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K-2 B2;> % �� D� � � � � � H 6= 6>24/6:8; /. %� D� � � � � � H @-24

� D� � � H  �' D� H
�  D� H % D� H
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6 J2 J @-24 /-2 124278;6I2> 72M2:/6A 6/< 6= :.4:24/78/2> 8/ .Q=2/ I27. J K-272L.72 �.74 5.>0
2;641 6= =-./012.3-.42 5.>2;641 L.;;.@ 641 /-2 5 833641

' D� H �� �' D� H
�  D� H % D� H D�H

�.74 5 6178/6.4 6= /-24 =-./012.3-.42 5 6178/6.4 L.;;.@2> N< /-2 8>R .64/ .L /-2 5 833641
>2B42> 64 2O?8/6.4 D�H 9 6 J2 J @-6:- 6=

� D� � � H �� �� D� � �H
�  D� H D�H

6 J2 J =-./012.3-.42 5 6178/6.4 L.;;.@2> N< 2C/78:/6.4 .Q /-2 I27. .Q=2/ =2:/6.4 J
K-2 =-./012.3-.42 5 6178/6.4 .3278/.7 6= /-2 8>R .64/ .L /-2 =-./012.3-.42 5.>2;0

641 .3278/.7 J +/= 72A27=2 /65 2 653;25 24/8/6.4 6= 8 5 64.7 A8768/6.4 .4 /-2 ?=?8; 65 3;20
5 24/8/6.4 .L 72A27=2 /65 2 5 6178/6.4 D/-2 E8>R .64/ =/8/2 5 2/-.>G 9 =22 21 J DK8784/.;8 9
´�"� � * -6/5.72 9 ´�"� � �86;;<9 ´�"�HH J *2 16A2 8 >276A8/6.4 64 �3324>6C � 9 L.7 /-2 =8F2
.L :.53;2/242== J K-2 72=?;/ 6=

�� � �� �* D� � � H  " ) *+� ) �� *� �! �
! � #  �� D� " �� � � � � �H D"H

@-272 /-2 ^$� mc_f Yf^fZ .7 N8:F37.3818/2> B2;> � D� � � � � �H =8/6=B2= � 	 � � � 
 � 84>

� ´
� D� H 

!  ! � " # $� � D� � � � � � H  ) *+� * D�� � � � � �H% D� " �� H D�H

* �
 �� � k./2 /-8/ /-2 N8:F37.3818/2> B2;> 6= _ mf 64 124278; /-2 3-<=6:8; =:8//272> B2;> 9
/65 2072A27=2> J +/ 6= 8 5 8/-258/6:8; :.4A24624:2 @-6:- 3275 6/= 8 =653;2 :.53?/8/6.4 .L
/-2 8>R .64/ 9 @ 6/- 4. 6552>68/2 3-<=6:8; =6146B:84:2 J & 6=:72/6I8/6.4 .L /-2 @8A2 2O?8/6.4
L.7 /-2 =:8//272> B2;> D�H 9 21 J N< B46/2 >6Q2724:2= 9 16A2= 8 ;64287 =<=/25 9 @ 76//24 653;6:6/;<
8= 8 72:?7=6.4 J K-2 :8;:?;8/6.4 =3 2:6B2> N< 2O?8/6.4= D" 9�H 6= /-2 :.4/64?.?= ;65 6/ .L /-2
/784=3 .=2> =<=/25 9 81864 @ 76//24 653;6:6/;< 8= 8 72:?7=6.4 J

K-2 5 6178/6.4 .3278/.7 >2B42> N< 2O?8/6.4= D" 9�H 6= A27< =65 6;87 /. /-2 ?=?8; 372=/8:F
72A27=2 /65 2 5 6178/6.4 .3 278/.7 d

´J K-2 8>R .64/ =/8/2 B2;> � 6= Z� ^`f]� /-2 =85 2 8= /-2 ?=?8; 8>R .64/ =/8/2 B2;> @-6:-
833 287= 64 /@.0@8< 72A27=2 /65 2 5 6178/6.4 9 6 J2 J /-2 =.;?/6.4 .L /-2 37.N;25 D�H 9 84>
6= :.53?/2> 64>23 24>24/;< L.7 28:- =-./ �

� J K-2 � 7224 �= L?4:/6.4 � D� � � � � � H 6= Z� ^`f]� /-2 =85 2 72L2724:2 B2;> ?=2> 64 =-./
37.B ;2 /@. @8< 72A27=2 /65 2 5 6178/6.4 9 6 J2 J /-2 =.;?/6.4 .L /-2 37.N;25 D´H 9 84> :84
8;=. N 2 :.53?/2> =-./0N<0=-./ �

� J K-2 65 81641 :.4>6/6.4 D"H 6= Z� ^`f]� /-2 =85 2 8= /-2 ?=?8; /@.0@8< 72A27=2 /65 2
=-./ 37.B;2 65 81641 :.4>6/6.4 @-24 �  � � /-2 ;8//27 6= /-2 72A27=2 /65 2 A27=6.4 .L
� ;827N .?/ �= =?7A2<0=64F641 65 81641 :.4>6/6.4 D� ;827N .?/ 9 ´�"#H J
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� J K-272L.72 /-2 .4;< 728; >6Q2724:2 @ 6/- =/84>87> /@. @8< 72A27=2 /65 2 5 6178/6.4
:.5 2= 64 /-2 � >23 24>24:2 64 D"H 9 @-6:- 653;62= 8 ;. .3 .A27 � J k./2 /-8/ /-6=
>.2= 4./ 72O?672 /-2 =.;?/6.4 .L 84< 42@ �&� = d 6/ =653;< 64=27/= 8 42@ ;..3 64 /-2
:.53?/8/6.4 .L /-2 8>R .64/ 65 812 D5 6178/6.4 .?/3?/H 9 .A27 � J K-?= /-2 65 812 :84
=/6;; N 2 8::?5?;8/2> 64 8 ;. .3 .A27 =-./= .L 64>23 24>24/ 9 =-./0N<0=-./ :.53?/8/6.4= 9
2C8:/;< 8= 6= >.42 64 =/84>87> 72A27=2 /65 2 5 6178/6.4 J K-2 8>>6/6.48; :.53?/8/6.48;
N?7>24 .L /-2 � ;. .3 >2324>= .4 /-2 =853;641 84> 78412 .L � J

(�������	���� 
������� ��� 
 �������� �� ��������������� ����� ������
+/ /?74= .?/ /. N 2 :.4A24624/ /. 64/7.>?:2 8 5.72 =<552/76:8; 72372=24/8/6.4 .L =-./0

12.3-.42 5.>2;641 9 @-6:- @2 >?N /-2 Y m�b`Z bZ`Zc�Zb bZa bZY Z_f^fcm_J
& 2B42 :..7>648/2= � �  � " � 9 � �  � � � � /-2=2 @ 6;; /?74 .?/ /. N 2 :..7>648/2= 8;.41

78<= L7.5 =.?7:2 84> 72:26A27 72=3 2:/6A2;<J & 2B42 /-2 Y m�b`Z bZ`Zc�Zb bZe Z`fc�cf� �� N<

�� D� � � � � H  � �� � � � �
�

� � � " � �
� � � 6 �2 � �� D� " � � � � � H  � D� � � H

K-24 :-8412 64/2178/6.4 A8768N;2= 64 2O?8/6.4 D� H
�� �� � �� D�� � � � � �H  ´

�
!  ! � 

) *� � ) *�� ) *- �� D� � � � � H� D� � � � " - � �� H� D� � � - � � �H D´�H

+/ L.;;.@ = /-8/
� �� �� D�� � � � � �H  �� �� � �� D�� � � � � � H  � D�� � � � � �H

@-272 � =.;A2= N ./-
´

�  D� H
!  �! � D� � � � � � H " # $� D� � � � � �H  ) *� � �� D� � � � H !  ! � � D� � � � � � � H D´´H

84>
´

�  D� H
!  �! � D�� � � � � H " # $� D�� � � � � H  ) *�� �� D� � � � H !  ! � � D� � � � � �� H D´�H

K-2 =.?7:2072:26A27 72372=24/8/6.4 .L =-./012.3-.42 5 6178/6.4 6=

�� �� ��* D� � � � � H  ) *+� ) *�� D� � � � � � � H !  ! � � D� � � � � � � H D´�H
64 @-6:- � 6= /-2 N8:F37.3818/2> B2;> >2=:76N 2> 64 /-2 ;8=/ =?N=2:/6.4 D=.;?/6.4 .L 2O?8/6.4
D�HH J k./2 /-8/ /-2 65 81641 :.4>6/6.4 D´�H :.;;83=2= /. /-2 ?=?8; 65 81641 :.4>6/6.4 @-24
� � 84> � � :.4:6>2 @ 6/- 84 65 812 3.64/ DI27. .Q=2/H J
* �
 �� � K-2 =.?7:2072:26A27 72372=24/8/6.4 6= 653.7/84/ L.7 /-2 F6425 8/6: 848;<=6= /.
L.;;.@ J P.@2A27 /-2 5 6>3.64/0.Q=2/ 72372=24/8/6.4 6= 5 .72 :.4A24624/ L.7 :.53?/8/6.4 J
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 ���������4 64/2178; .7 E) 67:--.Q G 72372=24/8/6.4 .L /-2 =-./012.3-.42 5 6178/6.4 .3278/.7
6= 8;=. 3 .==6N ;2 J *2 5 24/6.4 /-6= -272 /. 253-8=6I2 /-8/ /-2 :.53?/8/6.48; 72372=24/80
/6.4 .L /-2 =-./012.3-.42 5 6178/2> B2;> 6= 4./ /-2 >2/275 6484/ .L 6/= L8A.78N;2 F6425 8/6:
37.3 27/62= d /@. @8< 72A27=2 /65 2 9 ) 67:--.Q 9 84> >23/- 2C/783.;8/6.4 :.53?/8/6.4= @ 6;;
< 62;> 2O?6A8;24/ 5 6178/6.4= 9 @ 6/-64 /-2 >.5864 .L A8;6>6/< .L 28:- J K-2 ) 67:--.Q 723720
=24/8/6.4 >2=:76N 2> -272 6= 64 3764:63 ;2 F6425 8/6:8;;< 2O?6A8;24/ /. /@.0@8< 72A27=2 /65 2
:.53?/8/6.4 9 8= >2=:76N 2> 64 /-2 372A 6.?= =?N=2:/6.4 J & 23/- 2C/783.;8/6.4 :.53?/8/6.4=
-8A2 8 5.72 72=/76:/2> >.5 864 .L A8;6>6/<J�33;6:8/6.4 .L =/84>87> -61- L72O?24:< 8=<53/./6:= 84> =/8/6.487< 3-8=2 871?524/=
/. /-2 64/2178; 72372=24/8/6.4 .L /-2 =-./012.3-.42 B2;> D�H 16A2=

� �� �� D�� � � � � � H  !  ! � �
���

) ) *+ *, � �� �� � D� � � � � � � � � H % D� " � �� �� � D� � � � � � � � � HH� D� � � H
D´� H

D=22 '�.,H 64 @-6:- � �� �� � D� � � � � � � � � H 6= /-2 =?5 .L /-2 	/- N784:- .L /-2 D.420@8<H
/78A2;/65 2 L7.5 /-2 =.?7:2 3 .64/ � � /. /-2 =.?7:2078< =:8//27641 3 .64/ � " � 9 84> /-2 
 /-
N784:- .L /-2 /78A2;/65 2 L7.5 /-2 72:26A27078< =:8//27641 3.64/ � � � /. /-2 72:26A27 3.64/�� 9 84> � �� �� � D���H 6= 84 853;6/?>2 64A.;A 641 =3728>641 L8:/.7= 9 A2;. :6/<9 2/: J K-2 ) 67:--.Q
=-./012.3-.42 5 6178/6.4 L.75?;8 6= /-24

� � �� �* D� � � H � ) ) *+ �*+� �
���

� �� �� � D� � � � � � � � � H !  *! � D�� � �� � � �� �� � D� � � � � � � � � HH D´#H

K-2=2 L.75?;8= @272 >276A2> 64 8 >6Q2724/ @8< 64 D,/.;F 84> >2P..3 9 ��� ´H L.7 /-2
=3 2:68; :8=2 ,�  � 9 6 J2 J -.76I.4/8; >23/-0.Q=2/ 9 84> ?=2> /. 848;<I2 /-2 F6425 8/6:= .L
=-./012.3-.42 5 6178/6.4 9 /. @-6:- @2 4.@ /?74 J

� TU	�&)T+( V (�V) ��	V
�VU	 � T�*&)TVU
�4 2A24/ 64 /-2 >8/8 6= :-878:/276I2> N< 6/= D�& H 5 .A2.?/ d ;. :8;;<9 N< 8 5.A2.?/

2O?8/6.4 �  � D� � � �� H 9 84> 64B46/2=65 8;;< N< /-2 =.?7:2 84> 72:26A27 =;.@42==2=
	 �  #$ �� � 	 �  #$ ��

,6146B:84/ 24271< @ 6/- /-6= 5 .A2.?/ 653;62= /-8/ ;. :8;;< 4287 D� � � � � � �H /-2 >8/8 :.4/864=
8 3;842 @8A2 :.53.424/ @ 6/- @8A24?5N27 D� 	 � �� 	 � �� H J K-2=2 :..7>648/2= D3.=6/6.4 9
@8A24?5N27H 16A2 /-2 3-8=2 =38:2 72372=24/8/6.4 .L /-2 2A24/ J

k./2 /-8/ L.7 64:.53;2/2 :.A27812 9 21 J 5 87642 =/7285 27 12.5 2/7<9 84 2A24/ 64 /-2
>8/8 @ 6;; 4./ >2/275 642 6/= D�& H 5 .A2.?/ ?46O?2;<J ..7 2C853;2 9 64 D6>28;6I2>H 5 87642
=/7285 27 12.52/7<9 @ 6/- /-2 =/7285 27= .7624/2> 8;.41 /-2 + 8C 6= 9 /-2 � :.53.424/ .L 	 �
6= 4./ >2/275 642> N< /-2 >8/8 J +4 /-2 >6=:?==6.4 /. L.;;.@ 9 	 � 84> 	 � 872 8==?52> /. N2
`m[a^fc\]Z @ 6/- 8 >8/8 2A24/ J
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� 6F2@ 6=2 9 8 72M2:/.7 D64 /-2 =.?7:2072:26A27 72372=24/8/6.4 H 8/ D� � � � � H @ 6/- @8A24?50
N27 D � �  � H 6= :-878:/276I2> 64 D65 812 A.;?52H 3-8=2 =38:2 N< /-2=2 :..7>648/2= J

K-2 F6425 8/6:8; >2=::763/6.4 .L =-./012.3-.42 5 6178/6.4 72;8/2= /-2 3-8=2 =38:2 :..70
>648/2= .L 2A24/= 84> 72M2:/.7= J �4 2A24/ @ 6/- 3-8=2 =38:2 72372=24/8/6.4 D� � � � � � ��� �� 	 � �� 	 � �� H
6= /-2 72=?;/ .L 8 72M2:/.7 @ 6/- D>.?N;2 72M2:/.7H 3-8=2 =38:2 72372=24/8/6.4 D� � � � � �  � �  � H
2C8:/;< @-24

� /-272 6= 8 78< D� � � 
 �H ;28A641 /-2 =.?7:2 3.64/ � � D�H  �� 8/ /65 2 �  � @ 6/- 78<
387852/27 
 � D�H  	 � 9 84> 8776A 641 8/ � � D�� H  � � 8/ �  �� @ 6/- 78< 38785 2/27
� D�� H  " � (� �

� /-272 6= 8 78< D� � � 
 � H ;28A641 � � D�� H  � � 8/ �  �� @ 6/- 78< 387852/27 
� D�� H 
 � (� 84> 8776A 641 8/ /-2 72:26A27 3.64/ � � D��� H  �� 8/ /65 2 �  ���  �� � �� @ 6/-
78< 38785 2/27 
� D��� H  	 � J

K-6= =6/?8/6.4 6= 6;;?=/78/2> 64 . 61?72 J� >276A8/6.4 .L /-6= 72;8/6.4 6= 16A24 64 �3324>6C � J
k./2 /-8/ =64:2 
� � 
 � 872 78< =;.@42== A2:/.7= 9 /-272 6= 42:2==876;< 8 ;241/- 72;8/6.4

N2/@224  � �  � d 485 2;<9
´

� D� �H  �
� D�� H �  � � �
�� �

´
� D� � H  �
� D�� H �  � � �

�� �
@-24:2

� � �
� � �  � D� � H

� D� � H D´�H

K-2 F6425 8/6:= .L =-./012.3-.42 5 6178/6.4 872 =.5 2@-8/ =/78412 9 =. 6/ 6= 728==?7641
/. =22 /-8/ L.7 3-<=6:8; 72M2:/.7= D6 J2 J �� D� � � � � H  ' D� H% D� HH /-2 72;8/6.4 R ?=/ 2C3;8642>
N2:.5 2= /-2 L85 6;687 .42 .L 72M2:/6.4 L7.5 8 72M2:/641 2;25 24/ 8::.7>641 /. ,42;; �= ;8@ J� O?6:F :8;:?;8/6.4 =-.@ = /-8/ =?:- 8 3-<=6:8; �� -8= 8 =6146B:84/ ;. :8; 3;842 @8A2 :.5 0
3.424/ 4287 D� � � � � H @ 6/- @8A24?5N27 D � �  � H .4;< 6L � �  � �  � 84> ' -8= 8 =6146B:84/
;. :8; 3;842 @8A2 :.53.424/ 4287 � @ 6/- @8A24?5N27 �   � �  � J .7.5 2O?8/6.4 D´�H 9
 � 84>  � -8A2 /-2 =852 ;241/- 9 /-272L.72 /-267 =?5 � 6= 8;=. /-267 N6=2:/.7 9 @-6:- 2=0
/8N;6=-2= ,42;; �= ;8@ J K-?= 8 =641;2 D3-<=6:8;H 72M2:/.7 8/ � @ 6/- @8A24?5N27 � 16A2= 76=2
/. 8 72M2:/2> 2A24/ 8/ L72O?24:< � 2C8:/;< @-24 /-2 78<= D� � � 
 �H 84> D� � � 
 � H 5 22/ 8/� 8/ /65 2 �� 9 84> /-2 72M2:/.7 >63 �  � D
� D�� H " 
� D�� HH 9 @-6:- 6= /-2 ?=?8; F 6425 8/6:=
.L =641;2 =:8//27641 J ,22 . 61?72 J

+/ 6= 4.@ 3.==6N;2 /. 84=@27 /-2 O?2=/6.4 d 64 /-2 =-./012.3-.42 5.>2; 9 /. @-8/ 2C/24/
>.2= 8 >8/8 2A24/ >2/275 642 /-2 :.772=3.4>641 72M2:/.7� K-2 7?;2= >276A2> 8N.A2 =-.@
/-8/ /-2 72M2:/6.4 3.64/ D� � � � � H 5?=/ ;62 .4 /-2 �87/2=684 37.>?:/ .L /@. 78<= 9 D� � � 
 �H
84> D� � � 
 � H 9 :.4=6=/24/ @ 6/- /-2 2A24/ 9 84> /-2 /./8; /65 2 6= 8;=. >2/275 642> J +L /-2
:.A27812 6= :.53;2/2 9 =. /-8/ /-2 2A24/ ?46O?2;< >2/275 642= /-2 =.?7:2 84> 72:26A27 78<= 9
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/-24 /-2 =.?7:2072:26A27 72372=24/8/6.4 .L /-2 =.?7:2072:26A27 72M2:/.7 5?=/ ;62 8;.41 /-6=
?46O?2;< >2/275 642> 78< 3867 J K-6= L8:/ :.4/78=/= >785 8/6:8;;< @ 6/- /-2 65 81641 85 0
N61?6/62= >25 .4=/78/2> 64 Dk.;84 84> ,<52= 9 ´��� � k.;84 84> ,<52= 9 ´��� � �? 2/ 8; J9
���´ � � 7?:-8 2/ 8; J9 ´��� � ,/.;F 9 72== � ,/.;F 84> ,<52= 9 ����H L.7 8;; L.75 = .L 372=/8:F
>23/- 5 6178/6.4 N8=2> .4 >8/8 N644641 J �A24 @-24 :.A27812 6= :.53;2/2 9 64 /-2=2 ./-27
L.75 = .L 372=/8:F 5 6178/6.4 =/7.41 72L78:/6.4 ;28>= /. 5?;/63 ;2 78< 3867= :.442:/641 >80
/8 2A24/= 84> 72M2:/.7= 9 @-24:2 85N61?.?= 65 81641 .L 8 =641;2 2A24/ 64 5 .72 /-84 .42
;. :8/6.4 @ 6/-64 /-2 372=/8:F 65 812 A.;?52 J

k.42/-2;2== 72M2:/.7 ;. :8/6.4 6= =/6;; 4./ ?46O?2;< >2/275 642> N< =-./012.3-.42 5 60
178/6.4 8= >2B42> 8N.A2 9 L.7 /@. 728=.4= d

� l4;< /-2 /./8; /78A2;/65 2 6= =3 2:6B2> N< /-2 2A24/ � K-?= 6L � �  � � D�� H � � �  � � D�� H
872 72;8/2> 8= >2=:76N 2> 8N.A2 /. /-2 2A24/ >2/275 64641 /-2 78< 3867 9 =. 6= � �� 
� � D� �� H � � ��  � � D� �� H @ 6/- �� � ��  � �� � � ��  ��� J ,22 . 61?72 J

� +4:.53;2/2 :.A27812 5 8< 372A24/ /-2 2A24/ L7.5 >2/275 64641 6/= �& 5.A2.?/ 9 8=
5 24/6.42> 8N.A2 9 84> /-272L.72 8 L85 6;< .L 78< 3867= 9 78/-27 /-84 8 ?46O?2 78< 3867 9
:.772=3.4>= /. /-2 2A24/ J

� TU	�&)T+( � T)� *	 ()*T+)	W V(	)(
l42 @8< /. A62@ /-2 725 864641 65 81641 85N61?6/< 64 =-./012.3-.42 5 6178/6.4 8=

>2B42> =. L87 6= /. 72:.146I2 /-8/ /-2 65 812 3 .64/ :..7>648/2= D� � � � � H D.7 D� � � HH 872
=6C0>65 24=6.48; D64 �& H 9 @-2728= /-2 >8/8 >23 24>= .4 .4;< BA2 :..7>648/2= D�� � � � � � H D8/
5.=/H J ..75 8;;<9 72=/76:/641 .42 .L /-2 :..7>648/2= .L /-2 65 812 3.64/ /. N 2 I27. @.?;>
8/ ;28=/ 5 8F2 /-2 A8768N;2 :.?4/= 2O?8; 9 =. /-8/ ?485N61?.?= 65 81641 @.?;> 8/ ;28=/
N 2 :.4:26A8N;2 J ,64:2 3-<=6:8; 72M2:/6A 6/62= 872 :.4:24/78/2> 8/ I27. DA2:/.7H .Q=2/ 9 6/ 6=
48/?78; /. 72=/76:/ .42 .L /-2 .Q=2/ :..7>648/2= /. N 2 I27. J

T
 ����� ���� �� ���� � ��� ���������� �� ����
+4 �& 9 /-272 872 /-722 3 .==6N 6;6/62= 9 64 @-6:- � D� � � H /8F2= .42 .L /-2 /-722 L.75 =

� � D� � ,
�
� ,

�
H% D,� H � �

�
D� � ,� � ,

�
H% D,

�
H � �

�
D� � ,� � ,

�
H% D,

�
H

;28>641 /. /-722 72=/76:/2> 5.>2;641 .3278/.7= d

��� �� �� � D�� � � � � � H  !  ! � 
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�
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�
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�
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�
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�
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�
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�
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�
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�
) *-
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�
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�
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D�� � � � � � H  !  ! � 
) *+ ) *,� ) *,

�
) *-

� � D� � ,� � ,
�
H� D� � D,� � ,

�
� �H � � " - � �� H� D� " D,� � ,

�
� �H � - � � � H D´�H

K-2 F6425 8/6:= .L /-2=2 72=/76:/2> .3278/.7= L.;;.@ = >672:/;< L7.5 /-8/ .L /-2 ?472=/76:/2>
.3278/.7 9 >2A2;.3 2> 64 /-2 372:2>641 =2:/6.4 J & 24./2 � �  D+� � � � � �� H �  �  D�� �� � � � �� � �� �� H2/: J

..7 72=/76:/2> + .Q=2/ 9

�� D� � � � � H  �� � �+� � +�
�

� � � � �� � �� � ��� % D+� " +� H
..?7627 /784=L.75 8/6.4 =-.@ = /-8/ �� -8= 8 =6146B:84/ 3;842 @8A2 :.53.424/ @ 6/- @8A24?50
N27 D � �  � H 372:6=2;< @-24 �� � -8= 8 =6146B:84/ 3;842 @8A2 :.53.424/ @ 6/- @8A24?50
N27 D�� �� � �� �� � �� �� � �� �� � �� �� � �� �� H J K-?= 8 78< 3867 D� � � 
 � H � D� � � 
 � H :.538/6N;2 @ 6/-
8 >8/8 2A24/ @ 6/- 3-8=2 =38:2 :..7>648/2= D�� � � � � ��� �� 	 � �� 	 � �� H 65 812= 8/ 8 3.64/
D+ � � � � �� � �� � �� � �� � �� �� � �� �� � �� �� � �� �� H 37.A6>2> /-8/ L.7 � � �� � ��' 9 � � �� D�� H  � � �� D�� H + 9 � � �� D�� H  � � 9 � � �� D�� H  �� 9 � � �� D�� H  �� 9 � � �� D�� H  �� 9 � � �� D�� H " � � �� D�� H  � �(� 9
� � �� D��H  �� �� (� 9 2/: J

,65 6;87;<9 L.7 72=/76:/2> � .Q=2/ 9

�� D� � � � � H  ��
�
�+� � +� � � � � ��

�
� �� � ��� % D� � " �� H

84> /-2 65 81641 :.4>6/6.4= 872 � � �� D�� H  � � �� D�� H  � 9 � � �� D�� H " � � �� D�� H  � �(� 9
� � �� D�� H  +� 9 � � �� D�� H  � � �� (� 9 2/: J 8/ 65 812 3-8=2 =38:2 3.64/ D+� � +� � � � �� � �� � � � �� � �� �� � �

�
� � � �� � �� �� H J

..7 72=/76:/2> � .Q=2/ 9

�� D� � � � � H  ��
�
�+� � +� � � � � �� � �� � ��

� � % D�� " �� H
84> /-2 65 81641 :.4>6/6.4= 872 � � �� D�� H  � � �� D�� H  � 9 � � �� D�� H " � � �� D�� H  �

�
(� 9

� � �� D�� H  +� 9 � � �� D�� H  � � �� (� 9 2/: J 8/ 65 812 3-8=2 =38:2 3.64/ D+� � +� � � � � �� � � � �� �� � �� �� � �� �� � �� �� � �
�
H J

� ��������� �� ��� ��� ��� W(* ���� �� ���� = 2C3;8642> 64 �3324>6C � 9 � ;827N.?/ �= =?7A2< =64F641 5 6178/6.4 6= F6425 8/6:8;;<
2O?6A8;24/ /. =-./012.3-.42 5 6178/6.4 8= >2B42> -272 9 ?4>27 /@. 8==?53/6.4= d

� .Q=2/= 872 72=/76:/2> /. -.76I.4/8; D,
�

 �H �

� 78<= D26/-27 =.?7:2 .7 72:26A27H :877< 641 =6146B:84/ 24271< >. 4./ /?74 9 6 J2 J � � �� �� � � � �� & � /-7.?1-.?/ /-2 37.3818/6.4 J

*2 :8;; /-2 =2:.4> :.4>6/6.4 /-2 E&.?N;2 ,O?872 '../G 9 .7 E&,'G 9 :.4>6/6.4 9 L.7
728=.4= 2C3;8642> 64 �3324>6C � J
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+ ���
 � S4>27 /-2=2 72=/76:/6.4= 9 /-2 65 81641 .3278/.7 ��
�
:84 65 812 8 78< 3867 8/ 372:6=2;<

.42 ;. :8/6.4 64 65 812 A.;?52 3-8=2 =38:2 J * -24 /-2 A2;. :6/< 6= :.772:/ 9 /-2 65 812 24271<
6= /-272L.72 :.4:24/78/2> 8/ I27. .Q=2/ J

K. =22 /-6= 9 4./2 /-8/ /-2 :.4>6/6.4 � � �� D�� H  � � �� D�� H :84 .4;< N 2 =8/6=B2> 8/ .42
A8;?2 .L �� J K-2 >23/- 6= 64:728=641 8;.41 /-2 =.?7:2 78<9 84> >2:728=641 8;.41 /-2 72:26A27
78< 0 ./-27@ 6=2 3?/ 9 >23/- 6= 64:728=641 8;.41 N./- 78<= 9 6L <.? /78A27=2 /-2 72:26A27 78<
\^`!�^b$YJ K-272L.72 >23/- :84 N2 ?=2> /. 387852/76I2 /-2 78<= J K 65 2 6= 64:728=641
L7.5 I27. 8;.41 /-2 =.?7:2 78<9 84> >2:728=641 L7.5 ��� 8;.41 /-2 72:26A27 78< D/78A27=2>
N8:F@87>=H 9 A 62@2> 8= 8 L?4:/6.4 .L >23/- J K-?= /-2 /@. /65 2= :84 N 2 2O?8; D/. �� H 8/
2C8:/;< .42 3.64/ J

,64:2 /-2 =:8//27641 /65 2 �� 6= ?46O?2;< >2/275 642> 9 =. 872 8;; /-2 ./-27 3-8=2 =38:2 :.0
.7>648/2= .L /-2 78<= 9 -24:2 .L /-2 72M2:/.7 ;. :8/6.4 64 3-8=2 =38:2 9 /-7.?1- /-2 :.4>6/6.4=
L.7 ��

�
65 81641 ;86> >.@4 64 /-2 ;8=/ =2:/6.4 J

+L L?7/-275.72 :.A27812 6= :.53;2/2 9 @-24:2 /-2 >8/8 2A24/ ?46O?2;< >2/275 642= /-2
78<= 9 /-24 6/ L.;;.@ = /-8/ 8 >8/8 2A24/ 6= 65 812> 8/ 372:6=2;< .42 ;. :8/6.4 J K-6= 6= /-2
72=?;/ 2=/8N;6=-2> 64 D,/.;F 84> >2P..3 9 ��� ´H 9 L.7 @-6:- @2 -8A2 4.@ 16A24 8 >6Q2724/
D84> 5.72 2;25 24/87< H 37..L J
* �
 �� � k./2 /-8/ /-2 &,' 8==?53/6.4 372:;?>2= /-2 65 81641 .7 42870 .7 3 .=/0A27/6:8;
72M2:/.7= J

*2 372=24/ 8 �& =<4/-2/6: 2C853;2 @-6:- 253-8=6I2= /-2 >785 8/6: :.4/78=/ 9 72A28;2>
N< /-2 ,/.;F0>2P..3 /-2.725 9 N 2/@224 /-2 N 2-8A 6.?7 .L =-./012.3-.42 5 6178/6.4 84>
./-27 L.75 = .L 372=/8:F 5 6178/6.4 J K-6= 2C853;2 6= ?=2> 64 D,/.;F 9 72== � ,/.;F 84> ,<52= 9
����H /. =-.@ /-8/ :.55.4 .Q=2/ 84> ) 67:--.Q :.55.4 =:8//27641 841;2 5 6178/6.4
124278;;< 37.>?:2 =/7.41 F6425 8/6: 87/6L8:/= 64 =/7.41;< 72L78:/641 A2;. :6/< 5 .>2;= J K-2
A2;. :6/< 5 .>2; :.4=6=/= .L 8 =;.@ � 8?==684 ;24= 25N2>>2> 64 8 :.4=/84/ N8:F17.?4> J � =
=-.@4 64 . 61?72 9 /- 6= 5 .>2; 6= =/7.41;< 72L78:/641 0 6/ 37.>?:2= /763 ;6:8/6.4= 64 78<B2;>=
=-./ L7.5 =?7L8:2 3 .64/= 0 @-6;2 =/6;; .N 2<641 /-2 &,' :.4>6/6.4 9 L.7 /-2 .Q=2/= ?=2> 64 /-2
2C853;2 J � 2;.@ /-2 ;24= 9 8/ 8 >23/- .L � F5 9 @2 3;8:2> 8 M8/ 72M2:/.7 J *2 =<4/-2=6I2>
>8/8 ?=641 8 D� 9 ´� 9 �� 9 ��H I27. 3-8=2 N84>38== B ;/27 8= D6=./7.36:H =.?7:2 @8A2;2/ 84>
8 B46/2 >6Q2724:2 =:-252 @ 6/- 8>2O?8/2 =853;641 J � /<36:8; =-./ 18/-27 D. 61?72 H =-.@ =
/-2 :.532C 38//274 .L 72M2:/6.4= L7.5 /-2 M8/ 72M2:/.7 37.3818/2> /-7.?1- /-2 ;24= J

*2 5 6178/2> /-6= >8/8 ?=641 /-2 8>R .64/ .L /-2 ��
�
5.>2;641 .3278/.7 D2O?8/6.4 D´�HH J

K-2 8>R .64/ =/8/2 5 2/-.> L.7 /-6= :.53?/8/6.4 85.?4/= /. /-2 �& A27=6.4 .L 2O?8/6.4=
D" 9 �H @ 6/- ,

�
 � J +4=3 2:/6.4 .L 65 812 18/-27= DD� � ,H =;6:2= /-7.?1- /-2 D+ � � � ,H 65 812

A.;?52 8/ A876.?= + H =-.@ /-8/ 65 812 24271< 6= L. :?==2> 8/ I27. .Q=2/ 84> 8/ /-2 :.772:/
72M2:/.7 ;. :8/6.4 D>23/-H 9 8= 372>6:/2> N< /-2 /-2.7< D. 61?72 ��H J

�.4/78=/ /-6= N 2-8A6.?7 @ 6/- /-8/ .L ) 67:--.Q :.55.4 .Q=2/ 84> :.55.4 =:8//27641
841;2 5 6178/6.4 9 . 61?72= 9 7237.>?:2> L7.5 D,/.;F 84> ,<52= 9 ����H J ..7 /-2=2 372=/8:F
5 6178/6.4 52/-.>= 9 >2B42> N< =?7L8:2 N644641 .L /-2 >8/8 9 65 812 18/-27= =-.?;> N2
M8/ @-24 :.772:/ 5 6178/6.4 A2;. :6/< 6= ?=2> D8= .33.=2> /. L. :?==2> 8/ .42 -.76I.4/8;
;. :8/6.4 9 8= L.7 =-./012.3-.42 5 6178/6.4 H J +4=/28> 9 4?527.?= -61-;< 242712/6: 4.40M8/
2A24/= :.4/85 648/2 /-2 18/-27= J j 6==641 78<= 872 4./ /-2 :8?=2 d 8;; 8776A8;= 872 ?=2> 64
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/-2=2 :.53?/8/6.4= 9 @ 6/- :.772:/ 3-8=2 =-6L/= 84> 853;6/?>2= 64 /-2 65 81641 L.75?;82 J
+4 L8:/ 9 /-2=2 2A24/= 872 F6425 8/6: 64 48/?72 d /-8/ 6= 9 /-2< :844./ N 2 725 .A2> N< 5.72
=.3-6=/6:8/2> =6148; 37.:2==641 9 N?/ 872 64/764=6: /. /-2 78< 12.5 2/7< .L /-2=2 5 6178/6.4
52/-.>= J
* �
 �� � k./2 /-8/ ) 67:--.Q :.55.4 =:8//27641 841;2 5 6178/6.4 9 8= ?=2> /. 37.>?:2 /-2
18/-27 >6=3;8<2> 64 . 61?72 9 6= O?6/2 >6Q2724/ L7.5 /-2 841;2 >.5 864 5 6178/6.4 37.3.=2>
64 D� 7?:-8 2/ 8; J9 ´��� � ,8A8 84> ..52; 9 72== � � 6.4>6 84> ,<52= 9 ����H J K-2 L.75 27 ?=2=
84 653;6:6/ =?7L8:20.7624/2> 3-8=2 =38:2 N644641 .L /-2 >8/8 9 @-2728= /-2 ;8//27 85.?4/=
/. 8 ' 8>.4 /784=L.75 .L /-2 =-./012.3-.42 5 6178/6.4 .?/3?/ 64 >23/- 84> .Q=2/ D.7 6=
:;.=2;< 72;8/2> /. /-6= /784=L.75 H J K-2 L.:?==641 37.3 27/< .L =-./012.3-.42 5 6178/6.4 9
R ?=/ 6;;?=/78/2> 9 65 3;62= /-8/ 841;2 >.5864 5 6178/6.4 8;=. 37.>?:2= 87/6L8:/0L722 65 812
18/-27= 9 8/ ;28=/ @-24 /-2 &,' :.4>6/6.4 -.;>= J . 61?72 �� 6;;?=/78/2= /-6= :.4/24/6.4 J

+�
� �� ��� ���������� ��� �������� �� ���� � ��� )�������
 � T�� ����� ��� +��� ��� ���
K-2 &,' 8==?53/6.4 @ 6;; 4./ -.;> 9 .7 3 275 6/ 8>2O?8/2 65 81641 9 64 :.53;2C ;6/-.;.16:

24A67.4524/= @ 6/- =?N=/84/68; ;8/278; 84> A27/6:8; A2;. :6/< A8768/6.4 9 A27/6:8; .7 .A27-8410
641 72M2:/.7= 9 2/: J P.@2A27 9 /@. ./-27 :.4>6/6.4= 9 N./- 42:2==87< 64 124278; L.7 65 81641
16A24 :.772:/ A2;. :6/<9 872 8;=. =?� :624/ /. 24=?72 /-8/ /-2 24271< 64 8 a bma Zb]� � ]fZbZ$
=.?7:2072:26A27 72=/76:/2> .Q=2/ 65 812 A.;?52= 6= :.4:24/78/2> D6H 8/ I27. .Q=2/ 9 84> 3.=0
=6N ;< D66H 8/ .Q=2/= 1728/27 /-84 8 5 6465?5 @-6:- >2324>= .4 A876.?= :-878:/276=/6:= .L
/-2 A2;. :6/< /-7.?1- 6/= 78< 12.5 2/7<J K-8/ 6= 9 64 8N=24:2 .L /-2 &,' 72=/76:/6.4 9 24271<
58< 833287 8/ 4.4I27. .Q=2/= 9 2A24 @ 6/- :.772:/ A2;. :6/<9 N?/ 4./ @ 6/-64 8 :.776>.7 8N .?/
I27. .Q=2/ 9 2C:23/ 8/ I27. .Q=2/ J

K-6= =2:/6.4 2C3;864= /-2 3-<=6:8; 84> 12.5 2/76: =6146B:84:2 .L /-2=2 :.4>6/6.4= 9 84>
/-2 42:2==6/< .L B ;/27641 J j8/-25 8/6:8; >2/86;= 833 287 64 �33 24>6C & J

K-2 B7=/ .L /-2=2 /@. :.4>6/6.4= 6= /-2 E4. =:8//27641 .A27 � G :.4>6/6.4 6>24/6B2> 8;0
728>< 64 D' 8F2=- 9 ´�""H 8= 2==24/68; /. 8::?78/2 5 6178/6.4 J K-8/ 6= 9 4. 24271< 8;.41 >672:/
78<= :.442:/641 =.?7:2 /. 72:26A27 :84 833287 64 /-2 >8/8 =?N5 6//2> /. 5 6178/6.4 J *2
O?84/6L< /-6= :.4>6/6.4 N< >25 84>641 /-8/ /-2 =:8//27641 841;2 L.7 8;; 78< 3867= 64A.;A2>
64 65 812 :.4=/7?:/6.4 N 2 ;2== /-84 8 5 8C65?5 841;2 9 @-6:- 6= ;2== /-84 � J K-6= E5 8C60
5?5 =:8//27641 841;2G .7 j,� :.4>6/6.4 :84 64 3764:63 ;2 N 2 24L.7:2> N< 78<0/78:641 84>
=2;2:/6A2 5?/641 84> '8>.4 B;/27641 J

K-2 =2:.4> :.4>6/6.4 6= /-2 �b^�Z]fc[ Z �_� Z`fc�cf� �m_$cfcm_ .7 K +� D/24) 7..>2 2/ 8; J9
´��" � k.;84 84> ,<52= 9 ´���H J K-6= :.4>6/6.4 6= 64 124278; 42:2==87< L.7 87/6L8:/0L722
3.=/5 6178/6.4 =/8:F= 0 6 J2 J 8N=24:2 .L 5 6=3 .=6/6.42> 72M2:/.7= 9 4./ 64 /-2 372=/8:F 65 812
A.;?52 N?/ 64 /-2 B48; =/8:F2> 65 812 J K +� 584>8/2= /-8/ ^]m_g ^_� a^cb m( b^�Y� ^f [ mYf
m_ Z a mc_f m( c_fZbY Z`fcm_ Z� cYfY � cfh ^ g c�Z_ fb^�Z]fc[ ZJ � ;287;< K +� 6= 8;=. 653;62> N< /-2
&,' :.4>6/6.4 9 =. K +� 124278;6I2= &,' J +/ 6= 8;=. :;287 /-8/ K +� :84 N2 A6.;8/2> 0 =22
/-2 :6/2> 72L2724:2= L.7 2C853;2= J

S4>27 =.5 2 :67:?5 =/84:2= =/84>87> 5 6178/6.4 .3278/.7= D6 J2 J 8>R .64/= .L ;642876I2>
5.>2;641 .3278/.7=H 5 8< 37.>?:2 87/6L8:/0L722 65 812= 2A24 @-24 K +� 6= A 6.;8/2> 0 =22
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D,/.;F 9 ����H L.7 8 >6=:?==6.4 .L /-6= 3.64/ J P.@2A27 64 124278; K +� 6= 42:2==87< L.7
87/6L8:/0L722 65 81641 J � O?84/6/8/6A2 L.75 .L K +� 9 @ 6/- 8 =3 2:6B: 2=/65 8/2 .L >6=/84:2 A= J
/65 2 8;.41 65 81641 78< 3867= 9 6= 2C3;8642> 64 �3324>6C & J

+/ 6= ;2== :;287 -.@ K +� 58< N2 24L.7:2> L.7 /-2 >8/8 =?N5 6//2> /. 5 6178/6.4 J K-2
372=24/ 72=?;/= 9 ;6F2 /-.=2 .L D/24) 7..>2 2/ 8; J9 ´��"H 9 =653;< 372=?52 /-8/ D/-2 O?84/60
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�  

!  ! � " # � � D� � � � �� H  ) *+� * D�� � � � �� H% D� " �� H
K. =22 /-6= 9 L.75 /-2 =/84>87> 64427 37.>?:/= 64 /-2 8337.3768/2 =38:2= D65 812 .4 /-2

;2L/ 9 >8/8 .4 /-2 761-/H d & � �� ��* � ' � & * � � �� �' �

 ) ) *+ � *+� ) �� *� * D�� � � � � �H !�! � D�� � � � � �H
 ) *+� ) *+ ) �� *� �) *+� * D�� � � � � �H% D� " �� H� ! %�! � D� � � � � � H

 ) *+� ) *+ ) �� *� �� ´
�  

!  ! � " # � �� ! %�! � D� � � � � � H
 " ) *+� ) *+ ) �� *� �� ´

�  
!  ! � " # � %�� ! �

! � D� � � � � �H
DN.?4>87< /275 = 64 64/2178/6.4 N< 387/= A846=- N 2:8?=2 D6H %� 	 � � � && � � D66H� 	 � � � �� � � D666H N ./- A846=- L.7 ;8712 � 9 8/ 28:- �H

 " ) *+� ) *+ ) �� *� ��'
�  

!  �! � 
! �
! � � D� � � � � �H

 " ) *+� ) *+ ' D� H �
�  D� H

) �� *� �!  �! � 
! �
! � � D� � � � � � H
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	UWT� '
+4 /-6= 83324>6C @2 2=/8N;6=- /-2 72;8/6.4 N2/@224 /-2 83328784:2 .L 2A24/= 64 /-2

>8/8 84> /-2 372=24:2 .L 72M2:/.7= 64 /-2 5 6178/2> 65 812 J K-6= 72;8/6.4 6= /-2 Y^[ Z L.7
/-2 L.7@87> 5.>2;641 .3278/.7 84> L.7 6/= 8>R .64/ 9 /-2 5 6178/6.4 .3 278/.7 J

K-2 728=.4641 372=24/2> -272 =-872= @ 6/- D,/.;F 84> >2P..3 9 ��� ´H /-2 6>24/6B:8/6.4
.L 2A24/= 9 72=3 2:/6A2;< 72M2:/.7= 9 N< -61- L72O?24:< 8=<53/./6:= 64 3-8=2 =38:2 9 N?/ >6Q27=
64 /-8/ 6/ >. 2= 4./ 2C3;6:6/;< ?=2 /-2 .=:6;;8/.7< 64/2178; 72372=24/8/6.4 .L � �� � >276A2> 64
/-2 ;8=/ =2:/6.4 J +4=/28> 9 /-6= 871?5 24/ L.;;.@ = /-2 38//274 .L '8F2=- �= 848;<=6= .L =-./
37.B ;2 5 6178/6.4 F6425 8/6:= D'8F2=- 9 ´�""H J +/ :84 N 2 5 8>2 5 8/-25 8/6:8;;< 761.7.?= 9
N< 5284= .L /-2 =.0:8;;2> �8N.7 :8;:?;?= 64 /-2 -875 .46: 848;<=6= .L =641?;876/62= D=22
D&?6=/275 88/ 9 ´���H �- J ´H J

K-2 83328784:2 .L 84 2A24/ 8/ 8 3.64/ D� � � � � � ��� H 64 /-2 >8/8 A.;?52 6= 2O?6A8;24/ /.
/-2 372=24:2 .L 8 =6I28N;2 ..?7627 :.2� :624/ L.7 8 3;842 @8A2 :.53.424/

��� ���� � �� ��� � �� � �
64 /-2 8:.?=/6: B2;> L.7 L72O?24:62= � @ 6/-64 /-2 N84>@ 6>/- .L /-2 >8/8 9 2A24 8L/27 5?/641
.?/ 8;; 2A24/= 8/ 8 =5 8;; > 6=/84:2 L7.5 D� � � � � � ��� H J

k./2 /-8/ /-2 >8/8 >. 2= 4./ 42:2==876;< L? ;;< >2/275 642 /-6= 3;842 @8A2 :.53.424/ 9 6 J2 J
/-2 L?;; �& 2A24/ =;.@42==2= 	 � � 	 � J +4 /-6= 83324>6C 9 	 � � 	 � 872 8==?52> /. N 2 :.538/6N;2
@ 6/- /-2 >8/8 9 64 /-2 =24=2 R ?=/ 2C3;8642> J� ==?52 /-8/ /-2=2 L72O?24:62= 872 -61- 24.?1- 72;8/6A2 /. /-2 ;241/- =:8;2= 64 /-2 A20
;. :6/< /-8/ =?:- ;.:8; 3;842 @8A2 :.53.424/= 37.3818/2 8::.7>641 /. 12.52/76: 8:.?=/6:= J
K-6= 8==?53/6.4 /8:6/;< ?4>27;62= 5?:- .L 72M2:/6.4 37. :2==641 9 84> 64 387/6:?;87 6= A 6/8;
/. /-2 =?::2== .L 5 6178/6.4 J

K-8/ 6= 9 =.;?/6.4= .L @8A2 2O?8/6.4= =?:- 8= D´´H :877< 24271< 64 ;. :8; 3;842 @8A2 :.5 0
3.424/= 8;.41 78<= J �2/ D� � D�H � 
 � D�HH >24./2 =?:- 8 78<9 =. /-8/ � � D��� H  �� � 
 � D��� H 
	 � J K-24 8/ =.5 2 3.64/ /-2 78< 5?=/ 38== /-7.?1- 8 3.64/ 64 3-8=2 =38:2 8/ @-6:- /-2
=.?7:2 /275 D761-/ -84> =6>2H .L 2O?8/6.4 D´´H -8= =6146B:84/ 24271< 0 ./-27@ 6=2 /-2 78<
@.?;> 42A27 36:F ?3 84< 24271< 8/ 8;; 9 84> /-272 @.?;> N 2 4. 2A24/ 8/ /65 2 ��� 9 72:26A27
3.=6/6.4 �� 9 84> 72:26A27 =;.@42== 	 � J �,?33;25 24/2> @ 6/- 37.327 5 8/-258/6:8; N .6;270
3 ;8/2 9 /-6= =/8/25 24/ 6= /-2 :2;2N78/2> 
 bma^g ^fcm_ m( � c_g� ]^bcfcZY /-2.725 .L P �.75 84>27 9
DP.75 84>27 9 ´�"� � K8<;.7 9 ´�"´H J�

K-2 =.?7:2 /275 64A.;A2= D6H 8 37.>?:/ 9 84> D66H 84 64/2178; 64 =.5 2 .L /-2 A8768N;2= J
K-2 � 7224 �= L?4:/6.4 � D� � � � � � �H -8= -61- L72O?24:< :.53.424/= 8;.41 78<= L7.5 /-2
=.?7:2 9 6 J2 J 8/ 3.64/= .L /-2 L.75 D� � D�� H � 
 � D�� HH @-272 � � D�H  �� 84> �� 
 � J �lL :.?7=2
/-6= 6= R ?=/ 84./-27 64=/84:2 .L � 7.3818/6.4 .L ,641?;876/62= 9 8= /-2 =.?7:2 /275 64 /-2
@8A2 2O?8/6.4 L.7 � D� � � �� � � �H 6= =641?;87 .4;< 8/ D�� � �H J� K-8/ 6= 9 A 62@2> 8= 8 L?4:/6.4
.L � � 84> �� 9 � D�� �� � �H @ 6;; -8A2 =6146B:84/ ..?7627 :.2� :624/= L.7 3;842 @8A2=
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*2 :-878:/276I2 bZe Z`fmbY 64 /-2 =85 2 @8< d /-8/ 6= 9 /-272 6= 8 D>.?N;2H 72M2:/.7 8/
D� � � � � H 6L �� -8= =6146B:84/ ..?7627 :.2� :624/= .L 8 3;842 @8A2

�� �� � �� ��	�� �� �� �
L.7 =.5 2 3867 .L @8A24?5N27=  � �  � 9 84> L.7 124276: 3 .64/= D� �� � � �� H 4287 D� � � � � H J � 720
=?5 8N;< /-24 /-2 37.>?:/ � D� �� � � H� D� �� � �� � � � H -8= 8 =6146B:84/ :. 2� :624/ .L /-2 3;842
@8A2 :.53.424/

�� ��� �	�� � ��� �� �� ��	� � �$	� �� �
L.7 � �� 4287 � � 9 � 4287 � � � 4./2 /-8/ 65 3;6:6/;< @2 -8A2 8==?52> /-8/ � � D/-2 871?5 24/ .L� H 6= ;. :8/2> .4 8 78< L7.5 /-2 =.?7:2 @ 6/- /65 2 �� J K-2 761-/0-84> =6>2 .L 2O?8/6.4 D´´H
64/2178/2= /-6= 37.>?:/ .A27 � � J K-6= 64/2178; @ 6;; N 2 421;616N ;2 ?4;2== /-2 3-8=2 64 � � 6=
=/8/6.487< d /-8/ 6= 9 /. 37.>?:2 8 =?N=/84/68; :.4/76N?/6.4 /. /-2 'P, .L 2O?8/6.4 D´´H 9 6/
6= 42:2==87< /-8/

� �  � � D�� H �  � � �
 � D�� H  � D��H
,?33.=641 /-8/ /-6= 6= =. 9 /-2 725 864641 2C3.424/68; =?112=/= /-8/ /-2 'P, .L 2O?8/6.4
D´´H -8= 8 =6I28N;2 38==N84> :.53.424/ .L /-2 L.75

�� �� � �$	� �� �
L.7 � 4287 � � J � = @8= 871?2> 8N.A2 9 /-6= 'P, @ 6;; 16A2 76=2 /. 8 =6146B:84/ 3;842 @8A2
:.53.424/ 64 /-2 =.;?/6.4 � 8776A 641 8/ �� 8/ /65 2 ���  �� � �� 2C8:/;< @-24 8 78< 8776A 641
8/ �� 8/ /65 2 ��� =/87/= L7.5 8 3.=6/6.4 64 =38:20/65 2 @ 6/- /-2 ;. :8/6.4 84> @8A24?5N27
.L /-6= 3;842 @8A2 9 8/ /65 2 ��  ��� " �� d /-8/ 6= 9

� � D�� H  � � � �
� D�� H   � D�´H

*2 24> /-6= 833 24>6C @ 6/- 8 725 87F 8N.?/ /-2 :8=2 .L `m[a ]ZfZ `m�Zb^g Z9 6 J2 J =.?7:2=
84> 72:26A27= >24=2;< =853;2 8 L?;;< �& 8728 .4 .7 4287 /-2 =?7L8:2 J � ==?5 641 /-8/ /-2
2Q2:/ .L /-2 L722 =?7L8:2 -8= N 224 725.A2> 9 =. /-8/ 8;; 2A24/= 5 8< N2 A62@2> 8= =853;641=
.L 84 ?3:.5 641 @8A2B2;> 9 /-2 >8/8 D�& H 2A24/ =;.@42== ?46O?2;< >2/275 642= /-2 @8A2B2;>
D�& H =;.@42== /-7.?1- /-2 26F.48; 2O?8/6.4 J K-?= 84 2A24/ 64 /-2 >8/8 6= :-878:/276I2>
N< 6/= D�& H 5 .A2.?/ d ;. :8;;<9 N< 8 5.A2.?/ 2O?8/6.4 �  � D�� � � � H 9 84> 64B46/2=65 8;;< N<
/-2 =.?7:2 84> 72:26A27 =;.@42==2=

	 �  #$ �� � 	 �  #$ ��
+4 /-6= :8=2 9 /-2 >8/8 2A24/ ?46O?2;< >2/275 642= /-2 =.?7:2 84> 72:26A27 78<= J

&

	UWT� +
,/87/ @ 6/- I27.0.Q=2/ J � 1864 9 8==?52 2C3;.>641 72M2:/.7 5 .>2; d

�� �� �' D� � � �H  � D� � � �H � � � � � � � � � � � �
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�8=6: 6>28 d �4> .7>27 @8A2 2O?8/6.4 3 275 6/= @8A2= /. 5 .A2 64 8;; >672:/6.4= 9 N?/ @8A2=
:877<641 72M2:/2> 24271< 872 D5 .=/;< H 5.A641 �a J ,-.?;> =8/6=L< 8 ´=/ .7>27 2O?8/6.4 L.7
@8A2 5./6.4 64 .42 >672:/6.4 J

..7 /-2 5.5 24/ ?=2 �& 4./8/6.4 �  D+ � � H 2/: J *76/2 @8A2 2O?8/6.4 8= 2A.;?/6.4
2O?8/6.4 64 � d !  �! � " � �

�  
!  ! � " !  !+ � �  "% D�H �'

�  
,?33.=2 /-8/ <.? :.?;> /8F2 /-2 =O?872 7../ .L /-2 .3 278/.7 64 38724/-2=2= 0 :8;; 6/ � J
K-24 /-2 �P, .L /-2 @8A2 2O?8/6.4 N2:.5 2=

� !
! � " �� � !

! � � �� �  "% D�H �'
�  

=. =2//641
��  � !

! � � �� �

<.? 12/
� !

! � " �� ��  "% D�H �'
�  

@-6:- 5 61-/ N 2 /-2 72O?672> 2O?8/6.4 L.7 ?3:.5 641 @8A2= J
K@. 5 8R .7 37.N;25 = d D6H -.@ /-2 -� ; >. <.? /8F2 /-2 =O?872 7../ .L 8 �&l � D66H @-8/

1?8784/22= /-8/ /-2 2O?8/6.4 R ?=/ @ 76//24 1.A274= ?3 :.5 641 @8A2=�
�8;:?;?= .L 3=2?>.>6Q2724/68; .3 278/.7= d 72:8;; /-8/ 37.>?:/= .L �&l= 872 �&l= J

�.53?/8/6.4= =65 3;2 L.7 Y�\`]^YY .L �&l= @ 6/- =<5N.;= 16A24 N< 8=<53/./6: 2C384=6.4= d

� D� � � H � �
� �� � � D� � � H � �� � � �

64 @-6:- � � 6= h m[ mg Z_ Zm�Y c_ � m( $Zg bZZ 
 d
� � D� � - � H  - �� � D� � - � H � - � �� � 
 ´

K-2 a bc_ `ca^] Y�[\m] 6= /-2 -.5.1242.?= /275 .L -61-2=/ >21722 9 6 J2 J �� 8N.A2 J
� 7.>?:/ 7?;2 L.7 �&l= d 6L

� � D� � � H  �
� �� �

� �� D� � � H � �  D� � � H  �
� �� �

�  � D� � � H
/-24 3764:638; =<5N.; .L � � D� �	 H�  D� �	 H 6= � �� � D� � � H�  � � D� � � H 9 84> /-272 6= 84 8;1.76/-5
L.7 :.53?/641 /-2 72=/ .L /-2 2C384=6.4 J
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+4 84 .324 4261-N.7-..> � � � .L D� � � �� H 9 =<5N.; .L � � D� �	 H�  D� �	 H >23 24>= .4;<
.4 =<5N.;= .L � � ��  64 � � � J

�.4=2O?24:2 d 6L � D� �	 H -8= 84 8=<53/./6: 2C384=6.4 84> 6= .L .7>27 � � * 9 84>�� D� � � �� H � � 64 � � * � �* � " � 9 /-24 /-272 2C 6=/= � D� �	 H .L .7>27 � (� @ 6/- 8=<53/./6:
2C384=6.4 L.7 @-6:-

D� D� �	 H " � D� �	 H� D� �	 HH� � � D* � H
L.7 84< � � � � D* � H @ 6/- 	 � D� H � � J

j.72.A27 9 �� 
 D� � � H  ��� D� � � H � D� � � H � � J * 6;; :8;; � 8 [ c`bm]m`^] Y%�^bZ bmmf .L� J
,65 6;87 :.4=/7?:/6.4 d 6L � D� � � H � � 64 � 9 /-24 /-272 6=  D� �	 H .L .7>27 "� =. /-8/

 D� �	 H� D� �	 H� " � � � D� �	 H D� �	 H� " � � � D* � H
L.7 84< � � � � D* � H @ 6/- 	 � D� H � � J

j.72.A27 9 
��

D� � � H  ´(�� D� � � H � D� � � H � � J * 6;; :8;; � 8 [ c`bm]m`^] c_�ZbY Z .L � J�33;6:8/6.4 d =<5N.; .L

� D+ � � �	 � �	 � H  !  !+ " �
� D+ � � H 

!  ! �  �
� D+ � � H 	  � " 	  �

6= � D+ � � � - � � H  �
� D+ � � H 

-  " �  
..7 % � � 9 =2/ �� D� H  �D+ � � � � � - H d �

� D+ � � H 
-  � D´ � % H�  �

K-24 8::.7>641 /. /-2 ;8=/ =;6>2 9 /-272 6= 84 .7>27 ´ �&l0A8;?2> L?4:/6.4 .L � 9 � D+ � � �	 � �	 � H 9
@ 6/- 3764:638; =<5N.;

�
�
D+ � � � - � � H  � �

� D+ � � H 
-  " �   - ���� �

� D+ � � H " �  -  � D+ � � � � � - H � �� D� H
L.7 @-6:- � D+ � � �	 � �	 � H� � � D+ � � �	 � �	 � H� D+ � � �	 � �	 � H� 6L 	 � D� H � �� D� H J� 6= /-2 @.7;>0L85.?= ���� �� ������ ���� DE,,'GH .3 278/.7 0 =22 � ;827N.?/ 9 �� + J
K. @-8/ 2C/24/ -8= /-6= :.4=/7?:/6.4 L8:/.72> /-2 @8A2 .3 278/.7 d

� !
! � " 	� D+ � � �	 � �	 � H� � !

! � � 	� D+ � � �	 � �	 � H�
 !  ! � � � D+ � � �	 � �	 � H� D+ � � �	 � �	 � H � ! �

! � D+ � � �	 � �	 � H

�´



� ���� ��� ��	 
� � 

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

((* & ���
	���� � ..7 =.5 2 % � � 9 /-2 @8A2B2;> � =8/6=B2=
D+ � � � � � � � � � - H � 	 � D� H � D+ � � � � � - H � �� D� H 84> � -

� �

K-6= =/8/25 24/ -8= 8 78<0/-2.72/6: 64/27372/8/6.4 D@-6:- @ 6;; 2A24/?8;;< 5 8F2 =24=2H d
78<= :877<641 =6146B:84/ 24271< 872 4.@-272 -.76I.4/8; J � ;.41 84< =?:- 78<9 � >2:728=2=
8= � 64:728=2= 0 `m[ c_g �a �

�� D+ � � � �H  � !
! � � 	� D+ � � �	 � �	 � H� � D+ � � � �H

� D+ � � �	 � �	 � H� D+ � � �	 � �	 � H� � � �
� D+ � � H 	  � " 	  �� �

@ 6/- 8 =5 ../- 277.7 9 =.

� !
! � " 	� D+ � � �	 � �	 � H� �� D+ � � � �H  " �' D+ � � H

� D+ � � H % D�H

� 	 � !
! � � D+ � � �	 � �	 � H� � D+ � � � �H

D=64:2 � >2324>= .4 � 9 /-2 � >276A J >.2= 4./ :.55?/2 @ 6/- �H J ,. ��  �� � � ��
�
9 @-272

� !
! � " 	� D+ � � �	 � �	 � H� �� � D+ � � � �H  " �' D+ � � H

� D+ � � H % D�H
D/-6= 6= /-2 ((* 
������� �������� H

� !
! � " 	� D+ � � �	 � �	 � H� ��

�
D+ � � � �H  	 � !

! � � D+ � � �	 � �	 � H� � D+ � � � �H
� ;865 d 	 � D ��

�
H � 	 � D� H J

� 784/2> /-6= � 	 � D �� � H � 	 � D� H 8;=. J
S3=-./ d ,,' 5.>2;641

�� � �� �' D+� � �� � �H  �� � D+� � �� � �H
37.>?:2= /-2 =85 2 =641?;876/62= D6 J2 J /-2 =85 2 @8A2=H 8= 2C3;.>641 72M2:/.7 5.>2;641 9 =.
6= 8= 1..> 8 N8=6= L.7 5 6178/6.4 J
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