
���������� 	�
	������ 
� 
��� 	�
	�����
� 
� �
��� �����
������ �		������
�� �
 �	������ �����	�����
������ � ������ ������ !��"��

#$ �%&'()*+&,(%
-./ 0 1 2 345 6 7. 3 89:;38/ < =.: 344=34 : 34=>9?5 9> 5=: .4@=94 0 A BC ;9@@=7?D E =/F 79G453HDIJ9??9E =4K LMN C E. 5.O4. /F. P QRSTU UVWQ X Y6 Z 9[.H 6 /9 7. /F. @;38. \] ^6 C /9K./F.H E =/F /F. < =.: 344=34: ./H=8 _` a b `acd e

EF.H. cd =@ /F. < =.: 344=34 : ./H=8 94 6 I -./ fd 5.49/. /F. -3;?38=34 94 6 C EF.H. E. 3@@G: . g =H=8F ?./9H h.G:344 79G453HD 8945=/=94@ >9H fd C => /F. 79G453HD i6 9> 6 =@ 494j.:;/DI kF. -3;?38=34 94 X Y6 Z=@ /F.4 K=[.4 7D
YBIBZ f lm i ai ` a b 0 A B` ii ` b B̀a fd
YF.H. C /9 894>9H: E =/F /F. @/3453H5 5.O4=/=94 =4 \n E. F3[. /3o.4 fd 345 f /9 7. 494;9@=/=[.Z I p/ F3@7 ..4 @F9E4 =4 LMN /F3/ f =@ @.?>35q 9=4/ 94 ra YX Y6 ZZ C EF.4 .459E.5 E =/F /F. 3;;H9;H=3/. 59:3=4 353;/.5/9 /F. g =H=8F?./ 9H h.G: 344 8945=/=94@ >9H fd C => i6 sm t I kFG@ /F. @uG3H.H99/ vAf =@ E.?? 5.O4.5 C 3@3H. /F. :G?/=;?=.H 9;.H3/9H@ w YvAfZ >9H 894/=4G9G@ 79G45.5 w Ix4 =:;9H/34/ @; .8=3? 83@. 3H=@.@ EF.H. 6 m y nz{ =@ /F. G4=/ @;F.H. =4 \n I kF.4 f =@ /F. |G8?=5.34-3;?38=34 94 \n C E H=//.4 =4 ;9?3H 899H5=43/.@ Ip4 /F=@ ;3;.H E. 3H. =4/.H.@/.5 =4 5.H=[ =4K @:99/F=4K ;H9;.H/=.@ >9H @9?G/=94@ 9> /F. E3[. .uG3/=94}~~ m f} 94 X Y6 Z � @9 E. 3H. 8948.H4.5 E =/F /F. E3[. 9;.H3/9H � 5.O4.5 7D

� � Y� e ` e � Z lm 89@ Y�v AfZ� Y` e � Z �
<.83?? /F3/
YBI2Z } Y� e ` e � Z m � � Y� e ` e � Z b � ~

� � c Y� e ` e � Z_�
@9?[.@ } ~~ m f} E =/F =4=/=3? 8945=/=94@ } �~�� m � C }~ �~�� m c IkF. : 3=4 ;GH;9@. 9> /F=@ ;3;.H =@ /9 O45 @G=/37?. .�/.4@=94@ 9> 3 ;H.[=9G@?D o49E4 H.KG?3H=/D /F.9H.:>9H H35=3? @9?G/=94@ =4 \n /9 :9H. K.4.H3? @9?G/=94@ I p4 L2�N /F. 3G/F9H@ ;H9[.5 /F3/ >9H S��T�� � � r� Y\n Z
YBI�Z � B� � �� � 89@Y�v AfZ� ���� �� ��_�� {�� � �� ���� ¡ �� �� 2 ¢ £ ¤ £ � lm 200 A B �

¥¦§ ¨§©ª«¬ ­®¯¦ª° ±­¨ ¨®²²ª°¯§¬ ³« ²­°¯ ´µ ¯¦§ ¶­¯³ª«­· ¸©³§«©§ ¹ª®«¬­¯³ª« º
¥µ² §¨§¯ ´µ »¼½¾¥¿ÀÁ



� �¿¥�¿¹ � ����¿� �¶��¿� ¸ ¸¿¿�¿�
kF. H34K. 9> .�;94.4/@ £ >9H EF=8F YBI�Z F9?5@ =@ @F3H; C 345 [3H=9G@ .45;9=4/ H.@G?/@ 834 7. ;H9[.5 >9H/F. 83@. £ m £ � C @.. L2�N C LB	N I p4 ;3H/=8G?3H /F. E.3o /D;. 343?9KG. 9> YBI�Z C >9H H35=3? >G48/=94@ =4ran� �nz{� Y\n Z C E3@ ;H9[.5 7D 
9?�34= C 
9: =43H5= 345 �/.:;3o LB	 N Ix @ ;9=4/.5 9G/ =4 L2�N C /F. 343?9KG. 9> YBI�Z >9H K.4.H3? r� >G48/=94@ 59.@ 49/ F9?5 Y=4 [=.E 9> 
 IJ.
.H: 34 �@ /F.9H.: LB�N 8948.H4=4K /F. 73?? :G?/=;?=.HZ � F9E.[.H =/ =@ 8948.=[37 ?. /F3/ YBI�Z F9?5@ >9H>G48/=94@ =4 /F. �979?.[ @;38. r�� >9H � � 	 I kF=@ F35 7..4 @/3/.5 3@ 3 894q .8/GH. 7D �9KK. L�	 N I x ;9@=/=[.34@E.H E9G?5 =:;?D /F. �9 8F4.Hj< =.@� 894q .8/GH. =4 0 5=: .4@=94@ � F9E.[.H .[.4 =4 /E9 5=:.4@=94@ YEF.H./F. �98F4.Hj< =.@� ;H97?.: =@ E.?? G45.H@/995 C L�NZ 94?D ;3H/=3? H.@G?/@ 3H. o49E4 >9H /F. 89HH.@;945=4K@:99/F=4K .@/=: 3/. YL2� N C L�N C L��NZ C L� BNZ 345 :9@/ 9> /F9@. ;3H/=3? H.@G?/@ 3H. 49/ o49E4 =4 /F. :9H. K.4.H3?894/.�/ 9> 894=8 : 34=>9 ?5@ Ip/ @..: @ 43/GH3? /9 3@o >9H 34 343?9KG. 9> YBI�Z 94 9/F.H @;38.@ EF=8F 3H. ?.>/ =4[3H=34/ 7D /F. -3;?38=34 C@G8F 3@ @;38.@ 9> >G48/=94@ 9> /F. /D;. �� Y�� �Z�� Y�� �� �Z EF.H. �� =@ 34D @;F.H=83? F3H:94=8 9> 5.KH.. � C49H: 3?=�.5 =4 ra Yy nz{ Z � F.H. 94. =@ @..o=4K .@/=: 3/.@ EF=8F 3H. =45.; .45.4/ 9> /F. 5.KH.. I � 9H. K.4.H3??D94. E9G?5 ?=o. /9 H.;?38. /F. r� Y\n Z 49H: =4 YBI�Z 7D 3 : =�.5 r���� Yr a� ! Z 49H: I kF. :9/=[3/=94 >9H /F=@;3H/=3??D 83:. >H9: ;H.[=9G@ E9Ho 94 /F. 89HH.@;945=4K ;H97?.: 94 @;F.H=83? @G::3/=94 9> /F. J9GH=.H=4/.KH3? YL2"N C LBBN C L2�N C L�MN C L�NZ 345 ;3H/=3??D >H9: : =�.5 49H: .@/=: 3/.@ 5.H=[.5 =4 L2 BN =4 8944.8/=94E =/F 3 ;H97?.: =4 @.: =?=4.3H E3[. .uG3/=94@ I#. 5.O4. /F.@. @;38.@ >9H K.4.H3? 894=8 : 34=>9?5@ X Y6 Z I -./ _� 5.49/. /F. < =.:344=34 [9?G: . 94 6 �/F.4 `nz{_`_� =@ /F. < =.: 344=34 [9?G: . 94 X Y6 Z I J9H B ¢ £ ¤ $ C 5.49/. 7D r� Y\] e r a Z /F. @;38. 9> 3??: .3@GH37 ?. >G48/=94@ 94 X Y6 Z @G8F /F3/

�� �� %a lm �� &� �� Y` e 'Z ��� ( �d �`nz{_`� {��
=@ O4=/. I ).H. C \] T* QW�V+ Q� + TR, R, Q P Q�*-SQ `nz{_` I#. OH@/ >9H:G?3/. 34 r� =4.uG3?=/D >9H £ ¤ 20 � Y0 A BZ � F.H. E. 4..5 3 /=4D 7=/ 9> H.KG?3H=/D =4 /F..@;F.H=83?/ [3H=37?. 7G/ 49 H.KG?3H=/D =4 /F. H35=3? [3H=37?. I k9 5.@8H=7 . /F=@ E. G@. /F. Y;@.G59jZ5=
.H.4/=3?9; .H3/9H
YBI� Z 01�� Y2 e � Z lm �3 A � (4( fd �1�a � Y2 e � Z �

#. 3?@9 ;H9[. 3 H.@/H=8/.5 E.3o /D;. .@/=: 3/. >9H /F. .45;9=4/ £ � m 20 � Y0 A BZ I kF=@ =@ >9H:G?3/.5G@=4K r� %{ Y\] e ra Z EF=8F =@ /F. @;38. 9> 3?? : .3@GH37?. >G48/=94@ 94 X Y6 Z @G8F /F3/ ` 56 �� Y` e 'Z �� ( �d �7 .?94K@ /9 /F. -9H.4/�j@;38. r� %{ C E =/F H.@; .8/ /9 /F. :.3@GH. `nz{_` I x ?? .@/=: 3/.@ 7 .?9E E =?? 7. G4=>9H:=4 � � 	 I7GH :3=4 H.@G?/ =@ l
�89('9: #$#$ ;-<< V*Q R, �R = � 	 �W� 2 ¢ £ ¤ 20 � Y0 A BZ > ?, QW
YBI�Z � B� � �� @@ 89@ Y�v AfZ� @@�� %a _�� {�� ¢ A� %1 �01� � �� %aB VS �� � � � 	 >

p4 /F. 89:;?.:.4/3HD H34K. £ � 20 � Y0 A BZ E. 834 ;H9[. 343?9K9G@ r� Yra Z @:99/F=4K .@/=: 3/.@ >9H34 343?D/=8 >3: =?D 9> @: 99/F :G?/=;?=.H@ CzD] {�a EDz{�a YCZ YUB > Y2 I�Z C Y2 I� Z 7 .?9E Z � F.H. EDz{�a 5.49/.@ /F.�.@@.? >G48/=94 9> 9H5.H F A B�2 I kF=@ >3: =?D 834 7. G@.5 /9 5.H=[. .@/=: 3/.@ >9H YB A �af ZzD�a 89@ Y�v AfZC=4 [=.E 9> /F. 3@D:;/9/=8@ LB�N C L��N
X YF b B�2Z EDz{�a YCZCDz{�a m G B b H YBZ e C 6 	 eY2�I Z{�a CzD 89@ YC A IF�2Z e C 6 $ �



�¿����� �¥� ����¿�¥ �¿¸ �¹ ���¿ �������¥ ��¶ �¶ ��¶ �� ��¶ �¹��� ¸ �
#. 49E @/3/. r� Yra Z .@/=: 3/.@ >9H /F. >3: =?D 9> 9;.H3/9H@

YBI� Z � D~ lm EDz{�a Y�vAfZY�v AfZDz{�a �
kF. 4.8.@@3HD H.KG?3H=�3/=94 5./.H: =4.5 7D F =@ ;3H/?D : =/=K3/.5 7D /F. 3;;.3H348. 9> 0 z�� 94 /F. H=KF/F345 @=5. 9> YBI" IB	2Z 7 .?9E I kF=@ =45=83/.@ @9: . @:99/F=4K .
.8/ =4 /F. @;F.H=83? [3H=37 ?.@ I #. 3H.: 3=4?D =4/.H.@/.5 =4 /F. 83@. 
 m 	 C /F9GKF I
�89('9: #$� $ �QR 	 ¤ F ¤ Y0 b BZ�2 � ;-<< V*Q R, �R annz{ ¢ £ ¤ $ 
 F � 0 Y {a A {� Z A {a 
 
 ¢ Y0 A BZ�£ � �W��**-P Q R, �R 
 ¤ F TB 2 ¢ £ ¢ � 
 �W� 
 ¢ F A B�2 b 2�£ TB � ¤ £ ¤ $ >?, QW �T�
YBI" IBZ � B� � a�

�
@@� D~ � @@�� %a _��{�� ¢ A� %D %� @@0 z�� � @@� %a

�TT� � VSQV�QS TB F 1 Y0 A BZ�2 �W� 
 ¢ F A B�2 R, QW
YBI" I2Z @G;

� � �~ ��a�
@G;� �� @@� D~ � Y� e ` e 'Z �� ( �d � ¢ AD @G;4�� @@0 z�� � Y2 e 'Z @@� ( �d � �

# F.4 
 m 	 E. 97/3=4
�('( ���'� #$� $ ;-<< V*Q R, �R 2 ¢ £ ¤ $ 
 F � :3� �	 e 0 Y {a A {� Z A {a � >?, QW � B2� � �z�

@@� D~ � @@�� %a_�� {�� ¢ A� %D @@� @@� %a�W�
 B VS F 1 Y0 A BZ�2
@G;
�~ ���

@G;��� @@� D~ � Y� e ` e 'Z �� ( �d � ¢ AD @G;4�� @@� Y2 e 'Z �� ( �d � �
kF. 89H9??3HD =@ 3 @/H3=KF/>9HE3H5 894@.uG.48. 9> kF.9H.: BI2 � /9 H.:9[. /F. H.@/H=8/=94 F ¤ Y0 b BZ�294. G@.@ >9H:G?3 Y2 IB� Z 7 .?9E I #. 49/. /F3/ G@=4K Y2 IB� Z 94. 834 3?@9 97/3=4 H.O4.5 [.H@=94@ =4 /F. @;=H=/9> kF.9H.: BI2 =4 /F. H34K. F 1 Y0 b BZ�2 7G/ /F.@. 3H. 9> ?.@@ =4/.H.@/ I
9H9??3HD BI� 834 7. 3;;?=.5 /9 @9?G/=94@ 9> /F. E3[. .uG3/=94 � /F=@ =@ 594. =4 �� I 74. 97/3=4@

�('( ���'� #$� $ ;-<< V*Q R, �R 2 ¢ £ ¤ $ 
 �W� } �W� �  Q�VW! RV r� Y\] e r a Y6 ZZ > ;-<< V*Q R, �R F �:3� �	 e 0 Y {a A {� Z A {a � >�T� "B }~~ m f} �W� } Y	 e 'Z m � 
 }~ Y	 e 'Z m 	 R, QW
� B2� � �z�

@@Y3 A �af ZzD�a} Y� e 'Z @@�� %a_�� {�� ¢ A� %D @@� @@� %a �
�TT� "B � ~~ m f� �W� � Y	 e 'Z m 	 
 � ~ Y	 e 'Z m c R, QW

� B2� � �z�
@@Y3 A �af Zz�Dza��a� Y� e 'Z @@�� %a_�� {�� ¢ A� %D @@c @@� %a �

#. 49E @/3/. @9: . .45;9=4/ YH.@/H=8/.5 E.3o /D;. 345 E.3o /D;.Z .@/=: 3/.@ >9H /F. 83@. F m 0 YB�2 AB�£ Z A B�2 C 20 � Y0 A BZ ¢ £ ¤ $ I g.49/. 7D #n /F. : .3@GH. _� `nz{_` 94 L	 e � N ^ \] I



� �¿¥�¿¹ � ����¿� �¶��¿� ¸ ¸¿¿�¿�
�89('9: #$� $ �QR 20 � Y0 A BZ ¢ £ ¤ $ �W� �QR F Y£ Z m 0 YB�2 A B�£ Z A B�2 > �QR

��
� %� Y� Z m � Y� e ` Z � L� �2 e � N ^ \] l �� D �� �~ � Y` e 'Z �� ( �d � � � � �

�T� ;-<< V*Q R, �R QTR, QS VWQ VB R, Q B V� �V+ TW! U�*Q* �<< �TQ* >
��� £ m 20 � Y0 A BZ 
 
 ¤ 	 �
� � 20 � Y0 A BZ ¤ £ ¢ � 
 
 ¤ F Y£ Z �
�U� � ¤ £ ¤ $ 
 
 ¢ F Y£ Z b 2�£ A B�2 >?, QW R, Q SQ*RSTURQ� + Q�� R�< Q TW Q�-��TR�
YBI� Z @G;

� �� � � � z{#n Y��
� %� Y� ZZ ¢ A �� �0 z�� � ���� 	
 �� � %� ( � �

, V��* >
�TT� ;-<< V*Q 20 � Y0 A BZ ¢ £ ¤ $ �W� 
 ¢ F Y£ Z A B�2 > ?, QW R, Q + Q�� R�< Q TWQ�-��TR�

YBIMZ @G;
� �� � � � z{#n Y��

� %� Y� ZZ ¢ A �� �0 z�� � ���� �� � %� ( �
, V��* >

p> =4 YBI�Z 9H YBIMZ 94. 3@@G: .@ =4 355=/=94 
 ¢ 	 /F.4 /F. =4/.H[3? L� �2 e � N 834 7. H.;?38.5 7D LA� e � N Ip4 ;3H/=8G?3H /F=@ D=.?5@ .45;9=4/ [.H@=94@ 9> 
9H9??3HD BI� EF.H. 
 m 	 � 43: .?D 3 H.@/H=8/.5 E.3o /D;.=4.uG3?=/D =4 /F. 83@. £ � 20 � Y0 A BZ 345 3 E.3o /D;. =4.uG3?=/D =4 /F. 83@. 0 1 � 345 £ � 20 � Y0 A 2Z IJ9H /F. 7.//.H E.3o /D;. .@/=: 3/. =4 /F. :9H. H.@/H=8/=[. H34K. 
 ¢ F Y£ Z A B�2 /F. @G7/?. 
3H?.@94j�q �9?=4/D;. .@/=: 3/.@ =4 �� 345 �� 3H. 49/ 4..5.5 I #. 59 49/ ;H.@.4/?D o49E EF./F.H /F. -9H.4/� @;38. r� %{ =4YBI� Z 834 7. H.;?38.5 7D r� => : 3� �	 e B�2 A 2�£ � ¤ F Y£ Z A 
 ¤ B�2 I� =48. r� >G48/=94@ 3H. ?9 83??D @uG3H. =4/.KH37?. => £ 1 2 C /F. .@/=: 3/. =4 kF.9H.: BI2 =:;?=.@ 34.@/=: 3/. >9H 3 ?.@@ @=4KG?3H @uG3H. >G48/=94 � 43: .?D
@@@� B� � �� �� D~ � �a _�� {�a @@@� %a � �� �� %a

F9?5@ >9H £ � annz{ C 345 F � 0 Y {a A {� Z A {a I x @ =/ =@ E.?? o49E4 @G8F @uG3H. >G48/=94@ 834 7. G@.5 /9 5.H=[.[3H=9G@ /F.9H.: @ >9H @; .8/H3? :G?/=;?=.H@ � /F. 8944.8/=94 =@ [=3 /F. J9GH=.H =4[.H@=94 >9H:G?3
YBIB	Z w YvAfZ m Y2I Zz{ � 
w Y� Z 89@ Y� v AfZ_�
>9H .[.4 w I kF. .@/=: 3/.@ F.H. 3H. H.?3/.5 /9 E9Ho 94 /F. 5=@8 :G?/=;?=.H@ 94 \n 7D <G7=9 5. JH348=3 L2"N C� 9 8o.4F3G;/ L2�N C 
 �9H5973 LBBN 345 
3H7.HDC <9:.H3 345 �9H=3 L�N � /F.@. 3G/F9H@ ;H9[.5 @F3H; r����ra� !.@/=: 3/.@ I kF. : ./F95@ =4 /F.@. ;3;.H@ 59.@ 49/ @..: /9 3;;?D /9 /F. 379[. : =�.5 49H: @;38.j/=: ..@/=: 3/.@ >9H /F. E3[. .uG3/=94 =4 \n C =4 >38/ /F.D 59 49/ @..: /9 D=.?5 /F. 343?9K9G@ 79G45 >9H /F.379[. @uG3H. >G48/=94 I #. F3[. 7 ..4 =4>9H: .5 7D x I 
3H7.HD /F3/ F. 345 J I �9H=3 L"N F3[. H.8.4/?D 345=45.; .45.4/?D 97/3=4.5 3 5=H.8/ ;H99> 9> 34 r����ra� ! .@/=: 3/. >9H 3 H.?3/.5 @uG3H. >G48/=94 C E =/F9G/ OH@/;H9[=4K /F. @/H94K.H r�

��� � %��� Yra� ! Z .@/=: 3/. Ix [3H=34/ 9> 
9H9??3H=.@ BI� 345 BI� 834 7. G@.5 /9 5.H=[. @/H94K.H =4.uG3?=/ =.@ >9H :G?/=;?=.H /H34@>9Hj: 3/=94@ /F34 /F9@. /F3/ E9G?5 >9??9E >H9: @uG3H. >G48/=94 .@/=: 3/.@ I #. @/3/. @G8F 3 /F.9H.: >9H /F.:95.? 83@. 6 m y nz{ 345 H.>.H >9H :9H. K.4.H3? @/3/.: .4/@ /9 �� I



�¿����� �¥� ����¿�¥ �¿¸ �¹ ���¿ �������¥ ��¶ �¶ ��¶ �� ��¶ �¹��� ¸ �
�89('9: #$� $ �QR � � � � Y\n Z  Q � S��T�� UVW�V�- RTVW � QSW Q� +, V*Q �V-STQS RS�W*B VSP , �* UVP< �UR*-<< VSR TW �� l � z{ ¢ �� � ¢ � � B VS *VP Q � � B > ;-<< V*Q R, �R B ¢ £ ¢ ann] { �W� = � 	 > ?, QW R, Q TWQ�-��TR�
YBIBBZ @@� � � ���� ¡ �� (�	
 � ¢ A1 %� � � �YB b �� �Z1 �� Y� Z �
� _��{�� �� ���� ¡ �� (�	
 �, V��* B VS �� � r���� Yr a� ! Z B -WURTVW* >

kF=@ /F.9H.: =@ .@@.4/=3??D @F3H; I � =48. � =@ H35=3? /F. r� Yr a Z 79G45.54.@@ 9> /F. 894[9?G/=94 9;.H3/9H=:;?=.@ 3@ 3 4.8.@@3HD 8945=/=94 /F. r���� 79G45.54.@@ I 74. 834 /.@/ 94 H35=3? �8FE3H/� >G48/=94@ EF9@.J9GH=.H /H34@>9H: .uG3?@ B 94 /F. @G;;9H/ 9> 
� C 345 97/3=4@ 3@ 3 4.8.@@3HD 8945=/=94 /F3/ � � r� Y\n Z IkF. 3@@G:;/=94 /F3/ 
� =@ 89:;38/?D @G;;9H/.5 =4 \n � �	 � 834 7. H.?3�.5 7D 89:7=4=4K 9GH :./F95@E =/F 
3?5.H �94j�DK:G45 /.8F4=uG.@ I #. F9;. /9 H./GH4 /9 /F=@ ;9=4/ =4 3 @G7@.uG.4/ ;3;.H I
�S! �WT��RTVW VB R, Q < �< QS � p4 �2 E. @F3?? 5=@8G@@ /F. .�;34@=94 9> /F. E3[. 9;.H3/9H =4 /.H: @ 9> /F..=K.4>G48/=94@ 9> /F. -3;?38=34 94 6 345 @/3/. /F. H.?.[34/ >9H:G?3@ C 3@D:;/9/=8@ 345 .@/=: 3/.@ >9H /F.o.H4.?@ I kF. o.H4.?@ E =?? 7 . @;?=/ =4/9 34 9@8=??3/9HD 345 3 4949@8=??3/9HD ;3H/ � /F. ;H.8=@. ;H9; .H/=.@ 3H.;H9[.5 =4 /F. x;;.45=� x Bj� I p4 �2 E. 3?@9 H.5G8. /F. @/3/.: .4/ 9> kF.9H.: @ BIBC BI2 345 BI� /9 r� Y�a Z.@/=: 3/.@ YUB > kF.9H.: @ 2 I� 345 2 I�Z I kF. : 3=4 =5.3 =@ /9 G@. 3 [.8/9Hj[3?G.5 [.H@=94 9> /F. 
3H?.@94j�q �9?=4/F.9H.: 94 9@8=??3/9HD =4/.KH3? 9; .H3/9H@ � 34 .45;9=4/ [.H@=94 9> /F=@ =@ ;H9[.5 =4 �� I p4 �� E. K=[. /F..@/=: 3/.@ >9H /F. 4949@8=??3/9HD 894/H=7G/=94@ C 345 3?@9 ;H9[. .@/=: 3/.@ >9H /F. 9@8=??3/9HD /.H: @ >9H EF=8F/F. 9@8=??3/=94 =@ 49/ .@@.4/=3? C @G8F 3@ /F. r& .@/=: 3/.@ 345 /F. E.3oj/D; . .@/=: 3/.@ YBIMZ I p4 �� E. G@./F. 
3H?.@94j�q �9?=4 .@/=: 3/.@ /9K./F.H E =/F [3H=9G@ @83?=4K 3HKG: .4/@ /9 97/3=4 =:;H9[.5 79G45@ >9H /F.9@8=??3/9HD o.H4.?@ I p4 �� [3H=9G@ .@/=: 3/.@ >9H >G48/=94@ 9> /F. -3;?38=34 94 3 894=8 : 34=>9?5 3H. ;H9[.5 C=4 ;3H/=8G?3H �� 894/3=4@ /F. ;H99>@ 9> 
9H9??3HD BI� 345 9> kF.9H.: BI� I
� VR�RTVW � p4 @.8/=94@ B 345 2 /F. r� 49H: @ =4 /F. H35=3? [3H=37?. 94 X Y6 Z E =?? 7 . /3o.4 E =/F H.@; .8//9 /F. : .3@GH. 2nz{_2 C 3@ =4 /F. 5.O4=/=94 9> �� �� %a 379[. I )9E.[.H C =4 /F. [3H=9G@ ;H99>@ =4 @.8/=94@ � C�345 � E. @F3?? E9Ho E =/F /F. @/3453H5 r� 49H: 94 \ C G4?.@@ =45=83/.5 9/F.HE =@. I � =[.4 /E9 uG34/=/=.@

� 345 � E. EH=/. � � � => /F.H. =@ 3 ;9@=/=[. 894@/34/ A C @G8F /F3/ � ¢ A � I #. EH=/. � � � => � � � 345
� � � I kF. 49/3/=94 � 1 =45=83/.@ /F3/ =4 34 .@/=: 3/. /F. 894@/34/@ 3H. 3??9E.5 /9 5.;.45 94 3 ;3H3: ./.HYF.H. = Z I p4 .@/=: 3/.@ >9H >3: =?=.@ 9> 9; .H3/9H@ EF=8F 5.;.45 343?D/=83??D 94 3 ;3H3: ./.H � =4 3 [.H/=83?@/H=; /F. 894@/34/@ =4 /F. =4.uG3?=/=.@ 3H. 3??9E.5 /9 7. � Y�� ��� �� � �Z >9H @G=/37 ?. ;9@=/=[. � I #. /3o.

� Y� Z m  � Y! Z�z " #$ %% &_! 3@ 9GH 5.O4=/=94 >9H /F. J9GH=.H /H34@>9H: I

' U�WV+ �Q�! QP QWR � kF. 3G/F9H@ E9G?5 ?=o. /9 /F34o ( H9>.@@9H #3?/.H kH.7 .?@ >9H G@.>G? 89::.4/@ 943 ;H.?=: =43HD 5H3>/ 9> /F =@ ;3;.H I
� $ 	'9 �,: ,%�',9) (% &89 *�+9 (, 9'�&(' �%) � '9 ��&9) �%���&,+ -�: ,��

-./ �./ �&/�{ 7. 34 9H/F949H: 3? 73@=@ 9> .=K.4>G48/=94@ 9> Afd 94 6 C E =/F 89HH.@;945=4K .=K.4[3?G.@F/ C 345 @./
Y2 IBZ 0/ lm YF/ b Ynzaa Za Z{�a �
p> � =@ @: 99/F 345 89:;38/?D @G;;9H/.5 3E3D >H9: /F. 79G453HD E. : 3D .�;345 � 3@
Y2 I2Z � Y` e � Z m 1/ ./ Y� Z�/ Y` Z �
kFG@ C => w =@ 3 79G45.5 894/=4G9G@ >G48/=94 94 \] C E. F3[. Y@.. . IK I LMNZ
Y2 I�Z Yw YvAfZ� Z Y` e � Z m 1/ ./ Y� Z � &� � 234 Y` e 5 e 0/ Z�/ Y5Z_ 5 e



� �¿¥�¿¹ � ����¿� �¶��¿� ¸ ¸¿¿�¿�
EF.H. /F. o.H4.? � 234 =@ K=[.4 7D
Y2 I� Z � 234 Y` e 5 e 0 Z lm ` (��( 2 �( � &� w YCZE� YC` ZE� YC5ZC_C �
kF. .�;H.@@=94 >9H � 234 7.89: .@ ;3H/=8G?3H?D @=:;?. >9H /F. 343?D/=8 >3: =?D 9> :G?/=;?=.H@
Y2 I� IBZ w � YCZ lm Cz� E� YCZ
@9 /F3/
Y2 I� I2Z � D~ � m w Dz 
( Y�v AfZ
=> � D~ =@ 3@ =4 YBI�Z I kF. 83@.@ � m AB�2 345 � m B�2 3H. H.?.[34/ >9H /F. E3[. .uG3/=94 @=48. C{�a Ez{�a YCZ mY2�I Z{�a 89@ YCZ 345 Cz{�a E{�a YCZ m Y2�I Z{�a Cz{ @=4 C I p4 ;3H/=8G?3H /F. @9?G/=94 YBI2Z =@ K=[.4 7D
Y2 I� Z } Y� e ` e � Z m � I2 �w z{�a Y�v AfZ� Y` e � Z b �w {�a Y�vAfZc Y` e � Z� �
#. @F3?? G @. /F. 49/3/=94
Y2 I"Z �� %� Y� e ` e 2 Z lm � 23 � �~ ��4 Y` e 5 e 0 Z m ` (��( 2 �( �z� � &� E� Y�CZE� YC` ZE� YC5ZC{z� _C �

|�;?=8=/ >9H:G?3@ >9H /F. .�;H.@@=94@ Y2 I"Z 3H. 5G. /9 ) I� I � 385943?5 L22N I � @=4K F=@ H.@G?/@ /F.>9H:G?3 >9H �� %� C >9H /F. [3?G.@ 9> 	 ¤ <. Y� Z ¤ 0 b BC 7 .89: .@ /F.4
Y2 I� Z �� %� Y� e ` e 2 Z m I z{` �z �( 2 �( ] �z{�za�	 � %� Y# Y� e ` e 2 ZZ
EF.H.
Y2 IMZ # Y� e ` e 5Z lm `a b 5a A �a2` 5
345
Y2 IB	Z 	 � %� Y# Z lm 
���


	 => # � Be{� �� �  ������ �� Y89@ � A # Z�z{ 89@ Y0� Z_� => A B ¤ # ¤ Be��� ���z�� �� �� �  &�����! �z� � Y89@F C b # Z�z{�z��_C => # ¤ AB�
74. 97/3=4 @ Y2 IB	Z >H9: L22N 7D G@=4K /F. � .F?.Hjg =H=8F?./ =4/.KH3? >9H /F. -.K.45H. >G48/=94 (z�]{�a�z{�a C 34534 343?9K9G@ >9H:G?3 >9H � z�]{�a�z{�a C @.. >9H:G?3 Yx� I�Z 7 .?9E I #. 49/. /F3/ =4 /F. @;.8=3? H.?.[34/ 83@.
� m B�2 
F..K.H 345 k3D?9H LMN 5.H=[. /F. >9H:G?3 Y2 IB	Z G@=4K /F. -=;@8F=/�j)34o.? =4/.KH3? 345 343?D/=8894/=4G3/=94 IkF. >9H:G?3@ Y2 I�	B	Z 3H. [3?=5 >9H /F. H34K. 	 ¤ <. Y� Z ¤ 0 b BC 7G/ 94. 834 .�/.45 /F.: /9 [3?G.@<. Y� Z ¢ 	 7D 343?D/=8 894/=4G3/=94 I k9 G45.H@/345 =4 ;3H/=8G?3H /F. H.?.[34/ 83@. � m AB�2 E. G@. /F.H.8GH@=94 >9H:G?3@ >9H �.@@.? >G48/=94@ YUB > LB� C " I2 I� C Y�	Zj Y�� ZNZ � =4 ;3H/=8G?3H

E� YCZ m E ��]{ YCZ b � b BC E�]{ YCZ �



�¿����� �¥� ����¿�¥ �¿¸ �¹ ���¿ �������¥ ��¶ �¶ ��¶ �� ��¶ �¹��� ¸ �

� =48. �
�~ L��] {w �]{ Y�CZN m E ��] { Y�CZCz� E. @.. /F3/ w � Y� 'Z m �z� �

�~ L��]{w �]{ Y� 'ZN b Y� b BZw �]{ Y� 'Z 345F.48.
Y2 IBBZ �� %� m �z� ii � ���] {��]{ %�
 b Y� b BZ��]{ %� �
p> E. /3o. =4/9 3889G4/ /F3/ # ~ m A�� Y`2 Z E. 97/3=4 >9H <. Y� Z � AB
Y2 IB2Z �� %� Y� e ` e 2 Z m AI z{�za� ` �z �( 2 �( ] �z{	 ��]{ %� Y# Y� e ` e 2 ZZ
EF.H. /F. 5.H=[3/=[. =@ /3o.4 =4 /F. @.4@. 9> 5=@/H=7G/=94@ I h9/. /F3/ >H9: Y2 IB2Z 345 Y2 I�Z
Y2 IB�Z 	 ��] { %� m A	 � %�
EF=8F 834 3?@9 7 . 8F.8o.5 5=H.8/?D >H9: Y2 IB	 Z#. @F3?? 3?@9 F3[. /9 894@=5.H /F. 83@. <. Y� Z 1 0 b B 345 /F.4 Y2 IB	Z =@ 49 ?94K.H 3[3=?37?. I )9E.[.HE. :3D G@. /F. @G79H5=43/=94 >9H:G?3 2�X Y� b BZE�] �]{ Y�Z m ��]{  {� E� Y�CZC�]{ YB A Ca Z� _C C � � AB� @..�/.=4 345 #.=@@ L�� C ; I B"	 N I x;;?D=4K /F =@ >9H # m F A B�2 94. 97/3=4@
Y2 IB� Z � D] �] {~ m B2�X Y� b BZ � {

� CaD YB A Ca Z� � D�~ _C
345 9> 89GH@. 34 343?9K9G@ >9H:G?3 H.;?38=4K /F. 9;.H3/9H � D

�
7D /F. o.H4.?@ � Dz{�a %� Y� e ` e 2 Z Ip4 9H5.H /9 G45.H@/345 /F. 7 .F3[=9H 9> /F. o.H4.?@ �� %� =/ =@ G@.>G? /9 97@.H[. /F3/

B A # Y� e ` e 2 Z m �a A Y` A 2 Za2`2Y2 IB� IBZ
B b # Y� e ` e 2 Z m Y` b 2 Za A �a2`2Y2 IB� I2Z

p4 ;3H/=8G ?3H C => E. 3@@G: . /F3/ � � 	 /F.4 /F. [3H=9G@ H.@/H=8/=94@ 94 # /H34@?3/. /9
# Y� e ` e 2 Z � B �� � ¤ �` A 5 �eY2 IB� IBZ A B ¤ # Y� e ` e 2 Z ¤ B �� �̀ A 5 � ¤ � ¤ ` b 5 eY2 IB� I2Z
# Y� e ` e 2 Z ¤ AB �� � � ` b 5 �Y2 IB� I�Z

kF. >38/ /F3/ 	 � %� Y# Z m 	 >9H # � B =@ 3 H.�.8/=94 9> O4=/. ;H9;3K3/=94 @; ..5 Y>9H /F. 83@.@ � m � B�2Z Ih9/=8. /F3/ => 6 m y nz{ 345 0 =@ 955 C /F.4 89@ 0/ I m 	 >9H .[.HD 	 LM C 
9H I 2 I� IN C @9 /F3/ =4 /F=@ 83@. /F.H.=@ 49 894/H=7G/=94 =4 /F. H.K=94 EF.H. � � ` b 5 I kF=@ =@ 3 H.�.8/=94 9> /F. @/H94K )GDKF.4 �@ ;H=48=;?. Ip4 /F. >9 ??9E =4K /E9 /F.9H.: @ E. E =?? @/3/. /F. 73@=8 3@D:;/9/=8@ >9H /F. o.H4.?@ �� %� I J9H /F. ;H99> 9>kF.9H.: BIB =/ =@ 8HG8=3? /9 G45.H@/345 ;H.8=@.?D /F. 9@8=??3/9HD 43/GH. 9> 	 � %� Y# Z => ABb 0z{ ¢ # ¢ BA0z{ I#. H.: 3Ho /F3/ 3@D:;/9/=8@ >9H -.K.45H. >G48/=94@ 3H. K=[.4 =4 LB�N � F9E.[.H E. @F3?? 4..5 :9H. ;H.8=@.@/3/.: .4/@ 94 /F. H.: 3=45.H /.H: @ EF=8F 3H. G4=>9H: =4 0 I #. 49/. /F3/ @9: . .@/=: 3/.@ =4 /F =@ @;=H=/ C>9H /F. : 3=4 /.H: @ C 3H. ;H9[.5 =4 /F. ;3;.H 7D -=457?35 345 �9KK. L2 BN I g./3=?@ 379G/ .@/=: 3/.@ 3453@D:;/9/=8@ 3H. 5.H=[.5 =4 /F. x;;.45=� Y�x Bj� Z /9 /F=@ ;3;.H I7GH OH@/ H.@G?/ 5.3?@ E =/F /F. E3[. 9;.H3/9H 89@ Y�vAfZ YEF=8F 3>/.H 3 49H:3?=�3/=94 89HH.@;945@ /9/F. 83@. � m AB�2Z I



� �¿¥�¿¹ � ����¿� �¶��¿� ¸ ¸¿¿�¿�
�89('9: � $# $ ;-<< V*Q 0 1 Y0 A 2Z�2 
 �W� B ¢ � ¢ 2 �W� �QR

� � Y� e ` e 2 Z m ` (��( 2 �( � &� 89@ Y�CZE� YC` ZE� YC5ZC_C
*V R, �R � � m YI �2Z{�a� z{�a %� > �QR � � A &� Y\ Z  Q Q�QW *V R, �R � YCZ m B B VS �C � ¢ B�2 �W� � YCZ m 	 B VS�C � 1 ��� > "W +, �R B V� �V+* # m # Y� e ` e 2 Z �* TW �� >�� > ?, QW
Y2 IB"Z � � m � � b � � %{ b � � %a b � � %� b � � %�+, QSQ �� � �T*RST - RTVW* VW R, Q ST!, R , �W� * T�Q ��WT*, TB # Y� e ` e 2 Z � B > ?, Q B -WURTVW � � T* *-<< VSRQ� +, QSQAB b Y0 b BZz{ ¤ # ¤ B A Y0 b BZz{ �W� T* �Q� WQ�  �
Y2 IB�Z � � Y� e ` e 2 Z m Y2I Zz{�a YB A � YY0 b BZ� B A # a ZZ� �z{ %{� Y# Z 2 �nz���a �` �n] {��a 0 {�aYB A # a Z��� 89@ Y0 3H889@ # b �� Z �
?, Q �T*RST - RTVW* � � %{ �W� � � %a �SQ P Q�*-SQ* �W� < STWUT< �� ���-Q �T*RST - RTVW*
 SQ*< QURT�Q��
 ! T�QW B VS � � 	 �
Y2 IBMZ � � %{ Y� e 2 e ` Z m B2 �2̀ � �nz{��a �	 Y2 A ` A �Z b 	 Y2 A ` b �Z b @=4 Y0I Z	 Y2 b ` A �Z

�W�
Y2 I2	Z � � %a Y� e ` e 2 Z m 89@ Y0I ZI �� b ` b 2 �2̀ � �nz{��a; I[ I B2 A � b ` � Y0� �B A # a �Z� �za %�� Y# Z �

?, Q SQP �TW�QS RQSP 
 � %� T* �VU�� �� TW RQ! S� �Q �W� *-<< VSRQ� +, QSQ A2 ¢ # ¢ B� TR *�RT*� Q* R, Q Q*RTP �RQ
Y2 I2 BZ �� � %� Y� e ` e 2 Z � ¢ A 2 �nz���a` �n] {��a YB b 0 Z{�a�B A # a ���� BB b 0� �B A # a �
� TW�� �� � � %� T* *-<< VSRQ� +, QSQ # Y� e ` e 2 Z ¢ A2 � TR *�RT*� Q* R, Q Q*RTP �RQ
Y2 I22Z �� � %� Y� e ` e 2 Z � ¢ A YB b 0 Z{�a2 �nz���a ` z�n] {��a �# Y� e ` e 2 Z �z�z��a �
�89('9: � $� $ ;-<< V*Q R, �R = � 	 
 � m � b �� 
 � � AB�2 
 � 1 I Y�� � b B�2Z �W� 0 1 	 > �QR �� %� Y� e ` e 2 Z �*TW �� >�
 ��� �W� # m # Y� e ` e 2 Z �* TW �� >�� > ;-<< V*Q R, �R B ¢ � ¢ 2 > ?, QW
Y2 I2�Z �� %� m �� %� b �� %� b � � %�+, QSQ �� %� T* *-<< VSRQ� TW � Y� e ` e 2 Z l Y0 b BZ� B A # a 1 Be �# � ¤ B� �W�
Y2 I2� Z �� %� Y� e ` e 2 Z m I z{�za� ` �z �( 2 �( ] �z{ YB A # a Z � �
( 0z� 89@ Y0 3H889@ # A � �a Z �
?, Q B -WURTVW �� %� T* *-<< VSRQ� +, QSQ A2 ¢ # Y� e ` e 2 Z ¢ B > "B 0� �B A # a � ¢ B TR *�RT*� Q* R, Q Q*RTP �RQ*

��� %� Y� e ` e 2 Z � ¢ A� �� �� �2 �( ] �z{` �z �( YB A # a Z (��
( TB 	 ¢ # ¢ BeY2 I2� IBZ

��� %� Y� e ` e 2 Z � ¢ A� �� �� �2 �( ] �z{` �z �( ^ 
�����

�B A # a � (��
( TB A B�2 ¤ � ¤ B�2 e A2 ¢ # ¢ 	 e?9K Y {�{] ��v �{z�( � Z TB � m B�2 e A2 ¢ # ¢ 	 e
YB b 0Z{za� TB � � B�2 e A2 ¢ # ¢ 	 �

Y2 I2� I2Z



�¿����� �¥� ����¿�¥ �¿¸ �¹ ���¿ �������¥ ��¶ �¶ ��¶ �� ��¶ �¹��� ¸ �
"B YB b 0 Z� �B A # a � 1 B R, QW
Y2 I2�Z ��� %� Y� e ` e 2 Z � ¢ A� �� �� �2 �( ] �z{` �z �( YB b 0 Zz�z{ �B A # a ���za��a
?, Q B -WURTVW � � %� T* *-<< VSRQ� +, QSQ # Y� e ` e 2 Z ¢ A2 �W� TB 0 � � A B b = TR *�RT*� Q* R, Q Q*RTP �RQ
Y2 I2"Z �� � %� Y� e ` e 2 Z � ¢ A � %1 �� �� �2 �( ] �z{` �z �( YB b 0Zz� �# �z ��z�]{� TB # ¢ A2 �

#. 49E >9H:G?3/. 9GH : 3=4 /.8F4=83? H.@G?/ EF=8F E =?? 7 . ;H9[.5 =4 @.8/=94@ � 345 � Ig.O4.
Y2 I2�Z y � %/ c Y� e ` Z lm ��� %�� Y� e ` e 'Z e c �
EF.H. /F. ;3=H=4K �'e '� =@ /F. @/3453H5 ;3=H=4K 94 \ C E =/F H.@;.8/ /9 -.7.@KG. : .3@GH. _2 345 c =@ @: 99/F345 89:;38/?D @G;;9H/.5 =4 Y	 e $ Z I r� 49H: @ 94 \] =4 /F. >9??9E =4K /F.9H.: 3H. /3o.4 E =/F H.@; .8/ /9/F. :.3@GH. `nz{_` I
�89('9: � $� $ �QR 3  Q � UVP< �UR TWRQS��� UVWR�TWQ� TW YBe 2Z �W� �QR � m � b �� 
 + TR, AB�2 ¤ � ¤ 0 �2 
� � \ VS � m AB�2 �W� � m 	 
 �W� �**-P Q 
 ¤ Y0 A BZ�£ � > �QR � � I Y�� � b B�2Z > ?, QW R, Q B V� �V+ TW!TWQ�-��TRTQ* , V�� >

�T� ;-<< V*Q R, �R 2 ¢ £ ¤ annz{ �W� = � 	 > ?, QW
Y2 I2MZ � �� @@@�1/ �yz{�a %/ �/ �a� {�a @@@�� _�� {�� ¢ A� %1 � � &� �1/ �YB b 0/ �2 Z1 �/ Y2 Z �a�� �a2nz{_2�{�� �

�TT� ;-<< V*Q R, �R annz{ ¤ £ ¢ � 
 0 Y {a A {� Z A {a ¤ � b {a �W� 
 ¤ � b {a > ?, QW
Y2 I�	Z � �� @@@�1/ �y� %/ �/ �a� {�a @@@�� _�� {�� ¢ A� %� �� �� � �� &� �1/ �YB b 0/ �2 Zz� �/ �a�� �a2nz{_2�{�� �

�TTT� ;-<< V*Q R, �R � ¤ £ ¤ $ �W� 0 Y {a A {� Z A {a ¤ � b {a > ?, QW
Y2 I� BZ � �� @@@�1/ �y� %/ �/ �a� {�a @@@�� _��{�� ¢ A� %� �� �� ��� &� �1/ �YB b 0/ �2 Zz�z (� �/ �a ���a2nz{_2�{�� �

�T�� ;-<< V*Q R, �R � 1 nzaa > ?, QW
Y2 I�2Z @G;~�� @G;��� �1/ �y� %/ �/ Y� e ` Z �a � {�a ¢ A �� �� � @G;4�� �1/ �YB b 0/ �2 Zz��/ Y2 Z �a� {�a �

#. 3;;?D (3H@.[3? �@ =5.4/=/D E =/F H.@; .8/ /9 /F. @; .8/H3? 5.89:;9@=/=94 9> Afd 345 97/3=4 /F. >9 ?j?9E =4K 894@.uG.48.
�('( ���'� � $� $ ?, QVSQP � >� TP< �TQ* R, Q *RSVW! R�< Q Q*RTP �RQ* VB ?, QVSQP � >� �W� � >� B VS R, Q U�*Q +, QSQ� m 2 �W� TWRQ! S�RTVW V�QS L� e 2� N T* SQ< ��UQ�  � TW RQ! S�RTVW V�QS � UVP< �UR *- TW RQS��� VB YBe 2Z >

kF. YH.@/H=8/.5Z E.3o /D;. =4.uG3?=/=.@ YBI� Z C YBIMZ >9H /F. .45;9=4/ � b B�2 m 0 YB�2 A B�£ Z A B�2 =4kF.9H.: BI� E =?? >9 ??9E >H9:



Á� �¿¥�¿¹ � ����¿� �¶��¿� ¸ ¸¿¿�¿�
�89('9: � $� $ �QR 3  Q � UVP< �UR TWRQS��� UVWR�TWQ� TW YBe 2Z �W� #n �QWVRQ R, Q P Q�*-SQ _� `nz{_` > �QR
� z�/ Y�/ Z Y2 Z m YB b 0/ �2 Zz� �/ Y2 Z �W� �QR � m � b �� 
 AB�2 ¤ � ¤ 0 �2 
 � � \ VS � m AB�2 �W� � m 	 >?, QW R, Q SQ*RSTURQ� + Q�� R�< Q Q*RTP �RQ
Y2 I��Z #n �� Y� e ` Z l � � Y�Z �1/ �y� %/ �/ Y� e ` Z �a �{�a � � �� ¢ A �� � z� ��� z�/ �/ ����� 	
 ��( %4��
�4�, V��* TW R, Q B V� �V+ TW! U�*Q* �

��� � m AB�2 
 � m 	 
 £ m 20 � Y0 A BZ 
 
 ¤ 	 �
� � 	 ¤ � b B�2 m 0 YB�2 A B�£ Z A B�2 
 20 � Y0 A BZ ¤ £ ¢ � 
 
 ¤ � b B�2 �
�U� 	 ¤ � b B�2 m 0 YB�2 A B�£ Z A B�2 
 � ¤ £ ¤ $ 
 
 ¢ � b 2�£ >
?, Q + Q�� R�< Q Q*RTP �RQ

Y2 I�� Z #n �� Y� e ` Z l � � 3 e �1/ �y� %/ �/ Y� e ` Z �a �{�a � � �� ¢ A �� � z� ��� z�/ �/ ����� ��( %4��
�4�, V��* TW R, Q B V� �V+ TW! U�*Q* �
�Q� � m AB�2 
 � m 	 
 £ m 20 � Y0 A BZ 
 
 ¢ AB�2 �
�B � 	 ¤ � b B�2 m 0 YB�2 A B�£ Z A B�2 
 20 � Y0 A BZ ¤ £ ¤ $ 
 
 ¢ � >
k9 97/3=4 /F. H.@G?/@ 9> kF.9H.: @ BIBC BI2 345 BI� >H9: kF.9H.: @ 2 I� 345 2 I� 94. 834 G@. /F. 894=83?@/HG8/GH. 345 .:;?9D

�+��,%� �'�*:9%&) $ J9H 3 :G?/=;?=.H w ?./
� / c Y� e ` Z m �� 23 �~ ��4 Y` e 'e 0/ Z e c �EF.H. /F. ;3=H=4K �'e '� =@ /F. @/3453H5 ;3=H=4K 94 \ C E =/F H.@;.8/ /9 -.7.@KG. : .3@GH. _2 345 c =@ @: 99/F345 89:;38/?D @G;;9H/.5 =4 Y	 e $ Z Ix 8F34K. 9> [3H=37?. =4 >9H:G?3 Y2 I� Z @F9E @ /F3/

Y2 I��Z � 23 �� ��4 Y` e 2 e 0Z m B� � 234 Y �̀ e 2� e 0 Z
345 C 894@.uG.4/?DC
Y2 I��Z � / c Y� e ` Z m � / Lc Y� 'ZN Y �� e �̀ Z �

-./ G@ 49E 3@@G: . /F3/
Y2 I�"Z �� a

{ � &� �1/ �� / �/ Y� e ` Z �a �� �a `nz{_` _�� {�� ¢ � �� &� �1/ ��
�B b ��4 �z� �/ Y2 Z ��a�

� �a2nz{_2�{�� �
F9?5@ I kF.4

� B� � a�
�

� &� �1/ �� / �/ Y� e ` Z �a �� �a `nz{_`_�� {��
m � n�� � � a

{ � &� �1/ �� / L�/ Y� 'ZN Y� e ` Z �a �� �a `nz{_`_�� {��
¢ �� n�� � � &� �1/ ��

�B b ��4 �z� �/ Y� 2 Z ��a�
��a2nz{_2�{��

m � � � &� �1/ ��
�B b � 0/2 �z� �/ Y2 Z ��a �

� �a2nz{_2�{�� �Y2 I��Z



�¿����� �¥� ����¿�¥ �¿¸ �¹ ���¿ �������¥ ��¶ �¶ ��¶ �� ��¶ �¹��� ¸ ÁÁ
h9E E. E =@F /9 H.;?38. /F. =4/.H[3?@ L� �2 e � N 7D L	 e � N /9 97/3=4 /F. 3@@.H/=94@ =4 kF.9H.: BIB 345 
9H9??3HDBI� I #. 834 3;;?D /F. ;H.[=9G@ .@/=: 3/. /9 /F. /=: . =4/.H[3?@ L2z�z{� e 2z�� N C 345 @G:: =4K 3 K.9: ./H=83?@.H=.@ E. 97/3=4
Y2 I�MZ � B� � �� � &� �1/ �� / �/ Y� e ` Z �a �� �a`nz{_`_�� {��

� � � � &� �1/ ��
YB b � 0/ �2 Zz� �/ Y2 Z ��a �

� �a2nz{_2�{�� �
Y2 I�MZ 345 (3H@.[3? �@ =5.4/=/D E =/F H.@; .8/ /9 /F. @;.8/H3? 5.89:;9@=/=94 9> fd @F9E /F3/ =4 kF.9H.: @ BIB345 BI2 =/ @G� 8.@ /9 ;H9[. /F. 3@@.H/.5 @/3/.: .4/ >9H � m BI x4 343?9K9G@ H.5G8/=94 3;;?=.@ /9 E.3o /D;.=4.uG3?=/=.@ I kFG@ E. F3[. H.5G8.5 /F. ;H99> 9> /F. H.@G ?/@ =4 /F. =4/H95G8/=94 /9 /F. ;H99>@ 9> kF.9H.: @2 I�	� I

� $ � +�',�%& ( - &89 ��' �9)(%��� �( �,% &89('9:
-./ � � A & Y\a ^ \Z 7. 3 @:99/F C H.3? ;F3@. >G48/=94 345 ?./ � � A &� Y\a ^ \Z 7. 3 89:;38/?D@G;;9H/.5 3:;?=/G5. I g.O4. /F. 9@8=??3/9HD =4/.KH3? 9;.H3/9H � � l r {��� Y\ Z 6 r& Y\ a Z 7D

Y� IBZ � �� Y� Z m � �"�� �� %$ �� Y� e ! Z� Y! Z_! �
x : 3=4 /99? =4 /F. ;H99> 9> kF.9H.: BIB E =?? 7 . 3 [.8/9Hj[3?G.5 [3H=34/ 9> /F. 
3H?.@94j�q �9?=4 /F.9H.:YL�NZ I p/ =@ 3@@G: .5 /F3/ /F. ��S�Q*VW �;	 
V�TW �QRQSP TW�WR
Y� I2Z A y L� N lm 5./ � �� 
$ ��( $��
$$ ��( $$ �59.@ 49/ [34=@F 94 /F. @G;;9H/ 9> � � /F. K.9:./H=8 =4/.H;H./3/=94 =@ /F3/ >9H O�.5 � /F. 8GH[. ! 56 _�� Y! Z=4 � 
� \a F3@ 494[34=@F=4K 8GH[3/GH. YUB > L2� N >9H 3 K.4.H3? 5=@8G@@=94 Z I
�89('9: � $# $ ;-<< V*Q R, �R �A y L� N � 1 �� � 	 VW R, Q *-<< VSR VB � >

�T� ;-<< V*Q R, �R 2 ¢ £ ¢ � �W� �QR �
� Y0Z m ?9K {�az{�� Y2 b �0 �ZYB b �0 �Z{�a �

?, QW
Y� I�Z @@@�1/ �� �� �/ �a �{�a @@@�� �� (� ¢ A @@@�1/

�
a� Y�0/ �Z ���/ ��

a� {�a @@@�� �� � �
�TT� ;-<< V*Q R, �R � ¤ � ¢ $ �W� £ 1 � � Y� A �Z > ?, QW

Y� I� Z @@@�1/ �� �� �/ �a �{�a @@@� � �� (� ¢ A Y� � Y� A � ZZ{�� @@@�1/ YB b 0/ Zz �� ���/ ��a �{�a @@@�� �� � �
� VSQV�QS
 R, QSQ T* *VP Q � � � *-U, R, �R A TW �� >�� 
 �� >�� �Q< QW�* VW�� VW �z{� 
 R, Q A � �WVSP VB � VWR, Q *-<< VSR VB � 
 R, Q A � �WVSP VB � �W� R, Q �T�P QRQS VB R, Q *-<< VSR VB � >� QP �S� > kF. @83?3H [.H@=94 9> /F=@ /F.9H.: =@ 5G. /9 
3H?.@94 345 �q �9?=4 L�N � @.. 3?@9 ) �9H: 345.H LB"N >9H 3@?=KF/?D =:;H9[.5 [.H@=94 345 3 @=:;?.H ;H99> I #. >9??9E /F. =5.3 9> J.
.H: 34j�/.=4 345 
3H?.@94j�q �9?=43889H5=4K /9 EF=8F 94. @F9G?5 .�3: =4. /F. r ��a 49H: 9> � / %/ � ���� �/ � �� � �/ � �a I �.83G@. 9> /F. 9 88GH.48.9> : =�.5 /.H: @ E =/F 	 sm 	 � /F. [.8/9Hj[3?G.5 83@. 834 3;;3H.4/?D 49/ 7. ;H9[.5 7D 3 @/H3=KF/>9HE3H5353;/3/=94 9> /F. ;H99>@ =4 /F. @83?3H @=/G3/=94 I � 9H.9[.H E. 5=5 49/ O45 3 [.8/9Hj[3?G.5 343?9KG. 9>) �9H: 345.H �@ 3HKG: .4/ /9 5.5G8. /F. .@/=: 3/. >9H 2 ¢ £ ¢ � >H9: /F. .@/=: 3/. >9H £ � � I#. @F3?? O H@/ 5.5G8. kF.9H.: � IB >H9: /F. >9??9E =4K ( H9;9@=/=94 � I2 345 /F.4 K=[. /F. ;H99> 9> /F.;H9;9@=/=94 I



Á� �¿¥�¿¹ � ����¿� �¶��¿� ¸ ¸¿¿�¿�
	'(, (),& ,(% � $� $ �QR 0 � 2 
 �QR � *�RT*B � ��

A y L� N �� 1 �� � 	 VW R, Q *-<< VSR VB � �W� �QR 0z{ ¢ � ¢ � > �QR
� � A &� Y\a ^ \ ^ \Z > �VS c � r {��� Y\ ^ \Z �Q� WQ

y � %�c Y� Z m � � �"� �� �� %$ �]�� �� %�$ �� � Y� e ! e �! Zc Y! e �! Z_! _ �! �
?, QW
Y� I�Z �y � %�c �a� ( �� (� ¢ A 0za�z{ � � �c Y! e �! Z �a 0�B b 0� �! A �! � _! _ �!
+, QSQ R, Q UVW*R�WR A T* TW�Q< QW�QWR VB 0 �W� � > � VSQV�QS
 R, QSQ T* *VP Q � � � *-U, R, �R A �Q< QW�* VW ��VW �z{� 
 R, Q A � �WVSP VB � VW R, Q *-<< VSR VB � 
 R, Q A � �WVSP VB � �W� R, Q �T�P QRQS VB R, Q *-<< VSR VB � >
	'(( - ( - �89('9: � $#$ kF. .@/=: 3/.@ >9H /F. /.H: @ E =/F �0/ � ¤ 2 =@ /H=[ =3? C @9 E. 3@@G: . /F3/ 0/ 1 2 I#. 7 .K=4 7D 5.H=[ =4K Y� I� Z I � =48. /F. �8FE3H/� o.H4.?@ 9> 3?? 9;.H3/9H@ =4[9?[.5 3H. @G;;9H/.5 =4 389:;38/ @./ E. : 3D 3@@G:. /F3/ � m �£ � C 7D ) �9?5.H �@ =4.uG3?=/DI J9H B ¢ ` ¢ 2 E. F3[. /F. =4.uG3?=/D

@@@�1/ %� �y �� % ���� c/ � �a� 
( @@@� � � �� � �1/ %� ��
Y0/ 0� Z 
� z{c/ � Y! e �! Z ��

a� �( �! A �! �z �� � _! _ �!� 
� �
p45..5 >9H ` m 2 /F=@ >9??9E @ >H9: ( H9;9@=/=94 � I2 345 JG7=4 = �@ /F.9H.: I J9H ` m B /F=@ =4.uG3?=/D >9??9E @7D 3;;?D=4K � =4o9E @o= �@ =4.uG3?=/DI kF. K.4.H3? 83@. >9 ??9E @ 7D 343?D/=8 =4/.H;9?3/=94 >9H E.=KF/.5 r�@;38.@ 9> �a [3?G.5 >G48/=94@ I h9E ?./ � � Y! Z m Y� / �0z{] {��/ �/ Y! Z �a Z{�a I #. 3;;?D /F. ;H.[=9G@ =4.uG3?=/DE =/F c/ � Y! e �! Z m �/ Y! Z�� Y �! Z I kF=@ D=.?5@ /F. .@/=: 3/.

� � �1/ ���� �/ Y� Z �a �� � _�� 
� � � �� � �� � Y! Z �� �� � Y�! Z �� �! A �! �{z� _! _ �!� 
� e
p> � m 2` � m �£ � /F.4 £ m 2`� Y� A`Z I h9E E. ;H98..5 .�38/?D 3@ =4 ) �9H: 345.H LB"N 345 34 3;;?=83/=94 9>/F. @/3453H5 r � 6 r �� =4.uG3?=/D >9H /F. >H38/=943? =4/.KH3/=94 9;.H3/9H C E =/F C m £ �` C D=.?5@ /F. 3@@.H/=94 I#. 49E 3@@G:. 2 ¢ £ ¢ � 345 ;H9[. Y� I�Z I #. EH=/. /F. ?.>/ F345 @=5. 9> Y� I�Z 3@ 3 @G: 9> /E9/.H: @ 94. =4[9?[=4K 94?D ;9@=/=[. 345 94. =4[9?[=4K 94?D 4.K3/=[. 0/ �@ I p4 9H5.H /9 @F9E /F. =4.uG3?=/D>9H /F. 83@. £ m 2 C E. @F3?? q G@/ G@. /F. 3@@G:;/=94 /F3/ � �� �$ sm 	 � E =/F9G/ ?9@@ 9> K.4.H3?=/D E. :3D3@@G: . /F3/ � ��� 
$ sm 	 I #. 834 /F.4 3;;?D ) �9H: 345.H �@ raj.@/=: 3/. YLB"N C UB > 3?@9 L�2 C ; I �""NZ C /9 @.. /F3//F. 9@8=??3/9HD =4/.KH3? 9; .H3/9H � � %�( 5.O4.5 7D �� %�( 	 Y� { Z m ��	 Y� { e �a Z =@ 79G45.5 94 ra Y\ Z E =/F 49H:

� Y0z{�a Z C G4 =>9H: ?D =4 �a I kF=@ =:;?=.@ /F3/ � � =@ 7 9G45.5 >H9: ra Y\ Z /9 ra Y\a Z E =/F 49H: � Y0z{�a Z345 /F. =4.uG3?=/D @@@� 1�� 
{ �� �� �/ �a �{�a @@@� ( �� (� � @@@�1/ �0z{�a/ �/ �a � {�a @@@� ( �� �
=@ 34 =::.5=3/. 894@.uG.48. I #. 49E @F9E /F. 83@. £ m � 9> kF.9H.: � IBC /F. 83@. 2 ¤ £ ¤ � >9??9E @/F.4 7D =4/.H;9?3/=94 I-./ >9H w m Be 2 e � � �

�3 Y! Z m � � Y! Z2z3 �a � 1a� ��� 
a��

��/ Y! Z �a � {�a



�¿����� �¥� ����¿�¥ �¿¸ �¹ ���¿ �������¥ ��¶ �¶ ��¶ �� ��¶ �¹��� ¸ Á�
EF.H. � � =@ /F. 8F3H38/.H=@/=8 >G48/=94 9> /F. =4/.H[3? 3 345 3 894/3=4@ /F. @G;;9H/ 9> � Y� e 'Z >9H .[.HD � IkF.4

@@@�1/ ���� �/ �a� {�a @@@�� ¢ 2 � 1/ %�/
�
� �� �� �/ � �� �� �a _�

� 13 %n
�3
�n

1
a� ��� 
a��
a���� 
a��


@@y �� % ���� Y�/ � �� Z @@aa
� 13 %n
�3

�n
� 23 ��3 Y �! Z�n Y! Z �aB b 23 �! A �! � _!_ �!Y� I� Z

7D ( H9;9@=/=94 � I2 I h.�/ C Y� I� Z =@ .uG3? /9
� � $�

�

�� �� �
�
�
1n ��n Y! Z �a 13

�n
23 ��3 Y! b 	 Z �aB b 23 �	 � _! _	 ¢ � { b � a

EF.H.
� { m � � $�

�

�� �� �
�
�
1n ��n Y! Z �a 13

�na� � �� ��

23 ��3 Y! b 	 Z �a _! _	 e

�a m � � $�
�

�� �� �
�
�
1n ��n Y! Z �a 13

�na� 

�� ��


��3 Y! b 	 Z �a _! �	 �z{_	 �

#. OH@/ .@/=: 3/. � { EF=8F =@ @?=KF/?D 7.//.H 7 .F3[.5 /F34 �a I -./ F � B�� I kF.4
� { ¢ 13 �

�� ��a�� � ��3 Y! b 	 Z �a 23w zaD 1n
3 0aD ��n Y! Z �a _! _	
¢ 13 �

�� ��a�� 23w zaD � � ��3 Y! Z �� _!�{�a � � �1n 0aD ��n Y� Z �a �a_��{�a_	
¢ 13 w z�D � � �w D�3 Y! Z �� _!�{�a �� �1n �0D�n Y� Z �a �a_��{�a

345 C @=48. �F � BC E. 3;;?D /F. 
3G8FDj�8FE3H� =4.uG3?=/D 345 97/3=4
13 w z�D � � �w D�3 Y! Z �� _!�{�a ¢ AD �13 � �w D�3 Y! Z ��_!�{�a

¢ AD �� �13 �w D�3 Y! Z �a Za _!�{�a �
kF=@ D=.?5@ /F. .@/=: 3/.

Y� I"Z � { ¢ AD � �1n �0D�n Y! Z �a�a _! e F � B�� e



Á� �¿¥�¿¹ � ����¿� �¶��¿� ¸ ¸¿¿�¿�
EF=8F E. 4..5 >9H /F. .�;94.4/ F m B�� Ih .�/ E. .@/=: 3/. � a I ) �9?5.H �@ =4.uG3?=/D D=.?5@

� a ¢ �
�� �� �

�
�
� 13a� 


�� ��

��3 Y! b 	 Z �a 1na� 
 �� ��


��n Y! Z �a _! _	�	 �
¢ �

�� �� �
�
�
�� � 13a� 


�� ��

��3 Y� Z �a�a _��{�a �� � 1na� 
 �� ��


��3 Y! Z �a� a _!�{�a _	�	 �
¢ �

�� �� �
�
�
� � 13a� 


�� ��

��3 Y! Z �a� a_! _	�	 � �

#. =4/.H8F34K. /F. 9H5.H 9> =4/.KH3/=94 345 3;;?D � =4o9E @o= �@ =4.uG3?=/D /9 97/3=4
� a ¢ �� �

�� �� �
�
�
� 13a� 


�� ��

��3 Y! Z �a� a _	�	 � _!

¢ �� �1n � �a�� � �� �� �
�
�
_	�	 �� {�a ��n Y! Z �a� a _!

� � �1n �0 {���n Y! Z �a� a_!Y� I� Z
345 Y� I"Z C Y� I�Z =:;?D /F. 5.@=H.5 .@/=: 3/. >9H £ m � I �

	'(( - ( - 	'(, (),&,(% � $� $ #. : 3D H.;?38. 0 7D 0�� 345 � 7D ���� 345 3@@G: . /F3/ �� 1 BI p4/H95G8=4K3 ;3H/=/=94 9> G4=/DC E. : 3D 3@@G:. /F3/ � =@ @G;;9H/.5 =4 3 @./ 9> ;9@=/=[. 5=3: ./.H C EF=8F E =?? 7 . 8F9@.43;;H9;H=3/.?D @:3?? I x @ =4 /F. @/3453H5 ;H99> 9> /F. 
3H?.@94j�q �9?=4 /F.9H.: E. @F3?? @;?=/ /F. =4/.KH3?5.O4=4K y =4/9 /F. H.K=94 EF.H. ! � �! 345 /F. H.K=94 EF.H. ! ¤ �! I � 9H. ;H.8=@.?DC E. =4/H95G8. 3 5D35=8;3H/=/=94 9> G4=/D �� � ���� 94 \] 7D 8F99@=4K � � A &� Y\ Z @G;;9H/.5 =4 LB�2 e 2N @G8F /F3/ � ���� Y2� CZ m B>9H .[.HD C � 	 � E. /F.4 5.O4. � � YCZ m � Y2� CZ I -./
y �� Yc Z Y� Z m � �"� 2� �� %$ �]�� �� %�$ �4� � Y� Y! A �! ZZ� Y� e ! e �! Zc Y! e �! Z_! _ �! �

kF.4 y m 1
� �a����

y ]� b 1
� �a����

y z� b � �
� =48. � � �$ Y� e ! Z sm 	 E. 834 G@. @/3453H5 ra .@/=: 3/.@ >9H 9@8=??3/9HD =4/.KH3?@ LB"N 94 \ 345 97/3=4 /F3/>9H 	 ¤ � ¢ �

��c �aa � 0z{ �
�$z �$ ��� �����
 �c Y! e �! Z �a _!_ �!

345 ��c �aa =@ 894/H9??.5 7D /F. H=KF/ F345 @=5. 9> Y� I�Z Ip/ H.: 3=4@ /9 @F9E
Y� �M

�
Z @@@ 1

� �a����
y �� c� @@@a � �1

� �2��a0z{�z{�a �c� �a� a�{�a �



�¿����� �¥� ����¿�¥ �¿¸ �¹ ���¿ �������¥ ��¶ �¶ ��¶ �� ��¶ �¹��� ¸ Á�
kF. =4.uG3?=/D 8?3=: .5 =4 /F. @/3/.: .4/ 9> /F. ;H9;9@=/=94 =@ 34 .3@D 894@.uG.48. I h3:.?D ?./ � �A &� YLB�� e � NZ 7 . .uG3? /9 B 94 LB�2 e 2N 345 ?./ �� m � Y2� 'Z I kF.4 � � m � ��� 345 /F.H.>9H. y ]� c m y]� c� E=/Fc� Y! e �! Z m c Y! e �! Z�� Y! A �! Z I Y� �M] Z =:;?=.@ /F.4

@@@ 1a����
y]� c @@@a � 0z{�z{�a �� �c Y! e �! Z �a 1a����

2� �� a Y2� Y! A �! ZZ �_!_ �!�{�a
EF=8F =@ 894/H9??.5 7D /F. H=KF/ F345 @=5. 9> Y� I�Z I kF. @G: � � y z� c =@ F345?.5 @=: =?3H?DIp4 9H5.H /9 O4=@F /F. ;H99> C E. F3[. /9 .@/37?=@F /F. : 3=4 =4.uG3?=/D Y� �M] Z I kF. ?.>/ F345 @=5. 9>Y� �M] Z =@ 59: =43/.5 7D

A � 1a���� �y ]� c� �aa�{�a b A � 1a����
13 
�z{�� �Yy ]� Z
y ]3 c3 �a �c� �a�{�a

345 /F.H.>9H. Y� �M] Z >9??9E @ >H9: /F. =4.uG3?=/=.@
Y� IB	Z �y ]� c �a � 2��a�z{�a0z{ �c �a345
Y� IBBZ �Yy ]� Z
y ]3 c �a � 23 �z{0za �c �a => w ¤ � A 2	 �).48.>9H/F E. @F3?? E H=/. y� lm y ]� IkF. =4.uG3?=/=.@ Y� IB	Z C Y� IBBZ 3H. ;H9[.5 7D .:;?9D=4K 3 /.8F4=uG. 9> (F94K 345 �/.=4 L2� N EF=8F E3@G@.5 /9 97/3=4 r� j�979?.[ .@/=: 3/.@ >9H 3[.H3K=4K 9;.H3/9H@ E =/F >9?5=4K 83494=83? H.?3/=94@ I � 9H.9[.H E.F3[. /9 G@. 3?: 9@/ 9H/F9K943?=/D 3HKG: .4/@ @G8F 3@ =4 L2M C �� N IJ9H /F. ;H99> 9> Y� IB	Z E. O� @9: . ?3HK. ;9@=/=[. =4/.K.H � 1 B	 345 8F99@. � � A &� Y\ a Z @G;;9H/.5 =4YABe BZa @G8F /F3/ � ���( � Y! A � { e ! A �a Z m B .[.HDEF.H. C 345 ;G/ �� %n Y! { e !a ZZ lm � Y2�]� ! { A0 { e 2�]� ! a A0a Z I kF.4 >9H .38F � /F. >3: =?D ��� %n �n��( =@ 3 ;3H/=/=94 9> G4=/D @G8F /F3/ .38F �� %n =@ @G;;9H/.5 94 3@uG3H. E =/F @=5.?.4K/F 2z�z� ]{ I #. 5.O4. y� %n =4 /F. @3:. E3D 3@ y� C 94 ?D E =/F �� H.;?38.5 7D

�� %n Y� e ! e �! Z lm � � Y! A �! Z�� %n Y! e �! Z� Y� e ! e �! Z �kF.4 y� m � n y� %n C F.48.
Y� IB2Z y 
� y� m 1

� %n y 
� %� y� %n �
kF. =4/.KH3? o.H4.? � �

� %n 9> y 
� %� y� %n =@ K=[.4 7D
Y� IB�Z � �

� %n Y� e �� e ! e �! Z m � � Y! A �! Z� � Y� A �� Z�� %� Y� e �� Z�� %n Y! e �! Z � �"�� �� %� %�� %$ %�$ �
 Y� e � e �� e ! e �! Z_� e
EF.H.
Y� IB� Z � Y� e � e �� e ! e �! Z lm � Y� e ! Z b �� Y� e �! Z A � Y� e � Z A �� Y� e �� Z e


 Y� e � e �� e ! e �! Z lm � Y� e ! e �! Z� Y� e � e �� Z �
� =: =?3H?D /F. =4/.KH3? o.H4.? � � %3 9> Yy� Z
y3 =@ K=[.4 7D
Y� IB�Z � � %3 Y� e �� e ! e �! Z m �3 Y! A �! Z� � Y� A �� Z � �"�� �� %� %�� %$ %�$ �
 Y� e � e �� e ! e �! Z_� �

p4 9H5.H /9 .@/=: 3/. � �n 
 %n ( C 345 � � %3 E. .�3: =4. /F. k3D?9H .�;34@=94 379G/ /F. 5=3K943? ! m � e �! m
�� C 9> � �� 345 =/@ F=KF.H 9H5.H � j5.H=[3/=[.@ I k9 @=:;?=>D /F. 49/3/=94 E. @F3?? 894@=5.H
Y� IB�Z � Y� e �� e ! e �! Z m � Y! Z A � Y� Z b � Y� Y �! Z A � Y�� ZZ
345 G@. /F. >9??9E =4K 83?8G ?G@ ?.::3 I



Á� �¿¥�¿¹ � ����¿� �¶��¿� ¸ ¸¿¿�¿�
�9:: � � $� $ ;-<< V*Q R, �R � m Y� { e � a Z l 3 6 \a T* VB U��** A � VW R, Q UVP< �UR TWRQS��� 3 �W� *-<< V*QR, �R 2z3z{ ¢ ! A �! ¢ 2z3] { 
 2z�z{ ¢ � A �� ¢ 2z�] { �W� R, �R �{ � 	 > ?, QW R, QSQ �SQ < V* TRT�Q = 
 � 
 A *VR, �R R, Q B V� �V+ TW! *R�RQP QWR* , V�� -W�QS R, Q �**-P< RTVW R, �R � e �� e ! e �!  Q�VW! RV � *QR VB �T�P QRQS ¤ = >

�T� "B �w A � � � B	 R, QW
�� Y� e �� e ! e �! Z � ¢ A ��! A � b � Y �! A �� Z � b �Y! A � Za b � Y �! A �� Za A 2� Y� A �� Z Y �! A �� Z �� �Y� IB" IBZ
�� Y� e �� e ! e �! Z � ¢ A ��! A � b � Y �! A �� Z � b �Y! A � Za b � Y �! A �� Za b 2� Y! A �! Z Y�! A �� Z �� �Y� IB" I2Z

P VSQV�QS TB ��*V
Y� IB�Z ���

5./ � � �{ � �a� ��{ � ��a � ���
1 �{

R, QW
�� Y� e �� e ! e �! Z � 1 � ��! A � b � Y�! A �� Z � b �Y! A � Za b � Y �! A �� Za A 2� Y� A �� Z Y�! A �� Z ��Y� IBM IBZ

�� Y� e �� e ! e �! Z � 1 � ��! A � b � Y�! A �� Z � b �Y! A � Za b � Y �! A �� Za b 2� Y! A �! Z Y �! A �� Z �� �Y� IBM I2Z
�TT� �QR � m w > ?, QSQ T* � < V* TRT�Q TWRQ! QS � *-U, R, �R �� >��>�� �W� �� >��>�� , V�� TB QTR, QSY� I2	Z �� A ! � ¢ 2z�z� �W� ��� A �! � ¢ 2z�z� 
VSY� I2 BZ �� A ! � 1 2z�]� VS ��� A �! � 1 2z�]� >
� VSQV�QS TW  VR, U�*Q* �� >�� >�� �W� �� >�� >�� , V�� -W�QS R, Q ���TRTVW�� �**-P< RTVW �� >��� >

� SVVB VB �QPP � � >� > #. @F3?? 94?D [.H=>D /F. =4.uG3?=/=.@ Y� IB" IBZ 345 Y� IBM IBZ � Y� IB" I2Z 345 Y� IBM I2Z >9??9E/F.4 7D @D::./HD 894@=5.H3/=94@ I -./
`/ Y� � � e ! Z m BY	 A BZ � � {

� YB A CZ/ z{� �/ � Y� b C Y! A � ZZ_C e
/F. =4/.KH3? 9 88GH=4K =4 /F. =4/.KH3? H.: 3=45.H 9> k3D?9H �@ >9H:G?3 I 
94@=5.H /F. k3D?9H .�;34@=94 9> �379G/ /F. 5=3K943? ! m � C �! m �� I kF.4

� Y� e �� e ! e �! Z m � � Y� Z Y! A � Z b B2 � �� Y� Z Y! A � Za b `� Y� � � e ! Z Y! A � Z�
b � �� � Y�� Z Y �! A �� Z b B2 � �� Y�� Z Y�! A �� Za b `� Y� � �� e �! Z Y! A � Z� 
 �

� 9H.9[.H
� � Y�� Z m � � Y� Z b � �� Y� Z Y�� A � Z b `a Y� � � � e �� Z Y�� A � Za
� �� Y�� Z m � �� Y� Z b `{ Y� �� � � e �� Z Y�� A � Z

@9 /F3/
Y� I22Z � Y� e �� e ! e �! Z m L! A � b � Y�! A �� ZN� � Y� Z

b L B2 Y! A � Za b �2 Y�! A �� Za b � Y�� A � Z Y �! A �� ZN� �� Y� Z b � Y� e �� e ! e �! Z



�¿����� �¥� ����¿�¥ �¿¸ �¹ ���¿ �������¥ ��¶ �¶ ��¶ �� ��¶ �¹��� ¸ Á�
EF.H.
Y� I2�Z � Y� e �� e ! e �! Z m `� Y� � � e ! Z Y! A � Z� b �`a Y� � � � e �� Z Y�� A � Za Y�! A �� Z

b �2 `{ Y� �� � � e �� Z Y�� A � Z Y�! A �� Za b �`� Y� � �� e �! Z Y�! A �� Z� �
#. @F3?? 49E @F9E /F3/ G45.H 9GH 3@@G:;/=94@ /F. H.: 3=45.H 834 7. 894@=5.H.5 3@ 34 .HH9H /.H: Ik9 /F=@ .45 C ?./ G@ EH=/.

Y� I2� Z � lm ! A � e �� lm �! A �� e 	 lm � A �� e
345 } m Y} { e }a Z C EF.H.
Y� I2�Z } { lm ! A � b � Y �! A �� Z m � b � �� e

} a lm Y! A � Za b � Y �! A �� Za b 2� Y�� A � Z Y�! A �� Z m � a b � �� a A 2�	 �� �
h9/=8. /F3/ 2z�z{ ¢ 	 ¢ 2z�]{ 345 894@.uG.4/?D
Y� I2�Z �� � ¢ A { Y�� �� b 2za�� ��� � b 2z�� ��� �a b � ��� �� Z �

� =[.4 � 1 2 E. @F3?? @F9E /F3/ /F. =4/.K.H � � 	 =4 Y� I2	Z C Y� I2 BZ 345 /F. 4G:7.H = 834 7. 8F9@.4@9 /F3/
Y� I2"Z �} { � b �}a � 1 � �� �
;H9[=5.5 /F3/ � e ! e �� e �! 7.?94K /9 3 @./ 9> 5=3: ./.H = 345 .=/F.H �w A � � � B	 9H w m � E=/F .=/F.H Y� I2	 Z 9HY� I2 BZ F9?5@ I #. : 3D 3@@G: . /F3/
Y� I2�Z : 3� �2z3 za e 2z�za � b �� � b ��� � ¢ =
EF.H. = =@ @: 3?? Y= ¤ B	z{�� YB b A { Za� z{ =@ 34 388.;/37?. 8F9=8.Z Ip> .=/F.H �� � ¢ �a ��� �C 9H �� � 1 2� ��� �C /F.4 �} { � � �� �C @9 Y� I2"Z =@ 8?.3H I - =o.E =@. => �a ��� � ¤ �� � ¤ 2� ��� � 345=> � 345 �� F3[. /F. @3: . @=K4 /F.4 �} { � m �� � b � ��� �C 345 3K3=4 �} { � � �� �I kF.H.>9H. E. : 3D 49E 3@@G: ./F3/
Y� I2MZ �2 ��� � ¤ �� � ¤ 2� ��� � 345 @=K4 Y� Z m A@=K4 Y�� Z �

#. 5=@8G@@ /F. 83@.@ �w A � � � B	 345 w m � @.;3H3/.?DI x @@G: . OH@/ /F3/ �w A � � � B	 345 @./` m : =4 �w e � � I p4 /F=@ 83@. �� A �� � m �� A �� b �! A ! � � Y2z�za e 2z�]aZ I p4 [=.E 9> /F. @=K4 8945=/=94: 3� � �� �e ��� �� 1 2z�za 345 @=48. �� � 345 � ��� � 3H. 89:;3H37?. Y7D Y� I2MZZ E. @.. /F3/ �� � ¢ 2z�]a 345
Y� I�	Z 2z�z� ¢ ��� � ¤ 2z�]a �
kF.H.>9H. 3?@9
Y� I� BZ �� � ¢ B		A {2za3 � ��� ��
h9E => �} { � 1 2		A {� 2za�� ��� � /F.4 Y� I2"Z =@ =::.5=3/. I kF.H.>9H. 3@@G: . �} { � ¢ 2		A {� 2za�� ��� �I|�;345=4K }a 379G/ � m A� �� E. O45

}a m Y�a b �Z �� a A 2�} { �� b }a{ A 2�	 ��m � �� YYB b �Z �� A 2	 Z A 2�}{ �� b }a{ �Y� I�2Z



Á� �¿¥�¿¹ � ����¿� �¶��¿� ¸ ¸¿¿�¿�
�D Y� I�	 Z

�� �� YYB b � Z �� A 2	 Z � 1 : 3� �2z3z� A 2z�]a e 2z�za A 2z3]a �� ��� � 1 2z�z�� ��� �
EF=?. /F. ?3@/ /E9 /.H: @ =4 Y� I�2Z 3H. � Y2z�� � �� Z C 34 .�;H.@@=94 EF=8F =@ @: 3?? @=48. 2z3 za ¢ = I #. 97/3=4/F. ?9E.H 79G45 �}a � 1 2z�z�� �� EF=8F =:;?=.@ Y� I2"Z C =4 /F. ;H.@.4/ 83@. C 7D 9GH 8F9=8. 9> = I#. O43??D 5=@8G@@ /F. ?3@/ 83@. w m � C @/ =?? 3@@G: =4K Y� I2MZ I h9E �� A �� � ¢ 2z�]a C 345 /F.H.>9H.
� ��� � � �� � ¢ 2z�]a 345 3?@9 �� � ¢ 2z�]a I kF.H.>9H. Y� I� BZ F9?5@ E =/F w m � C 345 3K3=4 E. 3H. 594. =4/F. 83@. EF.H. �} { � 1 2		A {� 2za�� ��� �I p> �} { � ¢ 2		A {� 2za�� ��� � E. G@. 3K3=4 Y� I�2Z I h9/. /F3/ @=48.2z�z{ ¢ �� A �� �e �! A �! � ¢ 2z�]{ /F. 8945=/=94 �� A ! � 1 2z�]� =:;?=.@ ��� A �! � 1 2z�]� za 345 C [=83 [.H@3��� A �! � 1 2z�]� =: ;?=.@ �� A ! � 1 2z�]� za I 77@.H[. /F3/ 49E
Y� I��Z �� �� YYB b �Z �� A 2	 Z � 1 G Y2z�z{ A 2z�z� ] � Z� ��� � => Y� I2	 Z F9?5@ CY2z�]� A 2z�]aZ� ��� � => Y� I2 BZ F9?5@ I
kF. ?3@/ /E9 /.H: @ =4 Y� I�2Z 3H. � Y2z��� ��� �Z EF=?. � m � Y2za�� ��� �Z EF=8F @F9E @ /F3/ 3>/.H 3 @G=/37?.8F9=8. 9> � E. F3[. �} a � 1 2z�za� ��� � 345 Y� I2"Z =@ /F.4 ;H9[.5 3?@9 =4 /F=@ ?3@/ 83@. I#. 49/. /F3/ Y� IB" IBZ =@ =4 =::.5=3/. 894@.uG.48. 9> Y� I2"Z I � 9H.9[.H => Y� IB�Z F9?5@ E. F3[. �� � 1
� z{ Y�} { � b �}a �Z A �� � >9H @G =/37?. � � 	 I 
F99@=4K =4 /F. 379[. ;H99> � @G=/37?D ?3HK. C 5.;.45=4K 94 � CE. 3K3=4 97/3=4 Y� IBM IBZ >H9: Y� I2"Z I �

� SVVB * VB �� >��� �W� �� >��� > -./
� �3 Y� e �� e ! e �! Z m �3 Y! A �! Z� � Y� A �� Z
� �
� %n Y� e �� e ! e �! Z m � � Y! A �! Z� � Y� A �� Z�� %� Y�� Z�� %n Y�! Z �

�G;;9@. /F3/ Y� e �� e ! e �! Z 3H. .=/F.H =4 @G;; � �3 >9H �w A � � � B	 9H =4 @G;; � �
� %n >9H .=/F.H � m 0 9H�� A 0 � 1 2a� ]{� Ix 889H5=4K /9 -.::3 � I� E. /F.4 F3[. C E =/F 3 @G=/37?. 8F9=8. 9> A C = C � C � C /F. .@/=: 3/.@

Y� I�� Z �i D� � Y� e �� e ! e �! Z � ¢ A ��! A � b � Y�! A �� Z � b �Y! A � Za b � Y �! A �� Za A 2� Y� A �� Z Y �! A �� Z �� ��i D� � Y� e �� e ! e �! Z � ¢ A ��! A � b � Y�! A �� Z � b �Y! A � Za b � Y �! A �� Za b 2� Y! A �! Z Y �! A �� Z �� �
>9H C @3DC �F � ¢ � � : 9H.9[.H 7D /F. 
3H?.@94j�q �9?=4 8945=/=94

�� �� Y� e �� e ! e �! Z � 1 � z{ ��! A � b � Y�! A �� Z � b �Y! A � Za b � Y �! A �� Za A 2� Y� A �� Z Y �! A �� Z �� ��� �� Y� e �� e ! e �! Z � 1 � z{ ��! A � b � Y�! A �� Z � b �Y! A � Za b � Y �! A �� Za b 2� Y! A �! Z Y�! A �� Z �� �
� @=4K =4/.KH3/=94@ 7D ;3H/@ E =/F H.@; .8/ /9 � E. /F.H.>9H. 97/3=4 /F3/ >9H �w A � � ¢ B	

�� � %3 Y� e �� e ! e �! Z � � �� � Y� A �� Z�3 Y! A �! Z �YB b 0 Y��{ � b ��a �ZZz�Y� I�� IBZ
�� � %3 Y� e �� e ! e �! Z � � �� � Y� A �� Z�3 Y! A �! Z �YB b 0 Y�� { � b ��a �ZZz�Y� I�� I2Z

EF.H.
Y� I��Z � { Y� e �� e ! e �! Z m ! A � b � Y �! A �� Z�a Y� e �� e ! e �! Z m Y! A � Za b � Y �! A �� Za A 2� Y� A �� Z Y�! A �� Z �



�¿����� �¥� ����¿�¥ �¿¸ �¹ ���¿ �������¥ ��¶ �¶ ��¶ �� ��¶ �¹��� ¸ Á�
345

� " Y� e �� e ! e �! Z m � " Y! e �! e � e �� Z � m Be 2 �
� ..;=4K .=/F.H Y� e �� Z 9H Y! e �! Z O�.5 E. : 3D 8F34K. [3H=37?.@ 345 97@.H[. /F3/

5./ i Y�{ e �a Zi Y! e �! Z m 2� Y�! A ! Z eY� I�" IBZ
5./ i Y� { e �a Zi Y� e �� Z m 2� Y�� A � Z �Y� I�" I2Z

#. @F3?? 49E 8F.8o /F3/ >9H w ¢ � A 2	 C
� �� �3 Y� e �� e ! e �! Z �_! _ �! � 23 �z{0za eY� I�� IBZ
� �� �3 Y� e �� e ! e �! Z �_�_ �� � 23 �z{0za �Y� I�� I2Z

�D �8FGH �@ /.@/ /F=@ =:;?=.@ Y� IBBZ Ip4.uG3?=/D Y� I�� IBZ >9??9E @ uG=8o?D 7D 8F34K=4K [3H=37?.@ 345 G@=4K Y� I�� IBZ I kF. @3:. 3HKG: .4/ 3;;?=.5/9 /F. =4/.KH3? =4 Y� I�� I2Z 94?D K=[.@ /F. E.3o.H 79G45 2��z{0za I p4@/.35 E. @;?=/ /F. H.K=94 9> =4/.KH3/=943@ 3 G4=94 9>
� { Y! Z m � Y� e �� Z l �� { Y� e �� e ! e �! Z � ¢ 2z3 z{� �345 /F. 89:;?.:.4/3HD H.K=94 � a Y! Z Ip> Y� e �� Z � � { Y! Z 345 � �3 Y� e �� e ! e �! Z sm 	 /F.4 �{ m YB b �Z Y�! A �� Z b ! A �! A Y� A �� Z 345 >H9:�! A �! A Y� A �� Z � 1 2z3 za E. @.. /F3/

Y� I�MZ ��! A �� � 1 2z3z� 1 2� �� { Y� e �� e ! e �! Z ��
h9E �a m Y� b �a Z Y �! A �� Za A 2��{ Y �! A �� Z b � a{ A 2� Y� A �� Z Y�! A �� Z �
� =48. �� A �� � ¢ 2z�] { ¢ 2z3 z{� ¢ 2z� ��! A �� � /F. 3@@G:;/=94 94 �{ 3?@9 D=.?5@

��a � 1 �2 Y �! A �� Za
345 94. 89:;G/.@

�
� 
 �$ � �� �3 Y� e �� e ! e �! Z �_�_ �� � �

��$z �� �
a�� �
�
YB b 0 �� { �Zza YB b 0� Y �! A �� Za Zza _�{_ �� � 23 Y0a�Zz{ �

=4 >38/ 94. K./@ /F. 7 .//.H 79G45 A 23 Y0a� Zz{�3 EF.H. �3 m 2a3 Y0�Zz{ => 23 ¢ v0� 345 �3 m 2z3v0�=> 23 1 v0� Ip4 9H5.H /9 .[3?G3/. /F. =4/.KH3? 9[.H � a Y! Z E. 8F34K. [3H=37?.@ Y� e �� Z 6 Y� { e �a Z � /F=@ : 3; =@ 3/ :9@//E9j/9j94. =4 /F. H.K=94@ �{ � 	 345 �{ ¤ 	 I #. 89:;G/.
Y� I�	Z 5./ i Y� { e �a Zi Y� e �� Z m 2� Y�� A � A �{Z �
h9E ��{ � 1 2z3 z{� �



�� �¿¥�¿¹ � ����¿� �¶��¿� ¸ ¸¿¿�¿�
=> Y� e �� Z � � a Y! Z I � =48. � A w � 2	 E. @.. /F3/ /F. 37@9?G/. [3?G. 9> /F. 5./.H: =434/ =4 Y� I�	Z =@ 79G45.57.?9E 7D ��2z3 C >9H /F. H.?.[34/ H.K=94 9> =4/.KH3/=94 C 345 94. 5.5G8.@ /F3/

�
� ( �$ � �� �3 Y� e �� e ! e �! Z �_�_ �� � 23 �z{ � YB b 0 �� { � b 0 ��a �Zz� _�{_�a � 23 Y0a� Zz{ �

Y� I� BZ

kF=@ D=.?5@ Y� I�� I2Z IkF. =4.uG3?=/ =.@ Y� I�� IBZ 345 Y� I�� I2Z 3H. @3/=@O.5 E =/F � � %3 H.;?38.5 7D � �
� %n C ;H9[=5.5 /F3/ .=/F.H�� A 0 � 1 2a� ]{� 9H � m 0 I �D /F. 8F34K. 9> [3H=37?.@ Y! e �! Z 56 Y� { e �a Z C Y� e �� Z 56 Y� { e �a Z YUB > Y� I�"ZZ 94.97/3=4@ /F. 343?9KG. 9> � I�� Y>9H � A w ZI � =4 8. C >9H O�.5 � C /F. >G48/=94@ � �

� %n F3[. 94?D O4=/. 9[.H?3; C E.97/3=4 /F3/
1
� %n

��zn ��a(� �
�

� �� �
� %n Y� e �� e ! e �! Z �_! _ �! � 2��z{0za e

1
� %n

��zn ��a(� �
�

� �� �
� %n Y� e �� e ! e �! Z �_�_ �� � 2��z{0za e

345 @=: =?3H?D
1n � �� �n %n Y� e �� e ! e �! Z �_!_ �! � 2��z{0za e
1n � �� �n %n Y� e �� e ! e �! Z �_�_ �� � 2��z{0za �

kF.H.>9H.
Y� I�2Z @@@ 1

�n�zn ��a(� �
�
y 
� %� y� %n @@@� (�� ( � 2��z{0za

345
Y� I��Z @@@1n y 
� %n y� %n @@@� (�� ( � 2��z{0za �
F.48. C >9H �	 � ¢ 2a� ]{� C

��
�1n y 
� %ny� %n]/ c e c � ��

¢ 1n �y� %n]/ c �a �y� %nc �a¢ �1n �y� %n]/ c �aa�{�a �1n �y� %nc �aa �{�a� 2��z{0za �c �aa �kF=@ C /9K./F.H E =/F Y� I�2Z C D=.?5@ Y� IB	Z I �

� 9: �'� $ 
948.H4=4K @F3H;4.@@ C 894@=5.H /F. .�3:;?. � Y� { e �a e ! Z m �Y�{ e �a Z A Y! e �Z �C >9H O�.5 � I kF.4
� =@ /F. ;F3@. >G48/=94 C EF=8F 89: .@ G; =4 8944.8/=94 E =/F H.@/H=8/=94 9> J9GH=.H /H34@>9H: @ /9 8=Hj8?.@ I kF. @F3H; r � 9;.H3/9H 49H: E3@ ;H9[.5 7D ) �9H: 345.H � 345 >H9: /F. E9Ho 7D �.8o4.H C 
3Hj7 .HDC �.::.@ 345 �9H=3 LBN =/ >9??9E @ /F3/ >9H 2 ¤ £ ¢ � 345 ?3HK. 0 C 94. F3@ /F. ?9E.H 79G45



�¿����� �¥� ����¿�¥ �¿¸ �¹ ���¿ �������¥ ��¶ �¶ ��¶ �� ��¶ �¹��� ¸ � Á
�� � ������ � 0z{�a L?9K 0� ?9K ?9K 0 N {�az{�� I kF=@ ?9E.H 79G45 =@ 5.5G8.5 =4 LBN G @=4K 3 894@/HG8/=94 EF=8F;H9[.@ 3 ?9E.H 79G45 >9H /F. �.@=89[=8F : 3�=: 3? 9;.H3/9H � /F. ?3//.H F3@ 7 ..4 H.8.4/?D =:;H9[.5 7D � .=8FLB�N I p/ @..: @ ?=o.?D /F3/ /F. >38/9H Y?9K ?9K 0 Z{�az{�� 834 7. H.:9[.5 I J9H K.4.H3? 
3H?.@94j�q �9?=4 ;F3@.>G48/=94@ 94. F3@ /F. ?9E.H 79G45 0z{�a L?9K 0N {�� >9H £ m � C 7D 34 .?.: .4/3HD 3HKG: .4/ I k9 /F. 7 .@/ 9>9GH o49E ?.5K. /F. ?9E.H 79G45@ >9H �� � ������ 3H. ;H.@.4/?D 9; .4 =4 /F. K.4.H3? 83@. EF.4 2 ¤ £ ¤ � Ip/ @..: @ H.3@9437?. /9 .�;.8/ /F3/ 89G4/.H.�3:;?.@ =4 /F=@ H34K. E =?? =4[9?[. /F. 894@/HG8/=94@ 9> � 3o.D3@./@ E =/F H.@;.8/ /9 @G=/37?. >3: =?=.@ 9> 8GH[.@ I#. @F3?? 49E 5=@8G@@ /F. H.?.[34/ .�3:;?.
Y� I�� Z � Y� e ` e 2 Z m 3H889@ # Y� e ` e 2 Z m 3H889@ `a b 2 a A �a2`2
EF=8F H.?3/.@ /9 /F. K.4.H3? @.//=4K 7D ;G//=4K � m Y� e ` Z 345 ! m 2 I
	'(, (),& ,(% � $� $ �QR �  Q �* TW �� >��� > ?, QW R, Q B V� �V+ TW! , V�� �Y=Z
Y� I��Z # ~ m A �̀

5 � #� m `a b �a A 5a2` a 5 m A #` b B
5 � # 4 m �a b 5a A `a2` 5a m A #

5 b B̀ �
Y==Z

Y� I��Z � ~� m YB A # a Zz��a �̀
5 Y#` A B

5 Z e
� � � m YB A # a Zz��a �a`a 5a �

Y===Z
Y� I�"Z A y L� N m 5./ � � ~� � ��

� ~�� � � �� � m A ��` � 5� YB A # a Z� �
	'(( - $ Y=Z =@ =::.5=3/. >H9: /F. 5.O4=/=94 # m Y`a b 5a A �a Z� Y2` 5Z IY==Z (G/ 	 Y# Z m 3H889@ # I kF.4

� ~� m Y	 �� � # Z# ~# � b Y	 � � # Z# ~� �
#. F3[.
Y� I��Z 	 � m AYB A # a Zz{�a e 	 �� m A# YB A # a Zz��a �
� 9H.9[.H C 7D Y=Z C # ~� m ~� �( C F.48. C /9K./F.H 3K3=4 E =/F Y=Z C E. K./

� ~� m A# YB A # a Zz��a YA �̀
5 Z YA #

5 b B̀ Z A YB A # a Zz{�a �` 5a
m YB A # a Zz��a �̀

5 LA # a
5 b #` A B A # a

5 N
m YB A # a Zz��a �̀

5 Y#` A B
5 Z �

� =: =?3H?DC
� � � m Y	 �� � # Z#�# � b Y	 � � # Z#�� e



�� �¿¥�¿¹ � ����¿� �¶��¿� ¸ ¸¿¿�¿�
EF.H. C 7D Y=Z C

#� � m A #�5 A B̀a m #` 5 A B
5a A B̀a �

).48.
� � � m A# YB A # a Zz��a YA #` b B

5 Z YA #
5 b B̀ Z A YB A # a Zz{�a Y #` 5 A B

5a A B̀a Z
m YB A # a Zz��a L A# �` 5 b # a Y B̀a b B

5a Z A #` 5 b # �` 5 A # a Y B̀a b B
5a Z A #` 5 b B̀a b B

5a N
m YB A # a Zz��a �a` a 5a �

J9H Y===Z E H=/. � ~� m Y5# A `Z
�

C � �� m �
�

EF.H.
�

lm YB A # a Zz��a ~�( �( I kF.4 C =4 89:7=43/=94 E =/F Y=Z C E.K./
A y L� N m 5./ � Y5# A `Z

�
�
�

� ���z� �
� �

�
b Y5# A `Z

�
� �

�
� � m A�

�
a � ���z� �

� �

m A�
�
a Y# b 5# � Z m A�

�
a 5` m A YB A # a Zz� ��` � 5� � �

� 9: �'� � $� $ kF. ;F3@. >G48/=94 =4 Y� I�� Z 59.@ 49/ @3/=@>D /F. 3@@G:;/=94 9> kF.9H.: � IB 7 .83G@. 9> /F.?38o 9> G4=>9H: A & 79G45@ I )9E.[.H 94. 834 G@. H.@83?=4K 3HKG: .4/@ /9 H.5G8. : 3//.H@ /9 /F. @=/G3/=9489[.H.5 =4 kF.9H.: � IBI J9H /F=@ E. 49/. /F. >9 ??9E =4K ;H9;.H/D 9> /F. 
3H?.@94j�q �9?=4 5./.H: =434/ G45.H8F34K.@ 9> [3H=37?.@ I p> � m Y� { e �a Z m � Y
�
Z C ! m � Y} Z 345 => � Y

�
{ e
�
a e } Z m � Y� Y

�
Z e � Y} ZZ /F.4

Y� I�MZ A y L� N Y
�

e } Z m 5./ �
i�i
�
� �_ �_} � �A y L� N Y� Y

�
Z e � Y} ZZ �

� $ � )&,: �&,(% ( - &89 %(%()+,���&('� &9': )
p4 /F=@ @.8/=94 E. @F3?? 894@=5.H /F. 4949@8=??3/9HD /.H: @ 
 � %" C � m Be 2 e � e � C 345 �� %� C � � %� =4 /F.5.89:;9@=/=94@ Y2 IB"Z 345 Y2 I2�Z C H.@; .8/=[.?DI � 9H.9[.H E. @F3?? ;H9[=5. @=�. .@/=: 3/.@ >9H /F. 9@8=??3/9HD/.H: @ Y2 I2� Z /9 97/3=4 /F. 3;;H9;H=3/. r& 79G45@ =4 kF.9H.: 2 I� I kF.@. /.H: @ 834 7. 894/H9??.5 7D;9@=/=[. 9;.H3/9H@ Y@G8F 3@ : 3�=: 3? 9; .H3/9H@Z 9H 7D : 3�=: 3? ) =?7 .H/ /H34@>9H: @ I�VW�QWRTVW > kF. 894@/34/@ =4 3?? .@/=: 3/.@ 3H. 3??9E.5 /9 7. � Y�� ��� �� � �Z >9H @9: . O�.5 � I kF=@ 5.; .45.48.E =?? 49/ 7. .�;?=8=/.?D =45=83/.5 Ip4 /F. OH@/ -.::3 E. @G::3H=�. .?.: .4/3HD ;H9;.H/=.@ 9> ?9 83?=�3/=94@ =4 /.H: @ 9> /F. uG34/=/=.@ B� #EF.H. # � # Y� e ` e 2 Z 3@ =4 Y2 IMZ C UB > 3?@9 Y2 IB� IB	2Z I

�9:: � � $#$ ;-<< V*Q R, �R B ¢ � ¢ 2 >
��� "B 	 ¢ # Y� e ` e 2 Z ¢ B R, QW �` A 2 � ¢ 2 > � VSQV�QS
 R, Q B V� �V+ TW! , V��* �Y=Z "B ` 1 � R, QW 2 1 2 �W� ` ¢ 2 �B A # �z{�a >Y==Z "B ` ¢ B�2 R, QW B�2 ¤ 2 ¤ � >Y===Z "B B�2 ¤ ` ¤ � R, QW 2 ¤ � >
� � "B A2 ¢ # Y� e ` e 2 Z ¢ 	 R, QW ` ¢ 2 
 2 ¢ 2 �W� ` b 2 � B�2 >



�¿����� �¥� ����¿�¥ �¿¸ �¹ ���¿ �������¥ ��¶ �¶ ��¶ �� ��¶ �¹��� ¸ ��
�U� "B # ¢ A2 R, QW ` ¢ 2 
 2 ¢ 2 �W� � 1 ` >
	'(( - $ h9/. /F3/

	 ¢ # ¤ B �� Y` A 2 Za ¤ �a ¢ `a b 2 aY� IB IBZ A2 ¢ # ¢ 	 �� ` a b 2 a ¤ �a ¤ Y` b 2 Za b 2`2Y� IB I2Z
# ¢ A2 �� ` a b 2 a b �`2 ¢ �a �Y� IB I�Z

kF. 3@@.H/=94@ .3@=?D >9??9E I �

-./ � � 7 . /F. 8F3H38/.H=@/=8 >G48/=94 9> LB�2 e$ N 345 C >9H � 1 BC ?./ � � 7. /F. 8F3H38/.H=@/=8 >G48/=94 9>L2z�z{ e 2z� N I p/ E =?? 7 . 894[.4=.4/ /9 @/G5D 9;.H3/9H@ � � C � � E=/F o.H4.?@
� � Y� e ` e 2 Z m B2`2 YB A # Z � � YB A # Z� 2� %{4 Y# ZY� I2Z
� � Y� e ` e 2 Z m B2`2 �B b # �� � Y�B b # �Z� 2za %� 4 Y# Z �Y� I� Z

-./ � 5.49/. /F. @/3453H5 )3H5Dj-=//?.E995 : 3�=: 3? 9;.H3/9H 94 /F. H.3? ?=4. I
�9:: � � $� $ �QR £ � 2 �W� *-<< V*Q R, �R B ¢ � ¢ 2 > ?, QW

` z ��
( �� � L2 ��
( � N Y� e ` Z � � �� za ` z ��
( 1
�

� �2 ��
� � 2� %�4� 
 Y` � �Z e TB ` ¢ � eY� I� IBZ
` z ��
( �� � L2 ��
( � N Y� e ` Z � � �� za ` z ��
� 1

�

� �2 ��
� � 
 Y` � �Z e TB ` 1 � eY� I� I2Z
�W�
Y� I�Z ` z ��
( �� � L2 ��
( � N Y� e ` Z � � ��za ` z ��
( 1

�

� �2 ��
� � 2� %a4� 
 Y� A ` Z �
	'(( - $ h9/. /F3/
Y� I� Z B2`2 YB A # Z m B�a A Y` A 2 Za m BY� A ` b 2 Z Y� b ` A 2 Z e
345 /F3/

� � Y� e ` e 2 Z � 2�`2 �
x @@G: . OH@/ /F3/ 	 ¢ # ¢ BC @9 /F3/ =4 ;3H/=8G ?3H �̀ A 2 � ¢ 2 e 345 /F3/ B A # � 2z� �p> �̀ A 2 � ¢ B�� /F.4 C 7D Y� I�Z C � � Y� e ` e 2 Z � B� � 9H.9[.H C >H9: -.::3 � IB 345 Y2 IB� IBZ 94. 5.H=[.@ /F3/` � 2 � 2��a => ` 1 � I p/ =@ /F.4 =::.5=3/. /F3/  

��z4 ��{�� Y2�` Z�nz{��a� � Y� e ` e 2 Z �� Y2 Z �_2 =@ 894/H9??.5 7D/F. H=KF/ F345 @=5. 9> .=/F.H Y� I� IBZ 9H Y� I� I2Z C 5.; .45=4K 94 EF./F.H ` 1 � 9H ` ¢ � C H.@;.8/=[.?DIh.�/ C => �̀ A 2 � 1 B�� e /F.4 B�� ¢ �` A 2 � ¢ 2 � �D Y� I�Z C E. F3[. �̀ A � A 2 � � 2z�`2 =4 /F. 83@.B�� ¢ ` A 2 ¢ 2 e 345 �̀ b � A 2 � � 2z�`2 =4 /F. 83@. A2 ¢ ` A 2 ¢ AB�� Ih9E C => ` ¢ B�� C /F.4 2 � Be 345  
��z4 �
{�� Y2�` Z�nz{��a� � Y� e ` e 2 Z �� Y2 Z �_2 =@ 59: =43/.5 7D ` z�nz{��a/=: .@ 34 3[.H3K. 9> �� Y2 Z �2 �nz{��� � �� Y2 Z �2 �nz{��a 9[.H 34 =4/.H[3? 9> ?.4K/F A 2z�` 8.4/.H.5 3/ .=/F.H ` A �



�� �¿¥�¿¹ � ����¿� �¶��¿� ¸ ¸¿¿�¿�
9H ` b � C 5.; .45=4K 94 /F. @=K4 9> ` A 2 � ).48. E. 97/3=4 /F. 79G45 �

�
` z �nz{��a� �2 �nz{��a� 2� %�4� 
 Y` � �Z C/FG@ Y� I� IBZ >9H /F. 83@. ` ¢ B�� Ip> B�� ¢ ` ¢ � /F.4

Y� I"Z
` z ��
( �� � L2 ��
( � N Y� e ` Z � � 1

�

&1��za 2�] � �
��� ~z4 �� a����4�a��

�� Y2 Z �2 ��
( _2
� 1

�

&1��za 2z� �nz{� � 
( z 
� �� L2 ��
� � 2� %�4� N Y` � �Z
345 @=48. 49E ` � B 345 £ � 2 /F=@ =:;?=.@ /F. 3@@.H/.5 .@/=: 3/. Y� I� IBZ I#. @/=?? F3[. /9 894@=5.H /F. 83@. B�� ¢ �` A 2 � ¢ 2 345 ` 1 � I kF.4 ` � 2 C F.48.

` z ��
( �� � L2 ��
( � N Y� e ` Z � � ` z ��
� � � L2 ��
� �� �N Y� e ` Z
345 /F. ?3//.H /.H: =@ .@/=: 3/.5 7D ` z�nz{��� /=: .@ 34 3[.H3K. 9> �� Y2 Z �2 �nz{��� 9[.H 34 =4/.H[3? 9> ?.4K/F
� 2z�`a 8.4/.H.5 3/ .=/F.H ` A � 9H ` b � � /F=@ =:;?=.@ Y� I� I2Z IJ =43??DC => # � LA2 e 	N E. EH=/.
Y� I� Z �2`2 YB b # Z�z{ m Y2 A � b ` Zz{ Y2 b � b ` Zz{ � Y2 A � b ` Zz{ �
345 97/3=4 =4 /F. @3: . E3D Y� I�Z I h9/. /F3/ /F.H. =@ 49 894/H=7G/=94 /9 � � => ` � 2 9H 2 � 2 7D -.::3� IB Y7 Z I �

kF. 4.�/ /E9 ?.::3@ ;H9[=5. .@/=: 3/.@ >9H /F. H.: 3=45.H /.H: @ =4 kF.9H.: 2 I2 I
�9:: � � $� $ �QR � m � b �� + TR, � � AB�2 �W� � � %�  Q R, Q TWRQ! S�� V< QS�RVS + TR, � QSWQ� �� %� �* TW�� >��
 ��� >

�VS � *Q�-QWUQ VB B -WURTVW* � m ��/ � �W� 2 ¢ £ ¢ $ �QR
Y� IM Z �� %� � Y2 Z m 2 �nz{��� �1/ �YB b 0/ �2 Zz� �/ Y2 Z �a� {�a �

;-<< V*Q R, �R B ¢ � ¢ 2 �W� 	 ¢ 
 ¢ Y2� b BZ�2 > ?, QW
Y� IB	Z �1/ �� � %�� �/ Y� e ` Z �a � {�a � ` �] 
( z ��
( 1

�

� �� 2� %�4�� %� � 
 Y` � �Z TB ` ¢ �
�W�
Y� IBBZ �1/ �� � %�� �/ Y� e ` Z �a� {�a � ` z ��
� 1

�

� ��� %� � 
 Y` � �Z TB ` 1 � �
� SVVB > -./ E� m LAB�2 e B�2N � LA2 e A��2N 345 >9H � 1 B ?./

E] %� m LB A 2z� e B A 2z�z{NEz %� m LAB b 2z�z{ e AB b 2z� N � LA B A 2z� e A B A 2z�z{N



�¿����� �¥� ����¿�¥ �¿¸ �¹ ���¿ �������¥ ��¶ �¶ ��¶ �� ��¶ �¹��� ¸ ��
-./ � �� %� m � �

�
Y# Z�� %� 345 � � %�� %� m � ��

	�
Y# Z�� %� I kF.4
�� %� m � �� %� b 1

�
1
�

� � %�� %� �
h9E ?./ � 1 BI JH9: kF.9H.: 2 I2 E. 5.H=[. /F. .@/=: 3/.

Y� IB2Z �� � %�� %� � � 0z�z{2z� ��a Y2` Z�] 
( Y2�` Z ��
( Y� � b � � Z => 02z��a 1 Be
345
Y� IB�Z �� � %�� %� � � F

�
Y� e 0 Z Y2` Z�] 
( Y2�` Z ��
( Y� � b � � Z => 02z��a ¢ Be

EF.H. F] Y� e 0 Z m 2z� �a�]{��a eY� IB� IBZ
Fz Y� e 0 Z m 
���


2z� �a�]{��a => A B�2 ¤ � ¤ B�22z� ?9K YY2 b 0Zz{ 2��a Z => � m B�22z� Y0 b BZ{za� => � � B�2 �Y� IB� I2Z
J9H � m 	 /F. ;H.[=9G@ .@/=: 3/.@ H.: 3=4 [3?=5 E =/F � � %�� %� H.;?38.5 7D � �� %� 345 F

�
Y� e 0 Z H.;?38.5 7D BI p4EF3/ >9 ??9E @ E. @F3?? 94?D 5=@8G@@ /F. 83@. � 1 B 345 9: =/ /F. 97[=9G@ :95=O83/=94@ Y345 @=:;?=O 83/=94@Z>9H /F. 83@. � m 	 I#. @F3?? >H.uG.4/?D G@. /F3/ 7D � =4o9E @o= �@ =4.uG3?=/D 345 /F. ;9@=/=[ =/D 9> � � 345 � � C E. F3[. /F.;9=4/E =@. =4.uG3?=/D

�1/ �Y� � b � � Z Lc/ N �a �{�a ¢ Y� � b � � Z �Y1/ �c/ �a Z{�a
 �
-./ = ¤ : =4 � Y2� b BZ�� e B�2� I #. 49/. /F3/ F

�
Y� e 0Z � 2z�1 Y0 b BZz�a�]{��a => 02z��a ¢ BI J9H ` ¢ �E. F3[. 2 ¢ � 345 /F.H.>9H. YB b 0/ �2 Z � YB b 0/ Z�2 C 345 E. 5.H=[. /F. .@/=: 3/.

�1/ �� � %�� �/ Y� e ` Z �a � {�a � ` �] 
( z ��
( 1
�
� 2z�1 �� � b � � � �� 1�� 
a��( �2 ��
( Y0/ �2 Zz��] 
( � �/ �a �{�a 
 Y� e ` Z

b ` �] 
( z ��
( 1
�
� 2z�1 �� � b � � � �� 1�� �a��( �2 ��
( YB b 0/ �2 Zz��] 
( � �/ �a �{�a
 Y� e ` Z �Y� IB�Z

h9E Y� IB	Z >9??9E @ >H9: -.::3 � I2 I-./ 49E ` 1 � � /F.4 � � %z� %� Y� e ` e 2 Z m 	 345 � � Y� e ` e 2 Z m 	 C 7D -.::3 � IBC 345 >GH/F.H:9H. E. : 3D 3@@G: ./F3/ ` � 2 C � ¢ ` ¢ 2 ��] ���a 345 # � 	 @9 /F3/ /F. .@/=: 3/. Y� IB�Z F9?5@ E =/F F] Y� e 0Z m 2z� �a�]{��a I#. @F3?? E H=/. 59E4 5=
.H.4/ .@/=: 3/.@ >9H /F. @=/G3/=94@ 0/ ¢ ` ¢ 2 ��] ���a C ` ¢ 0/ ¢ 2 ��] ���a 345` ¢ 2��] ���a ¢ 0/ I J =H@/
Y� IB�Z �� � %]� %� � Y� e ` Z � � `z �nz{��a ` a�]{ 2z� �a�]{��a� � L2 �nz{��a �� �N Y� e ` Z => 0 ¢ ` ¢ 2��] ���a �
#. G@. -.::3 � I2 345 � =4o9E @o= �@ =4.uG3?=/D /9 .@/=: 3/. >9H £ � 2
� 1�� �� � 1a ������( 
� �� � %]� %�� �/ Y� e ` Z �� a�{�a � ` z ��
( ` a�] { 1a ������(
�

2z� �a�]{��a� � �2 ��
( Y 1�� ��
�� 4� � �/ �a Z{�a
 Y� e ` Z

� ` z ��
� 1
�

� �2 ��
� Y 1�� ��
�� 4�� �/ �a Z{�a
 Y` � �Z

� ` z ��
� 1
�

� �2 ��
� Y 1�� ��
�YB b 0/ �2 Zz� �/ �a Z{�a
 Y` � �Z eY� IB"Z



�� �¿¥�¿¹ � ����¿� �¶��¿� ¸ ¸¿¿�¿�
>9H 34D 
 Ih .�/ E. .@/=: 3/. /F. /.H: @ E =/F � ¢ ` ¢ 0/ ¢ 2 ��] ���a 345 E. 834 @/=?? G@. /F. .@/=: 3/. Y� IB�Z E =/FF] Y� e 0 Z m 2z� �a�]{��a I #. G@. /F. 49/3/=94 0/ � 23 => 23 ¢ 0/ ¢ 23]{ 345 97/3=4 7D � =4o9E @o= �@=4.uG3?=/D 345 @G:: =4K K.9:./H=8 @.H=.@

� 1�� 
� � 1a ������( 
�� �� � %]� %�� �/ Y� e ` Z �� a� {�a
� &1��� � 1a� 
�

1�� �a� �� a3z�] � %]� %�� �/ Y� e ` Z �a � {�a
� ` z ��
( &1��� 2z� �a�] {��a � 1a� 
�

1�� �a� ��̀
a�]{2z3 �a�]{�� a3 z�] � L2 ��
( ��/ �N Y� e ` Z ��

a� {�a
� ` z ��
( &1��� 2z� �a�] {��a @G;a� 
�

` �a�]{��a 2z3 �a�]{��a� a3z�] � �2 ��
( Y 1�� �a� ��/ �a Z{�a 
 Y� e ` Z
� ` z ��
� 1

�

� �2 ��
� Y 1�� 
�
�Y0/ �2 Zz �a�]{��a �/ �a Z{�a 
 Y` � �Z �Y� IB�Z

J =43??D E. 894@=5.H /F. /.H: @ E =/F � ¢ ` ¢ 2 ��] ���a ¢ 0/ 345 G@. /F. .@/=: 3/. Y� IB2Z I #. 97/3=4 =4 3@=: =?3H E3D
�1/ � 1

� �a ������(���
�� � %]� %�� �/ Y� e ` Z ���

a�{�a
� ` z ��
( ` a�]{ 1a���
�( � 1�� 
a��( ��0z�z{/ 2z���a� � �2 ��
( ��/ �
 Y� e ` Z �a �{�a
� ` z ��
( 1

a���( Y` 2z
��a Z (��
( � � �Y 1�� 
a��( �Y2��a0z{/ Z{�a0z�a�]{��a/ 2 ��
( ] �] 
( �/ �a �{�a
 Y� e ` Z

� ` z ��
� 1
�

� �Y1/ �YB b 0/ �2 Zz �a�]{��a2 ��
� �/ �a � {�a
 Y` � �ZY� IBMZ

345 /F. .@/=: 3/.@ Y� IB"j BMZ D=.?5 Y� IBBZ I �

�9:: � � $� $ �QR = � 	 
 � m � b �� 
 � � AB�2 �W� �**-P Q R, �R 0 � � A B b = �W� 0 1 	 > ;-<< V*Q ��*V R, �R£ � 2 �W� 
 ¢ Y0 A BZ YB�2 A B�£ Z b : =4 � Y2� b BZ�2 e Y0 A BZ�2� >�QR � � %� �* TW �� >��
 � �� �W� �**-P Q B ¢ � ¢ 2 > ?, QW
�T�

Y� I2	Z � � %� � Y� e ` Z m 	 TB ` 1 � �
�TT� ;-<< V*Q R, �R �a A `a 1 B�� > ?, QW

Y� I2 BZ �� � %�� Y� e ` Z � � 1 � � {�a
� �� Y2 Z �YB b 0�2 Zz� 2 ��
� _2 b

�
� Y` Z� �� 2{�� %a42nz{� YB b 0�2 Zz� 
 Y� �a A `a Z�

+, QSQ
�
� Y` Z m ` �z ��(( TB AB�2 ¢ � ¤ Y0 A 2Z�2 


�
� Y` Z m ?9K Y��` Z TB � m Y0 A 2Z�2 
 �W�

�
� Y` Z m B TB

� � Y0 A 2Z�2 >



�¿����� �¥� ����¿�¥ �¿¸ �¹ ���¿ �������¥ ��¶ �¶ ��¶ �� ��¶ �¹��� ¸ ��
�TTT� ;-<< V*Q R, �R �a A `a ¢ B�� > ?, QW

Y� I22Z �� � %� � Y� e ` Z � � 1 B�a A `a � ~(z�(
� �� Y2 Z �YB b 0�2 Zz� 2 ��
� _2 �

�T�� ?, Q U�*Q � m AB�2 VB R, Q < SQUQ�TW! Q*RTP �RQ* , V��* TB � z{�a %� T* SQ< ��UQ�  � R, Q V< QS�RVS 
 � %�+ TR, � QSW Q� � � %� �* TW �� >� �� >
	'(( - $ h9/. /F3/ Y� I2	Z >9 ??9E @ >H9: -.::3 � IB Y8Z I � 9H.9[.H => �# � 1 2 EF=8F =@ 8GHH.4/?D 3@@G: .5 E.F3[. 7D Y2 IMZ

2 �( ] �z{` �z �( �# Y� e ` e 2 Z �z ��z�]{� ¢ 2 �( ] �z{` �z �( ���
�a A `a A 2a2`2 ���

�zn�a 2 ��(( z�
m 2nz{2n�az� ��a A `a A 2 a ��zn�a 2 ��(( z�

kFG@ @.//=4K
Y� I2�Z � �� Y� e ` Z lm �

� (]4(]��4
~( Y�a A `a A 2a Z�zn�a2nz{ �� Y2 Z �_2
E. F3[. >H9: Y� IB I�Z �� � %� � Y� e ` Z � � YB b 0 Zz�2z��z ��(( �� �� Y� e ` Z �

J =H@/ 3@@G:. /F3/ 	 ¢ �a A `a ¢ B�� � /F.4 ` 1 B�2 I 74. 8F.8o@ /F3/
`a b 2 a b �`2 ¤ �a �� 2̀ ¤ 2 �� B b B� �a A `a` a A B�

EF.H. /F. @.8945 H.?3/=94 =:;?=.@ /F3/ 2 ¢ Y�a A `a Z�2` ¢ Y�a A `a Z Y@=48. ` 1 B�2Z I p/ >9??9E @ /F3/ =4 /F=@83@.
2z�� �� Y� e ` Z � 2z� Y�a A `a Z�z �( � ~(z�(

� �� Y2 Z �2nz{_2
� Y�a A `a Z�z �( � ~( z� (

� �� Y2 Z �YB b 0�2 Zz� 2nz{z� _2
� Y�a A `a Z�nz{� � 
( z 
� �] (��
( z� B�a A `a � ~(z� (

� �� Y2 Z �YB b 0�2 Zz� 2 ��
� _2 �Y� I2� Z
J9H /F. @.8945 =4.uG3?=/D 97@.H[. /F3/ 2z�2� � YB b 0�2 Zz� G4=>9H: ?D >9H 0 1 	 345 	 ¤ 2 ¢ 2 I J9H /F.?3@/ =4.uG3?=/D E. G@. /F. 3@@G:;/=94 /F3/ 
 ¢ Y0 A BZ�£ � 345 /F. ?3@/ /.H: =@ 894/H9??.5 7D /F. H=KF/ F345@=5. 9> Y� I22Z @=48. E. 3@@G: . /F3/ 
 ¢ Y0 A BZ YB�2 A B�£ Z b Y2� b BZ�2 IJ =43??D 3@@G:. /F3/ �a A `a 1 B�� I 
 ?.3H?D

��
� � L� � 2� %{��4 N Y� e ` Z ��

� � {��
� �� Y2 Z �2nz{_2

@9 /F3/ � � %� L� � �� %{��� N Y� e ` Z 834 7. .@/=: 3/.5 7D /F. OH@/ /.H: 94 /F. H=KF/ F345 @=5. 9> Y� I2 BZ Ih.�/ C => 2 � B�� /F.4 �a A `a A 2 a � v�a A `a A 2 345 3?@9 94 /F. @G;;9H/ 9> /F. =4/.KH345 v�a A `a A 2 1Y�a A `a A 2a Z�� 1 2`2�� 1 ` �B2 I kF.H.>9H.
� � L� � 2{�� %a4 N Y� e ` Z � �

� ~(z�(z4
��{a Y� �a A `a A 2 Z�z �( �� Y2 Z �2nz{_2 e



�� �¿¥�¿¹ � ����¿� �¶��¿� ¸ ¸¿¿�¿�
345 @=48. 49E 2 � B /F. .@/=: 3/.
Y� I2�Z 2z�� � L� � 2{�� %a4 N Y� e ` Z �

�
� Y` Z� �� 2{�� %a4 YB b 0�2 Zz� 2nz{� 
 Y� �a A `a Z

>9??9E @ 7D @/3453H5 3HKG:.4/@ I �

h9E E. .@/=: 3/. /F. 9;.H3/9H@ 
 � %" C E =/F o.H4.?@ � � %" C � m Be 2 e � EF=8F 9 88GH =4 Y2 IB"Z I-./ 	 7. /F. ) =?7 .H/ /H34@>9H: 94 /F. H.3? ?=4. � : 9H.9[.H 5.O4.
Y� I2�Z � 
� lm � � b � L	 � N �
�9:: � � $� $ ;-<< V*Q R, �R £ � 2 > ?, QSQ T* � UVW*R�WR A �TW �Q< QW�QWR VB 0� *V R, �R R, Q B V� �V+ TW! < VTWR+ T*QTWQ�-��TRTQ* , V�� B VS B ¢ � ¢ 2 >

�T� ;-<< V*Q R, �R ` ¢ � > ?, QW
�
 � %{ � Y� e ` Z � � A ` z ��
( 1

�

��� Y�` � �Z ��Y�` � �Z � ��
� 
 eY� I2"Z
�
 � %� � Y� e ` Z � � ` z ��
( 1

�

� �� 2� %�4� Y'Z Y'Z ��
� 
 Y�` � �Z �Y� I2�Z
�QR 33 m L2z3 e 2{z3 N > ?, QW
Y� I2MZ �
 � %a � Y� e ` Z � � ` z ��
( &13�z{ ��� 
 �� �

� � Y'Z Y'Z ��
( 
 Y� A ` Z ���
�TT� ;-<< V*Q R, �R ` 1 � > ?, QW 
 � %a � Y� e ` Z m 	 �W�

�
 � %{ � Y� e ` Z � ¢ A ` z ��
� 1
�

��� Y` � �Z ��Y` � �Z � ��
� 
 eY� I�	Z
�
 � %� � Y� e ` Z � ¢ A ` z ��
� 1

�

� �� Y'Z Y'Z ��
� 
 Y` � �Z �Y� I� BZ

	'(( - $ | @/=: 3/.@ Y� I2"Z C Y� I�	Z 3H. =::.5=3/. >H9: /F. 5.O4=/=94 Y2 IBMZ 9> 
 � %{ I �D Y2 I2 BIB	2Z E. 97/3=4/F. ;9=4/E =@. =4.uG3?=/D
� �za %{� Y# Z �� � %� Y� e ` e 2 Z � � � 2̀ � ��
( &13�� : =4 �0 {�a 2z3 �� e 0z{�a 23 �� � Y�3 b �3 Z

@9 /F3/ /F. .@/=: 3/.@ Y� I2�Z C Y� I� BZ >9??9E >H9: -.::3 � I2 IJH9: -.::3 � IB =/ >9??9E @ /F3/ 
 � %a � Y� e ` Z m 	 => ` � 2 I J9H ` ¢ 2 E. G@.
B� b ` b 2 B2 A � b ` m B2� � B2 A � b ` A B� b ` b 2 � �

-./
�3 � Y2 Z m � �

� Y2 Z2 ��
( � Y2 Z �



�¿����� �¥� ����¿�¥ �¿¸ �¹ ���¿ �������¥ ��¶ �¶ ��¶ �� ��¶ �¹��� ¸ ��
kF. =4/.KH3? 9; .H3/9H E =/F o.H4.?

Y2�` Z�nz{��a Y2�Zz{ Y� b ` b 2 Zz{� Y0� �B A # a Y� e ` e 2 Z �Z� �
� Y2 Z e

EF.4 3;;?=.5 /9 � C =@ .3@=?D @..4 /9 7 . 79G45.5 7D ` z�nz{��a  �
� �� Y2 Z �2 �n z{��a_2 EF=8F =4 /GH4 =@ /H=[ =3??D79G45.5 7D ` z�nz{��a� ��3 � N Y� A ` Z Ip/ H.: 3=4@ /9 .@/=: 3/. /F. ;H=48=;3? [3?G. 9; .H3/9H � E=/F o.H4.?

� 2̀ � �nz{��a; I[ I B2 A � b ` � Y0� �B A # a Y� e ` e 2 Z �Z� �za %�� Y# Y� e ` e 2 ZZ �
77@.H[. /F3/ >9H A2 ¢ # ¢ 	 E. F3[.

B A # a � B b # � �` b 2 A � �`2345 3?@9 ` e 2 ¢ 2 C ` b 2 � B�2 7D -.::3 � IBIp4/H95G8. /F. 5D35=8 8G/9
 � � YCZ m � Y2z�z{ CZ A � Y2z� CZ EF.H. /F. .[.4 >G48/=94 � =@ 5.O4.5 3@ =4 /F.@/3/.: .4/ 9> kF.9H.: @ 2 IB 345 2 I2 I -./
�� %3 � Y� e ` Z m ` z�nz{��a ^

; I[ I � B2 A � b ` � Y0� �B A # a Y� e ` e 2 Z �Z� �za %�� Y# Y� e ` e 2 ZZ� � Y` b 2 A �Z� �
� Y2 Z2 �nz{��a � Y2 Z_2

345 ��� %3 � Y� e ` Z m ` z�nz{��a ; I[ I � B2 A � b ` � � Y` b 2 A �Z� �
� Y2 Z2 �n z{��a � Y2 Z_2 �

#. 97@.H[. /F3/ � L� �
� � N Y� e ` Z m � � �� %3 � Y� e ` Z EF.H. /F. @G: =@ .�/.45.5 9[.H /F9@. � E=/F 2� �

0za 2z3 ` I�G;;9@. /F3/ �̀ b 2 A � � � 0za 2z3 z�` >9H C 1 	 I kF.4 �� Y0� �B A # a �Z A B � � 0� �B A # a � ¢
0 Y ��]4z~ ��4 Z{�a ¢ 2z��a 345 >H9: /F=@ 94. 5.5G8.@ /F3/ � a����( a�� � ��� %3 � A ��� %3 � � =@ 59: =43/.5 7D` z�nz{��a� ��3 � 
 Y� A `Z I �D 
9/?3H �@ =4.uG3?=/D � � ��� %3 =@ 59: =43/.5 7D � L�3 � N b � Y	 L�3 � NZ C EF.H.	 =@ /F. ) =?7 .H/ /H34@>9H: � @.. L�2 C �p I" I�N I kFG@ Y� I2MZ >9 ??9E @ I �

kF. ;H.[=9G@ .@/=: 3/.@ 834 3?@9 7 . 3;;?=.5 /9 /F. : 3=4 Y9@8=??3/9HD Z /.H: =4 Y2 I2� Z /9 ;H9[. r& 79G45@ �/F. 9@8=??3/=94 =@ =HH.?.[34/ F.H. I
�9:: � � $� $ ;-<< V*Q £ � 2 
 B ¢ � ¢ 2 �W�
Y� I�2Z � � %� Y� e ` e 2 Z lm � ` �z �( 2 �( ] �z{0z� YB A # Y� e ` e 2 Za Z ��
( TB �# � ¢ B �W� 0� B A # a 1 B	 VR, QS+ T*Q�
�QR � � %�  Q R, Q �**VUT�RQ� TWRQ! S�� V< QS�RVS �W� �QR �� %��  Q �* TW �� >�� �+ TR, 
 m �� >

�T� ;-<< V*Q R, �R � 1 AB�2 > ?, QW
Y� I��Z �1/ �� � %�� � Y� e ` Z �a� {�a � ` �] 
( z ��
( 1

�

� L� 2� %�4�� %�� N Y` � �Z TB ` ¢ � e
�W�
Y� I�� Z �1/ �� � %�� �/ Y� e ` Z �a � {�a � ` z ��
� 1

�

� ��� %�� 
 Y` � �Z TB ` 1 � �



�� �¿¥�¿¹ � ����¿� �¶��¿� ¸ ¸¿¿�¿�
�TT� ;-<< V*Q R, �R � 1 Y0 A 2Z�2 > ?, QW

Y� I��Z @G;{�~�a @G;� �� �1/ �� � %�� �/ Y� e ` Z �a � {�a � @G;4�� �1/ �YB b 0/ �2 Zz��/ Y2 Z �a � {�a �
	'(( - $ kF=@ >9 ??9E @ >H9: /F. ;9=4/E =@. .@/=: 3/.
Y� I��Z �� � %� � � 0z� 1

�
� 2 �( ] �` �]{z �( 2z ��
( � Y� � b � � Z e B ¢ � ¢ 2 �
/F. ;H99> =@ 343?9K9G@ /9 /F. ;H99> 9> -.::3 � I� I Y==Z >9??9E @ >H9: /F. 97[=9G@ :95=O83/=94 9> Y=Z >9H /F.83@. £ m $ I �

p4 9H5.H /9 5.H=[. .45;9=4/ 79G45@ >9H £ m 20 � Y0 A BZ E. 4..5 /F. >9??9E =4K ?.::3 C 3 [3H=34/ 9> EF=8FF3@ 7..4 G@.5 3?H.35D 7D 
9?�34= C 
9: =43H5= 345 �/.:;3o LB	 N I
�9:: � � $� $ �QR 0 � \ 
 0 � 	 �W� ` 6 } Y` Z  Q � P Q�*-S� �Q SQ������-Q� B -WURTVW VW \] > ' **-P QB ¢ £ ¤ $ > �VS c � r� Y\ e _� Z �Q� WQ

yc Y� e ` Z m ` zn�� c Y� b } Y` ZZ ��VW*T�QS R, Q P Q�*-SQ _#n m _� `nz{_` VW \ ^ \] �W� �QR
� D Y� Z lm � Y� e ` Z l �y c Y� e ` Z � � F � �?, QW B VS F � 	

Y� I�"Z #n �� D Y� Z� m 0z{Fz� � �c Y� Z �� _�
	'(( - $ #. ;.H>9H: /F. 8F34K. 9> [3H=37?. Y� e ` Z m Y� b } Y` Z e ` Z I kF.4

#n Y� D Z m � `nz{ �
� � �� ��� ��D���� _� _`

m � �
� ��
 2

�� �� � ��D4� ��
`nz{_` _� m 0z{Fz� � �c Y� Z �� _� � �

� QP �S� > p4 9GH 894/.�/ } Y` Z m �` I 
9?�34= C 
9: =43H5= 345 �/.:;3o LB	N G@.5 3 @=: =?3H ?.::3 /9 ;H9[./F. E.3o /D;. Y£ � e£ � Z @;38. /=: . .@/=: 3/. >9H /F. E3[. 9;.H3/9H 94 H35=3? >G48/=94@ � F.H. £ � m 20 � Y0 A BZ Ik9 H.?3/. /F=@ /9 /F. .@/=: 3/.@ =4 L2�N E. H.: 3Ho /F3/ /F. E.3o /D;. =4.uG3?=/D 89G?5 3?@9 7 . 97/3=4.5 7D3;;?D=4K -.::3 � I" /9 /F. /.H: @ 3H=@=4K =4 >9H:G?3 Y� I� Z =4 L2�N I#. 3H. 49E H.35D /9 K=[. /F.
�,, �,+�&,(%) &( &89 (, 9'�&(') �',),%� ,% �89('9: ) � $# �%) � $� $g.49/. 7D 
 � %" C � m Be � � � e � /F. 9;.H3/9H@ E =/F o.H4.?@ � � %" =4 Y2 IB"Z C Y2 IBMj22Z I #. 7 .K=4 7D [.H=>D =4K/F. 343?9KG. 9> /F. .@/=: 3/. Y2 I2MZ >9H /F.@. 9; .H3/9H@ C 3@ E.?? 3@ /F. 89HH.@;945=4K E.3o /D;. 345 H.@/H=8/.5E.3o /D;. .@/=: 3/.@ =4 kF.9H.: 2 I� � =4 >38/ >9H /F. 9;.H3/9H@ �
 �� %" � /F=@ 5=@/=48/=94 =@ =HH.?.[34/ 3@ E.;H9[. E.3o /D;. =4.uG3?=/ =.@ I #. H.: 3Ho /F3/ 494. 9> /F. .@/=: 3/.@ =4[9?[.@ /F. >38/9H YB b 0/ �2 Z1 =4Y2 I2MZ � 3K3=4 /F=@ =@ 94 ?D 4..5.5 >9H /F. .@/=: 3/=94 9> /F. 9@8=??3/9HD /.H: @ I



�¿����� �¥� ����¿�¥ �¿¸ �¹ ���¿ �������¥ ��¶ �¶ ��¶ �� ��¶ �¹��� ¸ � Á
	'(, (),& ,(% � $� $

�T� �QR 2 ¤ £ ¤ 20 � Y0 A BZ �W� � � �Be 2 e � e � � > ?, QW
Y� I��Z � � a

{ � &� �1/ �
 �� %"�/ Y� e ` Z �a �� �a `nz{_`_�� {�� � � � &� �1/ ��/ Y2 Z �a�� �a2nz{_2�{�� �
�TT� � QWVRQ  � #n R, Q P Q�*-SQ _� `nz{_` VW LB�2N ^ \] > �QR � "D  Q R, Q *QR VB �� � Y� e ` Z � LBe 2N ^ \]*-U, R, �R Y� / �
 �� %"�/ Y� e ` Z �a � {�a � F > �QR £ � m 20 � Y0 A BZ > ?, QW B VS � m Be 2 e � e � �W� B VS �� � F � 	

Y� I�MZ #n �� "D � ¢ A Fz� � � � &� �1/ ��/ Y2 Z �a �� � �a2nz{_2�{�� � �
�TTT� �QR �z{�a %�  Q �* TW �� >��� > ?, QW *R�RQP QWR �TT� , V��* + TR, + TR, 
 �� %" SQ< ��UQ�  � R, Q V< QS�RVSYB b 0/ �2 Zz{�a� z{�a %�� >	'(( - $ J9H � m Be 2 e � /F. @/3/.: .4/@ Y=Z 345 Y==Z 3H. 3 894@.uG.48. 9> -.::3@ � I� 345 � I" 345 /F. [.8/9H[3?G.5 : 3�=: 3? =4.uG3?=/D 9> J.
.H: 34 345 �/.=4 Y@.. L�2NZ IJ =H@/ >9H /F. H.K=94 EF.H. ` 1 � .@/=: 3/.@ Y� I�	Z 345 Y� I� BZ D=.?5 @/H94K /D;. .@/=: 3/.@ >9H 3?? £ � 2 Ip4 9H5.H /9 ;H9[. /F. .@/=: 3/.@ Y� I2"j2MZ E. 97@.H[. /F3/ /F. >G48/=94 ` �nz{� �{z��a� =@ =4/.KH37?. 4.3H /F.9H=K=4 => £ ¤ 20 � Y0 A BZ C 345 94. 894@=5.H@ >9H O�.5 ` /F. :3�=: 3? >G48/=94@ 3@ >G48/=94@ 9> � IkF. /.H: ` z ��
( � �� 2{�� %a4� Y'Z Y'Znz{
 Yv�a A `a Z =4 /F. 79G45 >9H 
 � %� 834 7. H.5G8.5 /9 /F. ;H.[=9G@@=/G3/=94 7D 8F34K=4K [3H=37?.@ � 56 ` b v�a A `a I h9/. /F3/ =4 /F. ;H.@.4/ 83@. v�a A `a � BC ` e 2 ¢ 2 @9/F3/ /F.H. =@ 49 .@@.4/=3? 894/H=7G/=94 >H9: /F. �3897=34 9> /F. 8F34K. 9> [3H=37?. I kF=@ D=.?5@ /F. 3@@.H/.5.@/=: 3/. >9H 
 � %� I kF. .45;9=4/ E.3o /D;. .@/=: 3/. Y==Z =@ 5.5G8.5 G@=4K -.::3 � I" I Y===Z >9 ??9E @ =4 /F.@3: . E3D >H9: -.::3@ � I� 345 � I" I �

#. @F3?? 49E ;H9[. /F. 343?9KG. 9> Y2 I�	j�2Z >9H /F. H.:3=45.H /.H: @ �� � %�� � C �� � %�� � 3@ E.?? 3@ /F.3;;H9;H=3/. .45;9=4/ .@/=: 3/.@ =4 /F. 83@. � b B�2 m 0 YB�2 A B�£ Z A B�2 I xK3=4 /F. .@/=: 3/.@ 3H. @?=KF/?D7 .//.H /F34 EF3/ =@ @/3/.5 =4 kF.9H.: @ 2 I�	2 I� I
	'(, (),& ,(% � $� $ �T� �QR £ � 2 
 � m � b �� 
 � � AB�2 
 	 ¢ 
 ¢ Y2� b BZ�2 
 �W� � b B � 0 Y {a A {� Z > ?, QW
Y� I�	Z �� a

{ � &� �1/ �� � %�� �/ Y� e ` Z �a �� �a`nz{_`_�� {�� � �� &� �1/ �YBb 0/ �2 Zz� �/ Y2 Z �a�� �a2nz{_2�{�� �
"B TW ���TRTVW � b B�2 ¢ Y0 A BZ�£ � R, QW
Y� I� BZ � � a

{ � &� � 1�� �� � �� �z{ �� � %�� �/ Y� e ` Z �a ���a `nz{_`_�� {��
� �� &� �1/ �YB b 0/ �2 Zz� �/ Y2 Z �a �� �a2nz{_2�{��

�TT� � QWVRQ  � #n R, Q P Q�*-SQ _�`nz{_` �W� �**-PQ £ � 2 
 � m � b �� 
 � b B m 0 Y {a A {� Z 
 	 ¢ 
 ¢Y2� b BZ�2 >
�QR � D Y� e � Z  Q R, Q *QR VB �� � Y� e ` Z � LBe 2N ^ \] *-U, R, �R Y� / �� � %�� �/ Y� e ` Z �a Z{�a � F �W� * TP T��S���Q� WQ � D Y� e � Z 
 SQ< ��UTW! � � %�  � � � %� > � Q� WQ £ � Y�Z  � � b B m 0 YB�2 A B�£ � Y�ZZ > ?, QW B VS �� � F � 	

Y� I�2Z #n �� D Y� e � b �� Z� � Fz� � ��� � � &� �1/ �YB b 0/ �2 Zz� �/ Y2 Z �a �� � ����a2nz{_2�{�� � ��� �



�� �¿¥�¿¹ � ����¿� �¶��¿� ¸ ¸¿¿�¿�
?, Q *�P Q TWQ�-��TR� , V��* + TR, � D Y� e � b �� Z SQ< ��UQ�  � � D Y� e � b �� Z >
�TTT� ; R�RQP QWR �TT� , V��* + TR, � �] "� %�� SQ< ��UQ�  � � � %�� YB b 0/ �2 Zz{�a >

	'(( - $ � =: =?3H /9 /F. ;H99> 9> ( H9;9@=/=94 � I� � >9H Y� I�	Z 94. G@.@ -.::3 � I� 345 >9H Y� I� BZ 94. G@.@-.::3 � I� I xK3=4 >9H /F. .45;9=4/ .@/=: 3/.@ 94. G@.@ -.::3 � I" I J =43??D >9H @/3/.:.4/ Y===Z E. G@. /F..@/=: 3/. =4 -.::3 � I� I �

#. 3?@9 97/3=4 /F.
	'(( - ( - &89 �� 9)&,: �&9 �� $��� $ kF. H.?.[34/ .@/=: 3/.@ >9??9E =::.5=3/.?D >H9: kF.9H.: 2 I2 345-.::3@ � I� C � I� 345 � I� I h9/. /F3/ Y2 IBZ 345 /F. 3@@G:;/=94 � ¤ 0 �2 =:;?=.@ 0/ � � A BC EF=8F =@ 4..5.5>9H -.::3 � I� I �

p4 3 @=: =?3H >3@F=94 E. 97/3=4 /F.
	'(( - ( - &89 *9�� &�, 9 9%), (,%& ,%9�*��,&� �� $�� � $ #. .@/=: 3/. /F. o.H4.? 9> � � %�� 7D � � %�� 3453;;?D ( H9;9@=/=94 � I� Y==Z C Y===Z =4 /F. 83@. � m AB�2 C � m 	 345 ( H9;9@=/=94 � IM Y==Z C Y===Z =4 /F. 83@.
� � AB�2 I kF. 355=/=943? H.@/H=8/=94 
 ¢ 0 YB�2 A B�£ Z A B >9H /F. E.3o /D;. .@/=: 3/.@ 89: .@ >H9: ;3H/@Y===Z 9> /F.@. ;H9;9@=/=94@ I �

� $ � )&,: �&,(% ( - &89 ()+,���&('� &9': )
p4 /F=@ @.8/=94 E. @F3?? ;H9[. /F. [.8/9H [3?G.5 r� Y�a Z .@/=: 3/.@ >9H /F. 9@8=??3/9HD =4/.KH3? 9; .H3/9H

� � %� E=/F o.H4.? ��� %� � � = I. I � � %� � m ��� %� Y� e ` e 'Z e � � I#. o..; /F. 894[.4/=94 379G/ /F. 5.; .45.48. 9> /F. 894@/34/@ 94 p: Y� Z @/3/.5 =4 /F. ;H.[=9G@ @.8/=94 I
� ' �� E =?? 3?E3D@ 5.49/. 34 r� 49H: 94 \ E =/F H.@;.8/ /9 /F. : .3@GH. _2 I#. OH@/ =4/H95G8. 3 5.89:;9@=/=94 =4 /.H: @ 9> /F. uG34/=/D � B A # a I -./ � � A & Y\ Z @9 /F3/ � YCZ m 	>9H �C � ¢ B�2 345 � YCZ m B >9H �C � 1 M�B� I g.O4.

�� Y# Z lm � YB A # a Z� �z{ %{� Y# Z
�� Y# Z lm �� Y2� YB A # a ZZ A � Y2�z{ YB A # a ZZ
� �z{ %{� Y# Z => � 1 B�

h9/. /F3/ >9H � 1 B /F. >G48/=94 �� =@ @G;;9H/.5 EF.H. YB A # a Z � Y2z�z{ e �
�
2z� Z I h9E # a 1 "�B� 94 =/@@G;;9H/ 345 >H9: /F=@ 94. .3@=?D @..@ /F3/ �� =@ @G;;9H/.5 =4 /F. G4=94 9> /F. =4/.H[3?@ YB A 2z� e B A 2z�za Z345 YAB b 2z�za e AB b 2z� Z I �./

�� %� %� Y� e ` e 2 Z lm �� %� Y� e ` e 2 Z�� Y# Y� e ` e 2 ZZ �
#. /FG@ ?9 83?=�. >9H � � 	 EF.H. B � # Y� e ` e 2 Z =@ 9> /F. 9H5.H 9> 2z� I J9H � � 	 E. 3?@9 @./

�]� %� %� Y� e ` e 2 Z lm �� %� %� Y� e ` e 2 Z� �� %{� Y# Z
� z� %� %� Y� e ` e 2 Z lm �� %� %� Y� e ` e 2 Z� �z{ %�� Y# Z �

#. 5.49/. 7D � � %� %� 345 ��� %� %� /F. =4/.KH3? 9; .H3/9H@ E =/F o.H4.?@ �� %� %� 345 ��� %� %� C H.@;.8/=[.?DIkF. : 3=4 ;GH;9@. 9> /F=@ @.8/=94 =@ /9 ;H9[. /F. >9 ??9E =4K
	'(, (),& ,(% � $� $ ;-<< V*Q 2 ¢ £ ¤ $ 
 � m � QY� Z 1 AB�2 �W� 	 ¢ 
 ¢ : =4 �� b B�2 e � b 2�£ � > �QR 3  Q �UVP< �UR *- TW RQS��� VB YB e 2Z 
 �W� �QR
Y� I	 IBZ � � %� Y0 e 2 Z lm � �?9K Y2 b 0�2 Z
 {�az{�� YB b 0�2 Zz� TB 2 ¢ £ ¢ �

� �� z� �{�� YB b 0�2 Zz� TB £ � �



�¿����� �¥� ����¿�¥ �¿¸ �¹ ���¿ �������¥ ��¶ �¶ ��¶ �� ��¶ �¹��� ¸ ��
�W�
 B VS � m ��/ �


�� %� Y� e 2 Z lm �1/ ��
� � %� Y0/ e 2 Z�/ Y2 Z ��a�

{�a �
?, QW R, Q B V� �V+ TW! UVWU�-* TVW* , V�� >

�T� � � %�� %� �/ Y� e ` Z m 	 TB ` 1 2 ��] ���a 
 �W� � z� %�� %��/ Y� e ` Z m 	 TB ` 1 � >
�TT� �VS � ¢ r ¢ Y� b �Z�2 �QR ��  Q R, Q U, �S�URQST*RTU B -WURTVW VB R, Q TWRQS��� L2�z{ e 2�] {N > ?, QW

Y� I	 I2Z � �� � a��

a� � 1�� 
a��( ��� � %�� %� �/ Y� e ` Z ��a�

� �a`nz{_`_�� {��
� � � ��� %� Y� �� e 2 Z
� Y2z�2 a Z� (��
� : =4 �Be Y2z�2 a Z 
� z 
� �� 2nz{_2�{�� �

�TTT� �QR � � A & Y\] Z  Q *-<< VSRQ� TW YB	z� e $ Z > ?, QW
Y� I	 I� Z � �� � �

{��� � 1�� 
a��( ��� � %�� %� L��/ N Y� e ` Z ��
a�� �a`nz{_`_�� {��

� 2z� (��
� : =4 �Be 2z� � 
� z 
� � � �� {�
{��� ��� %� Y� e 2 Z
� 2nz{_2�{�� �

�T�� �QR � ¢ B	z� > ?, QW
Y� I	 I� Z � �� � �

� �a � 1�� 
a��( ��� � %�� %��/ Y� e ` Z ��a�
��a `nz{_`_�� {��

� 2z� (��
� : =4 �Be 2z� � 
� z 
� � �� �� z �( ] �] { � � &� ��� %� Y� e 2 Z
� 2nz{_2�{�� �
��� �QR � ¢ B	z� �W� �QR ��  Q R, Q U, �S�URQST*RTU B -WURTVW VB R, Q TWRQS��� L� �2 e� N > ?, QW

Y� I	 I�Z � �� � &� � 1�� 
a��( ��� � %�� %� L�� �/ N Y� e ` Z ��
a�� �a`nz{_`_�� {��

� 2z� (��
� :=4 �Be 2z� � 
� z 
� � � : =4 �� �nza� � 
( z 
� � e� n � 
( z 
� �z (� � �� &� ��� %� Y� e 2 Z
� 2nz{_2�{�� �
#. @F3?? @; ?=/ �� %� %� =4/9 3 O4=/. 4G:7.H 9> ;=.8.@ C EF.H. .38F 94. 9> /F.: ;9@@.@@.@ 3 8.H/3=4 ?9 83?j=�3/=94 ;H9;.H/D EF=8F /F.4 @GKK.@/@ 34 3;;H9;H=3/. H.@83?=4K I

� $# �(+��,��&,(% $ #. @F3?? 49E ;H9[. ?983?=�3/=94 ;H9;.H/=.@ H.O4 =4K /F9@. =4 -.::3 � IB � /F. O4.H?9 83?=�3/=94@ 5.; .45 94 /F. @=�. 9> /F. uG34/=/=.@ B � # Y� e ` e 2 Z C UB > Y2 IB� IB	2Z I kF. H.@G ?/@ 3H. @/3/.5@.;3H3/.?D >9H /F. 83@.@ # 1 	 345 # ¤ 	 =4 -.::3 � IBIB 345 -.::3 � IBI2 C H.@;.8/=[.?DI
�9:: � � $#$#$ ;-<< V*Q R, �R B ¢ � ¢ 2 �W� R, �R 	 ¤ 	 �� ¤ B A # Y� e ` e 2 Z ¤ 	 ¤ 2 >

"B Y� e ` e 2 Z � @G;; �� %� 
 R, QW R, Q B V� �V+ TW! *R�RQP QWR* , V�� >
�T� �` A 2 � ¢ 2 >
�TT� 	` a ¢ �2 >



�� �¿¥�¿¹ � ����¿� �¶��¿� ¸ ¸¿¿�¿�
�TTT� �QR � 1 � �W� 	� a ¢ B�B� > "B � �2 ¢ ` e 2 ¢ 2� 
 R, QW + Q , ��Q �` A 2 � 1 B�2 �W�

2 A �	� a ¢ ` A � ¢ 2 A 	� a�2 e TB ` A 2 1 	 e
2 b 	� a ��2 ¤ ` b � ¤ 2 b �	� a e TB ` A 2 ¢ 	 �

�T�� "B ` ¢ B�� R, QW B�2 ¤ 2 ¤ � > � VSQV�QS TB ��*V � �2 ¢ ` ¢ 2� R, QW
` b � A B2	� ¢ 2 ¤ ` b � A 	� ��2 �

��� "B B�� ¢ ` ¢ � �W� TB � �2 ¢ 2 ¢ 2� 
 � ¢ B�� R, QW
	� �2		 ¢ � A ` b 2 ¢ �2	� �

�� T� "B B�� ¢ ` ¢ � �W� TB 2 ¢ B	z� R, QW �� A ` � ¢ B�� >
�� TT� �QR B	z� ¢ `e 2 ¢ B	 �W� 	 ¢ B	z� > ?, QW

2 A 2			 ¢ ` A � ¢ 2 A B	z�	 TB ` A 2 1 	
2 b B	z�	 ¤ ` b � ¤ 2 b 2			 TB ` A 2 ¢ 	 �

� SVVB > kF. 3@@G:;/=94 	 �� ¤ B A # ¤ 	 =@ .uG=[3?.4/ E =/F
Y� IB IBZ �a A 2	`2 ¤ Y` A 2 Za ¤ �a A 	2 `2 �
Y=Z >9??9E @ =::.5=3/.?D @=48. � ¢ 2 I #. 3?@9 F3[.

	`2 ¢ �
345 Y==Z >9??9E @ @=48. 	 ¤ 2 345 @=48. 2 1 ` �2 => ` 1 � Ip> � �2 ¢ ` e 2 ¢ 2� C /F.4 v�a A �	� a ¢ �` A 2 � ¢ � �a A 	� a �� 7D Y� IB IBZ I #. G@. /F. =4.uG3?=/=.@B A � ¢ v B A � ¢ B A ��2 >9H 	 ¢ � ¢ B 345 /F. 3@@G:;/=94 B ¢ � ¢ 2 345 3HH=[. 3/

� A �	� a ¢ �� B A ��za	� a ¢ �` A 2 � ¢ �� B A �za	� a �� ¢ � A 	� a ��2 �
F.48. Y===Z IJH9: Y� IBIBZ E. @.. /F3/ �a A `a ¢ 2 a b 2`2 345 => ` ¢ B�� =/ >9??9E @ /F3/ B��B� ¢ �a A `a ¢ 2 a b 2�2EF=8F =:;?=.@ 2 � B�2 � 
 ?.3H?D 3?@9 2 ¤ � 7D Y=Z C 345 /F.H.>9H. => ` �� � LB�2 e 2N /F.4 7D Y� IB IBZ

�a A B2	� ¢ Y2 A `Za ¢ �a A 	� �� �
xHKG =4K 3@ >9H Y===Z E. 5.H=[. � A B2	� ¢ 2 A ` ¢ � A 	� ��2 � F.48. Y=[Z Ih.�/ C Y� IBIBZ =:;?=.@ {a 	`2 ¤ Y� A ` b 2 Z Y� b ` A 2 Z ¤ 2	`2 �
h9E => B�� ¢ ` ¢ � 345 => � �2 ¢ 2 ¢ 2� C � ¢ B�� /F.4 � b ` A 2 � L {a e �N 345 Y[ Z =@ 3 894@.uG.48. IY[=Z >9 ??9E @ >H9: Y[Z I J9H Y[==Z E. F3[. `2 1 B	z� 7D Y=[ Z 345 /F.H.>9H. �a A 2			 ¢ Y` A 2 Za ¢�a A 	 B	z��2 I xHKG=4K 3@ >9H Y===Z E. 97/3=4 Y[==Z I �



�¿����� �¥� ����¿�¥ �¿¸ �¹ ���¿ �������¥ ��¶ �¶ ��¶ �� ��¶ �¹��� ¸ ��
�9:: � � $#$� $ ;-<< V*Q R, �R B ¢ � ¢ 2 �W� R, �R 	 ¤ 	 �� ¤ B b # Y� e ` e 2 Z ¤ 	 ¢ B�2 >

"B Y� e ` e 2 Z � @G;; �� %� 
 R, QW R, Q B V� �V+ TW! *R�RQP QWR* , V�� >
�T� B ¢ ` b 2 ¢ � >
�TT� "B ` ¤ � 
 B	z� ¢ 2 ¢ � 
 �W� � �2 ¢ ` ¢ 2� 
 R, QW

� A ` b B	z�	� ¢ 2 ¢ � A ` b �	� �
�TTT� "B B�2 ¢ ` ¢ � �W� 2 ¤ B	za 
 � �2 ¢ 2 ¢ � R, QW

B	za	� ¢ ` A � b 2 ¢ �	� �
TW < �SRTU- ��S �� A ` � ¢ B	z{ >� QP �S� > �45.H /F. FD;9/F.@.@ 9> -.::3@ � IBIB 345 � IBI2 C /F. 83@.@ Y===Zj Y[==Z =4 -.::3 � IBIB 345 Y==Zj Y===Z=4 -.::3 � IBI2 .�F3G@/ 3?? ;9@@=7=?=/=.@ C @.. 3?@9 -.::3 � IB I
	'(( - $ kF. 3@@G:;/=94 	 �� ¤ B b # ¤ 	 =@ .uG=[3?.4/ E =/F
Y� IB I2Z �a b {a 	`2 ¤ Y` b 2 Za ¤ �a b 2	`2 �
Y=Z >9??9E @ @=48. E. 3@@G:. B ¢ � ¢ 2 345 	 ¢ B�2 Ip> ` ¤ � C B	z� ¢ 2 ¢ � C 345 � �2 ¢ ` ¢ 2� C /F.4

�a b B	z� 	� �� ¤ Y` b 2 Za ¤ �a b B2	� �
� =48. B b ��� ¢ YB b � Z{�a >9H 	 ¢ � ¢ � 345 YB b � Z{�a ¢ B b ��2 >9H � 1 	 E. 5.H=[.

� b B	z� 	� ��� ¢ ` b 2 ¢ � b �	�
345 /F.H.>9H. Y==Z Ih.�/ =/ >9??9E @ >H9: Y� IBI2Z /F3/

{a 	`2 ¢ Y` b 2 A �Z Y` b 2 b �Z ¢ 2	`2 ¢ �	� �
� 9H.9[.H 2 ¢ ` b 2 b � ¢ � C 7D Y=Z I h9E 94. .3@=?D 8948?G5.@ Y===Z I �

� $� � )&,: �&9) -(' �(+��,�9) (, 9'�&(') $ #. @F3?? 49E K=[. .@/=: 3/.@ >9H [3H=9G@ ?9 83?=�3/=94@ 9> /F.9;.H3/9H@ � � %� %� � /F. >9H:3? 5.89:;9@=/=94 9> � � %� %� =@ /F.4 5=@8G@@.5 =4 �� I� I 7 .?9E I kF. ?9 83?=�.59;.H3/9H@ 834 7. .@/=: 3/.5 G@=4K kF.9H.: � IB 948. @9: . H.@83?=4K C 345 C =4 @9: . 83@.@ C @9: . 494?=4.3H8F34K. 9> [3H=37?.@ =@ ;.H>9H: .5 I #. @F3?? OH@/ 5.@8H=7 . /F. K.4.H3? 3HKG: .4/ � =/ =@ 3;;?=.5 =4 /F. @G7@.uG.4/@.8/=94@ � I�j" /9 @; .8=O 8 @=/G3/=94@ I#. O� 	 ¤ 	 ¤ ��2345 894@=5.H 9; .H3/9H@
Y� I2 IBZ � � � Y� e ` Z m � � � Y� e ` e 2 Z� Y2 Z_2

m � �� Y� e ` e 2 Z�"� ������ � �~ %� %4� � Y2 Z_2



�� �¿¥�¿¹ � ����¿� �¶��¿� ¸ ¸¿¿�¿�
EF.H. /F. @D:79?@ �� F3[. /F. ;H9; .H/D /F3/
Y� I2 I2Z # � YB A 	 e B A 	 �� Z � YAB b 	 �� e A B b 	 Z => Y� e ` e 2 Z � @G;; � � �
p4 3?? 83@.@ E. @F3?? G@. 8F34K.@ 9> [3H=37?.@
Y� I2 I�Z Y� e ` Z m Y� Y� ZZ e ` Y� ZZ e � m Y� { e � a Z e
345
Y� I2 I� Z 2 m 2 Y! Z m 2� b 
 !
EF=8F 5.;.45 94 /F. ;3H/=8G ?3H 83@. 894@=5.H.5 I p4 .38F 83@. E. @F3?? F3[.
Y� I2 I�Z A {� ¢ ��

5./ i Y� e ` Zi Y� { e � a Z �� ¢ A a�
>9H @9:. ;9@=/=[. � 345 @9: . 37@9?G/. ;9@=/=[. 894@/34/@ A { e A a I kF. 8F34K.@ 9> [3H=37?.@ E =?? 3?@9 F3[./F. ;H9;.H/D /F3/ /F. A� 49H: @ 9>

�# Y� e ! Z m # Y� Y� Z e ` Y� Z e 2 Y! ZZY� I2 I� Z � Y� e ! Z m 	z{�a 3H889@ �# Y� e ! ZY� I2 I"Z
��� Y� e ! Z m �� Y� Y� Z e ` Y� Z e 2 Y! ZZY� I2 I� Z

E =?? 7 . 79G45.5 7D 34 37@9?G/. 894@/34/ YF.H. � =@ ?3HK. C 7G/ O�.5 C 3@ =4 kF.9H.: � IBZ C 345 ��� E=?? 7 .@G;;9H/.5 =4 3 O�.5 73?? I � 9H.9[.H E. @F3?? F3[. /F. 8945=/=94@
��
A y L�N �� 1 AY� I2 IMZ
��
��( $ �� 1 A �Y� I2 IB	Z

>9H @9: . 37@9?G/. 894@/34/ A � 	 I� @=4K /F =@ @./G; 94. 89:;G/.@
Y� I2 IBBZ � �� 	/ Y� Y� Z e ` Y� ZZ m 
 �� ����

c/ Y� ZEF.H. c/ Y! Z m 	/ Y2� b 
 ! Z
345 EF.H. �� ���

=@ 5.O4.5 7D
Y� I2 IB2Z �� ���

c Y� Z m � �� Y� e ! Z�"�� �� �� %$ �c Y! Z_! �
x @@G: =4K /F3/ /F. A � 49H: @ 9> Y� I2 I�j�Z 3H. 79G45.5 345 /F3/ Y� I2 IM	B	 Z F9?5@ E. 834 /F.4 3;;?D kF.9H.:� IB /9 /F. 9;.H3/9H@ �� �� � �

=> 0a/ 	 1 BI -./
Y� I2 IB�Z �� Y0 Z m � 0z{�a L?9K Y2 b 0 ZN 
( z 
� => 2 ¢ £ ¢ �

� �� z� �{��0za�� => � ¤ £ ¤ $ �
E. .�8?G5. /F. 83@. £ m $ q G@/ >9H 49/3/=943? H.3@94@ @=48. =/ F3@ 3?H.35D 7..4 5.3?/ E =/F =4 �� I �DY� I2 I�	�Z E. 97/3=4



�¿����� �¥� ����¿�¥ �¿¸ �¹ ���¿ �������¥ ��¶ �¶ ��¶ �� ��¶ �¹��� ¸ ��

�� � 1�(� �
{ �� �� 	/ Y� e ` Z �a �� �a _�_`� {�� � � {�� 
 �� � 1�(� �
{ ��
�� �� � �

c/ Y� Z ��
a ���a _��{��

� � {��
 �� � 1�(� �
{ ���� Y0/ v 	 Zc/ Y! Z ��
a�� �a _!�{��

� � {��
 {z{�� � � � 1�(� �
{ ���� Y0/ v	 Z	/ Y2 Z ��a �
� �a _2�{�� �

Y� I2 IB� Z

�(&�&,(% $ p4 /F. >9 ??9E =4K @.8/=94@ � I�j" E. @F3?? 5=@8G@@ 5=
.H.4/ ?9 83?=�3/=94@ I p4 .38F 83@. E. @F3?? G@./F. 379[. 49/3/=94 C 3?/F9GKF /F. 8F34K.@ 9> [3H=37?.@ Y� I2 I�	� Z E =?? 5=
.H I r� 49H: @ E =?? 7 . /3o.4 E =/FH.@;.8/ /9 -.7.@KG. : .3@GH. =4 \a 9H \ I � E=?? 7. 3 O�.5 ?3HK. 4G:7.H ?3HK. Y8F9@.4 @9 /F3/ kF.9H.:� IB 834 7. 3;;?=.5Z I �� E=?? 7 . /F. 8?3@@ 9> A � >G48/=94@ E =/F @G;;9H/ =4 YABe BZ @9 /F3/ �� �� � ¢ BI #.3@@G: . /F3/ � { e � a e�� e�� � �� I kF. A & >G48/=94 � E=?? 7. @G;;9H/.5 =4 YBe 2Z I #. 3?@9 3@@G: . /F3/
� � A &� YABe BZ @9 /F3/ � YCZ m B => �C � ¢ B�2 345 /F3/ � � A &� @9 /F3/ @G;; � � YB�� e BZ I
� $� $ �89 +�)9 � � � � #��	 
 � � 
#�� $ �G;;9@. /F3/ � 1 B	z� 345

`� e 2� � YB	z� e$ Z e �`� A 2� � ¢ � e � �2 ¢ `� ¢ 2� e 	� a ¢ B	a e �C� A 2� � ¢ B	� 	� a �
#. G@. /F. @D:79? � m � B E =/F 3 O�.5 8F9=8. 9> B 9H ABI-./ # m # Y� e ` e 2 Z 345 5.O4.
Y� I� IBZ �� Y� e ` e 2 Z m YB A � YY0 b BZ� B A # a ZZ� Y B A #

	 Z� { YB	 {� 2 A 2�
	� a Z� a YB	 {� Y` A `� ZZ�� Y ` A �� A C�

	� a Z�� Y�Z �
�9:: � � $� $#$ �QR £ 1 2 �W� �QR � �  Q �Q� WQ�  � �� >� >�� 
 �� >� >�� > ?, QW

@@@� 1�(� �
{ �� �� 	/ �a� {�a @@@� � 	� a @@@� 1�(� �
{ ���� Y0/ v 	 Z	/ ��
a� {�a @@@�

+, QSQ A �VQ* WVR �Q< QW� VW 	 �W� � >
	'(( - $ #. =4/H95G8. 899H5=43/.@ 3@ =4 Y� I2 I�	� Z E =/F
Y� I� I2Z Y� Y� Z e ` Y� ZZ m Y� { e �� { b C� b 	� a� a Z e2 Y! Z m 2� b 	� a! �
kF.4 
 m � m 	� a =4 Y� I2 I�	�Z C @9 /F3/ /F. 3@@.H/=94 >9??9E @ >H9: Y� I2 IB� Z 948. /F. 79G45@ 94 �# C � 345
��� 3H. 8F.8o.5 C 3@ E.?? 3@ Y� I2 IM	B	 Z IkF. 3@@.H/=94 94 /F. @G;;9H/ 9> �� =@ .3@=?D [.H=O.5 I 
948.H4=4K /F. ?9E.H 79G45@ =4 Y� I2 IMj B	 Z E. G@.
( H9;9@=/=94 � I� 97@.H[=4K /F3/ � Y� e ! Z m 	z{�a� Y� e ` e 2 Z EF.H. � =@ 5.O4.5 =4 Y� I�� Z I kF.4 � �4 � 	z��a� z�=> B A # � 	 I #. 89:;G/. ��( $ m 	z{�a Y	� a Za� �4 � B�
� @=4K 3?@9 <.:3Ho � I� E. 97/3=4

A y L� N m 	z{ Y	� a Z�A y L� N m �� Y� � ` z�2z� Z Y	 �� B A # a Z� � B�



�� �¿¥�¿¹ � ����¿� �¶��¿� ¸ ¸¿¿�¿�
h9E ?./ C m ` A �� 345 5.O4.

� Y� e C e 5Z lm # Y� e C b �� e 5Z
@9 /F3/
Y� I� I�Z �# Y� e ! Z m � Y� { e C� b 	� a� a e 2� b 	� a! Z �
kF.4 C 7D ( H9;9@=/=94 � I�

�~ m # ~ b �#� m � Ca A 5a2 YC b ��Za 5 e
F.48. i �~ � m �� Ca A 5aYC b ��Z�]{ 5 e � 1 B�
� 9H.9[.H C

�� m Ca A 5a2 YC b ��Za 5 b ��YC b ��Z5 e
�� m 5a A Ca2 YC b ��Z5a A ��CYC b ��Z5a

345 C @=48. �Ca A 5a � m �YC A 5Z YC b 5Z � � 	� a� C 94. O45@ 7D =45G8/=94
�i �~ � � ¢ A� Y	� a Z� z�z{
�i �~ i "�i /4 � � ¢ A� %" %/ � za => � b 	 � 	 �

� @=4K Y� I� I�Z /F=@ =:;?=.@
Y� I� I� Z �i �

� 

i "
�( i �

$ �# � ¢ A� %" %/ 	 e => � b � b 	 � 	 �
� 9H.9[.H C 94. 8F.8o@ /F3/ >9H � m 	 e Be 2 e � � �
Y� I� I�Z �� ��� �� 3H889@Y# Z � ¢ �� 	 {�az� => B A # � 	 �
�D /F. 8F3=4 HG?. 345 =45G8/=94 94. [.H=O.@ /F3/
Y� I� I� Z � D� m 	z{�a �D �1��� 1

� 
 %���%� �
� ��

�
�� �D �

AD %/ %� 
 %���%� � 3H889@��� � �# Y� � 
 �# Z � � � Y� � � �# Z e

345 =/ .3@=?D >9??9E @ /F3/ /F. A� 49H: 9> � =@ 7 9G45.5 =45.; .45.4/?D 9> 	 345 � Ih9/. /F3/ /F. 5.H=[3/=[.@ 9> /F. >G48/=94 B A � YYB b 0 Z� B A # a Z [34=@F 94 /F. @G;;9H/ 9> � YYB A # Z�	 Z=> 	 � YB b 0 Zza I � 9H.9[.H C >9H 34D � � \ C
Y� I� I"Z �� ��� �� YB A # a Z� � ¢ A� 	 �z�
94 /F=@ @G;;9H/ I JH9: /F=@ 345 Y� I� I� Z 94. uG=8o?D 5.5G8.@ /F3/ /F. A � 49H: 9> /F. 3:;?=/G5. ��� =@7 9G45.5 =45.; .45.4/?D 9> 0 C 	 345 � I �



�¿����� �¥� ����¿�¥ �¿¸ �¹ ���¿ �������¥ ��¶ �¶ ��¶ �� ��¶ �¹��� ¸ ��
� $� $ �89 +�)9 � � #�� 
 � � 
#�� $ #. 49E 3@@G: . /F3/
Y� I� IBZ B�� ¢ 2� ¢ � e � �2 ¢ `� ¢ 2� ¢ B	za e B	za	� ¢ C� A 2� ¢ B	a	�
345 5.O4.
Y� I� I2Z �� Y� e ` e 2 Z m YB A � YY0 b BZ� B A # a ZZ� Y B A #

	 Z� { YB	� � b ` A C�
	� Z� a YB	� 2 A 2�

	� Z�� Y� ` A `�� Z�� Y�Z �
�9:: � � $� $#$ �QR £ 1 2 �W� �QR � �  Q �Q� WQ�  � �� >� >�� + TR, �� �* TW �� >� >�� > ?, QW

@@@� 1�(� �
{ �� �� 	/ �a �{�a @@@� � 	� {] {�� @@@� 1�(� �
{ ���� Y0/ v 	 Z	/ ��
a� {�a @@@�

+, QSQ A �VQ* WVR �Q< QW� VW 	 �W� � >
	'(( - $ #. 49E =4/H95G8. 899H5=43/.@
Y� I� I� Z � Y� Z m C� b 	�� { A �� a e ` Y� Z m �� a e 2 Y! Z m 2� b 	�! �
kF.4 
 m 	� C � m 	� a =4 Y� I2 I�	�Z 345 Y� I2 IB� Z E =?? F9?5 948. G4=>9H: 79G45@ >9H /F. >G48/=94@ =4Y� I2 I�j� Z 345 /F. ?9E.H 79G45@ Y� I2 IM	B	Z 3H. [.H=O.5 IJ =H@/ 97@.H[. /F3/ 7D ( H9;9@=/=94 � I�

� ~4 A � �4 m BYB A # a Z��a �` a2 a �2# A ` A �Z m BYB A # a Z��a �2` �2 a Y2a A Y� b ` Za Z �
74 /F. @G;;9H/ 9> �� E. F3[. /F3/ Y2a A Y� b ` Za Z � 	� I kF.H.>9H.

	 {�a��( $ m � a 	 Y� ~4 A � �4 Z � 	 {�a �
F.48. Y� I2 IB	Z I h.�/ A y L	z{�a� N � 	z{	z�� z� 94 /F. @G;;9H/ 9> �� 345 7D <.: 3Ho � I� E. @.. /F3/�A y L� N � � BIk9 [.H=>D /F. G;;.H 79G45@ 94 ��� 345 � E. ;G/ C lm � b ` 345 5.O4.
Y� I� I� Z � YC e ` e 5Z m # YC A `e ` e 5Z �
kF.4 C 7D ( H9;9@=/=94 � I�
Y� I� I�Z �� m # ~ m ` A C` 5 e �� m A �

5 b B̀ e
345

�� m #� A # ~ m Ca A 5a2`a 5 e
F.48.
Y� I� I� Z i �� � m �� Ca A 5a` �] { 5 e � 1 B�
� =48. C � 5 � Be ` � � 345 �Ca A 5a � � 	� C 94. G@.@ =45G8/=94 /9 5.5G8. /F. >9 ??9E =4K .@/=: 3/.@ >H9:Y� I� I�	� Z I
Y� I� I"Z �i �� � � ¢ A� Y	� Z� z�z{ e => � 1 BC

�i "�i �� i /� � � ¢ A� %" %/ � z�z{ e => � b 	 � 	 I� =48. �# Y� e ! Z m � YC� b 	�� { e�� a e C� b 	�! Z /F=@ =:;?=.@
Y� I� I� Z �i "� 
i �

�( i /$ �# � ¢ A� %" %/ 	 e => � b � b 	 1 B�
JH9: F.H. 94 C E. 834 3HKG. 3@ =4 /F. ;H99> 9> -.::3 � I� IB /9 O4=@F /F. ;H99> I �



�� �¿¥�¿¹ � ����¿� �¶��¿� ¸ ¸¿¿�¿�
� $� $ �89 +�)9 � � # 
 � � # 
 � � 
#�� $#. 49E 3@@G: . /F3/
Y� I� IBZ � ¢ B	z� e � �2 ¤ 2� ¤ 2� e B�		 	� ¢ 2� A C� ¢ �		�
345 5.O4.
Y� I� I2Z �� Y� e ` e 2 Z m YB A � YY0 b BZ� B A # a ZZ� Y B A #

	 Z� { YB	� 2 A 2�
	� Z� a YB	� � A ` b C�

	� Z�� Y�Z �
h9/. /F3/ => Y` e � e 0Z � @G;; �� /F.4 ` � YB�2 e �Z I
�9:: � � $� $#$ �QR £ 1 2 �W� �QR � �  Q �Q� WQ�  � �� >� >�� + TR, �� �* TW �� >� >�� > ?, QW
Y� I� I�Z @@@� 1�(� �
{ �� �� 	/ �a � {�a @@@� � 	 : =4 �� {�a] {�� e� {z{�� � @@@� 1�(� �
{ ���� Y0/ v 	 Z	/ ��

a�{�a @@@�
+, QSQ A �VQ* WVR �Q< QW� VW 	 �W� � >
	'(( - $ #. ;H9[. /F=@ =4.uG3?=/D >9H £ 1 � 345 £ m 2 � /F. K.4.H3? 83@. >9??9E @ 7D =4/.H;9?3/=94 Ik9 @.//?. /F. 83@. £ 1 � E. @./
Y� I� I� Z � m � Y� Z m �2� { A C� A 	�� a

` m ` Y� Z m �2� {345
Y� I� I�Z 2 m 2 Y! Z m 2� b 	�! �
h9/. /F3/ 5./ i Y� e ` Zi Y� { e � a Z m 	� a2� a{345 /F3/ �� { � � � => Y� Y� Z e ` Y� Z e 2 Y! ZZ � @G;; �� I #. /F.H.>9H. 97@.H[. /F3/ /F. 894@/34/ � =4 Y� I2 I�Z834 7. 8F9@.4 /9 7. .uG3? /9 	 I � =48. 
 m 	� /F. 3@@.H/.5 .@/=: 3/. >9 ??9E @ 948. /F. G4=>9H: .@/=: 3/.>9H �� �� ��

c/ � =@ 8F.8o.5 I #. F3[. 3?H.35D 49/=8.5 /F3/ B�2 ¢ ` ¢ � >9H Y` e � e 0 Z � @G;; �� C : 9H.9[.H 9>89GH@. B ¢ � ¢ 2 345 � �2 ¢ 2 ¢ 2� I h9/. /F3/ /F. [3H=37?.@ Y� { e � a e ! Z ?=[. /F.4 =4 /F. H.K=94 EF.H.� { � Y� �� e� Z C � a � YB	z� e �	 Z C ! � YAB	z� e B	z� Z I #. @F3?? .�/.45 /F. 8F34K. 9> [3H=37 ?.@ Y� I� I�	�Z /9/F. ?3HK.H H.K=94 EF.H. Y� { e � a Z � Y	 e B	z� Z ^ LB	z� e �	N m l 3 �
/F.4 >9H Y� { e � a Z � 3 E. F3[. ` Y� Z � Y�		� e$ Z Ip4/H95G8. 3G� =?=3HD 899H5=43/.@ �

{ m B2` m � {��
a m ` A � m C� b 	�� a �g.O4. � @G8F /F3/ # Y� e ` e 2 Z m � Y

�
Y� e ` Z e 2 Z C T>Q >

Y� I� I� Z � Y
�

e 2 Z m
�
{2 b

�
a A

�
aa
�
{2



�¿����� �¥� ����¿�¥ �¿¸ �¹ ���¿ �������¥ ��¶ �¶ ��¶ �� ��¶ �¹��� ¸ � Á
345Y� I� I"Z �# Y� e ! Z m # Y� Y� Z e ` Y� Z e 2 Y! ZZ m � Y� {� e C� b 	�� a e 2� b 	�! Z �
� =48. 5./ � �� 
 %� ( �

� �~ %� � m Y2` a Zz{ E. @.. >H9: <.:3Ho � I� /F3/
Y� I� I� Z A y L	�N m 2`aA y L� N Y	�� � Z m 2 YB A # a Zz� ��` �2 � Y	�� � Z �
h9E >9H � � 3 E. F3[. �� {� a � ¢ B�2	 345 /F.H.>9H.
Y� I� IMZ ���

� Y� Z` Y� Z A B ���
m �C� b 	�� a ��2� { �� ¢ B�		 b 2	 �� {� a � ¢ B� �

/F.H.>9H. �A y L	� N � � 	 345 �A y L�N � � BI h.�/
� ~4 Y� Y� Z e ` Y� Z e 2 Y! ZZ m YB A �# a Zz��a � Y� Z` Y� Z2 Y! Z � �#` Y� Z A B2 Y! Z �345 @=48. ` Y� Z 1 �		� E. @.. >H9: Y� I� IBZ /F3/ A� ~4 Y� Y� Z e ` Y� Z e 2 Y! ZZ � 	z��a� za I ).48. ��( $( mA	z{�a Y	� Za� ~4 � BI#. F3[. @/=?? F3[. /9 79G45 /F. A & 49H: @ 9> ��� 345 � I h9/. /F3/

�
� 


m 5a A
�
aa5 m 5 A

�
aa5 e �

� 
� 

m 	 e

�
� ( m B A 2

�
{
�
a5 e �

� (� ( m A 2
�
{5 e �

� (� (� ( m 	 e
�� m

�
{ A

�
a A

�
aa
�
{5a �

h9/. /F3/ => � � 3 /F.4 �
� 3� m L	 e B	z�� z{N ^ LC� b 	� B	z� e C� b �		� N �345 /F.H.>9H. �5a A

�
aa � m � Y	� a Z 94 3� I h9E /F. ;H.[=9G@ >9H:G?3@ .3@=?D =:;?D /F3/

�i� 

� � ¢ A 	� e

�i ��


� � m 	 e => � 1 2 C

�i� 

i D
� ( i �� � � ¢ AD %�� {z �D]� � e => F b � 1 BC

�i D
� ( i �� � � ¢ AD %�� z�D]� � �x @ 3 894@.uG.48. C E. O45 /F3/

�i �
� 


i D
�( i �$ �# � ¢ A� %D %� 	 e => � b F b � 1 B�JH9: F.H. 94 94. 834 3HKG. 3@ =4 /F. ;H99> 9> -.::3 � I� IB 345 /F=@ ?.35@ /9 /F. =4.uG3?=/D@@@� 1�(� �
{ �� �� 	/ �a � {�a @@@� ¢ A 	� {z{�� @@@� 1�(� �
{ ���� Y0/ v 	 Z	/ ��

a� {�a @@@�
EF=8F 89=48=5.@ E =/F Y� I� I�Z => £ 1 � Y@=48. � ¢ BZ Ih.�/ C E. ;H9[. /F. 83@. £ m 2 9> Y� I� I�Z 345 E9Ho E =/F /F. 8F34K.@ 9> [3H=37?.@
Y� I� IB	Z Y� Y� Z e ` Y� ZZ m Y� { A C� A 	�� a e � { Z e2 Y! Z m 2� b 	�! �� =48. 49E �� ~4 � � � za	z��a 7D Y� I��Z E. 49/. /F3/ ��( $ m 	z{�a Y	� Za� ~4 � BI � 9H.9[.H 
 m 	�345 � m 	� =4 Y� I2 I�	�Z I 74. 8F.8o@ /F3/ /F. A � 49H: @ 9> Y� I2 I�j�Z 3H. 79G45.5 345 94. 834 3;;?D) �9H: 345.H �@ 73@=8 ra .@/=: 3/. YLB"NZ /9 /F. 9;.H3/9H@ �� �� �

I kF.H.>9H. /F. 83?8G?3/=94 Y� I2 IB� Z H.:3=4@[3?=5 E =/F 9GH ;H.@.4/ 8F34K. 9> [3H=37 ?. 345 £ m 2 E =/F � {�a
 {�a m 	� I kF=@ @F9E @ /F. [3?=5 =/D 9> Y� I� I�Z=4 /F. 83@. £ m 2 I �



�� �¿¥�¿¹ � ����¿� �¶��¿� ¸ ¸¿¿�¿�
� $� �89 +�)9 � � # 
 � � � 
 � � � $#. 49E 3@@G: . /F3/
Y� I� IBZ B	z� ¢ 2� ¢ � e � �2 ¢ `� ¢ 2� e `� ¢ � e C� � LA2 e 2N e B	z�	� ¢ C� A 2� ¢ B		�
345 5.O4.
Y� I� I2Z �� Y� e ` e 2 Z m YB A � YY0 b BZ� B A # a ZZ� Y B b #

	 Z� { YB	 {� � A ` A C�
	� Z� a YB	 {� 2 A 2�

	� Z�� Y� ` A `�� Z�� Y�Z �
�9:: � � $� $#$ �QR £ 1 2 �W� �QR � �  Q �Q� WQ�  � �� >� >�� + TR, �� �* TW �� >� >�� > ?, QW

@@@� 1�(� �
{ �� �� 	/ �a � {�a @@@� � 	� {] {�� @@@� 1�(� �
{ ���� Y0/ v	 Z	/ ��
a� {�a @@@�

+, QSQ A �VQ* WVR �Q< QW� VW 	 �W� � >
;� QRU, VB � SVVB > � =48. 79/F 	 345 � 3H. 79G45.5 => # ¤ 	 YUB > -.::3 � IBI2Z E. : 3D 3@@G: . /F3/ 	� =@@: 3?? C @3D 	� ¢ B	z{� I 7/F.HE =@. 79/F 	 345 � 3H. 89:;3H37?. /9 B 345 /F. @/3/.: .4/ 9> -.::3 � I� IB>9??9E @ 5=H.8/?D >H9: kF.9H.: � IBIx @@G: =4K /F3/ 	� ¢ B	z{� E. G@. /F. 8F34K.@ 9> [3H=37?.@
Y� I� I� Z � Y� Z m C� b 	�� { b �� a e ` Y� Z m �� a e 2 Y! Z m 2� b 	�! �

#. @F3?? 49/ K=[. /F. 5./3=?@ 9> /F. ;H99> 9> -.::3 � I� IB @=48. =/ =@ 343?9K9G@ /9 /F. ;H99> 9> -.::3� I� IBI kF. 94?D 5=
.H.48. =@ /F3/ /F. 343?9KG. 9> /F. >G48/=94 3H=@=4K =4 Y� I� I� Z =@ K =[.4 7D
� YC e ` e 2 Z m # YC b `e ` e 2 Z �

74. 97@.H[.@ /F.4 /F3/
�� m # ~ m A ` b C` 5 e �� m A �

5 b B̀ e
�� m #� b # ~ m Ca A 5a2`a 5 e

@9 /F3/ 94. F3@ 34 343?9KG. 9> Y� I� I�	�Z =4 /F. ;H.@.4/ 83@. I �

� $� $ �89 +�)9 � � # 
 � � # 
 � � � $p4 /F=@ O43? 83@. E. 343?D�. /F. @=/G3/=94 EF=8F 89:.@ G; =4 -.::3 � IBI2 Y===Z I #. 3@@G: . /F3/
Y� I" IBZ � ¢ B	z� e � �2 ¤ 2� ¤ 2� e B�		 	� ¢ 2� A C� ¢ �		�
345 5.O4.
Y� I" I2Z �� Y� e ` e 2 Z m YB A � YY0 b BZ� B A # a ZZ� Y B b #

	 Z 	 ���YB A # a Z��� � { YB	� 2 A 2�
	� Z� a YB	� � A ` A C�

	� Z�� Y�Z �



�¿����� �¥� ����¿�¥ �¿¸ �¹ ���¿ �������¥ ��¶ �¶ ��¶ �� ��¶ �¹��� ¸ ��
�9:: � � $� $#$ �QR £ 1 2 �W� �QR � �  Q �Q� WQ�  � �� >� >�� + TR, �� �* TW �� >�>�� > ?, QW

@@@� 1�(� �
{ �� �� 	/ �a� {�a @@@� � 	 :=4 �� {�a] {�� e� {z{�� � @@@� 1�(� �
{ ���� Y0/ v 	 Z	/ ��
a� {�a @@@�

+, QSQ A �VQ* WVR �Q< QW� VW 	 �W� � >
k9 ;H9[. /F=@ 94. 49E =4/H95G8.@ 899H5=43/.@ 7D @.//=4K � Y� Z m �a� 
 b C� b 	�� a C ` Y� Z m �a� 
 C 2 Y! Z m2� b 	�! I kF. 8HG8=3? 97@.H[3/=94 =@ /F3/ �� A ` � =@ @: 3?? 345 /F.H.>9H. 94. 834 5=H.8/?D 353;/ /F. ;H99> 9>-.::3 � I� IB /9 3?@9 ;H9[. /F. 83@. £ m � 9> -.::3 � I" IBI #. 9: =/ /F. 5./3=?@ IJ9H /F. 83@. £ m 2 E. E9Ho E =/F � Y� Z m � { b C� b 	�� a C ` Y� Z m � { C 2 Y! Z m 2� b 	�! I xK3=4 /F.3HKG:.4/ 9> -.::3 � I� IB 3;;?=.@ I

� $� $ 	'(( - ( - 	'(, (),&,(% � $� $ kF. OH@/ 3@@.H/=94 Y=Z >9??9E @ >H9: -.::3 � IBIB Y==Z 345 -.::3 � IBI2Y=Z I #. @F3?? ;H9[. /F. 3@@.H/=94@ 9> ( H9;9@=/=94 � I	 >9H ?3HK. � 345 � � %� %� H.;?38.5 E =/F �]� %� %� I kF.@/H3=KF/>9HE3H5 49/3/=943? : 95=O83/=94@ 9> /F. .3@=.H 83@. ` � 2 � B >9H @: 3?? � C 345 >9H /F. 9;.H3/9H
� z� %� %� 3H. ?.>/ /9 /F. H.35.H Ip4 EF3/ >9??9E @ E. O� � m � b �� C � 1 AB�2 345 ?./
Y� I� IBZ � � %� Y� e ` e 2 Z m

I z{�za� YB A � YY0 b BZ� B A # a ZZ�� Y# Y� e ` e 2 ZZ� �� %{� Y# Z Y2� YB A # a ZZ � �
( 89@ Y0 3H889@ # Y� e ` e 2 Z A �a � Z �-./ � � %� 7. /F. =4/.KH3? 9; .H3/9H E =/F o.H4.? � � %� I kF.4
Y� I� I2Z �]� %� %� � Y� e ` Z m 2z� � �
( ` �zn�a� � %�c � %� Y� e ` Z
E =/F
Y� I� I� Z c � %� Y2 Z m 0z� � Y2 Z2 �] �nza��a �
	'(( - ( - �� $� $���� $ #. K=[. /F. ;H99> 9> Y� I	 I2Z I -./ w 1 � 345 33 m Lw ew b BN C �3 lm � �

� � #. 49/./F3/ /F. >G48/=94 � � %� L� �3 N =@ @G;;9H/.5 =4 Lw A 2 ew b �N C 7D -.::3 � IBIB Y=Z I� 9H.9[.H => 2z�wa ¢ 2z{� 345 2 � Lw ew b BN C ` � Lw A 2 ew b �N 345 Y� e ` e 2 Z � @G;; � � %� /F.4�` A 2 � 1 B�2 C 7D -.::3 � IBIB Y===Z C 345 /F =@ ?.::3 @/3/.@ 3 O4.H ?9 83?=�3/=94 ;H9;.H/DI �;?=/ /F. =4/.H[3?33 m Lw ew b BN =4/9 @G7 =4/.H[3?@ 9> ?.4K/F 2z�z{�w a C
33 %� m Lw b 2z�z{� �wa ew b 2z�z{� Y� b BZw aN e

345 ;G/ �3 %� lm � �
� 	�

I kF.4 � � %� L� �3 %� N E =?? 7 . @G;;9H/.5 =4 @./@ � �3 %� C � m � BC =4 EF=8F ` � w 345` A �� =@ H.@/H=8/.5 /9 34 =4/.H[3? 9> ?.4K/F � 2z�wa � B� @;.8=O83??D
� �3 %� m � Y� e ` Z l ` � Lw A2 ew b�N ew b2z�z{��w a A�2z�] ��w a ¢ ` A�� ¢ w b2z�z{� Y�b BZw a A �2z�z��w a � �
h9E =/ =@ 8HG8=3? /F3/ .[.HD Y� e ` Z =@ 894/3=4.5 =4 3/ :9@/ 3 79G45.5 4G:7.H Y¤ 2{�� Z 9> @./@ � �3 %� I p//F.H.>9H. @G� 8.@ /9 ;H9[. Y� I	 I2Z G45.H /F. 3@@G:;/=94 /F3/ 3?? �/ 3H. @G;;9H/.5 =4 3 O�.5 33 %� Y9H 33=> 2z{� ¢ 2z�w a ¢ 2� Z I #. 5=@8G@@ /F. 3HKG: .4/ =4 /F. 83@. 2z�wa ¢ 2z{� 345 ?.3[. /F. 49/3/=943?: 95=O 83/=94@ =4 /F. @?=KF/?D @=:;?.H 83@. 2z�wa � B /9 /F. H.35.H I74. 8F.8o@ /F3/



�� �¿¥�¿¹ � ����¿� �¶��¿� ¸ ¸¿¿�¿�
� � %� L� � �

� 	�
N m 1

�

� �3 %� %� �1��{ �� %3 %� %���
� %� %� %3 %� L� � �

� 	�
N

EF.H. .38F � � %� %� %3 %� =@ 9> /F. /D;. /H.3/.5 =4 -.::3 � I� IB C E =/F 	� a � 2z�w a 345 EF.H. � Yw e � e � Z 345/F. 89.� 8=.4/@ �� %3 %� %� 3H. 79G45.5 C E =/F 79G45@ =45.; .45.4/ 9> w e � e � e 0 IkF.H.>9H.

� � a
{ � a��


a� � 1�(� a��
{ ���]� %�� %� L�/ � �
� 	�

N ��
a� �( `nz{_` _�� 
�

� 2� 
��( w ��
� ] �z �( � � a
{ 1��� { �� �� 	�

� 1�(� a��
{ ��� �� %� Lc � %�� �
�
� 	�

N ��
a� �( _`_�� 
�

� 2� 
��( w ��
� ] �z �( w a2z� �� � 1�(� a��
{ ���� Y0/ 2z��a Zc � %�� � �
� 	� ��

a� �( _2� 
�
� w ��
� w a�]{2z� ��
( �� � 1�� 
a��( ��0z�/ �� Y0/ 2z��a Z�/ � �

� 	�
�� Y2 Z ��a�

�( _2� 
�
� 2� �a�]{�2z� ��
( �� � 1�� 
a��( ��0z�/ �� Y0/ 2z��a Z�/ � �

� 	�
�� Y2 Z ��a �

�( 2nz{_2� 
� �
h9E

0z�/ �� Y0/ 2z��a Z2a�]{2z� ��
( � 
�

���4 Zz�z 
( Y2z��a2 Z (��
( L?9K Y2 b 0/ 2z��a ZN 
( z 
� => 2 ¢ £ ¢ �
� �� z� �{�� ���4 �z�z (� Y2z��a2 Z�]{z (� => £ � �

345 @=48. F.H. 2z��a2 � 2�z��a � BC 2z��a0/ � B YF.48. 0/ � 2 Z E. O45 G@=4K /F. 3@@G:;/=94@ 94 
/F3/ /F. ?3@/ uG34/=/D =@ .@/=: 3/.5 7D � � %� Y0/ e 2 Z : =4 � Y2z��a2 Z �a�] {��a e Y2z��a2 Z�]{za�� � � /F =@ =:;?=.@ /F.5.@=H.5 .@/=: 3/. E =/F �/ H.;?38.5 7D �/ � �
� 	�

I x @ ;9=4/.5 9G/ 379[. E. 97/3=4 /F. >G?? =4.uG3?=/D Y� I	 I2Z 3@3 894@.uG.48. IkF. ;H99> 9> Y� I	 I�Z =@ .�38/?D 343?9K9G@ I h9E ` � 2 � B =4 -.::3 � I� IB 345 E. 49/. /F3/ 7D � IBIBY=Z E. F3[. � � %�� %� L��/ N Y� e ` Z m � � %�� %� L� 2{��� %{� 4�/ N Y� e ` Z >9H ` ¢ � I #. @; ?=/ /F. 2j=4/.H[3? LB	z� e B	N =4/9=4/.H[3?@ 9> ?.4K/F 2z{�z� YUB > /F. 83@. Y[==Z 9> -.::3 � IBIBIZ kF.4 E. 894/=4G. 3@ =4 /F. ;H99> 9> Y� I	 I2Z IJGH/F.H 5./3=?@ 3H. 9: =//.5 I �

	'(( - ( - �� $� $� � $ h9E E. 894@=5.H �]� %�� %� �/ Y� e ` Z EF.H. � �2 ¢ ` ¢ 2� 345 � ¢ B	z� I #. @;?=/ /F.=4/.H[3? LB�2 e � N =4/9 @G7=4/.H[3?@
E� m L B2 b 2z�z{��� e B2 b 2z�z{� Y� b BZ� N �

�D -.::3 � IBIBC Y=[ Z C =/ @G� 8.@ /9 3@@G: . /F3/ � =@ @G;;9H/.5 =4 LB�2 e � N � :9H.9[.H C => � =@ @G;;9H/.5=4 E� C /F.4 � 2{ %a4� 2� �a %a�4�]� %�� %� � =@ @G;;9H/.5 =4
� � m � Y� e ` Z l � �2 ¢ ` ¢ 2� e B ¢ � ¢ 2 e B2 b B�2 � 2z� b �� 2z�z{� ¢ ` b � ¢ B2 b B2� 2z� b Y� b BZ� 2z�z{� � �



�¿����� �¥� ����¿�¥ �¿¸ �¹ ���¿ �������¥ ��¶ �¶ ��¶ �� ��¶ �¹��� ¸ ��
p> � =@ @G;;9H/.5 =4 E� /F.4 E. 834 3;;?D -.::3 � I� IB /9 .@/=: 3/. /F. r� 49H: 9> /F. @uG3H. >G48/=943@@98=3/.5 /9 � � %�� YG@=4K ?=4.3H 89:7=43/=94@ 9> /.H: @ 9 88GH=4K /F.H.Z I #. 97/3=4 E =/F c�� %� 3@ =4 Y� I� I� Z

� � ��
�

� 1�(� a��
{ ���]� %�� %� L�/ � �
�
N ��
a�� �a`nz{_`_�� {��

� 2� 
��( � ��
� ] �z �( � � ��
�

� 1�(� a��
{ ��� �� %� Lc � %�� � �
�
N ��
a�� �a _` _��{��

� 2� 
��( � ��
� ] �z �( 2z�� {] {�� � �4� { � 1�(� a��
{ ���� Y0/ 2z��a Zc�� %�� �
�
Y2 Z ��a�

� �a_2�{��
� 2z� ��
( � �]{zn � 
( z 
� � � �4� { � 1�(� a��
{ ��0z�/ �� Y0/ 2z��a Z�/ Y2 Z2 �] ��(( � �

�
Y2 Z ��a�

� �a_2�{��
� 2z� (��
� :=4 �Be 2z� � 
� z 
� � �� �]{zn � 
( z 
� � � � �1/ ��

� � %� Y0/ e 2 Z�/ Y2 Z� �
�
Y2 Z ��a�

��a2nz{_2�{��
345 /F=@ D=.?5@ /F. 5.@=H.5 =4.uG3?=/D >9H �/ @G;;9H/.5 =4 E� Y@=48. 2 � B /F.H.Z I � =48. .[.HD Y� e ` Z �LBe 2N ^ L� �2 e 2� N =@ @G;;9H/.5 =4 94?D 3 79G45.5 4G:7.H 9> @./@ � � E. 97/3=4 /F. =4.uG3?=/D Y� I	 I� Z >9H
� � %� %� H.; ?38.5 7D �]� %� %� I kF. 89HH.@;945=4K =4.uG3?=/=.@ >9H � z� %� %� 345 >9H � � %� %� 3H. 5.H=[.5 343?9K9G@?D �F.H. E. F3[. /9 G@. -.::3 � I� IBI �

	'(( - ( - �� $� $�� $ -./ � ¢ B	z� 345 >9H � 1 	 ?./
3� m L�2 b 2z�z{� �� e �2 b 2z�z{� Y� b BZ� N �

p> � =@ @G;;9H/.5 =4 3� Y@9 /F3/ 3� � L� �2 e 2� N =@ 49/ .:;/DZ /F.4 C 3889H5=4K /9 -.::3 � IBIBIC ;3H/ Y[ Z C
� 2{ %a4� 2{�� %� 4�]� %� %� � =@ @G;;9H/.5 =4 3 @/H=; EF.H. � A ` b 2 � 2z�� C 43: .?D

� � m � Y� e ` Z l �2 A 2z�] �� b 2z�z{� �� ¢ ` A � ¢ �2 A 2z�z�� b 2z�z{� Y� b BZ� � � YLBe 2N ^ LB�� e � NZ �kF. /.H: @ � � %� L� � �
�
N 834 7. .@/=: 3/.5 G@=4K -.::3 � I� IB I #. 97/3=4

� � �
��

� 1�(� a��
{ ��� � %�� %� L�/ � �
�
N ��
a �� �a `nz{_` _�� {��

� 2z� ��
( �� �
��

� 1�(� a��
{ ��� �� %� Lc � %�� �
�
�
N ��
a�� �a_` _�� {��

� 2z� ��
( :=4 �� 
( ] 
� e� {z 
� � �� � 1�(� a��
{ ��0z�/ �� Y0/ 2z��a Z�/ Y2 Z2 �] �nza��a� �
�
Y2 Z ��a�

� �a _2�{��
� 2z� ��
( :=4 �� 
( ] 
� e� {z 
� �� �] ��(( z ��
� � � � 1�(� a��
{ ��0z�/ �� Y0/ 2z��a Z�/ Y2 Z� �

�
Y2 Z ��a�

� �a2nz{_2�{�� �
).H. E. G@.5 /F3/ 2 � � =4 3� I #. 834 >GH/F.H .@/=: 3/.

0z�/ �� Y0/ 2z��a Z � � 2 �� � z�z 
( Y0/ �2 Zz�z 
( L?9K Y2 b 0/ �2 ZN{�az{�� => 2 ¢ £ ¢ �A� 2 �� � z�z (� Y0/ �2 Zz�z (� => £ � �345 /F. 3@@.H/.5 =4.uG3?=/D >9??9E @ 3>/.H 3 @F9H/ 89:;G/3/=94 >9H � H.;?38.5 7D � � �
�
I � =4 8. .[.HD Y� e ` Z �LBe 2N ^ LB�� e � N =@ @G;;9H/.5 =4 94?D 3 79G45.5 4G:7.H 9> /F. @./@ � � E. 97/3=4 /F. >G?? =4.uG3?=/D Y� I	 I�Z C >9H

� � %� %� H.;?38.5 7D �]� %� %� I xK3=4 /F. 5.H=[3/=94 9> /F. 89HH.@;945=4K =4.uG3?=/ =.@ >9H � z� %� %� 345 >9H � � %� %�=@ @=: =?3H C @.. -.::3 � I" IBI � I



�� �¿¥�¿¹ � ����¿� �¶��¿� ¸ ¸¿¿�¿�
� $� $ �(%+ �*),(% � 	'(( -) ( - �89('9: ) � $� �%) � $� $
� SVVB VB ?, QVSQP � >� > kF. 83@. £ m 2 >9??9E @ >H9: /F. @;.8/H3? /F.9H.: I #. @F9E .@/=: 3/.@ Y2 I2Mj� BZ E =/Fy� %/ H.;?38.5 7D � � %�� I kF. 3@@.H/=94 9> kF.9H.: 2 I� >9??9E @ /F.4 7D 89:7=4=4K /F.@. .@/=: 3/.@ E =/F /F..@/=: 3/.@ >9H /F. 4949@8=??3/9HD /.H: @ =4 Y2 IB"Z 345 Y2 I2�Z EF=8F E.H. 3?H.35D 83HH=.5 9G/ =4 �� I � 9H.9[.HY2 I�2Z E3@ 3?H.35D ;H9[.5 =4 �� I#. OH@/ O� r 1 � 345 894@=5.H � � %�� �/ Y� e ` Z EF.H. � � 3 C ` � L2� e 2�] {N I <.83?? /F3/ 7.83G@. 9> /F.?9 83?=�3/=94 9> /F. o.H4.? /F. >G48/=94 �/ 834 7. H.;?38.5 7D �/ �� EF.H. �� =@ /F. 8F3H38/.H=@/=8 >G48/=949> L2�z{ e 2�]aN �h9E � � %�� m � � � � %�� %� EF.H. 3889H5=4K /9 /F. ?9 83?=�3/=94 ;H9;.H/=.@ 9> � � %� 345 ( H9;9@=/=94 � I	 E.@G: 9[.H 3?? � E=/F 0/ 1 2��a 345 2 ��]{���a 1 2�z{ C /FG@ E. : 3D ?=4o � m 2r A B2 b C E=/F C 1 	 I #..@/=: 3/. E =/F � m <. Y� Z

� �� � a��

a� �1/ �� � %�� �/ �a�� �a`nz{_`_�� {��

¢ &1��� � �� � a��

a� �1/ �� � %�� %a�z{a] � L�/ �� N �a���a `nz{_`_�� {��

� &1��� 2z� (��
� : =4 �Be 2z� � 
� z 
� � � �� �1/ �� � %� Y0/ e 2 Z L�/ ��N �a�� �a2nz{_2�{��
G45.H /F. H.@/H=8/=94 94 
 =4 ( H9;9@=/=94 � I	 I #. 834 @G: =4 C => � � AB�2 345 3?@9 => � m AB�2 3452 ¢ £ ¤ � I 
9:7=4=4K /F.@. .@/=: 3/.@ 345 @G:: =4K /F. £ /F ;9E.H@ =4 r E. 97/3=4
Y� IM IBZ ��� � &

�

�1/ �� � %�� �/ �a �� �a `nz{_`_�� {�� � �� �1/ �� � %� Y0/ e 2 Z�/ �a�� �a2nz{_2�{��
=> � � AB�2 9H � m AB�2 345 2 ¢ £ ¤ � C 345 
 ¢ : =4 �� b B�2 e � b 2�£ � IkF. .@/=: 3/. 94 L	 e �N =@ .[.4 :9H. @/H3=KF/>9HE3H5 I x;;?D=4K � =4o9E @o= �@ =4.uG3?=/D =4 Y� I	 I�Z 345@G:: =4K � �
� 2z� �a�]{��� : =4 �Be 2z� �{��z{�� �� D=.?5@Y� IM I2Z

� �� � �

{��� �1/ �� � %�� L� 2{��� %& � �/ N �a�� �a`nz{_`_�� {�� � � � �1/ �� � %� Y0/ e 2 Z�/ �a �� �a2nz{_2�{�� �
h.�/ E. 3;;?D Y� I	 I�Z E =/F � m 2z� I #. : 3D @G: =4 � => £ � 2 345 0 1 � 345 £ � � 345 0 m 2 Ix;;?D=4K � =4o9E @o= �@ =4.uG3?=/D 345 @G:: =4K =4 � 3@ =4 /F. ;H.[=9G@ 83@. D=.?5@

Y� IM I�Z � �� � �

{��� �1/ �� � %�� L� 2� %{��� 4�/ N �a�� �a`nz{_`_�� {�� � �� �1/ �� � %� Y0/ e 2 Z�/ �a �� �a2nz{_2�{��
=> £ � 2 345 0 1 � 345 £ � � 345 0 m 2 I p> 0 m 2 345 £ ¢ � E. =4/H95G8. 34 355=/=943? >38/9H /9 =4@GH.894[.HK.48. =4 � � 49/. /F3/ >9H � � 2 � B 345 0/ 1 B E. F3[. B � � 1 YB b 0/ �2 Z1 I kFG@
Y� IM I� Z � �� � �

{��� �1/ �� � %�� L� 2� %{��� 4�/ N �a �� �a `nz{_`_�� {��
¢ A1 � � �1/ �� � %� Y0/ e 2 Z YB b 0/ �2 Z1 �/ �a �� �a2nz{_2�{��



�¿����� �¥� ����¿�¥ �¿¸ �¹ ���¿ �������¥ ��¶ �¶ ��¶ �� ��¶ �¹��� ¸ ��

=> 0 m 2 345 2 ¢ £ ¢ � IJ =43??D E. 3;;?D Y� I	 I� Z E =/F � m B	z�2z� I �D /F. 3@@G:;/=94 � b B�2 � 0 YB�2 A B�£ Z A B�2 E. K./894[.HK.48. =4 � C 345 3K3=4 E. F3[. 894[.HK.48. =4 � >H9: Y� I	 I� Z I kF=@ D=.?5@
Y� IM I�Z � �� � {���

� �1/ �� � %�� �/ �a �� �a `nz{_`_�� {�� ¢ A � � �1/ �� � %� Y0/ e 2 Z�/ �a ���a2nz{_2�{��
=> 2 ¢ £ ¤ 20 � Y0 A BZ 345 � 1 AB�2 9H £ 1 20 � Y0 b BZ 345 � b B�2 � 0 YB�2 A B�£ Z A B�2 IkF.9H.: 2 I� >9 ??9E @ 7D 89:7=4=4K Y� IM IBj�Z I �

� SVVB VB ?, QVSQP � >� > k9 ;H9[. /F. H.@/H=8/.5 E.3o /D;. =4.uG3?=/=.@ =4 kF.9H.: 2 I� E. 3@@G: . /F3/
� m � b �� 345 � b B�2 1 	 C 345 5.O4. £ � 7D � b B�2 m 0 YB�2 A B�£ �Z A B�2 I #. 97@.H[. /F3/ /F. 379[.3HKG:.4/@ D=.?5 >3[9H37?. *RSVW! R�< Q .@/=: 3/.@ >9H /F. 8H=/=83? .�;94.4/ £ � C >9H /F. /.H: @ =4 Y� I	 IBj�Z 345Y� I	 I�Z I )9E.[.H /F. .@/=: 3/.@ Y� I	 I� Z >9H � � 2z� � B 59 49/ D=.?5 3 79G45.5 @G: =4 � Ih9E ?./ � � 7. /F. 8F3H38/.H=@/=8 >G48/=94 9> /F. =4/.H[3? L2z�z{ e 2z� N I #. 5.O4.

� � %�� %/ Y� Z m � � Y` Z� � %� LYB b 0/ �2 Z� � N �
x @@G: . OH@/ 20 � Y0 A BZ ¤ £ � ¢ � I kF.4 � b B�2 m 0 YB�2 A B�£ � Z A B�2 � 	 I �D ( H9;9@=/=94 � I	 K=[.4= � 	 /F.H. =@ £ Y= Z � £ � @9 /F3/ /F. =4.uG3?=/DY� IM I� Z
� �� � &� �1/ �� � %�� %/ �/ Y� e ` Z �a �� �a `nz{_`_�� {�� � 2� �n � 
( z 
� �z�z{� � � &� �1/ ��/ Y2 Z �a �� �a2nz{_2�{��

F9?5@ >9H 2 ¢ £ ¢ £ Y= Z 345 
 ¤ �b B�2 A = I kF. 5.@=H.5 H.@/H=8/.5 E.3o /D;. =4.uG3?=/D >9H /F. [.8/9Hj[3?G.59;.H3/9H �� �
� � � %�� %/ �/ 
� >9??9E @ 49E >H9: 34 =4/.H;9?3/=94 ?.::3 =4 �� 9> L�N Y@.. 3?@9 L2N >9H 3 8?9@.?DH.?3/.5 3HKG: .4/Z Ip> £ � � � E. F3[. Y� IM I� Z E =/F 
 m � b 2�£ >9H @9: . 9;.4 =4/.H[3? 9> £ �@ 894/3=4 =4K £ � Y7D 3 @=: =?3H3HKG:.4/Z I kF. @3: . =4/.H;9?3/=94 3HKG: .4/ 3;;?=.@ I x ?? 9/F.H 9; .H3/9H@ =4[9?[.5 3H. .=/F.H 9> @/H94K/D;. Y3@ 3 894@.uG.48. 9> kF.9H.: � I	Z 9H 9> E.3o /D;. 7D /F. .@/=: 3/.@ 9> �� YF.H. E. F3[. /9 3@@G: .p: Y� Z m 	 => � m AB�2Z I �

� $ �,, �,+�&,(%) &( ), 9+&'�� :* �&,, �,9')
�9:: � � $#$ �QR �  Q R, Q *P�� �Q*R TWRQ! QS � Y0 A BZ�2 > ;-<< V*Q R, �R w T* Q�QW �W� � m 
w *�RT*� Q*
Y� IBZ � ��/ � �/ � Y�Z �_� ¤ $ B VS 	 ¢ 	 ¢ �

?, QW w YvAfZ T*  V-W�Q� VW r� Y\] e r a Y6 ZZ 
 B VS B ¢ £ ¢ $ >
	'(( - $ #. G@. /F. >9H:G?3
Y� I2Z __� ���]{E�]{ Y�0 Z� m 0E� Y�0 Z��]{ e
EF=8F >9??9E @ >H9: LB� C " I2 I� Y�	ZN IkF.H.>9H. =4/.KH3/=94 7D ;3H/@ D=.?5@

� � Y�ZE� Y�0 Z��]{_� m A0z{ � � � Y�Z� E�]{ Y�0 Z��]a _� e



�� �¿¥�¿¹ � ����¿� �¶��¿� ¸ ¸¿¿�¿�
345 => E. 5.O4. �� Y�Z m �z{� � Y�Z 345 =/.H3/. E. 97/3=4

w Y0Z m B2I � � Y�Z 89@ Y�0 Z_�
m � I2 0 {�a � � Y�ZEz{�a Y�0Z�z 
( ]{_�
m YABZ�� I2 0 {�az� � � �� Y�ZE�z{�a Y�0Z��z 
( ] {_� �Y� I� Z

#. G@. Y� I� Z >9H � m � I � =48. Y�vAfZ 
( z� E� z 
( Y�v AfZ =@ G4=>9H: ?D 79G45.5 94 r& Yra Z 7D kF.9H.:BI2 345 /F.H.>9H. 94 3?? r� Yr a Z C B ¢ £ ¢ $ C E. @.. /F3/ /F. 8945=/=94
Y� I� Z � ��a� �� � Y�Z �_� ¤ $
=:;?=.@ /F3/ w YvAfZ =@ 79G45.5 94 r� Yra Z I �D =45G8/=94 94. 8F.8o@ /F3/

�a�� �� Y�Z m �1/�{ �/ %� �/ � �/ � Y�Z
>9H @G=/37?. 894@/34/@ �/ %� I kF=@ 89:;?./.@ /F. ;H99> I �

-./ raD 5.49/. /F. @/3453H5 ra �979?.[ @;38. I x;;?D=4K /F. 
3G8FDj�8FE3H� =4.uG3?=/D 345
( ?348F.H.? �@ /F.9H.: E. @.. /F3/

� ��/ � �/ � Y�Z � ¢ AD �C/w �� (
�
�� � e => F � 	 b B�2 �

�D @83?=4K E. 97/3=4
�('( ���'� � $� $ ;-<< V*Q R, �R w T* Q�QW �W� *-<< VSRQ� TW LA� e � N > �QR F � � b B�2 
 +, QSQ � T* �* TW
�QPP� � >� �W� �**-P Q w � raD � ?, QW w YvAf ��Z T*  V-W�Q� VW r� Y\] e r a Y6 ZZ 
 B ¢ £ ¢ $ 
 + TR, V< QS�RVSWVSP ¢ A Y� Z �w �� (� >

kF=@ H.@G?/ =@ 894[.4=.4/ 7G/ >3H >H9: 7.=4K @F3H; Y89:;3H. kF.9H.: � I� 7.?9E Z Ix @ : .4/=94.5 =4 /F. =4/H95G8/=94 94. 834 ;H9[. ?9 83? @: 99/F =4K H.@G ?/@ >9H /F. E3[. 9;.H3/9H =4 /F.H34K. £ 1 20 � Y0 A BZ I k9 5.5G8. /F=@ >H9: kF.9H.: BI2 E. F3[. /9 G@. /F. @/3453H5 3@D:;/9/=8 .�;34@=94>9H /F. �.@@.? >G48/=94@ YLB� C " IB� IBY�ZNZ C 43:.?D >9H � � B
Y� I�Z YI �2Z{�a E� z{�a Y� Z m � z{1/�� �/ %� 89@ Y� A 
 I �2Z�za/ z{�a b � z{1/�� _/ %� @=4 Y� A 
 I �2Z�za/ z��a b �z� � � Y� Z
EF.H. �� m B 345 /F. 5.H=[3/=[.@ 9> � � 3H. 79G45.5 >G48/=94@ =4 LBe $ N I
9H9??3HD BI� =4 /F. =4/H95G8/=94 >9??9E @ >H9: Y=Z 345 Y==Z 9> /F. >9??9E =4K
	'(, (),& ,(% � $� $ ;-<< V*Q £ 1 20 � Y0 A BZ �W� F � 0 YB�2 A B�£ Z A B�2 >

�T� �QR w D %~ Y0Z  Q VWQ VB R, Q P- �RT< �TQS* YB b �a0a ZzD�a 89@ Y�0 Z VS YB b �a0a Zz�Dz{��a @=4 Y�0 Z� Y�0Z > ?, QW
� B2� � �z� �w D %~ YvAfZ� ��� %a_�� {�� � �� �� %a �



�¿����� �¥� ����¿�¥ �¿¸ �¹ ���¿ �������¥ ��¶ �¶ ��¶ �� ��¶ �¹��� ¸ ��
�TT� �QR �  Q �W Q�QW A & B -WURTVW + TR, UVP< �UR *-<< VSR TW \ � �	� > �QR � 1 B > ?, QW B VS = � 	 �W�20 � Y0 A BZ ¢ £ ¢ $

Y� I� Z � B2� � �z� �� YvAfZ 89@ � v Af� ��� %a_� � {�� ¢ A1� n � 
( z 
� �z 
( ]1 �� �� %a �
	'(( - $ Y=Z 
F99@. 
 C � @9 /F3/ 0 YB�2 A B�£ Z A B�2 ¤ 
 ¤ � ¤ F I #. EH=/. 9G/ /F. 3@D:;/9/=8 .�;34@=94>9H E�z{�a 345 E� z{�a @=:G?/34.9G@?DI kF.4 >9H ?3HK. �

Y� I"Z � I2 � {�a � E�z{�a Y� ZE� z{�a Y� Z � m � 89@ Y�I �2Z @=4 Y�I �2Z89@ Y
 I �2Z @=4 Y
 I �2Z � Y3 A � Y� e 
 e � z{ZZ � 89@ �@=4 � � b �� Y� Z
EF.H. /F. .4/H=.@ 9> /F. : 3/H=� � Y� e 
 e � z{Z 3H. ;9?D49: =3?@ 9> � z{ E =/F 49 894@/34/ /.H: @ � : 9H.9[.H�� Y� Z m � Y�� �z� Z >9H ?3HK. � 345 /F. @3:. F9?5@ >9H =/@ 5.H=[3/=[.@ 9> 9H5.H ¢ � I 
 ?.3H?D 3 A � Y� e 
 e � z{Z=@ =4[.H/=7?. >9H ?3HK. � 345 /F.H. =@ �� m �� Y� e 
 Z � B @9 /F3/ >9H � � �� .38F .4/HD �"/ Y� Z 9> /F. =4[.H@.@3/=@O.@ ��"/ Y� Z � ¢ A 345 �� �� �"/ Y� Z � ¢ A�� z{z� C >9H � 1 BI-./ � 7. 34 .[.4 @:99/F >G48/=94 94 \ C @9 /F3/ � Y� Z m B => �� � ¢ 2�� 345 � YCZ m 	 => �� � 1��� I p/ >9 ??9E @ >H9: 
9H9??3HD � I2 /F3/ /F. 9;.H3/9H@ � YvAfZ Y3 A fZzD�a 89@ YvAfZ 345 � YvAfZ Y3 AfZz�Dza��a @=4 Yv AfZ�vAf 3H. 79G45.5 94 3?? r� Yra Z 345 /F. @3: . 3;;?=.@ /9 /F.=H 5=?3/.@ Ip4[.H/=4K Y� I"Z E. @.. /F3/ >9H ?3HK. � � 	

YB A � Y� ZZ 89@ Y� Z m YB A � Y� ZZ ��� Y� Z E�z{�a Y� Z
�
�z{�a b �� Y� Z E� z{�a Y� Z

� � z{�a b ` Y� Z

EF.H. �� =@ 3 @D:79? 9> 9H5.H � 345 �� =@ 3 @D:79? 9> 9H5.H 
 C /F. 79G45@ 7.=4K 5.;.45=4K 94 79/F �345 
 C 345 ` =@ 3 @D:79? 9> 5.KH.. A� I � 9H.9[.H YB A � YvAfZZ` Yv AfZ =@ 79G45.5 94 3?? r� C @=48.=/ 834 7. EH=//.4 3@ 3 894[.HK=4K @G: 9> 5=?3/.@ 9> :G?/=;?=.H@ /F3/ >3?? G45.H /F. @89; . 9> 
9H9??3HD � I2Y3?/.H43/=[.?D 3;;?D -.::3 � IBZ IJ9H � 1 B ?./ � � Y� Z m � Y2z�

� Z A � Y2z�]{� Z I �D 
9H9??3HD � I2 345 @83?=4K E. @.. /F3/ /F. 9;.H3/9H@
� � Y�vAfZ�� Y�v AfZ Y3 A �af ZzD�a 345 � � Y�v AfZ�� Y�v AfZ Y3 A �af ZzD�a 3H. 79G45.5 94 r� Yra Z >9H3?? £ � LBe $ N E =/F 9;.H3/9H 49H: 79G45.5 � Y2z� �Dz� � Z 345 � Y2z� �Dz� � Z C H.@; .8/=[.?DI JH9: /F=@ 345kF.9H.: BI2 /F. 3@@.H/=94 >9H Y3 A �af ZzD�a 89@ Y�v AfZ >9??9E @ =::.5=3/.?D 7D @G:: =4K 9[.H � IkF. 9/F.H 3@@.H/=94@ 3H. ;H9[.5 343?9K9G@?DI p4 ;3H/=8G?3H C Y==Z	 Y� I� Z >9 ??9E @ 7D 97@.H[=4K /F3/ C 7D
9H9??3HD � I2 C � Y� YAf ZYBb � a YAf ZZD�a =@ 79G45.5 94 r� Yra Z C E =/F 9;.H3/9H 49H: 9> 9H5.H Y� D Z ¢ � Y� D Z CE =/F F m 0 Y {a A {� Z A {a b = � �

#. 49E ;H9 8..5 /9 ;H9[. 3 [.H@=94 9> kF.9H.: BI� 94 K.4.H3? 894=8 : 34=>9?5@ I
�89('9: � $� $ ;-<< V*Q R, �R w T* UVP< �UR�� *-<< VSRQ� TW L� z{ e� N 
 B VS *VP Q � � 	 �W� R, �R annz{ ¢ £ ¢ $ >
' **-P Q R, �R
Y� I� Z � � ��
w Y` Z �YB b ` Z� 
� � _`� {�� � ¢ � ¤ $ e 
 � Y0 A BZ Y B2 A B£ Z �
?, QW R, QSQ T* � UVW*R�WR A� %� TW�Q< QW�QWR VB � *V R, �R w YvAf ��Z T*  V-W�Q� VW r� Y\] e r a Y6 ZZ + TR,V< QS�RVS WVSP ¢ A� %�� >
	'(( - $ #. .�/.45 w 3@ 34 .[.4 >G48/=94 /9 \ I �D 5.89:;9@=4K /F. :G?/=; ?=.H 345 @83?=4K E. @.. /F3//F. /F.9H.: >9??9E @ >H9: /F. @;.8=3? 83@. EF.H. � m B 345 @G;; w � LBe 2N � LA2 e ABN I -./ � 7. 3 @:99/F.[.4 >G48/=94 E =/F 89:;38/ @G;;9H/ @9 /F3/ � YCZ m B => B�� ¢ �C � ¢ � 345 � YCZ m 	 => �C � �� YB�B� e B�Z I



�� �¿¥�¿¹ � ����¿� �¶��¿� ¸ ¸¿¿�¿�
-./ 3� m LABe BN 345 3� m L2� e 2�]{N� L2z�z{ e 2z� N >9H � 1 	 I 
F99@. 	 � 	 @9 /F3/ Y0 A BZ YB�2A B�£ Zb 	 ¤
 I kF.4

�w YvAfZ� �� %a m @@@ B2I � 
w Y� Z 89@ Y� v AfZ� Yv AfZ� _� @@@� %a¢ B2I � �
w Y� Z �@@ 89@ Y� v AfZ� Yv AfZ� �� %a _�
¢ &1��� � ��

�
�
w Y� Z �� � _� � {�� � ���

�
@@ 89@ Y� v AfZ� Yv AfZ� @@�� %a _� � {��

� &1��� 2� �n � 
( z 
� �z 
( ] �] 
� � � � �
�
�
w Y� Z �� � _� � {�� � @@� @@� %a¢ A�� �� �� %aY� IM Z

EF.H. /F. /F=H5 =4.uG3?=/D >9 ??9E @ >H9: ( H9;9@=/=94 � I� C ;3H/ Y==Z I �

	'(( - ( - �89('9: #$� $ x @@G:. /F3/ � =@ H35=3? 345 
� =@ @G;;9H/.5 =4 � C EF.H. � =@ 3 89:;38/ @G7@./9> \n � �	� I kF. J9GH=.H /H34@>9H: 9> � =@ H35=3? 345 E. EH=/. 
� Y� Z m w Y�� �Z IkF. 3@@.H/=94 9> kF.9H.: BI� >9??9E @ >H9: kF.9H.: � I� 345 5G3?=/D 948. /F. =4.uG3?=/D

Y� IB�Z �� &
� �̀ �n z{� � 
� z 
( �] 1 
w Y`Z �� _`� {�� ¢ A� �� �� �1� �� Y� Z �� _��{��

=@ ;H9[.5 >9H B ¢ £ ¢ 2 I#. 49E ;H9[. Y� IB�Z I 
F99@. � � A &� H35=3? @G8F /F3/ � m B 94 /F. @G;;9H/ 9> �� 345 	 �� @G;; � IkF.4

w Y` Z m � w YCZ�z "�� _C

m �n � 
� Y� Z� Y� Z �� �{zn �z" �% �� _�
m �n � � Y� Z � � Y� Z �� �{zn �z" � �% ��] #% %�&�_� _�
m � � Y� Z � &� � Y5Z�z "�� �

���
 �z"� #� %� &_� _5 _� e
EF.H. �n 5.49/.@ /F. @GH>38. : .3@GH. 9> /F. G4=/ @;F.H. =4 \n 345 � � A &� Y\ Z =@ @G;;9H/.5 3E3D >H9: /F.9H=K=4 Ih9E C 7D /F. @/3/=943HD ;F3@. :./F95 Y9H /F. 3@D:;/9/=8@ 9> �.@@.? >G48/=94@Z C

�
���
 �z"� #� %� &_� m 1

�

�� Y5 �� �Z�� "� �� � e
EF.H. �� =@ 3 @D:79? 9> 9H5.H A nz{a 94 \ I kFG@


w Y` Z m 1
�

� � Y� Z � � Y5Z�� Y5 �� �Z�z"� ��� �� ��_ 5 _� �



�¿����� �¥� ����¿�¥ �¿¸ �¹ ���¿ �������¥ ��¶ �¶ ��¶ �� ��¶ �¹��� ¸ � Á
�.83G@. 9> /F. @G;;9H/ ;H9;.H/D 9> � 345 /F. .@/=: 3/.@ EF=8F @D:79?@ @3/=@>DC /F. =44.H =4/.KH3? =@ 79G45.57D

�� �z ��
(
�

Y` � �� �Z e
EF.H.

�
=@ .[.4 345 @3/=@O.@

�
YCZ m � Y�C �z� Z >9H .[.HD ;9@=/=[. =4/.K.H � I kFG@ C => �� Y� Z � m � Y�� �Z C /F.4
�
w Y` Z � ¢ 1

�

� �� Y� Z � �� �z ��
(
�

Y` � �� �Z_�
� 1

�

� � Y5Z5 ��
(
�

Y` � 5Z_5
m 1

�

Y� ' 5 ��
( Z �
�

Y�` Z �
h9E ?./ � m Y0 A BZ YB�£ A B�2Z b = 345 .@/=: 3/.

� � �Y� ' 5 ��
( Z �
�

Y�` Z �� ` �� _`� {��
� �

�
Y2 Z � � �� Y` A 2 Z �̀ A 2 ��nz{��a _2 �� ` �� _`� {��

� �
�

Y2 Z ��� �� Y` Z �� ` � ��
( ] ��� _`� {�� b 2D �� {
� �� Y` Z �� ` � ��
( �� _`� {�� �_2

� �� �� Y` Z �� ` � ��
( ] ��� _`� {�� b �� {
� �� Y` Z �� _`� {��

@=48.
�

=@ H3;=5?D 5.8H.3@=4K Ih9E E. G@. /F3/ 
� Y� Z =@ 89:;38/?D @G;;9H/.5 =4 �� l �� � ¢ � � Y@.. Q >! >L�� NZ /9 5.5G8. /F3/
� � {

� �� Y` Z �� _`� {�� � A� ��
�� �


�� �
 �� Y` Z �� _`� {��

345 /F. H=KF/ F345 @=5. =@ 59: =43/.5 7D
A Y� Z � � �� Y` Z �� ` ��] ��
( �� _`� {�� m A � Y� Z � � �� Y� Z �� �� �1� _��{��

EF=8F D=.?5@ Y� IB�Z I �� QP �S� > x4 3?/.H43/=[. ;H99> 834 7. 73@.5 94 3HKG: .4/@ =4 L2� N I
�,, 9%),� � �%,-(': 9)&,: �&9) �%) �)�:,&(&,+) -(' �9�9%)'9 -*%+&,(%)

� #$ �(:9 �)�:,&(&,+) -(' ()+,���&('� ,%&9�'��) $ p4 /F=@ @.8/=94 E. H.83?? /F. 3@D:;/9/=8 7 .F3[=9H 9>8.H/3=4 9@8=??3/9HD =4/.KH3?@ E =/F >H38/=943? @=4KG ?3H=/=.@ I J9H 3 @?=KF/ [3H=34/ 94. : 3D 894@G?/ |H5.?D= LB2N IkF. H.@G?/ =@ 73@.5 94 >9H:G?3@ >9H /F. J9GH=.H /H34@>9H: @ 9> 5=@/H=7G/=94@ � �z{
�

5.O4.5 >9H <. Y� Z � 	 3@>G48/=94@ 7D � �z{] Y� Z m YX Y� ZZz{� �z{] EF.H. � �z{] .uG3?@ � �z{ => � � 	 345 .uG3?@ 	 => � ¤ 	 � : 9H.9[.H
� �z{z Y� Z m YX Y� ZZz{� �z{z EF.H. � �z{z m YA� Z�z{] I kF. J9GH=.H /H34@>9H: 9> � �z{

�
=@ K =[.4 7D

Yx BIBZ �� "� ��a Y� � �	 Zz� m �� "� ��a� z�] b �� "� ��a � z�z e



�� �¿¥�¿¹ � ����¿� �¶��¿� ¸ ¸¿¿�¿�
@.. LB� N I #. @F3?? 4..5 /9 894@=5.H /F. J9GH=.H /H34@>9H: 9> 3 ?983?=�.5 [.H@=94 9> � �z{

�
345 G@. =/@ 3@D:;/9/=87 .F3[=9H I � =[.4 3 @:99/F >G48/=94 } E =/F 89:;38/ @G;;9H/ E. 5.O4.

� �
�
L} e � e� N m �� �z{] Y' A � Z e }�� "� �� m BX Y� Z � &

�

} YCZ YC A � Z�z{�� "�� _CYx BI2Z
� �
�
L} e � e� N m �� �z{z Y' A � Z e }�� "� �� m BX Y� Z � �

z& } YCZ Y� A CZ�z{�� "�� _C �Yx BI�Z
kF. 5.O4=/=94 9> � �z{

�
834 7. .�/.45.5 7D 343?D/=8 894/=4G3/=94 /9 3?? [3?G.@ 9> � Y@.. . IK I LB� C ��NZ I-=o.E =@. /F=@ D=.?5@ /F. .�/.4@=94 9> � �

�
345 � �

�
/9 .4/=H. >G48/=94@ 9> � I 74. 97/3=4@ 8948H./. >9H:G?3@>9H /F.@. .�/.4@=94@ 7D =4/.KH3/=94 7D ;3H/@ I p4 >38/ C >9H <. Y� Z � 	 C

� �
�
L} e � e� N m � &

�

YC A � Z�]3 z{X Y� b w Z YABZ3 � __C �3 �} YCZ�� "�� 
_C
m 3

1
��� �w

� � �� "� �� �( �
3 z�� �]3

�
L} �� � e � e� NYx BI� Z

345 @=: =?3H?D
� �
�
L} e � e� N m � &

�

Y� A CZ�]3 z{X Y� b w Z � __C �3 �} YCZ�� "�� 
_C
m 3

1
��� �w

� � �� "� � ��( �
3 z�� �]3

�
L} �� � e � e� NYx BI�Z

345 C 7D 343?D/=8 894/=4G3/=94 C Yx BI� Z C Yx BI�Z D=.?5 >9H:G?3@ [3?=5 >9H <. Y� Z � Aw I
� VR�RTVW � p4 /F=@ 3;;.45=� ?./ �� 7. 34 .[.4 A &� Y\ Z >G48/=94 @9 /F3/ �� YCZ m B >9H �C � ¢ B�� 345 �� YCZ m 	>9H �C � 1 B�2 C >GH/F.H:9H. ?./ �� YCZ m �� Y2z� CZ A �� Y2z�]{CZ >9H � 1 BC @9 /F3/ �&��� �� � BI kF. ;3H3: ./.H
� m <. Y� Z =@ 3?E3D@ 3@@G: .5 /9 7.?94K /9 3 O�.5 89:;38/ =4/.H[3? LA�� e �� N >9H ?3HK. �� C 345 894@/34/@ :3D5.;.45 94 �� I�9:: � � #$#$ �QR � m � b �� �W� *-<< V*Q R, �R � � �� � b � > �QR } � A � ]{ 
 + TR, UVP< �UR *-<< VSR TW �WTWRQS��� 3 VB �QW! R, B > ?, QW
Yx BI�Z �� �

�
Y} e � e� Z � b �� �

�
Y} e � e� Z � ¢ A� �} �� � �
 YB b �� �Z� ]� � �( �� �YB b �� �Zz�

�VS � 1 B 

� �
�
Y} e � e� Z m } Y�Z�� " ��� ] �( � �� z� b �

� %{ Y� e � e � ZYx BI" IBZ
� �
�
Y} e � e� Z m } Y� Z�� " ��� z �( � �� z� b �

� %a Y� e � e � ZYx BI" I2Z
+, QSQ B VS 	 m Be 2

��� %/ Y� e � b �� e � Z � ¢ A� �} �� � �
 YB b �� �Z� z�]{�a � �( �� �� z�z{
	'(( - $ kF. 79G45.54.@@ 9> � �

�
345 � �

�
=@ 8?.3H >9H � � 	 C E. G@. /F. ?9E.H 79G45

Yx BI�Z �X Y� b �� Z � 1 A �z� � �a Y�� � b BZ�z{�a �
Y@.. LBMNZ I J9H � ¢ 	 /F. 79G45.54.@@ >9 ??9E @ >H9: >9H:G?3@ Yx BI� Z C Yx BI�Z � F.H. E. 4..5 /F. 3@@G:;/=94� � �� � b � Y3@ 9;;9@.5 /9 q G@/ � � � b B 7.?9E Z I



�¿����� �¥� ����¿�¥ �¿¸ �¹ ���¿ �������¥ ��¶ �¶ ��¶ �� ��¶ �¹��� ¸ ��
#. @F3?? ;H9[. /F. 3@D:;/9/=8 >9H:G?3@ Yx BI" IB	2Z G45.H /F. 3@@G:;/=94 <. Y� Z � 	 I xK3=4 /F. 83@.EF.H. Aw ¤ � ¢ Aw b B >9??9E @ 7D 3;;?D=4K /F. >9H:G?3@ Yx BI� Z C Yx BI�Z 345 /F. 83@. <. Y� Z � 	 IYx BI" IBZ 345 Yx BI" I2Z 3H. .uG=[3?.4/ 3@ 94. 834 @.. 7D ;.H>9H: =4K /F. 8F34K. 9> [3H=37?. C m 2� A C � I� 9H.9[.H 7D ;.H>9H: =4K 3 /H34@?3/=94 =/ =@ @G� 8=.4/ /9 894@=5.H /F. 83@. � m 	 I #. 49E .�3: =4. /F.>G48/=94 � �] � /F. /.H: � �z =@ 5.3?/ E =/F =4 /F. @3: . E3DI -./ �} � A &� 7. .uG3? /9 B 94 /F. @G;;9H/ 9> } I-./ } { YCZ m  {� } � Y� CZ_� I � =4 8. �} YCZ m B >9H C =4 /F. @G;;9H/ 9> �� Y� 'Z m B A �&�� { �� Y� 'Z YE =/F � 1 BZE. : 3D @;?=/

} YCZ m Y} Y	 Z b C} { YCZZ�} YCZ
m } Y	Z b C}{ YCZ�� Y� CZ A 1�
{ �� Y� CZ} Y	Z YB A �} YCZZ b 1�
{ C} { YCZ�� Y� CZ�} YCZYx BIMZ

<.;?38=4K } YCZ =4 Yx BIMZ 7D } Y	 Z E. 834 G@. Yx BIBZ /9 ;=8o G; /F. : 3=4 /.H: =4 Yx BI" IBZ I p> E. H.;?38. } 7D34D 9/F.H /.H: 94 /F. H=KF/ F345 @=5. 9> Yx BIMZ E. K./ 3 894/H=7G/=94 /9 /F. H.: 3=45.H /.H: I �;.8=O83??DC
� &� �} { YCZC� �� Y� CZ �_C �

� z�z{
345 => E. =4/.KH3/. 7D ;3H/@ � /=: .@ E. @.. /F3/

���
� &� C�} { YCZ�� Y� CZ�� "�� _C ���

¢ A �} �� � �
 YB b �� �Z� 2� ��z� ]{�� z�z{ �
#. : 3D @G: =4 � @=48. � � � b BC 345 3?@9 G@. /F. ?9E.H 79G45 Yx BI�Z I kF. 9/F.H /.H: @ =4 Yx BIMZ 3H.F345?.5 @=: =?3H?DI kF=@ O4=@F.@ /F. ;H99> I �� QP �S� > #. 5=5 49/ 3//.:;/ /9 9;/=: =�. /F. 79G45@ =4 � 345 /F. 5.; .45.48. 94 � I
� � $ �%���&,+ +(%&,%*�&,(% $ #. 894@=5.H /F. >G48/=94 	 � %� 3@ 5.O4.5 =4 Y2 IB	 Z >9H <. Y� Z � 	 I #. E =??5=@8G@@ 34 343?D/=8 894/=4G3/=94 C @.;3H3/.?D 94 /F. =4/.H[3?@ YABe BZ 345 YA$ e A BZ Ix @@G: =4K <. Y� Z � 	 =/ =@ 8?.3H /F3/ 	 � %� =@ 3 @:99/F >G48/=94 94 YABe BZ I #. G@. =4/.KH3/=94 7D ;3H/@/9 .�/.45 /F. 5.O4=/=94 9> 	 � %� 3@ 3 >G48/=94 94 YABe BZ /9 3?? [3?G.@ 9> � � � I k9 3889:;?=@F /F=@ E.H.EH=/. /F. 5.O4=4K =4/.KH3? 3@@G: =4K <. Y� Z � 	 I#. @./ # m 89@ F C 	 ¤ F ¤ I C 345 @;?=/
Yx 2 IBZ 	 � %� Y89@ F Z m �� %� YF Z b � � %� YF Z
EF.H.

�� %� YF Z m BX Y� Z � D
� �� YF A �@=4 F Z Y89@ � A 89@ F Z�z{ 89@ Y0� Z_�Yx 2 I2Z

� � %� YF Z m BX Y� Z � D
� YB A �� YF A �@=4 F ZZ Y89@ � A 89@ F Z�z{ 89@ Y0� Z_� �Yx 2 I�Z


 ?.3H?D � � %� YF Z =@ 34 .4/=H. >G48/=94 =4 � C 345 >9H .38F � /F. >G48/=94 � � %� =@ @: 99/F >9H F � Y	 e I Z I
F34K=4K [3H=37?.@ � m F A } @=4 F E. H.EH=/.
�� %� YF Z m Y@=4 F Za�z{ BX Y� Z � &� �� Y} Z
 YF e } Z�z{} �z{ 89@ Y0 YF A } @=4 F ZZ_}

m B2 1
�

�� "�D Y@=4 F Za�z{ �� �z{] e ��
 YF e 'Z�z{.�; Y� �0 @=4 F 'Z�Yx 2 I� Z



�� �¿¥�¿¹ � ����¿� �¶��¿� ¸ ¸¿¿�¿�
EF.H.


 YF e } Z m 89@ YF A } @=4 F Z A 89@ F} @=4a F
m B A }2 89@ F A }a2 @=4 F � {

� YB A CZa @=4 YF A C} @=4 F Z_CYx 2 I�Z
h9E 
 YF e 	Z�z{ m B 345 /F. A � ]{ 49H: 9> /F. >G48/=94 Y} e F Z 56 
 YF e } Z�z{ >9H Y} e F Z � L	 e B�2N ^ \ =@
� YB b �� �Z� ]{ I �D Yx2 I� Z 345 �x B /F. >G48/=94 �� %� 834 7. .�/.45.5 /9 3?? [3?G.@ 9> � C 3@ 3 @:99/F>G48/=94 94 YABe BZ I kF=@ .�/.45@ 	 � %� /9 3?? [3?G.@ 9> � 345 D=.?5@ 3 @:99/F >G48/=94 94 YABe BZ EF=8F5.;.45@ 343?D/=83??D 94 /F. ;3H3: ./.H � I� =: =?3H?D E. : 3D 3?@9 .�/.45 	 � %� 3@ 3 @:99/F >G48/=94 94 YA$ e A BZ I #. @./ A# m 89@F � 345H.; .3/.5?D =4/.KH3/. 7D ;3H/@ G@=4K /F. 35q 9=4/ 9> /F. 9;.H3/9H Y@=4F CZz{_�_C /9 97/3=4

	 � %� YA 89@F � Z m YABZ3 @=4 YY� A 0 ZI ZX Y� b w Z � &
�

Y89@F C A 89@F � Z�]3 z{ � B@=4F C __C A 89@F C@=4Fa C �3 �z��_C �
Yx 2 I�Z
kF=@ 834 7. G@.5 /9 .�/.45 	 � %� 3@ 3 @:99/F >G48/=94 94 YA$ e A BZ >9H <. Y� Z � Aw I
� � $ 
 )+,���&('� � 98�+ ,(' ( - �� %� $p4 /F=@ @.8/=94 E. .�3: =4. /F. 3@D:;/9/=8 7.F3[=9H 9> 	 � %� Y# Z C >9H # � YABe BZ C G45.H /F. 3@@G:;/=94/F3/ 0� B A # a 1 BI
�9:: � � � $# $ �QR � m � b �� �W� �**-P Q 0 @=4 F 1 B > "W R, Q V< QW TWRQS��� YABe BZ R, Q �T*RST - RTVW*	 � %� �W� 	 �� %� 
 �Q� WQ� TW �� >��� 
 U�W  Q T�QWRT� Q� + TR, � *PVVR, B -WURTVW +, V*Q �*�P< RVRTU  Q, �� TVS T* �*B V� �V+*>

�T�
Yx� IBZ 	 � %� Y89@ F Z m 89@ Y0F A ��a Z0z� Y@=4 F Z�z{ b �� %� YF Z
+, QSQ
Yx� I2Z ��� %� YF Z � ¢ A � %� 0z�z{ Y@=4 F Z�za �

�TT�
Yx� I�Z Y@=4 F Za�z{ __F �Y@=4 F Z{za�	 � %� Y89@ F Z
 m A @=4 Y0F A ��a Z0 {z� Y@=4 F Z�z{ b ��� %� YF Z
+, QSQ
Yx� I� Z ���� %� YF Z � ¢ A � %� 0z� Y@=4 F Z�za �

� VSQV�QS
Yx� I�Z �	 �� %� Y89@ F Z A @=4 Y0F A ��a Z0 {z� Y@=4 F Z�za � ¢ A � %� 0z� Y@=4 F Z�z� �
"W R, Q � V�Q Q*RTP �RQ* R, Q W-P  QS* A � %� *�RT*B � R, Q Q*RTP �RQ* �A � %� � ¢ � � %� YBb �� �Z� ]� � �( � +, QSQ � 1 �� �b �T* � < V* TRT�Q TWRQ! QS �W� � � %� *R��*  V-W�Q� TB � �W� � 1 �� � b � �SQ U, V*QW TW �W� UVP< �UR TW RQS���>
	'(( - $ #. @; ?=/ 	 � %� Y89@ F Z m �� %� YF Z b � � %� YF Z 3@ =4 Yx2 I2j�Z I #. ;=8o G; /F. : 3=4 /.H: =4 Yx� IBZ 7D894@=5.H=4K �� %� I �;?=//=4K 89@ Y0 YF A } @=4 F ZZ 3@ /F. @G: 9> /E9 .�;94.4/=3?@ 3@ =4 Yx2 I� Z E. :3D 3;;?D-.::3 x BIB /9 97/3=4 /F. 5.@=H.5 3@D:;/9/=8@ Yx� IBZ >9H /F. .�;H.@@=94 �� %� YF Z =4 ;?38. 9> 	 � %� Y89@ F Z I



�¿����� �¥� ����¿�¥ �¿¸ �¹ ���¿ �������¥ ��¶ �¶ ��¶ �� ��¶ �¹��� ¸ ��
k9 97/3=4 34 .@/=: 3/. >9H H.: 3=45.H /.H: � � %� E. G@. 3 >GH/F.H @;?=//=4K 345 =4/.KH3/. 7D ;3H/@ I kF.3HKG:.4/ =@ @?=KF/?D 5=
.H.4/ 5.; .45=4K 94 EF./F.H F � Y	 e I �2N 9H F � YI �� e I Z I#. @F3?? O H@/ 3@@G: . /F3/ F � Y	 e I �2Z I -./ �� %D Y� Z m �� Y Dz���� D ZZ I #. G@. =4/.KH3/=94 7D ;3H/@ /9 @../F3/ � � %� YF Z =@ 3 ?=4.3H 89:7=43/=94 9> /.H: @Yx� I�Z
� / %� %� YF Z m G 0z�  &� @=4 Y0� Zi �

�
LB A �� %D Y� ZN Y@=4 � Z/ Y89@ � Z� Y89@ � A 89@ F Z�z{z/ z� _� => � =@ 955

0z�  &� 89@ Y0� Zi �
�
LB A �� %D Y� ZN Y@=4 � Z/ Y89@ � Z� Y89@ � A 89@ F Z�z{z/ z� _� => � =@ .[.4

E =/F /F. 355=/=943? @; .8=O83/=94@ /F3/ 	 b 2� b � ¢ � 345 /F3/ 	 1 B => � =@ 955 345 � m 	 I kF. ?3//.H8945=/=94 =:;?=.@ /F3/ 49 79G453HD /.H: @ 3H. ;=8o.5 G; 3/ � m 	 I p4 /F. 379[. =4/.KH3?@ � 89@ � A 89@ F � �Y@=4 F Za 345 /F.H.>9H. �� / %� %� YF Z � � YB b �� �Z� YB b 0 Zz� Y@=4 F Za�z{z�z/ za�
EF.H. 	 b 2� b � ¢ � I 
F99@=4K � 1 � b B @F9E @ /F3/ � / %� %� m � YYB b 0 Zz�z{ Y@=4 F Z�za Z I-./ G@ 49E 3@@G: . /F3/ F � I �� I -./ � 7. @:99/F @9 /F3/ � Y� Z m B => � ¢ I �B� C 345 � Y� Z m 	 =>� 1 I �� I J9H � 1 B ?./ �� YCZ m �� Y2z� CZ A �� Y2{z� CZ 345 97@.H[. /F3/ � Y� Z�� Y Dz���� D ZZ [34 =@F.@ >9H 3?? � =>F � I �� I #. : 3D /F.H.>9H. @; ?=/
Yx� I"Z � � %� YF Z m 1�
{ 3� YF Z b 3 3 YF Z
EF.H.

X Y� Z3� YF Z m � D
� YB A � Y� ZZ�� YF A �@=4 F Z Y89@ � A 89@ F Z�z{ 89@ Y0� Z_� eYx� I� IBZ

X Y� Z3 3 YF Z m � D
� � Y� Z Y89@ � A 89@ F Z�z{ 89@ Y0� Z_� �Yx� I� I2Z

kF. /.H: 3 3 YF Z =@ F345?.5 7D 3 @/H3=KF/>9HE3H5 =4/.KH3/=94 7D ;3H/@ 3HKG: .4/ � 3@ 379[. 94. @..@ /F3/49 79G453HD /.H: @ 3H. ;=8o.5 G; 3/ 	 345 /F. H.@G?/ 9> /F. 89:;G/3/=94 =@
Yx� IMZ �3 3 YF Z � ¢ A� YB b �� �Z� YB b 0Zz�
EF=8F =@ 3 >3[9H37?. .@/=: 3/. @=48. 0 @=4 F 1 BIJ9H /F. /.H: @ 3� E. G@. =4/.KH3/=94 7D ;3H/@ 3@ E.?? I -./

�� %D Y� Z m �� YF A �@=4 F Z YB A � Y� ZZ �
#. /F.4 @.. /F3/ 3� =@ 3 ?=4.3H 89:7=43/=94 9> /.H: @ 9> /F. >9H: 3� %/ %� %� EF.H.Yx� IB	 Z

3� %/ %� %� YF Z m G YB b 0 Zz�  &� @=4 Y0� Zi �
�
�� %D Y� Z Y@=4 � Z/ Y89@ � Z� Y89@ � A 89@ F Z�z{z/ z� _� => � =@ 955 CYB b 0 Zz�  &� 89@ Y0� Zi �

�
�� %D Y� Z Y@=4 � Z/ Y89@ � Z� Y89@ � A 89@ F Z�z{z/ z� _� => � =@ .[.4 C

345 EF.H. 	 b 2� b � ¢ � IJ9H /F. =4/.KH3/=94 7D ;3H/@ 97@.H[. /F3/ /F. 3:;?=/G5.@ 9> /F. =4/.KH3?@ 3H. @G;;9H/.5 3E3D >H9: /F..45;9=4/@ I 74. G@.@ /F3/ � 89@ � A 89@ F � � Y2� @=4 F Za => �� A F � � 2� @=4 F 345 97/3=4@ /F. .@/=: 3/.
Yx� IBBZ �3� %/ %� %� YF Z � � YB b �� �Z� 0z� Y2� @=4 F Za�z{z�z/ za� �
#. @G: 345 .@/=: 3/. G@=4K /F. H.@/H=8/=94 	 b 2� b � ¢ � I kF. @G: YB b �� �Zz� � �
a� ��� � ��� D �3� %/ %� %� �=@ /F.4 894/H9??.5 7D .=/F.H YB b 0 Zz� C 9H YB b 0 Zz� ?9K Y2 b Y@=4 F Zz{ Z � YB b 0Zz� ?9K Y2 b 0Z C 9H YB b



�� �¿¥�¿¹ � ����¿� �¶��¿� ¸ ¸¿¿�¿�
0 Zz� Y@=4 F Za�z{z� C 5.; .45=4K 94 /F. @=K4 9> /F. .�;94.4/ 2� A B A � A 	 A 2� I p> E. 8F99@. � � � E.97/3=4 /F. 79G45

1�
a� ��� � ��� D �3� � � YB b �� �Z� YB b 0Zz� Y@=4 F Z�z{ YYB b 0Z @=4 F Z�z� �
kF=@ O4=@F.@ /F. ;H99> 9> Yx� IB	2Z I#. 49E /GH4 /9 /F. .@/=: 3/.@ >9H /F. 5.H=[3/=[.@ I kF. 5.H=[3/=[. 9> /F. : 3=4 /.H: =4 Yx� I�Z =@ K =[.47D
Yx� IB2Z

__F �Y@=4 F Z{za� � � %D YF Z� m A BX Y� Z � &� �� Y} Z
 YF e } Z�z{} �z{ @=4 Y0 YF A } @=4 F ZZ Y0 A 0} 89@ F Z_}
b � A BX Y� Z � &� �� Y} Z i 
iF YF e } Z
 YF e } Z�za} �z{ 89@ Y0 YF A } @=4 F ZZ_} lm �� %� %{ YF Z b �� %� %a YF Z �

#. 3;;?D -.::3 x BIB /9 /F. /.H: �� %� %{ 345 ;=8o G; /F. :3=4 /.H: =4 /F. 3@D:;/9/=8 >9H:G?3 =4 Yx� I�Z Ix;;?D=4K /F. @3: . 3HKG:.4/ /9 /F. @.8945 /.H: �� %� %a 345 G@=4K Yx 2 I�Z E. @.. /F3/ �� %� %a YF Z 834 7.@G7@G: .5 G45.H /F. H.: 3=45.H /.H: =4 Yx� I�	� Z IkF. 5.H=[3/=[.@ 9> � � %� 3H. .@/=: 3/.5 =4 /F. @3:. E3D 3@ � � %� =/@.?> � >9H /F. 89HH.@;945=4K /.H: @ 3 ��/F. 5=
.H.4/=3/=94 =4/H95G8.@ >38/9H@ EF=8F 3H. 3?? � YY@=4 F Zz{ Z C 345 /F=@ =@ 388.;/37?. >9H Yx� I�Z I � @=4K79/F /F. 3@D:;/9/=8@ Yx� IBZ 345 Yx� I�Z D=.?5@ 34 3@D:;/9/=8 >9H:G?3 >9H iD Y	 � %� Y89@ F ZZ >H9: EF=8F /F.3@@.H/.5 >9H:G?3 Yx� I�Z >9??9E @ I �

�� $ � )&,: �&9) -(' &89 %(%()+,���&('� &9': ) $ #. 7.K=4 7D H.83??=4K /F. 3@D:;/9/=8 7 .F3[=9H 9> /F.-.K.45H. >G48/=94@ 4.3H /F. @=4KG?3H=/=.@ I
�9:: � �� $# $ �T� ;-<< V*Q � m �b �� �W� � � B�2 > ?, QW 	 � %� Q� RQW�* RV UVWRTW-V-* B -WURTVW VW YA$ e $ Z �TW < �SRTU- ��S
Yx� IBZ ?=:�� z{ 	 � %� Y# Z m vI 2�z{X Y� A {a ZX Y� A 0 ZX Y� b 0 Z �

�TT� 	 
( %� , �* � 	 -P< �T*UVWRTW- TR� �R # m B �W�
Yx� I2Z ?=:�� {z 	


( %� Y# Z m � I2 �
�TTT� 	


( %� , �* � �V! �STR,P TU *TW!- ��STR� �R # m AB� PVSQV�QS
Yx� I�Z ?=:�� z{� �	 
( %� Y# Z b 89@ Y0I Zv2I ?9K Y�B b # �Z� m 
 ��
+, QSQ
Yx� I� Z 
 ]� A 
 z� m A� I2 @=4 Y0I Z
�W� 
 z� m AY2I Zz{�a 89@ Y0I Z �� Y0 b {a Z A � YBZ A ?9K 2� � , QSQ � m X ��X >
	'(( - $ #. G@. /F. 5.@8H=;/=94 9> 	 � %� =4 /.H: @ 9> -.K.45H. >G48/=94@ 9> /F. OH@/ 345 @.8945 o=45 I ( H.8=@.?DCG@=4K /F. 49/3/=94 345 >94/@ 9> LB�N C � I" Y2"Z 345 � I" Y� Z C
Yx� I�Z 	 � %� Y# Z m 
�


� �a YB A # a Z �( z 
� ( 
( z��z 
( Y# Z => A B ¤ # ¤ B
v2I @=4 Y�I A 0I Z Y# a A BZ �( z 
� � ��z 
( �� " � 
( z��z 
( YA# Z => # ¤ AB�



�¿����� �¥� ����¿�¥ �¿¸ �¹ ���¿ �������¥ ��¶ �¶ ��¶ �� ��¶ �¹��� ¸ ��
kF=@ =@ 5.H=[.5 =4 L22N � 3?/.H43/=[.?D 94. : 3D 3?@9 894@G?/ #3/@94 �@ : 949KH3;F YL�	 C �B� '�� C Y� Z C Y�ZNZ345 G@. YLB� C � I" I� Y2"Z C Y� ZNZ C o..;=4K =4 : =45 /F3/ /F. 5.O4=/=94 9> /F. @.8945 -.K.45H. >G48/=94@ � z�]{�a�z{�a=4 L�	 C � '"BN 5=
.H@ >H9: /F. 5.O4=/=94 =4 LB� C � I� IB Y� ZN IkF. >9??9E =4K H.>.H.48.@ 8948.H4 /F. ?=: =/=4K 7.F3[=9H 9> -.K.45H. >G48/=94@ 3@ # 6 � B 345 H.>.H /9>9H:G?3@ =4 LB�N I J9H Y=Z E. G@. � IM I2 YB� Z 345 � IM I2 Y� Z C >9H Y==Z E. G@. � IM I2 Y� Z I J9H Y===Z C >9H /F. 7.F3[=9H3@ # � AB E. G@. � IM I2 Y"Z I x @ ;9=4/.5 9G/ =4 LB�N /F. 7 .F3[=9H 3@ # � AB 834 7. 5.H=[.5 >H9: � I� IB� 345� IM I2 Y� CBBZ � /F. H.@G?/=4K >9H:G?3 � IM I2 YB�Z =4 LB�N 894/3=4@ 3 : =@;H=4/ 3@ /F. |G?.H 894@/34/ /F.H. @F9G?57 . :G?/=;?=.5 7D 2 I �

#. @F3?? 4..5 -WTB VSP .@/=: 3/.@ >9H 	 � %� 345 =/@ 5.H=[3/=[.@ 4.3H /F. ;9=4/@ � BI
�9:: � � � $� $ ;-<< V*Q R, �R AB ¤ # ¤ B �W� � m � b �� > � T� � � ��2 > ?, QW R, Q B V� �V+ TW! Q*RTP �RQ* , V��TB � � I �� � b ��2 >

�T� ;-<< V*Q R, �R � � B�2 > ?, QW
Yx� I�Z �	 � %� Y# Z � ¢ A { Y� e �Z�� � ^ 
���


YB A # a Z�z 
( TB 0� B A # a ¢ Be 	 ¢ # ¤ BeYB b 0Zz� YB A # a Z ��
( TB 0� B A # a 1 Be AB ¤ # ¤ BeYB b 0Z{za� TB 0� B A # a ¢ Be AB ¤ # ¢ 	 �
�TT� ;-<< V*Q R, �R � m B�2 > ?, QW

Yx� I"Z �	 � %� Y# Z � ¢ A a Y� Z�� � ^ 
���

B TB 0� B A # a ¢ Be 	 ¢ # ¤ BeYB b 0Zz{�a YB A # a Zz 
� TB 0� B A # a 1 Be AB ¤ # ¤ Be?9K YY2 b 0Zz{ YB A # a Zz{�a Z TB 0� B A # a ¢ Be AB ¤ # ¢ 	 �

�TTT� ;-<< V*Q R, �R � ¤ B�2 �W� AB ¢ # ¢ B > ?, QW
Yx� I�Z �	 � %� Y# Z � ¢ A � Y� e� Z�� � ^ � YB A # a Z�z 
( TB 0� B A # a ¢ BeYB b 0 Zz� YB A # a Z ��
( TB 0� B A # a 1 B�
	'(( - $ kF. @/3/.: .4/@ >9H 0� B A # a 1 B >9??9E >H9: -.::3 x� IBI kF.H.>9H. C =4 EF3/ >9??9E @ E. 3@@G: .
0� B A # a ¢ BI #. G@. /F. 5.89:;9@=/=94 Yx 2 IBZ I#. OH@/ 894@=5.H /F. H.K=94 AB�� ¢ # ¤ Be =4 EF=8F F lm 3H889@ # @3/=O.@ 	 ¢ F ¢ �I �� I kF.4 /F.79G45 �� %� YF Z m � Y@=4 F Za�z{ =@ =::.5=3/. >H9: Yx2 I2Z 345 ?=o.E =@. E. 97/3=4 /F. @3: . .@/=: 3/. >9H � � %�>H9: /F. 5.O4=/=94 Ih9E 3@@G: . /F3/ 0 @=4 F ¢ B 345 F =@ 4.3H I C F.48. # 4.3H AB� kF. 79G45 >9H /F. /.H: �� %� =@ 3@379[. I k9 .@/=: 3/. � � %� E. F3[. /9 .�3: =4. /F. /.H: @ 3� C 3 3 =4 Yx� I� Z I h9/=8. /F3/ =4 /F. =4/.KH345 9> 3�E. F3[. 89@ � A 89@ F � 2a� Y@=4 F Za @9 /F3/
Yx� IMZ �3� � � 2 �a�z{�� Y@=4 F Za�z{
#. G@. /F=@ .@/=: 3/. 94?D >9H 2� ¢ YY0 b BZ @=4 F Zz{ 345 @.. /F3/ /F. @G: 9[.H /F.@. /.H: @ =@ 79G45.5 7DA YB b 0 Z{za� => � � B�2 C 7D A ?9K YYY2 b 0 Z @=4 F Zz{Z => � m B�2 345 7D A Y@=4 F Za�z{ => � ¤ B�2 I kF. @G:9[.H /F. /.H: @ 3� E=/F 2� � YY0 b BZ @=4 F Zz{ =@ F345?.5 7D =4/.KH3/=94 7D ;3H/@ .�38/?D 3@ =4 /F. ;H99> 9>-.::3 x� IBI kF. @3: . 3;;?=.@ /9 /F. /.H: 3 3 Y=> 0 1 BZ IkF. 79G45@ =4 � >9 ??9E >H9: /F. ?9E.H 79G45 >9H /F. X >G48/=94 @/3/.5 =4 Yx BI�Z I �



�� �¿¥�¿¹ � ����¿� �¶��¿� ¸ ¸¿¿�¿�
�9:: � �� $� $ ;-<< V*Q R, �R = � 	 
 � m � b �� 
 � � 2I Y�� � b B�2Z 
 �W� 0 � � A B b = >

�T� "B # ¤ A2 R, QW
Yx� IB	 Z �	 � %� Y# Z � ¢ A Y= e � e� Z�� � YB b 0Zz� �# ��z�z{ �

�TT� "B A2 ¢ # ¢ AB A Y0 b BZza R, QW
Yx� IBBZ �	 � %� Y# Z � ¢ A Y= e � e� Z�� � YB b 0 Zz� Y# a A BZ ��
( �z�v�( z{ �

�TTT� "B AB A Y0 b BZza ¢ # ¤ AB R, QW
Yx� IB2Z �	 � %� Y# Z � ¢ A Y= e � e� Z�� � ^ 
���


YB b 0 Z{za� TB � � B�2 e?9K YY2 b 0Z�# a A BZz{ Z TB � m B�2 eY# a A BZ�z 
( TB 	 ¤ � ¤ B�2 �
� SVVB > #. @./ # m A 89@F � C � � 	 I 77@.H[. /F3/ >9H C 1 �

89@F C A 89@F � m @=4F Y �] �a Z @=4F Y �z�a Z � 
���

Ca A �a => � ¢ Be C ¢ 2 e
� �

� �( YC A �Z => � 1 Be C ¢ � b Be
�� => C 1 � b B�#. 3@@G: . /F3/ <. Y� Z � 	 I #. H.;?38. � 7D � 345 /F.4 F3[. /9 .@/=: 3/. =4/.KH3?@ E =/F ;9@=/=[. =4/.KH345 Ix>/.H @9: . ?.4K/FD 7G/ @/H3=KF/>9HE3H5 .@/=: 3/.@ E. @.. /F3/ 	 � %� YA 89@F �Z =@ � Y0z��z��z�]{�� Z => � 1 B345 � Y0z�� �z{�z�� Z => Y0b BZz{ ¢ � ¢ BI p> 	 ¤ � ¤ Y0b BZz{ 94. 97/3=4@ /F3/ 	 � %� YA 89@F � Z =@ � Y0 {za� Z C

� Y?9K YY0 b BZ� Zz{Z 9H �a�z{ =4 /F. 83@.@ � � B�2 C � m B�2 345 	 ¤ � ¤ B�2 C H.@; .8/=[.?DI kF.@. .@/=: 3/.@=:;?D Y=Z C Y==Z 345 Y===Z C >9H /F. 83@. � � 	 � /F. .�;94.4/=3? 7 9G45@ >9??9E >H9: Yx BI�Z 345 /F. 97[=9G@G;;.H 79G45 >9H /F. 89.� 8=.4/ @=4 Y�I A 0I Z =4 Y2 IB	Z I kF. @3: . 3HKG: .4/ 3;;?=.@ /9 /F. 83@. <. Y� Z � Aw=> E. G@. =4@/.35 /F. >9H:G?3 Yx2 I�Z I �

#. H.:3Ho /F3/ /F. .@/=: 3/. Yx� I�Z >9H 0� B A # a ¢ B 345 # 6 BA 834 7. @?=KF/?D =:;H9[.5 C => � ¤ B�2 I� 9H.9[.H /F. 79G45@ >9H # 6 AB� 834 7. H.;?38.5 7D 3@D:;/9/=8 .�;34@=94@ I h9E /F.@. =:;H9[.: .4/@3H. 94?D 4..5.5 =4 /F=@ ;3;.H >9H /F. 83@. � m AB�2 C 345 =4 /F =@ 83@. /F. 89HH.@;945=4K @/3/.: .4/@ F3[.3?H.35D 7..4 ;H9[.5 7D -=457?35 345 �9KK. L2 BN I kF. .@/=: 3/.@ /F.H. 3H. @/3/.5 94?D >9H =4/.K.H [3?G.@ 9>
0 7G/ /F. 343?D@=@ 834 7. 83HH=.5 9G/ >9H K.4.H3? 0 � 	 I#. E =?? /F.H.>9H. q G@/ uG9/. /F. .@/=: 3/.@ >H9: L2BN I J =H@/
Yx� IB�Z �	 �
( %� Y# Z � � YB b 0 Za => 0� B A # a ¢ Be # � A��� �

h .�/ C >9H /F. 3@D:;/9/=8 7 .F3[=9H 3/ # m AB =/ =@ 43/GH3? /9 5.O4.
Yx� IB� Z �	� Y# Z m 	


( %� Y# Z b 89@ Y0I Z ?9K Y�B b # �Zv 2I �
kF. >G48/=94 �	� @3/=@O.@
Yx� IB�Z ���

_ �	�_# Y# Z ���
¢ A 0 {�a �B A # a �z��� => # � YA2 e ABZ � YABe AB�2Z �

@.. �" 9> L2 BN I |@/=: 3/. Yx2 IB"Z 834 7. 89:;?.: .4/.5 7D 3 @/3/.: .4/ 9> G4 =>9H: =/D =4 /F. ?=: =/ Yx� I�Z C43:.?D
Yx� IB� Z � �	� Y# Z b 89@ Y0I Z Y2�I Z{�a ?9K Y0 b BZ � ¢ A => 0� �B b # � � Be# � YA2 e ABZ � YABe AB�2Z �F.H. A =@ =45.;.45.4/ 9> 0 345 # I #. @F3?? 9: =/ /F. ;H99> 9> Yx� IB� Z 3@ /F=@ @/3/.: .4/ 59.@ 49/ .�; ?=8=/.?D.4/.H =4 9GH 343?D@=@ I



�¿����� �¥� ����¿�¥ �¿¸ �¹ ���¿ �������¥ ��¶ �¶ ��¶ �� ��¶ �¹��� ¸ ��
� � $ 	'(( - ( - �89('9: ) � $# �%) � $� $
� SVVB VB ?, QVSQP � >� > �D Y2 IB2Z

� � Y� e ` e 2 Z m YI �2Z{�a� z{�a %� Y� e ` e 2 Z m A Y2I Zz{�a �2 ���( ` z ��
( 	 �� Y# Z
EF.H. 	� lm 	 {�a %� 345 	 �� 5.49/.@ /F. 5.H=[3/=[. =4 /F. @.4@. 9> 5=@/H=7G/=94@ I -./ �	� 7. 3@ =4 Yx� IB� Z#. 5.49/. 7D �� ��� C � �� ��� /F. ;9=4/E =@. 5.H=[3/=[. 9> 	� 345 �	� =4 \ � �ABe B� I � 9H.9[.H ?./ �	� YAB� Z5.49/. /F. H=KF/ 345 ?.>/ ?=: =/ 3/ ABC H.@;.8/=[.?D YUB > Yx� I�	� ZZ I�./ � � Y# Z lm � YYB b 0Z� �B A # a �Z I #. EH=/. E =/F � � A &� Y\ Z

�	 �� e � � m A �� {
� b � �

z{ b � z{
za b � za

z&
� �	� Y# Z� � Y# Z b 	� Y# Z YB A � � Y# ZZ�� � Y# Z_# �

p4 /F. =4/.KH3?@ 9[.H YABe 	N 345 LA2 e ABZ E. @;?=/ 	� m �	� b �� ?9K �B b # � EF.H. �� m Y2I Zz{�a 89@ Y0I Z Ip4/.KH3/=94 7D ;3H/@ D=.?5@
�	 �� e � � m A 	� YBAZ� � YBZ� YBZ b 	� Y	Z� � Y	 Z� Y	 Z b � {

� �_	�_# � � b 	� _� �_# �� Y# Z_#
A �	� Y	 Z� � Y	Z� Y	Z b �	� YAB bZ� � YABZ� YABZ b � �

z{ �_ �	�_# � � b �	� _� �_# �� Y# Z_#
A �	� YAB AZ� � YABZ� YABZ b �	� YA2Z� � YA2Z� YA2Z b � z{

za �_ �	�_# � � b �	� _� �_# �� Y# Z_#
A ?=:1� � ��� ?9K Y�B b # �Z� Y# Z ����

�
z{] 1A�� ?9K Y�B b # �Z� Y# Z ����

z{]1
zaA � 2za %� 4�2z{z1 %z{] 14 ��� � � Y# ZB b # b �� ?9K Y�B b # �Z _� �_# 
� Y# Z_#�

A 	� YA2Z� � YA2Z� YA2Z b � za
z& �_	�_# � � b 	� _� �_# �� Y# Z_#

b � �_	�_# YB A � � Z A 	� _� �_# �� Y# Z_# �
77@.H[. /F3/ 3?? /.H: @ =4[9?[=4K 3 5.H=[3/=[. 9> � � 8348.? � /FG@ 3>/.H 8?.3H=4K /F. 79G453HD /.H: @ E. 97/3=4
Yx � IBZ 	 �� m _	�_# YB A � � Z b _	�_# � �� �� %{� b _ �	�_# � �� �za %�� b _	�_# � �� �z& %za�

b �� � �£ �� �� 2za %�� Y# Z BB b # A 	� YB A 	 Z	 YB A # Z b Y
 ]� A 
 z� Z	 YB b # Z �
� =48. 	� YB A 	 Z m YI �2Z{�a 345 
 ]� A 
 z� m AYI �2Z{�a @=4 Y0I Z E. ;=8o G; g =H38 : .3@GH.@ 9> /F. >9H:

Yx� I2Z A� {a� �2 �nz���a ` z�n] {��a� �a LA	 YB A # Z A @=4 Y0I Z	 YB b # ZN
>9H /F. /.H: Y2 IBMZ I k9 .�;H.@@ /F.@. =4 /F. >9H: 5.@=H.5 >9H Y2 IBMZ E. H.EH=/. 	 YB�# Y� e ` e 2 ZZ 3@ 5=@/H=7G/=94@38/=4K =4 /F. 2 [3H=37 ?. C >9H O�.5 ` � 	 C � � 	 I p/ =@ @/H3=KF/>9HE3H5 .�.H8=@. =4 5=@/H=7G/=94 /F.9HD /9 [.H=>D/F3/

	 YB A # Y� e ` e 2 ZZ m 	 �~( z��z4�(a�4 � m 2`2	 �Y� A ` b 2 Z Y� b ` A 2 Z�
m `2� �	 Y� A ` b 2 Z b 	 Y� b ` A 2 Z�Yx � I�Z



�� �¿¥�¿¹ � ����¿� �¶��¿� ¸ ¸¿¿�¿�
345 @=: =?3H?D

	 YB b # Y� e ` e 2 ZZ m `2� �	 Y2 A � b ` Z b 	 Y2 b ` b �Z�
m `2� 	 Y2 A � b `Z eYx � I� Z

@=48. E. 3@@G: . � � 	 I � 9H.9[.H
Yx � I�Z BB b # m 2`2Y` b 2 Za A �a m 2`2Y` b 2 b �Z Y2 A � b ` Z �

� @=4K Yx� I�j� Z E. ;=8o G; /F. /.H: @ =4 Y2 IBM	2	Z I J9H /F. /.H: �� ��� YB A � � Z� �z{ %{� =4 Yx� IBZ E. G@.Yx� I�Z I kF. :3=4 /.H: =4 /F. 3@D:;/9/=8 =4 Yx� I�Z =@ @=4 Y0 3H889@ # A I �� Z0 {�a YB A # a Zz��� 345 @=48.@=4 Y� A I �� Z m A 89@Y� b I �� Z /F=@ D=.?5@ /F. /.H: Y2 IB�Z I kF. H.: 3=45.H /.H: =4 /F=@ 3@D:;/9/=8 .�;34@=94=@ @G7@G: .5 G45.H Y2 I2 BZ I kF. /.H: �� ��� YB A � � Z� �za %z{� 894/H=7G/.@ /9 Y2 I2 BZ C /F. 3;;H9;H=3/. .@/=: 3/.>9??9E @ >H9: Yx� IBBZ 345 Y2 IB�Z I kF. /.H: @ �� ��� YB A � � Z� �z& %za� 345 �� ��� � �� �z& %za� 894/H=7G/. /9 Y2 I22Z CF.H. E. G@. Yx� IB	 Z 345 Y2 IB�Z IJ9H /F. /.H: �� ��� � �� �� %{� E. G@. Yx� IB�Z C 345 >9H � �� ��� � �� �za %�� E. G@. Yx� IB�Z C 79/F /.H: @ 894/H=7G/./9 Y2 I2 BZ I �

� SVVB VB ?, QVSQP � >� > kF=@ =@ 343?9K9G@ /9 /F. ;H99> 9> kF.9H.: 2 IB� 49/. /F3/ >9H /F. 83@. � � AB�2 49 @=4jKG ?3H /.H: @ 9 88GH 3/ /F. 79G453HD # m � BI #. G@. -.::3 x� IB >9H /F. 894/H=7G/=94 9> �� %� YBA � � Z� �z{ %{� C#. G@. -.::3 x� I2 >9H /F. 894/H=7G/=94 9> �� %� � �� �za %z{� 345 -.::3 x� I� >9H /F. 894/H=7G/=94 9>
�� %�� �z& %za4 I �

��������� 
Áº � º �§©�«§° � � º �­°´ §°µ� ¸ º ¸§� � §¨ ­«¬ ¹ º ¸ª°³­ � � ��	
 �� �
�	�
�	
�� �� 	� 
 ����

� 	����� ��� 	� �� � 
�
�� �®·· º �ª«¬ª«� ­¯¦ º ¸ª© º � � �Á���� � ������� º� º � º �ª®°�­³« � � �	
� �	
��� �
 �
�	�
�
� � ���	
��� � �� 
� � 
�� � º � º � ©­¬ º ¸© º �­°³¨ � ! �" �Á���� � ������� º
� º � � �	
� �	
� � �� ���
 � � 	
�  

��� �§ª� §¯°³© ­¨² §©¯¨ ª# ¹®«©¯³ª«­· �«­·µ¨³¨ ��¨°­§· � Á���¾ Á��� � � �²§° º ¯¦§ª°µ �¬$ º�²²· º� �� � � ³°�¦ �­®¨§° � �­¨§· � Á��� � ²² º ����� º
� º � º �­°´ §°µ � � º �­¨² §° ­«¬ � º ¥°§´ §·¨ � %��
� ����

� � � 	
�  

�� �� &' �( ) � � � °ª© º ¶­¯· º � ©­¬ º ¸©³ º * � �Á��� � � ��������� º
� º � º �­°´ §°µ� ¿ º �ª� §°­ ­«¬ ¹ º ¸ª°³­ � %��
� + 

,� 	� ��� � 
� 
� ���� 
�
-�� 
	

� � �� 	� 
 �
�� � � 	
�  

�� � º ¹®«©¯ º �«­· º

�". �Á���� � ��� �� º� º � º �­°´ §°µ � � º ¸§§�§° � ¸ º �­³«�§° ­«¬ � º �°³�¦¯ � / ���
� �� �
�, � �� 
�	
, �� �� 
��	��� � ��, 0��
�1 
  
�
�� �ª®°«­· ª#
�§ª� §¯°³© ­«­·µ¨³¨ . �Á���� � ���¾��� º

� º � º �­°´ §°µ ­«¬ ¹ º ¸ª°³­ � ² §°¨ª«­· ©ª� �®«³©­¯³ª« º
� º � º �­°·§¨ª« ­«¬ � º ¸2 �ª·³« � 3��
  �	��4 
�	
,�� � ��� � � � 	
�  

� � ��1 
� � �� 	� 
 �
��� ¸¯®¬³­ � ­¯¦ º 55 �Á���� � ������� º
� º � º �¦§§�§° ­«¬ � º ¥­µ·ª° � 3� 	� 
 �
6 ���	
�� �� + �0
� 14 ���
�� �
�, � ��
	

�7 8 � �ª� � º �®°§ ­«¬ �²²· º � ­¯¦ º �9

�Á���� � ���¾�� ÁºÁ� º � º �ª·:­«³ � � º �ª� ³«­°¬³ ­«¬ ; º ¸¯§� ²­� � %��
� �� �	
��� �� 	� 
 + �0
 
-��	
��� ²°§²°³«¯ �Á���� ºÁÁº � º � <ª°¬ª´­ � =� 
 �
�� � � 	
�  

�� �®�§ � ­¯¦ º � º 9* �Á���� � � Á��� ºÁ� º � º ¿ °¬ <§·µ ³ � � �4�� 	�	
� 
�����
���� �ª$§° � ¶§± �ª°� � Á��� ºÁ� º � º ¿ °¬ <§·µ ³ � � º � ­�«®¨ � ¹ º �´§°¦§¯¯³«�§° ­«¬ ¹ º � º ¥°³©ª� ³ � > 
,� 
� 	�����
��
�	� � ���	
���� � ©� °­± ¾? ³·· � ¶§± �ª°� �Á��� ºÁ� º � º ¹§@§°� ­« � 8�
-�� 
	

� � �� �	���,  4 �
�, � �� ���0� �	
�� ��
��	���� � ©¯­ � ­¯¦ º ��5 �Á���� � ���� ºÁ� º � =� 
 � � 	
�  

� � ��1 
� � �� 	� 
 1�  � �««­·¨ ª# � ­¯¦ º .5 �Á��Á� � �� Á���� ºÁ� º � º ? �ª°� ­«¬§° � =� 
 ��� 4�
� ��  
�
�� ���	
� �
6 
�
�	
� �� 
��	��� A� B 8 � ¸²°³«�§°¾�§°·­� � ¶§± �ª°� � �§°·³« � Á��� ºÁ� º � 3��
  �	��4 
�	
, �� � ��� � � 	
�  

�� �� C &' � � °� º � ­¯ º �� �Á��Á� � Á� ÁÁº



�¿����� �¥� ����¿�¥ �¿¸ �¹ ���¿ �������¥ ��¶ �¶ ��¶ �� ��¶ �¹��� ¸ � Á
Á� º � º ; §³©¦ � 3� &' 1����� � �� � ��
4� � �� 
� � � ���	
��� ��� 	� 
 � 
���+ �� 
 �
� 
��
�� 
� � ) � �®·· º �ª«¬ª« � ­¯¦ º ¸ª © º

! � �Á���� � � Á���� ÁºÁ� º ¶ º ¶ º �§´ §¬§$ � �� 
�
� � ���	
��� ��� 	� 

� ���  
��	
���7 �Á���� � �ª$§° � ¶§± �ª°� º�� º ? º � ³ ­«¬ ¶ º �ª¦ª® <§ � � �	
� �	
��� &' �
� �� �	
��� �
  � �
-��	
��� �
� ���
� ��� �
�	�
�
� 0��

	 �
� ���
-�
�� ²°§²°³«¯ �Á��� º� Áº ? º � ³«¬´·­¬ ­«¬ � º � º ¸ª��§ � ���, �	
� 
 
� 
�	
��
 � �� �� �  ���  
	��
 �
� 
 
�
�� + �0
 
-��	
���� �� §° º � º � ­¯¦ º ��*
�Á���� � Á���� ÁÁ�� º�� º ? º � º � ­©¬ª«­·¬ � 	 �	
 �� 	� 
 
0� ��	
�� �� � �
�	�
� 
�	
,�� ���	�
�
�, 
 
��
 �� � ���	
���� � °ª© º �ª«¬ª« � ­¯¦ º ¸ª © º
� �Á���� � Á��� Á�� º�� º � º � ª©�§«¦­®²¯ � 3� ���
� + 

,� 	� � �� 	� 
 �� � 
�
�� ��� � �	
�� ��
��	��� � º ¹®«©¯ º �«­· º . � �Á���� � Á��� Á� Áº�� º � º � ª©�§«¦­®²¯ � � º ¸§§�§° ­«¬ � º� º ¸ª��§ � ���� �� ��	� 
�, �� ����

� 
�	
, �� ��
��	��� ��� /�� 
��� ��� 
� 
� 
�	
� �	
��
� º �� §° º � ­¯¦ º ¸ª © º � �Á���� � ��� Á� Áº�� º � º � �®··§° ­«¬ � º ¸§§�§° � 8�
-�� 
	

� � �� �� � 
�
��  4 �4� � 
	�
� �� �	
��� �� 	� 
 + �0
 
-��	
��� � ­¯¦ º � º � �* �Á���� �ÁÁ�� Á�� º�� º � º ? º �¦ª«� ­«¬ ¿ º � º ¸¯§³« � %���� 	����� ��� � ��� 	���
��� �«¯§°«­¯³ª«­· � ­¯¦§� ­¯³©¨ �§¨§­°©¦ ¶ª¯³©§¨ �Á�� Á� � ����� º�� º � º� º �®´³ª ¬§ ¹°­«©³­ � =����� 
�
��
 � �
��
�  
� � �� ���
� � � 	
�  

��� �®�§ � ­¯¦ º � º 9* �Á���� � Á¾ Á� º�� º � º ¸§§�§° � 	 
�
����4 ����
	
��� � �� -���
���
� ����

� � � 	
�  

��� ¥ �ª¦ª�® � ­¯¦ º � º !. �Á���� � ������� º�� º � � 
, 
�
��	
 ����

� 
�	
,�� ��
��	��� 
� 	� 
 �  ��
� �®�§ � ­¯¦ º � º �� �Á���� � ���� ��� º

�� º � º� º ¸ª��§ � � ����, �	
�� �� �
�, � ��
	

� ��� � �� 
� � � ���	
��� 
� 	� 
 �  ��
� �«$§«¯ º � ­¯¦ º �"5 �Á�� Á� � ������� º
� Áº ¿ º� º ¸¯§³« � � 
�, � �� 8�	
,�� � ��� � 
6 
�
�	
�1
 
	4 � ��� 
�	

� �� ����	
���� � °³«©§¯ª« �«³$ º � °§¨¨ � � °³«©§¯ª« � ¶ º� º� Á��Áº
�� º � > ��� ��
� ��� 4�
� � %
� 0��
�1 
 � 
	� ���7 ��	� �, ��� 
	4 ��� ���
  �	��4 
�	
, �� �� � °³«©§¯ª« �«³$ º � °§¨¨ � Á��� º
�� º ¿ º� º ¸¯§³« ­«¬ � º �§³¨¨ � 8�	�����	
�� 	� ����

� ��� 4�
� �� � �� 
�
�� �� ��
�� � °³«©§¯ª« �«³$ º � °§¨¨ � � °³«©§¯ª« � ¶ º� º�Á��Áº
�� º � º ¸¯°³©¦­°¯: � %
�	�
�	
��� �� ����

� 	����� ��� � 	� -�����	
� ���� ��
� ��� �
��4 �� �� �	
��� �� + �0
 
-��	
���� �®�§� ­¯¦ º � º 55 �Á���� � ���� �Á� º
�� º ¥ º ¥­ª � �� � 
�
��  4 �0
��, 
� 
����
�	 � 	�
�� ��	� 
�	
� �	
� � �� 	� 
 	+ ���
� 
��
��� � ��� 
��
�, 
� 
-��	
��� ²°§²°³«¯ º
�� º ¥ º ¥­ª ­«¬ � º �­°�­¨ � � �	
� �	
� � �� ���
 � � 	
�  

�� 87 88 � �§ª� §¯°³© ­«¬ ¹®«©¯³ª«­· �«­·µ¨³¨ �¯ª ­²²§­°� º
�� º � º ¥­µ ·ª° � � ��	
� �
6 
�
�	
� 
-��	
���7 88 � ¸²°³«�§°¾�§°·­� � Á��� º
�� º ? º ¥°³§´ §· � =� 
��4 �� � ���	
�� �� ��
�� � ª«ª�°­²¦¨ � ­¯¦ º �* � � ³°�¦ �­®¨§° �§°·­� � Á��� º
�� º � º �§�­ � %
�	�
�	
�� 	� 
��
� � ��� 	� 
 � �� � 
��
�, 
� � � 	
�  

� �� 	� 
 	����� �­°¯³­· ¬³@ §°§«¯³­· §�®­¯³ª«¨ ± ³¯¦ � ³« ³� ­·¨� ªª¯¦«§¨¨ ��¦³©­�ª � �� � Á���� � ��� �ª· º � ­¯¦ º �²²· º �� � ¸²°³«�§° � ¶§± �ª°� � Á��� � ²² º Á��¾� ÁÁº
�� º � º¶ º �­¯¨ª« � � 	�
�	
�
 �� 	� 
 	� 
��4 �� 
 
��
 � ���	
���� �«¬ §¬ º� �­�´°³¬�§ �«³$ º � °§¨¨ � �ª«¬ª« ­«¬ ¶§± �ª°� � Á��� º
� Áº ¥ º �ª·@ � ���� �� ��	� 
�, 	4�
 
�	
� �	
� �� &' � ��  ��, 
 � � ²°§²°³«¯ ������ º

��������������  ���!�" # $�"��� ��!%& '("�����%)!�*�"��� +�� ,- . ��' # /-0�1 �2%��3!% �" 4 5 # 65789 . ��' #
:�"��!3

� �� �
 ����
�� ; < =>??>@A< BCD E=F GHI G>? EJ>

K�L�"���!� MN ����������� # 597 /�!�M'! K"�*� # )!�*�"���3 MN O ���M!��! # ��0��M! # O P QRS7T # ) &
� �� �
 ����
�� ; U>>V>@A< BCD EW GUX E>J=


