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P-AA/* 892Q1D 41A/?+ �N�� �P88+� 92/ 941*< ,:/ 4 1+, B -A/?E 9*A +.77/++0. ??E .+/A
,11?+ 012 ,:/ 9*9?E+-+ 10 +/�./*,-9? A9,9 T > 2/9+ 10 955?-79,-1* -*7?.A/ 7145.,9,-1*9?
=-1?1<EI .+/2 4 1A/?-*< I +5 //7: 2/71<*-,-1* I �+,1 7:9+,-7� *9,.29? ?9*<.9</ 5217/++-*< I 9*A
21= 1,-7+ T R:/ 9*9?E�/A +/�./*7/+ 71*+-+, 10 +E4=1?+ ,:9, 71.?A = / *94 /A 9+ � � � � � � � � �
)* 9 ?1<-79? +/*+/ I ,:/ 9?5:9= /,+ 92/ 52151+-,-1*9? T )* 79+/ ,:/ 52151+-,-1*9? /?/4 /*,+ 92/
2/5?97/A =E ?1<-79? 9,14 + �NN� I B/ /*A .5 B -,: +/�./*7/+ ?-Q/ � ��� � � �� � �� � � ��� T ;1<-79?
+/�./*7/+ 92/ 9 *9,.29? 2/52/+/*,9,-1* / T< T 012 ,:/ +/71*A92E +,2.7,.2/ 10 521,/-*+ �NK�
9*A C*-V +:/?? 71449*A ?1<+ T

)0 B/ B1.?A ?-Q/ ,1 9*9?E�/ ?1<-79? +/�./*7/+ B -,: 9 5215 1+-,-1*9? :-AA/* 892Q1D
41A/? I ,:/ +/�./*7/ :9+ ,1 = / 52151+-,-1*9?-�/A =E / T< T ?/9D-*< ,:/ 92<.4 /*,+ 1., 9*A
</,,-*< � � � � � 12 �9,,/*-*< ,:/ +,2.7,.2/ </,,-*< �� � ��� � �� T )* ,:/ 0124 /2 79+/ I B/ ?1+/
9 ?1, 10 -*0124 9,-1* T )* ,:/ ?9,,/2 79+/ I ,:/ *.4=/2 10 59294/,/2+ = /714/+ D/2E :-<:
9*A B/ ?1+/ ,:/ +:92/A -*0124 9,-1* =/,B//* � ��� 9*A � ��� T ;1<-79? :-AA/* 892Q1D
41A/?+ �NK� �;UP88+�I 1D/2714/ ,:/+/ B/9Q*/++/+ T )* ,:-+ 595/2 I B/ <1 -*,1 A/,9-?+
1* :1B ,1 ?/92* 9 ;UP88 0214 A9,9 T

R:-+ 595 /2 -+ 12<9*-�/A 9+ 01??1B + T )* ,:/ */V, 6/7,-1* I B/ B -?? A/+72-= / ?1<-79? :-AA/*
892Q1D 41A/?+ T )* 6/7,-1* � I B/ A-+7.++ ?/92*-*< ,:/4 -* </*/29? 0214 J9E/+-9* 51-*,
10 D -/B T 6/7,-1* X A/+72-= /+ ,:/ 9A95,9,-1* 10 ,:/ J9.4@ /?7: 2/@/+,-4 9,-1* -* 412/
A/,9-? T 6/7,-1* W +:1B + +14 / +E*,:/,-7 /V5 /2-4 /*,+ T 6.=+/�./*,?EI B/ ?-+, 2/?9,/A B12Q T

N
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R:-+ +/7,-1* <-D/+ 9 +:12, -*,21A.7,-1* ,1 ?1<-79? : -AA/* 892Q1D 41A/?+ T > 412/ ,:12@
1.<: -*,21A.7,-1* 79* =/ 01.*A -* �M� T

> ?1<-79? : -AA/* 892Q1D 41A/? �;UP88� -+ 9 </*/29,-D/ 41A/? I B:-7: 79* =/
A/+72-= /A 9+ 9 +/, 10 ,29*+-,-1*+ 9*A 9 +/, 10 +/?/7,-1* 521=9=-?-,-/+ 012 D92-9=?/+ T F12
/V945?/
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71.?A = / -*,/252/,/A 9+ 01??1B + & R:/ :-AA/* +,9,/ � :9+ ,B1 92<.4/*,+ I ,:/ 71?1.2+ 10 ,:/
?/0, 9*A 2-<:, =9?? T )* ,:/ = /<-**-*< I -, -+ 4 12/ 521=9=?/ ,1 :9D/ +94/ 71?1.2+ ,:9* =E
+/?/7,-*< -*A/5 /*A/*,?ET >, /97: ,-4 / +,/5 I 9 71-* -+ ,:21B* T R:/ 1=+/2D9,-1* 71*,9-*+
,:/ 2/+.?, 10 ,:/ 71-* ,:21B �' 12 �� 9*A ,:/ 71?1.2 10 ,:/ ?/0, =9?? T )0 B/ 1=+/2D/ 9 :/9A+ I
-, -+ 51++-= ?/ ,:9, ,:/ =9??+ 92/ +B -,7:/A T )0 B/ 1=+/2D/ 9 ,9-? I ,:/ 2-<:, =9?? 4 -<:, = /
2/5?97/A =E 9 */B 1*/ T R:/2/ -+ 1*/ /V7/5,-1* & -0 ,:/ ?/0, =9?? -+ 2/A 9*A ,:/ 2-<:, 1*/
-+ =?./ I ,:/ 1=+/2D9,-1* -+ 9 :/9A+ B -,: <2//* I 9*A ,:/ ?/0, =9?? -+ 2/5?97/A T

(97: ,29*+-,-1* -*7?.A/+ N� ,:/ ?1<-79? 9,14 79??/A �)$* B:-7: -+ ,:/ +1.27/ 10 ,:/
,29*+-,-1* + O� ,:/ ?1<-79? 9,14 79??/A , �-$ B:-7: -+ ,:/ A/+,-*9,-1* 10 ,:/ ,29*+-,-1* + ��
,:/ ?1<-79? 9,14 B:-7: -+ 1=+/2D/A  9*A X� ,:/ 521=9=-?-,E 9++17-9,/A ,1 ,:/ ,29*+-,-1* T
R:/ *94/+ = 1AE 9*A :/9A 9*A ,:/ A-2/7,-1* ,1 ,:/ ?/0, 92/ .+/A +-*7/ ,29*+-,-1*+ 10 9
;UP88 79* =/ +//* 9+ 9.<4/*,/A ?1<-79? 7?9.+/+ T

F12 2/9+1*+ ,:9, B -?? = /714 / 7?/92 I B/ *//A ,:/ . )"� /0 �123 1 2/?9,-1* 941*< 9,14 + T
>* 9,14 � -+ �+,2-7,?E � 412/ +5 /7-47 ,:9* 9,14 � -0 � 79* =/ ,29*+0124 /A -*,1 � =E
+.=+,-,.,-*< +14/ 10 -,+ D92-9=?/+ I =., � 79**1, = / ,29*+0124 /A -*,1 � +-4 -?92?ET F12
/V945?/ � �
 � 
 � -+ 412/ +5 /7-47 ,:9* � �� � % � +-*7/ ,:/ D92-9=?/+ � 9*A % 79* =/
+.=+,-,.,/A B -,: 
 I =., 
 79**1, = / +.=+,-,.,/A B -,: =1,: � 9*A % 9, ,:/ +94 / ,-4 / T

> ?1<-79? +/�./*7/ 79* =/ </*/29,/A 0214 9 ;UP88 =E 2/5 /9,-*< ,:/ +,/5+ = /?1B T
>, /97: ,-4 / 51-*, I ,:/ 5217/++ -+ -* 9 �:-AA/*� +,9,/ 2/52/+/*,/A =E 9 ?1<-79? 9,14 T ),
+,92,+ -* ,:/ +5 /7-9? +,9,/ 79??/A /5-"5T

NT R:/ =1AEI B:-7: -+ 41+, +5 /7-47 012 ,:/ 7.22/*, +,9,/ I -+ +/?/7,/A �A/,/24 -*-+,-@
79??E � T

O T > ,29*+-,-1* -+ +/?/7,/A 97712A-*< ,1 ,:/ ,29*+-,-1* 521=9=-?-,-/+ T
� T 692-9=?/+ ,:9, 955/92 -* ,:/ = 1AE 92/ -*+,9*,-9,/A ,1 4 9,7: ,:/ 7.22/*, +,9,/ T
X T U,:/2 D92-9=?/+ 92/ -*+,9*,-9,/A .+-*< 9 +/?/7,-1* 521=9=-?-,E 7 T
W T R:/ �-*+,9*,-9,/A � 1=+/2D9,-1* -+ 9AA/A ,1 ,:/ ?1<-79? +/�./*7/ T
89:;<=>?>@<= A:@B CDEFD G@ <@? H:@GIJK ;< @L=K:M;?>@< N
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� T R:/ �-*+,9*,-9,/A � :/9A -+ .+/A 9+ ,:/ 7.22/*, +,9,/ 9*A ,:/ ;UP88 -+ ?/0,
.*7:9*</A T

 / .+/ 9 +-45?/ +/?/7,-1* A-+,2-=.,-1* 7 :/2/ & (97: 92<.4/*, 10 9* 9,14 :9+ 9 ,E5/
9*A /97: ,E5 / :9+ 9 A-+,2-=.,-1* 1D/2 71*+,9*,+ 9++1 7-9,/A ,1 -, T )* 1.2 /V945?/ I ,:/
1*?E ,E5 / ������ -+ A/4*/A 9+ �K �X & "�$� K �� & ! "��# � K �� & ��� �� T

> ;UP88 -+ B/??@A/4*/A I -0 ,:/2/ -+ 9 .*-�./ 41+, +5 /7-47 =1AE 012 /D/2E +,9,/
9*A -0 ,:/ ,29*+-,-1* 521=9=-?-,-/+ 012 9 +-*<?/ =1AE +.4 .5 ,1 1*/ T F12 /V945?/ I -0 ,:/2/
B/2/ =1A-/+ � �
 �
 � 9*A � �
 � "�$� -* 9 ;UP88 9*A ,:/ 7.22/*, +,9,/ B9+ � �"�$� "�$� I1*/ 71.?A *1, +9E B:-7: =1AE ,1 .+/ T R:/ 521=?/4 -+ 9D1-A/A =E 9AA-*< ,29*+-,-1*+
B -,: ,:/ =1AE � �"�$� "�$� T;UP88+ 714=-*/ ?1<-79? 2/9+1*-*< B -,: 521=9=-?-+,-7 �+,9,-+,-79?� 41A/??-*< T F12
/V945?/ I -0 B/ Q*1B ,:/ ;UP88 521A.7/A ,:/ +/�./*7/ ' �! "��#� � ' ���� �� I B/ 79*
7145.,/ ,:9, ,:/ 521=9=-?-,E 10 = /-*< -* ,:/ :-AA/* +,9,/ � �! "��# � ��� �� 9, ,-4 / N -+
K �X� T )0 B/ 9?+1 Q*1B I ,:9, ,:/ ,:-2A 1=+/2D9,-1* -+ ' �! "��#� I B/ 79* =/ 7/2,9-* ,:9, ,:/
:-AA/* +,9,/ 9, ,-4 / N B9+ -* 097, � �! "��# � ��� �� T
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R:-+ +/7,-1* A/+72-= /+ :1B 9 ;UP88 79* =/ ?/92*/A 0214 A9,9 .+-*< ,:/ J9E/+-9*
9552197: T

;/, .+ 4 2+, +/5929,/ 9 ;UP88 -*,1 -,+ 59294 /,/2+ � �,:/ 521=9=-?-,-/+� 9*A ,:/
+,2.7,.2/ 	 �,:/ 2/+,� T ;/, .+ 9?+1 9++.4 / 9 52-12 B:-7: </*/29,/+ 9 +,2.7,.2/ 	 B -,:
521=9=-?-,E 
 �	 � 9*A 59294 /,/2+ 012 -, B -,: 521=9=-?-,E A/*+-,E 
 �� � 	 � T ;/92*-*< 9
+-*<?/ ;UP88 �	 � � � 0214 A9,9 � 7122/+5 1*A+ ,1 4*A-*< 9 <11A 2/52/+/*,9,-D/ 10 ,:/
51+,/2-12 521=9=-?-,E 4 9++ &
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)*+,/9A 10 4*A-*< �.+, 1*/ ;UP88 I 1*/ 71.?A .+/ 9* /*+/4=?/ 10 ,:/4 2/52/+/*,/A

B -,: 9 +/, 10 +945?/A 51-*,+ �W� 12 9 A-+,2-=.,-1* B -,: 9 +-45?/ 0124 �L� T R:-+ -+ 1., 10
+715 / 10 ,:-+ 595 /2 T

F -*A-*< 9 <11A 2/52/+/*,9,-D/ +,2.7,.2/ 	 -*D1?D/+ 9 714=-*9,12-9? +/927: -* ,:/
+,2.7,.2/ +597/ I B:/2/ 012 /97: +,2.7,.2/ 79*A-A9,/ I ,:/ 59294/,/2+ � *//A ,1 = / /+,-@
4 9,/A T U*/ 71.?A 4 2+, ,2E +,2.7,.2/+ ,:9, 2/+/4=?/ <11A 79*A-A9,/+ =E .+-*< -*A.7,-D/
?1<-7 521<2944 -*< �NO� ,/7:*-�./+ T > ?+1 I ,:/ -*0124 9,-1* 0214 1,:/2 +,2.7,.2/+ 79* =/
.+/A ,1 <.-A/ ,:/ 59294/,/2 /+,-4 9,-1* T R:-+ -+ 0.2,:/2 2/+/927: T

R:/ 2/52/+/*,9,-D/ 59294/,/2+ � 012 9 <-D/* +,2.7,.2/ 	 79* = / 01.*A .+-*< /+,-@
4 9,-1* T R:/2/ 92/ ,B1 71441*?E .+/A /+,-4 9,12+ & ,:/ 4 9V-4.4 9 51+,/2-12- �4 95�
/+,-4 9,/ ���� 9*A ,:/ J9E/+ /+,-4 9,/ �� T R:/E 92/ A/4*/A 9+

���� � 92< 4 9V� 
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R:/ 4 9V -4.4 ?-Q/?-:11A /+,-4 9,12 -+ 9 +5 /7-9? 79+/ 10 ,:/ 4 95 /+,-4 9,12 9++.4 -*< ,:/
52-12 10 ,:/ 59294/,/2+ 
 �� � 	 � ,1 = / .*-0124 T �1,/ ,:9, ,:/ J9E/+ /+,-4 9,/ -+ .*-�./
B:/2/9+ ,:/ 4 95 /+,-4 9,/ -+ *1, T

�



U*/ 79* 9?+1 .+/ ,:/ J9E/+ /+,-4 9,12 71451*/*,B -+/ �7J � T (97: 71451*/*, �� -+
/+,-4 9,/A =E
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Q//5-*< 9?? ,:/ 1,:/2 71451*/*,+ 71*+,9*, T R:9, -+ I � -+ � �� B -,: ,:/ �,: 71451*/*,
2/5?97/A =E �� T R:/ 71451*/*,B -+/ J9E/+ /+,-4 9,/ -+ *1 ?1*</2 .*-�./ T
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R:/ J9.4@ /?7: 9?<12-,:4 �N�� -+ .+/A ,1 /+,-4 9,/ 59294 /,/2+ 10 :-AA/* 892Q1D 41A/?+
0214 A9,9 T ), -+ =9+/A 1* 012B92A 9*A =97QB92A 5217/A.2/+ T R:/+/ 79* =/ 9A95,/A
012 ;UP88+ B -,: 0/B A-�/2/*7/+ T R:/ J9.4@ /?7: 9?<12-,:4 -+ 9* -*+,9*7/ 10 ,:/
/V5/7,9,-1*@4 9V-4 -+9,-1* �(8� 9?<12-,:4 T )* ,:/ ( @+,/5 I ,:/ /V5/7,/A D9?./+ 10 ,:/
?9,/*, D92-9=?/+ 92/ /+,-4 9,/A Q//5-*< ,:/ 59294/,/2+ 71*+,9*, I 9*A -* ,:/ 8@+,/5 I ,:/
59294/,/2+ 92/ .5A9,/A Q//5-*< ,:/ ?9,/*, D92-9=?/+ 71*+,9*, T R:/ ,B1 +,/5+ 92/ -,/29,/A
.*,-? 9 71*D/2</*7/ 72-,/2-1* -+ 0. ?4 ??/A T ), :9+ = //* +:1B* �O� ,:9, ,:/ (8@9?<12-,:4
71*D/2</+ ,1 9 4V/A 51-*, T ;/, .+ *1B A-+7.++ ,:/+/ ,B1 +,/5+ T
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R:/ � 9*A � D9?./+ 7145.,/A =E ,:/ 012B92A@=97QB92A 9?<12-,:4 92/ .+/0.? 012 4 9*E
5.251+/+ T F -2+,?EI ,:/ 521=9=-?-,E 10 ,:/ 1=+/2D9,-1* +/�./*7/ <-D/* ,:/ ;UP88 -+
+-45?E 
 ��� � ����� �� ��� � � � ������� T 6/71*A?EI ,:/ 521=9=-?-,E 10 = /-*< -* 9 +,9,/
� 9, ,-4 / � <-D/* ,:/ 1=+/2D9,-1* +/�./*7/ -+ � � ���� � ����
 ��� T R:-2A?EI 7145.,-*< ,:/
/V5/7,/A 71.*,+ 2/�.-2/A 012 ,:/ 4 9V -4 -�9,-1* +,/5 I = /714 /+ +-45?/ T

R:/ 012B92A@=97QB92A 9?<12-,:4 -+ =9+/A 1* AE*94 -7 521<2944 -*< T R1 /9+/ ,:/
7145.,9,-1*+ I B/ 4*A +/,+ � � -* ,:/ = /<-**-*< 10 ?/92*-*< T R:/ +/, � � -+ A/4*/A 9+ ,:/
+/, 10 +,9,/+ 9, ,-4 / � ,:9, 92/ 2/97:9=?/ 0214 /5-"5 9*A 92/ *1, 71*�-7,-*< B -,: ,:/
1=+/2D9,-1* +/�./*7/ �

 
� �� � � � � � �� T R:/ 2/97:9=?/ +,9,/+ 79* =/ 01.*A -* ,B1 5:9+/+ &

������
 6/, �� � �/5-"5� T F12 /97: � � K � N� � � � � � I .+-*< ,:/ +,9,/+ � � 9+ +1.27/+ I 4*A
9?? +,9,/+ � �  

B:/2/ 9 ,29*+-,-1* 79* =/ 49A/ B -,:1., 71*�-7, B -,: ,:/ 7.22/*,
1=+/2D9,-1* � � T

�!"�� F12 /97: � � � � � � N� � � � � K I 2/4 1D/ +,9,/ 0214 � � -0 ,:/2/ 92/ 1*?E 71*�-7,-*<
,29*+-,-1*+ ,1 9*E 10 ,:/ +,9,/+ +,-?? -* � �  T

R:/ ����� +,9,/ -+ 52.*/A -0 9*A 1*?E -0 ,:/ ;UP88 71.?A *1, :9D/ 521A.7/A ,:/
+/�./*7/ T

S21=9=-?-,-/+ � 9*A � 92/ 7145.,/A 012 /97: +,9,/ -* /97: � � 2/7.2+-D/?ET R:/ � � ���-+ A/4*/A 9+ ,:/ 521=9=-?-,E 10 ,:/ 592,-9? 1=+/2D9,-1* +/�./*7/ �
 
� � � � � � �#  9*A +,9,/

� 9, ,-4 / � <-D/* ,:/ ;UP88 T R:/ � � ��� -+ ,:/ 521=9=-?-,E 10 ,:/ 592,-9? 1=+/2D9,-1*
+/�./*7/ � � � � � � � �� <-D/* +,9,/ � 9, ,-4 / � 9*A ,:/ ;UP88 T 6/, � � ������� � N�K 9*A

X
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��� � N�K 012 /D/2E � � ��   T � /7.2+-1* 0124.?9/ 92/
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B:/2/ 
 �� -+ ,:/ ,29*+-,-1* 521=9=-?-,E 9*A 7 -+ ,:/ +/?/7,-1* 521=9=-?-,E 10 ,:/ -*@
+,9*,-9,-1* 10 ,:/ */B D92-9=?/+ -* ,:/ :/9A 9*A 1=+/2D9,-1* T R:/ -*A-79,12 0.*7,-1*� ��� � � � ' � � � � � N B:/*/D/2 ,29*+-,-1* � � 79* ,9Q/ 0214 +,9,/ � ,1 ' 1=+/2D-*< �� 9*A ,:/
,29*+-,-1* �� :9+ ,:/ 4 1+, +5 /7-47 =1AE 012 � T

R:/ /V5 /7,/A 71.*,+ 012 ,:/ 4 9V-4 -+9,-1* +,/5 92/ 7145.,/A .+-*< � 9*A � D9?./+ T
;/, 
 �� � � � � ' � �� = / ,:/ 521=9=-?-,E 10 <1-*< 0214 +,9,/ � 9, ,-4 / � ,1 +,9,/ ' 9, ,-4 / � � N
.+-*< ,:/ ,29*+-,-1* � � <-D/* ,:/ ;UP88 9*A ,:/ 1=+/2D9,-1* +/�./*7/ &
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R:/ /V5/7,/A 71.*, � ���� 10 .+-*< ,29*+-,-1* �� B -,: ,:/ A9,9 +/, � -+

� �� �� � �
��� �


� ���
�
���

�
��� � �

��� �	 � 
 ��� � � � ' � �� � �M�

B:/2/ � ��� -+ ,:/ ?/*<,: 10 ,:/ +/�./*7/ ��� T R:/ /V5/7,/A 71.*,+ 10 ,:/ +/?/7,-1*
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