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@=3�.<Sd8[-'6+,<-RBU1�¨y,<)=398<3F*&8<3F.4,<-\?'? *i?'*&8[•�3F1y;+5cP�398XB�O�-'1y,4398<3�.4,<-'1+•¬B�P+–

.4398<Q&*&P2?R3�.x,<)2*&,‚S9*�1‰P�3�@=39/21=3�@�%v(¶3
S9*�1‰S9?'*�.[.<-RO�C¬,<)+3�5 8<BU;+•U)+?RCi*�.	O�BU?'?RB�•N.

\

•N-',<)

.4BU5Z3F3d¸=*�5Z62?R3�.“B�O�3�*�S:)¡S9?'*�.[.“.<)=B�•N1,]f7

*
�#���ƒqƒ�����&�ƒ��o²� ��j�ly�,+=h �vqrl"j&-

��.��	��3d¸=-'.4,9¨+P ;=,01=B78<3�*�?�,<-\5Z3

\

B�8/�������

R10

]:%

2

°v*&8<,<-R,<-RBU1TO�;+12Sd,<-RBU1�¨J3�„y;2*&,<-RBU1TB�Ov.4,<*&,43�%

2

°x8[B�6�398[,<-R3�.¬B�O�62)2*�.43A,48[*�1+.<-R,<-'BU1+.a7‰?\*&,43�1|,7)=3�*&,9¨X.<;=8[O�*�Sd3A,43�1+.<-'BU1�¨	Sd8[-R,<-\S9*�?

3d¸J6�BU1+3�1|,<.9¨k%R%R%#%

2

Œ"62*&,<-\*�?�.<Sd8<393�1+-'1+•7?R3�1=•�,<)+.“-\1Y*i62?'*�.<57*J%

3

l"h+��{[l �#���ƒq��������ƒ��o � ��j�ly�,+=h �vqrl"j&-
�4.��

�
3d¸J-'.<,9¨X*�12@•* 8<3�*�?N,<-'5Z35�������i*�.

•‚3�?'?—%

2

£�8[*�1+.46�B�8<,0SdB"39›œS9-R3�1y,<.a7x3�?R3�Sd,48[-\S9*�?�SdBU1+@+;+Sd,<-RQJ-R, C�¨=Q"-'.[SdBU.<-R,<-R3�.9¨=@+-Rµ�;+.[-RBU1‰SdB&–

39›œS9-R3�1y,<.9¨#%R%R%k%

2

°x8[B"@+;2Sd,<-RBU1 *�1+@ @=3�S9*�C B�O¬Q�398<C�•‚3�*&MJ?RC -'1|,4398:*�Sd,<-'1=•…62*&8<,<-\S9?R3�.9¨�.[;+S[) *�.

1=3�;=,48:-'1=BU.9¨J•�8[*�Q"-R,<-\1=BU.9¨+*�¸=-RBU1+.9¨+¦vŒJ°/6 .9¨�%R%R%k%



�
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�
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2

�N*&,43œB�O‘P *&8<C�BU1 1";+5GP�398�QJ-RBU?'*&,<-RBU1HP"C¡,<)+373�?R3�Sd,48<B�•‚3�*&M *�1=BU5œ*�?RC�¨kB�8F,<)+3


4.462)2*�?R398<BU1Y8[*&,43��J%

2

�N*&,43cB�O�P ;=P+P2?R3�1";+S9?R3�*&,<-RBU1�¨=P ;=P+P2?R3
•X*�?'?�6+8<B�6 *&•U*&,<-RBU1�¨=39,<S&¨ -\1A/+8[.4,XB�8[@=398

62)+*�.<3>,48[*�1+.<-R,<-'BU1+.9%

3

����{[l��#���ƒqƒ�����&�ƒ��oÀ� ��j�l"� +=h �vq�lyj - ·NB ��.��	��-'12-R,<-'*�?'?RC�%

2

°x8[3�)=3�*&,<-'1=•=¨+B�8N,<)=398[57*�?'-\.<*&,<-RBU1Y*&O�,4398�-'1

�

*&,<-RBU1�%

2

«=B�8[5œ*&,<-RBU1YB�Ok,4B�6�BU?RB�•U-\S9*�?�@+39Or3�Sd,<.“-\1‰8:*&62-'@‰62)+*�.43
,48[*�1+.<-',<-RBU1+.X-'1‰,<)=3>Q�398<C

�	*&8:?RC]~
1+-RQ�398:.43�%

��
�� � ���S����� �"! �"!%$'&(!*).���.-�).! ��!%0�1S�"�/!*34)"5 #(! �"!%�y�"!%1U���S0J�'#(34).���

�<3h)"5�6

­ ,
-'.N;+.<39O�;+?k,4BœM�39396¶-'1¡57-'1+@Y,<)2*&,
57*�1yCYB�Oª,<)=3¬.<*�5Z3i-'.<.<;=3�.“•N)+-'S:)T62?'*�CT*78<BU?'3

-'1œSdBU.<57BU?RB�•�C�¨=*&8<3
*�?\.4Bc*�@+@+8<3�.<.43�@‰-'17,<)=3
SdBU1|,43d¸J,XB�O�,<)=3 
4¦k-R,4,<?R3
•X*�1=• �J¨J,<)+*&,‘-\.9¨

)=3�*�Q"Cœ-RBU1]SdBU?'?'-'.[-RBU1Z3d¸J6�398:-'5Z3�1y,<.9%ª£“)=39C7*&8<3>S9;=8<8[3�1|,<?RCiP�3�-'1=•cS9*&8<8[-R3�@‰BU;=,X*&,‘,<)+3

�N‡�­4W

\

�“3�?\*&,<-RQ"-\.4,<-'S‘‡N3�*�QyC¬­ BU1œWXBU?'?'-'@=398g]�-'1i•‘8<ByB�MJ)+*�Q�3�1�¨U•N-R,<)¬•�BU?'@i1";+S9?R3�- ¨�*�1+@

•N-'?'?�*�?'.<B7P�3G*762*&8[,NB�Ov,<)=3G3d¸J6�398[-'5Z3�1y,<*�?#628<B�•�8[*�5 B�Oª,<)+3G¦k‡>W

\

¦�*&8<•�3c‡
*�@=8<BU1

W‘BU?'?'-'@+398p]:¨"S9;+8<8<3�1y,<?RC];21+@=3980SdBU1+.4,48[;2Sd,<-RBU1T*&,�W � �N·c%

�TB�8[3F6+8<3�S9-'.<3�?RC�¨+*�S9SdB�8[@+-'1+•Z,4B7,<)=3GS9?'*�.[.<-R/2S9*&,<-RBU1AB�Ov,<)=3>628<39Q"-'BU;+.NŒ"3�Sd,<-RBU1�7

*
�#���ƒqƒ�����&�ƒ��o ��zkl"��ow����tk�kh2o ���Uj

¨“*�1+@e5ZB�8<3¼6+8<3�S9-'.<3�?RC ,<)=3¡3�„";+*&,<-RBU1eB�O

.4,<*&,437B�OX¤GWX¥ *�.>*AOƒ;+1+Sd,<-'BU1¡B�O‘,<)=3i,43�5Z6�398[*&,<;=8[3�¨#@=39,4398[57-'1+3�.�Q"-'*‰,<)=37?'*�•N.�B�O

8<3�?'*&,<-RQJ-'.4,<-'SZ)yCJ@=8<BJ@=C"12*�57-'S9.F)=B�• Oƒ*�.4,9¨x*�1+@p•N-R,<)p•N)+*&,GMJ-'1+@pB�O0•�39BU5Z39,48<C�¨x,<)+3

)=B�,“62?'*�.[57*¬•�3�1=398[*&,43�@¼-'1A,<)=3FSdBU?'?'-\.<-RBU1]3d¸"6 *�1+@+.9%

3

l"h+��{[l �#���ƒq��������ƒ��o ��zkl"�&op����tk�kh ow���Uj
@=39,4398[57-'1+3�.F,<)=3‰Q"-'.[SdBU.<-R, C¶B�O0,<)+3

62?'*�.<57*J¨"•N)+-\S[)A*�?'.4B¬62?'*�C".X*¬8<BU?R3�-'1])|CJ@=8<BJ@=CJ1+*�57-'S9.9¨"*�.X•‚3�?\? *�.X,<)=3�6+8[B"@+;2Sd,<-RBU1

8[*&,43‰B�ON62)=B�,4BU1+.i*�1+@ @+-'?R3962,4BU1 62*�-R8:.

\

��� � ]FOr8<BU5 ,<)=3A)=B�,¬62?'*�.<57*J¨v•N)2-'S[)pOrB�8[5

,<)=3G*�1+*�?RB�•U;+3>B�O�,<)+3cW‘BU.<57-'S �¡-'Sd8<B�•‘*�Q�3¬•X*�S[My•�8<BU;21+@

\

W �¡• ]X-'1YSdBU.<57BU?RB�•�C�%

3

����{[l��#���ƒqƒ�����&�ƒ��o ��zkl"�&op����tk�kh ow���Uj
3�1y,4398[.�•N)=3�1¼•‘3¬,48[C^,4BYSdBU5Z62;=,43�¨

Or8<BU5•,<)=3�?'*�•N.‘B�O�¤FWX¥¬¨J)=B�• Oƒ*�.4,X,<)=3
-\1+-R,<-'*�? .4,<*&,43�,<)=398[57*�?'-\.43�.9¨J- %a3�%R¨J8<3�*�S[)=3�.0*�1

3�„y;+-\?'-RP+8[-\;+5 .<,<*&,43c•N)2-'S[)TS9*�1¡P�3GS[)2*&8[*�Sd,4398[-'.43�@¡P"CA.<BU5Z3G,43�5Z6�398[*&,<;+8<3 �G%0£“)2-'.

-'.“-'1TSdBU5762?R39,43c*�12*�?RB�•�CY•N-R,<)Y,<)+3G6+8<B�P ?R3�5’B�Oª,<)=398[57*�?\-'.<*&,<-RBU1T*&O�,4398�-'1

�

*&,<-RBU1Y-\1

SdBU.<5ZBU?RB�•�C�%

£“)=3N5œ*
	 B�8‘@+-¹µ�398<3�1+Sd3“B�O�‡�3�*�Q"C7­ BU1AW‘BU?'?'-\.<-RBU1¬3d¸"6�398[-\5Z3�1|,<.x•N-R,<)7SdBU.<57BU?RB�•�C

-'.>,<)+*&,c,<)=3‰.4CJ.4,43�5 3d¸"6 *�1+@+.F5¬;+S[)wOƒ*�.4,4398�%^b�1=3œSdBU;2?'@¶Q�398<C¶8<BU;+•U)+?RCH.<*�C¶,<)+*&,

OrB�8iSdBU5Z62*&8[*&P ?R37,43�5Z6�398[*&,<;=8[3�.9¨v,<)=3œ8[*&,43A-'.GO�*�.4,4398¬P"C¶,<)=3‰8:*&,<-RB^B�O0,<)=3]°	?'*�12S<M

57*�.<.9¨���
��

R

$

[

K��Y$9•

9��



39©c¨J,4Bc,<)=3>¤GWX¥ .<S9*�?R3�¨"B�O#*cOr39•�)y;+12@=8<3�@ �^39©c%=£“)2-'.

-'5Z62?'-'3�.ª,<)+*&,0-R,X-'.‚5¬;+S:)Y5ZB�8<3�@+-R›œS9;+?',x,4Bi8<3�*�S[)Y*�1]3�„";+-'?'-RP28[-';+5_.4,<*&,43F-\1œ‡�3�*�Q"C



$�I�` ���

{

w,^Qe	V

­ BU1AW‘BU?'?'-'.[-RBU1i3d¸"6�398[-\5Z3�1|,<.	,<)+*�1œ-\17,<)=3 �	*&8[?RCZ~
1+-RQ�398[.<3�%v·�39Q�398<,<)=3�?'3�.<.9¨",<)=3N,<)=3d–

B�8<39,<-'S9*�?J,43�S[)21+-'„";=3�.ª;+.43�@Z-'1¬,<)=30‡�3�*�Q"Ci­ BU1ZSdBU1y,43d¸",	OrB�8x*�@+@+8<3�.<.<-'1+•N3�„";+-'?'-RP28[-';+5Y¨

1=3�*&84–—3�„";+-'?'-RP28[-';+5’*�1+@H1=BU1J–—3�„";+-'?\-RP+8[-';25•-\.<.<;=3�.
*&8<3¬8[*&,<)=398�•‚3�?\?�@=39Q�3�?'B�6�3�@#¨�*�1+@

SdBU;+?'@Y)=B�6�39Oƒ;+?'?RC7/ 1+@Y*&6+62?'-\S9*&,<-RBU1+.X-'1YSdBU.<5ZBU?'B�•�CT*�.0•‚3�?\? %

��
�� � -��.0����/!#3"!r�.��!%�m! 0J! ( �.-/).!%�


�-RQ�3�1 ,<)=3Y?'*&8<•�3AQ&*&8[-R39, CwB�ONB�P2.<398<Q�*&P ?R3�.¬B�O“6+8[-'12S9-R62*�?x8[3�?R39Q�*�12Sd3],4B¶SdBU.<57BU?RB�•�C

5Z3�1|,<-'BU1=3�@T-'1^Œ"3�S&%#$&%LK"¨ •‚3cS9*�1YB�PyQJ-RBU;+.[?RCœBU1+?'C]SdB�Q�398
*i,<-'1yC]Or8[*�Sd,<-'BU1T)=398<3�%x(¶3

.4,<*&8<,XPyCœP+8[-R3

�

Ci8<39QJ-R39•N-\1=•=¨y-'1YŒ"3�S&%+K"¨=.4BU5Z3�3�?R3�5Z3�1y,<*&8<C]SdBU1+Sd396+,<.XB�OkSdBU.<57BU?RB�•�C

*�1+@^/ 1+-R,43¬,43�5Z6�398[*&,<;=8<3¬/+3�?'@^,<)=39B�8<C�%>(¶3i,48<C^-'1¡62*&8<,<-\S9;+?'*&8
,4B]57*&M�37S9?'3�*&8
,<)+3

-'5Z6�B�8<,<*�1y,F8<BU?R3�.cB�O03�„y;2-'?'-RP+8:-';+5 *�1+@p1=BU1=–—3�„y;+-\?'-RP+8[-\;+5”6 )|CJ.<-'S9.9%A­ 1 ŒJ3�S&%�V"¨v•‚3

,<)=3�1^@+-\.<S9;+.<.0,<)+3cS9;=8<8[3�1|,
;+1+@=398[.<,<*�1+@+-'1=•ZSdBU1+Sd398:1+-'1=•‰,<)=3G3�„";+-'?'-'P+8[-';+5 ,<)=398[57B&–

@=C"12*�57-'S9.
B�OX¤�;2*�1|,<;+5EWX)+8<BU5ZBJ@=C"12*�57-'S9.9¨ B�8c¤FWX¥¬¨�,<)=3i,<)=39B�8<C¼B�O‚.4,48<BU1+•A-\1J–

,4398[*�Sd,<-RBU1+.9%v­ 1œŒ"3�S&%�`>•‘3“@=B�,<)=3“.<*�5Z30•N-',<)c,<)+3�Œ",<*�1+@+*&8[@ �^B"@+3�?JB�O 3�?R3�Sd,48[B�•‘3�*&M

-'1|,4398:*�Sd,<-RBU1+.9¨#*�.�•‘3�?'?v*�.�•N-R,<)H-R,<.�.<-'5762?R3�.4,�3d¸",43�1+.[-RBU1+.9¨#?'-'M�3c,<)=3Z.4B&– S9*�?\?R3�@ �^-\1J–

-'57*�?0ŒJ;=6�398[.4CJ575Z39,48[-\SœŒ",<*�1+@+*&8[@ �^B"@=3�?—%¼(¶3Y*�?'.<B¡8<3�-',4398[*&,43A,<)=3Y-'5Z62?'-\S9*&,<-RBU1+.

B�Oª,<)=3�.43¬8<3�.<;+?R,<.NOrB�8�,<)=3c6+8<B�P2?'3�5 B�O	•X*&8<C�B�•�3�1=3�.[-'.�-'1^SdBU.<57BU?RB�•�C�%�­ 1¶Œ"3�S&%�€7•‚3

/21+*�?'?RC¬•�BG,<)+8<BU;=•U)œ.<BU5Z3NP2*�.[-'S“-'.<.[;=3�.xB�O#1=3�*&8<–—3�„y;+-\?'-RP+8[-\;+5ˆ,<)+398[5ZBJ@=C"12*�57-'S9.9¨|*�.

•‚3�?'?J*�.ª*�O�39• 8<3�Sd3�1|,‚*&6+62?'-'S9*&,<-'BU1+.9%k¥�;=30,4B�,<)=3“5ZB�8[3XSdBU5762?'-'S9*&,43�@

\

*�1+@Z?R3�.[. –—•‚3�?\?

;+1+@=398[.<,4ByBJ@,]�1+*&,<;=8[3NB�O#1=3�*&84–—3�„";+-'?\-RP+8[-';25ˆ,<)=398:5ZB"@+C"1+*�5œ-'S9.9¨U,<)=3
@+-'.<S9;2.<.<-RBU1Z•�-'?'?

P�3>Q�398[C].<;+6�398[/2S9-'*�?�)=398<3�%

³�1y,<-'S9-R6 *&,<-'1=•Z*�?R8<3�*�@=C‰,<)=3>/21+*�?�8<3�5œ*&8<M".X,4BœP�3>57*�@+3�-\1^Œ"3�S&%2†"¨+?R39,“;+.05Z3�1=–

,<-RBU1T,<)+*&,�,<)=3c5œ*�-'1T,<)=3�573GB�Oª,<)=3�.43¬?R3�Sd,<;=8<3�.�-'.“,<)2*&,�-ROvBU1=3c•‘*�1y,<.N,4B]SdBU5Z62;=,43�¨

•U-RQ�3�1^.4BU573F62*&8<,<-'S9?'3>62)|CJ.<-'S9.N5ZB"@+3�? ¨+SdBU.<5ZBU?RB�•U-\S9*�?#6+8<3�@2-'Sd,<-RBU1+.0*�S9S9;=8:*&,43c*&,N,<)+3

?R39Q�3�?

Q

\

$^]:¨�B�8>39Q�3�1

Q

\

$9•+]:¨�,<)=3�1H-'1¡5œ*�1|C¼S9*�.43�.�BU1=3i8<3�*�?'?RCT1+393�@+.
,4BA@+B‰/212-R,43

,43�5Z6�398[*&,<;=8<3¬/+3�?'@^,<)=39B�8<C�¨�8[*&,<)=398�,<)+*�1¼P2*�S[M|–—B�Or–—,<)=3d–—3�1yQ�3�?RB�6�3Z3�.4,<-'57*&,43�.9%>³
.�-',

,<;=8[1+.
BU;=,9¨�,<)+-\.
-\.
„";+-R,43i@=3�57*�12@+-'1=•=¨�)=B�•‚39Q�398�¨�*�1+@¼,<)=398<37-'.�*A?RBU1=•]•‘*�C¡,4BY•�B

,4B78<3�*�S[)¡*ZOƒ;+?'?RCœ.[*&,<-'.4Oƒ*�Sd,4B�8<CY?R39Q�3�?#-'1Y*�?'?#8<3�.46�3�Sd,<.9%

(¶37;+.43i,<)=8<BU;+•U)=BU;=,�,<)=3�.437?R3�Sd,<;+8<3�.>1+*&,<;=8[*�?v;+12-R,<.a7 �

�
R�� R��	� R

$&% �	-\1J–

.4,43�-'1A.<;+575œ*&,<-RBU1ASdBU1|Q�3�1y,<-RBU1Y-'.X*&6+62?\-R3�@�¨|,<)2*&,“-'.	8[396�3�*&,43�@Y-\1+@+-'Sd3�.‘*&8<3>.<;+57573�@

B�Q�398�% 
�8<3939M -'1+@+-\Sd3�.F*&8<3œB�Q�398i,<)=3œ,<-'573œ*�1+@p.<62*&,<-'*�?	@2-'5Z3�1+.<-'BU1+.9¨#•N)2-'?R37¦k*&,<-\1

BU1=3�.“*&8<3FB�Q�398�,<)+3G.462*&,<-'*�?�@2-'5Z3�1+.<-'BU1+.‘BU1+?RC�%
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���V	 	ª���
	ª���c���˜��� 	ª�N�	�E��
<�
�
�

�

�
���œ�•� ��� �������‰�/���

�

���
�����7��
V� ���i�x�q�	�

� 
�� ����������� 3h-�)�� ��� %h!%)+�m! $'��1�! 3"!}6

£“)=3Z?'*�.4,>O�39•_C�3�*&8[.G)2*�Q�37.4393�1 *A,48[3�5Z3�1+@=BU;+.>-\5Z6+8<B�Q�3�5Z3�1|,F-\1HBU;=8>M"1+B�•N?R3�@+•�3

*&P�BU;+,¬,<)+3Y6+8<B�6�398<,<-R3�.¬B�O
,<)=3A6+8<3�.43�1y,7~�12-RQ�398[.43�% £“)=3Y.<-'1+•U?R3]57BU.4,7-'5Z6�B�8<,<*�1y,

.4BU;=8[Sd3�B�O#1=39•e-'1+OrB�8[5œ*&,<-RBU17)+*�Q�3�6+8[B�P2*&P2?RC¬P�393�17,<)=3�Q�*&8[-'BU;+.x3d¸J6�398[-'5Z3�1y,<.	5Z3�*�–

.<;=8[-'1+•
,<)+3“6+8<B�6�398<,<-R3�.vB�O�,<)=3�W �^• 8:*�@+-'*&,<-RBU1�¨|P2;=,ª,<)=398<3�)+*�Q�3�P�393�1œ57*�1|CiB�,<)=398

8<3�57*&8<M&*&P2?R3¼@=39Q�3�?RB�625Z3�1y,<.9¨
*�.‰•‘3�?'? %˜ŒJ;+5œ57*&8[-'.<-\1=•¶,<)=3¶S9;=8<8<3�1y,‰;21+@=398[.4,<*�12@J–

-'1=•=¨�,<)=3‰SdBU5Z6�BU.<-',<-RBU1¶B�O0,<)=3‰6+8<3�.43�1y,c~
1+-RQ�398[.<3‰-'.F.[;=6+6�BU.43�@¶,4B¼P�378<BU;=•U)+?'CH*�.

@+-'.462?\*�C�3�@Y-'1Y£�*&P2?R3GK"%'$

\
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³�.�,<)=39B�8[-\.4,<.9¨2•‘3G•‘BU;+?'@^,<)=3�1^?\-RM�3F,4BA;+1+@=398[.<,<*�1+@T)=B�•ˆ,<)=3¬1y;+5cP�398[.N-\1T£�*�–

P2?R30K"%'$0SdBU5Z3“*&P�BU;=,9%ª«+;=8<,<)=398:5ZB�8<3�¨U1=B�,ªBU1+?'CG*&8<3X,<)=3“1";+5GP�398[.�,<)=3�57.<3�?RQ�3�.ª,4B>P�3

3d¸"62?\*�-'1=3�@�¨ P2;=,�*�?\.4B‰,<)+3i.<62*&,<-'*�?

�

;+Sd,<;+*&,<-RBU12.�-'1^,<)=3�5Y¨�*�.�•‘3¬?RB"B�M^-'1¡@+-¹µ�398<3�1y,

@+-R8<3�Sd,<-RBU12.�-'1¡,<)=3i.4M"C,7
‡NB�•˜-'.�5œ*&,4,4398F@+-'.4,48[-'P2;=,43�@ Dw³X,>•N)+-\S[)¼@+-'.4,<*�1+Sd3i.<S9*�?R3�.

*&8<3>,<)=398<3�•U*�?'*�¸=-R3�.9¨=•U*�?'*�¸JC‰S9?\;+.4,4398[.9¨J39,<S�D^( )+*&,0M"-\1+@]B�O�*�1+-'.<B�,48<B�62-R3�.X*&8<3>,<)=398[3

-'1A,<)=3¬W �¡•“D

£“)=3Z;+1+@+398[.4,<*�1+@+-\1=•œB�O‘,<)=3�.4375cC".<,4398[-R3�.FS9*�1¶Q�398[C¡8<BU;+•U)+?RCTP�3Z@+-RQJ-'@=3�@¼-'1y,4B

, •‘B‰@+-¹µ�398<3�1y,0M"-\1+@+.‘B�O�S:)+*�?'?R3�1+•�3�.a7

\

$^]]( )+*&,‰-'.7,<)=3^;+1+@+398[?RCJ-'1=•¼62*&8<,<-'S9?R3Y6 )|CJ.<-'S9.Z5ZBJ@=3�?rD ­®O�,<)+3T3�1=398<•�C•.<S9*�?'3

B�O	,<)+3¬SdBU.<57BU?RB�•U-'S9*�?v396�B"S:)¼•‚3Z*&8<3iB�P2.4398[Q"-'1+•‰-'.
P�3�?RB�•

Q

\

$9•�•+] 

39©¬¨�•‚3

*�?R8<3�*�@+CeMJ1=B�• ,<)=3 *�1+.4•‘398YOr8[BU5Á*�S9Sd3�?R398[*&,4B�8¡3d¸"6�398[-'573�1|,<.Y.<;2S[) *�.Y,<)+3

¦ �‚°�%ªb
,<)+398<•N-'.43�¨v•‘3]S9*�1 BU1+?'C .4,<;+@=C¶Q&*&8[-RBU;+.c•‘3�?'?¹– 5ZB�,<-RQ&*&,43�@ .<Sd3�1+*&8[-RBU.

O�B�8“62)yC".<-\S9.0P�39C�BU1+@A,<)=3¬Œ",<*�12@+*&8[@��^B"@=3�?—%

\

K.]A‡�B�••,4B>8<3�?\-'*&P2?RC>@=B>.4,<*&,<-'.<,<-'S9*�?J62)yC".<-\S9.�-\1¬*�1i3d¸J62*�1+@2-'1=•NP *�S<M"•�8<BU;+1+@i•N-',<)

*‰•U-RQ�3�1¡57B"@=3�?�D ³
1+.4•‘398[-'1=•œ,<)+-'.N„";=3�.4,<-'BU1^-'5Z6 ?'-R3�.“-'1¡*œ.43�12.43cSdBU5cP2-'1+-\1=•

3�?R3�5Z3�1y,<*&8<CY62*&8[,<-'S9?R3F62)yCJ.<-'S9.N*�12@^.4,<*&,<-'.<,<-'S9*�?#62)yCJ.<-'S9.9¨+,4B]O�B�8[5”*œQ�398<CY3d¸y–

,48<3�5Z3‰SdB�8[1=398FB�OXSdBU1+@=3�1+.<3�@ 57*&,4,4398F62)yCJ.<-'S9.9%œb
P"Q"-'BU;+.<?RC�¨�•‘37)+*�Q�3‰,4BTP�3



$�I�† ���

{

w,^Qe	V

SdBU1=/2@+3�1|,0*&P�BU;=,X*c6�BU.<-',<-RQ�3�*�1+.<•‚398X,4Bi,<)+-'.X.43�SdBU1+@A„";=3�.4,<-RBU1#¨"-ROk•‚3�O�B�8X-\1J–

.4,<*�1+Sd3>•X*�1y,0,4B7;+.43>.4BU5Z3�3d¸=-'.4,<-'1=•iSdBU.<5ZBU?'B�•U-'S9*�?�B�P2.4398[Q�*&,<-RBU12.X,4B¬3d¸=S9?';+@+3

6�BU.<.<-RP ?R3
.[Sd3�1+*&8[-RBU.0O�B�8“62)yCJ.<-'S9.0P�39C�BU1+@A,<)=3iŒ",<*�1+@+*&8[@��^BJ@=3�? %

­ ,^-\.A,<)=3 ,<*�.4M B�Oi/21+-R,43H,43�5Z6�398[*&,<;+8<3 /+3�?'@ ,<)+39B�8[-'.4,<.Y,4Be*�@+@=8<3�.<.T,<)=3p.43�SdBU1+@

„y;=3�.<,<-RBU1�%

� 
�� ��������� 3h-�0�12�.��! � �/� %h!*)+�m! 0J3 3"� 0�� �4! ��� !e-/0�0u!�� -/��0�� #/)+��-/$ 6

£kB7,<*&M�3¬*7/+8:.4,“.4,4396^-'1^;+1+@=398[.<,<*�1+@+-'1=•¬,<)=3G.<3�SdBU1+@TS[)2*�?'?R3�1=•�3F6�BU.43�@^*&,N,<)=3F3�12@

B�OF,<)=3¼6+8<39QJ-RBU;+.]ŒJ3�Sd,<-RBU1�¨N?R39,];+.].4,<*&8<,]PyC½*�12.4•‚398:-'1=•w*wQ�398<C½12*�-RQ�3¡„";=3�.4,<-RBU147

(¶BU;+?'@œ-',ªP�3�*>6�BU.<.<-RP2?'3XSdBU12.<-'.4,43�1y,‚5ZBJ@=3�?=B�O�,<)=3�~�1+-'Q�398[.43“B�P2.<398<Q�3�@7,4B¬.<*�CZ,<)+*&,

-R,>-'.�.<-'5Z62?'CY3d¸"62?\*�-'1=3�@¼PyC¡,<)=3iM"1+B�•N1¶?'*�•N.�B�O‘62*&8<,<-'S9?R3¬62)yC".[-'S9.9¨#*&6+62?\-R3�@^,4BT*�1

3�1|QJ-R8<BU1+573�1|,0•N-',<)A,<)=3F,43�5Z6�398[*&,<;=8[3>B�OªW �¡•
¨ �

R

K

[

‹��cD

£“)=3F*�1+.<•‚398“,4Bœ,<)+-'.0„";=3�.4,<-RBU1Y-'.XB�P"QJ-RBU;+.<?RC]*Z@=39/21+-',<-RQ�35
41=B �J%	£�Bœ-'1y,48<B"@2;+Sd3

.4BU5Z3GSdBU1+Sd3962,<.N1=393�@=3�@^?'*&,4398“BU1�¨2?'39,“;+.03�?'*&P�B�8[*&,43FP28[-R3

�

C7BU1T,<)=3G-'.<.[;=3�%

³�.G•‚3])+*�Q�3]*�?R8<3�*�@=CH5Z3�1y,<-RBU1=3�@�¨�,<)=3œSdBU12Sd396+,GB�OX,<)=398[57B"@=CJ1+*�57-\Sc3�„";+-'?\-RP=–

8[-';+5º-'5Z62?'-'3�.0*‰.4CJ.4,43�5 •N-R,<)+BU;=,�*�1yCY,<-'5Z3i@=396�3�1+@=3�1+Sd3�¨�S[)+*&8:*�Sd,4398[-'.43�@¼BU1+?RCYP"C

*w,43�576�398:*&,<;=8<3 � *�.A•‘3�?'?
*�.YS[)=3�5œ-'S9*�?
6�B�,43�1y,<-'*�?'.]O�B�8A,<)=3¡MJ1=B�•N1 SdBU1+.4398<Q�3�@

•U?RB�P2*�?#S:)+*&8<•�3�.
-'1A62*&8<,<-'S9?'3>62)|CJ.<-'S9.�¨=,<)+*&,�-'.�¨=OrB�8“,<)+3FP2*&8<C�BU1¡1y;+5cP�398

\

�

�

]:¨2?R396+–

,4BU1T1y;25GP�398

\

����]:¨+*�1+@A6�BU.<.[-RP2?RCZ*�1	�
–—62*&8:-R, C‰8<3�?'*&,43�@A,4B7.<;=6�398[.<C"575739,48<C

\

��
 ]:%

\

£kB¡P�3Z628<3�S9-'.43�¨�,<)=3�.43œ*&8[3œ39Q�3�1wBU1=37,4B"B¡57*�1yC�¨�*�.c,<)=3œS:)+-R8[*�?	*�1=BU57*�?RC¶-'1¶,<)+3

3�?R3�Sd,48<B�•‘3�*&MT,<)=39B�8[CT-'5Z62?'-'3�.‚,<)2*&,4�

���

���

R

•J%‹]7£“)+3G*&P2;+1+@2*�1+Sd3�.0B�Oª@+-¹µ�398<3�1y,

62*&8<,<-'S9?R3�.
•‘BU;+?'@¡,<)=3�1¼P�3c•U-RQ�3�1HP"CT,<)=3�-'8�•‘BU.43d– �‚-'1+.4,43�-\1¡B�8>«=398:57-¹– ¥�-R8[*�Si@+-'.<,48[-¹–

P2;=,<-RBU1AOƒ;+1+Sd,<-RBU12.9¨=@=3�1=B�,43�@TSdBU5757BU1+?RC]PyC	
��

\

�4.��	�J]:%

£kBYP�3Z.<?'-'•U)|,<?RC¡5ZB�8<3Z•�3�1=398[*�?—¨k?R39,F;+.>-'1y,48<BJ@+;+Sd3¬, •‘B^@+-¹µ�398<3�1y,>•�3�1=398[-'S¬,<-'573

.<S9*�?R3�.9¨ �������Z*�1+@ �������:¨+@=39/ 1=3�@Y*�.“O�BU?'?RB�•N.a7

�������

R

-'12)=398<3�1y,“@=C"12*�57-'S9*�?�,<-'5Z3F.<S9*�?'3��

�������

R

3d¸J,4398[1+*�?kB�P2.4398<Q&*&,<-RBU1Y,<-'573F.<S9*�?R3�%

£“)=398[5ZBJ@=CJ1+*�57-'S
3�„";+-'?'-'P+8[-';+5 -'.“-'1A•�3�1+398[*�?#B�P+,<*�-\1=3�@T-RO ��������� �������"¨ .<;2S[)Y,<)+*&,

*�?'?|@=CJ1+*�57-\S9*�?�6+8<BJSd3�.<.43�@c@+-R3xBU;=,�•N-R,<)+-\1>,<)=3	B�P .4398<Q&*&,<-RBU1F•N-\1+@=B�•G%k«=B�8ª-'1+.4,<*�12Sd3�¨

BU1T,<)=3¬?R39Q�3�?#B�Oª,<)=3c1+*�-RQ�3�.4,�Q�*&8[-\*�1|,“B�Ox•‘BU?R,	��5œ*�1+1T3�„";+*&,<-RBU1+.�¨2,<)=3¬@+-'.4,48[-'P2;=,<-RBU1

O�;+12Sd,<-RBU1+.XB�P�39C
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«=B�8/��� �������"¨=,<)+398<39OrB�8[3�¨=,<)=3F@+-'.4,48:-RP2;=,<-RBU1œO�;21+Sd,<-RBU1+.X*&8<3>3d¸J6�BU1=3�1|,<-\*�?'?RC7S9?RBU.43>,4B

,<)=3�-R803�„";+-'?'-RP28[-';+5 OrB�8[5œ.�
��

\

�4.��	� ]:¨ -R8<8<3�.46�3�Sd,<-RQ�3�B�Ov,<)=3F-'12-R,<-'*�?�SdBU1+@+-R,<-'BU1+.9%
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­ O0,<)+398<3‰•‘398<3YSdBU5Z62?'39,43‰,<)=398:5ZB"@+C"1+*�5œ-'SZ3�„";+-'?'-RP28[-';+5Y¨#SdBU.[5ZBU?RB�•U-'S9*�?‘8<3�?'-\S9.

•‚BU;+?\@œ,<)";+.XP�3�8[396+8<3�.43�1y,43�@APyC 
 �

\

��.�� � ]	O�B�80,<)=3�Q�*&8[-'BU;+.‘62*&8<,<-'S9?R3
.46�3�S9-R3�.9%x£“)2-'.

?R3�*�@+.9¨+)=B�•‚39Q�398�¨2,4B7Q&*&8[-RBU;+.X6 *&8[*�@=B�¸J3�.9¨�.<;+S[)^*�.a7

2

­®O�BU1+3NSdBU1+.<-'@+398[.ªP2?'*�S[MyP�BJ@=C¬8[*�@+-'*&,<-RBU1œ*&,‚*>,43�5Z6�398[*&,<;+8<3 �

R

K

[

‹ �Z¨U,<)=3�1

-R,	-\.ª3�*�.4CZ,4Bc.<393N,<)+*&,‚,<)=3N,<-'573N.<S9*�?R3/�������F*&,‚•N)+-'S:)Z62)=B�,4BU1+.‚-'1y,4398[*�Sd,	•N-',<)

*^@2-'?';=,4371=3�;+,48[*�?x•U*�.¬-'.F?RBU1+•�398c,<)+*�1p,<)=3‰*&•�3]B�OX,<)=3‰~
1+-RQ�398:.43�%Y£“)+*&,c-\.9¨

-R,G-\.>1=B�,c.43�?'O\– SdBU1+.[-'.4,43�1y,>,4B¡*�.<.<;25Z3Z,<)+*&,G,43�576�398:*&,<;=8<3ZB�OX,<)=3AW �^•_-'.>*

8<3�.<;2?R,ZB�O�,<)=398[5ZBJ@=CJ1+*�57-'SA3�„";+-'?'-'P+8[-';+5 •N-R,<)…,<)+3T8<3�.4,7B�O�,<)=3¡57*&,4,4398]-\1

,<)=3i~�12-RQ�398[.43�%
­®1¼Oƒ*�Sd,9¨kW �^•±-'.
*‰1+BU1J–—3�„y;2-'?'-RP+8:-';+5•8<3�?'-'SGOr8[BU5º*�1¼3�*&8[?'-'398

396�B"S:)�%

2

Œ",48[-\Sd,<?RC½.46�3�*&MJ-'1=•=¨N,<)+398<3¶•‚BU;2?'@ *�?'.4B P�3H1+B ?\-R•U)|,A3�?R3�573�1|,<.Y628<3�.43�1y,A-\1

*�1H3�„";+-'?'-RP28[-';+5 .[-R,<;+*&,<-RBU1�7
-R,>-'.�-'1¼6+8[-'12S9-R62?R3F3�1+398<•�39,<-'S9*�?'?RC¡O�*�Q�BU;=8[*&P2?'3¬,4B

SdBU1yQ�398<,�*�?'?�P *&8<C�BU1+.N-\1|,4B7-R8[BU1�%

2

­ 1TOƒ*�Sd,9¨ ,<)=398[3G.<)=BU;+?\@YP�3F1=BœP2*&8[C�BU1+.“3�-R,<)+398�%‘£N)=398<3G*&8<3G•�ByBJ@^8[3�*�.4BU1+.“,4B

P�3�?'-R39Q�3¬,<)+*&,�,<)=398<3i•X*�.>*‰6�398[-'B"@¡-'1^,<)+3¬Q�398[C �	*&8:?RCT~�12-RQ�398[.43�¨�	<;+.4,�*&Or,4398

-'1

�

*&,<-RBU1�¨v•N)=398<3]*�?'?‚6�BU.[.<-RP2?RC¼6+8<3d–—3d¸=-'.4,<-\1=•^P2*&8[C�BU1 *�12@w?R3962,4BU1w1";+5cP�398:.

)+*�@œP�393�1‰@+-'?';+,43�@Z*�•X*�C7P"CZ,<)=3“3�1=B�8:5ZBU;+.x3d¸J62*�1+.[-RBU1Z,<*&MJ-'1=•G6 ?'*�Sd3N@+;=8:-'1=•

-'1

�

*&,<-RBU1�%“­®Oª,<)=398<3¬,<)=3�1H-'.“Oƒ;+?'?k,<)=398[5ZBJ@=CJ1+*�57-'SF3�„y;+-\?'-RP+8[-\;+5’*&Or,4398<•X*&8[@+.�¨

1=B�,<)+-\1=•7S9*�1YP�3>•�3�1=398[*&,43�@�%

b
PyQJ-RBU;+.[?RC 57*�1yCpB�,<)=398Z62*&8:*�@=B�¸J3�.i3d¸J-\.4,9¨	*�.i•‘3�?'? % £“)=398[39OrB�8<3�¨	•‚3Y1=3�Sd3�.<.[*&8[-'?RC

1=393�@Z,4BG@=396 *&8<,ªOr8[BU5_SdBU5Z62?R39,43“,<)+398[5ZBJ@=C"12*�57-'S‘3�„y;2-'?'-RP+8:-';+5 -'1iB�8:@=398x,4B>B�P+,<*�-'1

*7~�12-RQ�398[.43>B�O�,<)=3F, Cy6�3>B�P2.4398[Q�3�@�%

� 
��

�

3 ���"3 1�! %����,�"! !B).3h$ !�� -���0�� #/)+��-/$ 6

­®1…B�8:@=398Z,4B 3dµ�3�Sd,<-RQ�3�?RC…@=39QJ-'*&,43TO�8<BU5™3�„";+-'?'-RP28[-';+5Y¨�,<)=3^5œ-'Sd8<BU.<SdB�62-\S]@+C"1+*�5œ-'S

,<-'5Z37.<S9*�?R3 �������Y.<)+BU;+?'@¼3d¸JSd393�@w,<)=3ZB�P2.<398<Q�*&,<-'BU1¶,<-'5Z3œ.[S9*�?R3 ������� ¨#•N)+-\S[) -'1H,<)+3

SdBU.<5ZBU?RB�•U-'S9*�?	SdBU1|,43d¸J,cS9*�1HP�3Z,<*&M�3�1¶,4BTP�3i,<)=37*&•�3ZB�O‘,<)=37~
1+-RQ�398[.43�%7b�1=37S9*�1

,<)+-'1=McB�O�*&,‚?R3�*�.4,ª, •‘Bc„";+*�?'-',<*&,<-RQ�3�?RCi@+-¹µ�398<3�1|,ª•X*�CJ.xB�O�*�S[)2-R39Q"-\1=•F,<)+-'.�¨U-'?'?';+.<,48[*&,43�@
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41=BU1=–

SdBU1+.4398<Q�3�@ �ASdBU.<57BU?RB�•U-'S9*�?v8<3�?'-\S9.9¨�.[;+S[)H*�.
,<)=3œW �¡•�%�( )+*&,>)+*&6+6�3�1+.�-'.N,<)2*&,�*&,

.4BU5Z3“5ZBU5Z3�1y,x,<)=3“@+3�Sd8<3�*�.43N-'1i,43�576�398:*&,<;=8<30B�O�,<)=3“~�12-RQ�398[.430S9*�;+.43�.‚*>@=8[*�57*&,<-\S

-'1+Sd8<3�*�.43‰-'1��������YOrB�8G.<BU5Z3762*&8<,<-\S9?R37.46�3�S9-R3�.9%]£“)=3�1H,<)=3�.43‰62*&8<,<-'S9?'3�.)
4@=3�SdBU;=62?'3��

Or8<BU5 ,<)=3¼B�,<)=398[.9¨NB�8 
 O�8<393 �93HBU;=, �J%_«=B�8Y-'1+.4,<*�12Sd3�¨“*�.‰,<)+3¡62?\*�.<57* / ?'?'-'1=•¶,<)+3

~�1+-'Q�398[.43i1=3�;=,48[*�?'-\.43�.�*&,����˜V&•�•�•	�7¨�6 )=B�,4BU1+.�.<S9*&,4,4398FO�B�8>,<)=3Z?'*�.4,�,<-'5Z3�¨�*�1+@

8<3�57*�-'1A,<)=3�1^*�.“O�8<393F1=BU1J– -'1y,4398[*�Sd,<-'1+•762*&8<,<-'S9?'3�.X,<-'?'?�,<)=3F6+8[3�.43�1|,“@2*�C�%
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2t ~ 1/Ttransition

0
equilibrium
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«v-R•=%�$&¨�8[-'•U)|,f]:% �^BU.4,�M"1=B�•N1¡62)|CJ.<-'S9*�?�.4CJ.4,43�57.
6�BU.<.43�.<.�62)+*�.<3

,48[*�1+.<-R,<-'BU1+.	*&,0.4BU5Z3�,43�5Z6�398[*&,<;+8<3�.9% �TB�8[39B�Q�398�¨2-'O�,<)=398<3>-'.‘*G,48[*�12.<-R,<-RBU1‰•N)+-'S:)‰-\.

B�O	,<)=3�
 /+8[.<,
B�8:@=398 �J¨#,<)=3�1¼,<)=3Z628<B�6�398<,<-R3�.�B�O	,<)=37.4CJ.4,43�5 .<;2S[)¶*�. �������J¨#S[)+*�1=•�3

@+-'.<SdBU1y,<-'1";=BU;+.<?RC�%x«2;=8<,<)=398[57B�8<3�¨2/+8:.4,0B�8[@=398“,48:*�1+.<-R,<-RBU12.“-'5Z62?'Cœ*7P+8:-R39Ok6�398[-RBJ@AB�O

1=BU1J–—3�„";+-'?'-RP28[-';+5˜@2;=8[-'1=•c,<)=3>,48[*�1+.[-R,<-RBU1�7v,<)=39C‰, C"62-'S9*�?'?RC‰6+8<BJSd393�@AQ"-\*c,<)+3F1y;+S9?'3d–

*&,<-RBU1œ*�1+@œ.<;=P2.43�„";=3�1y,ª8[*&62-'@i•�8[B�•“,<)œB�O�P ;=P+P2?R3�.�B�O�,<)=3N?'B�•0–—,43�5Z6�398[*&,<;+8<3“62)+*�.<3�%

­ Oª-R,N.<B‰)+*&6+6�3�1+.X,<)2*&,���������� �������XP�39OrB�8<3G,<)=3G,48[*�12.<-R,<-RBU1T*�12@)������� � �������X*&Or,4398

,<)=3i,48[*�1+.<-R,<-'BU1�¨�,<)=3�1H1=BU1J–—3�„";+-'?'-RP28[-';+5Š@=CJ1+*�57-\S9.
@2;=8[-'1=•œ,<)=3Z,48[*�1+.<-',<-RBU1¡S9*�1¶-\1

6+8[-'1+S9-'62?R3�-\5Z62?RCœ*7•�3�1=398[*&,<-RBU1YB�Oª.4BU573GSdBU1+.4398<Q�3�@¡SdBU.<5ZBU?RB�•U-\S9*�?�8<3�?'-'S&%
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­®1‰B�8[@=398‘,4B¬„";+*�1y,<-RO�CZ,<)=3�@+-\.<S9;+.<.<-'BU1ZB�O#,<)=3
6+8<39QJ-RBU;+.XŒ"3�Sd,<-RBU1�¨"•‚3
8<3�-R,4398:*&,43
)=398[3
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-\1+)=398<3�1y,‚@=CJ1+*�57-\S9*�?

,<-'5Z3N.<S9*�?'34�������>OrB�8‘*G1";+5cP�398‚B�O�6+8<BJSd3�.<.43�.9¨J*�.x•‘3�?'?2*�.‚,<)=3NSdBU.[5ZBU?RB�•U-'S9*�? 
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\

$d`}]:¨#1=BU1J–—3�„";+-'?'-'P+8[-';+5•S9*�1H)=B�•‘39Q�398>,<)=3�1¡P�3GB�P+,<*�-'1+3�@^BU1+?'CA*&,

� � �

:
+

��
�� �Ž$9•

9
b



39©¬%	­ 1•SdBU5Z6 ?R39,43^*�1+*�?RB�•�C�¨0-RO
•‘3^-'1+.46�3�Sd,Z3�?R3�Sd,48[B�•‘3�*&M

-'1|,4398:*�Sd,<-RBU1+.i*&,i,43�5Z6�398[*&,<;=8<3�.i*&P�B�Q�3 $9•�• 

39©ºB�8Z.4B=¨x•N)=398[3‰,<)=3A3�?R3�Sd,48[B�•‘3�*&M

•U*�;=•�3¼.<C"575739,48<C•-'.73dµ�3�Sd,<-RQ�3�?RC½8<3�.4,4B�8<3�@�¨0•‘3¼B�P2.4398<Q�3¡,<)+*&,‰8[3�*�Sd,<-RBU1+.].4,<*�C½-\1

,<)=398[57*�?=3�„";+-'?\-RP+8[-';25 ;+1+?R3�.[. � �,�

:

�

��
�� �_$9•

9
b



39©¬%y³X,x,<)+-\.ªM"-\1+@¬B�O�,43�576�398<–
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^Qe�^rq‹V TzVu€m…�VFY�w.qr}@Y�V
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^°VFvxy�T�U@V�W.YcZ K&•=$

-35t=10     s

t=10     s

t=10     s

-11

-5

2

13t=10    s

t=10   s

t=10     s-43

(T = 100  GeV = 10    K)15

Inflation, GUT

EW phase transition

QCD phase transition
(T = 100  MeV)

Plasma to gas

Neutrino decoupling
(T = 1 MeV)

(T = 100 keV)
Nucleosynthesis

(T = 0.25 eV
     = 3000 K)

t=1 s

Quantum Gravity

«v-R•U;=8<3GK 7

?

¦[¡£¬‰kd¢Noc«‰¢ K,®„©c«aGh@.¬�¯°¢¥¦=Myk�¢ª«qG°±‰¬

6

©X¯°¨ O

�

«‰¢ntF¬ ¯Jkd¬[§

*&,<;=8<3�.9¨�)=B�•‘39Q�398�¨#¤FWX¥_*�1+@Y,<)+3G3�?R3�Sd,48<B�•‚3�*&M^,<)=39B�8<CT*�1yCy•X*�CT5Z398[•�3c-'1y,4Bœ.4BU5Z3



8[*�1+@T~
1+-R/23�@]£N)=39B�8<C�%

£“)=3YSdBU1+S9?';2.<-RBU1…-'.9¨	,<)=398<39O�B�8<3�¨‚,<)2*&,œ.4,48<BU1=• *�12@ 3�?R3�Sd,48<B�•‘3�*&M•-'1y,4398[*�Sd,<-RBU1+.�¨

-'1A,<)=3FO�B�8[5ŠMJ1=B�•�1YOr8[BU5Š*�S9Sd3�?R398[*&,4B�8�3d¸"6�398[-\5Z3�1|,<.�¨JS9*�121=B�,“Oƒ*�?'?�BU;=,“B�Ov,<)=398[5œ*�?

3�„y;+-\?'-RP+8[-\;+5 -'1•,<)=3¡?R39O�,œ.<Sd3�12*&8[-RBp-'1½«�-'•=%N$&%��TBU.4,‰8<3�57*&8<M&*&P2?RC…-R,Z,<;+8[1+.ZBU;=,9¨

)=B�•‘39Q�398�¨k,<)2*&,
P�B�,<)¼,<)=39B�8[-'3�.>SdBU;+?'@H*�Sd,<;+*�?'?RC¡6�BU.<.43�.<.
/+8[.<,�B�8[@+398>62)+*�.43i,48[*�1+.[-¹–

,<-RBU1+.

\

Œ"3�S9.9%2V"¨=`}]:%‚£“)=398<39O�B�8<3�¨=,<)=3�6�BU.<.<-RP -'?'-R, C¬B�O�,<)=3�8[-R•U)y,0.<Sd3�1+*&8[-'Bi-\1]«v-R•=%#$>-\.

.4,<-'?'?v*&,FBU;=8F@2-'.46�BU.<*�? ¨�*�1+@¶SdBU;+?\@¶?R3�*�@¶,4B^SdBU.<57BU?RB�•U-'S9*�?ª8<3�?\-'S9.�Or8[BU5 .4,48<BU1=•T*�1+@

3�?R3�Sd,48<B�•‘3�*&M -'1|,4398:*�Sd,<-RBU1+.9%¼(�)+39,<)=398i,<)+-'.F6�BU.<.[-RP2-'?'-', CH-'.F8<3�*�?\-'.43�@ -'.GBU1+3‰B�O“,<)+3

57*�-'1A,<)=3�5Z3�.NB�O�,<)+3�.43G?R3�Sd,<;=8[3�.9%

£“)=3¼62)=3�1=BU573�1+*w573�1|,<-RBU1+3�@�-\1e,<)2-'.AŒJ3�Sd,<-RBU1�¨N,4B�•�39,<)+398T•N-R,<) .4BU5Z3HB�,<)=398

-'5Z6�B�8<,<*�1y,0396�BJS[)2.0-'1Y,<)=3 �‚*&8[?RCA~�1+-'Q�398[.43�¨+*&8<3G.[;+5757*&8[-\.43�@A-'1Y«v-R•=%2K"%

� 
�� � ���<��(�!B34)+$'��0����m$ !B34) !�� -/��0�� #/)+��-/$ �"�/!*)+$'3 1 5�����$ � ( �

¦#39,	;+.ª1+B�•½628<B"Sd393�@7,4BF8<3�S9*�?'?JP+8:-R3

�

CG,<)+3“OrB�8:57*�?'-'.<5±O�B�8	*�@+@=8[3�.<.<-'1=•�3�„";+-'?'-'P+8[-';+5

,<)=398[5ZBJ@=CJ1+*�57-'S9.‰-'1½*p•U-RQ�3�1 „y;+*�1y,<;+5Ž/+3�?'@•,<)+39B�8<C�%ž«=B�8Y@=398:-RQ�*&,<-'BU1+.7B�OF,<)+3

OrB�8[5œ*�?'-'.<5Ž•‚3¼57*�Ce8<39Or398�¨03�%a•=%R¨N,4B �a†J¨0‹y¨0•"¨0I��—%ž«=B�8T.<-\5Z62?'-'S9-', C�¨‘•‚3HSdBU1+.<-'@+398



K&•UK ���

{

w,^Qe	V

)=398<3G,<)+3cS9*�.43¬,<)+*&,�*�?\?kS[)+3�57-'S9*�?�6�B�,43�1y,<-'*�?'.�S9*�1^P�3c62;=,“,4B �9398<B=%“­ 1^SdBU.<57BU?RB�•�C

,<)+-'.N-\1+@=393�@T-'.N,<)=3cS9*�.<3�¨�*�.�,<)=3c*�Q�398[*&•�3ZP2*&8<C�BU1¼@=3�1+.[-R, CY-'.�.<57*�?'?R398NPyCT*œO�*�Sd,4B�8

�¯$9• €

9

�

,<)+*�1 ,<)=3¶6 )=B�,4BU1 @=3�1+.[-R, C�¨>*�1+@ ,<)=3¶8:*&,<-RB•B�O¬,<)=3¶P2*&8<C�BU1 S:)=3�57-'S9*�?

6�B�,43�1y,<-'*�?�,4Bœ,<)=3>,43�5Z6�398[*&,<;=8<3c-'.0@+-R8<3�Sd,<?'Cœ6+8<B�6�B�8<,<-'BU1+*�?�,4B7,<)+-'.“1";+5cP�398�%

£“)=30B�P2.<398<Q�*&P ?R3�.ªSdBU1+.<-'@+398<3�@7*&8<3“@=39/ 1=3�@7*�.ªO�BU?'?RB�•N.

\��

�

$

�

�c¨"*�1+@��’-'.ª,<)+3

‡�*�57-\?R,4BU1+-'*�1,]f7

62*&8<,<-',<-RBU1AO�;21+Sd,<-RBU1�7
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]

R

£�8“3d¸"6
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\
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R

���

\

� ]

�

8 \

� ] �

\

K&•+]
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KJ$^]

•�)=398<3"7

Q

�

\
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�
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�

3d¸"6

\
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Q

�

\
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�

]y3d¸J6

\
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� ] �

\

K�K.]

3�„";+*�?�,<-\5Z3FSdB�8<8<3�?'*&,4B�8:.a7

	

R

•

[ \

K�V.]

³�.�-'.“•‘3�?'?¹–—MJ1=B�•N1�¨=BU1=3¬S9*�1T•“8[-',43F@=B�•N1¡* �‚;+S9?'-'@=3�*�1A6 *&,<)^-'1y,439•�8[*�?#3d¸J6+8<3�.4–

.<-RBU1AO�B�8N*�?'?#.<;2S[)T„";+*�1y,<-R,<-R3�. �a†J¨�‹y¨�•"¨ I��—%	«=B�8�,<)=3F6+8<3�.[.<;=8<3�¨JO�B�8N-'1+.4,<*�12Sd3�¨

8‰\
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R

?'-\5
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Œ
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��3d¸J6
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�ˆ@

_ �"!$#

� �"�

Œ

.��$.

�

�

.

�

�

�

.

\

K�`}]

•N)=398<3Y,<)=3^P�BU;21+@+*&8<CpSdBU12@+-R,<-RBU1+.

\


 Pk% S&% �+]ŠB�Q�398‰,<)=3

	

– @+-R8<3�Sd,<-RBU1½*&8<3T6�398[-RBJ@+-'S

OrB�8œ*�?\?XQ�3�Sd,4B�8‰P�BU.4BU1+.

\

�

�

Œ

]i*�1+@….<S9*�?'*&8:.

\

��]:¨X*�12@•*�1|,<-R–—6�398:-RB"@2-'SœO�B�87O�398[57-RBU12.

\

�

�

¨

�

]:%¼«+;=8<,<)=398:5ZB�8<3�¨

!%#

-\.G* 
	�‚;+S9?'-'@+3�*�1 �T¦k*&•�8:*�1=•U-'*�1�¨vB�P+,<*�-'1+3�@ O�8<BU5 ,<)+3

.4,<*�1+@+*&8[@ �^-\1=M�B�•N.<M"-'*�1�¦k*&•�8:*�1=•U-'*�1

!$&

,<)=8[BU;=•U)½,<)+3¡*�1+*�?RC",<-'S¡SdBU1|,<-'1";+*&,<-RBU1

	

R('

�:¨XSdBU5GP -'1=3�@…•N-',<)…*¶SdBU1|Q�3�1y,<-RBU1+*�?�B�Q�398[*�?\?“.<-R•U1•@+39/21=3�@ ,<)=8<BU;+•U)

!
#

R

�

!$&

\

�*)

�+'

	

]:%

­ ,F.[)=BU;+?'@¼6�398[)+*&62.�P�3Z5Z3�1y,<-RBU1=3�@H,<)+*&,G,<)=3Z8<3�S9-R6�3iB�O �‚„2%

\

K�`}]FS9*�1+1=B�,G-\5i–

5Z3�@+-'*&,43�?RC¼P�3Z3d¸"6 ?'*�-'1=3�@ 
4-'1y,<;+-R,<-'Q�3�?RC �J¨�*�1+@ -'.FSd398[,<*�-'1+?RCH1=B�,G5Z3�*�1y,F,4B¡P�3ZB�P+–

Q"-RBU;2.9% �N*&,<)=398cBU1=3œ)+*�.F,4B^•�BT,<)=8[BU;=•U)¶,<)=3œ*�Sd,<;2*�?	@=398[-'Q�*&,<-RBU1H628<3�.43�1y,43�@�¨k3�%a•=%R¨

-'1 �a†=¨+‹y¨+•J¨+I��—¨=-'1]B�8[@=398X,4BZP�3�SdBU1|QJ-'1+Sd3�@]B�O�-',<.‘SdB�8[8<3�Sd,<1=3�.<.9%‚£“)=3�57*�-'1A5Z3�.<.<*&•�3

•‚3>•X*�1|,N,4B7SdBU1|Q�39CY)=398<3F-\.0.<-'5Z62?'CZ,<)+*&,0,<)+-'.0S9*�1YP�3>@=BU1=3�¨+*�12@A,<)=3>BU;=,<SdBU5Z3G-\.

,<)=3c@=39/ 1+-R,43>Oƒ;+1+Sd,<-RBU1+*�?k-'1|,439•�8:*�?#B�O �	„ %

\

K�`}]:%“£“)+398<39OrB�8[3�¨2BU1T,<)+3FO�*�Sd3¬B�Oª-R,9¨2,<)+3

6+8<B�P2?R3�5 -'.�-'1¼6+8:-'1+S9-R62?'3)
4.4BU?RQ�3�@ � 7�BU1=37.<-\5Z62?RCY1=393�@+.�,4BY39Q&*�?';+*&,43Z,<)+3i-\1|,439•�8[*�?

-'1 �	„ %

\

K�`}]“PyCA.4BU5Z3¬5Z3�*�1+.9¨+P�3F-R,06�398<,<;+8<P2*&,<-RBU1A,<)=39B�8[C]B�8�6�398[)+*&62.01";+5Z398[-\S9*�?

.<-'5¬;+?'*&,<-RBU1+.�%



�

^Qe�^rq‹V TzVu€m…�VFY�w.qr}@Y�V

�

^°VFvxy�T�U@V�W.YcZ K&•UV

� 
�� � ���<��(�!B34)+$'��0����m$ !B34) ��!%��) �p!�� -/��0�� #/)+��-/$ �.��!*)+$'3 1 5��/��$ ��( �

•‚C 
41=3�*&84–—3�„";+-'?'-'P+8[-';+5 �YB�P2.4398<Q&*&P2?R3�.¬•‘3T5Z3�*�1 62)yC".[-'S9*�?X„y;+*�1y,<-R,<-R3�.

\

3d¸=*�5Z62?R3�.

•N-'?'?�O�BU?'?RB�• -\1^Œ"3�S&% €.]X@=39/ 1=3�@AOrB�8
-'1+.4,<*�12Sd3F*�.

�

‚

Q

9y\

�V]�.

Q

:}\

•+]

•��

�

.

���

Q

9y\

�V]�.

Q

:+\

•+]��

�

�

.

\

K�€.]

•N)=398<3

Q

�

\

�e]

�

3d¸"6

\

'

���V]

Q

�

\

•+]y3d¸J6

\

�+'

� �V] .

\

K�†.]

*�1+@

T

[„[„[‹Z

�

� ~�€

9

£�8q‚

\w[„[„[

]Bƒ

€

�

Š

•

[ \

KU‹"]

­ ,ª,<;+8[1+.vBU;=,ª,<)+*&,‚SdB�8<8<3�?'*&,4B�8[.	B�O ,<)+30OrB�8[5 -'1 �	„ %

\

K�€.]vS9*�1ZP�30B�P+,<*�-'1+3�@iOr8<BU5

SdB�8<8<3�?'*&,4B�8[.¬B�O“,<)+3œO�B�8[5 -\1 �	„ %

\

KJ$^]FP"C *¼@=39/21+-R,43]*�1+*�?RC",<-'SœSdBU1y,<-'1";+*&,<-RBU1

\

SdO %

Œ"3�S&%�€.]:%ª«=B�8�,<)=3‚57BU5Z3�1|,�•‚3‚•N-'?'?U,<)=398<39O�B�8<3	BU1+?'C�P�3	SdBU1+Sd398:1=3�@G•�-R,<)F3�„";+-'?'-'P+8[-';+5

B�P2.4398<Q&*&P2?R3�.Z*�.7@+39/21=3�@…-'1•Œ"3�S&%‚K"%L€"%•¦�*&,43987BU1�¨‘•‚3Y8[39,<;=8[1…)=B�•‚39Q�398‰,4Bp*HOr39•

6+8<B�P2?R3�5œ.X8<3�?'*&,43�@Y,4B7,<)+3G*�1+*�?RC",<-'S>SdBU1y,<-'1y;2*&,<-RBU1�¨+.<;+S:)T*�.a7

2

­ 1F6�398<,<;=8<P *&,<-RBU1�,<)=39B�8<C�¨&,<)=3	*�12*�?RCy,<-\SxSdBU1|,<-\1y;+*&,<-'BU1F8<3�„";+-R8<3�@G-'.#„";+-R,43	S9;+5Z–

P�398[.4BU5Z3�¨yP�3�S9*�;+.43NB�O�,<)+3“Q�*&8:-RBU;+.x6�BU?R3�.�¨|S9;=,<.9¨"39,<S&¨=*&6+6�3�*&8[-'1=•F-'17,<)=3�SdBU5i–

62?R3d¸ 62?'*�1=3�% £“)=398<3T-\.¬*�1+B�,<)=3987O�B�8[5c;2?'*&,<-RBU1 B�O�/ 1+-R,43A,43�5Z6�398[*&,<;=8<3A/+3�?\@

,<)=39B�8<C¼O�B�8F1=3�*&84–—3�„";+-'?'-RP28[-';+5ŠB�P .4398<Q&*&P2?R3�.9¨#S9*�?'?'3�@H,<)=3�
 8<3�*�?¹–—,<-'573¬O�B�8[57*�?R–

-'.<5 �J¨ -'1Y•�)+-'S[)^,<)=3cSdBU1y,<-'1";+*&,<-RBU1¡)+*�.�*�?'8<3�*�@=CAP�393�1^-'5Z6 ?R3�5Z3�1y,43�@T*&,�,<)+3

?R39Q�3�?�B�Ox,<)=3i«=39CJ1+57*�1¼8[;+?'3�.9%�£“)+3c@=8[*�•“P2*�S[M¡-'.9¨�)=B�•‚39Q�398�¨�,<)2*&,�,<)=3¬8[;+?'3�.

*&8<3“,<)+3�17.<-R•U1+-'/2S9*�1|,<?'Cc5ZB�8<3“SdBU5762?'-'S9*&,43�@œ,<)+*�17-'1i,<)=303�„";+-'?\-RP+8[-';25 O�B�8[5c;=–

?'*&,<-RBU1TB�OªŒ"3�S&%�K"%L€

\

.4393�¨+3�%a•=%R¨3�aI �i]:%

2

­®O“,<)=3A.4C".<,43�5 -\.G,48<3�*&,43�@…1+BU1J–—6�398<,<;=8<P2*&,<-'Q�3�?RC¡•�-R,<)w1";+5Z398:-'S9*�?	5Z39,<)+B"@+.�¨

*�1+*�?RC",<-'S‚SdBU1|,<-'1";+*&,<-RBU1c-'.k-\1F•�3�1=398[*�?"1=B�,�6�BU.[.<-RP2?R3�¨�P�3�S9*�;2.43‚*N/21+-R,43	1";+5cP�398

B�O�@2*&,<*¡6�BU-'1y,<.c•N-R,<) 398<8<B�8<P *&8[.cS9*�121=B�,iP�3A;+.43�@ ,4BH/=¸p,<)+3]O�B�8[5 B�O�*�1yC

Oƒ;+1+Sd,<-RBU1�¨�;+1+?'3�.<.�*�1H*�1+.[*&,	�¬•�-R,<)^BU12?RCT*]/21+-R,43¬1y;+5cP�398�B�O	62*&8[*�5Z39,4398[.>-\.

*�Q&*�-'?'*&P ?R3�%

(¶3G8<39,<;=8:1A,4B7,<)=3�.43G-\.<.<;=3�.0-'1^ŒJ3�S&% €"%

� 

	 ��� 52��).! ���/�J�"!#�"!%$'&(!*).���.-�)+! ( 3h$'&�- �"���"��3h�/�l1/��� ( -/0J� 6

³�.>5Z3�1y,<-RBU1=3�@¶-\1¡,<)+3¬628<39Q"-'BU;+.FŒ"3�Sd,<-RBU1+.9¨�,<)+398<3Z3d¸J-\.4,<.>-'1¼6+8[-'12S9-R62?R3G*A.4,48:*�-R•U)|, –

OrB�8<•X*&8[@…8[3�S9-R6�3Y,4Bp@=39,4398[57-\1=3Y3�„y;2-'?'-RP+8:-';+5 *�12@•1=3�*&84–—3�„";+-'?'-'P+8[-';+5 B�P2.4398[Q�*&P2?'3�.

,<)=8<BU;=•U)w*^6�398<,<;=8[P2*&,<-RQ�3739Q&*�?';+*&,43]B�O“*¡@+39/21+-R,4376 *&,<)J– -'1y,439•�8[*�?	3d¸J6+8<3�.[.<-RBU1�¨�OrBU?R–

?RB�•‘3�@œ6�BU.<.[-RP2?RC¬PyC7*�1]*�1+*�?RC",<-'S�SdBU1|,<-'1";+*&,<-RBU1#%ª­ ,‚,<;=8[1+.	BU;=,9¨=)=B�•‘39Q�398�¨J,<)+*&,X.<;+S[)



K&•&` ���

{

w,^Qe	V

6�398[,<;=8<P2*&,<-RQ�3‘39Q&*�?';+*&,<-RBU1+.v*�?R•X*�CJ.vOƒ*�Sd3“.4398[-RBU;+.�6+8[B�P2?R3�57.�*&,v/21+-R,43‘,43�5Z6�398[*&,<;=8<3�.�%

£“)+-'.0-'.0@2;=3>,4B7,<)=3)
4-'1+Or8[*&8[3�@ �i62*&8<,0B�O�,<)=3G5ZBU573�1|,<;+5”-'1|,439•�8:*&,<-RBU1+.9%

¦#39,^;2.T.4,<*&8<,YP"C -'1|,48[B"@+;2S9-'1=• ,<)=3¶62*&8[*�5Z39,48:-'S¶.<S9*�?R3�.¡*&6+6�3�*&8[-'1=•…-'1 /212-R,43

,43�5Z6�398[*&,<;=8<3c/+3�?'@¡,<)=39B�8[-R3�.9%
£“)=3c6�398:-RB"@2-'S9-R, C]B�8�*�1|,<-¹–—6�398[-'B"@+-\S9-R, CAB�Q�398>,<)+3 �	;=–

S9?'-'@=3�*�1¡,<-'5Z3¬@+-R8<3�Sd,<-RBU1

\

SdO®% �‚„2%

\

K�`}]e]
-'1y,48<BJ@+;+Sd3�.N*A.<S9*�?'3c6+8[3�.43�1|,�*�?R8<3�*�@+C^-'1¼*

1=BU1J– -'1y,4398[*�Sd,<-'1=•Y,<)+39B�8<C�¨

8

�•K�
 �G%œ«+B�8G,<)=3ZP�BU.4BU1+-\S�
 �9398<B^5ZBJ@=3�. �A•N)2-'S[)¶*&8<3

SdBU1+.4,<*�1y,�-'1

	

*�12@>,<)=398<39O�B�8<3‚@+B“1=B�,#B�P+,<*�-'1G*�1|C>.<S9*�?R3‘-'1�,<)=3	1+BU1J– -'1y,4398[*�Sd,<-'1=•0,<)=3d–

B�8<C�¨#-'1y,4398[*�Sd,<-RBU1+.>-'1y,48<BJ@+;+Sd3¬.4B�Or,4398F.[S9*�?R3�.9¨#SdB�8<8<3�.<6�BU12@+-'1=•‰,4BASdBU?\?R3�Sd,<-RQ�3Z62?'*�.[57*

5ZB"@+3�.9%^­ 1 62*&8[,<-'S9;+?'*&8�¨�•�3�1=398[-\S‰.<S9*�?\*&8c/+3�?\@+.9¨v*�.c•‘3�?'?‚*�.c,<)+3 
4SdBU?RBU;+84–—3�?R3�Sd,48[-'S
�

SdBU5Z6�BU1=3�1|,<.‘B�O#•U*�;+•�3
/23�?'@+.9¨"*&8<3
.[Sd8<393�1=3�@]*&,‘,<)+3 
4¥
39P"C�3F.<S9*�?R3��

8

� � �G¨J•N)2-'?R3

,<)=3 
4SdBU?RBU;+84– 57*&•U1=39,<-'S
� SdBU5Z6�BU1=3�1y,<.œB�O>•U*�;+•�3¼/23�?'@+.7*&8<3¼.<Sd8<393�1=3�@eBU1+?RC…1=BU1=–

6�398[,<;=8<P2*&,<-RQ�3�?'C�¨J*&,N,<)=3G.<S9*�?R3

8

� �

:

� �¹$9•+¨ ‹��—%

b�1¼,<)=3ZB�,<)=398F)+*�12@�¨�,<)=398<3Z-'.�*�1H3d¸J62*�1+.<-RBU1¼62*&8:*�5Z39,4398F8<3�?'*&,43�@H,4BYP�BU.4BU12-'S

�

;+Sd,<;+*&,<-RBU12.X•N-R,<)Y5ZBU5Z3�1y,<;+5

\

B�8N57*�.<.f]0.<S9*�?R3

8

B�O�,<)=3FO�B�8[5

�

) �
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•N)=398<3

	

)F-'.c,<)=3‰•‘BU.43d– �‚-'1+.4,43�-'1 @+-'.<,48[-RP2;=,<-'BU1HO�;+12Sd,<-RBU1�%^£“)";+.9¨�O�B�8c,<)=3 
4)+*&8[@ �

5ZB"@+3�.9¨

8

�”K�
 �c¨�,<)+3œ3d¸J62*�1+.<-RBU1p62*&8[*�5Z39,4398i-'. � �

:

�




:

?'-RM�3œ*&, �

R

•J%^«=B�8

,<)=3G5ZBJ@=3�.

8

��� �G¨+,<)=3c.4398[-R3�.0-'.“BU1+?RC‰-\1 � �

�


v¨�*�1+@Y.4393�57.N,4BœSdBU1|Q�398[•�3¬5¬;+S[)

5ZB�8<3c.[?RB�•N?'C�%“«=B�8
SdBU?'BU;=84– 57*&•U1=39,<-\Sc5ZBJ@=3�.9¨

8

� �

:

�c¨2,<)=398<3¬-'.N1+Bœ6�398<,<;=8<P *&,<-RQ�3

.4398[-R3�.“*&,�*�?'? �¹$9•=¨�‹ �—%

£“)=3‚B�8[@=398v-'1F6�398<,<;=8[P2*&,<-RBU1F,<)+39B�8<CF*&,v•N)+-'S:)F,<)=3X.<S9*�?R3�. � �•*�1+@ �

:

� *&8[3‘5Z39,9¨

@=396�3�1+@+.0BU1^,<)=3FB�P2.4398[Q�*&P2?'3�%X£N)=398<3G*&8<3c„y;+*�1y,<-R,<-R3�.N•N)+-'S:)T*&8<3¬.43�1+.<-R,<-'Q�3F,4B �

:

�

*�?R8<3�*�@=C7*&,X,<)=3�?R3�*�@+-'1+•FB�8[@=3980*�1+@]*&8<3
,<)y;+.XSdBU5Z6 ?R39,43�?RC71=BU1J–—6�398<,<;+8<P2*&,<-RQ�3�¨".<;+S[)

*�.Z6+8<B�6�398<,<-R3�.¬B�O
62)+*�.43A,48[*�12.<-R,<-RBU1+.�¨ª,<)=3TSdB�8<8<3�?'*&,<-'BU1…?R3�1=•�,<)…*&,7•N)2-'S[) SdBU?RBU;=8<–

57*&•U1=39,<-'SG/+3�?'@+.“*&8[3c.<Sd8<393�1+3�@�¨������
	
����
�� �

¨2B�8
,<)=3G8[*&,43cB�O �

�� 

–—QJ-RBU?'*&,<-'BU1T-'1T,<)+3

3�?R3�Sd,48<B�•‘3�*&M7,<)=39B�8[C�¨��

�

�

�
%	b�17,<)=3NB�,<)=398‘)+*�1+@�¨|,<)=3�SdB�8<8[3�?'*&,<-RBU17?R3�1+•�,<)78<3�?'*&,43�@

,4BNSdBU?RBU;=84–—3�?'3�Sd,48[-'Sª/+3�?\@+.9¨���� ��� ��
���� ��¨&*�.#•‘3�?'?�*�.#, Cy62-\S9*�?�8[*&,43�.�OrB�8#6 *&8<,<-'S9?R3ª6+8[B"@+;2Sd,<-RBU1

Or8<BU5 ,<)=3
62?'*�.<5œ*J¨y*&8<3�1=BU1J–—6�398<,<;=8[P2*&,<-RQ�3“BU1+?'Ci*&,01=3d¸J, –—,4B&– ?R3�*�@+-\1=•GB�8[@+398

\

·
¦�b�]:¨

•N)+-'?R3F„";+*�1y,<-R,<-R3�.�.<;+S[)¼*�.
,<)=3G628<3�.<.<;=8[3FB�8�3�1+398<•�CT@=3�1+.<-', C�¨ *&,
BU1+?RCA,<)=3¬8<3�?'*&,<-'Q�3

B�8[@=398

Q

\

�

c

]:%^­ 1 ,<)=3‰3�1+@w,<)=3‰1=BU1=–—6�398[,<;=8<P2*&,<-RQ�3‰.<S9*�?R3A)=B�•‘39Q�398Z@=By3�.c3�1y,4398i-\1

5ZBU.4,“B�P2.<398<Q�*&P ?R3�.9¨=*�1+@T1";+5Z398[-\S9*�?'?RC7,<)=3G3dµ�3�Sd,
-'.X, C"62-'S9*�?'?'C‰?'*&8<•�3�%

­ ,“.[)=BU;+?'@]P�3>.4,48<3�.<.43�@A,<)2*&,“,<)=3>-'1=O�8[*&8<3�@]6+8<B�P ?R3�57.XSdBU1+Sd398[1T5œ*�-'1+?RC7P�BU.4BU12-'S

3d¸JS9-R,<*&,<-'BU1+.a7xO�B�8“3�?R3�5Z3�1y,<*&8<CAO�398[57-RBU1+.�¨",<)+3F3d¸"6 *�1+.<-RBU1A62*&8:*�5Z39,4398
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^Qe�^rq‹V TzVu€m…�VFY�w.qr}@Y�V

�

^°VFvxy�T�U@V�W.YcZ K&•U€

� 
��

�

3 � ( ��� �.��! 1/� � ( -�0 �.�J!,� #(! 3 %h!*) ( 3h$'!�6

£“)=3¡-\1=Or8:*&8<3�@…6+8<B�P ?R3�57.œ573�1|,<-RBU1+3�@e-'5762?RC ,<)+*&,‰* .4,48[*�-R•U)y,4O�B�8<•‘*&8:@½6�398<,<;=8[P2*�–

,<-RQ�3c?RB"B�6^3d¸J62*�1+.[-RBU1T@=B"3�.�-\1Y•�3�1=398[*�?�1=B�,�?'3�*�@T,4B‰;2.439O�;2?#*&6+6+8<B�¸J-\57*&,<-RBU1TB�Oª,<)+3

62)|CJ.<-'S9*�?�8[3�.<;+?R,9%v­ 1+@=393�@�¨=39Q�3�1^,<)=3F.<S9*�?R3 � �G¨+O�B�8“•N)+-'S:)A6�398<,<;=8<P2*&,<-'BU1‰,<)+39B�8<C]-\1

6+8[-'1+S9-'62?R30.4,<-'?'?2•‚B�8[M".9¨J@=B"3�.X1=B�,‚3d¸=-'.4,‘-'1œ*¬1=BU1J– -\1|,4398[*�Sd,<-\1=•c,<)+39B�8<C�¨JP2;=,‚1+393�@+.	,4B

P�3i•�3�1=398:*&,43�@ 8[*�@+-\*&,43�?RC�%Z£“)+-'.>5Z3�*�12.>,<)+*&,>6�398<,<;=8<P *&,<-RBU1¼,<)=39B�8<CH1=393�@+.F-'1¶*�1yC

S9*�.43G,4B‰P�3)
 8[3�.<;+575Z3�@ �J¨+B�8N8<3d–—B�8[•U*�1+-'.43�@�%‘£“)=3G.[S9*�?R3 �

:

�G¨2BU1T,<)=3FB�,<)+398
)+*�12@�¨

1=393�@+.0,4B7P�3F*�@+@+8<3�.<.43�@Y1=BU1=–—6�398[,<;=8<P2*&,<-RQ�3�?'C�%

£“)=3i•�3�1=398[*�?vO�8[*�5Z39•‘B�8<M¡OrB�8F-'5762?R3�5Z3�1y,<-'1=•78[3�.<;+5757*&,<-'BU1+.9¨�*�1+@HO�B�8�.<,<;+@=Cy–

-'1=•^1=BU1=–—6�398[,<;=8<P2*&,<-RQ�3]-'.<.<;+3�.G-'1w*^.<-'5762?'-R/+3�@¶.<39,4,<-'1=•=¨x-'.G,4B¼SdBU1+.<,48[;+Sd,i*¡.439,¬B�O

V��<VX|‚qr^Q_,V qQUgV�W,Y[^dVFa:% £“)+-'.¬-'.i*�S[)2-R39Q�3�@ PyC -'1y,439•�8[*&,<-'1=•HBU;=,i,<)=3T)+*&8:@ 57BU5Z3�1|,<*J¨

•N)+-'?R3>M�39396 -'1=•7,<)=3¬.4B�O�,
-'1+Or8[*&8[3�@Y5ZB"@+3�.�*�.
@=39•�8<393�.�B�OªOr8[393�@=BU5º-\1Y,<)=3G3dµ�3�Sd,<-RQ�3

,<)=39B�8<C�%X£“)=3FO�B�8[5ŠB�Ov,<)=3F3dµ�3�Sd,<-RQ�3¬,<)=39B�8<CY@=396�3�1+@+.0-\1Y•�3�1=398[*�?kBU1T,<)=3F8[3�„y;+-'8<3�@

8[*�1=•�3ZB�O‚*&6262?'-'S9*&P2-\?'-R, C�%F¥
3�1=B�,<-\1=•YPyC�� *A, C"62-'S9*�?vO�8<3�„y;+3�1+SdC¡*&6+6�3�*&8[-\1=•]-\1¡,<)+3

B�P2.4398<Q&*&P2?R3�¨�*�1+@¡PyC
m

,<)=3¬.<62*&,<-'*�?k57BU5Z3�1|,<;25Y¨�,<)=3c, Cy6�3�.
B�Ox3dµ�3�Sd,<-RQ�3i,<)=39B�8[-R3�.

•‚3F•�-'?'?�5Z3939,N-'1A,<)+3>OrBU?'?'B�•N-'1+•iS9*�1^P�3FS9?'*�.<.<-R/23�@]*�.NOrBU?\?RB�•N.=7
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z

C

�

z < /108.^s307Lys30!T�4

M
�%���
	�KB��6BKB�%K7��8 � �

z < /108.^s307Lys30!T�4

(¶3G•N-'?\?28<39,<;+8[1Y,4Bœ*�?'?�B�O�,<)=3�.43G,<)=39B�8[-R3�.“-\1A,<)=3G?'*&,4398
ŒJ3�Sd,<-RBU1+.9%
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�i�•�	�i��� � ��� �c�
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� �V	ª�±�
�p�2�����
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�����
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	����<�
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¦#39,	;+.ª1+B�•½*&6+6 ?RCG/212-R,43X,43�5Z6�398[*&,<;=8<3X/+3�?'@i,<)+39B�8<Cc,4BG,<)=3“57*&,<)=3�57*&,<-\S9*�?'?RC¬P�3�.<, –

OrBU;+12@=3�@Y5ZBJ@=3�?�B�Ov62*&8<,<-'S9?R3�62)yCJ.<-'S9.9¨=,<)=3>,<)+39B�8<CAB�O�.4,48[BU1=•œ-'1y,4398[*�Sd,<-RBU1+.�%

� 
�� P �/!RQ �TSVU �
�4)+��� �h�J���XW(����1 �.��! &�� 5��<� ( ��0 �4).3h-��/1S�y�"�,�"!

Œ",48<BU1=•¶-'1y,4398[*�Sd,<-RBU1+.i*&8<3Y@=3�.[Sd8[-RP�3�@pP"Cp,<)+3],<)+39B�8<CpB�O>¤�;+*�1y,<;+5 WX)=8<BU5ZBH¥
C|–

1+*�57-'S9.9¨2B�8�¤FWX¥¬% ­ ,N-\.“P2*�.43�@^BU1T,<)=3¬1=BU1J– ³�P�3�?'-'*�1A•U*�;=•�3c•�8<BU;=6HŒ=~
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�	;+S9?'-\@=3�*�1>Q�398[.<-'BU1+.#B�O=,<)=3X¥�-R8[*�S‚57*&,48[-'Sd3�.9¨�.<*&,<-\.4OrCJ-'1=•�� �
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*�1+@ � � *&8<3Z,<)=3œ„";+*&8<M¼57*�.<.43�.9%œ­®1¶5ZBU.<,G*&6+62?'-\S9*&,<-RBU1+.9¨�BU1=3Z,<*&M�3�.�� +
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³�?',<)=BU;=•U)¶,<)=3‰¦k*&•�8[*�1=•U-\*�1p-'1 �‚„2%

\

V&•+]F?RB"B�MJ.>Q�398<C¶.<-'5Z6 ?R3�¨k-R,G-\.>M"1+B�•N1¶,4B

6�BU.[.43�.<.“*Z1";+5cP�3980B�Oª5ZBU.<,N1=BU1J–—,48[-'Q"-'*�?�6+8[B�6�398[,<-R3�.9%ª³�57BU1=•7,<)=3�.43c*&8<3"7

2

­®O#BU1=3�SdBU5Z62;=,43�.‘B�P2.4398[Q�*&P2?'3�.	•N)2-'S[)]*&8<3�*�.<.4BJS9-'*&,43�@A•N-R,<)‰*�1‰3�1+398<•�C‰.<S9*�?'3

.<-R•U12-R/2S9*�1y,<?RCc?'*&8[•�398x,<)+*�1œ*FOr39•½)";+1+@+8<3�@ �T39©¬¨|,<)+3�1Z6�398<,<;=8<P2*&,<-'BU1i,<)=39B�8<C

.4393�57.i,4BH•‘B�8<M •‘3�?'?‘•N-R,<) *¡.<6�3�S9-'/2Sœ.<5œ*�?'?	Q&*�?';=3]B�ON,<)+3

\

8<3�1+B�8[57*�?'-'.<3�@,]

SdBU;=62?\-'1=• �2%	£“)2-'.0-'.0S9*�?'?R3�@^*�.4C"576+,4B�,<-'S�O�8<393�@=BU5Y%

2

­®O#BU1=3>*�@+@=8<3�.[.43�.	B�P .4398<Q&*&P2?R3�.‘•N)+-'S:)‰*&8[3�*�.[.4B"S9-\*&,43�@A•N-R,<)]*�1‰3�1+398<•�C‰.<S9*�?'3

P�3�?RB�• *iO�39•ˆ)";+1+@=8[3�@ �^39©c¨2,<)=3�1Y6�398<,<;=8<P *&,<-RBU1œ,<)+39B�8<C]-\.01=B�,“*&6+62?'-\S9*&P2?R3

*&,c*�?\? ¨�1=B¡57*&,4,4398¬)+B�• �¶-'.FS:)=BU.43�1�%Y£“)+3Z,<)=39B�8<C -'.F.[*�-'@¶,4B^P�37.4,48[BU1=•U?RC

SdBU;=62?'3�@�¨ � � $&%

2

­ 1Y62*&8<,<-'S9;2?'*&8�¨J,<)=3F@=39•�8<393�.NB�OvOr8<393�@+BU5Š•N-R,<)A•N)2-'S[)A,<)=3G,<)=39B�8<CA-'.0•“8[-',4,43�1
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@=39•�8<393�.“B�O�O�8<393�@=BU5”*&,NQ�398<CY?RB�• ,43�576�398:*&,<;=8<3�.9¨+@=39/ 1=3�@Y*�.N-'1 �‚„2%

\

$�K.]:¨�-'.

�

��� ���	�

S

�  


��

�


�


R

V

[ \

VJ$^]

³�@+@2-'1=•“,4B�,<)+-'.�*�?'.4BN,<)+3‚?R396+,4BU12-'S	@=39•�8[393�.kB�O+O�8<393�@=BU5T¨%_ž^xs ��,<)=3	6 )=B�,4BU1�¨&3�?R3�Sd,48<BU1�¨

5c;=BU1#¨+*�1+@Y,<)=8<393c1=3�;=,48[-'1+BU.9¨J•‚3>•�39,�,<)=3>,4B�,<*�?

�

�

S

R

$�‹

[

K�€ .

\

V�K.]

*�1+@Y,<)=398<39O�B�8<3

8

�

\

� ]

�

8‰\

� ]

W

& $��

ˆ

:

� ���
���

Ž

R

�

�

S




:

I&•

�

`

[ \

V�V.]

Ÿ��\f��\f ����l"l �#�kh+��¿�jœh �k�es qƒ�k���kj

³X,>Q�398<C¼)2-R•U)¼,43�5Z6�398[*&,<;=8<3�.9¨kBU1H,<)=3ZB�,<)=398F)+*�1+@#¨#*�.4C"576+,4B�,<-'SiO�8<393�@=BU5 .<)=BU;2?'@

•U;+*&8[*�1y,4393c,<)+*&,�„";+*&8<MJ.N*�1+@^•U?';=BU1+.NP�3�)2*�Q�3c*�?\5ZBU.4,�?\-RM�3G1=BU1J– -\1|,4398[*�Sd,<-\1=•762*&8<,<-R–

S9?R3�.9%	£“)+3�1A,<)=3F@=39•�8<393�.NB�O�O�8<393�@=BU5T¨+@=39/21=3�@T*�.N-'1 �	„ %

\

$�K.]:¨ *�@2@T;=6Y,4B

���

� ���	�

S

�
 

	
���������

� ���



R

$�†

�

‹

•

�TK �T` �^V

R

VU‹

[ \

V�`}]

£“)=3F?R396+,4BU12-'S�@=39•�8<393�.“B�OvO�8<393�@=BU5Š8[3�57*�-'1A,<)=3G.[*�5Z3�¨2.4BZ,<)+*&,N,<)=3F,4B�,<*�?k-\.

�
�

S

R

€J$

[

K�€ .

\

V�€.]

*�1+@TSdB�8<8<3�.<6�BU12@+-'1=•U?RC

8

�

\

� ]

�

8‰\

� ]

W

&����

ˆ

:

� ���
���

Ž

R

���

S




:

I&•

�

`

[ \

V�†.]



K&•U• ���

{

w,^Qe	V

0.0 0.5 1.0
T/Tc

0

10

20

30

40

e 
/ T

c4

«v-R•U;=8<3GV 7

Y ±ž¬

#

d%$

¬��aI,©VG°¢ª¦c«<¦UX*kYG‹©FG°¬�©c®�®„¦c¯�M`¢ª«yo�G°¦�G°±ž¬ v,©fo•¡£¦=Mž¬„¨x§

� 
�� �y� �"!*).&(3h0��,�.��� � 0J3 � ���/1 �/� � � �"!%$'&(!*).���.-�).!%� � �J�.� �"�/! #/�
�

$ 3 1/!%0

£kBi•�39,0*G/28[.4,X-'@=3�*FB�Ok•N)+*&,X57*�C])+*&6+6�3�1œ*&,X,<)=3>5ZB�8<3�-'1y,4398<3�.4,<-'1+•c-'1y,4398[5Z3�@+-\*&,43
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(¶3GB�P2.<398<Q�3F,<)+*&,N*�S9SdB�8:@+-'1=•Z,4B7,<)+3FP2*&•75ZBJ@=3�? ¨=,<)=398[3F-'.“*i62)+*�.<3>,48[*�1+.<-R,<-'BU1
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£“)=37Sd8[-R,<-\S9*�?v,43�5Z6�398[*&,<;=8<3ZB�O‘,<)=3‰¤FWX¥•,48[*�12.<-R,<-RBU1�¨'���d¨�-\.>*AOr8<393œ62*&8[*�5Z39,4398G-\1
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?RB�•0–—,43�576�398:*&,<;=8<3>62)+*�.<3FBU1+?RC‰PyCAO�B�8[57-'1=•Z*71";+S9?R39BU1#¨+-R,06�398[)+*&62.X,43�1+@2.0,4B‰S9?';2. –
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w,^Qe	V

,4398i-\1 ,<)=3A)+-R•U)J–—,43�576�398:*&,<;=8<3œ6 )+*�.43]OrB�8i*�.i?RBU1=•¡*�.¬6�BU.<.<-'P2?R3

\

,<)=3A.<-R,<;2*&,<-RBU1w-\.

-'?'?';+.<,48[*&,43�@A-'1T«v-R•=%+`}]:%0b�1Y,<)=3FB�,<)+398N)+*�1+@�¨+-\1Y,<)=3F?RB�•ˆ,43�5Z6�398[*&,<;=8[3>62)+*�.43F,<)+3

-'1+)=BU5ZB�•�3�1+3�-R,<-R3�.0*&8<3F.<57ByB�,<)=3�@TPyC]@+-¹µ�;+.<-RBU1�¨"P2;=,X,<)+-\.0-'.0*iO�*�-'8[?RC‰.[?RB�• 6+8[B"Sd3�.<.�¨

-RO	,<)=3Z, Cy6 -'S9*�?ª@+-'.4,<*�12Sd37.<S9*�?R3ZB�OX-'1+)=BU5ZB�•�3�1+3�-R,<-R3�.�-'.>?'*&8<•�3Z3�1+BU;=•U)�%i£“)+-'.�?R3�*�@+.

,4B^,<)=376�BU.<.[-RP2-'?'-', CYB�O0.<-R•U1+-'/2S9*�1|,F-\1+)=BU5ZB�•�3�1=3�-',<-R3�.�6+8<3�.43�1y,G.4,<-\?'?ª*&,F,<)=37,<-\5Z37B�O

?'-R•U)y,03�?R3�5Z3�1y,“1y;+S9?'39BU.4C"1y,<)=3�.<-\.9¨=•N)+-'S:)YSdBU;+?'@T?'3�*�@A,4BœB�P2.4398[Q�*&P2?'3
3dµ�3�Sd,<. �aK�V �—%

³�1+B�,<)=398�-\.<.<;=3xBU1+3‚SdBU;+?'@c.46�3�S9;+?'*&,43‚BU1c-'.k,<)=3	•�3�1+398[*&,<-RBU1cB�O=6+8[-'5ZB�8:@+-'*�?�.4393�@+.

OrB�8X-'1y,4398<•U*�?'*�Sd,<-'S
57*&•U1=39,<-'S
/+3�?\@+.9%�­®1+@+393�@�¨|•N)2-'?R3N*cOr39•�B�,<)=3980*�?R,4398[12*&,<-RQ�3�.‘3d¸J-'.<,

OrB�8‚,<)=3“•�3�1=398[*&,<-'BU1‰*�.	•‚3�?'?—¨y1=BU1=3�-'.xSdBU5Z6�3�?'?'-\1=•=%k­ 1Z•�3�1=398[*�? ,<)=3“628<B�P2?R3�5˜-\.x)=B�•

,4BT•�3�1=398[*&,43]?'*&8<•�3Z3�1=BU;=•U)p?R3�1=•�,<)¶.<S9*�?R3�.

\ &

�

$9•

c

?RC ]�O�8<BU5 S9*�;+.[*�?x5Z3�S[)2*�1+-'.<57.�%

b�1=3
6�BU.[.<-RP2-'?\-R, Ci-'.‘6+8<B�Q"-'@+3�@‰P"Cœ1=BU1=– ?'-'1=3�*&8X57*&•U1=39,4BU)yC"@+8<B"@+C"1+*�5œ-'S9.‘•N)+-'S:)]S9*�1

,48[*�1+.4O�398i3�1=398<•�Cp,4B ?'B�•’•‘*�Q�3�1y;25GP�398[.iOƒ*�.4,43987,<)+*�1 SdBU5ZB�Q"-\1=•¶3d¸"6 *�1+.<-RBU1�¨ª*�1+@

-R,>57*�C¼P�3¬*&8<•U;+3�@H,<)+*&,>,<)+-'.�SdBU;+?'@HP�3¬3dµ�3�Sd,<-'Q�373�1=BU;=•U)H,4BY8<3�*�S:) -'1y,4398<•U*�?'*�Sd,<-'S

@+-'.4,<*�1+Sd3�.
O�8<BU5 •N-R,<)+-\1Y,<)=3œ¤FWX¥ )=B�8[- �9BU1 �aK�`(�—%�­ 1+-R,<-'*�?�.4393�@+.>*&8<3i)=B�•‘39Q�398G.4,<-\?'?

1=393�@=3�@�¨v*�1+@p-',G-'.F1=B�,¬S9?R3�*&8G•�)=39,<)=398G,<)+39C¼•‘BU;+?'@w1+*&,<;=8[*�?\?RC^3�5Z398[•�3‰O�8<BU5E,<)+3

@=C"12*�57-'S9.X8<3�?'*&,43�@T,4B7,<)=3¬¤FW0¥ž,48:*�1+.<-R,<-RBU1#%

b
,<)=398>8<3�?\-'S9.�5œ-R•U)|,>*�?'.<B]3�57398<•�3�%¬«+B�8F-'1+.4,<*�1+Sd3�¨#SdBU?\@¶@+*&8<M^57*&,4,4398c.<;+S[)¶*�.

*�¸J-RBU12.	57*�CiS9?\;+5Z6œ@+;+8[-'1=•�,<)=3
¤GWX¥ ,48[*�1+.<-',<-RBU1 �aK�€ �—¨J*�1+@Z,<)=3
S[)+*&8:*�Sd,4398[-'.4,<-'S9.‚B�O

,<)=3i¤FW0¥_3�„y;2*&,<-RBU1^B�Ox.<,<*&,43¬*�?'.<B‰?R3�*�Q�3i*œ,48[*�Sd3i-'1T,<)=3¬.46�3�Sd,48[;+5”B�Oª6+8[-'5ZB�8:@+-'*�?

•�8[*�QJ-R,<*&,<-RBU1+*�?k•‘*�Q�3�. �aK�†F�—¨ *�.N•‚3�?\?#-'1Y,<)=3¬1y;25GP�398N@=3�12.<-R, C]B�Ox@=3�SdBU;=6 ?R3�@T1=3�;=,48:-¹–

1=BU. �aKU‹ �—%N­ 1T•�3�1=398[*�?—¨�¤FW0¥˜@=39•�8<393�.
B�OªO�8<393�@=BU5 *&8<3c,<)+3c@=BU57-\1+*�1|,
SdBU5Z6�BU1=3�1y,

-'1^,<)+3c3�„";+*&,<-RBU1HB�O	.<,<*&,437*�1+@¼,<)y;+.
@=39,4398[5œ-'1=3¬,<)=3c3d¸J62*�1+.[-RBU1¼8[*&,43iB�Ox,<)=3Z~�12-¹–

Q�398[.43‰*�S9SdB�8:@+-'1=•¡,4B �‚„2%

\

$�$^]:¨ªOr8<BU5 ,<)=3œ3�?'3�Sd,48<B�•‘3�*&Mw.<S9*�?'3‰@=B�•N1p,4B¡,<)=3A¤GWX¥

.<S9*�?R3�%½«=B�8]* .<)=B�8[,Z8<39Q"-'39•ŠBU1…,<)=3TQ&*&8[-RBU;+.ZSdBU.[5ZBU?RB�•U-'S9*�?�-'5Z62?'-\S9*&,<-RBU1+.cB�O
,<)+3

¤FWX¥±396�B"S:)�¨+.4393 �aK�• �—%

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

�TB�,<-RQ&*&,43�@¡PyC],<)=3F6�BU.<.<-'P2-'?'-R, C7,<)+*&,“,<)+3F3�„y;2*&,<-RBU1TB�Ov.4,<*&,43¬B�Oª¤FW0¥_57-R•U)y,N?R3�*�Q�3

-'5Z6+8[-\1|,<.�BU1 SdBU.<5ZBU?RB�•�C

\

Œ"3�S&%�V"%a`}]:¨x*�.c•‚3�?\?	*�.cBU1p)=3�*�QyCp-'BU1pSdBU?'?'-\.<-RBU1H3d¸J6�398:-¹–

5Z3�1|,<.

\

Œ"3�S&%�$&%LV.]:¨J?'39,	;+.	.<,<*&8<,	P"CZSdBU1+.<-'@=398:-'1=•>)=B�•�,<)=3“628<3�@+-'Sd,<-RBU12.ªB�OkŒ"3�S&%"V"%LK"%LK

•�39,75ZB"@2-R/+3�@ -RO“,<)=3A3dµ�3�Sd,<.ZB�O�-'1y,4398[*�Sd,<-RBU12.Z*&8<3Y-'1+S9?';+@+3�@p-'1 ,<)=3A6�398<,<;=8<P *&,<-RQ�3

6+8<3�@+-'Sd,<-'BU1+.9%

Ÿ��\}�� 
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¦#39,N;+.0@+3�1=B�,43F,<)=3FO�8<393cŒ",439Oƒ*�1J– •‘BU?R,	��57*�121T8<3�.<;2?R,XB�OxŒJ3�S&% V"%LK"%LKZP"C
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^Qe�^rq‹V TzVu€m…�VFY�w.qr}@Y�V

�

^°VFvxy�T�U@V�W.YcZ KJ$�$

•N)=398<3 � �

R

Vp-\.œ,<)=3H1";+5GP�398‰B�OGSdBU?RBU;=8[.]-'1e,<)=3H1=BU1J– ³�P�3�?\-'*�1…•U*�;=•�3H•�8<BU;=6

ŒJ~

\

� � ]:%v­ ,x-\.ª6�BU.<.<-RP2?'3	,4BGSdBU5Z6 ;=,43NSdB�8<8<3�Sd,<-'BU1+.ª,4B �‚„2%

\

`U•+]ªPyCi*�.<.<;257-'1=•�� � $

*�1+@T;+.<-\1=•i6�398[,<;=8<P2*&,<-RBU1],<)=39B�8[CA-\1 �2%	£“)=3>8[3�.<;+?R,0-'.XB�Ov,<)=3FO�B�8[5
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c

?'1

$
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c

�

[„[„[*[r\

`+$^]

£“)=3FSdB"39›œS9-R3�1y,<.NSdBU1y,<*�-'1^?RB�•U*&8:-R,<)+57.XB�Ov,<)=3F,43�576�398:*&,<;=8<3 �G%	£N)=3>/+8[.4,0BU1+3�¨

�

9

¨

•‘*�.]SdBU5Z62;=,43�@e-'1 �aK�I �—¨

�

:

-'1 �aV&•F�—¨

�

_

-'1 �aVJ$;�—¨

�

`

-'1 �aV�KF�—¨

�

b

-'1 �aV�V �—¨“*�12@

�

c

-'1 �aV�` �—%T£“)+3œ?'*�.4,FBU1+3‰@+-'.<62?'*�C�3�@#¨

� �

¨v-\.F1=B�,c*�12*�?RCy,<-\S9*�?'?RCHSdBU5Z62;=,<*&P2?'3739Q�3�1w-\1

6+8[-'1+S9-'62?R3 �¹$9•+¨�‹ �—%

£“)=3iOƒ*�Sd,F,<)+*&,>BJ@+@¼6�B�•‚398:.>B�O��H*&6+6�3�*&8F-'1 �	„ %

\

`+$^]:¨v-'.�@+;=3i,4BT,<)+3i57B"@=3�.

8

� � �G¨“*�.‰@2-'.<S9;+.<.<3�@…-'1�Œ"3�S&%XK"%š‹y% £“)=3TOƒ*�Sd,],<)+*&,œ,<)=3¡SdBy39›œS9-'3�1|,

� �

-'.œ1+B�,

SdBU5Z62;=,<*&P2?'3�*&,�*�?'? ¨JBU1Y,<)=3>B�,<)=398
)+*�1+@�¨=-'.X8[3�?'*&,43�@Y,4B7,<)=3F57B"@=3�.

8

� �

:

�r7x-R,“-\.

*&,“,<)+-'.XB�8[@+398“,<)+*&,“,<)=39CY57*&M�3G,<)=3�-R8“3�1y,48[*�1+Sd3�%

£“)=3�.43�62*&8:*�5Z39,48[-'S�-'1=O�8[*&8<3�@]6+8[B�P2?R3�57.‘57*�1+-RO�3�.4,X,<)=3�57.<3�?RQ�3�.“1";+5Z398[-'S9*�?\?RC�¨"*�.

•‚3�?'?—%G£“)+-'.
-'.�-'?'?\;+.4,48[*&,43�@¼-'1H«v-R•=%#€"¨#•N)+-'S:)H.<)=B�•�.�,<)=3iM"1=B�•N1¶SdBU1y,48[-RP2;=,<-'BU1+.N,4B

,<)=3i6+8<3�.<.<;+8<3GB�O0¤FWX¥¬%�‡N398<3��

���

-'.
,<)=3Z.<S9*�?'3¬6 *&8[*�5Z39,4398>B�O	,<)+3i.<B&– S9*�?'?R3�@ �¼Œ

8<39•U;+?'*&8[-\.<*&,<-RBU1p.[S[)=3�5Z3�¨x1";+5Z398:-'S9*�?'?RCHS9?RBU.43],4B¡,<)+3]Sd8[-',<-'S9*�?x,43�5Z6�398[*&,<;+8<3œB�O“,<)+3

¤FWX¥§62)+*�.<3F,48[*�1+.<-',<-RBU1�¨ �

��� �

�

%X(¶3cB�P .4398<Q�3G,<)2*&,N39Q�3�1¼*&,�,43�5Z6�398[*&,<;+8<3�.N5¬;+S[)

*&P�B�Q�3��

���

¨=B�84�

���	�

�

¨+6�398<,<;=8<P2*&,<-'BU1‰,<)+39B�8<CY@=By3�.N1=B�,0P�3�)+*�Q�3F,4B"B7•‘3�?'? %

(¶3G57*�C‰,<)";+.0.<;+5œ57*&8[-'.43
,<)=3F5Z3�.[.<*&•�3FB�Ok,<)2-'.NŒ"3�Sd,<-RBU1Y*�.0O�BU?'?RB�•N.9%x³X,0,43�5i–

6�398:*&,<;=8<3�.v*&P�B�Q�3“*
Or39•…)";+1+@=8[3�@ �^39©c¨�•�)+-'S[)¬*&8<30Sd398<,<*�-'12?RCF8<3�?R39Q&*�1y,�O�B�8ªSdBU.<5ZBU?¹–

B�•�C‰*�1+@]6+8<B�P *&P2?RCZ*�?'.4B¬OrB�80‡�3�*�Q"C‰­®BU1TW‘BU?'?'-\.<-RBU1Z3d¸J6�398[-'5Z3�1y,<.9¨y-',‘-'.‘-'1‰6+8[-'12S9-R62?R3

6�BU.[.<-RP2?R3c,4BTS9*&8<8<C¡BU;=,�6�398[,<;=8<P2*&,<-RQ�3iSdBU5Z62;+,<*&,<-RBU1+.>-'1 ¤FWX¥¬%�£“)=3iSdBU1yQ�398<•�3�1+Sd3

B�Ov.[;+S[)TSdBU5762;=,<*&,<-RBU1+.N-'.9¨+)=B�•‚39Q�398�¨�„y;+3�.4,<-RBU1+*&P2?'3�¨=P�B�,<)T62*&8[*�5Z39,48[-\S9*�?'?RC‰*�.N•‚3�?\?

*�.‚1";+5Z398[-\S9*�?'?RC�%v£“)+-'.x-\.ª6+8<3�S9-'.<3�?RCi,<)=3�SdBU1y,43�1|,‘B�O�,<)=3
-'1=O�8[*&8<3�@Z6+8[B�P2?R3�5_B�O�/212-R,43

,43�5Z6�398[*&,<;=8<3>/+3�?\@A,<)=39B�8<CY5Z3�1y,<-RBU1=3�@T-'1^ŒJ3�S&% K"%š‹y%

Ÿ��\}��\f �T�ƒowl"��j���� ��h2q‘��ly�v�k�U����� ��h2���½l	�	ly�U����+ l¡u�lJq��½��z�l"�2�&�rl"j

³�.F@2-'.<S9;+.<.<3�@¶-'1pŒ"3�S&%�K"%L•"¨�,<)=37•X*�CH,4B^)+*�12@+?R3i,<)=3œ-'1+Or8[*&8[3�@H6+8<B�P2?R3�5œ.�B�OX/212-R,43

,43�5Z6�398[*&,<;=8<3¡/+3�?'@•,<)+39B�8<C½-'.‰Q"-\* ,<)=3¼SdBU1+.4,48[;+Sd,<-'BU1½B�OF3dµ�3�Sd,<-RQ�3H/+3�?'@½,<)=39B�8[-R3�.

OrB�8T,<)+3 -'1=O�8[*&8<3�@�5ZB"@+3�.9%’­®1 ,<)=3 SdBU1y,43d¸J,^B�O¬3�„y;+-\?'-RP+8[-\;+5™B�P2.4398[Q�*&P2?'3�.

\

�

R

•+]:¨“,<)=3T8<3�?'39Q�*�1y,œ3dµ�3�Sd,<-RQ�3¶@=3�.<Sd8[-'6+,<-RBU1…•�B"3�.‰;21+@=3987,<)=3¼1+*�5Z3¡B�OF@+-'5Z3�1+.[-RBU1+*�?

8<3�@+;+Sd,<-RBU1 �¹$�€ �—%�(¶3‘8[3�S9*�?'?|-'1G,<)+-'.vŒ"3�Sd,<-RBU1c,<)=3‚57*�-\1G-'@=3�*�.�P�3�)+-'1+@�,<)2-'.#6+8[B"Sd3�@+;+8<3

\

OrB�8N57B�8<3F3d¸J,43�1+.<-RQ�3F8[39Q"-R39•�.9¨+.4393 �aV�† �i]:%

£“)=3G.<,<*&8<,<-'1=•76�BU-'1y,N-'.“,<)=3GOƒ;+1+Sd,<-RBU12*�?#-'1y,439•�8[*�?k-'1 �	„ %

\

K�`}]:%N£“)=3GP2*�.<-'S>-'@+3�*

-'.G,4BH6�398<O�B�8[5 *H«=BU;+8[-R398i@=3�SdBU5Z6�BU.<-R,<-RBU1wO�B�8¬,<)+3]@=396�3�1+@+3�1+Sd3œB�O“,<)+3]/23�?'@+.FBU1

,<)=3
SdB"B�8[@+-\1+*&,43

	

%‚Œ=-'1+Sd3N,<)+3

	

– @+-'8<3�Sd,<-RBU1]-'.‚SdBU5762*�Sd,9¨=BU1+?RC7@+-\.<Sd8<39,43
Or8<3�„";=3�1+S9-'3�.

*&6+6�3�*&8�%“£“)=39CY*&8<3iSdBU1|Q�3�1y,<-RBU1+*�?\?RCTS9*�?'?R3�@^,<)=3 �¡*&,<.<;=P2*&8:*7O�8<3�„y;+3�1+S9-R3�.9¨�*�1+@^*&8<3
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5%«‰¦c«yEX@.¬�¯ GJIž¯Jv‰©FG°¢ntF¬z®„¦[«ykYG‹©c«aG G°¬�¯°¡�¢¥«‰®„¨nImMž¬eM
2 X’¯°¦[¡ / A�C)4 5�sF«‰¦X¯°¡#©c¨¥¢nkd¬eM

G°¦�G°±‰¬ «ž¦[«yEt¢¥«aG°¬�¯‹©c®�G°¢ª«yo

?

G°¬ Xx©c«^ER1	¦[¨ GJC„¡#©X«‰« tc©c¨nIž¬

&
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§ZY ±‰¬ CpM<¨ª©FG G°¢¥®„¬ ¯°¬Bk Iž¨ GJkD©�¯°¬+X’¯°¦[¡ / AB.�4†§

@=3�1=B�,43�@HP"C � � %G•‘3�S9*�;+.43ZB�O	6�398[-'B"@+-\SF*�1+@H*�1|,<-R–—6�398:-RB"@2-'SFP�BU;+1+@2*&8<CYSdBU1+@+-R,<-RBU12.

OrB�8“P�BU.4BU12.“*�1+@AO�398[57-RBU1+.�¨=8<3�.46�3�Sd,<-RQ�3�?RC�¨=,<)=3 �¡*&,<.<;=P *&8[*ZO�8<3�„y;+3�1+S9-R3�.“*&8<3
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-'1�� `+$�¨ª`|K �—%•³º6+8<B�Q"-'.[-RBU1+*�?X1y;25Z398[-'S9*�?XBU;=,<SdBU573TOrB�8œ,<)+-'.i6+8<BJSd3�@+;=8[3]-'.Z.[)=B�•N1

-'1A«�-'•=%=†"¨=P ;=,‘57B�8<3>•‚B�8[M‰-'.X.4,<-'?\? 1=393�@+3�@

\

?'-RM�3�,<)=3>-'1+S9?';2.<-RBU17B�O�*�?'?�,<)=3>8<3�?R39Q&*�1y,

SdBU1+@=3�1+.<*&,43�.p]‘P�39OrB�8<3>,<)+3F6+8<3�@+-\Sd,<-RBU1A-'.“SdBU5Z62?'39,43�%

£“)=3^@2*&,<* .<)=B�•N1½.4BpO�*&87•‘398<3¡OrB�8‰,<)=3T62;=8[3��	*�1=•&– �^-\?'?'.Z,<)=39B�8[C�¨ � +

R

•J%

³�@+@2-'1=•NO�398[57-'BU1+.�-\.�1+B�,�3d¸J6�3�Sd,43�@Z,4B>S[)+*�1+•�3“5c;+S:)�¨|.<-\1+Sd3‚,<)+39Cc*&8<3X6�398<,<;=8<P *&,<-RQ�3

*&,�)+-R•U)^,43�5Z6�398[*&,<;=8<3�.�¨ *�.
@+-'.<S9;+.[.43�@Y-'1¼ŒJ3�S&%�K"%š‹y¨�*�1+@TBU1+?'CA57B"@+-'OrC],<)=3G3d¸J6+8<3�.4–

.<-RBU1+.
B�O	,<)+3¬3dµ�3�Sd,<-RQ�376 *&8[*�5Z39,4398[.>-'1¼,<)=3Z,<)+39B�8<C^B�O �	„ %

\

`|€.]:¨�8[*&,<)=398>,<)+*�1H,<)+3

OrB�8[5•B�O�,<)=3>*�Sd,<-RBU1�%	«=B�8�SdBU5Z62?R39,43�1=3�.[.9¨=.4BU5Z3�3d¸J*�5762?R3�.XO�8<BU5•OrBU;=8<– @+-'5Z3�1+.[-RBU1+*�?

?'*&,4,<-'Sd3G.<-\5c;+?\*&,<-RBU1+.X*&,N-'1y,4398[5Z3�@+-\*&,43>,43�5Z6�398[*&,<;=8<3�.“*&8[3G.<)=B�•N1T-'1Y«v-R•=% ‹y%

£“)=398<3Z-'.�1=B�•˜BU1=3i62)yC".[-'S9.�SdBU1+S9?';+.<-'BU1¡,<)2*&,FS9*�1¶P�3c8<3�*�S:)=3�@¶P"C¡SdBU5cP2-'1+-\1=•

,<)=3	62*&,4,4398:1c-'1c«v-R•U.9%�†"¨|‹0•N-R,<) �‚„2%

\

$�$^]:%ª­®12@=393�@�¨�-',�-'.kB�P2.4398<Q�3�@¬-'1G«v-R•U.�%�†"¨|‹X,<)+*&,

,<)=37*�Sd,<;+*�?v6+8<3�.[.<;=8<3Z-'.�.<57*�?\?R398�,<)+*�1H,<)=37-'@=3�*�?�•U*�.>Q&*�?';=3�¨#*�12@H8<3�*�S[)=3�.c-R,�BU1+?RC

Q�398<C‰.<?'B�•N?RC�%ª­ 1+.4398[,<-'1=•i-'1|,4B �‚„2%

\

$�$^]:¨2@ �

�

@ �

(

� -'@=3�*�?�•U*�.0Q&*�?';=3;�—%x£“)+3
~
1+-RQ�398[.<3

,<)=398<39O�B�8<3>SdByBU?'.0.<BU5Z39•N)+*&,0.<?RB�•‚398“*&,X,43�5Z6�398[*&,<;+8<3�.0*&P�B�Q�3F*¬Or39• )";+1+@=8[3�@ �^39©



KJ$�† ���

{

w,^Qe	V

,<)+*�1Y1+*�-RQ�3�?RCœ3d¸"6�3�Sd,43�@�%x£“)2-'.X.<)=BU;+?'@]?R3�*�Q�3F*c,48:*�Sd3F*&,“?R3�*�.4,0-'1],<)=3>.46�3�Sd,48[;+5•B�O

6+8[-'5ZB�8:@+-'*�? •�8[*�QJ-R,<*&,<-RBU1+*�?k•‘*�Q�3�. �aK�†F�—%

� 
�� � -�$ !%)+� ( ��0q$'! �.�/3 1�� ��� ���h�"!*)}$ !,1/�J���"! �"!%$'&(!*).���.-�)+!%�

£“)=3 .<-R,<;+*&,<-RBU1§5Z3�1y,<-RBU1=3�@_*&,H,<)=3 3�1+@§B�O‰,<)=3 6+8<39QJ-RBU;+.¶Œ"3�Sd,<-RBU1�¨ _ž^xs � ,<)+*&,

Or398[5œ-RBU1+.•)+*�Q�3±?\-R,4,<?R3ˆ„";+*�?'-R,<*&,<-'Q�3ž.<-R•U12-R/2S9*�1+Sd3ˆ*&,eQ�398<C )+-R•U)”,43�5Z6�398[*&,<;=8<3�.�¨

S[)+*�1=•�3�.œ@=8[*�57*&,<-'S9*�?\?RCp*�.Z•‘3Y*&6+6+8<BU*�S:) ���d% £“)=3A8<3�*�.4BU1½-'.¬,<)+*&,Z,<)=3Y5Z3�.4BU1+-\S

.4,<*&,43�.
8<3�?'*&,43�@¡,4B‰S[)2-R8[*�?k.<C"575739,48<CAP+8<3�*&MJ-'1=•7P�3�SdBU5Z3c,<)=3c?'-'•U)|,43�.4,
-'1=O�8[*&8<3�@T@+3d–

•�8<393�.XB�OkO�8<393�@=BU5Y¨J•N)2-'?R3N,<)+3
6 *&,4,4398[1AB�OkS[)2-R8[*�?�.4CJ575Z39,48<C7P28<3�*&M"-\1=•¬@+396�3�12@+.	BU1

„y;+*&8[M 57*�.[.43�.9%�b�1 ,<)+3TB�,<)=398‰)2*�1+@�¨‚S:)+-R8[*�?X6�398<,<;+8<P2*&,<-RBU1 ,<)=39B�8[C�¨‚•N)2-'S[)•S9*�1

*�S9SdBU;+1|,‚OrB�8	,<)+-'.x@=CJ1+*�57-\S9.9¨�•‚B�8[M".	•‚3�?'?JBU12?RC¬*&,	Q�398<CZ?RB�••,43�576�398:*&,<;=8<3�.9%ª£“)=398[3d–

OrB�8<3^,<)=398<3T-'.7?\-R,4,<?R3A3�?'.43YBU1=3¡S9*�1½@=B *&8<BU;21+@ � � ���i,<)+*�1•,4Bp.<,<;+@=C ,<)=3YO�;2?'?

,<)=39B�8<C7-'1 �‚„2%

\

V&•+]‚1y;+57398[-'S9*�?'?RC�%�•‘39OrB�8<3
•�BU-'1=•¬-'1y,4BG,<)=3
@=39,<*�-'?'.x?'39,‚;+.9¨")=B�•‘39Q�398�¨

8<3�S9*�?'?#.4BU573>3�?R3�5Z3�1y,<*&8<CY-'.<.<;=3�.0*&P�BU;=,06 )+*�.43>,48[*�1+.[-R,<-RBU1+.9%

Ÿ�� ��� 


�

zkh+j�l¡����h2��j��r����� ��j7h2����j9tkowowly������l"j

•‚C7@+39/21+-R,<-RBU1#¨|*F62)2*�.43“,48[*�1+.[-R,<-RBU1œ-\.	*G1+BU1J– *�1+*�?RC",<-'S9-R, Ci-\17,<)=3�3�„y;+*&,<-'BU1œB�O#.4,<*&,43

B�8�¨#5ZB�8<3ZSdBU1+Sd8<39,43�?'C�¨�-'1

8‰\

� ]:%¬£“)=3¬62)+*�.43i,48[*�1+.[-R,<-RBU1¼6�BU-'1|,�-'.�@=3�1=B�,43�@HP"C^,<)+3

Sd8[-R,<-'S9*�?|,43�5Z6�398[*&,<;=8<3 ���d%�( )+-'?R3

8 \

� ]#-\.#P"CGSdBU1+.4,48[;2Sd,<-RBU1c*
SdBU1y,<-'1y;+BU;+.kOƒ;+1+Sd,<-'BU1�¨

1=BU1J– *�1+*�?RC",<-'S9-R,<-'3�.�S9*�1Z*&6+6�3�*&8ª-'1c,<)=30@=398[-RQ&*&,<-RQ�3�.�B�O

8 \

� ]:%ª£“)=3‘,48[*�1+.<-R,<-'BU1c-'.v.<*�-\@

,4BGP�30B�O�,<)=3 
�Yca[qpW,Y�y6VuY	-RO�,<)=398<3N-'.	*G@+-'.[SdBU1|,<-'1";+-R, Cc-'1œ@

8��

@ �

\

*�12@œSdBU1+.43�„";=3�1y,<?RC

*�?'.4BH-'1p,<)+3]3�1+398<•�Cp@=3�1+.[-R, C ƒ

\

� ]e]:¨xB�,<)=398[•N-'.43A-R,i-'.GB�O
*¡)2-R•U)=398¬B�8[@=398�%H­®,iS9*�1

*�?'.4BA)+*&6+6�3�1T,<)+*&,
,<)=3¬3�„y;2*&,<-RBU1¼B�O	.4,<*&,43Z-'.
*�1¡*�1+*�?'Cy,<-'ScOƒ;+1+Sd,<-RBU1^B�O �_P2;=,N,<)+3

6+8<B�6�398<,<-R3�.œB�OF,<)=3H.4C".<,43�5 1+39Q�398<,<)=3�?R3�.<.AS:)+*�1=•�3¶„y;2*�?'-R,<*&,<-RQ�3�?RC…•�-R,<)+-'1•* .<57*�?\?

,43�5Z6�398[*&,<;=8<3G-\1|,4398<Q&*�? ¨+*�.�)+*&6+6�3�1+.XO�B�8�-'1+.<,<*�1+Sd3>P�39, •‘393�1^•X*&,4398�*�1+@TQ�*&6�BU;=8N*&,

)+-R•U)A6+8<3�.[.<;=8<3�%ª£“)=3�1T,<)=3)
 ,48[*�1+.<-',<-RBU1 �Z-'.“.[*�-'@A,4B7P�3F*�|uY�W‰acaFW,_.VFY %

�N*&,<)=398Z,<)2*�1 @2-R8<3�Sd,<?RC P"C ,<)=3Y*�1+*�?'Cy,<-'S].4,48[;2Sd,<;=8<3]B�O

8‰\

� ]:¨‚57*�1|C S9?'*�.<.<-\S9*�?

SdBU1+@=3�1+.43�@¡57*&,4,4398>.4CJ.4,43�57.N*&8[3c5ZB�8<3¬SdBU1|Q�3�12-R3�1|,<?'CT@=3�.<Sd8[-RP�3�@YP"CY*�1 W.Y„y6VuY#…gw,•

Y„w,€•V‚q‹VFY ¨ �#¨&*�1+@c*08<3�?'*&,43�@��FY�V�w��‰^be•~�W��•wm~.vxW���w,v•acZ,€!€•VuqrY[Z&%v£N)=3xB�8[@=398k62*&8[*�5Z39,4398

SdBU;+?'@YP�3�¨+3�%a•=%R¨�57*&•U1=39,<- ��*&,<-RBU1�¨ *�12@T,<)=3G.<C"575739,48<CY-'.0,<)=3�1^,<)=3G8<B�,<*&,<-'BU1T•�8<BU;=6

8<3�?'*&,43�@‰,4Bc,<)=3
@+-R8<3�Sd,<-'BU17B�O#57*&•U1=39,<- ��*&,<-RBU1�%x£‚Cy62-\S9*�?2.4CJ575Z39,48<CZ•�8[BU;=62.	*&626�3�*&8<–

-'1=•œ*&8<3	�

\

� ]0*�1+@Hb

\

� ]:¨���
 K"%“£“)=3c,48[*�1+.<-R,<-'BU1T-'.“,<)+3�1TP�39, •‘393�1 acZ,€!€ŠV‚qrYc^d|

\

T

�

Z

R

•+]c*�1+@��uY„W
�.VFe

\

T

�

Z

�

R

•+]G62)2*�.43�.9%¡³
1 -'5Z6�B�8<,<*�1y,cSdBU1+Sd3962,c8<3�?\*&,43�@w,4B

,<)=3AB�8[@=398i62*&8[*�5Z39,4398‰-'.>}%e—^b_.VFYcaFw,v’^QqrZ<7],<)=3A6+8<B�6�398<,<-R3�.cB�ON,<)+3],48:*�1+.<-R,<-RBU1#¨x.<;+S[)

*�.�-R,<.NB�8[@=398
*�1+@�¨2-'1T,<)=3cS9*�.43cB�Ox.43�SdBU1+@^B�8[@=398N,48:*�1+.<-R,<-RBU12.9¨+,<)=3cQ�*&8[-'BU;+.“Sd8[-R,<-\S9*�?

3d¸"6�BU1=3�1y,<.x*&6+6�3�*&8[-'1+•=¨&*&8[3“@=39,4398[57-'1+3�@¬*�?\5ZBU.4,x.4BU?R3�?'CGP"Cc,<)=30.4CJ575Z39,48[C¬*�1+@i,<)+3

@+-'5Z3�1+.[-RBU1+*�?'-R, C7B�O�,<)=3G.462*�Sd39,<-\5Z3�%

£“)+-'.‚•�3�1=398[*�?�6 *&,4,4398[1AOrB�8X,<)=3�P+8[3�*&M"-'1+•cB�O�•U?RB�P2*�?�.4CJ575Z39,48[-R3�.‘•�B"3�.0,<)=8<BU;+•U)



�

^Qe�^rq‹V TzVu€m…�VFY�w.qr}@Y�V

�

^°VFvxy�T�U@V�W.YcZ KJ$�‹

3�.<.43�1y,<-'*�?'?RCœ*�.N.<;+S[)Y*�?\.4BiOrB�80,<)=3>S9*�.43GB�OkP+8<3�*&MJ-'1=•iB�O�*�1�ƒ �XVuv ^dw,eZ•U*�;=•�3G.<C"57573d–

,48<C�¨�~

\

$^]:%�³_62)yC".[-'S9*�?'?RC]8<3�?R39Q&*�1|,
3d¸=*�5Z62?R3¬-'.N,<)+3 
�-'1 �9P2;=8<•&– ¦�*�1+@+*�;T,<)+39B�8<CTB�O

.<;=6�398[SdBU1+@+;2Sd,<-RQ"-', C�%

­®1 6 *&8<,<-'S9?R3¼62)yC".<-\S9.‰,<)+3 .<-R,<;+*&,<-RBU1 -'.�¨�)=B�•‚39Q�398�¨�B�O�,43�1 @+-¹µ�398<3�1y,AOr8<BU5 ,<)+3

*&P�B�Q�3�%]£N)=37•U?RB�P2*�?	.4C"5œ5Z39,48[-R3�.>•�)+-'S[)p57-R•U)y,F-'1¶6+8[-\1+S9-R62?R3c3d¸J-\.4,G*&8<37, Cy6 -'S9*�?'?RC

V

�

…	v ^d|u^rqrv Z�P+8<B�M�3�1�% �^B�8<39B�Q�398�¨+,<)=3�.<C"575739,48[-R3�.‚•N)+-'S:)7*&8<3�1=B�,‚P28<B�M�3�1œ3d¸J62?'-\S9-R,<?RC�¨

*&8<3F1=BU1J– ³�P�3�?'-'*�1�v W‚|cw,vJ•U*�;=•�3F.4CJ575Z39,48[-'3�.9%ª•‚B�,<)TB�O�,<)=3�.<3�S9-'8[S9;+57.4,<*�12Sd3�.0-'5Z62?RC

,<)+*&,G,<)=398[3œ-'.F.4,48:-'Sd,<?RCH.46�3�*&M"-'1+•T1=BTB�8[@=398c62*&8[*�5Z39,4398c•N)+-'S:)¶•‘BU;+?'@¶P�3Z3d¸=*�Sd,<?RC

�9398<B‰-'1^BU1=3GB�Oª,<)+3F62)+*�.43�.�%0­ ,“,<;+8[1+.“BU;+,N,<)+*&,�•N)+-'?R3>,<)2-'.“@=B"3�.�1+B�,N3d¸=S9?';+@=3F,<)+3

6�BU.[.<-RP2-'?\-R, C>B�O�*F6 )+*�.430,48[*�1+.[-R,<-RBU1�¨|-',xSd398<,<*�-'1+?RCi@=B"3�.	1=B�,me	V�|[V[aXa[^Qq°w9q‹V	*F,48[*�1+.<-R,<-'BU1

3�-R,<)=398�¨�*�1+@¡8[*&,<)=398�•�3�1=398[-'S9*�?\?RCT?R3�*�@+.�,4BA,<)=3c6�BU.<.[-RP2-'?'-', CœB�O‚*].[5ZByB�,<)¼Sd8<BU.<.<B�Q�398

-'1+.4,43�*�@YB�Ov*Z,48[*�12.<-R,<-RBU1�%

Ÿ�� ���\f ��owmvq����Uh+����� ��j7�2nN��zkl �#�kh2��¿•owh+j�jœowh=���&�

�

­®1 ¤FWX¥¬¨�,<)+3œ•U?RB�P2*�?

\

S[)2-R8[*�? ]�.<C"575739,48[-R3�.cB�O0,<)=3]¦�*&•�8[*�1=•U-'*�1 *&8<3]@=39,4398[57-'1+3�@

PyCw,<)=3T„y;2*&8<Mw57*�.[.Z57*&,48[-¹¸�%w£“)+398<39OrB�8[3�¨	,<)=3Y„";+*&8<Mw5œ*�.<.Z57*&,48[-¹¸ *�?'.4B¶@=39,43984–

57-'1=3�.X,<)=3>628<B�6�398<,<-R3�.‘B�O�,<)+3>62)+*�.43>,48[*�12.<-R,<-RBU1�¨JQJ-'*¬,<)=3F;+1+-'Q�398[.<*�?'-R, C‰*&8<•U;25Z3�1|,<.

5Z3�1|,<-'BU1=3�@T*&P�B�Q�3�%

­®1¡*7O�39•ž.46�3�S9-'*�?k?'-'57-R,<.�¨+.4BU5Z3G„";+*�?'-R,<*&,<-'Q�3F6+8<B�6�398<,<-R3�.“B�Oª,<)=3G,48[*�12.<-R,<-RBU1TS9*�1

,<)=398<39O�B�8<3FP�3F@=3�@+;+Sd3�@Y*�12*�?RCy,<-\S9*�?'?RC�%x£“)=3>P�3�.4, –—MJ1=B�•N1A3d¸J*�5762?R3�.“*&8<3"7

2

£“)=37?\-'57-R,��	� . ��
 . �

+

)

0

¨kB�8 � +

R

•J¨�SdB�8<8<3�.46�BU1+@2.�,4BT62;=8<3œŒJ~

\

� �F]

�	*�1=•&– �¡-'?'?'.F,<)=39B�8<C�¨�•N-R,<) � �

R

V"%œ£N)+-'.�,<)=39B�8<CH-'.>MJ1=B�•N1¶,4B^)+*�Q�3‰*Y.4B&–

S9*�?'?R3�@pSd3�1|,4398i.4CJ575Z39,48<C�¨�•N-R,<)H,<)=3œ@2-'.<Sd8<39,43Z•�8<BU;+6 �

\

�
�

] � ‹y¨#`|V �—¨�•N)+-'S:)

•�39,<.XP+8<B�M�3�1A-'1‰,<)=3
,48[*�1+.<-',<-RBU1�%ª³�S9SdB�8:@+-'1=•¬,4BZ;+1+-RQ�398[.[*�?'-R, C�¨y,<)=3
,48[*�1+.<-R,<-'BU1

.<)=BU;2?'@T,<)";+.�)+*�Q�3i,<)=3Z.<*�573c•�3�1=398:*�?�S:)+*&8[*�Sd,4398[-\.4,<-'S9.>*�.�*�1|C¡B�,<)=398 �

\

� �F]

.4CJ575Z39,48<C¡P+8<3�*&MJ-'1=•],48[*�1+.<-',<-RBU1�¨�-'1¼,<)=8<393Z.462*&,<-'*�?v@+-\5Z3�1+.<-RBU12.9%Gb�1=3i.<;+S[)

-'.‚,<)=3�.4B&– S9*�?'?R3�@],<)=8<393d– .<,<*&,43F°�B�,4,<.057B"@=3�?—¨|•N)+-\S[)]-'.xMJ1=B�•�1‰,4Bi)+*�Q�3�*¬/+8:.4,

B�8[@=398Y,48:*�1+.<-R,<-RBU1#% £“)=398<39O�B�8<3�¨
•‚3¶3d¸J6�3�Sd,T* /+8[.4,]B�8[@=398Y,48:*�1+.<-R,<-RBU1 *�?'.<B

O�B�8>¤FW0¥˜-'1T,<)2-'.N?'-\57-R, � `�` �—¨�*�1+@¡,<)+-'.“628<3�@+-'Sd,<-RBU1^-'.N-'12@=393�@^SdBU1=/28[5Z3�@TP"C

?'*&,4,<-'Sd3c.<-'5¬;+?'*&,<-RBU1+. � `|€ �—%

2

£“)=3Z?'-\57-R, �
�

R
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•J¨ �

+
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R

•J¨�B�8 � +

R

K"¨#SdB�8<8[3�.46�BU1+@+.
,4BT*AS[)+-R8:*�?

.4CJ575Z39,48<CAP+8[3�*&M"-'1+•762*&,4,4398[1¶ŒJ~

\

K.] � �‚Œ=~

\

K.] 
 )½ŒJ~

\

K.] �

�


	%X£N)=3F•�8<BU;=6

•N)+-\S[)Y•�39,<.NP+8<B�M�3�1^-\.0,<)y;2.�ŒJ~

\

K.]:%‚£“)=3F;21+-RQ�398[.<*�?\-R, C]S9?'*�.<.“8[3�?'*&,43�@Y,4Bœ,<)+3

P+8<3�*&MJ-'1=•YB�O“ŒJ~

\

K.]�-'1H,<)=8[393œ@+-'5Z3�12.<-RBU1+.�-'.�,<)=3‰.<*�5Z37*�.F,<)2*&,F8<3�?'*&,43�@¶,4B

,<)=3‰P+8<3�*&MJ-'1=•TB�O�b

\

`}]:¨v•N)+BU.43œ,48[*�12.<-R,<-RBU1 -\.FMJ1=B�•N1p,4B¡P�37B�O0,<)+3‰.43�SdBU1+@

B�8[@=398�¨+-'5Z62?RCJ-'1=•¬,<)=3F.<*�573FOrB�8�¤FWX¥§-'1A,<)+-'.N?'-'57-R, � `|† �—%

2

£“)=3�?'-'5œ-R, �	�

R

��


R

�

+

R

•J¨JB�8 � +

R

V"¨JSdB�8[8<3�.46�BU1+@+.‚,4Bi,<)=3�P28<3�*&M"-\1=•
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#

d%$

7M¢ G°±�t[©�¯ O`¢ª«yo£¨¥¢Noc±aG �aI,©X¯°¤B¡#©fk kd¬Bk

2 X ¯°¦[¡ / PBP^s:C T�4 5 § "‰¦X¯����������	�
���
��� 2x¢x§ ¬[§ns�¢¥«�G°±‰¬ @yIž¯°¬ �	©c«yofE��<¢¥¨ª¨nk G°±‰¬„¦X¯ O 5�s�G°±‰¬

Gd¯‹©X«mkd¢ G°¢¥¦[«!¢nkp¦UX�G°±‰¬�Kž¯JkYG�¦c¯�M`¬�¯es 7M¢ G°±!©uMž¢nkd®„¦c«=G°¢¥«=I‰¢ G O�¢¥«rG°±‰¬•¬�«‰¬�¯JoFO†M`¬„«mkd¢ G O�¦UX ¦c¯�M`¬�¯��09��

2�0������ PI5 z

"

�

/ C .�4†§ZY ±‰¬�Gd¯‹©X«mkd¢ G°¢¥¦[«#¢nk,G°±=Imk—®„¦[«ykd¢NMž¬�¯‹©Fv‰¨ O>7 ¬„©c¤F¬�¯,G°±,©X«#©c®„®„¦X¯�Mž¢¥«mo G°¦ G°±‰¬4v‰©fop¡£¦=Mž¬�¨

2„kd¬�¬

6

�,§ 2\A��;5 5�sž¬BtF¬�«<¢¥« G°±‰¢nk ®„¦X¯°«‰¬�¯�§

6

¨nkd¬ 7M±‰¬�¯°¬ G°±ž¬ Gd¯‹©c«mkd¢ G°¢¥¦[«uG°¬„«<M^k�G°¦ v.¬37 ¬�©X¤F¬�¯hkYG°¢¥¨¥¨†§

B�OGŒJ~

\

V.]:% £N)=3Y,48[*�1+.<-',<-RBU1•-'.ZMJ1=B�•N1…,4BpP�3YB�O�,<)=3T/28[.4,7B�8[@+398œ-'1…,<)=8[393

@+-'573�1+.<-RBU1+.�%

‡NB�•˜,4B^SdBU1+1+3�Sd,>,4B�•�39,<)=398G,<)=3�.<37?'-'57-R,<.
-'.�BU1=3iB�O‘,<)=37?RBU1=•&– .<,<*�1+@+-'1=•],4B�62-'S9.

OrB�8N1";+5Z398:-'S9*�?�?'*&,4,<-'Sd3 �^BU1|,43¬W0*&8[?RB7.<-'5¬;+?'*&,<-'BU1+.

\

O�B�8“8<39QJ-R39•N.�¨+.4393 �¹$�IJ¨2K�KJ¨=`y‹��i]:%

£“)=3T•�3�1=398:*�?�.<-',<;+*&,<-RBU1½-\.œ-'?'?\;+.4,48[*&,43�@•-\1½«v-R•=%‘•"%ž~�1=O�B�8<,<;+12*&,43�?RC�¨0,<)=3¡S9;+8<8<3�1y,

.4,<*&,<;+.�-'.�,<)+*&,�BU;+8�MJ1=B�•�?R3�@=•�3¬B�Ox,<)=3i-'1+1=398
.4,48[;+Sd,<;=8[3GB�Ox,<)=3¬62)+*�.<3¬@+-\*&•�8[*�5º-\.

1=B�,�@=39Q�3�?'B�6�3�@^3�1=BU;=•U)^C�39,�,4BA*�?'?RB�•ˆ,4B‰@+3�S9-'@=3F•N)+39,<)=398N,<)=3c62)yC".<-\S9*�?�¤FWX¥

\

-\1

B�,<)=398c•‘B�8[@+.�¨ª¤FW0¥’•N-R,<) 6 )|CJ.<-'S9*�?ªQ&*�?';=3�.GB�O0,<)=3‰„";+*&8<M¶57*�.[.43�.f]�P�3�?RBU1+•U.F,4B¡*

8<39•U-RBU1wB�O0/+8[.4,cB�8[@=398¬,48[*�1+.<-R,<-'BU1+.9¨�B�8¬-'.G8[*&,<)=398Z*^Sd8[BU.<.4B�Q�398�%¼·�39Q�398<,<)=3�?R3�.[.9¨ª•‚3

@=B7MJ1=B�• ,<)2*&,N,<)=3F,48:*�1+.<-R,<-RBU1#¨J-'O�,<)=398[3G*&,N*�?'? ¨+-\.0•‚3�*&MTSdBU5762*&8<3�@Y•N-',<)Y,<)=3GS9*�.43

� +

R

•

\

B�8 �	�

R

��


R

�

+

R 0

]:¨�•N)2-'S[) -\1 -R,<.43�?ROX-'.G•‚3�*&M SdBU5Z6 *&8<3�@ •N-',<)

,<)=3�628<3�@+-'Sd,<-RBU1œB�O#,<)=3
P2*&•i5ZB"@+3�? -'1AŒ"3�S&%+V"%LV

\

SdO %J«v-R•=%J•.]:%‚£“)=398<39O�B�8<3�¨J.<*&,<-'.4O�C"-\1=•

,<)=3>1=BU1J–—3�„";+-'?'-RP28[-';+5§SdBU1+@+-',<-RBU1+.‚OrB�8X•�3�1=398[*&,<-\1=•Z.4BU5Z3>SdBU.<5ZBU?RB�•U-\S9*�? 8[3�?'-'S
-'1œ,<)+3

¤FWX¥e,48[*�1+.<-R,<-'BU1¬5œ*�C¬P�3X@+-R›‰S9;+?R,9%�³
.ª?RBU1=•>*�.x*�@=39/ 1+-R,43X1y;+57398[-'S9*�?"8<3�.<;+?',�-'.ª1+B�,

*�Q&*�-'?'*&P2?R3‘•‘3“S9*�1�¨|)=B�•‚39Q�398�¨|8<3�57*�-'1i)=B�6�39Oƒ;+? %k­®,ª.<)=BU;+?\@c*�?'.<B
P�3X1=B�,<-'Sd3�@i,<)+*&,ª,<)+3

•‚3�*&MJ1=3�.<.0*�?RBU1+3�@+By3�.01=B�,01=3�Sd3�.[.<*&8[-'?RC‰1=393�@A,4BZP�3
*¬6+8<B�P ?R3�5Y¨J*�.0,<)=3>-'5Z6�B�8<,<*�1y,

-'.<.<;=3X-'.�8[*&,<)=398x)+B�•…,<)=3XQ&*&8[-RBU;+.v@+-¹µ�398<3�1y,�S:)+*&8[*�Sd,4398[-\.4,<-'S9.ªB�O ,<)=3X,48[*�1+.<-R,<-'BU1�¨�.<;+S[)

*�.	,<)=3
?'*&,43�1y,‘)=3�*&,X*�1+@œ,<)=3�.<;+8<O�*�Sd3�,43�1+.<-RBU1œP�39, •‘393�1‰,<)+3N62)+*�.<3�.9¨y8[3�?'*&,43N,4B¬3�*�S[)

B�,<)=398 � `|• �—%
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@`¯°¦p@.¬�¯ G°¢¥¬Bk„§

?
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� 

	 Q �'S ��� ��� �h� 1/!%�/�<� �.��!%�

³�.�5Z3�1y,<-RBU1=3�@¼-'1¶Œ"3�S&%�K"%L€"¨#-\1^,<)=3iSdBU1y,43d¸",>B�O	SdBU.[5ZBU?RB�•�C^,<)+3cP2*&8[C�BU1¼S:)=3�57-'S9*�?

6�B�,43�1y,<-'*�?xS9*�1p•‚3�?\?ªP�37*&6+6+8<B�¸J-'5œ*&,43�@ *�. �9398<B=¨v*�.FOƒ*&8c*�.G,<)=37,<)=398:5ZB"@+C"1+*�5œ-'S9.

-'.�SdBU1+Sd398[1=3�@�%F£N)=3¬.[-R,<;+*&,<-RBU1H-'.�@+-¹µ�398<3�1y,9¨�)=B�•‘39Q�398�¨k-RO	•‚3ZSdBU1+.<-\@=398�Q�398[C¡@=3�1+.<3

*�.4,48<B�62)yC".[-'S9*�?�B�P 	43�Sd,<.N.<;+S:)Y*�.N1=3�;+,48<BU1Y.4,<*&8[.9¨=B�8N39Q�3�1^‡�3�*�Q"C]­®BU1^W‘BU?'?\-'.<-RBU1‰3d¸y–

6�398:-'5Z3�1y,<.x-'17*c.<;+-R,<*&P2?'3“3�1=398<•�CZ8[*�1+•�3�%�­®,	,<;+8[1+.ªBU;=,‚,<)+*&,‘,<)=3“62)+*�.<3�@+-'*&•�8:*�5˜B�O

¤FWX¥�)+*�.x*>?RB�,ªB�O�.4,48[;+Sd,<;+8<30-'1¬,<)=308<39•U-RBU1ZB�O�*>/21+-',43‚P2*&8[C�BU17S[)=3�5œ-'S9*�?J6�B�,43�1|,<-'*�?

�

�

¨"*�1+@‰@+;=3“,4B¬,<)=3�6�B�,43�1y,<-'*�? *&6+62?'-'S9*&,<-'BU1+.x5Z3�1y,<-RBU1=3�@�¨"*G?RB�,‚B�O�3dµ�B�8[,‚)+*�.‚P�393�1

@=39Q�B�,43�@^,4B‰,<)+-'.0,4B�6 -'SG@+;+8[-'1=•i,<)=3G?\*�.4,“O�39•ˆC�3�*&8[.9%0(¶3c3�1+@TBU;+8�@+-'.[S9;+.<.<-RBU1ASdBU1J–

Sd398[1+-'1=•],<)=3i,<)=398[57B"@=CJ1+*�57-\S9.�B�O‘.4,48<BU1=•Y-'1y,4398[*�Sd,<-RBU12.�P�3ZS9-R,<-\1=•]*]O�39•˜.43�?R3�Sd,43�@

8<3�.<;+?R,<.XO�8<BU5Š,<)+3�.43G.4,<;+@2-R3�.9%

­ ,‘,<;=8[12.xBU;=,‘,<)+*&,X;+1=O�B�8<,<;+1+*&,43�?RCi,<)=3
BU1+?RCZ/28[.4, –—6+8[-\1+S9-R62?R3�.v,4B"BU?�*�Q&*�-'?'*&P2?R3�OrB�8

.4,<;+@=CJ-'1=•i,<)=3¬¤GWX¥±62)+*�.43F,48:*�1+.<-R,<-RBU1#¨J?\*&,4,<-'Sd3 �^BU1|,43ZWX*&8[?RB7.<-\5c;+?\*&,<-RBU1+.9¨=5Z3939,<.

•N-R,<)….4398[-'BU;+.¬6+8<B�P2?R3�5œ.iBU1+Sd3T* S[)+3�57-'S9*�?X6�B�,43�1|,<-\*�?“-'.Z.4•N-',<S[)=3�@ BU1

\

.<393�¨‚3�%a•=%R¨

,<)=3c8[39Q"-R39•�. �¹$�•=¨v$�I=¨�K&•=¨#K�K��i]:%G£N)=398<39O�B�8<3¬57BU.4,�B�O‚•N)+*&,�-'.
M"1+B�•N1¼-'.�S9;=8<8<3�1y,<?RC

P2*�.43�@7BU1‰5ZBJ@=3�?'.9¨|*�12@7)+*�.x,<)+3N.4,<*&,<;+.‚B�O�*GSdBU1 	43�Sd,<;=8<3�%‚ŒJ;2S[)7SdBU1 	43�Sd,<;=8<3�.‘-'1Z,<)+3

\

�

�

. � ] –—62?'*�1+3F*&8<3G.<)=B�•N1Y-'1T«v-R•=%2I"%

­ ,“-\.X62*&8<,<-'S9;+?\*&8[?RC7-'1y,4398<3�.4,<-'1+•¬,4B‰SdBU1+.<-'@=3980,<)+3F*�¸J-'. �

R

•J¨+*�1+@T?'*&8[•�3>Q�*�?';+3�.

B�O��

�

% �N3�Sd3�1|,œ8<3�.<;+?R,<.Z*&8[3^.<)=B�•N1…-'1…«v-R•=%“$9•

\

,<)=3^Q�*&8[-\*&P2?R3Y)=398<3T-'.Z*�Sd,<;2*�?'?RC

���

�

�

�

�

V.]:%Y£“)2-'.>.<-R,<;+*&,<-'BU1 S9*�1 P�37SdBU1y,48[*�.4,43�@w•N-R,<)¶,<)=3‰*�¸J-'. �

� R

•J¨�*�1+@

?'*&8<•�3œQ&*�?';=3�.GB�O �G¨ª@+-'.46 ?'*�C�3�@ -\1p«v-R•=%�€"%¡£“)+-'.>,<-\5Z3œ,<)=398[3‰*&8<3]1=B^BJ@+@ 6�B�•‚398[.

B�O � ¨ 1=B�8N*�?',4398[1+*&,<-'1=•7.[-R•U1+.9¨=P2;+,0,<)=3GSdBU1yQ�398<•�3�1+Sd3Z-'.0.4,<-'?\?�8<3�?'*&,<-RQ�3�?RCA5ZBJ@=3�.4,9¨2*&,

62)|CJ.<-'S9*�?\?RCZ-'1|,4398[3�.4,<-'1=•¬Q�*�?\;=3�.‘B�O"�

�

% �¡;+S[)]8<3�57*�-\1+.	,4BZP�3
@=BU1=3�,4BZ-'5Z6+8<B�Q�3�BU1
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,<)+-'.x-'.[.<;=3�¨U•N)2-'S[)7)+B�•‘39Q�398‘@=B"3�.	)2*�Q�3�SdBU12Sd8<39,43�.<-'•U1+-R/2S9*�1+Sd30O�B�8‚-\1+.4,<*�1+Sd3“O�B�8xBU;=8

M"1=B�•N?R3�@=•�3�*&P�BU;+,	,<)=3N5œ*�.<.��i8[*�@+-';2.v8<3�?'*&,<-RBU1+.[)+-R6ZB�O#1=3�;=,48[BU1œ.4,<*&8[.

\

OrB�8‘•�3�1=398[*�?

8<39Q"-'39•N.0.4393�¨23�%a•=%R¨3�a€J$�¨2K&•F�i]:%

�
O

�i� � �

�
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�

�i���4���<�
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(¶3¡1=B�•”S9?'-'5cP•;=6•,<)=8[393YB�8[@=398[.ZB�O>57*&•U12-R,<;+@=3T-'1 ,<)+3T3�1=398<•�C .<S9*�?R3�¨X,4B 3�?R3�S –

,48<B�•‘3�*&MT-'1y,4398[*�Sd,<-RBU1+.9%

��
�� P �/! !%0�! ( �").3�� !*�'� U �
�4).��� �h�J��� W ���/1��.��! &��h5��<� ( ��0 �4).3h-��/1

�^�"���"!

£“)=3�@=39•�8<393�.XB�OkO�8<393�@=BU5’*&6+6�3�*&8[-\1=•c-'1‰,<)=3�3�?R3�Sd,48<B�•‚3�*&MA¦k*&•�8:*�1=•U-'*�1Y*&8<3>„";+*&8<MJ.

?'-RM�3œ-'1 ¤FWX¥¬¨�*�.G•‚3�?'?‚*�.c?'396+,4BU1+.9%A£“)=37•U*�;+•�3‰/+3�?\@+.F*�Sd,i*�.F•�3�1=398[*&,4B�8:.cB�O0,<)+3

•U*�;=•�3‰.4CJ575Z39,48[C¡•�8<BU;+6 ŒJ~

\

K.] �x~

\

$^]:¨x*�12@¶,<)=398<3œ*&8[37,<)y;2.>OrBU;+8FB�OX,<)=3�5 7G,<)+3

62)|CJ.<-'S9*�?N?'-'1=3�*&87SdBU5cP2-'1+*&,<-'BU1+.7*&8<3

�
�

.��

�

¨‘*�12@•,<)=3T6 )=B�,4BU1���%½­ 1½*�@+@+-',<-RBU1

,4B¶,<)=3�.43Y3d¸J6�398:-'5Z3�1y,<*�?'?RC B�P2.<398<Q�3�@…@=39•�8<393�.ZB�O
O�8<393�@=BU5Y¨‚BU1=3T*�?'.4B¶)+*�.i,4B *�@+@

*‰‡
-R•�•U.
/+3�?'@

\

B�8�.<39Q�398[*�?�B�Oª,<)=3�5 ]N-'1|,4B],<)=3i¦k*&•�8[*�1+•U-'*�1�¨�-'1|,4398:*�Sd,<-'1=•œ•�-R,<)^,<)+3

B�,<)=398�@=39•�8[393�.“B�O�Or8<393�@+BU5Y¨2-'1AB�8[@+3980,4Bœ•�3�1=398[*&,43c*Z8<3�*�?'-'.<,<-'S�57*�.<.N.<6�3�Sd,48:;+5Y%

£“)=3X•�8<BU;+12@¬.<,<*&,430B�O2,<)=30¦k*&•�8:*�1=•U-'*�1Z-'.v@=39,4398[5œ-'1=3�@¬PyCc,<)=30@=CJ1+*�57-'S9.�B�O2,<)+3
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/+8[.<,9¨�,4BT•�3�1=398[*&,43œ.<BU5Z39,<)+-'1=•ABU;=,>B�O‘1=B�,<)+-'1+•=¨�BU1=371=393�@+.>.4BU5737.4B�8<,>B�O‚*

.<-'1+•U;+?'*&8[-R, C�¨ªB�87.4,48<BU1=• @+39Q"-'*&,<-'BU1wO�8<BU5 3�„";+-'?'-RP28[-';+5Y¨�•N)+-'S:) S9*�1…P�3‰6+8[B&–

QJ-'@=3�@…P"C…,<)=3¡@+C"1+*�5œ-'S9.7@+;=8:-'1=•¶*p.4,48[BU1=•p/+8:.4,7B�8[@=398‰62)+*�.43^,48[*�1+.<-R,<-'BU1�%

Œ"3�SdBU1+@#¨"-'5œ5Z3�@+-'*&,43�?RCi*&O�,4398‚,<)=3�,48[*�1+.<-',<-RBU1�¨U,<)=3�8[*&,43
OrB�8‚,<)=3N8<3�?'39Q�*�1y,	6+8[B&–

Sd3�.<.43�.c)+*�.>,4BYP�37.4•N-',<S[)=3�@HB&µv¨�-'1HB�8:@=398>OrB�8G,<)=3Z8<3�?'-'S9.�•�3�1+398[*&,43�@p1=B�,>,4B

P�3c3�*&,43�1p*�•X*�C�%Z£“)+-'.�62*&,4,4398[1H•X*�.>-'?'?\;+.4,48[*&,43�@¼-'1¼«�-'•=%v$&¨�8:-R•U)|,9%G­ ,�,<;=8[12.

BU;=,
,<)+*&,�,<)=3i?'*&,4,4398>B�Ox,<)=3�.43iSdBU1+@+-',<-RBU1+.
-'.N3�*�.[-R398�,4BA„";+*�1y,<-RO�C�¨�*�1+@¼?R3�*�@+.

,4B �a€J¨�†�KJ¨2†�VJ¨ †�`F�
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\

€�€.]



K�K�` ���

{

w,^Qe	V

•N)=398[3

�

-'.ª,<)=3�3d¸"6�3�Sd,<*&,<-RBU1]Q&*�?';=3“B�O�,<)+3�‡
-R•�•U.	/23�?'@

\

-'1�¨".<*�C�¨J,<)=3
¦k*�1+@2*�;

•U*�;=•�3y]:%

b
P"Q"-RBU;2.<?RC�¨“,<)=3¶*�Sd,<;+*�?F•�3�1=398[*&,<-RBU1 B�Oc,<)=3HP2*&8<C�BU1 *�.4CJ575Z39,48<C�¨
•N)=398[3H*�?\?

B�O
,<)+3�.43^-'1=•�8[3�@+-R3�1y,<.ZSdBU5Z3T,4B�•�39,<)=398A-'1 ,<)=3^1+BU1J–—3�„y;2-'?'-RP+8:-';+5E3�1yQJ-R8<BU1+5Z3�1y,ZB�O

3d¸"62*�12@+-'1=•¡P2;=P+P2?'37•‘*�?\?'.c1";+S9?R3�*&,43�@ *&O�,43987.4BU5Z3A.<;=6�398[SdB"BU?'-'1=•=¨ª-'.¬*¡Q�398<CwSdBU5i–

62?'-'S9*&,43�@¼62)yC".[-'S9*�?k628<B"Sd3�.[.9¨�*�1+@¼P�39C�BU12@¡,<)+3¬.<SdB�6�3iB�O	,<)+3�.43Z?R3�Sd,<;=8<3�.9%>(¶3i•N-\?'? ¨

)=B�•‘39Q�398�¨2SdBU57573�1|,“BU1A,<)+3FS9;=8<8<3�1y,0.4,<*&,<;+.0B�Ov.<;+S:)Y.4,<;+@+-R3�.0-\1YŒJ3�S&%=`=%š‹y%	«=B�8N,<)+3

5ZBU5Z3�1y,9¨x•‚3Y.<-\5Z62?RC¶SdBU1+.<-\@=398c•�)=39,<)=398i*¡/28[.4,¬B�8[@=398¬62)+*�.43],48[*�1+.<-',<-RBU1p3d¸=-'.4,<.�¨

*�1+@ •N)=39,<)=3987-',iSdBU;2?'@ P�3A.<,48<BU1=•¶3�1=BU;=•U)•,4B .<*&,<-'.4O�Cp,<)=3T1+3�Sd3�.<.<*&8<C SdBU1+@+-R,<-'BU1

-'1 �	„ %

\

€�€.]:%

��
�� ��� 5 �����.�/! �").�����m�J�.�J3h� #(! �<�"!*)�-��/1/!*)+�y�"3‰3 1 �.�����S��� Q �TS 6

³�.“@2-'.<S9;+.<.<3�@]-\1YŒJ3�S&% V"%L†"¨2.4,<;+@+C"-'1+•c,<)=3G62)+*�.43�,48[*�1+.[-R,<-RBU1Y-'1T¤FWX¥§-'.XQ�398[C]@+-'›Z–

S9;+?R,9¨�P�3�S9*�;+.43i,<)=3Z*&6+6+8[BU*�S[) )+*�.
,4BYP�3ZSdBU5Z62?R39,43�?'C¡1";+5Z398[-'S9*�?—¨�P *�.43�@¼BU1HOrBU;=8<–

@+-'5Z3�1+.[-RBU1+*�?v?'*&,4,<-'Sd3 �TBU1y,43AWX*&8:?RB^.<-'5¬;+?'*&,<-'BU1+.�B�OX,<)=37Oƒ;+?'?ª*�Sd,<-RBU1w-'1 �	„ %

\

V&•+]:%

�ªµ�3�Sd,<-RQ�3…/+3�?'@ž,<)=39B�8<Cˆ5739,<)=B"@2.9¨¬*�.H@+-\.<S9;+.<.43�@±-'1_Œ"3�S&%FV"%L€"%LK"¨ZBU1+?RC •‘B�8<Mˆ*&,

�

&

�

K,�

���	�

�

%

£“)=30.<-R,<;2*&,<-RBU1G,<;+8[1+.�BU;=,v,4B>P�3‚3�.<.<3�1|,<-'*�?\?RCFP�39,4,4398x-'1¬,<)=3X3�?R3�Sd,48<B�•‚3�*&Mi,<)=39B�8<C�%

£“)=3]8<3�*�.4BU1•-'.i.<-\5Z62?RCH,<)+*&,71=B�•’,<)=3T@+-'5Z3�12.<-RBU1+*�?'?'C¡8<3�@2;+Sd3�@ 3dµ�3�Sd,<-RQ�3^,<)=39B�8<C

•‚B�8<MJ.
39Q�3�1¶*&,4� � �

� �

�

%�£N)+-'.N-\.NP�3�S9*�;+.43¬,<)=3¬62)+*�.43¬,48[*�1+.[-R,<-RBU1^-\.N8<3�?\*&,43�@¡,4B

,<)=3c‡
-R•�•U.
5Z3�S[)+*�12-'.<5Y¨ 8[*&,<)=398
,<)+*�1T,<)=3i@+-'573�1+.<-RBU1+?'3�.<.‘•U*�;=•�3¬SdBU;+62?'-'1=•=¨2•N)+-'S:)

8<3�57*�-'1+.0.[57*�?'? ¨ �

(

$&%

\

·NB�,43c,<)+*&,“•‘3F@=3�1=B�,43FP�B�,<)Y,<)+3c¤FWX¥§*�1+@Y3�?R3�Sd,48[B�•‘3�*&M

•U*�;=•�3TSdBU;=62?'-\1=•U.GP"C�� �‘.<-\1+Sd3A,<)=39Cw1=39Q�3987*&626�3�*&8Z-'1w,<)=3Y.<*�5Z3¡ŒJ3�Sd,<-RBU1�¨x,<)=398[3

.<)=BU;+?'@7P�3“1+Bc@+*�1=•�398‚B�O#SdBU1=Oƒ;+.<-RBU1�%‹]F­ 17Oƒ*�Sd,9¨"O�B�8‚‡
-R•�•U.‘57*�.<.43�. �

�

(

�

K�€&• 

39©c¨

,<)+-'.x*&6+628<BU*�S[)œ•‚B�8<MJ.x•�-R,<)7*>6+8:*�Sd,<-'S9*�?2*�S9S9;=8:*�SdC7*&,	,<)=3“6�398	Sd3�1y,‚?'39Q�3�? ¨|O�8<BU5˜,<)+3

6�BU-\1|,�B�O‘Q"-R39•§B�O‘P�B�,<)¶@+-'5Z3�1+.[-RBU1+*�?�8<3�@+;+Sd,<-RBU1 �¹$�†=¨k†�€J¨k†�†J¨#†U‹��	*�1+@¶1";+5Z398[-\S9*�?

.<-'5¬;+?'*&,<-RBU1+. �a†�•J¨�†�IJ¨ ‹�•F�—%	¦k39,N;+.“@+-\.<S9;+.<.X*ZO�39•ˆ5ZB�8<3c@=39,<*�-'?'.XB�OvP�B�,<)A62*&8<,<.9%

��
�� P �/! 1���$'!%���m��3h����0�0 5 ).!%1�- ( !%1 !�� ! ( �"� %h! �"�/!*34)"5

«=BU?'?RB�•N-'1=•¡Œ"3�S&%�V"%L€"%LK"¨�,<)+37OrB�8:5EB�OX,<)=3Z3dµ�3�Sd,<-RQ�3‰,<)+39B�8<C¶S9*�1 3�*�.<-'?'C¡P�3Z•“8[-',4,43�1

@=B�•N1#%0b�12?RC‰P�BU.4BU12-'S �^*&,<.[;=P2*&8[* �9398<B‰5ZBJ@=3�.03�1y,4398�*�.�@=39•�8[393�.NB�OvO�8<393�@=BU5Y%X­ 1

,<)=3iŒ",<*�12@+*&8[@ �^BJ@=3�? ¨2,<)+3�.43¬*&8[3G,<)=3c•U*�;=•�3c/23�?'@+.N*�.�•‘3�?'?k*�.
,<)=3¬‡�-R•�•U.�/+3�?'@ �k%

«+;=8<,<)=398:5ZB�8<3�¨J,<)=3 �9398<BZSdBU5Z6�BU1=3�1y,<.XB�Ok,<)=3
•U*�;=•�3>/+3�?'@2.9¨y•�)+-'S[)])+*�@],4BiP�3�M�396+,

-'1 �‚„2%

\

`|€.]0P�3�S9*�;+.43c,<)=3i¤GWX¥˜SdBU;=62?\-'1=•7-'.�„y;+-',43c?'*&8<•�3�¨�S9*�1¼P�3c-'1|,439•�8:*&,43�@¡BU;+,

-'1A,<)=3F3�?R3�Sd,48[B�•‘3�*&MY,<)=39B�8<C�%‚£N)=398<39O�B�8<3�¨=,<)=3G*�Sd,<-RBU1^-'.0B�O�,<)=3F•�3�1=398[*�?#OrB�8[5
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�

^Qe�^rq‹V TzVu€m…�VFY�w.qr}@Y�V

�

^°VFvxy�T�U@V�W.YcZ K�K�€

•N)=398<3��$���
-'.	*�1YŒJ~

\

K.]v/+3�?\@œ.4,48<3�1+•�,<)�¨ � ����*�1‰~

\

$^]‚)|C"6�398[S[)+*&8[•�3N/+3�?'@‰.4,48<3�1=•�,<)#¨

]

�

R

�

�

� '

�

_

� �

� '

\

���

_

�

K.] � � ¨�*�1+@ � � . � � *&8<3¶,<)=3wŒJ~

\

K.]A*�1+@ ~

\

$^]]•U*�;=•�3

6�B�,43�1y,<-'*�?'.�% £N)=3T3dµ�3�Sd,<-RQ�3¶SdBU;=62?'-'1+•U.7SdBU1|,<*�-\1e*�?'?“,<)=3¡-'1+OrB�8[5œ*&,<-RBU1•*&P�BU;=,œ,<)+3

B�,<)=398�5ZBJ@=3�.9¨
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€U‹"]

•N)=398<3 �

�

. �

�

*&8<3F,<)=3G62)|CJ.<-'S9*�?�‡
-R•�•U.�*�1+@

� �

57*�.<.43�.9¨28<3�.46�3�Sd,<-RQ�3�?RC�¨+*�1+@ ���

-'.�,<)=37)yCy6�398[S:)+*&8<•�3Z•U*�;=•�3œSdBU;+62?'-'1=•=%

\

£“)=3Z3d¸J62?'-'S9-',�3d¸J6+8<3�.<.[-RBU1+.�S9*�1¶P�3iOrBU;+12@

-'1 �¹$�† �i]:%	£“)+3>6+8<3�.<.<;+8<3�B�O �‚„2%

\

K�`}]:¨ OrB�8
-'1+.4,<*�12Sd3�¨=P�3�SdBU573�.

8‰\

� ]

R

8,:
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� �
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� �4��. � ��.�� ��3d¸J6
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•N)=398<3

8,:



&

�

�

&

\

� ]i-'.Z*�1e*�1+*�?RC",<-'SY.<5ZB"B�,<)•Oƒ;+1+Sd,<-RBU1…SdBU1y,<*�-'1+-\1=• SdBU1|,48:-RP2;=,<-RBU12.

Or8<BU5º,<)=3i.<S9*�?R3�.�-'1y,439•�8[*&,43�@HBU;=,9%�³�?\?k-'1=O�8[*&8<3�@¡.<-'1=•U;2?'*&8[-R,<-R3�.0?\-RM�3c,<)+3G6+8<B�6�398<,<-'3�.

B�O�6 )+*�.43“,48[*�12.<-R,<-RBU1+.�¨|*&8<3NSdBU1y,<*�-'1=3�@]-'1Z,<)=3NO�;+12Sd,<-RBU1+*�?=-'1y,439•�8[*�?+8[3�57*�-'1+-'1+•>,4BGP�3

6�398[OrB�8[573�@Y-'1 �	„ %

\

€�•.]:%

» �R» � 


�

l"������� ��h=��� +�l¡��l"j���qr��j7¾‰�r��z��ƒ�½��z�l^l	�	ly�U����+ l¡��zkl"�2��t

¦#39,>;+.
.4,<*&8<,�•N-R,<)¼.4BU5Z3Z.<-'5762?R3F6�398<,<;=8[P2*&,<-RQ�3¬3�.4,<-'57*&,43�.�O�B�8�,<)=3cOƒ;+1+Sd,<-'BU1+*�?�-\1J–

,439•�8[*�?#-'1 �	„ %

\

€�•.]:¨ ;+.[-'1=•¬,<)=3>*�Sd,<-RBU1T-'1 �	„ %

\

€�†.]:¨2-'1]B�8[@+3980,4B7.4393F-'1Y*iSdBU1+Sd8<39,43

•‘*�CG)=B�• ,<)=3‘-'1=O�8[*&8<3�@G6+8<B�P2?R3�5œ.#B�O=/21+-',43x,43�5Z6�398[*&,<;=8<3‘/+3�?'@G,<)=39B�8<C

\

SdO®%|Œ"3�S&%�K"%š‹"]

57*&M�3F,<)=3�-R8�*&6+6�3�*&8[*�1+Sd3�%

«v-R8[.4,FB�O0*�?'?—¨�-R,G-\.>Q�398<C¶3�*�.4C¶,4B¼;+1+@=398[.<,<*�1+@¶,<)+*&,F,<)+3œ,<)=39B�8<C @+By3�.cSdBU1|,<*�-'1

.4BU5Z3F62)2*�.43>,48[*�1+.<-',<-RBU1�¨=B�8�Sd8[BU.<.4B�Q�398�%‘£“)2-'.X)+*&6+6�3�1+.0.<-'5762?RCœP�3�S9*�;+.<3>,<)=3G57*�.<.

62*&8[*�5Z39,4398 �

:

_

S9*�1ZSd8<BU.<. �9398[B 7�-RO -R,ª-'.v1=39•U*&,<-RQ�3�¨

T

W

�

W Z

�

R

•J¨U•N)+-'?'3‚-RO2-',v-\.�6�BU.<-',<-RQ�3�¨

,<)=3�1

\

*&,N,<)+3>,48<393d– ?R39Q�3�? ]

T

W

�

W Z

R

•J%‚£N)=3>,48[*�1+.<-',<-RBU1A6�BU-'1|,0-'.“,<)=398<39O�B�8<3FB�P+,<*�-'1+3�@

Or8<BU5

�

:

_

�

�

$

K

�

:

�

�
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� •
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�

�

�

[ \

€�I.]

Œ"BU5Z3œ57B�8<37•‘B�8<M¼-\1+@+-'S9*&,43�.>,<)2*&,F,<)=37,48[*�12.<-R,<-RBU1¶-'.FB�O‘,<)+3Z/+8[.4,>B�8[@+398�%œ¦#39,

;+.‚@+3�1=B�,43

�

R��

�

�

�

�

K=%x³N6+628<B�¸=-'57*&,<-'1+•F,<)=3�~

\

$^]	•U*�;=•�3>SdBU;=62?'-\1=• �
�

*�.X.<57*�?\? ¨

��� � �2¨“*�12@½*�.<.<;257-'1=•¶O�B�8‰*w5ZBU5Z3�1y,œ,<)+*&, �

�

(

�

�

�

¨X,<)=3¡@=BU5œ-'1+*�1y,œ?RB"B�6

SdB�8<8<3�Sd,<-RBU1+.¬SdBU5Z3‰Or8<BU5 ,<)=3 �

�

*�1+@

�
�

P�BU.4BU12.9% �F393962-'1=•YBU1+?'C¡,<)=3�5 -'1¶,<)+3

$ – ?RByB�6¡SdB�8<8<3�Sd,<-RBU1^OrB�8“,<)+3F3dµ�3�Sd,<-'Q�3G6�B�,43�1|,<-\*�?�OrB�8

�

¨+BU1=3>B�P2,<*�-'1+.
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K�K�† ���

{

w,^Qe	V

­®1+.<398<,<-'1=•>,<)=3N3d¸"6+8[3�.<.<-RBU1+.xOrB�8 �

:

_

.

�

_

O�8<BU5 �	„ %

\

€U‹"]:¨=-R,	-'.ª3�*�.<CZ,4BGQ�398[-RO�Ci,<)+*&,‚*�.

,<)=3X,43�5Z6�398[*&,<;=8<3“@=3�Sd8[3�*�.43�.ªO�8<BU5±Q�398<C¬)2-R•U)¬Q�*�?';+3�. � � �

���

�

¨|*>1=BU1=– �9398<B�Q�*�?';+3

B�O

�

P�3�SdBU573�.‘*c•U?RB�P2*�?�57-'12-'5c;25 
4@+-'.<SdBU1y,<-'1";=BU;+.<?RC �J¨y-—%a3�%R¨"*&,X*G6�BU-'1y,	•�)=398<3N,<)+3

6�B�,43�1y,<-'*�?‘)+*�.c, •‘BH?'B"S9*�?‘57-'1+-\57*Y*�1+@ *^P2*&8[8[-R398GP�39, •‚393�1 ,<)=3�5

\

.4393Y«v-R•=%‚$�$^]:%

£“)=3F@+-¹µ�398<3�1+Sd3>P�39, •‚393�1^,<)=3>, •‘B‰@=39•�3�1+398[*&,43c?RBJS9*�?�57-'12-'57*i-'.

�

�

�

_

�

R

$

•�


�

:

_

�
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$

� Q

�

�

_

�

:

_

���

.

\

†J$^]

•N)=398<3>,<)=3FSdB�8[8<3�Sd,<-RBU1^-\.0Or8[BU5’,4398[57.N-'•U1=B�8<3�@Y-'1 �‚„2%

\

†&•+]:%

�	.4,<-\57*&,<-'1=• 1=B�• ,<)+3¼3d¸J62*�1+.[-RBU1�62*&8[*�5Z39,4398T-'1 �‚„2%

\

K�•.]:¨>-R,AS9*�1 P�3¼.4393�1

3d¸"62?\-'S9-R,<?RC7•�)=398<3>,<)=3>6�398<,<;=8[P2*&,<-RQ�3�39Q�*�?\;+*&,<-RBU1T?RBU.<3�.“-R,<.“.<-'•U1+-R/2S9*�1+Sd3�%ª­ 1+S9?';2@+-'1=•

,<)=3Y1y;+57398[-'S9*�?‚6+8<39Oƒ*�Sd,4B�8[.i8<3�?R39Q&*�1|,iO�B�8œŒJ~

\

K.] �a†�• �—¨	,<)=3A3d¸"62*�12.<-RBU1w62*&8[*�5Z39,4398

8<3�?'*&,43�@Y,4B7,<)+3

� �

P�BU.4BU12.0*&,N)+-R•U)A,43�5Z6�398[*&,<;+8<3�.“-'.
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£“)+-'.GB�ONSdBU;=8[.43]3d¸J62?RBJ@=3�.c-\1 ,<)=3 
4.4CJ575Z39,48[-'S
�¡62)+*�.<3

�

�”•J¨xP2;=,c39Q�3�1 -'1p,<)+3

P+8<B�M�3�1Y62)2*�.43>•‚3G•�39,

\

SdO®% �	„".9%

\

†J$^]:¨
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€U‹"]e]

�

) � K

�
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: �
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†�V.]

£“)=398<39O�B�8<3�¨�,<)=3i6�398<,<;=8<P2*&,<-'Q�3c3d¸J62*�1+.<-'BU1¡-'.�;+.<3�?R3�.<.
*&, �

�

&

�

†&• 

39©c¨�*�1+@HSd3984–

,<*�-'1+?RCœ.<B¬O�B�80,<)=3�62)yC".[-'S9*�?�‡�-R•�•U.05œ*�.<.43�.03d¸J6�398[-'5Z3�1y,<*�?'?RC7*�?'?'B�•‘3�@AOrB�80,<)=3GŒ",<*�1=–

@+*&8[@ �TBJ@=3�? ¨ �

�

&

�

$�$�€ 

39©c%#£N)=3Z.<*�5Z3ZSdBU1+S9?';+.[-RBU1¼8<3�57*�-'1+.
,<)=398[3i*�?\.4BY*&Or,4398

•�BU-'1=•Z,4B7,<)=3¬K�– ?RByB�6¡?R39Q�3�?�B�Ov6�398<,<;=8<P2*&,<-'BU1‰,<)+39B�8<C � ‹"$;�—%

» �R» �\f

3

� �#{[mxl"������� ��h=��� +�l¡��l"j���qr��j7¾‰�r��z��ƒ�•��zkl¼l	�	ly�U����+ l¡��zkl"�2��t

�xQ�3�1œ-'O 6�398<,<;=8[P2*&,<-RBU1i,<)=39B�8<CiOƒ*�-'?'.9¨�,<)+3N*�Sd,<-RBU1]-'1 �	„ %

\

€�†.]	-'.vOrB�8[,<;+1+*&,43�?RCZ.<-'5762?R3

3�1=BU;=•U)Y,4BZP�3F-'@=3�*�?\?RC7.<;+-R,43�@AO�B�8N1";+5Z398[-\S9*�? �^BU1y,43iWX*&8[?'Bi.[-'5c;2?'*&,<-RBU1+.9%�(¶3G•�-'?'?

B�O�SdBU;+8[.43�1+B�,	•�Bc-\1|,4BG*�1yC7@=39,<*�-'?\.x)=398<3�¨yP2;=,	.<-\5Z62?RCc8<3�S9*�?'?+.4BU573NP2*�.<-\S“SdBU1+Sd396+,<.9¨

*�.“•‘3�?'?�*�.“,<)=3F5œ*�-'1A8<3�.<;+?',<.0B�P+,<*�-'1=3�@#%

£“)=3¼-'@=3�* B�Oc?'*&,4,<-'Sd3H.<-'5¬;+?'*&,<-RBU1+.œ-'.œ,<*&M�3¶*�1�*�Sd,<-RBU1 .<;+S:)�*�.]-'1 �	„ %

\

€�†.]:¨

62;=,�-',�-'1¡*œP�B�¸¡•N-R,<)^*‰/21+-',43GQ�BU?';+573�¨�*�1+@¼@+-'.[Sd8<39,<- �93G,<)+3¬.46 *�Sd3�%
£“)+398<39PyCY,<)+3

O�;+12Sd,<-RBU1+*�?�-'1y,439•�8[*�?�P�3�SdBU5Z3�. 	<;+.4,“*i/212-R,43d– @+-'5Z3�12.<-RBU1+*�? 8<39•U;+?'*&8“-\1|,439•�8[*�?—¨=•N)+-'S:)

S9*�1YP�3�3�.4,<-\57*&,43�@YP"Cœ,43�S[)21+-'„";=3�.XB�O �^BU1|,43iWX*&8[?RBZ-'1y,439•�8[*&,<-RBU1�%ª­ 1A,<)=3�3�1+@�¨=BU1+3

B�O�SdBU;=8:.43G)+*�.0,4Bœ3d¸",48[*&6�BU?'*&,43GP2*�S<MA,4B‰SdBU1y,<-'1";+;+5Š*�1+@^-'1=/21+-',43�Q�BU?';25Z3"7

2

3d¸J,48[*&6�BU?'*&,43FQ�BU?';+573 � )

0

¨
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3d¸J,48[*&6�BU?'*&,43G?'*&,4,<-'Sd3c.462*�S9-'1=•

�

) •J%

­ ,#,<;+8[1+.�BU;=,�,<)+*&,kOrB�8�.<;=6�3984–—8<3�1=B�8:57*�?'- ��*&P2?'3k,<)=39B�8[-'3�.#.<;+S:)F*�.#,<)=3	BU1=3x-'1 �‚„2%

\

€�†.]:¨

,<)=3
?\*&,4,4398X.<,4396]S9*�1],4BZ.4BU5Z3
3d¸",43�1y,X39Q�3�1]P�3
S9*&8<8[-R3�@‰BU;=,X*�1+*�?RC",<-'S9*�?'?RC

\

.4393�¨J3�%a•=%R¨

� ‹&K �i]:%

£	C"62-'S9*�?>.[-R•U1+*�?'.]O�B�8T/+8[.4,AB�8[@+398T,48[*�1+.<-',<-RBU1+.A*&8<3 .<)=B�•N1 -'1 «v-R•=%F$�V"% £“)+3

S[)+*&8[*�Sd,4398:-'.4,<-'S‰Or3�*&,<;+8<3‰B�O0,<)+3�.43‰6 ?RB�,<.c-\.F,<)+*&,i-'1 /28[.4,FB�8[@+398c,48[*�12.<-R,<-RBU1+.�¨�,<)=398[3

*&8<3“, •‘Bc@2-¹µ�398[3�1|,x6 )+*�.43�.ª•N)2-'S[)ZS9*�1]SdBy3d¸=-'.4,‚*&,x,<)=3“,48[*�12.<-R,<-RBU1i6�BU-'1y,9¨&�

R

�

� �

�

¨

*�1+@…*�?'.4B SdBU1y,<-'1";=3T*�.75Z39,<*�.4,<*&P ?R3TP+8[*�12S[)=3�.7*&P�B�Q�3^*�1+@ P�3�?RB�•Š,<)+3Y,48[*�1+.<-R,<-'BU1

6�BU-\1|,9%

b�1+Sd3Y.<;+S:) 8<3�.<;+?R,<.i*&8<3YSdBU5cP2-'1=3�@ ,4B�•�39,<)=398�¨‘*&,iQ&*&8[-RBU;+.i‡
-R•�•U.Z57*�.<.43�.�¨x•‚3

/21+*�?'?RC]B�P+,<*�-'1¼,<)=3c8<3�.<;+?',<.�.<)+B�•N1¼-'1^«v-R•=%v$d`=%�³X,�.[57*�?'?k‡
-R•�•U.
57*�.<.43�.�¨�,<)+398<3¬-\.
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-'1+@=393�@Y*i/+8:.4,0B�8[@=398“6 )+*�.43>,48[*�1+.[-R,<-RBU1�%ª‡�B�•‘39Q�398�¨ *�.N,<)=3F‡�-'•�•U.N57*�.<.N-'1+Sd8<3�*�.43�.�¨

,<)=3F,48[*�1+.[-R,<-RBU1A•�39,<.�•‚3�*&M�398�¨�-'1Y*�S9SdB�8[@2*�1+Sd3G•N-',<)��	„".9%

\

†J$^]:¨

\

€U‹"]:%X³X,N,<)=3G.<*�5Z3

,<-'5Z3�¨=6�398<,<;=8<P *&,<-RBU1œ,<)+39B�8<C‰•�39,<.N?R3�.<.0*�1+@Y?R3�.[.X8<3�?'-'*&P2?'3

\

SdO®% �	„ %

\

†�V.]e]:%‘³X,“*ZSd3984–

,<*�-'1¶6�BU-'1y,9¨k,<)=3�1�¨�,<)=3œ1=BU1=–—6�398[,<;=8<P2*&,<-RQ�3Z,48:*�1+.<-R,<-RBU1H,<;+8[1+.F-'1y,4B^*TSd8[BU.<.4B�Q�398�¨v-\1

SdBU1|,48[*�.<,>,4BY,<)=3i6+8<3�@+-'Sd,<-'BU1^B�O‚6�398[,<;=8<P2*&,<-RBU1¡,<)=39B�8<C�%i£�B�6�BU?'B�•U-'S9*�?'?RC�¨�,<)=3Z.4,48[;2S –

,<;=8<3XB�O2,<)=3X62)2*�.430@+-'*&•�8[*�5§-'.�,<)=398<39O�B�8<3X,<)=3“.<*�573X*�.v,<)2*&,ªOrB�8ª•X*&,4398x*�1+@iQ&*&6�BU;+8�¨

*�?R,<)=BU;=•U)Y•�-R,<)Y@+-¹µ�398<3�1y,“*�¸"3�.9%

£“)=3¼8<3�.<;+?',œB�P+,<*�-'1+3�@e)+*�.A*�1 -'5Z6�B�8<,<*�1y,‰SdBU.[5ZBU?RB�•U-'S9*�?�SdBU1+.43�„";=3�1+Sd3�%_(¶3

M"1=B�• Or8[BU5²Œ"3�S9.9%“K"%LK…*�1+@�`=%LK ,<)+*&,T-'1�B�8[@+398Y,4B•;+.43¼,<)=3¶3�?R3�Sd,48<B�•‚3�*&M 62)+*�.<3

,48[*�1+.<-R,<-'BU1G,4B>•�3�1=398:*&,430,<)=3XP2*&8<C�BU1Z*�.4CJ575Z39,48<CcB�P2.4398<Q�3�@#¨�BU1=3“1=3�Sd3�.<.<*&8:-'?RCF1=393�@+.

,4Bœ@=39QJ-'*&,43>Or8[BU5’,<)=398[5ZBJ@=CJ1+*�57-'S
3�„";+-'?'-RP28[-';+5Y¨�•�)+-'S[)YS9*�1^-'1A,<)+-'.0SdBU1y,43d¸",�BU1+?RC

P�3>*�S:)+-R39Q�3�@Y•N-',<)Y*Z.4,48<BU1=•i3�1=BU;=•U)T/+8[.4,XB�8[@=39806 )+*�.43�,48[*�1+.<-',<-RBU1�%	b�1A,<)=3>B�,<)=398

)+*�1+@�¨x-R,i-'.cM"1+B�•N1 O�8<BU5 ¦ �	°§,<)2*&,7-RO“* Œ",<*�1+@+*&8[@ �^B"@=3�?X?'-'M�3]‡
-R•�•U.i62*&8<,<-\S9?R3

3d¸J-'.<,<.9¨y-R,<.‚57*�.<.‚5c;+.<,x3d¸JSd393�@]*&P�BU;=,N$�$�€ 

39©¬%y•X;=,x,<)=3�1#¨|,<)=398<3
-'.x1=BG,48[*�1+.<-R,<-'BU1

*&,A*�?\? ¨N*�S9SdB�8[@+-\1=• ,4B «v-R•=%>$d`=%˜­ 1�B�,<)=398Y•‘B�8[@+.9¨�,<)=3¡3d¸J6�398[-'5Z3�1y,<*�?
O�*�Sd,A,<)+*&,

*¡P *&8<C�BU1…*�.4CJ575Z39,48<Cw3d¸J-'.<,<.9¨	1=3�Sd3�.<.[-R,<*&,43�.Z,<)=3Y*�.<.<;25Z6+,<-RBU1+.c•N)+-\S[)w•‚3�1y,7-'1y,4B

«�-'•=%x$d`=¨�5ZBU.<,>62*&8<,<-'S9;+?\*&8[?RCT,<)=3‰ŒJ,<*�1+@+*&8[@ �^B"@+3�?ªB�O‚6 *&8<,<-'S9?R3i62)yC".[-'S9.�,4B�•�39,<)=398

•N-R,<)],<)=3>.4,<*�1+@+*&8:@Y.<Sd3�1+*&8[-RBiB�O�•‘-'•7•‘*�1+•iSdBU.[5ZBU?RB�•�C�¨2,4BZP�3
•“8<BU1=• 7#qQUgVFY�V8€!}%a[q
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?

G‹©c«mM‰©X¯�M=E��<¦=Mž¬„¨"v.¦fkd¦[«‰¢¥®/Mž¬woc¯°¬„¬BkM¦UX?X’¯°¬„¬BMž¦[¡E§

��
�� ������� (}����� �h!%�l���2!��‰�"!%���<�J3h��� 3"!��.�/! �‰�<����1���)+1�� 3 1/!%0B6


�-RQ�3�1 ,<)=3¶SdBU1+S9?\;+.<-RBU1+.]B�O¬,<)=3¶6+8<39QJ-RBU;+.TŒ"3�Sd,<-'BU1�¨>-R,Y-'.Y5ZBU.4,T1+*&,<;+8[*�?
,4B½*�.4M

•N)=39,<)=398
,<)=3G628<B�6�398<,<-R3�.“B�Oª,<)+3G62)+*�.<3G,48[*�1+.[-R,<-RBU1^S9*�1¼3�*�.<-\?RCAP�3cS[)+*�1=•�3�@H-'1^3d¸y–

,43�1+.<-RBU1+.¬B�O
,<)=3^Œ",<*�1+@+*&8:@ �^BJ@=3�? ¨x•N)+398<3A,<)=3T‡�-'•�•U.Z.43�Sd,4B�8œ-'.i, Cy62-\S9*�?'?RCp5ZB�8[3

SdBU5Z62?'-'S9*&,43�@#%

£“)=398<3T-\.Z*¶8[*&,<)=398œ.[-'5Z62?R3]•�3�1=398[-\SY*&8<•U;+5Z3�1y,œ.<)=B�•N-'1=•¶)=B�• ,<)+-'.ZSdBU;2?'@…P�3

*�S[)+-R39Q�3�@#% W‘BU1+.<-'@+398 �	„ %

\

†J$^]:%•ŒJ-'1+Sd3¼-'1e,<)=3¶ŒJ,<*�1+@+*&8[@ �TBJ@=3�?
,<)=3¼62)yC".<-\S9*�?

Q�*�?';+30B�O

�

_

?R3�*�@+.ª,4BG1+B>,48[*�1+.<-R,<-'BU1�¨�•N)+-'?'3 �‚„2%

\

€�€.]ª8<3�„y;2-R8<3�.v*F.4,48<BU1+•>,48[*�1+.<-R,<-'BU1�¨

,<)=3^3dµ�3�Sd,<-RQ�3¼62*&8[*�5Z39,4398

�

_

.[)=BU;+?'@•@+3�Sd8<3�*�.43^P"C

Q

\

$9•�•+]	�]%ˆ£�Bw)+*�Q�3¡.<;2S[)½*

.4,48<BU1=• 3dµ�3�Sd,9¨0BU1=3¼1=393�@+.7*�@+@2-R,<-RBU1+*�?XP�BU.4BU1+-\S��^*&,<.<;+P2*&8[* �9398<B 5ZBJ@=3�.9¨‘•N)+-'S:)

)+*�Q�3H*p?'*&8[•�3^3d¸J62*�1+.<-RBU1½62*&8[*�5Z39,4398A*�.<.4BJS9-'*&,43�@�•N-R,<)•,<)=3�5Y%žW‘BU5Z6 ;=,<-'1=• ,<)+3

•�8[*&62)7-'1œ«�-'•=%2$�€"¨yBU1+3N/21+@2.v,<)+*&,‚SdB�8<8[3�Sd,<-RBU1+.x,4B

�

_

*&,‘?R3�*�.4,	)2*�Q�3
,<)=3“8[-R•U)y,	.<-'•U1�¨

1=39•U*&,<-RQ�3�%7•X;=,>,4BT)+*�Q�3œ*�1¶3dµ�3�Sd,FB�O

Q

\

$9•�•+]	�A¨�BU1=371+393�@+.

�

) � $Z-'1 �‚„2%

\

†�K.]:¨

,<)+*&,N-'.

\

@=3�1+B�,<-'1=•Z,<)=3G5œ*�.<.03�1y,4398[-'1=•ZP"C �
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£“)y;2.p,<)=3 1=39• @=39•�8<393 B�OTO�8<393�@=BU5 -'1+.[-'@=3…,<)=3 ?RB"B�6•.<)+BU;+?'@ -',<.43�?ROYP�3e1=BU1=–

6�398[,<;=8<P2*&,<-RQ�3�%


�-RQ�3�1^,<)+*&,N,<)=3¬1=39•ž@+39•�8<393GB�OvO�8<393�@=BU5”)2*�.N,4B‰P�3>P�BU.4BU12-'S&¨2-R,NSdBU;2?'@Y3�-R,<)=398

P�3�*c•U*�;=•�3>/+3�?'@�¨yB�8“*i.<S9*�?'*&8�%ª­ 1œ,<)+3�*&P .43�1+Sd3
B�O�SdBU5Z6�3�?'?'-\1=•

\

?'-R•U)y,f]	S9*�1+@+-'@+*&,43�.

OrB�8‘,<)=3
OrB�8[57398�¨y?R39,X;+.‚SdBU1+.<-'@=398‘.<S9*�?'*&8X62*&8<,<-\S9?R3�.9%v¦k-RM�3�-'1 �‚„2%

\

€U‹"]:¨=,<)=3N3dµ�3�Sd,<-RQ�3

57*�.<.062*&8:*�5Z39,4398[.“B�Ov.<S9*�?'*&8:.N*&8<3>B�Ov,<)=3>O�B�8[5

�

:

_

� �

:

`

�

�

�

:

�

:

[ \

†�€.]

­®1^B�8[@=398
,4B‰B�P+,<*�-\1^,<)=3¬57*&•U1+-R,<;2@=3c-'1 �	„ %

\

†�`}]:¨�,<)=3i57*�.<.�62*&8[*�5Z39,4398 �

:

`

�

)+*�.

,<)=398<39O�B�8<37,4B^P�371=39•U*&,<-'Q�3�%]³X, �

R

•J¨�,<)=3œ62)|CJ.<-'S9*�?	57*�.<.>•�39,<.¬*TSdBU1y,48[-RP2;=,<-'BU1

Or8<BU5•,<)=3�3�?R3�Sd,48[B�•‘3�*&MT.4C"5œ5Z39,48<C7P+8[3�*&M"-'1+•=¨"8:*&,<)=398X,<)+*�1A,<)=3�,43�5Z6�398[*&,<;=8<3�¨=*�1+@

-'.X,<)y;2.
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†�†.]

­®1 B�8[@+398]O�B�8^.<;2S[) 8<3�?'*&,<-'Q�3�?RC½?'-R•U)y,Y1=39• 62*&8<,<-\S9?R3�.A1=B�,Y,4B•)+*�Q�3 .[)=B�•N1 ;+6 -\1

6+8<3�S9-'.<-'BU1A3�?R3�Sd,48<B�•‘3�*&MYB�P2.4398[Q�*&P2?'3�.9¨=,<)=39CA.<)=BU;+?'@A8:*&,<)=398“P�3cŒJ~

\

K.]X.<-'1=•U?'39,<.9%



K�V&• ���

{

w,^Qe	V

­ ,i-'.¬-'1y,4398<3�.4,<-'1=•¡,<)+*&,i,<)=3�.43]O�*�-'8[?RCH6+8<3�S9-'.<3œ8<3�„";+-R8<3�573�1|,<.¬S9*�1 P�3A5Z39,i-'1p*

1y;+5cP�398GB�O03d¸J,43�1+.<-RBU12.GB�O“,<)+3AŒ",<*�1+@2*&8[@ �^B"@+3�? ¨v•N)+-'S:)p)+*�Q�3‰P�393�1 SdBU1+.<-'@=398[3�@

OrB�8cB�,<)=398G8<3�*�.<BU1+.F*�.F•‘3�?'? %œ(¶3‰@+-'.[S9;+.<.�BU1+?RC¼,<)=3œS9*�.<3œB�OX,<)=3 �¡-'1+-'5œ*�?	ŒJ;=6�3984–

.4C"5œ5Z39,48[-'SGŒ",<*�12@+*&8[@��^B"@=3�?

\

�¼Œ+Œ ��]‘-'1A,<)+3FOrBU?\?RB�•N-\1=•=%

��
�� ��!,0J���.�J3h�����<3 �m!*��) (+�/!%�)!B34) � -�&(!*)+�y5�$ $'! �")"5

(�-R,<)2-'1�,<)=3 �HŒ+Œ � ,<)=398<3 *&6+6�3�*&8[.A,4B•P�3 *…;+12-'„y;+3HS9*�12@+-'@+*&,43¶O�B�8^*…@=39•�8<393

B�O�O�8<393�@=BU5 .[*&,<-'.4O�C"-'1+•¼,<)+3TSdBU1+@+-R,<-RBU12.iB�O�,<)=3Y628<39Q"-'BU;+.œŒ"3�Sd,<-RBU1�� ‹&€ �—%…­®1+@+393�@�¨

,<)=398<3œ*&8<3‰5ZB�8<3œ.<S9*�?\*&8F62*&8<,<-'S9?'3�.F-'1H,<)=3 �HŒ+Œ �Ž,<)+*�1w-'1H,<)=3]Œ",<*�12@+*&8[@ �^B"@=3�?—¨

-'1 ,<)=3TO�B�8[5 B�O>.<„";+*&8<MJ.7*�1+@½.<?R396+,4BU1+.�%�ŒJ-'1+Sd3Y•‘3T•X*�1|,‰*p@=39•�8<393^B�O
O�8<393�@=BU5

-'1|,4398:*�Sd,<-'1=•‰.<,48<BU1=•U?RCA•N-R,<)^,<)=3c‡
-R•�•U.�/+3�?'@�¨ *�1+@¡.[„y;+*&8[M".�*�1+@^.<?'396+,4BU1+.N-\1|,4398[*�Sd,

•N-R,<)7,<)+3�‡
-R•�•U.‘,<)=8<BU;=•U)œ,<)=3�-R8 �	;=M�*�•‘*¬SdBU;=62?\-'1=•U.9¨y•‚3
)+*�@œP�39,4,4398XS[)=B"BU.43>.4,4B�62.�%

·NB�•F¨�.<,4B�62.GSdBU5Z3]?R39O�, –
*�1+@¶8:-R•U)|, – )2*�1+@=3�@�¨�� � � .�� � 


\

,<)=3œ, •‚BHS9*�1p*�?\.4B^57-¹¸�¨kP ;=,

OrB�8].<-'5Z62?\-'S9-R, Cw•‚3¼-R•U1=B�8<3Y,<)2-'.76�BU.<.<-'P2-'?'-R, Cp)=398<3y]:% £“)=3^•‚3�*&MJ?RC•-'1y,4398[*�Sd,<-'1=•

�

� �

5c;+.<,9¨k)=B�•‘39Q�398�¨�P�3i)+3�*�Q"C�¨�-'1¼B�8[@+398G1=B�,>,4B^SdBU1y,48[-RP2;+,43¬,4B"B^5¬;+S[) ,4BT6+8<3�S9-'.[-RBU1

3�?R3�Sd,48<B�•‘3�*&M¬B�P2.4398<Q&*&P2?R3�.9¨�*�.v•‘3�?'?"*�.�-\1GB�8[@+398�,4B>-'12Sd8<3�*�.43‘,<)=3‘‡
-R•�•U.v57*�.<.�¨�•N)+-'S:)

-'.01=B�,N*ZO�8<393>62*&8:*�5Z39,4398�-'1A,<)+3 �¼Œ2Œ �

\

.<393�¨+3�%a•=%R¨ � ‹&† �i]f7

�
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:

�

SdBU.
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†U‹"]

•N)=398<3

�

-\.�*�1H*�1=•U;+?\*&8�62*&8:*�5Z39,4398�¨�*�1+@ �

�

R

�

:

� \

`�
h]
-'.
*&•U*�-'1¼,<)=3c•‘3�*&M^/ 1=3

.4,48[;+Sd,<;=8[3FSdBU1+.4,<*�1y,9%

b�1‰,<)=3�SdBU1y,48[*&8<C�¨=,<)=3
8[-R•U)y, – )+*�1+@+3�@œ.4,4B�6

�

� 
¡S9*�1]P�3�
4?\-R•U)|, � 7x-',<.	57*�.<.XSdBU;+?\@

39Q�3�1 P�3¼?'-R•U)y,4398‰,<)2*�1e,<)+3¼,4B�6 57*�.[.9¨��

:

�

���

� �

:

`

�

�

�

:


��

�

(

�

:


��

�

¨�.[-'1+Sd3¡-',

@=By3�.�1=B�,�@2-R8<3�Sd,<?RC�3�1y,4398�,<)=3‘5ZBU.4,v-'5Z6�B�8<,<*�1y,�3�?R3�Sd,48<B�•‚3�*&M¬6+8<3�S9-'.[-RBU1�B�P2.4398<Q&*&P2?R3�.�%

°x8[*�Sd,<-'S9*�?\?RC>,<)=3	BU12?RCFSdBU1+@+-R,<-'BU1G-R,�1=393�@+.#,4B>.<*&,<-\.4OrC>-'.�,<)+*&,v-RO �

:

`

�

-'.k,4ByB�1=39•U*&,<-RQ�3�¨

,<)=3�1‰*&,X)+-R•U)œ,43�5Z6�398[*&,<;=8<3�.

\

•N)+398<3N,<)=3
3�?R3�Sd,48<B�•‚3�*&M].4CJ575Z39,48<C7-'.‚8<3�.4,4B�8[3�@‰*�1+@

SdBU1+.43�„";=3�1|,<?'C �

:


 �

�

R

•+]X*7SdBU1+@+3�1+.<*&,43G-'.XO�B�8[5Z3�@^-'1A,<)=3

�

� 
p@2-R8<3�Sd,<-RBU1�%ª­®,0,<;=8[12.

BU;=,�,<)+*&,>,<)+-'.�-'.�1=B�,>*�S9Sd396+,<*&P2?'3�¨#P�3�S9*�;+.43iBU1=3i•‚BU;2?'@H1=B�,�P�3Z*&P2?'3c,4BY•�39,>P2*�S[M

Or8<BU5 .<;+S:)¡*]SdBU1+@=3�12.<*&,43c6 )+*�.43c-\1|,4B],<)=3iŒJ,<*�1+@+*&8[@ �TBJ@=3�?�Q�*�S9;2;+5”@+;+8[-'1=•7,<)+3

?'-RO�39,<-'5Z3�B�O�,<)+3G~�12-RQ�398[.43 � ‹�‹��—%

£kBœP�3F„";+*�1y,<-R,<*&,<-RQ�3�¨ BU1=3G57*�CT*&•U*�-'1^S9*&8<8[C‰BU;=,N6�398[,<;=8<P2*&,<-RQ�3FSdBU5762;=,<*&,<-RBU1+.

\

,<)+-'.i)+*�.¬P�393�1p3d¸J,43�1+@=3�@…;=6 ,4B K�– ?RB"B�6•?R39Q�3�? � ‹&• �i]:¨xB�87.4,<;+@+C¶,<)=3A8<3�?R39Q&*�1|,¬39O\–

Or3�Sd,<-RQ�3i,<)=39B�8[C�¨�*�1¼3d¸J,43�1+.<-RBU1¡B�O �‚„2%

\

€�†.]:¨�BU1¼,<)=3¬?\*&,4,<-'Sd3 � ‹&I=¨�•&•F�—%�£“)=3c8<3�.<;+?',<.

*&8<3¼;2.<;+*�?'?RC 3d¸J6+8<3�.<.<3�@e-'1½,4398[57.]B�OF,<)=3¼57*�.<.]B�O
�

� �#¨��
�

���

¨“,<)=3H*�1=•U;+?'*&8‰Q�*&8[-R–

*&P2?R3

�

-\1|,48<BJ@+;+Sd3�@w-'1 �‚„2%

\

†U‹"]:¨‚-\1p,<)=3]O�B�8[5 ,<*�1

�

¨x*�.¬•‚3�?\?‚*�.i*�1 *�@+@+-R,<-'BU1+*�?

57*�.<.“6 *&8[*�5Z39,4398
8<3�?'*&,43�@¡,4Bœ,<)=3¬‡�-R•�•U.�.43�Sd,4B�8�¨ �
	

\

•�)+-'S[)^•‘*�.
*�.<.<;25Z3�@^?'*&8[•�3�¨

&

�

$�K&• 

39©¬¨�-\1 �	„ %

\

†U‹"]:¨ªP2;+,cS9*�1 *�?'.4B^P�3œ.[57*�?'?R398F•�-R,<)=BU;=,FQJ-RBU?'*&,<-\1=•T3d¸J6�398:-¹–

5Z3�1|,<*�?kSdBU1+.4,48[*�-'1y,<.f]:%
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¬�¨ª¬�®wGd¯°¦87 ¬�©X¤�@‰±‰©fkd¬�Gd¯‹©X«mkd¢ G°¢¥¦[«}s ��� �Vz�s‚©Fk 7	¬„¨¥¨,©FkZX’¦c¯%G°±‰¬ ¨¥¢no[±aG°¬BkYG�*�¢nopofkz¡#©Fk kBs ��� 2 X’¯°¦c¡ / �I<24 5 §

�M¯d¯°¦874k�¢¥«mMž¢¥®�©FG°¬ ¯°¬wo[¢¥¦[«ykD¨¥¬�©FkYG�®„¦c«mkYGd¯‹©X¢ª«ž¬eM vaOm¬��^@.¬�¯°¢¥¡£¬„«aG / �#0B4†§

Œ"BU5Z3c3d¸J*�5Z6 ?R3�.“B�Oª.<;+S:)^.4,<;2@+-R3�.“*&8<3¬.<)=B�•N1^-'1^«�-'•=%�$�†"%“£“)=3�.<3GS9;=8<Q�3�.
)+*�Q�3

P�393�1¬B�P+,<*�-\1=3�@iOrB�8ª*�1iB�6+,<-\57*�?"Q�*�?';+3‚B�O ���

���

¨|.<;+S:)c,<)2*&,x-R,�-\.�*�.	?'-R•U)y,�*�.v6�BU.<.<-'P2?R3�¨

P2;=, 	<;+.4,]1+*&8<8<B�•N?RC 3�.<S9*&6�3�.œ,<)+3¡SdBU1+.4,48:*�-'1|,]6�BU-'1y,43�@•BU;=,]*&P�B�Q�3�%ž£“)+3^/+•U;=8[3�.

-'1+@+-'S9*&,43	,<)+*&,�-R,�-'.�6�BU.<.<-RP ?R3ª,4BN•�39,�*N.4,48<BU1+•N3�1=BU;=•U)G,48[*�1+.<-',<-RBU1F39Q�3�1c•N-R,<)F?\-R•U)|,43�.<,

‡�-R•�•U.ª5œ*�.<.43�. �

�

�_$�$�€

[„[„[

$�K&• 

39©¬¨�6+8<B�Q"-'@+3�@G,<)+*&, � �

���

&

�

*
Or39•…£�39©c%U³
1=B�,<)=398

•N-'1+@=B�••57*�C¬3d¸=-'.4,x*&,	*F.[57*�?'?JQ&*�?';=3 �
	

(

$�K&• 

39©¬¨U•N)=398<39P"C¬,<)=3N‡
-R•�•U.x.43�Sd,4B�8

-'.X.<;=›œS9-R3�1y,<?RCœ@2-¹µ�398[3�1|,XO�8<BU5’,<)=3cŒ",<*�1+@2*&8[@ �TBJ@=3�?�BU1=3�,4B78<3�?\*�¸]SdBU1+.4,48:*�-'1|,<.XBU1

�

�

¨2*�1+@AC�39,
*�?'?RB�• OrB�8�*7.4,48<BU1=•Z,48:*�1+.<-R,<-RBU1#%

³�.>-\1¶ŒJ3�S&%�`=%a`=%LK"¨�,<)=3�.43i6�398<,<;=8<P *&,<-RQ�3c628<3�@+-'Sd,<-RBU12.�1=393�@¶.<,<-'?'?�,4BYP�3iS[)+3�S<M�3�@

*&•U*�-'1+.4,‘1=BU1J–—6�398<,<;=8<P *&,<-RQ�3N?'*&,4,<-'Sd3
.4,<;+@+-'3�.9%�³
1‰3d¸J*�5Z6 ?R3NB�O�,<)=3�8<3�.<;+?',<.xB�P+,<*�-'1+3�@

-'.X.<)=B�•�1Y-'1A«�-'•=%�$�‹y%	(¶3FB�P2.4398<Q�3�,<)+*&,0O�B�8<,<;+12*&,43�?RCœ,<)=3�6�398<,<;=8[P2*&,<-RQ�3
3�.4,<-'57*&,43�.

,<;=8[1ABU;=,“,4BœP�3FSdBU12.4398<Q&*&,<-RQ�3G-'1A,<)+-\.0S9*�.43�%

£kB¡.<;+5757*&8:-'.43�¨k-R,>•�-'?'?�P�3ZQ�398<C¶-'1|,4398[3�.4,<-'1=•Y,4B^.<3937•N)+*&,F,<)+3œ¦k‡>W§SdBU?'?'-\@=398

,43�?'?'.X*&P�BU;=,X,<)=3>57*�.<.43�.XB�O�,<)=3>‡�-R•�•U.“62*&8<,<-'S9?R3

\

.p]:¨J*�.X•‘3�?'?�*�.XB�O�,<)=3>.4,4B�62.9%‚b�12Sd3

M"1=B�•N1�¨&*“Oƒ*�-R8[?RC�.4,48<BU1+•

\

*�?R,<)=BU;=•U)¬.4,<-'?\?&BU1+?RC>1=3�Sd3�.<.<*&8[C ]#SdBU1+@+-R,<-RBU1FOrB�8�•�3�1=398[*&,<-'1+•

,<)=3�P2*&8<C�BU1Y*�.4CJ575Z39,48<C‰•N-R,<)]3�?R3�Sd,48<B�•‚3�*&MA62)yCJ.<-'S9.XS9*�1A3�-R,<)=3980P�3�SdBU1=/+8[5Z3�@#¨"B�8

3d¸JS9?';2@=3�@�%

��

	 �y�<�<-�!%� !w3h) �/3h� �g!�� -/��0�� #�)+��-�$ �"�/!*)+$'3 1 5�����$ � ( �


�-RQ�3�1 ,<)=3H1=3�Sd3�.<.<*&8[CeSdBU1+@+-',<-RBU1�,<)+*&,Y*�1|CeP2*&8<C�BU1 *�.4CJ575Z39,48<C½6�BU.[.<-RP2?RC •�3�1J–

398[*&,43�@ -'.‰1+B�,œ•X*�.<)=3�@�BU;=,A*&Or,4398<•X*&8[@+.�¨0,<)=3¼1+3d¸",],<*�.4M••‘BU;+?'@½P�3¡,4B *�Sd,<;2*�?'?RC

•�3�1=398[*&,43w-',9%’£N)+-'.A-'.T* O�B�8[57-'@2*&P2?R3HS[)+*�?'?'3�1=•�3 -'1 1=3�*&84–—3�„";+-'?\-RP+8[-';25

\

B�8^1=BU1=–

3�„y;+-\?'-RP+8[-\;+5 ]J,<)+398[57*�?U/23�?'@>,<)=39B�8<C�%ª«=B�8[,<;+1+*&,43�?RC>,<)=3‚6+8<B�P2?'3�5 .4393�57.�,4BNOƒ*�Sd,4B�8[-'.43



K�V�K ���

{

w,^Qe	V

0.0 0.5 1.0

T a

0.0

0.5

1.0

1.5

2.0

D
 v

/T

 

2-loop

1-loop
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-'1|,4BiQ&*&8[-RBU;+.X.4,4396 .9¨+*&,“?R3�*�.4,0.4BU5Z3>B�O�•N)+-'S:)A*&8<3>*�?R8<3�*�@=C‰8<3�*�.4BU1+*&P2?'C‰;+1+@+398‘SdBU1J–

,48<BU? 7

$&%N³ /28[.4,‘B�8[@=398X62)+*�.43
,48[*�1+.[-R,<-RBU1‰6+8<BJSd393�@+.‘,<)=8<BU;=•U)]P2;=P2P2?R3N1";+S9?R3�*&,<-RBU1A*�1+@

.<;=P .43�„y;+3�1|,7•�8[B�•“,<)
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39,4398[5œ-'1+-'1=•¶,<)+3¡*�5ZBU;+1y,œB�O>.<;=–

6�398[SdB"BU?'-'1=•7628<3�Sd3�@+-'1=•œ,<)=3c,48:*�1+.<-R,<-RBU1#¨2B�8
,<)=3¬1";+S9?R3�*&,<-'BU1^,43�5Z6�398[*&,<;+8<3�¨�-\.

* 
41+3�*&84–—3�„y;2-'?'-RP+8:-';+5 �HSdBU5Z62;+,<*&,<-RBU1�¨0P�3�?'-R39Q�3�@…,4B P�3T8[*&,<)=398]•‘3�?'?“;+1+@+398

SdBU1y,48<BU? 7xO�B�8�*i8<3�Sd3�1y,�1+BU1J–—6�398<,<;=8<P2*&,<-'Q�3�.<,<;+@=C‰*�12@Y8<39O�398<3�1+Sd3�.9¨2.<393 �a•�V �—%

K"%N¥
39,4398[57-'12-'1=• ,<)=3^Q�3�?RB"S9-', C•*&,œ•�)+-'S[)½P2;=P+P ?R3�.¬3d¸"62*�12@½*&O�,4398]1";+S9?R3�*&,<-RBU1#¨
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�
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41=3�*&84–
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Q"-RBU?\*&,<-'1=• 
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-'1]O�8<BU1|,XB�O�,<)=3�•‘*�?\? �=*�1+@Y@+-¹µ�;+.<-'1+•F,<)=3>8<3�.<;2?R,‚,4BZ,<)+3
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(¶3X1+B�•…5ZB�Q�30*�•‘*�CcO�8<BU5ž62)+*�.43‚,48[*�1+.<-R,<-'BU1+.k*�1+@c3�„";+-'?'-RP28[-';+5�,<)=398[57B"@=CJ1+*�57-\S9.9¨

,4Bœ@+-'.<S9;2.<.0*iOr39•ž,4B�62-'S9.“-\1Y1=3�*&84–—3�„";+-'?'-RP28[-';+5 62)|CJ.<-'S9.�%
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¦#39,G;+.cSdBU1+.<-'@+398G*Y,<)=398[5œ*�?'-'.43�@H62?\*�.<57*A•N)=398[3762*&8<,<-'S9?'3�.F@=3�1=B�,43�@pPyC � S9*�1p-\1

6+8[-'1+S9-'62?R3FP�3iB"S9S9*�.[-RBU1+*�?'?RC^6+8<BJ@+;+Sd3�@�¨�P2;=,
,<)=3�-R8F-\1|,4398[*�Sd,<-'BU1+.>*&8<37.4BA•‘3�*&M¡,<)+*&,

BU1+Sd3c628<B"@2;+Sd3�@Y,<)=39CT1=B]?RBU1=•�398
-'1|,4398:*�Sd,�•N-',<)Y,<)=3G6 ?'*�.<57*J¨ 3�.<.43�1y,<-'*�?'?RCA,<)";+.“3�. –

S9*&62-'1=•A,<)=37.4CJ.4,43�5Y%Z³
1¶3d¸=*�5Z62?R3iB�OX*A, C"62-'S9*�? 
41=3�*&84–—3�„";+-'?\-RP+8[-';25 �7B�P2.<398<Q�*&P ?R3

•‚BU;+?\@AP�3>,<)+3F6+8<BJ@+;+Sd,<-RBU1]8[*&,43GB�Ov.[;+S[)Y6 *&8<,<-'S9?R3�.9%x°‚)|CJ.<-'S9*�?k*&6+62?'-'S9*&,<-'BU1+.X57-R•U)y,
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