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&'()(*+,-./0,1)(/.*2,-('234./,('0,115,.*�
6'78,./43.)7���534139)5341,:;�8/-(,

<(,=, 3&/2>/ ?)-6'@?,1>1)A( +,-./0,1)(/.*2,-('
4,?,(4'7 B0.'2,: +?'8/?2, ���CD�� 234./,('0,1E
43-,&4,1���F2)9>1)/8>7������F2/'8/G2'8)./:�
6/=,+?/0-()1./2'GF'94)4,=,8/-()=/2,8)5>.1>?/�
9)24)H0>:43-,&/4;�?,I/---5,?4'=/2,8)'9()4'7
?'0,1F2)9>1)/8>:+,�2)3&2,83���	�
���	�
������F
-?,02' +,+>(4/ -,5?)(* =,.,1,.,843 '9 8'..')?0)
43-,&4,1;J(,-/?*/92)G8)(/8)('&/-4)G9)0)&)F'8>
?)--4)H/831./4)(/.*23A'-(,?'A//8)(/8)('&/-4,=,
'5',.,='&/-4,=,)-+/4(,1;
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�?/0-()1*(/F&(,I/.>:('?)H4)4,:�(,=)9/(>./H).
1,02,8GK'4/F)+,(,8<(,(GK'419,?1).-G;�,+3-�
('8F&(,=)9/(>2/-=,?/.'F4)4<(,-.3&'.,-*5>1
?/).*2,:H'92'F)?)9./(/.'-*2)8)./2*4'/43-,&4'
2)+,0,5'/ 4,2@/((' B?'-;�E; �-(/-(1/22>: 1,+?,-L

�/?/1,0-()(*'-)2=.':-4,=,�;�'2,=?)0,1);
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8,H2,.'+,<('8,5?>14)81,--()2,1'(*(,F&(,5>.,
2)+'-)2,1=)9/(/M
�)0)&)'2(/?/-2//F&/88,H/(+,4)9)(*-G2)+/?1>:
19=.G0FC,2)2/-1,0'(-G.'6*4-4./'1)2'A,5?>14,1
0?3=-0?3=,8F4)4530(,<(,5>.'43-,&4'+)9.);�,�
+/?1>7F8>1+,.2/8,=.'+,(/?G(*&)-(*,5?>14,1;�,�
1(,?>7F1-32034/5>.,82,=,<49/8+.G?,1=)9/(>F'
+,<(,834)4'/�(,,5?>14'8,=3(+/?/4?>1)(*-G8/H03
-,5,:'-,0/?H)(*43-4',02'7'(/7H/@?)9;�)4'8
,5?)9,8F9)0)&3,1,--()2,1./2''=)9/(>8,H2,2)�
91)(*9)0)&/:,+/?/4?>1)AK'7-G43-,&4)7;
!,(*2)6))2).,='G-,5?>14)8' =)9/(2/-4,.*4,
+?'(G23()9)36'F9)0)&)1,--()2,1./2'G(/4-()=)9/(>
+, -1,/: -3(' )2).,='&2) 9)0)&/ -5,?4' ��� '9
@?)=8/2(,1;
�)+,82'8F&(,���8,H2,+?/0-()1.G(*-/5/4)4
I/+,&43 '9 91/2*/1 B234./,('0,1E &/(>?/7 ('+,1F
,5,92)&)/8>7 5341)8'�F �F � '$;� -,H)./2'AF
(/72,.,='GF4,(,?)G+,91,.'.)5>2)8&'()(*I/.>:
=/2,8+,-./0,1)(/.*2,F234./,('09)234./,('0,8F/K/
2/+?'038)2);�/82/8/2//F3&/2>/2)3&'.'-*,+?/0/�
.G(*+,-./0,1)(/.*2,-(*234./,('0,114,?,(4'743�
-,&4)7���;�)0)22>:8,8/2(-)8>/?)-+?,-(?)2/2�

2>/(/72,.,='''8/A(0/.,-?'0)8'0.'2,:
1-/=, .'6* ���CD�� 234./,('0,1 B?'-;NE;
�?,&'(>1)/(-G82,H/-(1,?'0,1'92/-4,.*�
4'74,+':,02,=,=/2,8)F'+,.3&)/(-G='=)2(�
-4':+)9.B14,(,?,843-,&4'8,=3(+/?/�
4?>1)(*-GE;�)+?'8/?F=/2,88./4,+'()A�
K/=, 0.'2,: 1 D 8'..')?0) 234./,('0,1
+,(?/53/(-5,?4'+)9.)'98'..')?0)43-,&�
4,1C4)H/(-GF<(,?/4,?00.G=,.,1,.,8,4
()4,=,?,0);
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�)4'8,5?)9,8F9)0)&)-/41/2'?,1)2'G
=/2,8)-1,0'(-G4&(/2'AB(;/;,+?/0/./�
2'A+,-./0,1)(/.*2,-('E?'0,1B5',.,�
='&/-4)G&)-(*E'-5,?4/@?)=8/2(,1B8)�
(/8)('&/-4)G&)-(*E;�/?1)G9)0)&)1/0/(
-1,A 0,.=3A ' 9)+3()223A '-(,?'A -
���7=,0,1F4,=0)�,.(/?�'.5/?(BOPQRST
UVQWSTRE '�?/0 �<2=/? BXTSY ZP[\STE
+,.3&'.'�,5/./1-43A+?/8'A9)'9,5�
?/(/2'/+/?1,=,8/(,0)&(/2'G?'0,1;�
2)&)./�����72)?>24/+,G1'.'-*-,1?/�
8/22>/-/41/2)(,?>B8)6'2>0.G,+?/�
0/./2'G 43-,&4,1 +,-./0,1)(/.*2,-('
���EF ' - <(,=, 8,8/2() 0.G 9)0)&'
-/41/2'?,1)2'G 2)&).)-* 2,1)G <?); �
N���=,032/-4,.*4,-,(/2()4'78)6'2F
?)5,()G5/9,-()2,14'5,.//=,0)F+?,&'�
().' 0,-()(,&2, 5,.*6,/ &'-., ?'0,1F
&(,5>30).,-*1,98,H2,,+?/0/.'(*+,-�
./0,1)(/.*2,-(*=/2,8)&/.,1/4);�5,?�
4)<(,=,=/2,8)+,(?/5,1).)2/-4,.*4'7
8/-GI/1?)5,(>,02'7'9-)8>7+?,'91,�
0'(/.*2>7 -3+/?4,8+*A(/?,1 (,=, 1?/�
8/2';
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�3(* +,9H/ 8> 0,-()(,&2, +,0?,52,
?)--4)H/8,(,8F4)4&'()A(?'0>F)+,4)
,-()2,1'8-G 2) 1>&'-.'(/.*2,: 9)0)&/
������ ������
��	 C 4)4F '-+,.*93G
+,.3&/22>/?'0>F,+?/0/.'(*+,-./0,1)�
(/.*2,-(*1-/=,=/2,8);
!,(G'1,--()2,1./2'/=)9/(>F'-5,?4)
@?)=8/2(,1 -1,0G(-G 4 -4.)0>1)2'G +)9.)F 9)0)&)
-5,?4'92)&'(/.*2,-.,H2//F'2/(,.*4,'9�9)-1,/=,
='=)2(-4,=,8)-6()5)B2)+,82'8F&(,2)88,H/(+,�
(?/5,1)(*-G,5?)5,()(*8'..')?0?'0,1E;�,�+/?1>7F
=)9/() 2)+'-)2) 2) 2/4,(,?,8 +,2G(2,8 G9>4/; �=,
+?)1'.)5303(+,0-4)9>1)(*2)8F8,=3(.'4)4'/�(,
01) ,(?>14) 2)7,0'(*-G ?G0,8F 12/ 9)1'-'8,-(' ,(
(,=,F+/?/4?>1)A(-G,2''.'2/(B?'-;DF�E;�(,H/
1?/8G+?)1'.)�G9>4)����+,5,.*6/:&)-('2/'9�
1/-(2>5',.,=)8F''-7,0G'9,02,:(,.*4,+,-./0,1)�
(/.*2,-('+?)4('&/-4'2/1,98,H2,+,2G(*F8,=3(.'
01)2/+/?/-/4)AK'7-G?'0)?)-+,.)=)(*-G5.'94,'.'
0)./4,0?3=,(0?3=);
�(,?)G-.,H2,-(*-5,?4'@?)=8/2(,1-,-(,'(1(,8F
&(,).@)1'(+,-./0,1)(/.*2,-(/:���-,-(,'(1-/=,
'9]5341L�F�F�'$;
)5,()-8)./2*4'8).@)1'(,8
3-.,H2G/(1,--()2,1./2'/'-7,02,:+,-./0,1)(/.*2,�
-('F+,-4,.*435,.*6//4,.'&/-(1,+/?/-/&/2':530/(
1>91)2,-.3&):2>8'+?'&'2)8'B?'-;DF�E;
��(?/(*'7F .A5)G+,-./0,1)(/.*2,-(*���-,0/?�
H'(82,H/-(1,�4,2-/?1)('12>73&)-(4,1�C234./,�
('02>7�-.,1�F4,(,?>/+,1(,?GA(-G82,=,?)9+,0�
?G0+?)4('&/-4'5/9'98/2/2':;�)+?'8/?F1=/2,8/
&/.,1/4) +,-./0,1)(/.*2,-(* ()4 2)9>1)/8,=, ����
+,1(,?)B0.'2,:+?'8/?2,D��234./,('0,1E1-(?/&)�
/(-G-1>6/8'..',2)?)9F+?'&/814)H0,817,H0/2''
'98/2/2>1-/=,2/-4,.*4,234./,('0,1;�,<(,830.G

4,24?/(2,=,@?)=8/2()5>1)/((?302,,+?/0/.'(*F1
4)4,8'8/22,4,2-/?1)('12,83&)-(4/=/2,8),22)7,�
0'(-G;�,07,0GK/:'..A-(?)I'/:<(,=,9)(?302/2'G
8,H/(5>(*+,+3.G?2)G4,=0)�(,1� �=,.,1,.,84)
�^TVP__QS�;!,(G+,-3('<(,,5>&2>:+)9.1-/=,'9�`
43-,&4,1F'-7,02,/'9,5?)H/2'/-,0/?H'(82,=,,0'�
2)4,1>7@'=3?,4F+,1(,?GAK'7-G2)82,='743-,&�
4)7F'9�9)&/=,-,5?)(*�^TVP__QS�-3K/-(1/22,-.,H�
2//F&/8,5>&2>:+)9.B?'-;DF	E
�)4,2/IF-,1?/8/22>/-/41/2)(,?>0)./4,2/-,1/?�
6/22>F ' -&'(>1)/8>/ '8' ?'0> -,0/?H)( 82,=,
,6'5,4;�,<(,83F2)+?'8/?F01)?'0)F2)7,0'16'/-G
1=/2,8/0)./4,0?3=,(0?3=)F8,=3(5>(*1?/93.*()(/
,6'54' '2(/?+?/('?,1)2> 4)4 +/?/-/4)AK'/-G
B?'-;DF�E;
�/+/?*F4,=0)8>1>G-2'.'F4)4'/(?302,-('-1G9)�
2>-+?,I/--,8-/41/2'?,1)2'G���F8,H2,?)--4)�
9)(*,8)(/8)('&/-4,8)++)?)(/F-+,8,K*A4,(,?,=,
8,H2,+,0,:('49)0)&/-5,?4'@?)=8/2(,1;
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�/?/0(/84)4+/?/:('2/+,-?/0-(1/22,48)(/8)('�
4/F0)1):(/2/82,=,,(1./&/8-GF&(,5>.3&6/+?/0-()�
1'(*'-(,?'&/-4':4,2(/4-(;�)&2/8-abccc1/4)'
+?3--4,=,=,?,0)�/2'=-5/?=)B12)-(,GK//1?/8GC
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�).'2'=?)0E;�/2'=-5/?=?)-+,.)=).-G(,=0)2)0137
5/?/=)7?/4'�?/=,.''0137//,-(?,1)7;J('&/(>?/
&)-('=,?,0)-,/0'2G.'-*8/H03-,5,:-/8*A8,-()8'
B?'-;]F�E;�'(/.'�/2'=-5/?=).A5'.'+?,=3.'1)(*�
-GF ' '8 -()., .A5,+>(2,L 8,H2, .' +?,:(' +,
4)H0,83'9-/8'8,-(,1?,12,,0'2?)9'1/?23(*-G
+,-./ <(,=, 1 '-7,023A (,&43M J(,( 1,+?,- -().'
2)9>1)(*�9)0)&/:,�/2'=-5/?-4'78,-()7�;�4,2&)�
(/.*2>:,(1/(2)2/=,0).1��Dd=,031/.'4':8)(/8)�
('4�/,2)?0J:./?B/=,+,?(?/(+?'1/0/22)?'-324/
�]E;
/6/2'/J:./?)F4,(,?,/8>,5-30'8&3(*2'H/F
,&/2*.A5,+>(2,F+,(,83&(,/=,8,H2,+?'8/2'(*2/
(,.*4,48,-()8�/2'=-5/?=)F2,'4.A5,:0?3=,:-/('
8,-(,1;
�(,?)G'-(,?'G-.3&'.)-*1�35.'2/F=0/1�ed�=,03
'?.)20-4':8)(/8)('4�'.*G8�)8'.*(,2B/=,+,?(?/(
+?'1/0/22)?'-324/�]E'9,5?/.��4,-)<0?'&/-43A �

'=?3�;J() �'=?)�F 2)-.)H0)(*-G 4,(,?,: 0,1,.*2,
2/+?,-(,0)H/+,-,1?/8/22>88/?4)8F-,-(,G.)'9
0/?/1G22,:0,-4'-N�.324)8'F2/4,(,?>/'94,(,?>7
5>.'-,/0'2/2>8/H03-,5,:.'2'G8'F'N�+?,238/�
?,1)22>7@'6/4F4,(,?>/8,H2,5>.,1-()1.G(*1<('
.324'B?'-;dF�E;$/.*'=?>9)4.A&).)-*1-./03AK/8L

?)--()1'(*@'64'+,.324)8()4F&(,5>@'64)�5>.)
-,/0'2/2)2)0,-4/.'2'/: -@'64,:NF ()F 1 -1,A
,&/?/0*F-,/0'2G.)-*-@'64,:DF'()40).//1+.,(*
0,@'64'N�F4,(,?)G0,.H2)5>(*-1G9)2)-@'6�

4,: �;�?3='8'-.,1)8'F/-.'5>8>6.'+,.'2'G8,(
@'64'4@'64/1+,?G04/1,9?)-()2'G2,8/?,1F(,8>
+,5>1).'5>34)H0,:@'64'?,12,,0'2?)9'14,2I/
1/?23.'-*5>4'-7,02,:;

���:(

�)4,2&'1 - '-(,?'&/-4'8 <4-43?-,8F +/?/:0/8 4
,+?/0/./2'G8;�)9,1/8������2)5,?	����
F-,/0'�
2/22>7 �������F =0/ 4)H0,/ ?/5?, -1G9>1)/( 01/
1/?6'2>; �5-(?)4(2,-(* <(,=, ,+?/0/./2'G 8,H/(
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�?'.,H/2'G<(,:(/,?''14.A&)A(1-/5G2/(,.*4,
0,?,H2>/'(/./@,22>/'.'4,8+*A(/?2>/-/('F2,'
8/2//,&/1'02>/+?'8/?>F()4'/4)4'93&/2'/?)-+?,�
-(?)2/2'G<+'0/8':'.'8,0/.'?,1)2'/-->.,48/H03
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AK'/?/5?)B?'-;dF�E;

<!����(
�
����4*����(
0��(

�/+/?*8>,5,5K'801/2)6''-(,�
?'&/-4'/ 9)0)&' 2) 1-/ 1,98,H2>/
=?)@>;�?/0+,.,H'8F&(,32)-/-(*
2/4':=?)@F4,(,?>:8>,5,92)&'8�F
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4,=0)2)6'8=?)@,8G1.G/(-G�F-,,(1/(-(13/(?/6/�
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?/5?)8=?)@);�.G2)6'7
I/./:'8//(-8>-.'93&)(*

�J$'��$(,.*4,0.G-1G92>7=?)@,1;�/0*=?)@F2/
G1.GAK':-G-1G92>8F)1(,8)('&/-4'2/-,0/?H'(2'
<:./?,1)F 2' =)8'.*(,2,1) I'4.); �,<(,83 1 <(,8
?)90/./4)H0>:=?)@530/(+,0?)938/1)(*-G-1G92>8;
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H/(2)810).*2/:6/8'9.,H/2'';!,(G
�J$ ' ��$ 2) +/?1>: 19=.G0 4)H3(-G
+,7,H'8'F-+/I').'-(>1,5.)-('(/,?''
).=,?'(8,11-4,?/,52)?3H'.'F&(,32'7
-,1/?6/22,?)92>/).=,?'(8'&/-4'/-1,:�
-(1)L �J$ 8,H/( 5>(* 5>-(?, ?/6/2)
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-(,/3-.,1'/?)9?/6'8,-('�J$0.G+?,�
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0.G�/2'=-5/?-4,=,=?)@)�2)?'-324/]F�1/?72GGF
2'H2GG'+?)1)G1/?6'2>'8/A(-(/+/2*DF)3./1,:
1/?6'2>F,5,92)&)AK/:,-2,12,:,-(?,1�/2'=-5/?�
=)F-(/+/2*?)12)d;�)4'8,5?)9,8F-(/+/2*1/?6'2>
'=?)@)�?)12)&'-.38,-(,1-,/0'2GAK'7-,,(1/(�
-(13AK3A<(,:1/?6'2/&)-(*=,?,0)-0?3='8'?):,�
2)8';
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'0?3=,/,5G9)(/.*2,(,H/1/?2,F'2),5,?,(;
)12,�
-'.*2,-(* 3(1/?H0/2': , -(/+/2G7 1/?6'2 ' -3K/�
-(1,1)2'' <:./?,1) I'4.) G1.G/(-G ,&/2* 8,K2>8
?/93.*()(,8F+,(,83&(,-/=,+,8,K*A0.G.A5,=,
=?)@)�8>-8,H/8,+?/0/.'(*F/-(*.'3�<:./?,1
I'4.F
�  �������� 	�� ����&;�8/-(, <(,=, 0,-()�
(,&2, 530/( +?,1/?'(* -(/+/2* 4)H0,: 1/?6'2>F )
<(,0,1,.*2, ./=4)G1>&'-.'(/.*2)G9)0)&)0)H/0.G
5,.*6,=,=?)@);
�)8/('8F&(,+?'8/2/2'/(/,?/8>J:./?)2/8/0./2�
2,0)/(?/6/2'/9)0)&',�/2'=5/?-4'78,-()7;�>
3H/+,4)9).'1>6/F&(,2/34)H0,:1/?6'2>�&/(2)G
-(/+/2*;�,<(,83�2/-,0/?H'(<:./?,1)I'4.)F'
8)?6?3(F,4,(,?,88/&().'=?)H0)2/�/2'=-5/?=)F2/
-3K/-(13/(;
�abcc1/4)1+.)2'?,14/�/2'=-5/?=)82,=,/'98/�
2'.,-*F2,,4)9>1)/(-GF&(,)2).,='&2>:=?)@F2)?'�
-,1)22>: 0.G -,1?/8/22,=, =,?,0) �).'2'2=?)0)F
(,H/ 2/ -,0/?H'( <:./?,1) I'4.) B?'-;�Eg ,02)4,F
(/+/?*1<(,8=?)@//-(*������	 "�#F&(,,92)&)/(F
&(,,5'()(/.*�).'2'2=?)0)8,H/(+?,:('-*+,4)H0,�
838,-(31(,&2,-(',0'2?)9F2,2/8,H/(+?'<(,8
1/?23(*-G(30)F,(430)2)&).;�)4'8,5?)9,8FH'(/.'
�).'2'2=?)0)2)4,2/I�(,0,-('=.'F+,4?):2/:8/?/F
&)-('&2,FI/.'H'(/./:�/2'=-5/?=);�?)10)F-/:&)-

+?,=3.'1)(*-G+,�).'2'2=?)030)./4,2/()4+?'G(�
2,F4)4<(,5>.,1��DdF+,-4,.*43-()?>:�/2'=-5/?=
5>.-'.*2,?)9?36/2)2=.':-4,:5,85)?0'?,14,:1
��]]'+?)4('&/-4'+,.2,-(*A+/?/-(?,/2;
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+?/0-()1.G(*-/5/,?'/2('?,1)22>:=?)@4)4-7/83

����L�����
�����	�������
I��	�� �� +O����) ��
���*
��
,

����P�� �(� E����������� >�����>��� ���
�
������ %�	������ �Q� �����
�� 
	
�����	�����I�
����
�(�+M�>��������%�	������ �,��R/�������*������0�� 
���������������
����
������-�����������	�����
������>
���	�)*	
���I��	!

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



� � � � � �
� � � � � � � ��

3.'I-,02,-(,?,22'801'H/2'/8g(,=0)2)6'-7,02>:
2/,?'/2('?,1)22>:=?)@530/(-7/8,:3.'I-013-(,�
?,22'801'H/2'/8;�,,(1/(-(1/22,F<:./?,1I'4.1
,?'/2('?,1)22,8=?)@/�C<(,+?,-(,<:./?,1I'4.F
4,(,?>:+?,7,0'(+,3.'I)81+?)1'.*2,82)+?)1./�
2'';�)8'.*(,2,1I'4.1�,+?/0/.G/(-G)2).,='&2,
B?'-;eE;
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14,2I/<(,:-()(*'18/-(/-,5-3H0/2'/8(,=,F4)4
8,H2, 2):(' <:./?,1 I'4. 0,-()(,&2, �5>-(?,� 1
-8>-./(/,?''4,8+*A(/?2>71>&'-./2':;�-2,12)G
'0/G -,-(,'( 1 (,8F &(, 2)8 2/ 2)0, +?,1/?G(* +,
,&/?/0' 1-/ 1,98,H2>/ I'4.> 1 ,?'/2('?,1)22,8
=?)@/ � 0.G (,=,F &(,5> +,2G(*F -,0/?H'( .' �
<:./?,1I'4.;�,-()(,&2,.'6*+,-&'()(*17,0GK'/
' '-7,0GK'/ -(/+/2' 1-/7 1/?6'2L /-.' 3 4)H0,:
1/?6'2>17,0GK)G''-7,0GK)G-(/+/2'-,1+)0)A(F
(,<:./?,1I'4.8,H2,./=4,+,-(?,'(*g/-.'H//-(*
7,(*,02)1/?6'2)F34,(,?,:17,0GK)G''-7,0GK)G
-(/+/2'?)9.'&2>F (,+?,1/-(' <:./?,1I'4.2/1,9�
8,H2,;
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�0,72,1./22>/ (/,?/8,: J:./?)F 8> 8,H/8 9)�
0)(*-G 1,+?,-,8F -3K/-(13/( .' +,0,52>: +?,-(,:
?/93.*()(0.G?/6/2'G��$;�,2/-8,(?G2)(,F&(,
1>'=?)(*1��4,-)<0?'&/-43A'=?3�2/()43H-.,H�
2,F?/6/2'/��$0.G+?,'91,.*2,=,=?)@),-()/(-G
2/'91/-(2>8;
�.)12)G(?302,-(*9)4.A&)/(-G1(,8F&(,/-.'0.G
?/6/2'G�J$32)-/-(*(/,?/8)J:./?)F(,0.G��$
)2).,='&2,/ +?,-(,/ 3-.,1'/ 2/'91/-(2,; �,2/&2,F
1> 1-/=0) 8,H/(/ 9)0/:-(1,1)(* 0.G ?/6/2'G ��$
8/(,0�=?35,:-'.>�F(;/;9)+?,=?)88'?,1)(*4,8+*�
A(/?+/?/5'?)(*1-/+3('+,=?)@3'-,,5K)(*F4)4
(,.*4, ,2 2):0/( =)8'.*(,2,1 I'4.; �,2G(* <(,(
8/(,00,1,.*2,./=4,F2,+?/0-()1*(/-/5/,=?,82>:
=?)@F14,(,?,82/(=)8'.*(,2,1)I'4.);�.G<(,=,
=?)@)4,8+*A(/?3+?'0/(-G+?,1/?'(*4)H0>:+3(*
+,2/83F+/?/0(/84)4-,,5K'(*1)8F&(,=)8'.*(,�
2,1)+3('2/-3K/-(13/(;�)()-(?,@'&/-4':2/0,-()�
(,4<(,=,8/(,0)-,-(,'(1(,8F&(,1-?/02/8=?)@/
1-/=, .'6* '9 (>-G&' 1/?6'2 ?)92>7 +3(/: -3K/�
-(13/(5,.*6/F&/8)(,8,11,1-/./22,:h
��$5>.),02,:'9+/?1>7).=,?'(8'&/-4'79)0)&F
4,(,?3A2/30).,-*?/6'(*0)H/-)8>85./-(GK'8
3&/2>8;�,-./82,='7./(5/-+.,02>73-'.':-+/I'�
).'-(> 1 ,5.)-(' ijklmRST niVS[iS 2)&).' 9)038>�
1)(*-GF G1.G/(-G .' ��$ <@@/4('12, ?)9?/6'8,:;
�?3='8'-.,1)8'F2/8,H/(.',4)9)(*-G()4F&(,'7
2/30)&' 1 +,'-4)7 5>-(?,=, ).=,?'(8) 1>91)2> 2/
2/0,-()(4,8-,,5?)9'(/.*2,-('F)(/8F&(,<@@/4('1�
2,=, ).=,?'(8) 0.G ?/6/2'G ��$ +?,-(, 2/ -3K/�
-(13/(; #,.// (,=,F 1 �����7 =,0)7 3&/2>/�4,8+*A�
(/?K'4',52)?3H'.'/K/(>-G&'?)92>7).=,?'(8'�
&/-4'79)0)&-(,:H/-30*5,:F4)43��$L2/-8,(?G
2)(,F&(,,2'&?/91>&):2,+?,-(,1>=.G0G(F2'4(,
2/ -8,=+?'038)(*0.G2'7<@@/4('12,=,?/6/2'G;
��$18/-(/-,82,='8''9<('79)0)&(/+/?*2)9>1)�
A(�op�+,.2>8'�N 9)0)&)8';
�K/5,.*6/3-'.'.?)9,&)?,1)2'/F1>91)22,/2/�
30)&/:1-/7+,+>(,42):('+?,-(,/3-.,1'/?)9?/6'�
8,-('��$F()4,:@)4(L7,(G1-/op�+,.2>/9)0)&'
?)9.'&2>F ,4)9>1)/(-GF ,2' 1-/ <41'1)./2(2> 0?3=
0?3=3C /-.'2):(' 5>-(?>: ).=,?'(8?/6/2'G ,0�
2,:()4,:9)0)&'F(,'92/=,)1(,8)('&/-4'+,.3&'(�
-G 5>-(?>: ).=,?'(8 0.G 1-/7 ,-().*2>7h �)0)&)
<@@/4('12,=,?/6/2'Gop�+,.2>79)0)&B'.',4,2�
&)(/.*2,=,0,4)9)(/.*-(1) (,=,F &(, ()4,=,?/6/2'G
2/ -3K/-(13/(E 2)-(,.*4, @320)8/2().*2) 0.G
ijklmRSTniVS[iS'8)(/8)('4'F&(,,2)1,6.)1-+'�
-,4 ��)0)& �>-G&/./('G� ,( �)(/8)('&/-4,=, �2�
-('(3()�.<GF,+35.'4,1)22>:1N���=,03L2):0'(/
<@@/4('12>:).=,?'(80.G4)4,:�2'530*op�+,.2,:
9)0)&''.'0,4)H'(/F&(,/=,2/(F''2-('(3(1?3&'(
1)8+?'91?)98/?/8'..',2)0,..)?,1;
�<(,=,8,8/2()8>530/82)9>1)(*�J$�+?,-(,:�F
)��$C�-.,H2,:�;�/9)5>1):(/,5<(,8?)9.'&''F
+,-4,.*431-4,?,81?/8/2',2,-()2/(4?'('&2>8;
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�,,?3H/22>/2/,57,0'8,:8)(/8)('4,:F1/?2/8-G4
-5,?4/@?)=8/2(,1;�?/0+,.,H'8F8>+?,&'().'1-/
2)6'?'0>;�0/.)/8(/+/?*&/(>?/0,+3K/2'GF&(,5>
3+?,-('(*'9.,H/2'/L
�;�>?/4,2-(?3'?3/84,.*I/1,:=/2,8 D ;
N;�-/?'0>'8/A(,0'2)4,13A0.'23�B530/8()4H/
2)9>1)(*'7��8/?)8'E;
D;�-/1,98,H2>/+,0-(?,4'0.'2>�F1-(?/&)AK'/-G
12)6/8=/2,8/F5>.'+?,&'()2>4)4?'0>;
];
'0>5>.'+?,&'()2>5/94)4'7�.'5,,6'5,4;
�)-)8,80/./8,H2,,5,:('-*'5/9<('73+?,K/�
2':F 2, (,=0) +?'0/(-G ,5-3H0)(* -.'64,8 82,=,
(/72'&/-4'78,8/2(,1;
�) 9)?/ -/41/2'?,1)2'G ��� 5>.) +?/0.,H/2)
-./03AK)G'0/G-5,?4'@?)=8/2(,1;�,-(?,'8=?)@
�F ,5?)9,1)1 1/?6'23 0.G 4)H0,=, ?'0) B��8/?)Eg
-,/0'2'8 ��8/? �1  - ��8/?,8 N1  ,?'/2('?,1)22>8
?/5?,8F/-.'-(?,4)F,5?)9,1)22)G+,-./02'8'�C�
-'81,.)8' �1 B2)9>1)/8)G�"������� �1 E-,1+)0)/(
-,-(?,4,:,5?)9,1)22,:+/?1>8'�C�-'81,.)8' N1
B2)9>1)/8,: �������� N1 E;�)+?'8/?F1-.3&)/�r
rd8>-,/0'2'8��$��-�$��$,?'/2('?,1)22>8
?/5?,8F 2, 2/ 2),5,?,(; �?'8/? ()4,=, =?)@) �
+?'1/0/22)?'-324/�F�;
�/+/?*?)--8,(?'8I'4.1�;�22)&'2)/(-G-��8/?)
�1 '9)(/8+,,?'/2('?,1)22,83?/5?3+/?/7,0'(4
0?3=,83��8/?3 N1 g530/8+?/0-()1.G(*-/5/+/?/7,0
+, <(,83 ?/5?3 4)4 (,F &(, 8> 2)&).' - �1  'F
+?'-,/0'2'142/83/0'2-(1/22>:2,1>:-'81,.'9
N1 F ,5?)9,1).' -(?,43 2 0.'2> � s �; � -.3&)/
+?'1/0/22,=, 1>6/ +?'8/?)F +/?/:0G ,( ��$�� 4
�$��$F8>+,.3&'8-(?,43��$��$;�5?)('(/12'�
8)2'/F&(,+/?1>/�-'81,.,1-(?,4'2,5?)93A( �1 F)

+,-./02'/�-'81,.,1-(?,4'2,5?)93A( N1 ;�4)H0,:
2,1,:1/?6'2/F14,(,?3A8>+,+)0)/8F8>0,+'->1)�

/8 4 2 ,0'2 2,1>: -'81,.g +?' <(,8 +,-./02'/ �
-'81,.,12)6/:-(?,4',5?)93A(?'0(/43K/:1/?6'�
2>;�4,2I/I'4.)2)6)BI'4.'&/-4)GE-(?,4)2530/(
-,0/?H)(* 1-/ ��8/?>F +, 4,(,?>8 8> +?,6.' +,
0,?,=/;�?,0,.H)G<(38>-.*F4)H0>:�����#��
�	
I'4.1�F4,(,?>:+?,7,0'(&/?/91-/1/?6'2>�F
0,.H/2-,,(1/(-(1,1)(*-(?,4/234./,('0,1F4,(,?)G
-,0/?H'(4)H0>:'92)6'7��8/?,1;�).//F()44)4
4)H0)G+,0-(?,4)'920.'2>�-,,(1/(-(13/(4)4,83�
(,��8/?3F(,2'8//(8'2'8).*23A1,98,H23A0.'23
'G1.G/(-G4)20'0)(,80.G'-4,8,:+,-./0,1)(/.*2,�
-('���B?'-;�F�E;
�/0,-()(,4<(,=,0,1,.*2,<./=)2(2,=,8/(,0)1(,8F
&(, ,2 ,-2,1>1)/(-G 2) ?/6/2'' ��$ ' +,(,83 2)
+?)4('4/2/+?'=,0/2F4?,8/-.3&)/1F4,=0)2)6=?)@
�2/1/.'4;�().,5>(*F<(,(8/(,02/+,07,0'(0.G
=?)@,1F+,.3&/22>7'9=/2,8,1F4,(,?>/8,=3(-,0/?�
H)(*8'..')?0>1/?6'2;
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�,2/1-//K/+,(/?G2,;�)1):(/+,-(3+'80,1,.*2,
2/,H'0)22>8,5?)9,8'18/-(,1/?6'2>-,+,-()1'8
4)H0,83?'03?/5?,;�.G<(,=,?)--8,(?'8+?/@'4->
'-3@@'4->1-/7?'0,1;�)8/('8F&(,3?)92>7?'0,1
8,=3(5>(*,5K'/-3@@'4->'+?/@'4->g2)+?'8/?3
?'0,1$��$'$���0.'2>]/-(*,5K':+?/@'4-$��;
�,-(?,'8=?)@3F=0/1/?6'2>-,,(1/(-(13A(?)9.'&�
2>8+?/@'4-)8'-3@@'4-)8g-,/0'2'8B�C�E�8/?�
-B�C�E�8/?,84,?'/2('?,1)22>8?/5?,8F/-.'/-(*
?'0F&*'8+?/@'4-,8G1.G/(-G�F'&*'8-3@@'4-,8
G1.G/(-G4;�)?'-324/��+?'1/0/2<(,(=?)@0.G(,=,
H/2)5,?)?'0,1F&(,'2)?'-324/�;

/6)AK': 1,+?,-L &/83 -,,(1/(-(13/( I'4. 13M
�2,1)+?/0-()1*(/-/5/F&(,1>83?)1/:F1>+,.9)AK':
'94)4,:�(,1/?6'2>13+,,?'/2('?,1)22,83?/5?3
10?3=3A1/?6'23F01'=)G-*+,2)+?)1./2'A-(?/.,4;

�)4' 1 -.3&)/ -�F -,-()1.G/8+, 0,?,=/
-(?,43 2F 9)+'->1)G +,-./02': -'81,. '9
1(,?,: 1/?6'2> +,-./ (/7F 4,(,?>/ 5>.'
2)+'-)2>1+/?1,:;
�,2G(2,F&(,-2)&).)2530/(+?,-(,?'0,8F
-,,(1/(-(13AK'8?/5?38/H03+/?1>8'013�
8G1/?6'2)8';�5?)('(/ 12'8)2'/F &(,2)
?'-324/��8>+,8/('.'4)H0,/?/5?,-,,(�
1/(-(13AK'8D�8/?,8;
#30/8+,1(,?G(*<(,(+?,I/--+,8/?/(,=,F
4)483?)1/:+,.9/(+,3;�4)H0>82,1>8
?/5?,88>0,5)1.G/8/K/,0'2234./,('04
-(?,4/2'F()4'8,5?)9,8F392)/8/K/,0'2
?'0;�,<(,83<:./?,1I'4.2)3530/(+,?,H�
0)(*BI'4.'&/-43AE-(?,432F4,(,?)G-,0/?�
H'(1-/2)6'?'0>F+,<(,832530/(4)20'�
0)(,80.G'-4,8,:+,-./0,1)(/.*2,-('���;
�, (/+/?*F 1 ,(.'&'/ ,( (,=,F &(, 5>., -

=?)@,8�F 3 2)- 2/( 1>&'-.'(/.*2>7 9)(?302/2':L
�J$ ./=4, ?/6)/(-G - +,8,K*A (/,?/8> J:./?);
�)4'8,5?)9,8F8>-1/.'-5,?43@?)=8/2(,14./=4,
?/6)/8,:1>&'-.'(/.*2,:9)0)&/C/-.'F4,2/&2,F1
=?)@/31,,5K//-(*<:./?,1I'4.h
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�)-)8,80/./F<(,(8/(,023H0)/(-G13(,&2/2''C
+,=,1,?'8,5<(,8+,-./2/5,.*6,=,,(-(3+./2'G;

=* *�5����
8
���:(
��
��>!��

� ��]` =,03 =,..)20-4': 8)(/8)('4 (������ ��
5�6�
B/=,+,?(?/(+?'1/0/22)?'-324/�]F	E9)'2(/�
?/-,1).-G9)0)&/:+,-(?,/2'G4,.*I/1,:-(?,4'8'2'�
8).*2,:0.'2>F-,0/?H)K/:14)&/-(1/+,0-(?,41-/
1,98,H2>/+,-./0,1)(/.*2,-(''9�01,'&2>7I'@?;
�)+?'8/?F9)4,.*I,1)22)G-(?,4)��������-,0/?H'(
1-/+,-./0,1)(/.*2,-(''9D01,'&2>7I'@?L���F���F
���F ���F ���F ���F ��� ' ���; �/=4, +,2G(*F &(,
��������C<(,4?)(&):6)G()4)G-(?,4)F+,(,83&(,1
2/: 2/ -,0/?H'(-G 2'4)4'7 �.'62'7� I'@?F (;/;
4)H0)G +,0-(?,4) 0.'2> D G1.G/(-G /0'2-(1/22>8

17,H0/2'/8 ,02,=, '9
+?'1/0/22>7 1>6/ 01,�
'&2>7&'-/.B?'-;��E;
�/ #?t:2 '--./0,1).
4,24?/(2>:4.)--=?)@,1F
,+?/0/./22>:-./03AK'8
,5?)9,8;
)--8,(?'8).�
@)1'('975341'@'4-'�
?,1)22,/&'-., �;�>+'�
6/81-/ ��7 − 1,98,H2>7
���	0.'2>�C�F=0/-.,1,
0.'2>�C�C<(,+?,-(,
-(?,4)'9�C�-'81,.,1
2)6/=, ).@)1'(); �/
#?t:2 +,-(?,'. =?)@

( )F4 7 � B2>2/2)9>1)/8>:
��������5�6�
�EF14,�
(,?,81/?6'2)8-,,(1/(�
-(13A( 1-/ ��7 −  1,98,H�
2>7 -.,1 0.'2> � C �g
,?'/2('?,1)22,/?/5?,-,�
/0'2G/(-.,1) �. ' N. F
/-.'-3K/-(13/(��5341/2�
2,/-.,1,8F0.G4,(,?,=,
�. G1.G/(-G+?/@'4-,8F)
N. C-3@@'4-,8B?'-;�NE;

�-/=?)@>0/#?t:2),5.)0)A(1)H2>8-1,:-(1,8L
4)H0>:'92'7-,0/?H'(<:./?,1I'4.;�)+?'8/?F2)
?'-324/ �N 8,H2, 1'0/(*F &(, 3 4)H0,: 1/?6'2>

( )NF ]4 /-(*01)17,0GK'7'01)1>7,0GK'7?/5?)F'9

&/=, -./03/(F &(, 3 <(,=, =?)@) /-(* <:./?,1 I'4.;
�(,5>+,2G(*F+,&/83<(,1/?2,0.G1-/7=?)@,10/
#?t:2) ( )F4 7 � F?)--8,(?'81/?6'23.F-,,(1/(-(13�
AK3A-.,130.'2>�C�;�3K/-(13/(7-.,10.'2>�
-+?/@'4-,8.B4)H0,/()4,/-.,1,+,.3&)/(-G0,5)1�
./2'/8,02,:'97534114,2/I.EF'+,<(,83'-7,0G�
K)G -(/+/2* 4)H0,: 1/?6'2> 1 ( )F4 7 �  ?)12) 7;
�,7,H'8,5?)9,88,H2,+,4)9)(*F&(,-3K/-(13/(7
-.,1 0.'2> � - -3@@'4-,8. B4)H0,/ ()4,/ -.,1,
+,.3&)/(-G+?'+'->1)2'/8,02,:'97534142)&).3
.EF'+,<(,8317,0GK)G-(/+/2*4)H0,:1/?6'2>1

( )F4 7 � (,H/?)12)7;�().,5>(*F34)H0,:1/?6'2>
1 ( )F4 7 � '-7,0GK)G'17,0GK)G-(/+/2'?)12>7F'
(,=0)'9(/,?/8>J:./?)-?)93-./03/(F&(,3 ( )F4 7 �
0,.H/25>(*<:./?,1I'4.;
�1G9*-2)6/:5',.,='&/-4,:9)0)&/:-()2/(G-2,:
(,=0)F 4,=0)8> 9)8/('8F &(, =?)@3 -,0/?H'(-G 1
=?)@/0/#?t:2) ( )]F4 � ;�-)8,80/./L1/?6'2)8'3
G1.GA(-G1-/B� C �E�8/?>1-(?/&)AK'/-G11'0/+?/�
@'4-,1 '.' -3@@'4-,1 2)6'7 ?'0,1F ) 1/?6'2>

( )]F4 � C<(,1-/1,98,H2>/B�C�E�8/?>;
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�?/0+,.,H'8F&(,+,-./0,1)(/.*2,-(*2)6/=,=/2,�
8)C���$���$;�,=0)8>+,.3&'8]?'0)0.'2>DL
���F��$F �$�'$��F '9 4,(,?>7F 4 -,H)./2'AF
8,H2, ,6'5,&2, ?/4,2-(?3'?,1)(* <(,( =/2,8 4)4
���$;�-/0/.,1(,8F&(,4)H0>:'9<('7?'0,11
+?)1'.*2,8=/2,8/1-(?/&)/(-G�	�!�&;�,<(,832)8
+,2)0,5'(-G+/?/0/.)(*+?,I/---5,?4'=/2,8);�?/0�
+,.,H'8F&(,2)8'91/-(2>2/(,.*4,+,-./0,1)(/.*�
2,-('1-/7?'0,1F2,'(,F-4,.*4,?)90)22>:��8/?
1-(?/&)/(-G1=/2,8/B<(,&'-.,2)9>1)/(-G�� ��
��)
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�#%?'0)E;�4)9>1)/(-GF8>-8,H/8-+?)1'(*-G-,
-5,?4,:@?)=8/2(,1'1<(,8-.3&)/;
�>'-+,.*93/80.G<(,=,+?)4('&/-4'(,(H/=?)@

3F-,02'8.'6*'98/2/2'/8L/-.'4,+':2,-(*4)4,=,�
(,��8/?)?)12)9F(,530/8-,/0'2G(*/=,+?/@'4--
-3@@'4-,82/,02'8F)9?/5?)8';�?,0,.H'8?)95'�
?)(*2)6+?'8/?'9?'-324)��L/-.'1,1?/8G&(/2'G
?'0,1 ,52)?3H'.,-*F &(, 3 &/(>?/7 D�8/?,1 ��$F
�$�F$��' ��� 4,+':2,-(* ?)12) NF ) 36/-(' D�
8/?,1���F��$F��$F�$�F$��'���4,+':2,-(*
?)12) �F (, 8> +,-(?,'8 =?)@F '9,5?)H/22>: 2)

?'-324/�D;�,5K/8-.3&)/F./=4,1'0/(*F&(,=?)@-
?/5?)8'F 0,5)1./22>8' -,=.)-2, 4,+':2,-('F (,H/
<:./?,1F+,-4,.*43+,.3-(/+/2''-7,0)'9)7,0)1/?�
6'2> B-,,(1/(-(13AK/: B� C �E�8/?3E ?)12> &'-.3
?)9F4,(,?,/<(,(B�C�E�8/?1-(?/&)/(-G1=/2,8/;
�) +?)4('4/ (,&23A '2@,?8)I'A , 4,+':2,-('
B�C�E�8/?,11=/2,8/-+,8,K*A-,1?/8/22>7(/72,�
.,=':-/41/2'?,1)2'G+,.3&'(*0,1,.*2,-.,H2,;�/8
2/ 8/2//F 3&/2>/�).=,?'(8'-(> 2/0)12, +?'038).'
-+,-,51,--()2,1./2'G=/2,82,:+,-./0,1)(/.*2,-('
0)H/(,=0)F4,=0)<('0)22>/,(-3(-(13A(;
�-(*'0?3='/,-.,H2/2'GL8)6'2>F-/41/2'?3AK'/
���F+,01/?H/2>,6'54)8F0.'2)?'0,18,H/(?)9�
.'&)(*-G ' ()4 0).//; �02)4,F 1
4,2/&2,8-&/(/F0.G1-/78/(,0,1
-5,?4' @?)=8/2(,1 ,4)9>1)/(-G
,&/2*+,./92,+?'8/2'(*4)4,:�2'�
530*1)?')2(=?)@,10/#?t:2)0.G
(,=,F&(,5>-1/-('/-(/-(1/22,/+,�
-(?,/2'/=)8'.*(,2,1>7I'4.,14
).=,?'(8'&/-4'5,.//+?,-(,:9)�
0)&/,5<:./?,1>7I'4.)7;
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!,(G 8)(/8)('&/-4,/ 2)-./0'/
J:./?)F �)8'.*(,2) ' 0/ #?t:2)
B?'-; �]E (/-2, +/?/+./.,-*F ,2'

-)8'+?'1-/8H/.)2''2/-8,=.'5>1-(?/('(*-G0?3=
- 0?3=,8; �)(, 1 ��ee =,03 1-(?/('.'-* +3(' (?/7
0?3='7 3&/2>7 B?'-;�dE; 
)0,/ �?8)2)I BuPYjvS
wTkP[PiF �/?5'GEF �20?/:�'?9)5/4,1 B
,--'GE '
J01'2 �)39/?2 BxYfV[ ZjmRyST[F �/.'4,5?'()2'GE
,02,1?/8/22,'2/9)1'-'8,?)9?)5,().'@3(3?'-('�
&/-4':'2)(,(8,8/2(-,1/?6/22,2/1/?,G(2>:8/(,0
&(/2'G?'0,1-'-+,.*9,1)2'/8:(;)�� �	;�'4(,'9
<('7(?/75',.,=,12/92).,?)5,()7J:./?)F�)8'.*�
(,2)'0/#?t:2)g2'4(,2/8,='+?/0+,.,H'(*F&(,
?/93.*()(>'7-,5-(1/22>7<4-+/?'8/2(,1-(,.423('7
.'I,84.'I3-<('8'8)(/8)('&/-4'8'='=)2()8';
�����=,03�?/0�<2=/?BXTSYZP[\STE-4,../=)�
8',(-/41/2'?,1).'+/?1>:1'?3-C4?,6/&2>:5)4�
(/?',@)= a��]ϕ 0.'2,:dD�d234./,('0,1;�/-8,(�
?G 2) (,F &(, 1 4,2I/ ��e��7 5',.,=' ?/=3.G?2,
-/41/2'?,1).'1'?3->0.'2,:1-,(2'(>-G&234./,�
('0,1F8>-.*,-/41/2'?,1)2''5)4(/?').*2,=,=/2,�
8) B2/ =,1,?G,&/.,1/&/-4,8E4)9).)-*+?/H0/1?/�
8/22,:'-<4-+/?'8/2().*2,:F'-1>&'-.'(/.*2,:
(,&/49?/2'G;�?8)2)IF�'?9)5/4,1'�)39/?2+,2G�
.'F &(, 1)H2/:6'8 2/0,-()(4,8 '-7,02,: (/72,.,�
='' -/41/2'?,1)2'G ���F ?)9?)5,()22,: 1 �����7F
G1.G/(-G (,F &(, 0.G 5,.// 0.'22>7 =/2,8,1 ,2)
-.'64,89)(?)(2);�-)8,80/./F&(/2'/,02,=,?'0)
14,2I/��e��7-(,'.,5,.//,02,=,0,..)?)'+,<(,�
83-/41/2'?,1)2'/=/2,8)4)4,=,�2'530*8./4,+'()�
AK/=, -(,'., 5> 8'..')?0> 0,..)?,1; �9�9) <(,:
1>-,4,:I/2>+?,&'()(*1-/��8/?>=/2,8)5>.,2/�
1,98,H2,F)<(,2/+?/8/22,/3-.,1'/3-+/62,=,+?'�
8/2/2'G<:./?,1)+,07,0);����&'+>5>.''9,5?/�
(/2>0.G(,=,F&(,5>30/6/1'(*&(/2'/1-/7��8/?,1
1 =/2,8/F +3-(* ' - 8/2*6/:F 2/H/.' 3 '-7,02,:
(/72,.,=''-/41/2'?,1)2'G���F0.'2,:?'0)�;�)�
+?'8/?F 1 (, 1?/8G 4)4 (?)0'I',22>/ (/72,.,=''
-/41/2'?,1)2'G -&'(>1).' ?'0> 0.'2,: +?'5.'9'�
(/.*2, d�� 234./,('0,1F '9,5?/()(/.' ����&'+,1
,?'/2('?,1).'-* 2) &(/2'/ ?'0,1 0.'2,: ,4,., �d
234./,('0,1;
����&'+> 3-(?,/2> ()4L -2)&).) -'2(/9'?3A(
1-/ ]� 1,98,H2>7��8/?,1B(;/;1-/@?)=8/2(>���
0.'2>�EF+,(,8'7+?'-,/0'2GA(4:(;)������� "F
4,(,?>: +?/0-()1.G/( '9 -/5G ?/6/(43 - ,(0/.*2,:
G&/:4,:0.G4)H0,=,��8/?);�,(,85/?3(B2/'91/-(�
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2>:E@?)=8/2(���F2)2/=,2)2,-G(@.A,?/-I/2(�
23A] 8/(43F'?)-(1,?-<('8+,8/&/22>8@?)=8/2�
(,8��� 2)2,-G( 2)����8'4?,&'+; � ?/93.*()(/
234./,('0>@?)=8/2()���='5?'0'9'?3A(-GB-1G�
9>1)A(-GE-4,8+./8/2()?2>8'+)?)8'2)8'4?,&'+/
B� -1G9>1)/(-G - �F $ - �E; �-/ &(, ,-()/(-GF C
1>G-2'(*-+,8,K*A-+/4(?,-4,+''F14)4'78/-()7
2)8'4?,&'+/@.A,?/-I/2I'G-)8)GG?4)GL(,=0)2)�
6'8'?'0)8'5303(+,-./0,1)(/.*2,-('F4,8+./8/2�
()?2>/ 4 (/8F &(, ?)-+,.,H/2> 1 -,,(1/(-(13AK'7
G&/:4)78'4?,&'+);�9,5?)H/2'/����8'4?,&'+)0.G
2)5,?)?'0,1'92)6/=,+,-(,G22,=,+?'8/?)+?'1/�
0/2,2)?'-324/�`;

�,2)&).3+,&('2'4(,2/1/?'.F&(,'0/G8'4?,&'+,1
-?)5,()/(F+,(,83&(,'5',7'8'&/-4)G9)0)&)-'2(/9)
8'..',2,14,?,(4'7@?)=8/2(,1���F'8)(/8)('&/-�
4)G9)0)&)1,--()2,1./2'G+,-./0,1)(/.*2,-('4)9)�
.'-*-.'64,8-.,H2>8';���ee=,03H3?2).�ZiVS[iS�

2)+'-).F&(,F3&'(>1)G,5z/8?)�
5,(>F2/,57,0'8>:0.G+?,'91,0�
-(1) ����8'4?,&'+)F �+?'8/2/�
2'/����&'+,10.G-/41/2'?,1)�
2'G5>.,5>9)8/2,:,02,:3-(?)�
6)AK/:9)0)&'2)0?3=3A�;�)4
,4)9).,-*F�ZiVS[iS�,6'5).-GL1
-/?/0'2/�����72/5,.*6,/&'-.,
8,.,0>74,8+)2':3-,1/?6/2-(1,�
1).' (/72,.,='A -,90)2'G 5,.*�
6'7����8'4?,&'+,1;�-,H)./�
2'AF����&'+>14,2/&2,8'(,=/
2/-8,=.',-3K/-(1'(*8/&(3-1,'7
-,90)(/./:;�'+>2/+?'=,02>0.G
-/41/2'?,1)2'G���F+,(,83&(,

(,&2,-(*='5?'0'9)I''���-&'+)8'-.'64,82'94)F
)92)&/2'/�C-.'64,88).,;
�/82/8/2//F2/30)&)����&'+,1'8/.)+,./92>:
+,5,&2>:<@@/4(L7,(G'-7,02)GI/.*B-/41/2'?,1)�
2'/���E'2/5>.)2)(,(8,8/2(0,-('=23()F18/-(,
2//1,92'4.'01/2,1>72/,H'0)22>7,5.)-('+?'8/�
2/2'G8'4?,&'+,1;�/=,02G&'+>'-+,.*93A(-G0.G
'98/?/2'G3?,12G <4-+?/--'' d =/2,1'0.G )2).'9)
=/2/('&/-4'71)?')I':;J('2,1>/+?'.,H/2'G+?'1/�
.' 4 -,90)2'A82,=,8'..')?02,: '203-(?''����
&'+,1F14.A&)AK/:4,8+)2''�UqnS{�B,-2,1)2)
)�
0,/�?8)2)I/8E'�|}~jTY�S[Ŝ Siy[jQj\q�B,-2,1)�
2)-<?,8J01'2,8�)39/?2,8E;

������22
����90�2
�
 �������������
���

�,-./ ,-2,1)2'G 4,8+)2'' �UqnS{� 
)0,/ �?8)�
2)I2/,-()1'.-1,/:8/&(>,5'9,5?/(/2'').*(/?2)�
('12,=, -+,-,5) -/41/2'?,1)2'G ���; � N��d ,2
,-2,1).4,8+)2'A��jklQSRS�S[jkVin�F4,(,?)G2/�
0)12,?)9?)5,().)(/72,.,='A&(/2'GB+,&('E1-/7��
8/?,11=/2,8/F(/8-)8>8+,91,.'1F2)4,2/IF+?'�
8/2/2'/ 8/(,0) <:./?,1,: -5,?4'; !,(G '-+,.*93/�
8)G�?8)2)I/8(/72,.,='G&'+,1-�2)2,6)?'4)8'�
0,-()(,&2,-'.*2,,(.'&)/(-G,(+?/0.,H/22,:'81
��ee=,03(/72,.,=''����&'+,1F2)-./0'/(,:'0/'
1&'+)7-2)2,6)?'4)8'0,1,.*2,,K3('8,F+,0(1/?�
H0)G(/8-)8>8-()?3A'-('23F&(,7,?,6'/'0/'2/
38'?)A(F0)H//-.',2'+?,1).'1)A(-G;#,.//(,=,F
2/4,(,?>/ 0?3='/ 4,8+)2''F 14.A&)G �cQQmkV[P� '
��V~S ^Siy[jQj\VSn�F -,?/123A(-G - ��jklQSRS
�S[jkVin�F '-+,.*93G -1,' -,5-(1/22>/ (/72,.,=''
0.G&(/2'GB+,&('E1-/7��8/?,11=/2,8/;����&'+>
,4)9).'-* 2/-+,-,52> 1>0)1)(* (,&2>/ +,-./0,1)�
(/.*2,-('?'0,10.'2,:7,(G5>�d234./,('0,1F2,
(/72,.,='' -/41/2'?,1)2'G -./03AK/=, +,4,./2'G
&'()A(?'0>0.'2>Nd234./,('0,1 ` '0)H/5,.*6/
B+?'<(,8-&'(>1)G-,(2'8'..',2,1()4'7?'0,19)
,0'2<4-+/?'8/2(E;�)+,-./02'/d./(<('?)9?)5,(�
4'1,5.)-(' (/72,.,=':-/41/2'?,1)2'G+,.2,-(*A
+?/,5?)9'.'=/2,8'43F'(/+/?*5',.,='=,(,1G(-G4
-5,?4/ =/2,8,1 1-/7 8./4,+'()AK'7 2) �/8./
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dJ4-+?/-'G=/2,1C+?,I/--+?,'91,0-(1)5/.4)F4,0'?3�
/8,=,<('8=/2,8;
`�2)-(,GK//1?/8GC5,.//���;

]�)-)8,80/./1(,1?/8G?/&*6.)2/,@.A,?/-I/2(2,:F
),?)0',)4('12,:8/(4/;



B?'-;��EF 1-/ /K/ ,-2,1>1)G-* 2) +?/4?)-2,: '0//F
4,(,?3A�/,2)?0J:./?+?'038).1��Dd=,03;

����)�*�4 *��
�*���!
*�����(
<!���

�> 0,4)H/8 (/,?/83 1 -.3&)/ ,?'/2('?,1)22>7
=?)@,1B(/,?/8)0.G2/,?'/2('?,1)22>7=?)@,10,4)�
9>1)/(-G)2).,='&2>8,5?)9,8E;
�()4F 0.G 0,4)9)(/.*-(1) 8> 0,.H2> +?,1/?'(*F
&(,�B�E�3 =?)@) - <:./?,1>8 I'4.,8 '-7,0GK)G '
17,0GK)G-(/+/2'.A5,:1/?6'2>?)12>FBNE/-.'1
-1G92,8=?)@/'-7,0GK)G'17,0GK)G-(/+/2'.A5,:
1/?6'2>?)12>F�(,0.G2/=,'8//(-G<:./?,1I'4.;
�; �3-(* =?)@ '8//( <:./?,1 I'4.; 
)--8,(?'8
2/4,(,?3A1/?6'23�';��?,:0/8+,<:./?,1,83I'4�
.3F 2)&'2)G - 2/4,(,?,: 1/?6'2>F ,(.'&2,: ,(�';
�)H0>:?)9F4,=0)8>17,0'8+,2/4,(,?,83?/5?31
1/?6'23F8>1>7,0'8'92//+,0?3=,83?/5?3;��/8
-)8>8F /-.' 1 1/?6'2/�'�8> +,5>1).'�9�?)9F (,
17,0GK)G ' 1>7,0GK)G -(/+/2' <(,: 1/?6'2>
?)12>�9F�(;/;?)12>;
N; �),5,?,(F +?/0+,.,H'8 (/+/?*F &(, 1 -1G92,8
=?)@/'-7,0GK)G'17,0GK)G-(/+/2'.A5,:1/?6'2>
?)12>;#30/8G12,-(?,'(*<:./?,1,57,0-./03AK'8
,5?)9,8;�,9*8/82/4,(,?3A1/?6'23�'�1=?)@/���'
.A5,/ ?/5?,F 1>7,0GK// '9�';��?,:0/8 +, <(,83
?/5?31-./03AK3A1/?6'23;��?,0,.H'8+3(*F4)H�
0>: ?)9 1>5'?)G ?/5?,F +, 4,(,?,83 8> /K/ 2/
+?,7,0'.';��4,2I/4,2I,18>+?'0/812)&).*23A
1/?6'23�'F�+?' <(,8 ,5?)93/(-G 2/4,(,?>: I'4.
�< ;��,&/832)6/�-.3&):2,/5.3H0)2'/�+,?/5?)8
=?)@)9)1/?6'(-G+,-(?,/2'/8I'4.)MJ(,-./03/('9
3-.,1'G?)1/2-(1) 17,0GK/:''-7,0GK/: -(/+/2/:L
1/0*4)H0>:?)9+,-./(,=,F4)48>+?'6.'11/?6'23F
,(.'&23A ,(�'F�8> -8,H/8 +,4'23(* // +, /K/ 2/
+?,:0/22,83?/5?3;
�.GI'4.)� �< �/-(*01/1,98,H2,-('L.'5,� �< �3H/
G1.G/(-G <:./?,1>8 I'4.,8F .'5, 2/(;��, 1(,?,8
-.3&)/ 1?/8/22, 30).'8 ?/5?)� �< �'9��;��,.3&'8
2,1>:=?)@�=;��)44)41I'4./� �< �0.G4)H0,:1/?�

6'2>'-7,0GK)G'17,0G�
K)G-(/+/2'?)12>F(,<(,
3-.,1'/-,7?)2G/(-G'0.G
=?)@)�=;��)4 4)4 � �
-1G92>:F2):0/(-G2/4,(,�
?)G 1/?6'2)�.�'9�=F�'9
4,(,?,: /-(* '-7,0GK'/
?/5?)F+?'2)0./H)K'/4)4
=?)@3�=F�()4'� �< ;��)4'
1>6/F1=?)@/=�1>0/.'8
I'4.� N< F2)&'2)AK':-G1
1/?6'2/�.;��/+/?* 3 2)-
01)I'4.) �< ' N< F2/'8/�
AK'/ ,5K'7?/5/?F ' ,5)
,2'+?,7,0G(&/?/91/?6'�
23.;�>8,H/8 ,5z/0'�
2'(* <(' 01) I'4.) �<  '
N< �1,0'2�-3+/?I'4.�<
B?'-;�eE;
�).//+?,1/?G/8FG1.G/(�
-G.'I'4.�<�<:./?,1>8;

�-.3&)//-.'2/(F+,1(,?G/8+?,I/03?3�2)?)K'1)�
2'G�I'4.);
J()+?,I/03?)2/8,H/(+?,0,.H)(*-G5/-4,2/&2,B1
=?)@/4,2/&2,/&'-.,?/5/?EF+,<(,832),&/?/02,8
6)=/8>+,.3&'8<:./?,1I'4.;

�)8/&)(/.*2)G ,-,5/22,-(* 0,4)9)(/.*-(1)F +?/0�
-()1./22,=,1>6/F�/=,�4,2-(?34('12,-(*�;�/0*
8>2/(,.*4,+,.3&'.'0,4)9)(/.*-(1,(/,?/8>F2,'
+,.3&'.' 0,-()(,&2, +?,-(,: ).=,?'(8 +,-(?,/2'G
<:./?,1)I'4.);
J(,( ).=,?'(8 1 0/:-(1'(/.*2,-(' 530/( 5>-(?,
?)5,()(* ' +?'8/2'8 4 =?)@)8 =/2,8)F 4,.'&/-(1,
?/5/?14,(,?>78,H/(-,-()1.G(*8'..')?0>;�)4,�
2/I8>2)3&'.'-*-,5'?)(*2)6='=)2(-4':+)9.;
�)?'-324/����8>+?'8/2G/8).=,?'(84=?)@30/
#?t:2)-?'-324)��N;

#��9�����

�>+,92)4,8'.'-* -J:./?,8F �)8'.*(,2,8 ' 0/
#?t:2,8C(?/8G8)(/8)('4)8'(?/71/4,1FH'16'71
?)92>7-(?)2)7'-()1'16'7+/?/0-,5,:-,1/?6/22,
?)92>/9)0)&';�'7?)5,(/'(,8F1,&(,,2)+?/1?)�
('.)-*12)-(,GK':8,8/2(1-,1?/8/22,:5',.,=''F
8>8,H/8+,&31-(1,1)(*0372)-(,GK/=,+?'4.A&/�
2'G;�?'<(,8+/?1>/5',.,='F4,(,?>/?)5,().'2)0
9)0)&/: -/41/2'?,1)2'G ���F 2/ '8/.' 2'4)4,=,
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+?/0-()1./2'G,(,8F4)4+?'8/2'(*0.G<(,=,(/,?'A
=?)@,1g5,.//(,=,F+/?1)G-()(*GF,5z/0'2'16)G8)(/�
8)('&/-4'/'0/'<(,=,(?',0.G-5,?4'@?)=8/2(,1F
5>.),+35.'4,1)2)-+3-(G82,='/=,0>+,-./-8/?('
J:./?)'�)8'.*(,2)F4,=0)0/#?t:235>.,3H/9)��;
�)4&(,F1,98,H2,F-(,'(+?/0-()1.G(*-/5/<('7(?,'7
3&/2>72/4)4'-4)(/./:+?'4.A&/2':F)4)4,0'2,4'7
-(?)22'4,1;�)H0>:'92'7.A5'.?/6)(*)5-(?)4(�
2>/8)(/8)('&/-4'/9)0)&'F0)H/2/+?/0+,.)=)GB4)4
<(,&)-(,5>1)/(38)(/8)('4,1EF&(,'7,(1/(>8,=3(
5>(*,02)H0>+?'8/2/2>1?/).*2,88'?/3H/5/92'7
-)8'7;

���������2


/6/2'/J:./?)0.G9)0)&',�/2'=-5/?-4'78,-()75>.,
+?/0-()1./2,1�4)0/8''2)34'730,H/-(11�)24(��/(/?�
53?=/N`)1=3-()��Dd=,0);J:./?5>.-)8>8+.,0,1'(>8
)1(,?,88)(/8)('&/-4'7?)5,(1-/71?/8/2L+,8'8,(/,?''
=?)@,1,21+/?1>/'-+,.*9,1).9)+'-* ( )> ? 0.G,5,92)&/�
2'G@324I''F@0.G41)0?)(2,=,4,?2G'9C�'+,-(,G22,:π
0.G1>&'-./2'G0.'2>,4?3H2,-(';�)+?GH/22,?)5,()G
1-A-1,AH'92*F,2,-./+;���Dd=,03,2+/?/-().1'0/(*
+?)1>8=.)9,8F2,2/5?,-'.9)2G(':8)(/8)('4,:;���``
=,03 ,2 +,(/?G. 9?/2'/ ' 2) ./1,8 =.)93 ' 1-/ ?)12,
+?,0,.H'.?)5,()(*F-4)9)1.'6*F&(,�(/+/?*38/2G530/(
8/2*6/+,1,0,1,(1./4)(*-G�;�H/-,1/?6/22,,-./+231F,2
,+35.'4,1).-,(2'-()(/:;
�,-./?)5,(>J:./?)F?/6)AK/:9)0)&3,�/2'=-5/?-4'7
8,-()7F,(/,?''=?)@,19)5>.'5,.//&/82)-(,./(F2,1,
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1(,?,:+,.,1'2/aca1/4),2)
5>.)1,91?)K/2)4H'92'1>�
0)AK'8'-G 8)(/8)('4)8'F
-?/0'+?,&'7'�'.*G8,8�)�
8'.*(,2,8; �/,?'G =?)@,1
,4,2&)(/.*2,?)-I1/.) 1aa
1/4/F-()1,02'8'9,-2,12>7
2)+?)1./2': 8)(/8)('&/-4'7
'--./0,1)2':;
�/?1>/ 8/(,0> -/41/2'?,�
1)2'G���5>.'2/9)1'-'8,
',02,1?/8/22,'9,5?/(/2>1
����=,03�?/0,8�<2=/?,8-
4,../=)8'-,02,:-(,?,2>'
�,.(/?,8�'.*5/?(,8BOPQRST
�VQWSTRE-4,../=)8'C-0?3�
=,:; �,07,0 4 -/41/2'?,1)�
2'A���-+,8,K*A=)8'.*�
(,2,1>7I'4.,15>.1+/?1>/
+?/0.,H/2 1 ��e] =,03
BU;pSQRjQPF U;ZjYSTQm[YF
x;���j[S[EF ) 1+,-./0-(1''
?)91'( �H,2,8 �/-/-',=.3
B�jy[ �SiSiVj\QmE ' �0H'�
2,8�):/?-,8Bxm\S[S�qSTnE;

)91'('/ 8/(,0,1 -/41/2'?,�
1)2'G ��� +?'1/., 4 ?)-�
6'@?,14/+,.2,=,=/2,8)5)4�
(/?'' =- @7>��A7BCA 0.'2,:
�e�� �5 1 -/?/0'2/ �����7;
�/2,8 &/.,1/4) 5>. ,(-/41/�
2'?,1)2-'-+,.*9,1)2'/8=)�
8'.*(,2,1)+,07,0)1N���;
�-+,.*9,1)2'/����&'+,1
5>.,+?/0.,H/2,,02,1?/8/2�

2,'2/9)1'-'8,1��ee=,03
)0,/�?8)2)I/8'4,../=)8'
1�=,-.)1''F�20?//8�'?9)5/4,1>8'4,../=)8'1
,--''
' J01'2,8 �)39/?2,8 ' 4,../=)8' 1 �/.'4,5?'()2'';
J:./?,1 +,07,0 4����&'+)8 5>. ,+'-)2�;�/192/?,8;
J:./?,1+,07,04-/41/2'?,1)2'A���5>.,+'-)2u;cYmTq
' �; OPRSTkP[F ) 1 0).*2/:6/8 ?)91'( 1 N��� =,03
Bp;�;pS�_[STFU;^P[\'�;OPRSTkP[EF4,=0)3H/+,&('
2'4(, 2/ 1/?'.F &(, /=, -()2/( 1,98,H2, +?'8/2'(* 2)
+?)4('4/;
�?'8/?2,1(,H/1?/8G�'02'#?/22/?BZqY[Sq�TS[[STE
-4,../=)8'+?/0-()1'.'8/(,0�PnnV�SQqpPTPQQSQZV\[PRmTS
ZS{mS[iV[\B�pZZF8/(,0-'.*2,?)-+)?).././22,=,-/41/�
2'?,1)2'G +,0+'-/:EF 4,(,?>: ,92)8/2,1). 2)&)., <?>
-/41/2'?,1)2'G2,1,=,+,4,./2'G-'-+,.*9,1)2'/84,?,(�
4'7?'0,1;�)+?,(GH/2''+,-./02/=,0/-G('./('G�pZZ
18/-(/-(/72,.,='G8'F?)9?)5,()22>8'()4'8'4,8+)2'G�
8'F 4)4 ��jklQSRS �S[jkVin�F �cQQmkV[P� ' ��V~S ^Siy�
[jQj\VSn�F -,1/?6'.' +/?/1,?,( 1 =/2,8'4/; �/72,.,=''
2,1,=,+,4,./2'G-&'(>1)A(0,1,.*2,4,?,(4'/?'0>F0.'�
2,:,(D�0,���234./,('0,1F3-.,H2GG<('89)0)&3-5,?4'
@?)=8/2(,1;�(,5>?)9?/6'(*<(,(1,+?,-F5>.,?)9?)5,()�
2, 5,.*6,/ 4,.'&/-(1, -?/0-(1 -5,?4'F 1-/ '9 4,(,?>7
-./03A(<:./?,13+,07,03;
�)'2(/?/-,1)22>:&'()(/.*8,H/(+?,-.36)(*1'2(/?2/�
(/ B5/-+.)(2,E 43?- +, 5','2@,?8)I',22>8 ).=,?'(8)8F
4,(,?>:2)&2/(-G�d-/2(G5?G;�,0?,52,-('+,-->.4/
yRRlnL��fff;ijmTnSTP;jT\�ijmTnS�WVjV[~jTkPRVin
�)4H/?/4,8/203/842'=3�#','2@,?8)('4)0.G5',.,�
=,1�B��VjV[~jTkPRVin~jTWVjQj\VnRn�E+,0?/0)4I'/:�;�/1�
92/?) ' 
; )8'?)F 1>+3K/223A 2) )2=.':-4,8 G9>4/
'90)(/.*-(1,8��PkWTVY\Sm[V�STnVRqlTSnn�1N���=,03;
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�(,4)-)/(-G41)2(,1,:<./4(?,0'2)8'4'F(,F1
+?'2I'+/F ,2) +,-(?,/2)F ,-()1).'-* (,.*4,

+?,5./8> ?)-7,0'8,-(/:F - 4,(,?>8' @'9'4) /K/
0,.=,1,9'.)-*'14)4,:�(,8/?/+?,0,.H)/(1,9'(*-G
'-/=,02G;�,<(,3H/+?,5./8>F-1G9)22>/-1>-,4'8'
(,&2,-(G8'(/,?':;�)(/81+/?1>/@'9'4',5?)('.'
12'8)2'/2)()42)9>1)/8>/0'-4?/(2>/-'88/(?''C
,(?)H/2'/+?,-(?)2-(1/22,/F,(?)H/2'/1?/8/22�/'
+?/,5?)9,1)2'/9)?G0)B4,=0)1>+/?/7,0'(/,(&)-('I
4 )2('&)-('I)8E; �3 1,(F <(' '0/' 5>.' ?)91'(>;
�).*6/C'<(,5>.,-)8,/'2(/?/-2,/C1��8/9,2)7F
4,(,?>/1<(,1?/8G3H/2)3&'.'-*?,H0)(*2)3-4,�
?'(/.G7F1,92'4.)-,1/?6/22,2,1)G+?,5./8);�+G(*
+)?)0,4-F',+G(*,2-1G9)214)4,:�(,8/?/F4)48>
31'0'80).*6/F-@'9'4,:-.)5,=,19)'8,0/:-(1'GB1
0)22,8-.3&)/<(,@'9'4)-.)5,=,19)'8,0/:-(1'GF)2/
-,1-/8 2/:(?'2,F 2, 1 2/:(?'2, '8//( 8/-(, (,H/
-)8,/E; � '8/22,F <(, τ θ- �+?,5./8); �98/?GG ��
8/9,22>/ ?)-+)0>F 2)6.' ()4'/ &)-('I>F 4,(,?>/
?)-+)0)A(-G2)01)+',2)'.'2)(?'+',2)B?)92>/
&)-('I>F/-(/-(1/22,E;�?'<(,88)--><('7&)-('I
+?)4('&/-4' -,1+)0)A(; �)4 <(, 8,H/( 5>(*M �,(
+?,5./8)F4,(,?)G83&'.)@'9'4,1-��dD+,��d`=,0F
),(1/(2)2//,4)9).-G-,1/?6/22,32'4).*2>8L1<('7
?)-+)0)72)?36)/(-G&/(2,-(*F9)4,2-,7?)2/2'G&/(�
2,-(';�1,(F<()='+,(/9)5>.)1>01'23()1��d`=,03
�' ' 	2=,8F ' 5341).*2, 9) =,0 <4-+/?'8/2( +,
+?,1/?4/ -,7?)2/2'G &/(2,-(' 1 5/()�?)-+)0/ 5>.
-0/.)2F<(,1-/5>.,+,0(1/?H0/2,F'1>G-2'.,-*F&(,
32/:(?'2,/-(*-,1/?6/22,2,1>/-1,:-(1);�/:&)-G
1)82/-4,.*4,-.,12)<(3(/83-4)H3;
�(,()4,/&/(2,-(*M�)+,82A;�-/@'9'4'92)A(F
&(,/-(*1/4(,?>L?)0'3-F-4,?,-(*F'8+3.*-��-(*
,+/?)I'G ,(?)H/2'G; �3 1,(F 2)?'-3/8F 2)+?'8/?F
'8+3.*-12/4'74,,?0'2)()7?*D*B;�)1):(/+?,'91/�
0/8,(?)H/2'/;�-.'G-0/.)A+,.2,/,(?)H/2'/1-/=,
C',-/:F'-)8,=,'8+3.*-)(,H/F(,<(,530/(1)?')2(
1,98,H2>:F2,2/-,1-/8(),+/?)I'GF-4,(,?,:8>
7,('8 ?)5,()(*; 	 H/ 7,&3 ,(?)9'(* '8+3.*-F 2,
-,7?)2'(* 4,,?0'2)(>F (;/; +?,1/-(' ,(?)H/2'/ 1
-()?>7 4,,?0'2)()7; 	-2,F &(, 1/4(,? +?' ()4,:
,+/?)I''+?,-(,+,8/2G/(92)4LE

�
+,8/2G/(-G2) E-� *

'
�
 2) '- � F F

�
 2) F- � ; �02)4, -3K/-(13A( 0?3='/

1/.'&'2>F('+)1/4(,?2,=,+?,'91/0/2'G01371/4(,�
?,1F4,(,?>/'8/A(0?3='/-1,:-(1);�,(F2)+?'8/?F

8,8/2(-'.>'.'8,8/2('8+3.*-);�-.'1>0/.)/(/
,(?)H/2'/F(,F+,-4,.*4331)-/-(*01)1/4(,?)',5)
92)48/2GA(F<('+-/10,1/4(,?>F4)48>'72)9>1)/8F
2/8/2GA(92)4);�&)-(2,-('F?)9 /-(*8,8/2(F (,F
/-(/-(1/22,F 4?3&/2'/ -)8,: &)-('I> (,H/ 8,H2,
?)--8)(?'1)(* 4)4 2/4': 8,8/2(F 4,(,?>: (,H/ 2/
0,.H/28/2G(*-1,:92)4+?',(?)H/2'';�F2)4,2/IF
/-.' G //F <(3 &)-('I3F -1/03 1 (,&43F -0/.)A //
(,&/&2,:F(,1,92'4)/(+,2G('/-+'2);	2/7,&3-/:&)-
1./9)(*1<('+,2G('GF@'9'4'92)A(F&(,<(,()4,/FG
+?,-(,2/82,=,+?'8'('1'9'?3A4)?('23F&(,5>1)8
+?,K/5>.,+,2'8)(*-'(3)I'A;�,.G?'9)I'G-+'2�
&)-('I4)4?)9'8//((/H/-1,:-(1)F&(,'1/4(,?2,/
+?,'91/0/2'/;
�)1):(/(/+/?*?)--8,(?'8()4,:+?,I/--;�3-4):3
2)-/-(*2/:(?'2,F'+3-4):2/:(?'2,./('(+,'8+3.*-3
F
�
F)+,.G?'9,1)2,+?,('1'8+3.*-);�0/:-(1'(/.*2,�
-('?/).*2>/2/:(?'2,()4'3-(?,/2>C,2'+,.G?'�
9,1)2>+?,('1-1,/=,'8+3.*-);�?,1/0/8,(?)H/2'/;
�,=0) 1 ,(?)H/2''F (;/; 1 9/?4)./F 1>31'0'(/F &(,
'8+3.*-31)-+,8/2G.-GF)-+'22/'98/2'.-G;�1)-
+,G1'.)-*&)-('I)F34,(,?,:-+'2''8+3.*-2)+?)1�
./2> 1 ,023 ' (3 H/ -(,?,23; � - (,&4' 9?/2'G
-/=,02G62/:@'9'4'<(,C)2('2/:(?'2,;�2)&'(F1�4,2&)2'/;�)&).,C1+?/0>03K/82,8/?/H3?2).);
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9/?4)./B1>-8,(?'(/19/?4).,E18/-(,2/:(?'2,1>
1'0'(/)2('2/:(?'2,F)2/2/:(?'2,;�,(+)?)0,4-F-
4,(,?>8-(,.423.'-*@'9'4'1��d`Cd�=,0)7;�,&2,
()4H/1>8,H/(/-0/.)(*F2)+?'8/?F()4,:<4-+/?'�
8/2(;
)--8,(?'(/+,.G?'9,1)22,/G0?,F4,(,?,/31)-
?)-+)0)/(-GF1>./()A(<./4(?,2>+,03=.,8 θ F'1>
0/.)/(/,(?)H/2'/;�1)-+,.G?'9,1)22,/G0?,,-()2/(�
-G+,.G?'9,1)2,1(3H/-(,?,23F)'8+3.*-+,8/2G/(
92)4;�-.'5>31)-9)4,2-,7?)2/2'G&/(2,-('1>+,.�
2G.-GF(,,5)+?,I/--)5>.'5>,0'2)4,1>;�2)-)8,8
0/./,4)9>1)/(-GF&(,+?'5/()�?)-+)0/&)-('I>1>./�
()A(1,-2,12,8+,'.'+?,('18,8/2()G0?);�,(<(,
'/-(*92)8/2'(>:<4-+/?'8/2(�3F4,(,?>:5>.-0/.)2
1��d�=,035341).*2,9)+,.=,0);�5>.,+,4)9)2,L0)F
1@'9'4/-.)5,=,19)'8,0/:-(1'GF(;/;12/:(?'22,:
@'9'4/F2)?36)/(-G&/(2,-(*;�1,(90/-*1>G-2'.,-*F
&(,�'.*-#,?5>.+?)1;�/:-(1'(/.*2,F�'.*-#,?&(,
=,1,?'.M�2+?'0'?).-G49)4,23-,7?)2/2'G<2/?=''F
2,,25>.+?)11-1,/:.,='4/L2)3?,12/1 �D ���� ��- -- -8
9)4,2>-,7?)2/2'G8,=3(5>(*0?3='8';�1<(,8+.)2/
/=,'0/G4)45>,H'.)9)2,1,;�'&/=,2/+?,+)0)/(F
7,?,6'/'0/'-,7?)2GA(-G'0).*6/;�,(-/=,02G62GG
(,&4)9?/2'GL5/98)--,1,/2/:(?'2,+,.G?'9,1)2,+?,�
('1'8+3.*-)F ) )2('2/:(?'2,�C+,'8+3.*-3;�'?
123(?'F1-.)5,819)'8,0/:-(1''F,4)9>1)/(-G2/-'8�
8/(?'&2>8; � 9/?4)./ 1> 1'0'(/ 2/ 2/:(?'2,F )
)2('2/:(?'2,; � /K/ ,02, ,(4?>('/ 5>., -0/.)2,
1-4,?/+,-./<(,=,L+?,I/-->F-1G9)22>/-2)+?)1./2'�
/81?/8/2'F(,H/,4)9).'-*?)92>8';#>.',(4?>(>
+?,I/-->1?)-+)0/�� �8/9,2,1F4,(,?>/+,1?/8/2''
+?,('1B-,-8/2,:92)4)1?/8/2'EC?)92>/;
�()4F1,(&(,+?,'9,6.,1(/,?/('&/-4':+/?',0-
��dD+,��`��=,0;�''	2=+?'038).'='+,(/930.G
?/6/2'G+?,5./8> τ θ- F(;/;='+,(/93,2)?36/2''
&/(2,-(';�2,5>.,<4-+/?'8/2().*2,,(4?>(,1��d�
=,03C-2)&).)15/()�?)-+)0/G0/?F+,(,815/()�?)-+)0/
?)9.'&2>7&)-('ILµ �8/9,2,1Fπ�8/9,2,1F��8/9,2,1g
2>2/<(,(?'1').*2,-(*;�F2)4,2/IF&(,5>.,0/:-(1'�
(/.*2,2,1,-(*A0.G@'9'4,1F,2,5>.,,52)?3H/2,1,
19)'8,0/:-(1''234.,2,1-234.,2)8'1G0?)7;�-()('F
<(,0,-'7+,?2/4,(,?)G9)=)04);�>+?/4?)-2,92)/8F
&(,/-(*()42)9>1)/8>/2)?36)AK'/&/(2,-(*G0/?2>/
-'.>;J(' -'.> -3K/-(13A(F ,2' <4-+/?'8/2().*2,
+,4)9)2>;�-.,13-4)9)(*F
,--'G90/-*,&/2*82,=,
+,?)5,().)C2)+?'8/?�,5)6t1B<4-+/?'8/2()(,?E'
�5,1�?':�/,?='/1'&;�,+,-'A+,?3<(),5.)-(*
G1./2':2'4)42/-1G9)2)-,-().*2>8'F1>2/8,H/(/
?)--&'()(*//F'-7,0G'9<./8/2()?2>7&)-('I;J./8/2�
()?2)G&)-('I)H'1/(-)8)+,-/5/F)G0/?2)G@'9'4)
-//2)?36/2'/8234.,2�234.,22,=,-.)5,=,19)'8,�
0/:-(1'GH'1/(-)8)+,-/5/;
�)4,2/IF5>.,,(4?>(,-.)5,/19)'8,0/:-(1'/'1
)(,8)7(,H/C19)'8,0/:-(1'/8/H03G0?,8'<./4(?,�
2)8'F4?,8/,5>&2,=,43.,2,1-4,=,F'8//(/K/2/43A
8)./2*43A0,5)143;J()0,5)14)-1G9)2)-(/8F&(,
<./4(?,2 - 234.,2)8' /K/ 19)'8,0/:-(13/( -.)5>8
,5?)9,8;�,(<('+?,I/-->5>.'1+/?1>/(,=0),(4?>�
(>; � (/,?'GF +,-./ (,=, 4)4 5>., ,(4?>(,F &(,
2/:(?'2,2)-)8,80/./'8//(-(?,=,,+?/0/./223A
+,.G?'9)I'AF))2('2/:(?'2,'8//(-,1/?6/22,0?3�

=3A +,.G?'9)I'AF 1/?23.)-* 4 �/:.AF (;/; 4 (,83
+?/0/.*2,83-.3&)AF4,(,?>:8,H/(5>(*+,.3&/2'9
3?)12/2'G�'?)4)'4,(,?>:'=2,?'?,1).-G1��NeCN�
=,0)7;�4)9).,-*F&(,2/:(?'2,,+'->1)/(-G'8/22,
3?)12/2'/8�/:.G;�,9*8'(/3?)12/2'/�'?)4)F+,.,�
H'(/ 8)--3 ?)12,: 23.AF +,.3&'(/ 2/:(?'2,; �-/
+?,-(,h�,(,=0)<(,,(?'I).,-*;�(?'I).,-*F+,(,83
&(,2)?36/2'/-,7?)2/2'G&/(2,-('5>.,;�'4(,2/
8,=1<(,+,1/?'(*;
�1,((/+/?*()4)G'2(/?/-2)G+)?)0,4-).*2)G1/K*;
	=,1,?A+?,��d`=,0;�()4F1/?23.'-*401374,8+,�
2/2(2,83 2/:(?'2,; #>.) +,+>(4) �)20)3 11/-('
2)?36/2'/&/(2,-('F2,-,7?)2'(*7,(G5>'0/A,(,8F
&(,/-.'1>-8,(?'(/2)2/:(?'2,F(,19/?4)./31)-
)2('2/:(?'2,F(;/;11/-('()42)9>1)/8,/�p�-,7?)2/�
2'/ � ;J(,-,7?)2/2'/F4-,H)./2'AF(,H/,4)9).,-*
2)?36/22>8F7,(G2)82,=,18/2*6/:-(/+/2'B()4F
0,.G?)-+)0,12/:(?).*2>7��8/9,2,1-2)?36/2'/8
�
�'21)?')2(2,-('-,-()1.G/(+?'8/?2, D��- E;�)(/8F
'<(,5>.,-@,?83.'?,1)2,1,-2,12,8�/:28)2,8F
5>.?/).*2,2)+'-)2=)8'.*(,2')2 N -.)5,=,19)'8,�
0/:-(1'G-2)?36/2'/8&/(2,-('B()42)9>1)/8,/b��
-.)5,/19)'8,0/:-(1'/ D E;�/K/5>.,,(4?>(,2)?3�
6/2'/�p�&/(2,-('B(;/;F/-.'7,('(/F^�&/(2,-(' ] E1
<4-+/?'8/2(/C<(,-./03AK':8,8/2(;
�F2)4,2/IF+?'5.'9'(/.*2,1��`DC``=,0>5>.)
-@,?83.'?,1)2)()42)9>1)/8)G�()20)?(2)G8,0/.* d ;
J(,8,0/.*F14,(,?,:BG2/82,=,0).*6/5303,5<(,8
=,1,?'(*E ,5z/0'2/2> 01/ 1/K'L <./4(?,8)=2'(2,/
19)'8,0/:-(1'/'-.)5,/19)'8,0/:-(1'/C(,F4,(,?,/
+?,'-7,0'( - 2/:(?'2,; �()20)?(2)G 8,0/.* 5>.)
-@,?83.'?,1)2)'8/22,1<(,1?/8GF2,/K/+,(?/5,�
1).,-* 0,-()(,&2, 5,.*6,/ 1?/8GF +,?G04) N� ./(F
&(,5>0,4)9)(*F&(,<(,0/:-(1'(/.*2,-(*;

��p�-'88/(?'GF'.'4,85'2'?,1)22)G&/(2,-(*F<(,'21)�
?')2(2,-(*@'9'&/-4'79)4,2,1,(2,-'(/.*2,+?/,5?)9,1)�
2'GF+?'4,(,?,8+?,'-7,0'(,02,1?/8/22,+?,-(?)2-(1/2�
2,/BpE9/?4).*2,/,(?)H/2'/@'9'&/-4,:-'-(/8>'9)8/2)
4)H0,: &)-('I>2) -,,(1/(-(13AK3A /: )2('&)-('I3 B�F
9)?G0,1,/-,+?GH/2'/E;
N�)8'.*(,2')2C,+/?)(,?+,.2,:<2/?=''-'-(/8>+?'
41)2(,1,�8/7)2'&/-4,8,+'-)2'';
Db���(/,?'GC32'1/?-).*2)G(/,?'G-.)5,=,19)'8,0/:�
-(1'GF 3&'(>1)AK)G 2)?36/2'/ &/(2,-(' Bp�-'88/(?''E
+?'-.)5,819)'8,0/:-(1'';�?/0.,H/2)1��d�=,03�;�/..�
�)22,8F
;�/:28)2,8F
;�)?6)4,8'�H;�30)?6)2,8;
]̂ �-'88/(?'GF'.'-'88/(?'G+,,(2,6/2'A4,5?)K/2'A
1?/8/2'F <(,'21)?')2(2,-(*@'9'&/-4'7 9)4,2,1 ,(2,-'�
(/.*2,9)8/2>1?/8/2'G2)CG;�,-4,.*43@320)8/2().*�
2>84)&/-(1,8@'9'&/-4'79)4,2,1-&'()/(-G�p^�-'88/(�
?'GB(;/;'21)?')2(2,-(*+,,(2,6/2'A4,02,1?/8/22,83
+?,-(?)2-(1/22,83 9/?4).*2,83 ,(?)H/2'A @'9'&/-4,:
-'-(/8>F9)?G0,1,83-,+?GH/2'A',5?)K/2'A1?/8/2'EF
(,2)?36/2'/�p�-'88/(?''1,98,H2,.'6*+?',02,1?/�
8/22,82)?36/2''^�-'88/(?'';
d�,&2//F90/-*'0/(?/&*,(/,?''<./4(?,-.)5,=,19)'8,�
0/:-(1'GF4,(,?)G5>.)-@,?83.'?,1)2)4��`�=,03�;�):2�
5/?=,8F ;�.<6,3'�;�).)8,8'./=.)1,-2,13B2)?G03-
41)2(,1,:7?,8,0'2)8'4,:E-,90)22,:1(/&/2'/-./03AK/�
=,0/-G('./('G�()20)?(2,:8,0/.'@'9'4'<./8/2()?2>7
&)-('I;



�,1,(&(,'2(/?/-2,L2/-8,(?G2)(,&(,F4)9).,-*
5>F1-/-@,?83.'?,1)2,'1-/,(4?>(,F,-()1).'-*01)
,-(?,14)1<(,1?/8GF4,(,?>/5>.'2/+,2G(>;�/?1>:
C<(,='+,(/9)�,2(/4,?1,,2/:(?'22>7,-I'..GI'G7F
+?,4,(,?>/G-/:&)--4)H3F'1(,?,:C8):,?)2,1-4)G
='+,(/9);
�)4 1,(F (/+/?* G 7,&3 -4)9)(* 2/-4,.*4, -.,1 ,
#?32,�,2(/4,?1, ' /=, ='+,(/9/ ��d� =,0);J(, C
='+,(/9),-I'..GI':F,2)5>.),+35.'4,1)2),+G(*1
+?/+?'2(/F(,.*4,(/+/?*1�352/;�,82G+?,?)5,(3
�):,?)2)B�,2(/4,?1,14)4,:�(,8/?/5>./=,3&/2'�
4,8EF,21-/1?/8G038).,(,8F2/:(?'2,')2('2/:(�
?'2,<(,,02,'(,H/'.'2/(M�-.'<(,,02,'(,H/F
(,+,.3&)A(-G,02'+?,I/-->F/-.'<(,?)92>/1/K'F
(,C0?3='/+?,I/-->;�1,(F?)98>6.GG2)0<('8F
#?32,�,2(/4,?1,-@,?83.'?,1).()43A,&/2*.A5,�
+>(23A='+,(/93;�9)4.A&/2''-1,/:-()(*',2+'�
6/(F&(,/-.'31)-2/(2/:(?'2,')2('2/:(?'2,F)/-(*
2)?36/2'/-,7?)2/2'G./+(,22,=, 9)?G0)B(;/; /-.'
2/:(?'22>:9)?G02/-,7?)2G/(-GEF(,+?'<(,81,9�
8,H2,+?/1?)K/2'/2/:(?'2,1)2('2/:(?'2,1+?,�
I/--/01'H/2'GFB ν ν´ � EF'(,=0)5303(+?,'-7,0'(*
+?,I/-->F+,7,H'/2)(/F4,(,?>/5>.',(4?>(>1 �� �
8/9,2)7;�1 �� �8/9,2)71<(,1?/8G5>.',(4?>(>
,-I'..GI''F4,=0) �� +/?/7,0'(1)2('� �� ')2('� ��
+/?/7,0'(1 �� ;��,2(/4,?1,2)+'-).0)H/F&(,F+,�
1'0'8,83F <(,(+?,I/--8,H/(5>(*,&/2*1/?,G(2,
,(4?>(F4)48'2'838F1)-(?,@'9'4/F1)-(?,@'9'&/-�
4'7 8)-6()5)7; #,.*6/ (,=,F ,2 0)H/ 0). ,I/243
0.'2><('7,-I'..GI':;�?/02GG<2/?='G2/:(?'2,F
4,(,?>/F2)+?'8/?F'-+3-4)/(�,.2I/F<(,���<�F'
(,=0)0.'2),-I'..GI':+,?G04) D�� �48;�-/=,02G
,-I'..GI'' ,(4?>(>F ' '7 1/.'&'2) +,?G04) ���C
N���48; �2>8' -.,1)8'F 8)--) 2/:(?'2, 2/ ?)12)
23.AB�,2(/4,?1,0.G8)-->2/:(?'2,+?/0+,.,H'.
1/.'&'23 ����- �<�E; �)4'8 ,5?)9,8F /-.' 1-/ 1 <(,
1?/8G31./4).'-*�/:./8'-&'().'F&(,8)--)2/:(?'�
2,2,.*'2/,&/8=,1,?'(*F(,�,2(/4,?1,1>-4)9).
1,(()43A='+,(/93;�G/K/?)9+,0&/?4'1)AF<(,5>.)
2)-)8,80/./.'2'G,(�):,?)2)L='+,(/9)�):,?)2)
C<(,��D�=,0F��]`=,0C?)98>6./2'G�,2(/4,?1,
,(2,-'(/.*2,2/:(?'22,:@'9'4'F)1��d�=,03F3H/
1
,--''F,21>-4)9>1)/('0/A2/:(?'22>7,-I'..G�
I':;�(,1?/8G2/:(?'2,5>.,,02,;�,F4-()('F,2
+'6/(F&(,/-.'2/:(?'2,530/(2/,02,F)2/-4,.*4'7
('+,1F(,(,H/8,=3(5>(*2/:(?'22>/,-I'..GI'' ` ;
� 1 ��de =,03 �,2(/4,?1, 1>-4)9>1)/( '0/AF &(,
2/:(?'2,2)-)8,80/./2/,02,F)'78,H/(5>(*01)F
&(,1,98,H2>2/:(?'2,F-1G9)22>/-<./4(?,2)8'F'
2/:(?'2,F-1G9)22>/-8A,2)8';�,/=,'0//1$�
�/
5>.+,-()1./2<4-+/?'8/2(F14,(,?,85>.',(4?>(>
01)('+)2/:(?'2,L2/:(?'2,<./4(?,22,/'2/:(?'2,
8A,22,/B��`N�=;E;�,(()4;�+,(,82)8=,1,?G(F&(,
G+,2I> 1 ��`N =,03 +/?1>/ -4)9).'L �2/:(?'22>/
,-I'..GI''�;
!,?,6,;�,:0/80).*6/;
�)41'0'(/F1-/2/+?,-(,;�()20)?(2)G8,0/.*/-(*F
),2B�,2(/4,?1,EC1-/-1,/;�2=,1,?'(,(,8F&(,3

2/:(?'2,8,=3(5>(*-,1/?6/22,0?3='/-1,:-(1);J(,
1?/8GF+?'5.'9'(/.*2,-��d`+,��``=,0FC�(/,?/('�
&/-4,/�1?/8GF1?/8G0'-43--':F()882,=,&/=,-.,H'�
.,-*F82,=,5>.,1>-4)9)2,1-G4'7'0/:;�,-./<(,=,
(/,?/('4'9)('7.'F2)&).'?)5,()(*<4-+/?'8/2()(,�
?>;J4-+/?'8/2()(,?>9)-./03AK'/N�./(0,4)9>1)�
A(F&(,�()20)?(2)G8,0/.*0/:-(1'(/.*2,?)5,()/(;
�,92'4)A( (?' =.)12>7 C (/+/?* 3H/ 2)3&'.'-* -
2/:(?'2,?)5,()(*C2)+?)1./2'G12/:(?'22,:@'9'�
4/;�,�+/?1>7F2/:(?'2,2'94'7<2/?=':C?/)4(,?2>/
2/:(?'2,1,-2,12,8'.'5/()�?)-+)0;�03('--./0,1)�
2'G -1,:-(1 2/:(?'2,F 0/.)A(-G ,I/24' 2) 8)--3
2/:(?'2,F+,.G?'9)I'A2/:(?'2,F'K3(-G0,4)9)(/.*�
-(1) (,=,F &(, 2/:(?'2, 2/ ?)12, )2('2/:(?'2,;�F
2)4,2/IF 5>. ,(4?>( ()4 2)9>1)/8>: 2/:(?).*2>:
4)2).?/)4I''F4,=0)2/:(?'2,2/?,H0)/(<./4(?,21
,5?)(2,8+?,I/--/F)+?,-(,?)--/'1)/(-G;
)--/'1)/(�
-GF'1-/;�?'&/8,2,8,H/(?)--/'1)(*-G2)234.,2)7
C23F2)0/:(?,2/F2)+?'8/?F'2)<./4(?,2)7;�?'
<(,8,4)9).,-*F&(,1()4'7+?,I/--)7@'9'4'1>23H�
0/2> ?)5,()(* - -,1/?6/22, <4-(?/8).*2, 8).>8'
-/&/2'G8'L ]D N�� -8- C<(,/K/7,?,6,;�/:&)-?)5,()�
A(2)=?)2' ]` N�� -8- ;�)2()-('&/-4'8).>/1/.'&'2>
C2'&/=,2'H/8>2/-8,H/88/?'(*;�,'8/22,(,=0)
<(,5>.,,-,92)2,;
�(,?,/2)+?)1./2'/C2/:(?'2,1>-,4'7 <2/?=':;
�2,1,92'4.,F1&)-(2,-('F1-1G9'-(/8F&(,@'9'4'
2)3&'.'-* ?)5,()(* - 3-4,?'(/.*2>8' +3&4)8'; �
+3&4)7+'�8/9,2,1F2)+?'8/?F31)-2/:(?'2,?,H0)�
A(-G,(?)-+)0)+',2,1F'<('2/:(?'2,'8/A(<2/?�
='AF3H/=,?)90,5,.*63AC2/+,?G04)��<�F4)41
?/)4(,?2,:@'9'4/F)+,?G04)��<�'0)H/1>6/;�
-/&/2'/19)'8,0/:-(1'G2/:(?'2,-234.,2)8'F'1,,5�
K/1-/7-.)5>7+?,I/--,11<(,:,5.)-('F+?,+,?I',�
2).*2, 41)0?)(3 <2/?='' +)0)AK/=, 2/:(?'2,; 
)9
()4F(,1>(/+/?*8,H/(/F5/?G+3&4'2/:(?'2,0,-()�
(,&2,1>-,4'7<2/?=':F1>7,0'(*2)5,.*6'/-/&/2'G;
�/:-(1'(/.*2,F<(,2)+?)1./2'/?)91'1).,-*F+,G1'�
.'-*2,1>/8/(,0>?/='-(?)I''2/:(?'2,F1&)-(2,-('
C 4)8/?> 1-G4'/F ' 5>., 0,4)9)2,F &(, 2/:(?'2,
<./4(?,22,/ 2/ +,7,H/ 2) 2/:(?'2, 8A,22,/F &(,
2/:(?'2,8A,22,/2/+,7,H/2)-1,/)2('2/:(?'2,'
&(,-3K/-(13/(/K/(?/(':('+2/:(?'2,F()42)9>1)�
/8,/()3�2/:(?'2,F,(?)-+)0)()3�8/9,2);�)4'8,5?)�
9,8F+,G1'.'-*(?'-/8/:-(1)2/:(?'2,;#>.''--./0,�
1)2>+?,I/-->?)--/G2'G2/:(?'2,2)<./4(?,2)7'2)
234.,2)7'1+)?)../.*-<('85>.',(4?>(>2,1>/
41)?4'FHFIFGF+?'&/85>.)2):0/2)2/4)G)2).,='G
8/H03 2/:(?'2, ' 41)?4)8'; �/:(?'2, /-(* (?/7
('+,1F'41)?4,1/-(*(?'-/8/:-(1);�)4,2/IF-)8>8
8,K2>80,4)9)(/.*-(1,8(,=,F&(,�()20)?(2)G8,�
0/.*?/).'93/(-G1+?'?,0/F5>.,01),(4?>('GL+/?�
1,/ C ,(4?>('/ 2/:(?).*2>7 +?,I/--,1 � F 4,(,?>/
+?/0-4)9)2>(,.*4,1�()20)?(2,:8,0/.'F'1(,?,/C

��/:(?).*2>/(,4'C,0'2'98/7)2'98,1-.)5,=,19)'8,�
0/:-(1'GF,-3K/-(1.G/8>:9)-&/(,58/2)1'?(3).*2>8'J�
5,9,2)8'8/H0341)?4)8''./+(,2)8'5/9'98/2/2'G<./4�
(?'&/-4,=,9)?G0)2)&).*2>7'4,2/&2>7&)-('I;�?/0-4)�
9)2>1���D=,03�;�).)8,8F ;�.<6,3'�;�):25/?=,8F
<4-+/?'8/2().*2,+,0(1/?H0/2>1���]=,031$�
�/;

`�-I'..GI''3H/2/8/H032/:(?'2,')2('2/:(?'2,F)
8/H030138G('+)8'2/:(?'2,;
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,(4?>('/8� ' J�5,9,2,1 B<./8/2()?2>7 &)-('I C
+/?/2,-&'4,1-.)5,=,19)'8,0/:-(1'GEF��eD=,0;�?'�
&/8 1>G-2G/(-GF &(, '7 8)--) -(?,=, -,,(1/(-(13/(
�()20)?(2,:8,0/.';�-/F@'9'4'0,.H2>5>.'3-+,�
4,'(*-GF�()20)?(2)G8,0/.*?)5,()/(;
�+)?)../.*2,1,92'4)/((?/(*/2)+?)1./2'/C2/:�
(?'22)G)-(?,@'9'4);�)&'2)A(-G+,'-4'2/:(?'2,,(
�,.2I)F,(91/90F,(4,..)+-)-1/?72,1>7F1,92'4)/(
'0/G,(,8F&(,1,�-/./22,:-3K/-(13/(2/:(?'22,/
8,?/C2/:(?'2,,&/2*2'94'7<2/?=':F4,(,?>/,5?)�
93A(2/4':@,2;�)&'2)A(-G-,.2/&2>/<4-+/?'8/2�
(>;�0'2'9+/?1>7<4-+/?'8/2(,14)4?)91/.-G+,
?/)4I''F4,(,?3A+?/0.,H'.�,2(/4,?1,L2/:(?'2,
+)0)/(2)7.,?F +,.3&)/(-G )?=,2;J(, <4-+/?'8/2(
�<1'-)F4,(,?>:0/.).-G1(/&/2'/D�./(1!,38-(/:4/
1�8/?'4/;�F2)4,2/IF1,92'4)A(+,09/82>/.)5,?)�
(,?'''+/?1>/2/:(?'22>/(/./-4,+>;
�()4F1<(,(+/?',02)6/92)2'/,-1,:-(1)72/:(?'�
2,?)-6'?G/(-G0,+?,I/--,1?)--/G2'GF'03('--./0,�
1)2'G1?)84)7�()20)?(2,:8,0/.'F2/:(?'2,+?/1?)�
K)/(-G1'2-(?38/2('--./0,1)2'GF+,G1.GA(-G2/:(�
?'22>/+3&4''2/:(?'22>/0/(/4(,?>;�>G1.G/(-G
,-,5)G?,.*2/:(?'2,18'?,1,:4)?('2/�-/./22,:;
�,(4)4)G.A5,+>(2)G4)?('2)1,92'4.)F/-.'+,�
-8,(?/(* 2)&'2)G - D��7 =,0,1;�,G1'.)-* ='+,(/9)
2/:(?).*2>7&)-('IF��D�=,0F+?,'9,6.,,(4?>('/
2/:(?,2);�1)2(,1)G<./4(?,0'2)8'4)5>.)-@,?83�
.'?,1)2)F1,92'4.)2/:(?,2�+?,(,22)G8,0/.*G0?);
�+)?)../.*2,2)&'2)A(-GF-,02,:-(,?,2>F<4-+/?'�
8/2().*2>/'--./0,1)2'GF+?)4('&/-4'2/9)1'-GK'/
,( (/,?/('4,1F ) - 0?3=,: -(,?,2>F (/,?/('&/-4'/
'--./0,1)2'G;J4-+/?'8/2().*2>/'--./0,1)2'GC5/()�
?)-+)0G0/?F<./8/2()?2>7&)-('IF2,1>/<4-+/?'8/2�
().*2>/8/(,0>C'03(2)&'2)G-��D�CDN=,0,1'0,
4,2I)��d`=,0);�0/-*1,92'4)/(()-)8)G+?,5./8)
τ − θ F , 4,(,?,: G ?)--4)9).; �/,?/('4' (,H/F 4)4
=,1,?'(-GF2/0?/8.A(F?)91'1)A(-1,'-,5-(1/22>/
8/(,0>F?)98>6./2'GL�/?8'+?'038).@/2,8/2,.,�
='&/-43A (/,?'A 5/()�?)-+)0)g 1,92'4)/( ='+,(/9)
�):,?)2)F 4,(,?)G /K/ 1'-'( -)8) +, -/5/F 2'4(,
2'&/=,2/8,H/(+?,2//-4)9)(*;�,G1.G/(-G'0/G,
(,8F &(, 0,.H2) 5>(* -'88/(?'G +, ,(2,6/2'A 4
+?,-(?)2-(1/22>8+?/,5?)9,1)2'G8F4,(,?)G4)4?)9
90/-*'2)?36'.)-*;�,(()4-,6.'-*(/,?/('&/-4)G'
<4-+/?'8/2().*2)G@'9'4);
� ��d`Cde =,0> 1,92'4)/( 8,K2>: -4)&,4F 4,=0)
<4-+/?'8/2(23H0)/(-G1(/,?''F)(/,?'G23H0)/(-G
1<4-+/?'8/2(/;�)&'2)A(-G,+G(*-,1/?6/22,2/9)1'�
-'8>/ +?,I/-->F G <(, +,0&/?4'1)A C ,&/2* 8).,
1.'GAK'/0?3=2)0?3=)L-,02,:-(,?,2>F?)91'('/
<4-+/?'8/2().*2>78/(,0,1F-0?3=,:-(,?,2>C?)9�
1'('/(/,?'';J4-+/?'8/2().*2>/8/(,0>C1&'-(,:
@'9'4/1>-,4'7<2/?=':F-)-(?,@'9'&/-4'8',5z/4()�
8';�1+.)2/(/,?''C<(,-(?34(3?)&)-('IF�()20)?�
(2)G8,0/.*F2,1>/41)?4';�4-/?/0'2/��e��7=,0,1
-4.)0>1)/(-G1,(()4)G-'(3)I'GL3(1/?H0/2)�()2�
0)?(2)G8,0/.*'2)&'2)/(-G+,'-41>7,0)'9�()20)?�
(2,: 8,0/.'; �,+?,- C &(, 0).*6/M�3 2/.*9GH/
,-()2,1'(*-GF0,.H2,5>(*?)91'('/0).*6/;�,=0)C
&(,M�-(*.'&(,�2'530*12/�()20)?(2,:8,0/.'M�,(

<(,(1,+?,--/5/1+/?1>/9)0)A(@'9'4';�,0.G(,=,
&(,5> , 2/8 =,1,?'(*F G 2)+,82A 1)8F &(, ()4,/
�()20)?(2)G8,0/.*--/=,02G62/:(,&4'9?/2'G;
�()20)?(2)G8,0/.*<./4(?,-.)5,=,19)'8,0/:-(1'GF
G 5303 , 2/: 1 ,-2,12,8 =,1,?'(*F - (,&4' 9?/2'G
8)(/8)('4'C-1,/,5?)92)G1/K*;�?/8G,(1?/8/2'1
@'9'4/1,92'4)A(()4'/8,0/.'F14,(,?>7,5z/0'2G�
A(-G8)(/8)('4)'@'9'4);�<(,4)4?)9,-,5>/(,&4'F
4,=0)0/:-(1'(/.*2,+?,'-7,0'(4)4,:�(,19?>12)6/�
=, +,2'8)2'G; �()20)?(2)G 8,0/.* - (,&4' 9?/2'G
8)(/8)('4'<(,()42)9>1)/8)GZ�BNEC�B�E-'88/(�
?'GF4,(,?)G7,?,6,'93&/2)8)(/8)('4)8'3H/0)12,F
/K/-4,2I)+?,6.,=,1/4);�(,&4'9?/2'G@'9'4'L
-3K/-(13A( ./+(,2>F 4,(,?>/ ,5?)93A( 035./(>
./1>7'-'2=./(>+?)1>7&)-('I;e �,,(1/(-(1/22,C
0.G<./4(?,22>7F8A,22>7'()3�-/8/:-(1;�,(8)-->
<('7&)-('IL�Fd�<�3<./4(?,2)F��d�<�38A,2)F
�����<� 3 ()3�&)-('I>;�/:(?'2,H/ -3K/-(13A(
(,.*4,./1>/F2'4)4'7+?)1>72/:(?'2,2/(1�()2�
0)?(2,:8,0/.';�-(*.'8)--)32/:(?'2,M�,(+/?1>:
1,+?,-F4,(,?>:1,92'4)/(;�,�()20)?(2,:8,0/.'F
2) <(,8 3?,12/F 2/( 8)-->F 2,.*F 2/:(?'2, (,.*4,
./1>/F'2'4)4'71,+?,-,12/(;
�41)?4,1C(,H/-)8,/F/-(*035./(>41)?4,1'/-(*
-'2=./(>F/-(*+?)1>/'/-(*./1>/;�-(*�)'K�41)?4'F
H)' L�41)?4'F G)' I�41)?4';�,(8)-->41)?4,12)
-/=,02G62':0/2*L,(NCd��<�0.G�)'K�41)?4,10,
�e���<� 3 G�41)?4,1; �2' 2/ ()4 0)12, ,(4?>(>F
4-()(';�4)9>1)/(-GB'<(,+/?1>:1,+?,-4(/,?''EF
&)-(*<('741)?4,1F)'8/22,KFLFIF2/-)8'+,-/5/
17,0G(1(/,?'AF)-8/6'1)A(-G;�-3K/-(13/(&'-(,
@/2,8/2,.,='&/-4)GF2'4)42/,5zG-2G/8)G+,4)8)(�
?'I)�,5)G6'C�)-4)1>F4,(,?)G,+'->1)/(<('-8/�
6'1)2'G;�(430),2)19G.)-*F&(,<(,()4,/M�,+?,-;
�,1,92'4)/(-./03AK':1,+?,-L)/-(*.'-8/6'1)2'/
2/:(?'2,M
�).*6/;�-/19)'8,0/:-(1'G1�()20)?(2,:8,0/.'
3-(?,/2>,&/2*+?,-(,;�-(*()42)9>1)/8,/4).'5?,�
1,&2,/19)'8,0/:-(1'/'/-(*4,2-()2(>F-1G9>1)AK'/
?)9.'&2>/19)'8,0/:-(1'G;�23./1,8+?'5.'H/2''1
(/,?''1-/5/98)--,1,/F2'&/=,2/(8)--'12,=,;�)(/8
14.A&)/(-G8/7)2'98+,G1./2'G8)-->F()42)9>1)/�
8>:7'==-,1-4':8/7)2'98;�-(,&2'48)-->C1,(<(,(
5,9,2!'==-)F4,(,?>:0,-'7+,?2/,(4?>(� F)0).*6/
&)-(*'9<('7&)-('IF1&)-(2,-('5,9,2,1F+,.3&)/(
8)-->;�)88)�41)2(,-()/(-G5/98)--,1>:F)J)'8�
5,9,2> +,.3&)A( ,+?/0/./223A8)--3; �2)&'(F 0.G
(,=,&(,5>,7)?)4(/?'9,1)(*<('3+,8G23(>/4,2-()2�
(>F0,-()(,&2,11/-(',0'2<4-+/?'8/2().*2>:3=,.F
3=,.�):25/?=)�� ;�?'<(,81+/?1>/1@'9'4/1,92'�
4)/(2/4':8/7)2'98+,G1./2'G8)-->;�>0,-'7+,?
2/ 92)/8F +?)1'.*2>: '.' 2/+?)1'.*2>: 8/7)2'98

e�)-('I>-�./1,:�-+'?).*2,-(*AC<(,(/&)-('I>F3
4,(,?>7 -+'2 2)+?)1./2 +?,('1 2)+?)1./2'G 01'H/2'G
&)-('I>;��+?)1>7�-+'22)+?)1./2+,01'H/2'A&)-('I>;
�#,9,2!'==-),(4?>(<4-+/?'8/2().*2,1N��N=,03B5>.
+?/0-4)9)25?'()2-4'8@'9'4,8�;!'==-,81��`]=,03E;
�� �)?)8/(? 1 (/,?'' <./4(?,-.)5,=, 19)'8,0/:-(1'GF
4,(,?>: ,+?/0/.G/( -1G9* 8/H03 4,2-()2()8' -.)5,=, '
<./4(?,8)=2'(2,=, 19)'8,0/:-(1':;



+?/0.,H/2F2,F1,1-G4,8-.3&)/F2)(,83?,12/F2)
4,(,?,88>-/=,02G@'9'43+,2'8)/8F<(,(8/7)2'98
?)5,()/(;
�()4F-3K/-(13A(./+(,2>'41)?4'F<(,&)-('I>�
@/?8',2>F(;/;&)-('I>-+,.,1'22>8-+'2,8;�3K/�
-(13A(+/?/0)(&'4'4).'5?,1,&2,=,19)'8,0/:-(1'GC
γ �41)2(>F8)'J�5,9,2>F'19)'8,0/:-(1'G+?,'-7,�
0G(32'1/?-).*2,L1,(31)-./('(41)?4'.'./+(,2F,2
'-+3-4)/(+?'19)'8,0/:-(1'',0'2'9<('75,9,2,1'
+/?/7,0'(12,1,/-,-(,G2'/;J(,-7/8)1-/719)'8,�
0/:-(1':F4,(,?>/8>-/:&)-92)/8'4,(,?>/,+'->�
1)A(-G1�()20)?(2,:8,0/.';�2)&'(F1,92'4)/(32'�
1/?-).*2)G19)'8,-1G9*1-/7+,./:F(;/;1,98,H2,F&(,
/-(* 0)H/ 2/4)G ,5K)G /0'2)G 4,2-()2()F 4,(,?)G
+,-(/+/22,F9)-&/(?)92>7<()+,12)?36/2'G-+,2()2�
2,: -'88/(?''F +/?/7,0'( 1 0?3='/F ' '-(,&2'4,8
1,92'42,1/2'G8)-->G1.G/(-G-+,2()22,/2)?36/2'/
-'88/(?''1)4338);�,(&(,-/=,02G8>92)/8;
�)4'/ 2/0,-()(4' 3 <(,: (/,?''M �?/H0/ 1-/=,F
2/+,2G(2,F4)4<('+,4,./2'G,5?)9,1).'-*F+,&/833
2'7-,1/?6/22,?)92>/8)-->'(;+;�).*6/;�)4,1)
8)--)2/:(?'2,M�0/-*B1�()20)?(2,:8,0/.'E,2)
2,.*F2,F8,H/(5>(*F,2)2/2,.*M�,&/83+?,'-7,0'(
-8/6'1)2'/<('7+,4,./2':M�F2)4,2/IF,(430)19G�
.'-*1,(<(,2)?36/2'/'1,(<()4,2-()2()F4,(,?)G
-1G9)2)-<('8'2)?36/2'G8'B(;/;3=,.�):25/?=)EM
�0/-*G7,&3,5?)('(*1)6/12'8)2'/2),&/2*'2(/?/-�
23A)2).,='A8/H032*A(,2,1-4,:(/,?'/:F4,(,?3A
1-/ 92)A(F '�()20)?(2,:8,0/.*A;��()20)?(2,:
8,0/.' 1> '8//(/ 5/98)--,1>/ &)-('I>F 1 23./1,8
+?'5.'H/2'';#/98)--,1>/&)-('I>C<(,1/K*F4,(,�
?)G,+'->1)/(=/,8/(?'A;�/23H2,2'4)4,:@'9'4'F
&(,5>,+'-)(*5/98)--,1>/&)-('I>;�'-()G=/,8/(�
?'GF-(,&4'9?/2'G-,1?/8/22,:1>-6/:=/,8/(?'';
�,&2,()4H/12*A(,2,1-4,:(/,?''1>'8//(/'2/?�
I',22,/01'H/2'/C/-.'31)-2/(2'4)4,=,19)'8,0/:�
-(1'GF1-/1>4.A&/2,F(,&)-('I>5303(01'=)(*-G+,
'2/?I''+,+?G8>8;�,+?G8>/C<(,,+G(*H/&'-()G
=/,8/(?'G;�,-2,13'(,:F'0?3=,:(/,?':+,.,H/2)
&'-()G =/,8/(?'G; � 0).*6/ 14.A&)/(-G @'9'4); �
2*A(,2,1-4,:8/7)2'4/14.A&)A(-G-'.>F'1-/&)-('�
I>2)&'2)A(01'=)(*-G+,2/4,(,?>8(?)/4(,?'G8F(;/;
2)&'2)/(-G 2)?36/2'/ =/,8/(?''; �,&2, ()4 H/ 1
@'9'4/<./8/2()?2>7&)-('I14.A&)A(-G4).'5?,1,&�
2>/19)'8,0/:-(1'GF7'==-,1-4':8/7)2'98F'31)-1-/
2)&'2)/(-GF1,92'4)/(@'9'4);�'9'4),(.'&)/(-G,(
8)(/8)('4'(/8F&(,12/:/-(*2)?36/2'/-'88/(?'';
�,(()4'/8)./2*4'/?)98>6./2'G�
�3F(/+/?*8>+/?/7,0'8F0/.)/86)=F4-,1?/8/22,:
(/,?''F4-,1?/8/22,:@'9'4/;���e��7=,0,1(/,?'G
2)&'2)/('-4)(*1>7,0'9�()20)?(2,:8,0/.';�-(*
01)+3('F+,4,(,?>8'0/((/,?'G;�/?1)G'0/G5>.)
-1G9)2)-�/.'4'8,5z/0'2/2'/8;�)1):(/1�()20)?�
(2,:8,0/.'F=0/32)-5>.)+?,-(/:6)G-'88/(?'GF
11/0/8 1-/ 5,.// ' 5,.// 1>-,4'/ 8)(/8)('&/-4'/
-'88/(?''C18/-(,Z|BNE?)--8,(?'8Z|BdE'(;0;
�2>8' -.,1)8'F 8)(/8)('&/-4' 530/8 1-/ 5,.// '
5,.// ?)-6'?G(* +,./ <('7 &)-('I; �?' <(,8 8>
2)&2/8 ,5z/0'2G(*8/H03 -,5,: <./4(?,0'2)8'43 -
@'9'4,:-.)5,=,19)'8,0/:-(1'GF9)(/8+?'-,/0'2'84

2'8-'.*2,/19)'8,0/:-(1'/F+,(,80,5)1'8=?)1'()�
I'AF'()4'8,5?)9,832)-530/(?)91'1)(*-G(/,?'G;
�,( ,5K)G '0/G (/,?'' �/.'4,=, ,5z/0'2/2'G; �,
1,98,H/20?3=,:+3(*C'F-4,?//1-/=,F+,<(,83+3('
+,6.)�?'?,0)L)10?3=32/:(?'2,B'8/22,32/:(?'�
2, 1 0)22,8 -.3&)/E /-(* 2/-()20)?(2>/ -1,:-(1)M
�)+?'8/?F/-(*8):,?)2,1-4,/2/:(?'2,F(;/;2/:(?'�
2,?)12,)2('2/:(?'2,;�.'31)-/-(*,-I'..GI''C
+/?/7,0 2/:(?'2, <./4(?,22,=, ' 8A,22,=, 1 ()3�
2/:(?'2,;�.',-I'..GI''11/K/-(1/F4,(,?>/5>.'
+?'038)2>2/82,H4,+,9H/;�2/:(?'2,/-(*8)=2'(�
2>:8,8/2(F)0)1):(/11,0'(*+?/I/--'A<(,=,8)=�
2'(2,=,8,8/2()2/:(?'2,11/K/-(1/;�()40).//F(;/;
1(,?,:+3(*C<(,+3(*F-1G9)22>:-2/-()20)?(2,-(*A
2/:(?'2,;
�4)42)<(,2)&'2)A(,(1/&)(*<4-+/?'8/2(>M�)0,
-4)9)(*F&(,,&/2*'2(/?/-2>88,8/2(,8F-1G9)22>8-
?)91'('/8<4-+/?'8/2()F,4)9).-G19?>1-1/?72,1,:;
� ��e� =,03F -+/I').*2, 0.G @'9'4,1F 1 #,.*6,8
�)=/..)2,1,8,5.)4/19,?1).)-*-1/?72,1)G;�0/2*
�,1/(-4,:�?8''FND@/1?).G;�8/22,+,<(,:+?'&'�
2/?,--':-4'/@'9'4'2/1-/9)?/='-(?'?,1).'<(,(
19?>1; �)+?'8/?F 1 �?)-2,G?-4/ +,0 9/8./: 5>.
1>7,02,: 0/2* 1 &/-(* ND @/1?).G; � 1+/?1>/ 1
'-(,?''&/.,1/&/-(1)5>.2)5.A0/219?>1-1/?72,1,:
2/ (,.*4, 1 -1/(,1,: ,5.)-('F 2, ' 1 2/:(?'22,:
,5.)-(';�'8/22,F5>.,9)?/='-(?'?,1)2,+?'5.'9'�
(/.*2, ,4,., 0137 0/-G(4,1 2/:(?'22>7 1-+>6/4F
2/:(?'22>7-./0,11+G(',-2,12>70/(/4(,?)7F4,(,�
?>/1<(,1?/8G?)5,().'2)9/8./;�,0)H/'90/-*
1,92'4.),&/2*9)5)12)G-'(3)I'GF/K/,02)9)=)04)
2/:(?'2,;�-/9)?/='-(?'?,1).'<('1-+>64'+?'5.'�
9'(/.*2,1,02,'(,H/1?/8G;!,(GF2)0,-4)9)(*F
1,92'4.) @)2()-('&/-4)G -'(3)I'G C 3 G+,2I/1BhE
&)->-.,8).'-*;�?'&/82/+?,-(,-.,8).'-*C()82)
8'23(3 =0/�(, ,(.'&'/ 5>.,F 7,(G 1-/ 1-+>64' 1
-/4320)7-&'()A(-G;�,F14,2I/4,2I,1F0,=,1,?'�
.'-*F-01'23.'G+,2-4'/&)->123H2,/8/-(,F'1?,0/
1-/-,6.,-*;�)41,(F9)+G(*&)-,10,<(,:1-+>64'C
<(,9)?/='-(?'?,1).'+G(*0/(/4(,?,1C5>.,9)?/='�
-(?'?,1)2,/K/&/(>?/-,5>('G;�,(<(,C9)=)04)F
4,(,?)G-3K/-(13/(0,-'7+,?F+?)10)1+,-./02//
1?/8G8>2)&'2)/8//?)9=)0>1)(*;�'4(,+?,-(,1<(,
2/1/?'.1(/&/2'/1-/701)0I)('./(;
�).*6/C?/)4(,?2>/2/:(?'2,;�<(,831?/8/2'
5>.'+,8/?/2>19)'8,0/:-(1'G2/:(?'2,-+?,(,2)8'F
- 0/:(?,2)8'F - <./4(?,2)8'F '98/?/2 8)=2'(2>:
8,8/2(2/:(?'2,F'2)&).''-4)(*2/:(?'22>/,-I'.�
.GI'' 1 ?/)4(,?2>7 2/:(?'2,; �F 2)4,2/IF 5>.)
+?'038)2) -,1-/8 '2(/?/-2)G 1/K*;�4)9>1)/(-GF -
+,8,K*A 2/:(?'2, 8,H2, 0')=2,-('?,1)(* ?)5,(3
?/)4(,?,1C2)?)--(,G2''����8+,-()1'(*0/(/4(,?>
'-8,(?/(*F4)4?)5,()A(?/)4(,?>;��?)2/F2)+?'�
8/?;�-,,5K)(*1�����JC-/=,02G,2'2)?)5)(>�
1)A(+.3(,2':'.'2/2)?)5)(>1)A(;J(,2)9>1)/(-G
2/:(?'22,:0')=2,-('4,:;�-,H)./2'AF,2)+,4)2/
?/).'93/(-GF2,+?'2I'+').*2,,2)-3K/-(13/(F,2)
1,98,H2);
�).*6/C-,.2/&2>/2/:(?'2,;�/?1>/<4-+/?'8/2�
(>F4)4G3H/=,1,?'.F<(,5>.'<4-+/?'8/2(>�<1'-);
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�,.2/&2>/2/:(?'2,'93&).'-*-+,8,K*A7.,?�)?=,�
2,1,=,8/(,0)F +,(,8 5>. -,90)2 5,.*6,:0/(/4(,?
�)8',4)20)1	+,2''F'5>.,0,4)9)2,F&(,-3K/-(13�
/(0/@'I'(2/:(?'2,,(�,.2I);J(,(0/@'I'(+,(,8
5>.+,0(1/?H0/21<4-+/?'8/2()732)-2)#)4-)2/F2)
0/(/4(,?/�3+/?��)8',4)20)F'F2)4,2/IF1�,.2/&2,:
2/:(?'22,:,5-/?1)(,?''1�)2)0/;
�).*6/C3-4,?'(/.*2>/2/:(?'2,;�/:-(1'(/.*2,F
13-4,?'(/.G72)&).'?)5,()(*-1>-,4'8'<2/?='G8'F
'5>.2):0/2<@@/4(F4,(,?>:0,-'7+,?,-()/(-G
2/+,2G(>8;��8/?'4/F2)3-4,?'(/./1�,-��.)8,-/F
5>.' 9)?/='-(?'?,1)2> 2/,5>&2>/ 2/:(?'22>/ ,-�
I'..GI'';�-(*,2''.'2/(C8>0,-'7+,?2/92)/8;
�,H/(5>(*F<(,,6'54)F8,H/(5>(*C2/(;�)4,2/IF
13-4,?'(/.*2>72/:(?'2,2)5,.*6'7?)--(,G2'G7
(,H/?)5,()A(-,-I'..GI'G8'F-/=,02G<(,3H/-()2,�
1'(-G(?'1').*2,-(*A;
�).*6/C)(8,-@/?2>/2/:(?'2,;�/:(?'2,F4,(,�
?>/ ?,H0)A(-G 1 +?,I/--)7 1 4,-8'&/-4'7 .3&)7F
8,H2,(,H/?/='-(?'?,1)(*F'1���eC��=,0)75>.'
2):0/2>,-I'..GI''<('72/:(?'2,;�,4)<(,,-()/(-G
9)=)04,:F7,(G'0/(82,=,'--./0,1)2':+,5/()�?)-+)�
032/:(?,2);�,,21./9)/(1�()20)?(23A8,0/.*F(,
0/.)/(-G-./03AK':<4-+/?'8/2(',4)9>1)/(-GF&(,
()8?)-7,H0/2'/2)2/-4,.*4,-'=8)�� ;�()40,-'7
+,?;�,+,-./02/=, 1?/8/2'8>5>.'31/?/2>F &(,
1?/8GH'92' 2/:(?,2) 8/?G/(-G - (,&2,-(*A ,02,:
-/4320>;�2/0)12,�2)(,.':�/?/5?,1'9�/2'2=?)0)
-0/.).<4-+/?'8/2('+,4)9).F&(,32/=,+,.3&'.,-*
,(.'&'/2)��-/4320;
�3'F2)4,2/IFC8)--)2/:(?'2,;�K/�,2(/4,?1,
+?/0.,H'.'-+,.*9,1)(*(?'(':F0.G(,=,&(,5>'98/�
?'(*8)--32/:(?'2,;�/:&)-<('<4-+/?'8/2(>1/03(�
-GF',2'+,91,.'.'2)8-4)9)(*F&(,8)--)<./4(?,2�
2,=,2/:(?'2,F4,(,?,/1>./()/('9(?'('GF1,1-G4,8
-.3&)/8/2*6/&/8N�<�;�(,(,H/2/+.,7,;
	 9)4)2&'1)A -1,: ?)--4)9 ,5 '-(,?'' ?)91'('G
2)6'7+?/0-()1./2':,2/:(?'2,;�)41'0'(/F,&/2*
82,=,2,1,=,'2/,H'0)22,=,F82,=,4.A&/1>70.G
@'9'4' '0/: +?'2/-.) <() ,5.)-(*; 	 038)AF &(,
'8/22,12/:2)8'15303K/8-./03/(H0)(*-A?+?'�
9,1F2,1>7'0/:'+,1,?,(2>78,8/2(,11?)91'(''
@'9'4';
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M!�
���N�B?,0;1��N`=;EC4'():-4':')8/?'4)2�
-4': @'9'4; �)3?/)( �,5/./1-4,: +?/8'' +, @'9'4/
B-,18/-(2, - �;	2=,8E �9) +?'-().*2,/ '93&/2'/ ()4
2)9>1)/8>79)4,2,1&/(2,-('F4,(,?,/+?'1/.,41)H2>8
,(4?>('G81,5.)-('<./8/2()?2>7&)-('I�9)��d�=,0;
M!�
#
�
 O
� B?,0; 1 ��NN =,03E C 4'():-4': '
)8/?'4)2-4':@'9'4;�)3?/)(�,5/./1-4,:+?/8''+,
@'9'4/B-,18/-(2,-�;�'E9)��d�=,0;
P$�
#�%
Q"B���NC����EC)8/?'4)2-4':@'9'44'�
():-4,=,+?,'-7,H0/2'GF+,-()1'.)92)8/2'(>:�<4-+/�
?'8/2(�3�F0,4)9)16':2/-,7?)2/2'/+?,-(?)2-(1/22,:
&/(2,-('1-.)5>719)'8,0/:-(1'G7;

���'=8)B σ EC1/.'&'2)-()20)?(2,:,6'54''98/?/2'G;

Q�������R�/����	��N����6	B��D]CN���EC-,1/(�
-4':'?,--':-4':@'9'4�G0/?K'4;
S���T������	��U��	B?,0;1��NN=;EC-,1/(-4':'
?,--':-4':@'9'4F,(4?>1)(/.*-.)5,=,19)'8,0/:-(1'G
234.,2,11G0?)7;
V�����W���� �W��
��
B���eC��eeEC1>0)AK':-G
)8/?'4)2-4':3&/2>:F,0'2'9)1(,?,192)8/2'(>7��/:2�
8)2,1-4'7./4I':+,@'9'4/�F+?/4?)-2>:+,+3.G?'9)�
(,? 2)34'; �)3?/)( �,5/./1-4,: +?/8'' +, @'9'4/
B-,18/-(2,-�;�,8,2)=,:'�H; 1'2=/?,8E9)��`d=,0;
V����
�:�	���������B���]CN��`EC)8/?'4)2-4':
7'8'4'@'9'4;�)3?/)(�,5/./1-4,:+?/8''+,@'9'4/
�9)-,90)2'/2/:(?'22,:)-(?,2,8''�9)N��N=,0;
X��	�
 Q��
���� B?,0; 1 ��DD =;E C )8/?'4)2-4':
@'9'4; �=,. �):25/?=) C ,0'2 '9 +)?)8/(?,1 (/,?''
<./4(?,-.)5,=, 19)'8,0/:-(1'G �.<6,3C�):25/?=)C�)�
.)8);�)3?/)(�,5/./1-4,:+?/8''+,@'9'4/B-,18/-(2,
- ;�.<6,3'�;�).)8,8E9)����=,0;
Y����Z���[����B?,0;1��N�=;EC5?'()2-4':@'9'4�
(/,?/('4F&./2�,20,2-4,=,�,?,./1-4,=,,5K/-(1);�
��`��/=,0>+?/0-4)9).-3K/-(1,1)2'/2,1,:<./8/2()?�
2,:&)-('I>F2)9>1)/8,:(/+/?*5,9,2,8!'==-);�)3?/�
)(�,5/./1-4,:+?/8''+,@'9'4/B-,18/-(2,-�;J2=./�
?,8E9)N��D=,0;
U
������ Y�	��	�� X������	 B?,0; 1 ��]] =;E C
?,--':-4':@'9'4F-+/I').'-(1,5.)-(''--./0,1)2'G
@320)8/2().*2>719)'8,0/:-(1':'2/:(?,22,:@'9'4';

���������������	�
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�

�;�-(,?'G3?)12/2'G�'?)4)'-1G9)22>/-2'8+?/0-()1�
./2'G'-,5>('G@'9'4'(/7./(,+'-)2>-)8'8�;�'?)4,8
1 -()(*/ �
/.G('1'-(-4,/ 1,.2,1,/ 3?)12/2'/ <./4(?,2)�
B�-+/7'@'9'&/-4'72)34F����F(;�N�F1;]F-;`e�C`��E;�
?3--4,8+/?/1,0/ -()(*G0,-(3+2)1'2(/?2/(/+, )0?/-3L
yRRlL��m~[;Tm�m~[���m~[���e�umnnVP[�T��eS;lY~
N;�5'-(,?''='+,(/9>�)20)3,-3K/-(1,1)2''�+.,(2>7
91/90�F4,(,?3A8,H2,?)--8)(?'1)(*4)4+/?1,/+?/0-4)9)�
2'/2/:(?,22>791/90B-0/.)22,/0,,(4?>('G2/:(?,2)EF
8,H2,+?,&'()(*1-()(*/�;�;	4,1./1)F�;!<2-/.GF�;#/:�
8)'�;�/('4)��;�;�)20)3'4,2I/+I'G2/:(?,22>791/90�
B�-+/7'@'9'&/-4'72)34FN��DF(;�eDF1;DF-;D��CD�]E;
�0?/--()(*'1'2(/?2/(/LyRRlL��m~[;Tm�Tm�PTRViQSn�N��D�
D�~�
D; �'+,(/9) �):,?)2) +,0?,52, ,5-3H0)/(-G 1 -()(*/
-)8,=, J;�):,?)2) ��'88/(?'&2)G (/,?'G <./4(?,2) '
+,9'(?,2)�B�'9'4)<./8/2()?2>7&)-('I')(,82,=,G0?)F
N��DF(;D]F1;�F-;N]NCNd`EF)()4H/1-()(*/�;�;�)+,2,1)
��)&).,8):,?)2,1-4,:@'9'4';�)8G('J;�):,?)2>�B()8
H/F -; N]�CN]�E; �5/ -()(*' 0,-(3+2> 1 '2(/?2/(/ +,
)0?/-)8L yRRlL��fff�;vV[T;Tm��TiyV�S�pSlP[���D]���
�;yRkgyRRlL��fff�;vV[T;Tm��TiyV�S�pSlP[���D]�����D]�
��`;lY~
];�5<1,.AI''�-/./22,:F-3+/?=?)1'()I'''-3+/?-(?3�
2)7F , 41)2(,1,: 7?,8,0'2)8'4/F +,+>(4)7 +,-(?,/2'G
/0'2,:(/,?''+,.G''7-,90)(/.G7+?/4?)-2,2)+'-)2,1
+,+3.G?2,: 42'=/ #)??'�)?4/?) ��/&() J:26(/:2); �
+,'-4)7/0'2,:(/,?''-(?,/2'G�-/./22,:�B�;L�)34)F
�.)12)G?/0)4I'G@'9'4,�8)(/8)('&/-4,:.'(/?)(3?>F����F
+/?/1,0-)2=.':-4,=,�;�;'�;�;�)I)?-4'7F+,0?/0)4I'�
/:	;�;�8,?,0'2-4,=,E;�0?/-42'='1'2(/?2/(/LyRRlL��
fff;S\P�kPRy;[PTjY;Tm�uSVY�pPT�ST;yRk
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���5-�)� GG′ ��,�4&=,��#$�+���-#&%+3
8,7� *�&1&�&7� �1,/ &%+�-(�� GRG′ )� -
'&*(&%+(/�&�1,�(-�JP�-� GR′ �1���$)
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