � 2 ��� 3 // ��. ��� 
 . � � � � � 0+0

XZMJH�X�RIN[\�N[YÒXjF�HJN[XZfZF¢XZ\ N[M6O6acYPO¼N[MJf c��'d�ac\,\¶EGTSKZÐ
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aZi�(�K�d!TIR ����l � � acb 0�lJT ^ K_HJN[XZfZF¢XZ\

��. ���Y0�
���. � � 0  //
t

��

��. � � 0�
��B. ���h0
t

����. ��� 
 � � 0 � 2  �
 3
// �B. � � 
 ���Y0

d�ac\�\ºEGTIK�R�Ð
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acb­T ^ K!� q æ�R$XjFSK$�*Ð � T ^ K!FIÇ¬N[RIKjl
� � �% .��7�! #"#"#"K 
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��0 ^ XZR �+% XZR_NPTSR_RIK!T*acb�aZi�(�K�d!TIR�l
XZMJH ^ XZR
\,aZFIÄ ^ NPRI\,R¬XZR�bÃacYPY[a�Ç�R�Ð !2K!T � ���>U�ì � q � � �*XZMJH�d!acMJRIN[HJK!F�T ^ K�K�Ø±EJNPOjXZY[K�MJd!K�FSK�Y[XjTSN[acM�acM T ^ K
K�YPK�\,K�M6TSR�acb � %¶Ç ^ KQFSKf, � ,
GA\,KeXZMJR�T ^ XjT¬bÃaZF�XZYPY [�XZMJHaU,N[M���l�,#.�[�0 	b,#. U�0 � ,
G�.�[T0 	n,
G�. Ue0QÐ
ÛÊK ^ X�O6K¶ÄJFSK�d!N[RIK�Y²U�acMJK�\,aZF`Ä ^ N[RI\ bÒFSac\ , TIah, G Ç ^ K�M/, � , G l2XZMJH�MJa�\,aZF`Ä ^ N[RI\,R�i£K!TVÇ�K�K�M
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acEGF(XjTITSK�M6TSNPacM¶TIaÑT ^ K�aZi�(�K�d!T �ºlZÇ�K�fcK!T
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R`TIFIEJd!TSEGFSK�R�acM�X�RI\�XZY[Y2XZRIRIa±d�NÒXjTINPO6K$deXjTIK�fcaZFIU  d�aZF`FSK�R`Ä£acMJH�TSa�\¶EJYPTIN[bÃEJMJd!TSaZFIRÑbÒFIac\ � � � TSa�&
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NPTIRÑÄJFSK!HJK�d�K�RIR`aZFSR�l©NPMÏaZFSHJK!F�l©XZMJH�T ^ K�MÏFSK!Ä£KeXjTSNPMJf�T ^ KºÄJFSa¼d�K!RIR_Ç¬NPT ^ � � T ^ FSacEJf ^ �1]yÐ ]%^ K!MÌEJRIKTIF¢XZMJR�Ä¤acRIN²TSN[acMJR
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T ^ XjT �$FSK�XjFIF¢XZMJfcK�R � � ��Ð
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N[R`ac\,aZFIÄ ^ N[R`\ i£K!TVÇ�K�K�M T ^ K_TVÇ�a�Ä£acRIRIN²i9Y[K�K!Y[K�\,K!MCTSR¬acM�T ^ KÑFSN[f ^ Tel9N�Ð�KZÐ[l � � ��.�� � 0QlnXZR¬FSK�Ø±EJNPFSK!H?Ð
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R`TIFIEJd!TSEGFSK¬\ºEJY²TSN[bÃEJMJdQTSaZFSR�bÃaZF#0 XZMJH� XZMJH�XZYPRIa_iCU¶FSK�Ø¼EJN²FSN[MJfÑT ^ K�R`N[MJfcY[K%K�YPK�\,K�M6T�acb¤� � �� .	� ����0
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