
������ �	
������� �	���	���� �����
������ ����� ���� ��X

��� � !"#

�= <A4<@ -<A;<A3 : .3+5/7+J// +5D3=.+/230:/; 1N2/0534/Ch

1N2/0534/, 1 +5D3=.3 1N0:+7N1+4/C

z" )" �?$%$
d&'(*6(89Z >*(BEF'(GH&66IZ B69H&'(9G&GK \8'F96F

x LMOPQRRQ LMOQSTUMOVWYU[ ]WTQ]WTU^QRSU_ RURTQ] `^QaYObO YWcYW^QYU[ aef
MWcMWaOTWY gORTWTO^YO OaiUj LOg_Og S LMOQSTUMOVWYUk U MQWfUcWPUU
Ve^URfQYUj V ]YObOROMTYe_ WfbQaMW_l mY URLOfnc`QT YWRfQgOVWYUQo MWRpUMQYU[
U ]OMqUc]e ]YObOROMTYe_ WfbQaMl x YWRTO[iQj MWaOTQ MWRR]OTMQYe ORYOVYeQ
LMUYPULe rTObO LOg_OgW YW LMU]QMQ MQWfUcWPUU Ve^URfQYUj V WfbQaMQ
VeRSWceVWYUjl �TO LOcVOfUfO SMWTSOo YO LOfYO LMQgRTWVUTn ORYOVYeQ UgQUl
sWTQMUWf MWaOTe ]OtQT aeTn URLOfncOVWY V SW^QRTVQ _OMOpQbO `^QaYObO
LMU]QMW V S`MRW_ {uLQPUWfnYeQ [ceSU LMObMW]]UMOVWYU[|o {sWTQ]WTU^QRSW[
fObUSW|o {vO]LnkTQMYW[ WfbQaMW U RU]VOfnYeQ Ve^URfQYU[| gf[ UffkRTMWPUU
bf`aOSU_ RV[cQj ]Qtg` WfbQaMOjo fObUSOj U LMWSTUSOj LMObMW]]UMOVWYU[l
wy}~���� �y���� �������������� ������� ������������ �������� �������������
����������� ��������� ������� �������������  ¡����� ������¢

x LMOPQR£ LMOQST`VWYY[ ]WTQ]WTU^YU_ RURTQ] YWV^WfnYObO LMUcYW^QYY[ a`V
MOcMOafQYUj gORTWTYnO cWbWfnYUj L£g_£g gO LMOQST`VWYY[ TW MQWf£cWP£¤ Oa^URfQYn
` aWbWTOROMTYU_ WfbQaMW_l x£Y VUSOMURTOV`¥ YWRf£g`VWYY[o MOcpUMQYY[ TW
]OMq£c]U aWbWTOROMTYU_ WfbQaMl x gWY£j MOaOT£ MOcbf[Y`T£ ORYOVY£ LMUYPULU
PnObO L£g_Og` YW LMUSfWg£ MQWf£cWP£¤ Oa^URfQYn V WfbQaM£ VURfOVfQYnl ¦Q
gOcVOfUfO RTURfO £ MWcO] c PU] LOVYO LMQgRTWVUTU ORYOVY£ £gQ¤l sWTQM£Wf MOaOTU
]OtQ a`TU VUSOMURTWYUj ` [SORT£ P£SWVObO YWV^WfnYObO LMUSfWg` ` S`MRW_
{uLQP£WfnY£ ]OVU LMObMW]`VWYY[|o {sWTQ]WTU^YW fOb£SW|o {vO]L§kTQMYW
WfbQaMW £ RU]VOfnY£ Oa^URfQYY[| gf[ £fkRTMWP£¤ bfUaOSU_ cV§[cS£V ]£t WfbQaMOko
fOb£SOk TW LMWSTUSOk LMObMW]`VWYY[l
wy}~��¨ �y���� ������ ����� ������� ������������ �������� ����©� ������ �����������
����©���� ������� ���������ª� ���¡��ª��� �������¢

«¬ ®¯ °±²³¯´´ ²µ ¶¯´·¸¬ ²µ ¯¶¹³º·²¬º» ¼º®¯¼º·³º» ´²µ½º±¯ ¾º´¯¶ ²¬ ´¿¼¾²»·³
±º¬´µ²±¼º·²¬´ À¹·¯ ¸¯¬¯±º» º°°±²º³® ² ¶¯´·¸¬ º¬¶ ³²¼°¹º·²¬´ ±¯º»·Áº·²¬ ·¬
¼¹»·´²±¯¶ º»¸¯¾±º´ ®º´ ¾¯¯¬ ¶¯Â¯»²°¯¶l « ¹´¯´ ·¬®¯±·º¬³¯o ¯Ã¯¬´·²¬´ º¬¶
¼²±°®·´¼´ ²µ ¼¹»·´²±¯¶ º»¸¯¾±º´l «¬ ®¯ °º°¯± ¼º·¬ °±·¬³·°»¯´ ²µ ®·´ º°°±²º³® ²¬
¯Ãº¼°»¯ ²µ ³²¼°¹º·²¬´ ±¯º»·Áº·²¬ ·¬ °±²°²´··²¬º» º»¸¯¾±º º±¯ ³²¬´·¶¯±¯¶l Ä®·´
³®²·³¯ º»»²½´ ¾±·¯µ»¿ ¾¹ ³²¼°»¯¯»¿ °±¯´¯¬ ¾º´·³ ·¶¯º´l Åº¯±·º» ²µ ®¯ °º°¯± ³º¬ ¾¯
¹´¯¶ º´ ¸²²¶ ¯¶¹³º·²¬º» ¯Ãº¼°»¯ ·¬ ³²¹±´¯´ ÆÇ°¯³·º» È±²¸±º¼¼·¬¸ Éº¬¸¹º¸¯´Êo
ÆÅº®¯¼º·³º» É²¸·³Êo ÆË²¼°¹¯± Ì»¸¯¾±º º¬¶ Ç¿¼¾²»·³ Ë²¼°¹º·²¬´Ê ² ·»»¹´±º¯
®¯ ¶¯¯° ±¯»º·²¬´®·°´ ¾¯½¯¯¬ º»¸¯¾±ºo »²¸·³ º¬¶ °±º³·³¯ ²µ °±²¸±º¼¼·¬¸l
ÍÎÏÐÑÒÓÔ� ÕÖ×ØÙÚØÚÙ ×Û×ÜÖÝ×� ÞßàÛ×ßáÜ âàÙÖãáâ� ØÚäÖáØÜâÚåÖ� ÖæÜÖÚ×ØßÚ� ÝßáÞäØ×Ý×� âàÙÖãáâ
×ÜâÜÖÝÖÚÜ×� åâ×Ö ×ÜçÕØÖ×

èéêëêìíê

îïðñïòóôõï ïö÷óñøôùóú úûüóöýþýøÿ ïö÷þòñïø2þ0õø; úû2ø0öþýøC \ óAýï øð

ó0ýóúýû; ðïAï2E úóðýøõï>Lø; üñø ñþïöøðïJøø ùïôþùïôø2þ0õø; 0ø0ôþùE

ó0ýóúïýýû; ýï 0øùúóö?ýû; üñþóòñïðóúïýøÿ;� zïôþùïôø2þ0õïÿ ùóAþö? MôóC

ðïAï2ø \ ùýó÷ó0óñôýûþ ïö÷þòñïø2þ0õøþ 0ø0ôþùû Rzu)^� tñïõôøõï ñïðñïòóôõø

AïKþ Aó0ôïôó2ýó üñó0ôû; ùïôþùïôø2þ0õø; 0ø0ôþù 82þòýó÷ó ýïðýï2þýøÿ f�\ig

üóõïðïöïE 2ôó ñþïöøðïJøÿ ïö÷þòñïø2þ0õø; úû2ø0öþýøC ý8KAïþô0ÿ ú ôLïôþö?ýóù

üñþAúïñøôþö?ýóù üñóþõôøñóúïýøø zu) ü8ôþù ñïðñïòóôõø øþñïñ;øC 0óñôóú

zu) ø 0üþJø9øõïJøC øýôþñüñþôïôóñóú ùýó÷ó0óñôýû; ïö÷þòñïø2þ0õø; óüþñïJøC

f	g� x f�g üóAñóòýó øðöóKþý óòLøC üóA;óA RAïöþþ VW�^ õ ñþïöøðïJøø



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

/4*3.-.3*+*<.<1 @4<D<0<.*4N; +5D3=.+/230:/; <-3.+J/C -< /; 0-3J/9/:+J/,@E

<04<1+44NC 4+ :<40*.8:*/14<@ 8*<2434// -<4,*/, .+0B/.34/, 1 zu)E

-<4,*// @<.9/7@+ 1 zu)E + *+:K3 -<4,*// 4+053A<1+4/, 1 zu)�

�0-<5?7<1+4/3 -<A;<A+ VW� -./ .+7.+=<*:3 @+*3@+*/230:/; 0/0*3@

823=4<D< 4+74+234/, -<:+7+5+ 3D< M993:*/14<0*? / A+K3 84/13.0+5?4<0*?�

t<A;<A VW� -.</55>0*./.<1+4 1 f�g @4<D<2/05344N@/ -./@3.+@/� �04<14N3

-./4J/-N / /A3/ VW� A<0*+*<24< -.<0*N / ;<.<B< /7130*4N :+: 1 @+*3@+*/:3E

*+: / -.<D.+@@/.<1+4//� t<M*<@8E :.<@3 -<A.<=4<D< /75<K34/,E 1+K4<

-.</55>0*./.<1+*? -./@3434/3 VW� 4+ -.<0*<@E ;<.<B< /7130*4<@ / 1@30*3 0

*3@ /4*3.304<@ -./@3.3E 43 *.3=8>L3@ *<24N; <-.3A3534/CE 01,7+44N; 0

zu)� x :+230*13 *+:<D< -./@3.+ 1N=.+4+ +5D3=.+ 1N0:+7N1+4/C�

x 0/58 J35<D< .,A+ -./2/4 flE Xg A5, .3+5/7+J// 1N2/0534/CE <04<1+44N; 4+

0/@1<5?4N; -.3<=.+7<1+4/,;E @N /0-<5?783@ 0/0*3@8 +5D3=.+/230:<D<

-.<D.+@@/.<1+4/,  !S f"\#ZgE +A+-*/.<1+448> x�t3$2+434:< flg A5, 4+B/;

J353C�  !S /0-<5?783* *3;4<5<D// +5D3=.+/230:<D< -.<D.+@@/.<1+4/,E

<04<1+44N3 4+ 0/0*3@+; -.+1/5 -3.3-/0N1+4/C / 0*.+*3D/,; -3.3-/0N1+4/C�

y+:/@ <=.+7<@E /4*3.-.3*+*<. +5D3=.+/230:<C <-3.+J// <-.3A35,3*0, 0/0*3@<C

-.+1/5 -3.3-/0N1+4/C *3.@<1 R%&'%(6(FG %HI&O OPO6&Q^� zN .+00@<*./@ .3B34/,

7+A+2 -.<3:*/.<1+4/,E 0/4*37+ / 13./9/:+J// /4*3.-.3*+*<.<1 <-3.+J/C

+5D3=.N 1N0:+7N1+4/C�

TUY[]_U`a] b]c]de

)*+4A+.*4+, 9<.@85/.<1:+ 7+A+2/ 1N2/0534/C 1 +5D3=.3 1N0:+7N1+4/C

0<0*</* 1 053A8>L3@h

xN2/05/*? 74+234/3 nnijjjioo kmmpqrs v 5<D/230:<D< 1N.+K34/, nijjjio kmmp v 1

0/D4+*8.3 5<D/230:/; 01,7<: >¬∨< w{|||}| �

t<A 74+234/3@ 5<D/230:<D< 1N.+K34/, nijjjio kmmp v -<A.+78@31+3*0, *�4�

:+4<4/230:+, 9<.@+ 1N.+K34/, nijjjio kmmp v E *�3� *+:<3 1N.+K34/3

nijjjinoo kmmp~r� v E 2*<

#� nijjjinoonijjjio kk mmp~r�mmp vv ≡ R#^

Z� nijjjinoonijjjinoonijjjionijjjio kkkk mm�~r�mmp~r�mm�mmp vvvv =⇒≡ RZ^

�A30? 74+: ��� <74+2+3* 0/4*+:0/230:<3 .+1340*1<E *�3� .+1340*1< 1

01<=<A4<C +5D3=.3 *3.@<1� �-.3A3534/3 R#^\RZ^ /55>0*./.83*0, A/+D.+@@<C

./0�#h

�

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

� �

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

�§«£¡¢ ¦§¥¤¨§ ¬¨® ¦§¥¤¨§¯
©£ª§¡¥¢ª¨



�	Y 8� =� B���

� x *.+A/J/<44N; :�.0+; @+*3@+*/230:<C 5<D/:/ /7�2+>*0, A13 *+:/3 9<.@3

n )��F / )��F� zN ��A3@ /0-<5?7<1+*? *�4� .3:�.0/14�> :+4<4/230:�>

9<.@� R��F^E :<*<.+, 430:<5?:< <*5/2+3*0, <* M*/;� �A4+:<E /7 <-.3A3534/,

��F ��A3* <231/A4<E 2*< M*/ 9<.@N 53D:< 01<A,*0, A.�D : A.�D� R1 0@N053

05<K4<0*/ 1N2/0534/C^�

�04<14+, /A3,E .+00@+*./1+3@+, 4+@/E /55>0*./.�3*0, 4+ ./0�Z�

�

�
�

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

�!
�� 

�5, *<D<E 2*<�N 1N2/05/*? 74+234/3 5<D/230:<D< 1N.+K34/, ������� 6 GHHL E

7+A+44<D< 1 /4/J/+5?4<C @<A35/ OPQST +5D3�.N 1N0:+7N1+4/CE +5D<./*@

<*<�.+K+3* +*<@N GHH �����6 1 :<40*.�:*/14<3 -.3A0*+1534/3 OUVQWTX +5D3�.N

1N0:+7N1+4/C� �+*3@ 1 M*<@ -.3A0*+1534// 1N-<54,>*0, 1N2/0534/,

R-<0*.<34/3 :+4<4/230:<C 9<.@N^E / /; .37�5?*+* <*<�.+K+3*0, <�.+*4< 1

/4/J/+5?4�> @<A35? +5D3�.N 1N0:+7N1+4/C R_^� �*<�.+K34/,
6

�
−MM \ 0�*?

/7<@<.9/7@N�

�����������
6

�L[`a�Lj`b MM −
= R_^

cdefg hikldgfmihop

x +5D3�.+/230:/; 1N2/0534/,; -.+:*/230:/ 103DA+ /0-<5?7�>*0, 5/�<

:5+00/230:/3 R+�0*.+:*4N3 /5/ :<40*.�:*/14N3^ +5D3�.+/230:/3 0*.�:*�.NE

5/�< 0-3J/+5?4< <-.3A35,3@N3 4+ 1N0<:<@ �.<143 +�0*.+:J// +5D3�.+/230:/3

0*.�:*�.N� �5, -.<D.+@@/.<1+4/, M*< <�0*<,*35?0*1< /D.+3* 1+K4�> .<5?q 1

M*/; 05�2+,; @<K4< -<1*<.4< /0-<5?7<1+*? -.<D.+@@4NC :<A� y+:/@ <�.+7<@E

-.<3:*/.<1+4/3 +5D3�.+/230:/; 1N2/0534/C 7+:5>2+3*0, 1 <-.3A3534//

odrirsoo hikldgfmihop iltdurE

�3.+.;/, 4+053A<1+4/, A5, +:0/<@+*/230:<D< R+�0*.+:*4<D<^ <-.3A3534/,

+5D3�.N 1N0:+7N1+4/C /7<�.+K34+ 4+ ./0� _�

vGw{| } ~�~�~������

������ �������

����������~�

vGw{|�L ∈��

����
6

�Lj`b
−

= M

��G�{�| � ���������~����

������ �������

����������~�

��G�{�|� �L ∈= ������M

¡¡¢¢¡¢ £¤¥¦§£¨ =

��GvGw{ || →©M

����
��vGw{ || ←−

©
6M����



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

�

Y$% N }$)21)44) +)%&,:!()+$< )&2,"1A (A%.)3A()+$Z 

��05���#�'/* # #�-;'�C 6�07/ �/�D-�@@8 -/09_9

=>?BEFGHIJXddKGL=>?BEFGHIJXW =>?BEFGHIJXddVBM=>?BEFGHIJX 0O�P/Q/6'8h

�'/ �O-���5*R7 0/D'�7S-8 / �T0/�@8 �5D�U-\'�05��'/T�# 6�-�[

O�-��U�['�6�'/* 0/D'�7S-8 �5D�U-8\-��/7�5*9 t�5SD-SOO8 KGL=>?BEFGHIJXW

VBM=>?BEFGHIJX �O-���5*R70* 6�-�[ �U07-�T7'SR O�5SD-SOOS =>?BEFGHIJX T�T

T�@@S7�7/#'8� /��@O�7�'7'8� O�5SD-SOO8 0 ��/'/P�C / 'S5�@9 x

T5�00/6�0T/; �U��T7'8; *[8T�; O-�D-�@@/-�#�'/* O�-��O-���5�'/* /@�' '�

��OS0T�R70*9 y�@ '� @�'��] ^7� �7'�`�'/�] '� '�` #[D5*�] *#5*�70* �7'�`�'/�@

'�05���#�'/*] O�0T�5aTS 0#�C07#� O�5SD-SOO8 =>?BEFGHIJX O�-�'�0*70* '�

O�5SD-SOO8 KGL=>?BEFGHIJXW VBM=>?BEFGHIJXb c5* @�7�@�7/T/ T�T

O-��@�7'�C �U5�07/ ^7� n 07�'��-7'8C O-/�@9 x /���5� 0O�P/Q/T�P// �5D�U-

��5e'8 T�e��� 0#�C07#� �O/08#�7a -�#'� ��/' -�[9 �7�D� @�e'� ��07/6a

7�5aT� 0 O�@�faR O�-��U�['�6�'/C 0/D'�7S-9

gijklmopqirsuvw

kopjz{rql >< |~�������

klmopqirsuvw

kopjz{rql >< ���������

��oim�

���� ������ ���� =

���� �� =

��� =�
�� =��

�� =��

�o�klmopqirsuvw

kopjz{rql >∨< ��������

���� ª=�

�=�

�=�

���� ª=�

�=�

�=�

��p�ipo w

kopjz{rql >¬<

��oim�

����� ¡���¡�� �∨=∨

�������� ¡���¡�� ∨∨=∨

���� ¬∨¬=¬ ���

���� ¬¬=∨¬ ���

¢¢ =¬¬

�� =¬

�� =¬

���� ¬∨¬=¬ ���

���� ¬¬=∨¬ ���

££ =¬¬



�	Z 8� =� B���

�+053A<1+4/3 /0-<5?7�3*0, A5, <-.3A3534/, /4*3.-.3*+*<.<1

+5D3�.+/230:/; <-3.+J/C� �35< 1 *<@E 2*< +:0/<@+*/230:/3 <-/0+4/, /D.+>*

3L3 / :<40*.�:*/14�> .<5?� �4/ <-.3A35,>* /@34+ :<40*+4* / 1N2/0534/, 0

:<40*+4*+@/� y�<� �K3 1 %������
��X <-.3A35,3*0, /4*3.-.3*+*<.

-<5�D.�--<1<C <-3.+J// o�o� � h

�$%�������� !�������

&�

��°�!�'��°�!�'�

��°�!�'��°�!��

(��

�5, -<5�D.�-- V��%������
��XW "��%������
��X *3@ 0+@N@ <-.3A35,>*0,

/4*3.-.3*+*<.N A/7�>4:J// / :<4�>4:J//

)��� !�������

&�

��∨%�!��'�%∨��!��'�

��∨��!��'��∨��!���

(��

���� !�������

&�

�*+��!��'��+��!��'�

�*+%�!��'�%+��!�%�

(��

�+053A<1+4/3 @<K3* �N*? /0-<5?7<1+4<E 4+-./@3.E A5, <-.3A3534/,

+5D<./*@<1 .3�34/, -./:5+A4N; 7+A+2 1 A+44<C -.3A@3*4<C <�5+0*/E 305/ M*/

+5D<./*@N @<K4< 09<.@�5/.<1+*? 1 +�0*.+:*4N; *3.@/4+;E *�3� �37

/0-<5?7<1+4/, 01<C0*1 4<0/*35,� �+-./@3.E +5D<./*@ �1:5/A+ @<K3* �N*?

09<.@�5/.<1+4 1 R+�0*.+:*4<@^ 31:5/A<1<@ :<5?J3�

�/K4,, 2+0*? A/+D.+@@N 4+053A<1+4/, ./0�_ <-.3A35,3* +5D3�.�

1N0:+7N1+4/C 23.37 @4<K30*1344<3 4+053A<1+4/3 A/7�>4:*/14<C /

:<4�>4:*/14<C -<5�D.�--� �-3.+J// A/7�>4:J// / :<4�>4:J// 01,7N1+>*0,

+:0/<@+@/ A/0*./��*/14<0*/� �.<@3 *<D<E 0/4*+:0/230:/E +:0/<@+*/230:/ /

:<40*.�:*/14< <-.3A35,3*0, 5<D/230:+, <-3.+J/, <*./J+4/,�

,��� !������

&�

¬%!�'�¬�!%��

(��

������6��� �+ A/+D.+@@3 ./0� _ -<:+7+4<E 2*< <-3.+J/> <*./J+4/, @<K4<

/4*3.-.3*/.<1+*? :+: -.,@<C / <�.+*4NC /7<@<.9/7@N -<5�D.�--

V��%������
��XW "��%������
��X� �*<* 9+:* <�<04<1+4 7+:<4+@/ A3 z<.D+4+ /

7+:<4<@ A1<C4<D< <*./J+4/,� z4<K30*1344<3 4+053A<1+4/3 -.31.+L+3* M*<*

/7<@<.9/7@ 1 +1*<@<.9/7@ +5D3�.N 1N0:+7N1+4/C � �c���!W /7130*4NC :+:

01<C0*1< A1<C0*1344<0*/�



������ �	
������� �	���	���� �����
������ ����� ���� ��_

T@.7; D2-U?D@6?B

u5�3=�+ �� c! "# <$�3A3534+ +:0/<%+*/&30:/ A/+��+%%<C 4+053A<1+4/,

�/0'(' �*< <$�3A3534/3 ,15,3*0, /0)<A4N% A5, A+5843C93�<' zN =>A3%

/0$<58E<1+*8 *�/ :<40*�>:*/14N) %<A35/ +5�3=�N �� c! "#W /E4+&+584<

<$�3A35,3%N3 A/+��+%%<C 4+053A<1+4/, / �+09/�34/C R�/0' i^h

YFGH IH �G]JKLMO KFMPQMSSM SVXJKM QMGZFQVLF[ J\QVKV`VLFO M`PVaQb dbGeMfbdMLF[H

g<40*�>:*/14<3 <$�3A3534/3 +5�3=�N E+:5j&+3*0, 1 <$�3A3534// 33

4<0/*35, / /4*3�$�3*+*<�<1 <$3�+k/C'

u5�3=�+ q!!� <$�3A3534+ 4+ 4<0/*353 ¥lW m¦' �4*3�$�3*+*<�N <$3�+k/C 1

n*<C +5�3=�3 <$�3A3534N $<54<0*8j' xN$<5434/3 +:0/<% +5�3=�N

1N0:+EN1+4/C �� c! "# $�<13�,3*0, 43$<0�3A0*1344N%/ 1N&/0534/,%/h 103

+:0/<%N �� c! "# ,15,j*0, *<oA30*1+%/ q!!�p

u5�3=�+ rst"sv�w <$�3A3534+ 4+ 4<0/*353y 0<A3�o+{3% 43:<*<�<3

%4<o30*1< $3�3%344N)' z<o4< 0&/*+*8y &*< n*<* 4<0/*358 0<A3�o/* $�<$/04N3

=>:1N 5+*/40:<�< +5|+1/*+ / =>:1N 0 4+*>�+584N%/ &/05+%/ 1 :+&30*13 4/o4/)

/4A3:0<1' �+ 4<0/*353 +5�3=�N <$�3A3534< <*4<934/3 5/43C4<�< $<�,A:+' �*<

<E4+&+3*y &*< rst"sv�w 4+053A>3* +=0*�+:*4>j +5�3=�> c"}wstlt~wtp �=N&4<

5/43C4NC $<�,A<: 1 rst"sv�w <04<1+4 4+ 53:0/:<��+|/&30:<% $<�,A:3 /

$<�,A:3 4+ %4<o30*13 �s� 4+*>�+584N) &/035'

u5�3=�N �cm}"� / �c�!}��tW 1 0<<*13*0*1// 0 A/+��+%%<Cy ,15,j*0,

�+09/�34/3% +5�3=� q!!� / rst"sv�wp �'<' 4<0/*35/ n*/) +5�3=� 0<A3�o+* :+:

5<�/&30:/3 E4+&34/, lW mW *+: / $3�3%344N3' �+ A/+��+%%3 �/0' i %N

/0$<58E>3% A1<C4N3 0*�35:/ A5, <=<E4+&34/C <*4<934/, �+09/�34/,'

u5�3=�+ �cm}"� � /4/k/+584+, +5�3=�+ %4<�<<=�+E/,y <$�3A35344<�<

0/�4+*>�<C 5<�/&30:/) 01,E<: / 0/0*3%<C +:0/<% +5�3=�N 1N0:+EN1+4/C'

�<0/*358 �cm}"� � %4<o30*1< *3�%<1 <* $3�3%344N) rst"sv�w 1 0/�4+*>�3

�ªy∨y¬y�y�¤'

�$�3A3534/3 +5�3=�N �c�!}��t � 4+9+ 053A>j{+, 43$<0�3A0*1344+, k358' x

n*<% <$�3A3534// +5�3=�N q!!� / rst"sv�w /��+j* �<58 =+E<1N) +5�3=�'

��������

������ ��������

����

��������



�	i 8� =� B���

R0D@;@4@6?@

t��*� ¦E¥ �l`��� = � ����
�� Z� CCj������� = � �-.3A35/� �3�:<�32��>

1<7.+�*+>L�> -<�53A<1+*35��<�*� +5�3�. ������
^��^�^��^Y� ⊂⊂⊂⊂⊂

+cc
UUUU

�53A�>L/� <�.+7<�h

 � `���U =^Y� !"#

$� %
��&'� �
()()(�)

+

+
== ,

,,,
CT9o99F � �A3

^�^�^�
G

ccc
HIJ ∈ � K\�-3M/+5��NO

P��:M/<�+5��NO �/�1<5� �+7N1+3�NO :<��*.�:*<.<� +5�3�.N QSVWX[]_ � zN

��A3� /�-<5�7<1+*� <�<7�+23�/3 abdU A5e <�<7�+23�/e +5�3�.N� -<�*.<3��<O

�+ <��<13 +5�3�.N f -./�<3A/�3�/3� �/�1<5+ g �


��%���&'�%& ���� FCFT9CT9o99CF ∉∈==
!k#

t<A23.:�3�� 2*< m53�3�*N +5�3�.N abdU /�3>* 1/A aEEb dnpq � x13A3� *���

�353:*<.N !P��:M// A<�*�-+# m53�3�*+ +5�3�.N �53A�>L/�/ .+13��*1+�/h

CCT9oj��TCT9oF�r9CT9oF�r === %%��&&�%%��&&�%%��&& Z� !s#

u� �+ ��<v3�*13 QSVWX[]_ 1N-<5�e>*�e �<<*�<w3�/e 15<v3�/Oh

pdppq =aEEb
!y#

\ 15<v3�/3 +5�3�.N { 1 +5�3�.� abdU �

ddl�q =aEEb
!|#

\ 15<v3�/3 +5�3�.N m53�3�*+ j�������C∈ 1 +5�3�.� abdU

}5�3�.+ ~�����H *3-3.� <-.3A35e3*�e :+: -.e�<O -.3A35 1<7.+�*+>L3O

-<�53A<1+*35��<�*/ +5�3�.
^� c

� h

�
∞

=

=
Y�

�
������ ��

��
!�#

�-.3A35/� �+ ~������ 5<�/23�:/3 <-3.+M//� t��*�

-�*�'.�'/�'��-�*0'.0'/�∈������*�'�.�'�*0'�.0�∈����

t<5<v/� -< <-.3A353�/>

�!� �� ��#∨ �!�$��$� �#��!� ∨�$� � ∨�$� �#� ! �#

�!� �� ��#ª �!�$��$� �#��!� ª�$� � ª�$� �#� !  #

¬�!� � � � �# � �!¬� � ¬� � �#� ! $#

t.+1/5+ ! �# \ ! $# �+7<13� <��<1�N�/ -.+1/5+�/ 1N-<5�3�/e <-3.+M/O 1

+5�3�.3 Fo������ � xN13A3� *��� A<-<5�/*35��N3 -.+1/5+� -./�3�ee

�<<*�<w3�/3 15<v3�/e !y# : <��<1�N� -.+1/5+�� x -.+1/53 ! �# A5e

A/7�>�:M// -<5<v/� �� � ��� -<A�<*+15/1+e -./�3�3�/3 : �3�� �<<*�<w3�/e

15<v3�/e !y#� t<5�2/�h

*�∨-�*0'.0'/��!�-�*�'*�'/�∨-�*0'.0'/�!-�*�∨*0'*�∨.0'/���

�*< .+13��*1< <-.3A35e3* ��5<1�<3 -3.3-/�N1+>L33 -.+1/5<

 ¡¢!� #£��� ∨�!�$��$��#��!� ∨�$�� ∨�$��#� ! �¡#

}�+5<�/2�<

-�*�'.�'/�∨*0!-�*�'.�'/�∨-�*0'*0'/�!-�*�∨*0'.�∨*0'/��� �

*�3� �<<*13*�*1�>L33 ��5<1�<3 -3.3-/�N1+>L33 -.+1/5< /�33* 1/A



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

U��R�Z^�d�TR� EP Ed^∨ �Z�TR� ∨�ZEP ∨�ZEd^ R Y$^

�+1340*1+ R Y^E R Y+^E R Y$^ <=.+78>* 0/0*3@8 -3.3-/0N1+>L/; -.+1/5

/4*3.-.3*+*<.+ A/7�>4:J// A5, <-3.+4A<1 1/A+ TR�E PE d^!

)��� !����*�'�.�'�*0'�.0'�/�&�

��-�*�'.�'/�∨�-�*0'.0'/�!-�*�∨*0'.�∨.0'/�'� � �

��1���*���/����*�∨-�*0'.0'/�!-�*�∨*0'*�∨.0'/�'�� �

��1���*0��/����-�*�'.�'/�∨*0!-�*�∨*0'.�∨*0'/��

(��

x-<543 +4+5<D/24< 1N1<A/*0, 0/0*3@+ -3.3-/0N1+>L/; -.+1/5 A5,

:<4�>4:J//h

���� !����*�'�.�'�*0'�.0'�/��

&�

-�*�'.�'/�+�-�*0'.0'/��!�-�*�+*0'.�+.0'/�'�� �

1���*���/���*�+-�*0'.0'/�!-�*�+*0'*�+.0'/�'��� �

1���*0��/���-�*�'.�'/�+*0!-�*�+*0'.�+*0'/�� � �

(��

)/0*3@+ -3.3-/0N1+>L/; -.+1/5 A5, <*./J+4/, 0<0*</* /7 <A4<D<

<04<14<D< -.+1/5+E -<0:<5?:8 -./@3434/3 : <04<14<@8 -.+1/58 0<<*4<B34/,

15<K34/, Rl^ -./1<A/* : *<KA30*18!

,��� !����*�'�.�'�/��

&�

¬-�*�'.�'/��!�-�¬*�'¬.�'/��

(��� � � � � � � � ������

z+*3@+*/230:+, 08L4<0*? 1N2/0534/CE <-/0+44N; 1NB3E 7+:5>2+3*0, 1

053A8>L3@h A5, *<D<E 2*<=N 1N2/05/*? 1 +5D3=.3 "#%&'(6 E -<0*.<344<C 1

0<<*13*0*1// 0 R9^E .3785?*+* =/4+.4<C <-3.+J// FGH� DA3
IM c

OH∈ E
IMQ

OG∈ E

43<=;<A/@< .+00@<*.3*? _ 0582+,h SFF VWVWVW ><= )582+C VW = \ <04<14<C!

t.+1/5+ A5, 0582+31 VWVW >< F 1N1<A,*0, /7 <04<14<D< -.+1/5+ {-<A4,*/3@|

<-3.+4A+ /7 +5D3=.N 0 @34?B/@ /4A3:0<@ 1 +5D3=.8 0 =<5?B/@ /4A3:0<@h 305/

VW < E *< X[[] Q`aao6 = ! b+533 -./@34,3*0, <04<14<3 -.+1/5<! �+@3*/@E 2*<

.3785?*+*E 1<<=L3 D<1<.,E 48K4< 8-.<0*/*?E {<-80*/1| 3D< 1 +5D3=.8 0

4+/@34?B/@ 1<7@<K4N@ /4A3:0<@!

2��	��� !����*'�/��

&�

�-�*'�*'�/��!�*��

(�������������

y3;4/230:/ 8A<=4< /0-<5?7<1+*? *!4! /4*3.-.3*/.83@8> <*@3*:8

:<40*.8:*<.+ TR�EPEd^ 0 e84:J/3C fgijkg 1 :+230*13 /4*3.-.3*+*<.+!

y+:/@ <=.+7<@E <-.3A3534/3 Rm^\Rl^E R9^ +5D3=.N npqrsuvw :+: -.,@<D<

-.3A35+ 1<7.+0*+>L3C -<053A<1+*35?4<0*/ +5D3=. -< 08*/ <-.3A35/5< +5D<./*@

1N1<A+ R0/4*37+^ /4*3.-.3*+*<.<1 +5D3=.+/230:/; <-3.+J/C! �*< / 30*?

<04<14<C .3785?*+* @3*<A+ .+0B/.34/C!

y3-3.?E 305/ 8230*? 0/0*3@8 -.+1/5E 84+053A<1+448> npqrsuvw <*

}~������� @<K4< -<582/*? -<54N3 0/0*3@N -3.3-/0N1+>L/; -.+1/5



�		 8� =� B���

/4*3.-.3*+*<.<1 5<D/230:/; <-3.+J/C U������� � t./13A3@ /4*3.-.3*+*<.

<-3.+J// A/7�>4:J//h

)��� !�����'�*�'�.�'�*0'�.0'�/��

&�

��∨%�!��'�%∨��!��'�

���∨��!��'��∨��!��'�

�-�*�'.�'/�∨-�*0'.0�'/�!-�*�∨*0'.�∨.0'/�'� � �

�1���*���/���*�∨�-�*0'.0'/�!�-�*�∨*0'�*�∨.0'/�'��� �

�1���*0��/���-�*�'.�'/�∨*0�!�-�*�∨*0'�.�∨*0'/��� �

(��

T
��� ���N?����

x<71.+*/@0, : .+00@<*.34/> A/+D.+@@� ./0��E /55>0*./.�>L3C -+.+A/D@�

+5D3�.+/230:/; 1�2/0534/C� �3 -.+1+, 2+0*� n +5D3�.+ ����� ! E 1 4+"3@ -./@3.3

n +5D3�.+ U������� -<54<0*�> <-.3A3534+� #+: 1/A4< /7 A/+D.+@@�E

1�2/0534/, 1 +5D3�.3 $�%�! <-.3A35,>*0, /7<@<.9/7@+@/

$�%������ ����� $�%� !!!! →→ −
&'&

(MM

)5, .+00@+*./1+3@<C 4+@/ +5D3�.� 1 0<<*13*0*1// 0 R_^ /7<@<.9/7@ M 4+

M53@34*+; $�%�!j6FG6HIK ⊂ <-.3A35/@ .+1340*1<@ RX^E -.<2/*+44�@ 0-.+1+

4+531<h

OWWo PQSVP = R�_^

��.+*4�C /7<@<.9/7@
(−M <-.3A35/@ .+1340*1<@h

YPZPPYZV ppOWWo ¬∨= R�i^

�*@3*/@E 2*< <04<14�3 -.+1/5+ R�[^\R�]^ @<D�* ��*� 1�13A34� /7 R�i^

.+14<0/5�4�@/ -.3<�.+7<1+4/,@/ 1 +5D3�.3 1�0:+7�1+4/C� `<.@�5+ R�i^

-.3A0*+15,3* *+: 4+7�1+3@�> abcdaefgkdl kmaqrsukdl vmaqd R��`^ 9<.@�5�

+5D3�.� 1�0:+7�1+4/C�

*-����3�������� !����/��

&�

�� ��1���/���/�!�-��'%'/��

(���

x 0/0*3@� -.+1/5 A5, <�.+*4<D< /7<@<.9/7@+E :.<@3 <04<14<D< -.+1/5+E

@<w4< 1:5>2/*� 3L3 / A<-<54/*35�4�3 -.+1/5+E �-.<L+>L/3 1�2/0534/, 0

:<40*+4*+@/h

*-�����3������ !����/'�*'�.��

&�

-��'%'/��!�/'��

-�%'�'/��!�¬/'�

-�*'%'/��!�/+*'��

-�%'.'/��!�¬/+.'�



������ �	
������� �	���	���� �����
������ ����� ���� ��l

-�*'.'/��!�/+*�∨�¬/+.�

(���

�3785?*/.8>L33 1N.+K34/3 -.3A0*+15,3* 0<=<C ��F /0;<A4<D< 1N.+K34/,E

+*<@+@/ :<*<.<D< ,15,>*0, -3.3@344N3 / /; <*./J+4/,E + *+:K3 :<40*+4*N VE ��

�5, 8-.<L34/, .3785?*+*+ <0*+5<0? -./@34/*? /4*3.-.3*+*<.N 5<D/230:/;

01,7<:E <-.3A35,>L/3 1N2/0534/, 0 :<40*+4*+@/� y<DA+ .3785?*/.8>L33

1N.+K34/3 =8A3* 5/=< 5<D/230:<C :<40*+4*<CE 5/=< 0<A3.K+*? 5/=< *<5?:<

-3.3@344N3�

� !"#"9$M"G %&'"() 6"B % $)H I! %&(9$O&%$6"B

x:5>234/3 +:0/<@ 1 0-3J/P/:+J// +5D3=.N @<K4< /0-<5?7<1+*? A5,

13./P/:+J// 0/0*3@N /4*3.-.3*+*<.<1 +5D3=.+/230:/; <-3.+J/C� x 0582+3E

:<DA+ +5D3=.+ .3+5/7<1+4+ @3*<A<@ .+0Q/.34/C Ri^\RX^E 0;3@+ .+008KA34/C

0<0*</* 1 053A8>L3@h

t.3A-<5<K/@E 2*< STTTUSWSTTUSW YZ[YZ] = \ <A4+ /7 +:0/<@ +5D3=.N� y<DA+

<4+ A<5K4+ =N*? *<KA30*1<@ +5D3=.N _`abc E + 33 <=.+7

STTTUSWSTTUSW YZ[YZ] MMMM = \ *<KA30*1<@ +5D3=.N def`gbjc � �3.37 UkSW +mno

<=<74+2/@ :<40*.8:*<. +5D3=.N def`gbjc � �53@34*N pqqqp rs MM @<K4< 02/*+*?

-./4+A53K+L/@/ +5D3=.3
uvw +z

c A5, 43:<*<.<D< { � t<A0*+1/1 1 .+1340*1<

STTTUSWSTTUSW YZ[YZ] = :<40*.8:*/14N3 -.3A0*+1534/, USTTTkSWUSkSW ++ mYomZo

|53@34*<1 qqqpp rs }1 <=L3@ 1/A3~ :+: |53@34*<1
uvw +z

c E -<582+3@ .+1340*1< 1

+5D3=.3
uvw +z

c � �4+234/, 531<C / -.+1<C 2+0*3C |*<D< .+1340*1+ @<K4<

1N2/05/*?E /0-<5?78, <04<14N3 -.+1/5+ /4*3.-.3*+J// <-3.+J/C +5D3=.N�

�3785?*+* 1N2/0534/C =8A3* /@3*? 1/A

���������������� �� +=+ �������� ���� R��^

x1/A8 :+4<4/24<0*/ -.3A0*+1534/, |53@34*<1 1 def`gbjc /7 R��^ A<5K4<

053A<1+*?

����� ���� ���� == R��^

�+1340*1+ R��^ A<5K4N 1N-<54,*?0, 1 +5D3=.3
uw z

c �

y+:/@ <=.+7<@E A<:+7+*35?0*1< +:0/<@ :+: *<KA30*1 +5D3=.N def`gbjc @<K3*

=N*? <08L30*1534< @3*<A<@ @+*3@+*/230:<C /4A8:J// -< { \ /4A3:08 +5D3=.N

1 1<7.+0*+>L3C -<053A<1+*35?4<0*/ TTTTTT
uvwuwuvwu�w ⊂⊂⊂⊂⊂

+zz
���� �

t./13A3@ -./@3.h x :+230*13 +:0/<@N 1N=3.3@ <A/4 /7 7+:<4<1 A3 �<.D+4+h

���� ¬∨¬=¬ ��� R��^

t<5<K/@ � � �R��E ��E �^E � � �R� E � E �^� t<A0*+1/1 74+234/, �E � 1 R��^E

-<582/@h

¬�-�*�'.�'	�+-�*0'.0'	�!�¬-�*�'.�'	�∨�¬-�*0'.0'	��

xN2/05/1 74+234/, 531<C / -.+1<C 2+0*/ |*<D< .+1340*1+E -<582/@h

-�¬�*�+*0�'¬�.�+.0�'	�!-�¬*�∨¬*0'¬.�∨¬.0'	��

t./.+14/1+, +.D8@34*N 531<C / -.+1<C 2+0*/E -<582/@h



�	X 8� =� B���

¬R��ª�Z^�¬��∨¬�ZE ¬RP�ªPZ^�¬P�∨¬PZ R��^

y�<� 1N-<54/@<0*? .+1340*1+ R�l^ 1 +5D3�.3 ���U 0135+0? : 1N-<54/@<0*/

M*<D< .+1340*1+ 1 +5D3�.3 � � �0*+5<0? -.<13./*? 1N-<54/@<0*? R�l^ 1 �+7<1<C

+5D3�.3 `��
 �

�05/ -.</71<A4N3 -.+1/5+ /4*3.-.3*+J// <-3.+J/C 0/4*37/.<1+4N

-.+1/5?4<E A<:+7+*35?0*1< 1N-<54/@<0*/ .+1340*1+ R�l^ 1 +5D3�.3 �������

7+:<4234<�

�*@3*/@E 2*< .+00@+*./1+3@N3 4+@/ 1N2/0534/, 1 +5D3�.3 1N0:+7N1+4/C

13./9/J/.�>*0, <234? 53D:<E -<0:<5?:� <04<14N3 -.+1/5+ /4*3.-.3*+J// R�Y^\

R�Z^ A3C0*1�>* -<:<<.A/4+*4<h +5D3�.+ ���U <:+7N1+3*0, /7<@<.94<C -.,@<@�

-.</713A34/> ���× x A.�D/; +5D3�.+; 103 43 *+: -.<0*<� y3@ 43 @3433E M*<*

-<A;<A : 13./9/:+J// +5D3�.+/230:/; 1N2/0534/C 130?@+ -3.0-3:*/134 :+: 0

-.+:*/230:<CE *+: / *3<.3*/230:<C *<23: 7.34/,�

����L !6"!

x 4+0*<,#3C .+�<*3 @N -<:+7+5/E 2*< -<4,*/, $)%&'(FG)$HIE

:<40*.�:*/14<D< K)%OHK'$HI / QFKSHTQFG zuV ,15,>*0, :5>231N@/ A5,

-.<3:*/.<1+4/, / .3+5/7+J// 0/@1<5?4N; 1N2/0534/C� zN 0A35+5/ M*< 4+

-.<0*<@ / 4+D5,A4<@ -./@3.3 1N2/0534/C 1 +5D3�.3 1N0:+7N1+4/C� �A4+:< 103

:<40*.�:J// �37 *.�A+ -3.34<0,*0, / 4+ A.�D/3 +5D3�.+/230:/3 0/0*3@N�

t.3WA3 103D<E M*< :+0+3*0, 0/@1<5?4N; 1N2/0534/C 1 @+*3@+*/230:/; 0/0*3@+;

�23�4<D< 4+74+234/, f�_gE DA3 /0-<5?7�>*0, :5+00/230:/3 +5D3�.N /

+5D3�.+/230:/3 0/0*3@NE ;<.<[< <-/0+44N3 :+: +:0/<@+*/230:/E *+: /

:<40*.�:*/14<�

�+ 0+@<@ A353 :<40*.�:*/14NC -<A;<AE 4+.,A� 0 +:0/<@+*/230:/@ -<A;<A<@

1 +5D3�.3 <�#3/7130*34� �A3, :<40*.�:*/14<D< <-.3A3534/, M53@34*+ 4<0/*35,

+5D3�.N 23.37 M53@34*N �+7<1N; +5D3�. 0/0*3@+*/230:/ /0-<5?7�3*0, 1

+5D3�.+/230:/; /0053A<1+4/,;� V A.�D<C 0*<.<4NE @3;+4/7@ -3.3D.�7:/

+5D3�.+/230:/; <-3.+J/C ,15,3*0, 0*+4A+.*4N@ 0.3A0*1<@ -.<D.+@@/.<1+4/,

@+*3@+*/230:/; 0/0*3@�

y+:/@ <�.+7<@E <04<14N@ *3<.3*/230:/@ .37�5?*+*<@ .+�<*N ,15,3*0, /A3,

0/0*3@+*/230:<D< -./@3434/, 4+053A<1+4/,E :<40*.�:J/C .+0[/.34/, /

@<.9/7@<1 1 -.<D.+@@/.<1+4// 0/D4+*�. zuV :+: -3.3D.�W344N; 0/D4+*�.�

t.+:*/:+ /0-<5?7<1+4/, M*<D< -<A;<A+ -./ .+7.+�<*:3 @+*3@+*/230:/;

0/0*3@ �23�4<D< 4+74+234/, -<:+7+5+ 3D< M993:*/14<0*? / A+W3

�4/13.0+5?4<0*?� �*< / 30*? <04<14<C -.+:*/230:/C .37�5?*+* .+�<*N�

��y��uy]�u

�� abcb d�E �eijkmnoc ��E pcqocb p� �iiqkmr scviewmj {eiicjw c| d}w~mv}wk�}q

�j}knkn� �jc�� c| �nwmjn}q �cjo {~ci kn scviewmj �q�m�j} �iiqk�}wkcn�E �kmb� �

���_� � ii� Z�\Z��

Z� abcb d� ��{�h �iiqkmr scviewmj �q�m�j} {��wmv �jc�� c| �ss����_� �kmb� �

ii� Z�\Z��



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

_� �?1<1 z�)� y3.@ UVV n B:65?4+ 0/0*3@+ :<@-&>*3.4<I +5D3=./ �<@-&>*3. 8

B:<56 *+ 06@&I� n ZYYi� n �l�\ )� Zl\_Y�

i� z��?1<1� �<4J3-J/, /49<.@+J/<44<C -<AA3.K:/ 823=4<D< -.<J300+ / 33

.3+5/7+J/, 1 -3A+D<D/230:/; -.<D.+@@4N; 0.3A+;� �-.+15,>L/3 0/0*3@N /

@+B/4N�\ ZYY �\eZ e Z� ¢ )� !Z\!lE lZ�

!� �?1<1 z�)� )/4*37 64*3.-.3*+*<.61 +5D3=.+I24/; <-3.+J6C 1 .<7B/.344,;

=+D+*<0<.*4/; +5D3=.� x60*4/: �+.?:610?:<D< 4+J6<4+5?4<D< 84/13.0/*3*8�

)3.6, {z+*3@+*/243 @<A35>1+44,� �49<.@+J6C46 *3;4<5<D6I� u1*<@+*/7<1+46

0/0*3@/ 8-.+15644,| �XilE ZYY E 0�ZZ"\Z_X�

#� m$%'(F p�E G(H(%'(M p� OMP(M(P\S$MQ(P RT%(WM[ Vh ][MQ^[T [FP O`(MT$[P(P

Oa(M[Q^$FH� bMM$MH [FP VFc(M^Q[Fd(� SfV VFQ(MF[Q^$F[TE j$ga'Q(M Sd^(Fd( k[W�E

" Xl�

l� t302+434:< x�)� �<7B/.344, 0*+4A+.*4/; @<A8561 0/0*3@/ +5D3=.+I24<D<

-.<D.+@81+44, R]S A5, 1/:<./0*+44, 8 0/0*3@+; 4+12+5?4<D< -./74+2344,

oo �+8:<1/C 2+0<-/0 �t� 6@346 z�t� q.+D<@+4<1+ )3.6, �Z� �<@-&>*3.4<\

<.6r4*<1+46 0/0*3@/ 4+12+44,h �=� 4+8:� t.�o�3A:<5�\ ��h�t�

6@�z�t�q.+D<@+4<1+E \ �_ s"YvE ZYY!� \ j�ZY#\Z"!�

X� t302+434:< x�)� �= <A4<@ -<A;<A3 : -.<3:*/.<1+4/> +5D3=.+/230:/;

*/-<1 A+44N; oo t.<=53@/ -.<D.+@81+44,� \ ZYY#�\ �Z\_�\)� #Z#\#_i�

 � t302+434:< x�)� �0-<5?7<1+4/3 0/0*3@N +5D3=.+/230:<D<

-.<D.+@@/.<1+4/, R]S A5, -<0*.<34/, 0/0*3@ -<AA3.K:/ /78234/,

+5D3=.N 1 B:<53 oo �-.+15,>L/3 0/0*3@N / @+B/4N�\ ZYY#�\ �i� \ )� X#\ i�

"Y� k(Q^dc(`Hw} R�E �[a^Q$F$`[ p�E U$Tw$` U�E jc'%[�(Fw$ R�E jc$g(Fw$ U�

RT%(WM[^d aM$%M[gg^F% H}HQ(g R]S s'H(M g[F'[Tv mT'Hcw$` VFHQ^Q'Q( $~

j}W(MF(Q^dHE e[Q^$F[T Rd[P� $~ Sd^(Fd(H $~ �wM[^F(E �^(`E �wM[^F(E "  X�

""� �+-/*<4<1+ ��x�E �3*/2310:/C u�u�E x<5:<1 x�u� q3A8:*/14N3 0.3A0*1+

0/0*3@N +5D3=.+/230:<D< -.<D.+@@/.<1+4/,E �/=3.43*/:+ / 0/0*3@4NC

+4+5/7E "E ZYYYE "l\_!�

"Z� �[a^Q$F$`[ p�E k(Q^dc(`Hw} R�E k`$` G�E U$Tw$` U� �$$TH ~$M H$T`^F% aM$WT(gH ^F

Qc( Hd$a( $~ [T%(WM[^d aM$%M[gg^F%� k(dQ'M(H e$Q(H ^F j$ga'Q(M Sd^(Fd(H� n�

 !X� n "  !� n aa� _"\i#�

"_� �?1<1 z�)� �04<14N3 -./4J/-N -<0*.<34/, -3A+D<D/230:/; -.<D.+@@4N;

0.3A0*1 -<AA3.K:/ -.+:*/230:/; 7+4,*/C� �-.+15,>L/3 0/0*3@N /

@+B/4N�\ ZYY#�\e#� d� lY\l!�

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

� ����� �� ��  ¡££¤


