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8 ( eE)%.a��2})�� T�"J,1m�� � = q]"])#�Em 0 ,O.571� u]"�/L2B9�/ )#�{m=/ )%.#"J,18E�*)�e-,1m-��2 ��/ .\7]��2 �]�}� 0 2 �E� v
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� �`/ ) m-��26/ Q �Em�ql2 s 2})%.�.a" � /L,1Hk" (z( q]"])#�pu]"�/z2})hu]23�*)#�',*.�/L,h.\71�pn!" $ 0 26/ .32 0 4f.\71�pn+�-n�q1��2}) 0 4�� ��=
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% _uA�`'& �)('*>� cr? AD¤]_]`oª3A�+-,/.10�243]S�5768289 4 0 2i.571� 8 0 ,E)#�-,E)*eE){)%.\2ge185.5e'23�*) / )O81" ( 8'e ( "1.%�1m�v;O 0 2 .571�
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/ 71�reE)#� 0 4�"J,re�u^. 0 m�"1.a�I�',1�'2}HR2�n 0 m-� ( �WKY=6¡>K�� / )��*)a)#�',E.0/ " ( . 0 0 q*.#"-/G,�q-/ 0?( 0 H=/ 81" (z( 2R2}� ( �yC
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/L,O.571��/L,*.a��2gu]2}�*.a"1.\/ 0 , 0 4i.\71�Om=/ )%.a"J,181�^u ( 0 .%)1v
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Validation of clustering results of attenuator
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Validation of clustering results of spliced leader
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Validation of clustering results of metE leader
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E�@ B ��"�$ � F�� � J 4 / )%.#"J,18E�Ku ( �'. q]"])#�Em���,|.\23�E�R" ( / H?,�n+�',*.p"J,1mK�',]��23H & q]"_2626/ ��2
m=/ )%.a"J,18E�|47�J2
7-e-n!"J, F � )*, � �0)%��)*7
��� /G,1H .57'23�E�
)#�'u_"_2M"E.a�{8 ( ��e1m-)I�'4du
��/L,*.%)1v

n!"1.0/ ��,E)
"_m-m=/ .0/ ��,]" (z( & v�w 8]"�,�,
�'.
m=/ )*u]2����]�^.\7_"E. .\71�ku�e-q ( / )*71�Em�)%.02ge18*.\e'23�*)�"_23�t8 �J2�23�E8*.K� q�e*. w
81"J,
)$" & .57]"1. �������J�����p23�K�]�1" ( �1mI"
8 ��,*4(�J2gn!"1.\/ ��,_" ( )8��/ .a8'7!4(�J2 .57'/ ) � �0) v;w�,hn & ��u'/L,'/ ��,
.571�
% � � * � : )*7
��� ) .\71� ( ��81" ( )%.02ge185.5e'2M" ( 23�1"�2�2M"J,1H-�-n+�',*.�/G,�.\71� N > � � �I�c7'/ 8'7I�J8E8'e'2}) e-u���,{q'/G,1m=/G,1H
�'4 N >�"_m-�',
��) &-( >$n!�5.\7-/ ��,-/L,1� +VNL) VQ,*v

R�S���S�� � #54>�CX2��4>� c c�XR#1� c Y�� ZJ� OQB �

wA, H-�-,1��2M" ( .\71� 4(�J8'eE)*�-4 ���_�J������� / )*��, .571�
u]23�Em=/ 8*.0/ ��, �'4 )%.\26e]85.\e-23" ( ���")~)8��/ .a8'7'/G,1H�v ��.\71�'2
"�u�u12��J"_8'7]�*)
� �J/ )%.�./� 23�K�_�1" ( nG�J2}�hH-�',1�'23" ( u]2���u1��2W.\/ �*)9�-4 .571���',1��23H &k( "J,1m-)#81"Ju1�Q�'4d"�,����0)�v
� / .#"]HJ" �f"k�5.
" ( v ��A + � )%.5e1m=/ �Emx.571�I8
��,*47��2gnO"E.\/ ��,]" ( ( "J,1m')#81"Ju1� �'4!7-e-n!"J,t)*, � �0)i)���/ .\7t.571�
n+�5.57
��mtm��*)#8�26/Lq1�1m /G,ON��E8*.0/ ��, � v �Nv � vcw 23�K�-/ �K� �Em^.\7]��/z2i"J,]" ( & )#�E) �'4`.571� 7-e-nO"�,
)*u ( / 81� �-)5��n!" (
)*, ���0) )keE)5/L,1H|.571��,1�.� �]�'2W)5/ ��,P�-4����_���J���J�=v � 7]��u]"_2M"Jn+�5.a��2})N� ��23� 
 Q � . � 3������
	��(�
� Q � 3�� 	���� � 3��WS � 682	� 	�� � 2 � �K��j Q R ��� "J,1m � Q � � v � 7]� � �Cu1�'2�/Gn+�',E.�)O��, F A�� F ���
F ��"J,1m F P�)*, ���0) m-� ( / �_��23�Em~8 ��n�u]"�23"Jq ( ��23�*)*e ( .�) � �c71�'2}�]"1) 47�J2 F � )*, � �0) .\7]�xm=/ )%.#"J,18E�
u ( �-.�+ �_�}� � � XSZ_[ ,�)*7
��� )�.\7'23�E��)#�'u]"_2M"1.a��8 ( ��e1m')C�'4�u
��/L,*.%) � "])cm=/ )*u ( " & �Emr/L, ��/ H�e'23�M� v � P�v�N /G,18E�
�1"_8'7�u��?/L,E.�/G,^.571�Im?/ )%.#"�,]8E�ru ( �'.{8 �J2623�*)*u
��,1m')�.8�|"�u]"�/z2*�'4 )%.02ge18*.\e'23�*) � .571�I"Ju-u1�]"_2M"�,]8E� �'4
.\7'23�E��m=/ )%.0/G,185.p8 ( ��e]m')�n�eE)%.kq1�|m?e1��.8�~.57'23�E��� 4(��e'2G�J2+�.�]�', nC�J23�x46"Jn�/ ( / �*) �-4!)%.\2ge185.5e'23�*)
/L,p.\71�p)$"Jn�u ( �^)#�5.EvP) ( ��� � "E.!.571�I)%.\2ge185.5e'23�*)�/L,p.\7]�I)$"Jn�u ( �^)#�*.�23�K�_�1" ( �Em|.57'23�E�p46"Jn{/ ( / �*)1v
� ��,1)#�',E)*eE)!)%.02ge18*.\e'23�*)��'4f.571�*)#��.\7'23�E��46"Jn�/ ( / �*) "_23�h)*7
����,p/L,���/ H?e'23�N�Nv � � v � 7'/ )�2}�E)*e ( .
/ )
/L,
8 ( �1"�2�8 ��,*.\2M"])%.+./�k.571�k23�*)*e ( .�23�'u���2W.a�Em q & � / .a"_H�" � " � 	 � 
 9 � "])!.\71� & u12���u��-)#�p"�
�e-,-/ > �_" (z( � &
�
)*7]"Ju1�9�'4 .571� 47� ( m=/L,1H^)*u]"_8E�
"�,]m�.571��23�547�J2}�M��, ( & ��,1� u12���n{/L,]�',*.�)%.\2ge185.5e'23��vc�<��)a)5/Lq ( ��23�1"])5��,E)
4(�J2 .\7-/ )�m=/ )#8�23�'u]"J,18 & nO" &k( / �O��/ .57t.571� eE)#� �'4������������ u]2���m?e18'/L,1H�"�71�'e-2�/ )%.0/ 8�)*e-qE)#�5. �'4c" (z(
4��1"])5/Lq ( �{)%.\2ge185.5e'23�*) � "J,1m .571�O8 �J"_2})#�{H?23"�/G,1�Em�
M.023�E� 23�'u]23�*)#�',*.#"1.0/ ��, m=/ )%.#"J,18E� � v
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� 71��"�,_" ( & )#�*) �-4 N��185.0/ ��,��Nv��p"J,1m .57
��)#�tu123�*)#�-,*.%�1mr/G, )�u�u1�',1m=/ �Q)b"_23���]��2 & u]2 ��n{/ )5/L,1HL� q�e*.
.8�Rq]�t)*e'23�p"Jq
��e*.+.571�k23� ( / "Jq'/ ( / . & �'4!�������J������w u1�'2X47�J26n!�Em�"J,^�K��" ( e]"1.0/ ��,�u12���81�Em?e'23�|q]"])#�Em
��,h.\71�E)#��� �'"Jn�u ( �*)+"J,1mx"_m-m=/ .\/ ��,]" (z( & /L,18 ( e1m-�Em )#� 2?e1�',]8E�*)!4�2���ns8 �Jm=/L,1H "J,1m�,
��,K>Z8 ��m?/L,1H�23� >
H=/ ��,E) "])9�f� (z( "])t2M"J,1m���n�)#� 2�e1�',18E�E)1v � 7'/ )^23�*)*e ( .%�1m~/G,I.571�I4(� (z( ����/L,]HRm-�*)5/ H�,#� wA,x"_m-m=/ .0/ ��,
.8�k.571�xu�e-q ( / )*71�Em|)%.\26e]85.\e-23" ( ���0) )8� / .%8-71�*) �i"I)#�5.9�'4GA��#+(+ )#� 2?e1�-,18E�*) � 8 ��n�u
��)#�Em �'4 23"J,K>
m���n�/ )#�Emx"J,1m�,]"1.0/ �]��)#� 2?e1�',]8E�*)O4�2���n m=/ ' ��23�',*.!)5��e'238E�E) � � "1)!"�,_" ( & )#�Em ��/ .57h���_�J�������=vO���J2
.\71�!2M"J,1m���n{/ )$"E.\/ ��,��C.571�!u1��238E�',*.#"_H-�G�'4 q]"])#�*)1�'4 .571� )5��e-2}81� )#� 2?e]�',18E��n+�',*.\/ ��,1�Em q1� ( �����f"])
8'7]"J,1H-�Em|2M"J,1m���n ( & � " (L( ����/L,1H "J,����]��2M" (z( m-�.�-/ "1.\/ ��,�/G,QU��K8 ��,E.%�',E.C�'4 �)( 8 ��n�u]"_23�Emp./�^.571�
)5��e'238E� )#� 2�e1�',18E�JvO���J2f�]"]8-7p2M"J,1m���n{/ )$"E.\/ ��,ku1��238E�',*.#"_H-� )�+I)#�
2?e1�',181�*)�� ��23��u12��Jm?e18E�Em v ) )
.\71��2M"J,1m���n{/ )$"1.\/ ��,�)*7���e ( mK23�*)#�'n�q ( �|n�e*.#"1.0/ ��,]" ( �K�]�-,*.�) � "J,1m��f"])I,��'.^u1��2W47��2gn!�Em|.8��.a�*)%.
4�23�E�
�',1�'2}H & m?/ )%.\2�/Gq-e*.\/ ��,E) � wCm=/ m�,
�-. 7]"
�]�+.8��u]2}�E)#��2��]�!.\7]�!m?/L,-e18 ( � �-.0/ m-��m=/ )%.026/Gq-e*.\/ ��, � P<A �&v wA,
��23m-�'2 ./�pH��5.+"J,^/ m��1"I"Jq
��e*.c.\7]�^/Gn�u]"_85. �'4cu]2�/ �J2 � ,
��� ( �Em-H��
��,h.\71�I23�*)*e ( .�) �fw;u1�'2X47�J26n!�Emx"
)5�^81" (z( �Emxq ( /L,1m�.a�*)%.Ev

*,+�< $�" @ >%$ �#�.-0/21 "��#$ <�� & @ �0@  $�&  � � �
 ���& $ � $�B  �0@  $�& � 71��"J,]" ( & )#�*)`4(�J2=.57'/ )`)#�5. "_23�d)*7��
�c,
/L,+m��5.a"�/ ( /G,�N �E85.\/ ��,C� v���"J,1mM)�u-u1�-,1m=/ �M)�v )~)*e-nhn!"_2 & �'4 .\7]�
23�*)*e ( .�) / )d)*7
���c,h/L, � "Jq ( �C�Nv�AJv
���J29A@P|)#� 2?e1�',]8E�*)�w )*e18E81�*)a)%4Ze (L( & 2}�.�]�1" ( �Em "x)8��/ .a8'7�q & eE)5/G,1H|�������J�����?vbwA, ��,1�k81"])#� + �43
: � 
 � 7�� � n�� �0)1,{.571� �_" ( / mJ"E.\/ ��,~23�*)*e ( .%)O� �'2}� ,1�EHJ"E.\/ �_���%��7-/ 8'7 n!" & q]��m?e]� ./�R.571�r46"_85.
.\7]"1.!.\7-/ )
)8��/ .a8'7x/ )O.026/ H�H-��23�Em q & )#�
2?e1�',181�I.\2ge-,181"1.\/ ��,Jv ) ( ./��H��5.\7]��2 �deE)5/G,1H ���_�J�����J�Rw �f"])
"�q ( �I.8�~u123�Em=/ 85. AE�:��eE.9�-4 � A^)8��/ .a8'71�E)1v � 71�p)8��/ .a8'71�*)pw 46"�/ ( �Emr.8��2}�18 ��H?,-/ )#���$� ��23����/ .571��2
q1�1"_26/L,]H�uE)#�'e]m�� � ,
�-.�);+#) V m /G,;��,1� )%.\2ge185.5e'23��� �53 : � 
 �26 ��u1��2���,�n����")l/L,xq��'.57-,C�J2 ( ��,1H
m=/ )%.#"J,18E�~/L,*.a��2M"_85.0/ ��,E) +87 4 w , �i)#�1� � "�q ( � � v�A�v � 71�~eE)#�Em � �0) 47� ( m?/L,1H�u12��JH=2M"�n+)p"_23�R,
�-.
"�q ( � ./�x81" ( 8'e ( "1.%�^.\7]�h)#�18 ��,1mJ"_2 & )%.\26e]85.\e-2}�;��/ .57�u1)#�'e1m�� � ,��'.%)1v �`�K�]�'2X.571� ( �*)a) ��wN)*e1818E�E�Em-�1m
/L,{.#�@�I81"])#�*) + �43 : � 
 � NHA �rn����")�"�,]m�y 4 m 2�/Gq
� � & n+� , � "])�.571�tuE)#�'e]m�� � ,
�-. 8 ��,*47�J26nO"1.0/ ��,
)*7
��� ) )*e=M^8�/ �',*.�m=/ )a)5/Ln�/ ( "�2�/ . & �K�]�',G�c71�',
"Ju-u12�� �J/Gn!"1.0/G,1Hh.\7]�hu1)#�'e1m�� � ,��'.+q & "J,�e-,K> � ,
�-.Z.a�Em
)%.02ge185.5e'23��v97���,1H�m=/ )%.a"J,181��/L,E.%��2M"_85.\/ ��,E)|"_23� m=/ M^8'e ( .k.8� 7_"�,]m ( � � / .\7����_�J������� ��q1�181"JeE)#�
.\71� ( "_23H-� 8 ��,*.\2�/Gq-e*.\/ ��,:�-4c.\71�k)8��/ .%8'7-/L,1H�u]"_2W.{./��.\7]� ���]��2M" (z( m=/ )%.#"J,18E� H-�*.�) )*7]"_m���� �Em�q &
,-e-n+�'2 ��eE) )*n!" (z( 8 ��,*.026/Gq-e*.\/ ��,1) �'4
,
��,K>�)8��/ .a8'7'/G,1H�u]"�2X.%) � .\7�eE)ku123�K�]�-,*.0/G,1H�.571����e*.a8 ��n+���'4
.#�$�^m=/ )%.0/G,185. 46"Jn{/ ( / �E) /G,ON?.a�'uOA��'4i.\71�!���_�J�����J� "Ju-u]2��J"_8'7Jv

*,+�< $�" @ >%$ �#�	:;/ � � @ � � D � $�B "
 �  �0@��	� � �^H-�*.�"J, / m-�]"M�-4 .\7]�O)%.a"Jq'/ ( / . & �'4 )8��/ .a8'71�*)�e-,1m-��2
n�e*.#"1.0/ ��,E) +g)#� ( �E85.\/ ��,�u]2}�E)a)*e'23� , �?.571�c)#�
2?e1�',181�*)%�-4;.\7]�
u-71�>N >$u-71� � > ��u]��2���,�"1.Z.a�',-e_"E./�J2 4�2���n
�53 : � 
 � "�,]mI.571� N;u ( / 81�Em<7-�]"]m���2 4Z2���n � � % 	 �(� �g* � �h: � 
 
 � � �#� �Q� ��23��2M"J,1m���n{/ )#�1m A#(�� ))( �
�,(�� �)( �%A +=(���A �,(�� � +)(�� � �)( � )�+=( "J,1m )(�)( v � "Jq ( � � v � )*e-nhn!"_26/ )#�E)
.\7]� ��e*.%8
��n+�
�'4c.571��n+�1"])*e'23�'n!�',*.%){47��2�.\7]�|23"J,1m���n{/ )#�Em�)8��/ .a8'7x)#� 2?e]�',18E�*)1v � �]�',k.571��/L,*.\2���m?e]85.0/ ��, �'4
A^8'7]"J,1H���+ ( �*)a)O.57]"J, � ( 2M"�,]m�v ,l/L,^.571�t)#�
2?e1�',181�*)I/ ){81"Ju]"Jq ( � �'4�m-�*)%.\2�� & /L,1Hr.\7]� u]2 ��u1��2W. &
�'4 q1��/G,1Hr"^)8� / .%8-7Jv �?e'2W.\71�'26nG�J2}��� .\71�p23�*)*e ( .�){8 ( �1"_2 ( & )*7
��� .57]"1.{/L,]8�23�1"])5/L,1H�23"J,1m���n{/ )$"1.0/ ��,
( �1"_m')�.8� m-�18�23�1"])5/L,1HI"JnG��e-,*. �-4 u]23�Em=/ 85.%�1mt)8��/ .a8'71�*) � "])1� � (L( "1) 2M"_23��u
��)5/ .\/ �]� u]23�Em=/ 85.0/ ��,E)�47�J2
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Shape GGGCCCAUAGCUCAGUGGUAGAGUGCCUCCUUUGCAAGGAGGAUGCCCUGGGUUCGAAUCCCAGUGGGUCCA

[] (((((((((((((((.((((.....(((((((...))))))).))))))))))).........)))))))). -35.9 kcal/mol
[[][]] ((((((((.....((.((((.....(((((((...))))))).))))))(((.......))).)))))))). -32.2 kcal/mol

[[][][]] ((((((...((((.......)))).(((((((...))))))).....(((((.......))))).)))))). -31.7 kcal/mol
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$Hb��,$Df�mP�5$#n�k@[ Y $�h1k�mP��e,k($
	qk b $"�&e&h%$��#g^k b $)$`b����On&$#n�k`m e:c $Hb��&f*$�h(hlm �+n�f*$Dc�e,k�m�n,vtk b $�n)!����&$Df �#g
h1k�f-!,jlk.!#f*$�hN:�e3m k b �,!�ksm hd�Oc e,k($
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�� H	� j
�����&e/f*$
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$Hb����+n,$#n�k`m e:c m�n7h%$
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Y n"q+$,jlk�m �Ongr / D / ;�[�m kom h7h b ��epn b ��e k b $ �&e/fTk�m k�m �On�g !-n,jlk`m �+n�j,e?n �,$ !,h%$
	~k��rj&e-c j !#c�e0k($�k b $
�,f����/e��-m c m k56 �#gpe:n�m{n�	�m '-m 	/!&e:c h1k�f-!,j�k#!#f*$ / s h7e:c{f'$&e�	�6f�5$-n�k�m �On,$�	�[ k b $ "2�!� _zh1k�f-!,j�k#!#f*$qe:c ese`6&h
b e&h k b $ b m v b $�h1k��&f����&e��#m{c m k56 /- �b $&�&f����&e��#m{c m k`m $0h �#g�m{n�	Um '-m 	/!&e:c&h1k`f-!,jlk.!#f*$�h 	-$0jDf*$,e&h%$ e3m k b c �+n,v-$Df
h%$
1/!,$#n&j0$�h
[Le&hpk b $�k��#k%e:c�e?n�	�n,$,e/fX_ ����k�mP��e:c n)!��(�,$Dfl�-gsh1k`f-!,jlk.!#f*$�h�m�n,jDf*$,e&h%$�h / (%!#fTk b $Df5�j�?f*$�[
e�h%jDm $#n�k`m h1ki��m v b kon��-k��,$~m�n�k1$#f'$0h1k1$
	 m{nqk b $ �&f]���&e��#m c{m k56 �#g3�On&$�h@�,$0jDm k+j�h1k`f"!&jlk#!-f'$�[\�)!�k|m{n
k b $ �&f����&e��#m{c m k56g�#gRetjDc�e,h(h��-gxhlmE��m c eDf�h1k`f-!,jlk.!#f*$�h
[�h8!,j b e&h�k b �-h%$ b e
':m{n,vdk b $qh;e��5$|h b e��,$ /
 �b m h^h8!,v-v:$�h1kyh k��2mE�(�#c $��5$#n�ksk b $5j&e-c j !#c�e0k`m �+nz�#g k b $(�&e/fTk`m k`m �+nxg !-n,jlk`m �+n�e?n�	w$��(�,$
	2m k3m{n�k b $
e����,f��?e/j b �#g�e��0h1k`f}e/jlk�h b e��&$�h /�� $#n,$#f*e:c{c 67h@�����;$#n�[+k b $ �&f����&e��#m{c m k56��#g h b e��&$���m h�k b $Rh8!�� �#g
k b $ �&f����&e��#m{c m k�m $�h&�-g�e:c c:h1k`f-!,jlk.!#f*$�h������ /
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9����	� :WT / ��TA<

s n/e-m '&$Re-c v��?f�m k b � �&e&h%$
	 �On5k b m h $
1,!&e,k�m �Onael��!#c 	wj,e:c j !-c e,k1$�k b $(�,f����&e��#m c{m k56��#g $,e/j b m�n�	Um ':m 	
_
!&e:c�h1k`f-!,jlk.!#f*$�e?n�	�h8!�� k b $�h%$ / -L$#n,j,$�[Lk b m h�e:c v��?f m k b � el��!#c 	�h8! 4 $Df�g f���� k b $)$HbA���On,$-n�k�m�e:c
$Hb��#c �-hlm �+nae�$�e�e:n0k�k��wjDm f*j !��\'&$#n0k e�m k b k b $�e����&f��?e/j b �#g e��0h1k`f*e/jlk�h b e��&$�h / s�jDc �-h%$Dfsc �����xe,k
��1/!&e,k`m �+n*r / I|h b ��e�h��  xb $m�&eDf!k`m k`m �+n�g !-n,jlk`m �+n�m h3k b $�h8!�� �-g k b $ L ��c k����Re?n-npe�$Dm v b k($
	ogzf*$0$
$#n,$Df*vUm $�hp�#g�e-c{c�h1k�f-!,jlk.!#f*$�ha�#gsk b $�h1k`f-!,jlk.!#f*$7h@�/e&j,$ �&� H�� /� �b $�gzf*$0$w$#n,$#f'v�6 �-g�e?n|m{n�	Um '-m 	,!&e:c
h1k�f-!,jlk.!#f*$��2m h�k b $�h8!�� �-g k b $�$#n,$Df*vw67j��On�k`f�mE�)!�k`m �+n0h! ��#" � �-gse:c c:h1k`f-!,jlk.!#f}e:cU$Dc $��5$-n�kyh$"��%� /
 �b !0h
[ ��1/!&e,k�m �On�r / I)j,e?n��,$wf*$`_We3f�m kyk1$#nwe,h��
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∏

7 �#�
Z , 2�3 .845�6 :WT / �:IA<

e b $Df*$ > m h�k b $ !-n#m '/$Df'h;e-c v:e&hRj
�On0h1k%e?n�k�:+# / #'#�;�V�O:I�;,IS��j,e:cSH:9�<�e?n�	<; k b $wk1$>=@?,$Df}e,k.!#f*$qm{n
9�$Dc '-m�n /BA�b m h�$
1/!&e,k`m COn|h b C�e�h b C�e k b $D?&e/fTk�m k�m COn2g !-n,jlk`m C+n�m hRjECF=@?)!�k($EG~f*$0j !-fThlm '&$Dc 6qe&hxk b $
h8!>=HC#g�k b $I?,f8CJG,!,jlk1h�C#g�k b $ L COc kK�L=�e?n-n*e�$Dm v b k($EGt$#n,$#f'v�6ojECOn�k`f�m�M)!0k�m COn0hBC#g�k b $7h1k`f-!,jlk.!#f}e:c
$Dc $L=�$#n�k1hNC�'&$Df e:c c:h1k`f-!,jlk.!#f*$�h /
Y =@?#c $L=5$#n0k1$EGtm{n*sRQ�O k b m h\6-m $Dc G-hRe?n2e-c v-$LM&f}e�e b m j b = !#c k�mP?#c m $�hxk b $ L C�c kK�L=�e?n-n�e�$Dm v b k($EG

$#n,$Df*vw6rjECOn0k�f�m�M5!�k�m COn0hDC#g5k b $�h1k�f-!,j�k#!#f}e:c $Dc $>=5$#n�k1hoe?nQG !,h%$�h)h8!>=�=�e,k�m COnte&hwk b $RCSM,*�$0j�k�m '&$
g�!-n,j�k�m COn /�A�b $^v>C?e:c/m h�kTC�jECS=�?)!�k($�h b eU?,$�h kKC?v-$lk b $DfFe3m k b k b $Dm fV?&f8CSM&eUM#m{c m k�m $�h /�A�b $W?,f8CSM/eJM-m c m k56
C#g3h b eU?,$X� m h2m k1h�jEC+n�k�f�mPM)!�k`m COnR& � kKCtk b $R?&e/fTk`m k`m COn�g !-n,jlk`m C+nIGUm '-m G:$EGYMC6)k b $)g�!#c{cZ?/e/fTk�m k�m COn
g�!-n,j�k�m COnB& /

9������ � & �
& :WT / ��OA<

-[C�e j,e?n e�$4jECF=@?)!�k($\& �E] A�b $)e?n0h�es$Df3m h5kKC�jECF=@M#m�n,$wk b $4h b eU?,$�nQC-k(e,k`m C+noe-c v-$LM&f}eme3m k b
k b $^?/e/fTk�m k�m COn�g !-n,jlk`m C+n7e:c v-$LM&f}eom{nRh8!,j b eaese`6Rk b e0k@[+$&e&j b k�mP=5$�m{n�k($Df_=5$EG�m e,k1$Rh`COc9!�k`m C+n0h b e�'&$
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+��-,�. � � �0/ �03� F �V� E G C#g3k b $)k b f*$0$<=%C:h1kB?&f8CSM&eUM#c $�h b eU?,$�hBC#g3k b $~<"! EOF �0���#�:>#A G k�H % s�_ye-c�e
kKC?v-$lk b $Df e3m k b k b $^?&f8CSM&eUM#m{c m k�m $�h%C-gLk b $Rh b eJ?&$�hz:Vh`C?fTk1$EG MC64m{n&jDf*$,e&hlm{n,v�$#n,$Df*vw6�< /

k b $7h;eU=5$�h b eJ?&$�[ k b $Dm{f L C�c kK�L=�e?n-n�e�$Dm v b k($EG�$#n,$Df*vUm $�h�e/f*$4e GJG-$EG !>? /%A�b m h5jECF=@M#m�n&e,k�m COn�m h
e&j b m $.'/$EG !0hlm{n,v7k b $5h`Cwj&e-c{c $EGI?&f8CJG/!,j�k�e:c v-$LM&f}e / I�#�1W[Ae b m j b m h�eRv-$-n,$Df}e:cF=5$lk b CUG�kTC7jECF=@M#m�n,$
k5e�C e:c v:$LM,f}e&h / A�b $uf*$�h8!#c k`m{n&v e:c v-$LM&f*eujECS=�?)!�k($�h|e:c c.g $&e,hlmPM#c $~h b eU?,$0h)kTC:v-$lk b $Dfje3m k b k b $Dm f
f'$0h ?,$0jlk`m '&$�jEC+n�k�f�mPM)!�k`m COn,h^kTCRk b $ ?&e/fTk`m k`m C+nxg !-n,jlk`m C+n /�A�b $@?,f8CSM/eJM-m c m k56�C-g�e?nRm{n GUm '-m G/!&e:c-h b eU?,$�[
e b m j b m h)j,e:c j)!#c e,k($EG e&j,jEC?f G�m{n,v kTC$#�1,!&e,k�m COn T / ��O�[pm h4k b $�h8!>= C#g5k b $ ?,f8CFM&eUM#m c{m k`m $�h�C#g�e:c c
h1k�f-!,jlk.!#f*$�h�k b e,k5e/f*$X=�$L=@M&$Df'h C#g�k b $7h;eU=�$�h b eU?,$�[.$Hb#e/jlk`c 6�c m&%;$wh1k(e,k($EG�m{nwk b $ M,$,vUm{n-n-m{n,v<C#g
k b m h�h%$0jlk`m C+n / % C#k($2k b e,k�k b m h7eU?>?,f8C�e&j b e?n&e:c 6,h%$�h�k b $oh1k�f-!,jlk.!#f*$�h ?&e/j0$qe:n GunQC-kRk b $oh b eU?,$
h ?&e/j0$�[$M,$0j,e7!0h%$ok b $R?&f8CSM&eUM#m{c m k`m $0h^C-g�h b eJ?&$�hwe/f*$|jECS=�?)!�k($EGtg f8CS= k b C-h%$IC#g�h1k�f-!,j�k#!#f*$�h2e?nQG
h1k�f-!,jlk.!#f*$�h�e/f*$�nQC-k ?,f*$�h%$#n0k�m�n�k b $~h b eU?,$dh ?&e/j0$ / A�b $umP=@?#c $L=5$-n�k(e,k`m C+n C-gRk b $Y?&eDf!k`m k`m C+n
g�!-n,j�k�m COn7e?nQGwk b $^?&f CUG/!,jlkxe:c v:$LM,f}eom hpvUm '&$#n2m�nps ?>?&$#nQGUm b L /

<>=�
j=�� C����
E L
	��sN�LHI�
��
� � �����,�	� ����� �
s ?>?#c 6-m{n&v2k b $�h b eU?,$ ?,f8CSM/eJM-m c m k562eU?>?&f8C?e/j b kKC)k b $�k�H % s $Hb#eU=@?-c $�gzf8CF= q+$0j�k�m COn(T / D / �ovUm '&$�h
k b $|f*$�h8!#c kyhRh b C�epnqm{n (+m v,!#f*$mT / I /@A�b $wh b eU?,$ b C�c G�m{n,vtk b $I=xg $`_zh1k`f-!,jlk.!#f*$om hRe:c h`Cqk b $X=	C-h1k
?,f8CSM/eJM-c $ C+n,$":Vh b eJ?&$ ;
<`[�M)!0kReU?>?&f C
b /  

' C#g�k b $2h1k`f"!&jlk#!-f'$0h@C#g�k b $)$#n,h%$L=@M#c $�f*$�hlm G-$tm{n2k b $jDc C�'&$Df�c $,e,g3h b eU?,$h:Vh b eU?,$ rA< /�A�b m h4m hB= !,j b =	C?f'$wk b e?nwg C?fsk b $4h%$,jECOnQG�h b eU?,$ e b m j btb COc G#h
e:n�$#n,$Df*v-$lk`m j&e-c{c 6 M,$�k k($Df G F �V� E / Y nqk1$#f#=5h!C#gxk b $�h1k�f-!,jlk.!#f*$�h ?&e/j0$�k b m hR=5$,e?n0hwk b e,k7k b f*$0$
'/e:c c $@6,h)e/f*$ ?,f*$�h%$#n0k�m�n�k b $dn,$,e/fX_�CF?�k�mP=�e:c.$-n,$Df*vw6 f}e?n,v-$�[$COn,$�g C?f3$&e&j b h b eU?,$ / Axb $i'/e:c{c $.6
b C�c GUm{n,v|h1k`f"!&jlk#!-f'$0h	C-g k b $pk f'h1k h b eU?,$om h3k b $�G:$0$L?,$�h1k�:`=�m{n-m�= !J= g f'$,$�$#n,$#f'v�6�<�e?nQG|e-c h`C)k b $
M,f8C?e G-$0h1kh:`=%C-h1k7h1k�f-!,jlk.!#f*$�h�f'$0hlm G-$ m{n�k b m h2h b eJ?&$
< / A�b $"'/e:c c $@6he�m k b h1k�f-!,jlk.!#f*$�hogzf8CS= k b $
h%$0jECOn G�h b eU?,$tm hRk b $2h%$0jQCOnQG G-$0$L?&$�h1k\M)!�kwm kwm ha'&$#fX6�n&e/f�f8C�e /DAxb $2h1k`f"!&jlk#!-f'$0hBC-g�k b $2k b m f8G
h b eU?,$�e/f*$4f*$L?&f'$0h%$#n�k($EGRMH6�e2nQC-k h`C\G:$0$L?\M)!0kxf}e,k b $#f�M&f8C?e G '/e:c c $.6 /

� � � �U� . �'� � �
A�b $(s.k k($#n)!&e,kTC?f5[�e:c f*$,e Gw6\G-$�h%j#f mPM,$EGdm�n qi$0jlk`m C+n D / T / ;�[ m h(%DnQC�epn7kKC�h�e3m k(j b gzf8CS= e7k�f}e?n0hlc e
_
k�m COn&e:c.m{n&e/jlk`m '&$|kTC�eok`f*e?n0hlc�e,k�m COn&e:c e/jlk`m '&$|jECOn�g#C?f#=Re,k�m COn !-nQG-$Df�h ?,$0jDm k+j|jQCOnQGUm k�m COn0h / Axb $�h%$
k5e�C�jECOn0g C?f_=�e,k�m COn0h�jQC:f�f*$�h ?QC+nQG�kKC�k5e�Ci'/e:c c $.6,hwm{n4k b $4h1k`f"!&jlk#!-f'$tc e?nQG#h%j&eJ?&$)k b e,k�e/f*$4h%$L?&e
_
f*e,k($EGYMC6�e =%C�!-n�k%e:m{n :�$#n,$Df*vw6 M&eDf f�m $Df$< / (LC?f h b eJ?&$qe?n&e:c 6,hlm h7k b m h =�$,e?n0h�k b e,k�k5e�C~h b eU?,$�h
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+��-,�. � � �0/ �03  F �V� E G C#g k b $Rk b f*$0$X=%C-h1k%?,f8CSM/eJM-c $7h b eU?,$�hWC-g k b $ps.k k($#n)!/e0kTC?f kTC:v-$lk b $Df e3m k b
k b $^?&f8CSM&eUM#m{c m k�m $�h	C-gLk b $Rh b eU?,$�hz:Vh`C?fTk1$QGDMC64m{n&jDf*$,e&hlm{n,v�$#n,$Df*vw6�< /

e�m k b f*$,e&h`C+n&eUM#c $ ?,f8CFM&eUM#m c{m k56�h b C,!#c G M,$ ?&f*$�h%$#n�k / Axb $tjEC?f�f*$�h ?QCOn GUm{n,v $`b ?,$Df�m�=�$#n�k^G-$Dc m '&$Df'h
k b $�f*$�h8!#c k1h^h8!J=@=�eDf m h%$EG4m�nC(+m v/!-f'$aT / O / Axb $�k f'h1k�h1k`f m&%/m{n,vof*$�h8!#c k C-g k b m h�e:n/e-c 6,hlm hxm h
[�k b e,k�k b $
h b eU?,$ b C�c GUm{n&vqk b $ ")�!� _zh1k�f-!,jlk.!#f*$�m h7nQC#kxk b $I=	C-h1k ?,f8CFM&eUM#c $\C+n,$ /mY n�gVe/jlk.[�e4h b eU?,$(e3m k b e
M,$�h1kx$#n,$#f'v�6*e b m j b m h � ��{�2A)�, ����� ,.eUMQC�'/$�k b $ "2�!�|b e&h�k b $ b m v b $�h1k@?&f CFM&eUM#m c{m k56 / q b eU?,$h;
e:n G"rth%$0$>= kKC�M,$qf}e,k b $#f�hlm�=�m{c e/f e3m k b f*$�h ?,$0j�k�kTC�k b $Dm{f G F �V� E G [ h`Ctk b $Dm fN?&f CFM&eUM#m c{m k`m $�h2j,e?n
M,$)e G>G-$EG /�A�b m h^=5$,e?n0hxk b e0kpk b $wh b eU?,$*e3m k b k5e�C b e:m f_?#m�n0h
[ e b m j b =�e`6IM,$4$L=@M&$EG>G-$EGrm{n)e
= !#c k�m{c CJCF?�[ b e&hwe ?&f CFM&eUM#m c{m k56RC-g2# / V�V�O e?nQGtk b $|h b eU?,$�e3m k b C+n,$ b e:m f_?#m{n b e&h4e ?,f8CSM/eJM-m c m k56
C#gF# / #'#�� /�Y n�C-k b $#f�e�C?f8G#h�k b $(s kyk($#n)!&e,kTC:f�C:j0j !-fTh5kTC V�V / O�� m{n7h b eU?,$i;@C?flrqe?nQG2kTC # / ���
m{n�h b eJ?&$ � / q b eU?,$ ;DHwr jEC?f f*$�h ? COnQG#h�kTCrk b $ � C�4 �R?QC-hlm k�m COn C#gxk b $�h�e3m k1j b e?nQGrk b $ b m v b
?,f8CSM/eJM-m c m k56|f*$�h%$>=@M#c $�h3k b e0k^k b m hRm h�m k1hRn&e,k�m '&$^?QC:hlm k`m COn / A�b $ � COn���?QC:hlm k`m C+n�:Vh b eU?,$��A<�m hN'&$#fX6
!-n#c m&%;$Dc 6�e b m j b =�m v b k�$Hb ?&f*$�h(h5k b e,k3k b $we,kyk1$-n)!&e,kKC?f m h�e7k`m v b k�f*$0v/!#c�e,kKC?f /�A�b $^GUm 4 $Df*$#n,j,$qm{n
k b $^?&f8CSM&eUM#m{c m k56wj,e?n�e:c h`C)v�m '&$�e?n4m�=�?,f*$�h(hlm COn@C+nRk b $�$M4 C?fTk5n,$0$QG-$EG2kTCwk`f m v-v-$DfLk b $Rh�e3m k(j b /

X � � �
Y n�j,e&h%$ C-g-G#hlf]s�[/k b $N=	C-h1k.eUM0h1k`f}e/jlk.h b eJ?&$3m h�nQC-kLeU?>?-c m j&eJM-c $pe&h�M C#k b e:c k($DfVn&e,k1$ jECOn�g#C?f#=Re,k�m COn0h
C#g k b m h�jECOn�g#C?f#=Re,k�m COn&e:cUh�e�m k1j b e�C,!-c G M&$Dc C+n,v)kTC4k b $�h b eU?,$ �$ p�$ m�! / s^n7e?n&e:c 6,hlm h !0hlm�n,v2k b $
c $�h(hpeUM0h1k�f}e/jlk^h b eJ?&$xk56U?,$jr b e G�k b $%C�!�k1jQCS=5$5h b C�epnwm{n0(+m v/!#f*$pT / V / Axb $ G F �V� E G m�=@?-c 6xk b e,k
m k�m h�f*$,e&h`C+n&eUM#c $okKC�jQCS=@M-m{n,$2h b eJ?&$�hm;)e?nQGiD�e?nQGqh b eU?,$�hz�te?nQGhr / L e&h%$EG C+n4k b m h
[.h b eU?,$
;/H
D b e&h e�?&f8CSM&eUM#m{c m k56�C-g # / DAV4e:n G�h b eU?,$&�UH�r�C-g # / D���[Ae b m j b m hpm�n5v>CUCJGwjEC?f f*$�h ? COnQG-$-n,j0$�kKC
k b $Rh�e3m k1j b m{n,v�n&e,k#!#f*$�C-gLk b m h H % s /

� �	�'
 . � ��� � ���^a � 
'�	� ��� � $ � � ] �
=�m j#f C H % s�h�:T=�m H % s h`<�eDf'$ h =�e:c{c�: � ���+n�kH<sf*$0v/!-c e,kKC?f76 H % s h k b e,k�e/f*$%?,f8C:j,$�h(h%$EG�g f8CS= c e/f*v-$Df
?,f*$0j !-fTh`C?f'h
[ g C?fle b m j b k b $4h%$0jQCOnQG:eDfX6�h1k�f-!,j�k#!#f*$tm h�e&h(h8!>=5$EG|kTC ?#c�e`6|e?nqm�=@? C:fTk%e?n�k�f8C�c $ / s
jECS=�=%COn|g $&e0k.!#f*$�C#g5e:c{c %/n C�epn ?&f*$0j !#f'h`C?f'h�m h
[sk b e,k�k b $.6qg C?f_= e b e:m f_?#m�n"e b C-h%$�$-n,$Df*vw6rm h
hlm v�n#m k+j,e?n�k`c 62c C�e�$#f k b e?nxg#C:f f*e?nQGJCS= h%$
1/!,$#n&j0$�h C#g�k b $5h;eJ=�$ GUm�n)!,jDc $EC#k`m G-$�GUm h1k`f�m�M)!0k�m COn / I�; 1 /
A�b m h3m h�e b m�n�k kTC�e�e�$Dc c _�G-$.k n,$QG�h%$0jQCOnQG:eDfX6�h1k�f-!,j�k#!#f*$�[Fe b m j b mP=@?#c{m $�hsk b e,k k b $pjEC?f�f'$0h ?QCOnQG�m{n,v
h b eU?,$)h b C�!#c G b e�'&$oem'&$Df76 b m v b ?&f8CSM&eUM#m{c m k56 / s^n|e?n&e:c 6&hlm h4f*$.'&$,e:c $EG�[Lk b e,kxg#C?fsk b $�?&f*$0j !#f'h`C?f
C#g�� ! ���{�����D>&G c m{n@_UD / I��'1�k b $�h b eU?,$ �! b e&hxeX?&f CFM&eUM#m c{m k56!C#g�8�x M:M?M:M:M?M-6�[ e b m j b =5$&e:n,h k b e,k
COn#c 6 ;�m{ni��#�[!#�#'# =%COc $0j !-c $�h b e&h7eIGUm 4 $#f'$-n�k�h b eU?,$IC?f�k b e,k�$,e/j b =%COc $0j !-c $�m h(V�V / V�V�V�V�T	�
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+��-,�. � � �0/ �03  F �V� E G C#g�k b $�g C�!#f =	C-h1k%?&f8CSM&eUM#c $wh b eU?,$�h%C-g�G#hlf]sN[ kKC?v-$lk b $Df�e3m k b k b $�h b eU?,$
?,f8CSM/eJM-m c m k�m $�h(:�h`C:fTk($EG�MH6�G-$0jDf*$,e&hlm{n&vR?&f8CSM&eUM#m{c m k56�< /
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+��-,�. � � �0/T_%�03  F ��� E G C#g.k b $pg#C,!#f =	C-h1k ?,f8CSM/eJM-c $Rh b eU?,$�h C#g.k b $ � ! �0�{���U�#>,G c m{n@_UDI?&f*$0j !#f'h`C?fW[
kKC?v-$lk b $Df e3m k b k b $Rh b eJ?&$^?,f8CSM/eJM-m c m k�m $�h :Vh`C?f!k($EGDMH6@G-$0jDf*$,e&hlm�n,vR?&f8CSM&eUM#m{c m k56�< /

C#g�m kyhwc m g $lk`m�=�$qm{n)k b $)hlm{n,vUc $ b e:m{f#?-m{n�h b eU?,$ / (LC?fsk b $\C�!�k ?)!�k�e ?&f8CSM&eUM#m{c m k56�j !�k _�C�4 C#gRJ&8����
ese&h !0h%$EG�[ e b m j b =�m v b k	M&$�k b $2f*$,e&h`COn7k b e,k�nQCog�!-f!k b $Df�h b eU?,$�h�eU?>?&$,e/f / s^n C#k b $Df gVe&j�k k b e,k
b e&h�kTCXM&$�jQCOn0hlm G-$Df*$EG�m h�k b e,k�k b $5h b eJ?&$ReUM0h1k`f}e/jlk�m COn!=�m v b k b e
'/$@M,$,$#nRkKCUCwh1k�f8COn&v / (LC?f k b m h
f'$&e,h`C+n�[ Y ?&$DfTg C?f_=5$EG~e:n�e:n/e-c 6,hlm hae3m k b eoh b eU?,$qf*$lk%e:m{n#m�n,vY=%C?f*$4h1k�f-!,j�k#!#f}e:c G-$lk%e-m{c :Vk56J?,$�rA<.[
vUm '-m�n,v4k b $7f*$�h8!#c k1hph b C�epn2m{n (+m v/!#f*$zT / ; # / s�c{c G F �V� E G e/f*$&'&$Df76�hlm�=�m c�e/f.h`C�m kxm hxf*$,e&h`COn/eJM-c $�kTC
jECS=�M#m{n,$7k b $L= m{n4k b $whlm{n&vUc $ b e-m{f_?#m{n)h b eJ?&$ /@Axb $Dm{fsh8!>=�=5$EGK!>?D?&f CFM&eUM#m c{m k56�m h�8�x M:M?M:M:M5L���J
e b m j b m h�M,$�hlm G-$�h2g f CF= f8C,!-nQG�m{n,v m{n&e/j0j)!#f}e&j#m $�h�k b $qh;eU=5$�e&h7k b $ ?&f8CSM&eUM#m{c m k56 C#gxk b $thlm{n,vUc $
b e:m f_?#m{n7h b eU?,$ /

304�� � >	8 A��98 8 >A@CB

Y n�k b m h j b eJ?0k1$Df Y ?,f*$�h%$#n0k1$EGxk b $�jEC+n,j0$L?�k C-g�eUM0h1k`f*e/jlkLh b eU?,$0h e:n G3k b $Dm f+$��)jDm $#n�k jECF=@?)!�k%e,k�m COn /
 m k b k b m h<=�$lk b CJG k b $�n)!>=@M&$Df	C-g4n&$,e/fX_�CS?�k`m�=Re:c h`C�c !�k�m COn0hdm�n.H % s h%$0jEC+nQG:e/f"!uh1k`f-!,jlk.!#f*$
?,f*$EGUm jlk`m COn�m hwf*$EG/!&j0$EG�g f8CS= h%$�#&$#f*e:c b !-nQGUf*$EG#hBC?f�k b C,!,h;e:n G#hRkKCRCOn#c !|e4g $@e�[^e b m j b $#n&eUM#c $�h
k b $�f'$0h%$,e/f*j b $Df kKC�v-$lk�e:nXC�#&$Df"#-m $.e C#g^k b $oh1k�f-!,j�k#!#f*$oh ?&e/j0$ / (%!#fTk b $Df_=%C?f*$�[Lk b m h4f'$QG/!,jlk`m C+n
=�e %;$�h3jECS=�?&e/f}e,k�m #&$�h1k.!QGUm $�h@= !,j b g�e&h1k($Df�e?nQG)$,e&hlm $Df / (LC?fL$`b#eU=@?#c $�[ik b $)m G-$-n�k�m k+j,e,k�m COn!C#g�e
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f'$,v/!#c e,kTC?f !�$Dc $L=5$-n�k m�n5jEC�_%f*$0v/!#c�e0k($EG H % s h�j,e?n@M&$WG>C+n,$�M !�= !#c k`m�?#c $ph1k`f"!&jlk#!-f'$�e:c m v�n>=�$#n�k C#g
h8!>MQCS?0k�mP=�e:c&h1k`f-!,jlk.!#f*$�h /�Y g(C+n#c !�k5e�C�h8!,j b h%$ � !,$#n&j0$�h�eDf'$5e:n/e-c !,h%$EG�[�k b $Rn5!>=@M,$#f C-g�n,$,j0$�h(h;e/f"!
?&e:m f7e3m h%$wjECS=�?&e/f�m h`C+n0hxvUf8C�e�h5e:c f*$,e G ! � !&e GUf}e0k`m j�e3m k b k b $)n)!J=@M,$Df C-g�h8!>MQCF?�k`m�=�e:c�h`C�c9!0k�m COn0h /
A�b !0h
[:k b $^jECF=@?)!0k(e,k`m COn/e-cLM)!-f G:$#npj,e?nWM,$xf*$EG/!,j0$QG3e3m k b k b $�jECF=@?)!�k%e,k�m COn C#g eJM,h1k�f}e/jlkLh b eU?,$�h
m{n�e � !&e GUf}e0k`m jzese !.[�kTCJC /
Axb $�m�n�k�f8CUG/!,jlk`m C+n C#g�k b $R?&e/fTk`m k`m COn|g�!:n,jlk`m COnteU?>?&f8C?e/j b kKC�j,e:c j !-c e,k1$|k b $ ?&f8CSM&eUM#m{c m k�m $�h\C#g
h b eU?,$�h�vUm #&$�h3g�!-f!k b $Df�m�n0hlm v b kyh�m{n�kTC4k b $�h1k`f"!&jlk#!-f'$�h ?&e/j0$�C-g H % s / (+m f'h1k@[ik b $�$`b#eU=@?#c $�h3h b C�e
k b e,kRk b $)h b eU?,$ b COc GUm�n,v~k b $ "2�T� _zh1k`f-!,jlk.!#f*$�m h)nQC-k�e7!�kTCS=Re,k�m j,e:c c !|k b $ =%C:h1kB?&f8CSM&eUM#c $�COn,$ /
q+$0jQCOnQG�[�m{nok b $oj,e&h%$\C#g jQCS=@?&$lk�m�n,vth1k`f-!,jlk.!#f*$�h�k b $�?&f8CSM&eUM#m{c m k�m $�hw$`b ?,f*$�h(h�k b $2gzf*$ � !,$-n,j�! C#g
$,e/j b h b eU?,$dm�n�k b $�$#n0h%$L=�M#c $ / sZGJGUm k`m C+n&e:c c !.[�e b $#nth%$,e/f*j b m{n,vuk b $�jECS=�=%COn�h b eU?,$ C-g�k5e�C
h%$ � !,$#n&j0$�h�e ?&f8CS=�m hlm{n,v5eJ?J?,f8C?e/j b e�C�!#c G@M,$skKC�h%$,e/f*j b g#C?f�k b $ C+n,$-e3m k b k b $ b m v b $�h1k jECF=@M#m�n,$EG
?,f8CSM/eJM-m c m k ! /
Axb $tf*$L=Re/f %�eUM#c $�f*$�h8!#c k�g C?f�k b $tc{m{n._�� ?&f*$0j !#f'h`C?f C#g � ! �������U�#>,G [�kTC:v-$lk b $Df�e3m k b k b $og�e/jlk1h
k b e,k�e:c c %DnQC�epn�=�m H % s ?,f*$0j)!#f'h`C:f'h b e�#&$xe b e:m f_?#m�nRe&h�k b $Dm{f "2�!� _zh1k�f-!,j�k#!#f*$�e:n GRk b e0ksk b $�!�e/f*$
f*e,k b $Df.h =�e:c c�� � J,8?8|n�k��.[�c $,e G#h kKC�k b $�m G-$,e@C#g�!0hlm{n,v 27456+N�n,130Ao�N�kKC7h%$,e/f*j b e b COc $Rv-$#nQCF=5$�h
g C?f b e-m{f_?#m{n0h	C#gLk b m h3hlm �0$ b e�#-m{n&voe #&$#f ! b m v b ?&f8CSM&eUM#m{c m k ! / Axb $�h%$�h b C,!#c G M,$�v>CUCJG)j&e:n GUm G:e,k($�h
g C?fsn&$.e =�m H % s ?,f*$0j !-fTh`C?f'h�e?nQG b $#n,j0$we-c h`C4g C?f�n,$.e =�m H % s h /
sdv-$#n,$#f*e:cJ?&f8CSM#c $L= m{n�h1k�f-!,j�k#!#f*$�e?n&e:c !&hlm h�m h kTC5j b CJC:h%$�e5f'$&e,h`C+n&eUM#c $pj)!�kU_�C�4|g#C?f+h8!>MQCF?�k�mP=�e:c
h1k�f-!,jlk.!#f*$�h / *�n,j0$#f!k%e:m{n�k`m $0h2m{n4k b $4$#n,$Df*v !<?&e/f}eU=5$lk($Df'h�mP=@?#c !4k b e,k�h1k`f-!,jlk.!#f*$�hpe b C-h%$2$-n,$Df*v !
m hBO � eUMQC�#/$�k b $\=xg $ b e
#/$�kTCRM,$wjEC+n0hlm G-$#f'$QG�[ e b $Df*$,e&hxh1k`f-!,jlk.!#f}e-c #/e/f�m eUM#m{c m k !DM !X=%COc $0j)!#c e/f
%&m�n,$lk`m j�h�m h MQC�!-nQG M !�e�j,$DfTk(e:m{nt$-n,$Df*v !df}e:n&v-$�[�$ / v / 6 {	��

� �����	� /  m k b k b $<?&f8CSM&eUM#m{c m k�m $�h
C#g�h b eU?,$�h~m k�m h�nQC�e ?QC-h(hlmPM#c $~kTC j b CJC:h%$ e ?&f CFM&eUM#m c{m k ! j)!�kU_�C�4 / A�b m h
[3k b C,!&v b M&e&h%$EG COn
$#n,$Df*v !R?/e/f}eJ=�$lk($Df'h
[ m h�m�nQG-$L?,$-nQG-$#n�k@C-g�k b $4e/jlk.!&e:c "2�T� #/e:c9!,$2e?nQG�[ZG/!,$wkTC|k b $7h8!J=@=�e,k`m C+n
C�#&$Df e:c c�h1k�f-!,j�k#!#f*$�h�M,$Dc COn,vUm�n,v|kKC|e�h b eJ?&$�[Z=%C?f*$wf8CSM)!0h1k�e/v:e:m{n0h1kphlc{m v b kp$Df�f8C?fTh�m{n�k b $�$-n,$Df*v !
?&e/f}eU=5$lk($Df'h /@Axb $)e/jlk.!&e:c #/e:c9!,$!C-g�k b m hRj !�k _�C�4 h%$0$L=5hxkTC M,$�f*$,e&h`COn&eUM#c $|e,k�eUMQC�!�kwJ,8 �
� e&h
k b m h e�C�!#c GX=5$,e?npk b e,k COn#c !���m{n�� #�[!#'#�#\=	C�c $0j !#c $�h�e�C�!#c G4e,k k%e:m{nxk b m h�h b eU?,$ / % C?f_=�e:c c !`[:C+n#c !
!>?pkTC�epg�$.e�k b C�!0h;e?nQG�jQCS?#m $�h C#g�e:nCH % sue/f*$ ?&f*$�h%$#n�k3m�npk b $�j0$Dc{c / Y n�e %&m�n,$lk`m j@?QC�m�n�k C-g #-m $.e\[
e�j !�k _�C�4�e,k�J&8 �
� =�$,e?n0h k b e,kse�f'$#c $�#/e?n�k�h b eU?,$ b e&hskTC^M,$�?,f*$�h%$-n�k�g C?f e,k�c $,e&h1k # / r��Rh%$0jEC+nQG#h
m g k b $0H % s m h3h1k(eUM#c $�g C?fZC+n,$ b C�!#f /
Axb $|jQCS=@?-c $��?m k !IC-g k b $qe-c v>C?f�m k b =xhom h���e&h�g#C?f�k b $ %DnQC��pnog#C�c G�m{n,vre:c v>C?f�m k b =5hI!0hlm�n,v Q O��

� �h_ ' �5m{n�k`m�=�$�e?nQG�� �h_ c ��m{n7h ?&e/j0$ /�Axb $7e:c vJC:f�m k b = g C?fLk b $�jQCS=@?5!�k(e,k`m C+n�C#gsh b eU?,$\?&f8CSM&e��
M#m c{m k`m $�h !,h%$�h���k(eUM#c $�h�e?nQGhrdc{m h1k1h��z6 _ c! 9 _"�#�$� b $Df*$,e&h�k b $)e:c v>C?f�m k b = kTC�jECS=�?)!�k($4h b eU?,$�h
e:n G G F �V� E G m{n2e4j0$DfTk%e:m{n2$#n,$Df*v !qf}e?n,v-$I=�e %;$0h !0h%$�C-g�r)k%eUM#c $�hRe?nQG%�oc{m h1k&� 9 _ c  J�_"� /WA�b $
f'$&e,h`C+nxg#C?f k b $�c e/f*v-$Df�=5$L=	C:f"!Rf*$ � !#m{f*$L=5$#n0kyh�C#g k b $�e:c v>C?f�m k b = g#C?f h b eU?,$@?&f8CSM&eUM#m{c m k�m $�h�c m $0hpm{n
k b $ !0h%$!C-g�k b $ !-n/eJ=�M#m v,!QC,!0h�vUf}eU=@=Re/f /	A�b m h�C+n,$ b e&h�$#�&k�f}e ?,f8CJG,!,jlk`m COn,h��Lh`CS=�$�C-g'� b m j b
b e�#&$�kKCDM&$�k(eUM)!#c�e,k1$EG2kKC2$#n,h8!#f*$�k b e,k�k b $�jECS=�?)!�k%e0k`m C+n)( n#m h b $�hRm{n4f*$,e&h`COn/eJM-c $�k`m�=�$ /
Q !,$�kKC5jECS=�?)!�k%e0k`m C+n&e:cDc m�=�m k%e,k�m COn0h��*� b m j b ?&e/fTk�c !xf*$�h8!#c kLgzf8CS= k b $9- e&h %;$Dc{c&mP=@?#c $L=5$#n0k(e,k`m COn"�

k b $7e-c v>C?f�m k b = g#C:f j&e-c j !#c�e0k`m{n&v�eUM0h1k`f}e&j�k3h b eJ?&$�hRm h�j !-f f*$#n0k�c !|c{m�=�m k1$QG4kKC)h%$ � !,$#n&j0$�h�C#g^c $#n,vDk b
!>?�kTC(r"��#on�k�e:n G�k b $5e:c vJC:f�m k b = g C?f j,e:c j !#c e,k`m{n,vwh b eU?,$�?&f CFM&eUM#m c{m k`m $�h�kTC�h%$ � !,$#n,j,$�h C-g�c $#n,vDk b
!>?�kTC+�,��# n�k / (LC?f�euf*$,e&h`COn&eUM#c $ n)!>=�M,$Df%C-gxg�!:n,jlk`m COn/e-c H % s�h4k b m h�m h|h8!��)jDm $-n�k-�	M)!0k�m k
m h�C-g�jEC,!#f'h%$�G-$0hlm f}eUM#c $qkTCYM,$qeJM-c $|kKCre?n&e:c !&h%$tc COn,v-$#f3h%$ � !,$#n,j,$�hoe&h.��$Dc{c /0/ !-f f*$#n0k�c !#�21.eJ=
��C?f
%/m�n,v�kTC:v-$�k b $#f!��m k b Oi$lk($Df q�k($M4 $-n2kKCrm�=@?&f8C�#&$2k b $D?&$DfTg C?f_=�e?n,j0$RM !R=Re %&m�n,v !0h%$\C-g b m h
sRQ�O�jECS=�?#m c $Df3�$� b m j b GUm{f'$,jlk�c ! ?,f8CUG/!,j0$�h�g�e&h1k / � / CJG-$ / qFCF=5$w$��&k($#n0hlm COn0hRkTC|k b $wh1k%e?nQG:e/f8G
jECS=�?#m c $Df e/f*$4n,$0j0$�h(h;eDf !7kKC4h;e,k`m h1g�!�k b $Rh ?,$,jDm (+j2n&$0$EG#h C-g h b eU?,$�e?n&e:c !,hlm h /
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#�gVe�# C,!#f}eUM#c $�m�=@?&f8C�#&$>=5$#n�k ��C�!#c GBM,$ kTC�h ��m k1j b g f8CS= !,h%$DfikTCRe5!0kKCF=�e,k1$QG�m�n�k1$#f#?&f*$lk%e0k`m C+n5e?nQG
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nQC#kpjECOn&jDc9!0hlm #&$ / 1 n�h`CS=�$�j&e,h%$0hpk b $�!�G-$Dc{m #&$#f'$QG�f*$,e&h`C+n&eUM#c $of*$�h8!#c k1h�� h`C)k b e,k.1OeU= jECOn�#:m{n,j0$QG
k b e,k�m k�m h�?QC:h(hlm�M#c $�kTC!G-$�hlm v�n�h8!,j b e�h%jEC?f�m{n,v /
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=5$,e&h8!#f*$og C?fxc C:j,e:c(GUm h(hlm�=�m{c e/f�m k !#�'� b m j b kKCY= ! %/n C,�3c $EG-v-$ �se&h|nQC#k�k`f�m $EGYM,$�g C?f*$ / # nQC#k b $Df
b $Dc�?0g�!#c/g�e/jlk ��C,!#c G!M,$3kTC %DnQC���k b $�f'$#c $�#/e?n,j,$WC#g.$,e/j b h1k`f"!&jlk#!-f'$Re?nQG�kTC !0h%$3k b m h�e&h�e �s$Dm v b k
G/!#f�m{n,v k b $te:n/e-c !,hlm h / A ��Crh1k`f-!,jlk.!#f*$�h �3m k b c eDf'v:$ GUm h1k%e?n,j0$ M5!�koc C,� f*$Dc $�#/e?n,j0$~jEC,!#c Gdk b $#n
M,$dn,$0vUc $0jlk($EG e?nQG%��C,!#c G nQC#k^GUm h1k.!#f_Mqk b $�GUm h1k%e?n,j0$ ?#c C#k1h /-+ !�k b C�� h b C�!#c G f'$#c $�#/e?n,j,$ M,$
=5$,e&h8!#f*$EG ] Oi$Df b eU?0hok b $~eU?>?,f8C�e&j b C-gReUM0h1k`f}e&j�k4h b eJ?&$�htc $,e G#h)kTC e?n�e?n0h ��$#f�m{n�k b $un,$,e/f
g�!�k.!#f*$ /
A�b $2m G:$,e^C#gseUM0h1k`f}e/jlkph b eU?,$�h�m h5mP=@?#c $L=5$-n�k1$QGqm{n�k b $\?,f8C:v�f*eU= 25456+N/.�1�010�N / 1 k1h�e:m�= m h3kTC
vUm #&$3exf*$L?,f*$�h%$-n�k(e,k`m #&$WC�#&$Df"#-m $-� C-gik b $�jECS=�?#c $lk($ C:f�k b $5n,$,e/f ��CF?�k�mP=�e:c�h1k�f-!,j�k#!#f*$�h ?&e/j0$pe?nQGpkTC
hlm�=@?-c m g�!ph8!>M0h%$ � !&$#n�k^e?n&e:c !,h%$�hNM !Rf*$,e&h`COn&eUM#c !�f*$EG/!,j#m{n,v�k b $5n5!>=@M,$#f C-g CSM2)�$,jlkyh /�A�b $ M,$#n,$ (�kyh
C#g�27456+N/.,13010�Nqe/f*$7k b $oc C�� n)!>=�M,$Df C#g�h b eU?,$�h�e?nQG G F �V� E G k b $ !0h%$Df^m h�jQCOn�g f C+n�k($EG �3m k b m{n
k b $@C,!�k ?)!�k � k b $!?QC:h(hlm�M#m{c m k !4kTC|e G3)�!0h1k3k b $�eUM0h1k`f}e&j�k�m COn|c $�#&$#c�kTC (�k kKC)k b $!?,f8CFM#c $L=�� e?nQG2k b $
=%CJG,!#c e/f m�=@?-c $L=�$#n�k%e0k`m C+n � b m j b e:c c C,��h�k b $�$&e,h !�m{n0k�f8CJG,!,jlk`m COn	C#g !>?-� jQCS=�m�n,vR$#n b e?n,j,$L=5$#n0kyh��
h8!,j b e&h g�!#fTk b $DfLk !J?,$0h�C-g h b eU?,$�h / #�h ?,$0j#m e:c c !�k b $wm�=�?#c $L=�$#n�k%e,k�m COn�C#g k b $^?/e/fTk�m k�m COn�g !-n,jlk`m C+n
eJ?J?,f8C?e/j b g C?f k b $RjECS=�?)!�k%e,k�m COn C#g ?&f CFM&eUM#m c{m k`m $�h	C#gLh b eU?,$�h�m h3e^=Re*)�C:f m�=@?&f8C�#&$>=5$#n�kpm�n4�&!$#
h%$0jECOn G:e/f"!�h1k`f-!,jlk.!#f*$�e?n&e:c !,hlm h / # hDM,$�g C?f*$L=5$#n0k�m COn,$EG��^k b $~c COn,v-$#f�k b $qh%$ � !,$#n&j0$tk b $ =	C:f*$
GUm h(hlmP=�m c�e/fUh1k�f-!,jlk.!#f*$�h e?nQGpe:c h`Cph b eJ?&$�h e/f*$�?,f*$�h%$#n0k-�-$�#&$#n�m{n�k b $�n,$,e/f ��CF?�k�mP=�e:c;h1k`f-!,jlk.!#f*$/H/h b eU?,$
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h ?&e/j0$ / + !Rc CUC %/m{n&v�e,kLk b $�h b eU?,$�?&f8CSM&eUM#m{c m k�m $�h��Ok b $5f*$�h%$,e/f*j b $Df m h�eUM#c $�kTC�G-$0jDm G-$ � b m j b C#g k b $
h b eU?,$�h�e/f*$of*$Dc $�#/e?n�k�e?nQG � b m j b n C#k / #[G>G�m k`m COn/e-c{c !-�.k b $|n)!>=�M,$Df�C-g�h b eU?,$�h ��m k b f*$,e&h`COn&eUM#c $
?,f8CSM/eJM-m c m k ! b m{n�k1hoe,kX?&f CF?,$DfTk`m $�h�h8!,j b e&h4h1k`f"!&jlk#!-f*e:c ��$Dc{c ��G-$ ( n,$EG�n,$0h(h�� %&m�n,$lk`m jtk�f}eU?0h�m{n�k b $
g C�c GUm{n&v ?&e,k b �se !#�NC?f�e-c k1$#f�n/e0k`m{n&v jECOn0g C?f_=�e,k�m COn0h / #�c{cLk b m h<=�m v b kD=Re %;$�k b $reU?>?,f8C�e&j b C#g
eJM,h1k�f}e/jlk h b eJ?&$�h COn,$@C#gLk b $Rh1k(e?nQG?e/f8G4kKCUC�c h5m�n �&!$# h1k`f-!,jlk.!#f*$�e?n&e:c !,hlm h /
# nQC#k b $Df[G>CS=Re:m{n � b $Df*$�27456+N/.,13010�NwjEC�!#c GDM,$ b $#c�?�g !#cOm hxm{n�k b $RjDc e&h(hlm (+j&e0k`m C+n�C#g<!-n %DnQC��pn
h%$ � !,$#n&j0$�h / + e,h%$QG	C+nxm kyh h b eU?,$�h�e3h%$ � !,$-n,j0$�jEC�!#c GBM,$3e&h(hlm v�n&$EG�kKC %DnQC��pn^gVeU=�m c{m $�h�C#g&�&!$#�h��
h8!,j b e&h k b C-h%$pjQC�c c $0jlk($EG4m�n � g�eU= /ZAxb m h�jEC�!#c G^M,$ !,h%$EG�e,h�e�?&f*$-( c k($Df�m{n,v�h1k1$>? kTC�G-$0jDf*$,e&h%$3k b $
n)!>=@M&$Df C#gsg�eU=�m{c m $�h !-nQG-$#f�jECOn,hlm G-$Df}e,k`m COn�e:n G2kTC)h ?,$0$QG !>?�k b $�jDc�e,h(hlm (+j,e,k�m COnI?,f8C?j0$�h(h /�� n,$
j,e?n)$�#&$#n4k b m{n %BC-g^j,e:c j !#c�e,k�m�n,v�e =5$,e?nD?,f8CFM&eUM#m c{m k !og#C?f�k b $4jECS=�=%C+n7h b eU?,$!C-g $,e/j b gVeJ=�m c !
e:n G�kTC !0h%$�k b m h�m�n5jECF=@M#m�n&e,k�m COn �3m k b k b $�h b eU?,$�?&f CFM&eUM#m c{m k`m $�h C-g k b $�n&$-� h%$ � !&$#n,j0$5kTC�h%jEC?f*$
k b $ b m k1h / Axb $!=�$,e?n!?,f8CSM/eJM-m c m k !^C-g k b $�jECF=@=	COnRh b eU?,$�C?fLh`CS=�$ C#k b $Df h1k%e0k`m h1k`m j&e-c =5$,e&h8!#f*$
jEC,!#c G|e:c h`C4h%$#f #/$�e&h3e\=5$,e&h8!#f*$�g C?f.k b $Rh1k�f-!,jlk.!#f}e:c GUm #&$Df'hlm k !om{nRk b m h�g�eU=�m c ! /
1 n,jEC?f_?QC?f*e,k`m C+n C#g^k b $�eJ?J?,f8C?e/j b C-g3eUM0h1k`f*e/jlk�h b eU?,$0h)m{n0kKC 0,1 25456+N:N�h b C�!#c Gde:c h`C M,$ G>C+n,$
m{non&$,e/fLg�!0k#!#f*$ / Axb m hxjQC,!#c G�m�=�?,f8C	#&$Rk b $�h ?,$0$QG�e?nQG4k b $ ?,f*$EGUm jlk`m #&$X?QC���$Df�C-g 0,1327456+N:N e?nQG
��C,!#c G�e-c h`C�e:c{c C�� kTC G-$-( n&$BC+n,$X?,f8CSM/eJM-m c m k !)j !�k ��C���g C?f�e:c c �&!$#�h��	� b m j b ��C�!#c G�f*$EG/!,j,$�k b $
n)!>=@M&$Df�C-g�?/e/f}eJ=�$lk($Df'h�e?nQG =�e %;$!?&f*$EGUm jlk�m COn0h =%C?f*$)f*$Dc{m eUM#c $ / 1 kRm h%C#g�jEC�!#f'h%$qnQC#kpk`f�m #-m�e:c�kKC
j b CJC:h%$weof*$,e&h`COn/eJM-c $wj !�k ��C�� #De-c !,$ / A�b $Df*$lg C?f*$
� e�k b C?f8C,!,v b m{n
#&$�h1k`m v:e,k`m COn!C-g k b $�eU?>?&f C�e/j b
C#g�h b eJ?&$\?&f CFM&eUM#m c{m k`m $�hwm h�n,$0j0$�h(h;eDf !-� � b m j b m h�j !#f�f*$#n�k`c !�m{n ?&f8C:vUf*$�h(h /�� n,$7j,e?n7e:c h`C2k b m�n %�C#g
!0hlm{n,v5e =	CJGUm (+$EG #&$Df'hlm C+n$C#g 25476ON/.�1�0 0UN�kKCph%$&e/f*j b � b C�c $�v-$#n CS=5$0h g#C?f�h%$ � !,$#n,j0$0h b e�#-m�n,v3k ��C
h b eU?,$�h �3m k b hlmP=�m c�e/f ?,f8CSM/eJM-m c m k !2e?nQG2kKC #/e:c m G?e0k($Rk b $�h%$)�3m k b 0�1327456ON?N7kTC G�m h%jEC	#&$Df !-n %DnQC��pn
jECOn�g#C?f#=Re,k�m COn&e:c h ��m k1j b $�h / ' !#fTk b $Df_=%C?f*$
� h%$,eDf'j b m{n,v�g C?f�h%$ � !&$#n,j0$�h b e�#-m�n,v COn&$)h b eU?,$��3m k b
#&$Df"! b m v b ?,f8CFM&eUM#m c{m k !)e:n G � b $#n,j0$
� e.��$Dc{c ��G-$-( n&$EGoh1k`f-!,jlk.!#f*$
�Z=�m v b k�f*$�#/$,e:cin,$-� =5$>=@M,$Df'h�C#g
g�!-n,j�k�m COn&e:cOnQC+n-� jECJG�m{n,v �"!$# / 1CnWC?f8G-$Df kKCwe&j b m $�#/$�k b m h���k b $�?,$DfTg C?f_=�e?n,j0$	C#g 27456+N/.,13010�N b e,h
kKCDM,$2m�=@?&f8C�#&$QG � � b m j b m h�j,eDf f�m $EG C�!�k3e,k�k b $^=%CF=5$#n0k /
+ C#k b kTCJC�c h�e/f*$oe�#/e:m c�eJM-c $ C+n2k b $ + m $Dc $�g $Dc G *�n#m #&$Df'hlm k ! + m C�m�n�g C?f_=�e,k`m j�h��i$Df"#&$Df � + m + m��+$Df"#"�
b k k ?�� H:H M#m�M-m h%$Df"# / k($0j b gVe % / !-n#m � M#m�$Dc $�g $#c G / G-$#H�� ?De/fVn/e&h(h��
fVn/e&h b eU?&$�h�� � / Axb $ ?,f8C:v�f*eU= 27456ON .,13010UN��
e,h ��$Dc{cUe&h5m k1h�h`C�!#f*j0$�jECUG-$
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��,rEh@mHl���x���n�m8iBa@i!n1j!�kc�a1l�xydLiBaEz�� �L� xyd<{Fn�� xUn	� �!�8��{ d!iBaEz|{�n��
] c8d�c�a1l�xyd �%{ d �=��x 
�{ d3{�n�� xFn �%{�n �@�
] o�x 
��,rEh@mHl���xyc8d!m8iBa@i!n1j!�kc�a1l�xyd �%{ d �=��xUn �J{Fn �=�1�:{#d �%{In �@�
] r.d�c�a1l�d1dR��dM��x 
�{~m�{~m@�On!�pn8n!�
] o�x 
��,rEh@mHl���x 

�
����eMn�m8iBa=iLn1j!�kcRa8l�xyd8dM�V{�n1nL�J�
� ��f�i!nBr�`Bt8l=iHa=`�dMf1� x4c�a1l �UdM�.��x4c�a1l ��n!�.�1�:{}d1dR�V{�n1n!�.�
] r.dHz1n�cRa8l�d1dR��dM��x 
�{~m�{~m=� z1n�n!�pn8n!�
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] o x 
��OrEh@mHl���x 
	�
����z8n�cLm8iBa@i!n1j!�kc�a1l�xydR�V{�n!�J� ��eHnEm1iHa=i!n8j8�_cRa1l�x}d1dR�V{Fn8n!�.�
] ��f�i!nBr�`Bt8l=iHa=`�dMf1� x4c�a1l �UdM�.� x4c�a1l �0n!�.�1��{ d1dR�V{Fn8n!�.�
] r.dL`!z1n�c�a1l�d8dM��dM��x 
�{Um�{8x�h�{ d��1� z1n�nL�pn1n!�
] o x 
��OrEh@mHl���x 

� ����z�`Ha�j=dLi1m8i���eHnEm1iBa@i!n8j8�kc�a1l�x}d1dM��{Fn8n!�J�
] ��f�i!nBr�`Bt8l=iHa=`�dMf1� x4c�a1l �UdM�.� x4c�a1l �0n!�.�1��{ d1dR�V{Fn8n!�.�
] u1w=iLn�ivzE`Ba�j@d!i8m1i
ovr.cRa�xUz8n�cBm1iBa@i!n8j8�pcRa1l�x}dM��{Fn!�.�1� xFz1nEm1iBa@i!n8j8�kc�a1l�x�h�{}dE�1�
] r.dHz=dBn�c�a1l�d8dM��dM�pz@d�x 
�{~m�{Um=�Oz8n�n!�pn8n!�
] o x 
��OrEh@mHl���x 
	�
����z@dEcLm8iBa@i!n1j!�kc�a1l�xydR�V{�n!�J� ��z1n=cLm8iBa=iLn1j!�kcRa8l�xydR�V{FnL�J�
] �seMn�m8iBa=iLn1j!�kcRa8l�xyd8dM�V{�n1nL�J����f�i!nLr=`Bt8l=iBa@`�dMf1� x4cRa8l �UdM�J�sx4c�a1l �0n!�.�1��{ d1dR�V{Fn8n!�.�
] r.dL`!z=dHn�cRa8l�d1dR��dM�_z=d�x 
�{8xyc<{�����{!xFh|{}d��8� z1n�n!�pn8n!�
] o x 
��OrEh@mHl���x 
	�
����zE`Ba�j@d!i8m1i���eMn�m1iHa=iLn1j8�_cRa8l�xyd1dR�V{�n1n!�.�
] ��f�i!nBr�`Bt8l=iHa=`�dMf1� x4c�a1l �UdM�.� x4c�a1l �0n!�.�1��{ d1dR�V{Fn8n!�.�
] u1w=iLn�ivzE`Ba�j@d!i8m1i
o x0rJcRa�xUz=d1cLm8iBa=iLn1j!�kcRa8l�xydR�V{FnL�J�8� xUz@d!m1iHa=iLn1j8�_cRa8l x4c�{����8�1�
] � x0rJcRa�xUz1n=cLm8iBa=iLn1j!�kcRa8l�xydR�V{FnL�J�8� xUz8n�m1iHa=iLn1j8�_cRa8l xFh|{}d��8�1�
] r.dHz=d!`Lz1nkc�a1l�d8dM��dM�pz@d�x 
�{8x4c�{��=��{8x�h�{ d��1�Sz1n�nL�pn1nL�
] o x 
��OrEh@mHl���x 
	�
����zE`Ba�j@d!i8m1i���eMn�m1iHa=iLn1j8�_cRa8l�xyd1dR�V{�n1n!�.�
] ��f�i!nBr�`Bt8l=iHa=`�dMf1� x4c�a1l �UdM�.� x4c�a1l �0n!�.�1��{ d1dR�V{Fn8n!�.�
] u1w=iLn�ivzE`Ba�j@d!i8m1i
o�z@dEcLm8iBa@i!n1j!�kc�a1l�xydR�V{�n!�J�
] �vr.cRa�xUz8n�cBm1iBa@i!n8j8�pcRa1l�x}dM��{Fn!�.�1� xFz1nEm1iBa@i!n8j8�kc�a1l�x�h�{}dE�1�
] r.dL`!z=dHz1nkc�a1l�d8dM��dM�pz@d�x 
�{8x4c�{��=��{8x�h�{ d��1�Sz1n�nL�pn1nL�
] o x 
��OrEh@mHl���x 
	�
����zE`Ba�j@d!i8m1i���eMn�m1iHa=iLn1j8�_cRa8l�xyd1dR�V{�n1n!�.�
] ��f�i!nBr�`Bt8l=iHa=`�dMf1� x4c�a1l �UdM�.� x4c�a1l �0n!�.�1��{ d1dR�V{Fn8n!�.�
] u1w=iLn�ivzE`Ba�j@d!i8m1i
o x0rJcRa�xUz=d1cLm8iBa=iLn1j!�kcRa8l�xydR�V{FnL�J�8� xUz@d!m1iHa=iLn1j8�_cRa8l x4c�{����8�1�
] ��z8n�cLm8iBa@i!n1j!�kc�a1l�xydR�V{�n!�J�
] r.dHz=d�cRa8l�d1dR��dM�pz=d�x 
�{Um�{~m@�On!�pn8n!�
] o x 
��OrEh@mHl���x 
	�
����z@dEcLm8iBa@i!n1j!�kc�a1l�xydR�V{�n!�J����eHn�m8iBa@i!n1j!�kc�a1l�xyd8dM��{Fn1nL�J�
] ��f�i!nBr�`Bt8l=iHa=`�dMf1� x4c�a1l �UdM�.� x4c�a1l �0n!�.�1��{ d1dR�V{Fn8n!�.�
] r.dL`!z=d�c�a1l�d8dM��dM�pz@d�x 
�{8x4c�{��=��{~m@�gnL�pn1n!�
] o x 
���x 

� ���pi ��zE`BaEj=d!i8m1i���eMn�m8iBa=iLn1j!��cRa8l xyd8dM�V{�n1nL�J�
] ��f�i!nBr�`Bt8l=iHa=`�dMf1� x4c�a1l �UdM�.� x4c�a1l �0n!�.�1��{ d1dR�V{Fn8n!�.�
] u1w=iLn�ivzE`Ba�j@d!i8m1i
ovr.cRa�xUz@dEcBm1iBa@i!n8j8�pcRa1l�x}dM��{Fn!�.�1� xFz=dLm1iBa@i!n8j8�kc�a1l�xyc<{��=�1�
] `!z8z�e1e x 
�{!xydM� �%{�n!���L��{!xydM� ��{�n!� �@�1�_xyc<{����
� o�x 
���rEh@mBlE��xye1eLm8iBa@i!n1j!��x4c<{����8��{8x}dM� �%{FnL���L��{8x}dM� ��{FnL� �@�8�
] e1eB`!z1z�xyc<{���� x 
�{}dR�V{�n!�J� o x 
���r�h�mBl���x � ����e1eBm1iBa@i!n8j8��xyc<{����1�:{8x}dM�V{�n!�.��{8x}dM��{Fn!�.�1�
] ^LbHa.e x 
��%{ dM���J{FnL���!�sx 
���{}dR� ��{Fn!� �=�So�x 
�� � 
���{ dM���J{FnL���!�
] t�d x 
�{}dR�V{FnL�J� o�x 
 �Or�h�mBl���x � �=��{!xydR�V{FnL�J�:{8xydR�V{�n!���1�
] ^LbMrE�.c�a=i x 
��J{8xydR���J{Fn!� �!�:{~m=��x 
���{Um�{8x}dM� ��{FnL� �@�1� o�x 
�� � 
���{!xydM� �%{�n!���L��{!xydM� ��{�n!� �@�1�
] `@^BbHrE�sc�a1l�x 
��%{!xydR�=`�{�n!�@`=��{!xydR���%{�n!� �!�!� ��x 
 ��{8x}dM� ��{FnL� �=�:{8x}dM�1��{FnL�1�J�8�
] o x 
�� � 
 �
] �,rEh@mHl���x0rJcRa�xFz1nEm1iBa@i!n8j8�kc�a1l�x}dM���J{FnL���!�8��xFz=d!m8iBa@i!n1j!�kc�a1l�xydR� ��{Fn!� �=�8�1��{
] xydM�@`�{�n!�=`@��{!xydM�8�V{�n!�1�.�1�
] w ��� o ���
] wpq�e o � �Eb�dBz@d �sxyeRt!r�mLf1n�c�l�d!i�eE� q�e �
] u1w@i!nEipeRt!r�mLf1n�c�l�d!i�e x�q �%{Um�{Um=� x�q ��{ d3{�n��go x�q � �!q ��{}d3{�n��
] w=mEd ��� o ���
] w=mEd,q�e
o � x���{~`�{��.����xF�|{~`�{0�J�,�@� � �Eb�dBz@d �sxyeRt!r�mLf1n�c�l�d!i�eE� q�e � {G�_]!o �:� � �
] u1w@i!nEipeRt!r�mLf1n�c�l�d!i�e x�q �%{Um�{Um=� x�q ��{ d3{�n��go x�q � �!q ��{}d3{�n��
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] w=m�e ovw
] w=m�c ovw
] x m�{�aJ�go��@bBt8a�z�e,`!n1nE`L�

��������� � #+6��8$'&(! 
 � �)*��'#+3

]_c�a��=cMq ��� �
] x~`�dHj � ��� ��`�dHj �@�g�=`@eBi1`Ln1n�`B�vf�`Lh@i�e�o
] x4eB`!z8z|{y^B`!z8z|{~`MrE�Ez|{�a�c8d<{~i!z@d3{Fi!z8n|{Fi!z=dHn�{�z1n1iHrV{yc!e<{yeMn�{0w�d�{ye�lV{Q��d3{0�En�{ycLd3{
] r�d3{Qr.dBz8n|{Qr.d!`Lz1n�{0r.dHz=dHn|{0r�d!`Bz=dHn|{\r.dBz@dL`Lz1n�{0r�d!`Bz=dBz8n�{Qr.dMz=d<{0r�d!`!z@d<{U`!z!z�e8e<{ e1eL`Lz8z�{
] ^BbBa�e<{�t�d3{}^LbHr1�.c�a=i�{U`@^BbHrE��{�w|{�w@m@c:{�w=mEd<{0w=mEeE� u8w=i!nEi
] x4eB`!z1z��%{}^L`!z8z �J{~`Hr1��z��%{�a�c8d �%{Fi!z=d �J{Ui!z!n �J{~iBz=dBn��J{�z1n1iHr��%{ c1e �J{}eMn �.{�w�d �.{yeRl �J{0��d �%{0��n��%{yc!d �J{
] r�d �%{Qr.dHz1n �J{0r�d!`!z8n �J{0r.dHz=dHn �.{0r.dL`Lz@dBn��%{Qr.dMz=d!`Lz8n��%{\r.dL`!z�dBz1n��J{Qr.dMz=d �%{\r.d!`Lz@d �%{F`!z8z�e!e �%{
] e8eL`!z8z �J{y^LbHa.e �%{�t�d �J{y^LbMrE��cRa�i��%{U`�^BbHr8���J{�w �%{�w@m�c �%{Qw=mEd �.{�w=m�e �L�Mo,`EdBj��S�=`@eBi1`Ln1n�`B�vf�`Lh@i�e
] x4eB`!z1z ��{}^L`!z8z ��{~`Hr1��z ��{�a�c8d ��{Fi!z=d ��{Ui!z!n ��{~iBz=dBn ��{�z1n1iHr ��{ c1e ��{}eMn �3{�w�d �3{yeRl ��{0��d
��{0��n���{yc!d ��{
] r�d ��{Qr.dHz1n ��{0r�d!`!z8n ��{0r.dHz=dHn �3{0r.dL`Lz@dBn���{Qr.dMz=d!`Lz8n ��{\r.dL`!z�dBz1n ��{Qr.dMz=d ��{\r.d!`Lz@d ��{F`!z8z�e!e ��{
] e8eL`!z8z ��{y^LbHa.e
��{�t�d ��{y^LbMrE��cRa�i���{U`�^BbHr8� ��{�w ��{�w@m�c
��{Qw=mEd �3{�w=m�e
�@�Mo,`EdBj �
�=`@eBi1`Ln1n�`B�vf�`Lh@i�e
] eL`Lz1zv��x `��%{U`��=�go�x4eL`Lz1z�� ��`��%{ eB`!z8z �,��`��@�
] ^L`Lz1z�x4^ �%{}^ �=�sx `��%{~`��=�Oo xy^L`!z8z �
^ ��`��J{ ^L`!z8z �p^
��`��@�
] `Hr1��z�x4^ �%{}^ �=� ��x `��J{~`��=�Oo�x~`HrE�Ez �
^ �S��`��%{#`MrE�Ez �p^
�
��`��=�
] a.c!dv`vo�x�a.c!d �O`�{Pa.c8d ��`=�
] i!z@d���x4^ �J{y^
�=�Oo x iLz=d � �s^ �J{#i!z=d �
�s^ �@�
] i!z8n�x4^ �J{y^
�=� �po x iLz1n��
^ �S��{#i!z1n �_^ �
�.�
] i!z@dBnv��x4^ �%{}^ �=�S� �Io�x iLz=dHn �S�s^ �S� �1{#iLz=dBn �,��^ �
� �4�
] z1nEiHr�x4^ �%{}^ �=� o xUz1nEiHr��
^ �J{Iz1n�iMr��p^
�=�
] c1e xy^ �%{}^ �@� o x4c1e �
^ �J{ c1e
�_^ �=�
] eHnv��x4^ �%{}^ �=� � � o�x4eMn �S�s^ �S� �1{ eMn �
��^ �
� �4�
] w�d�� �S� �
t�� �
�P��� �Io�x�w�d �S���S� �
t�� ���P�����1{Zw�d �
� �S� �
t�� �
�P��� �y�
] eRl�� �S� � x4^ �%{}^ �=�S� ���P� � �Io x4e�l�� � �S� �k^ �S� ���P� � �1{}eRl ����� � �_^ �
� �
�P�����4�
] ��d�t�x4^ �%{}^ �=� o x���d � t�^ �J{P��d �
ts^
�=�
] ��n�xy^ �%{}^ �@� tpo x���n��
^ � t�{P��n �_^
�
tJ�
] c8d
n���x4^ �J{y^
�=�On �vo�xyc8d � n �v^ �gn ��{yc!d �vn ��^
�vn �@�
] r.d�� �S� � x�r��%{Qr��=�S� ���P� � �Io x�r�d � � �S� �
r �S� ���P� � �1{�r.d �
� �S� �
r��
� ���P� � �4�
] r.dHz1nv���S� � x�r��%{0r �=�Ozv� ���P� � �Io�x�r�dBz8n �S���S� �,r �gz�� �
�Z�����1{
] r�dBz8n �
���S� �,r��vz�� �
�Z�����4�
] r.dL`!z1n
���S� ��x0r �%{Qr��@�gz�� �
�P��� �Io�x0r.dL`!z1n�� ���S� �,r �Ozv� �
�P�����1{
] r.dL`!z1n �,���S� �,r���zv� �
�P�����4�
] r.dHz=dBn
���S� ��z�x0r �%{Qr��@�Oz�m
� ���P�����Io�x�r�dBz=dHn � � �S� ��z�r �gzEm
� �
�P��� �8{
] r�dBz=dHn �,� �S� ��z�r��vzEm
� �
�P��� �y�
] r.dL`!z=dHn����S� �vz x�r �J{0r �=�OzEm
� ���P� � �Io�x0r.d!`Lz=dHn � � �S� �vz�r �OzEm
� ���P� � �8{
] r.d!`Lz=dHn �,� �S� �vz�r���zEm
� ���P� � �y�
] r.dHz=d!`Lz1n�� �S� �vz x�r��%{Qr��=� z�m�� �
�Z�����Io x�r.dHz=dL`!z1n�� � �S� �vzvr �gzEm
� ���P� � �8{
] r.dHz=dL`!z1n ��� �S� �vzvr��vzEm
� ���P� � �y�
] r.dL`!z=dHz1n�� �S� �vz x�r��%{Qr��=� z�m�� �
�Z�����Io x�r.dL`!z@dBz1n�� � �S� �vzvr �gzEm
� ���P� � �8{
] r.dL`!z@dBz1n ��� �S� �vzvr��vzEm
� ���P� � �y�



� ��� � %'# M M #&% O # $ � l ��� N � %�# O��'0 % ���	l # 0������ $ �

] r.dHz=d����S� �vz x�r �J{0r �=� � ���P�����Io�x�r�dBz=d � ���S� �vzvr �S� �
�P�����1{
] r�dBz=d �,���S� �vzvr��
� �
�P�����4�
] r.dL`!z=d�� �S� �vz x�r��%{Qr��=� � �
�P��� �Io x0r.d!`Lz=d � ���S� �vz�r � � �
�Z�����1{
] r.dL`!z=d �
���S� �vz�r���� �
�Z�����4�
] `!z8z�e1e xy^ �J{y^ �@� tpo x `Lz1z�e8e ��^ � tV{#`Lz1z�e8e �p^
�
tJ�
] e1eB`!z1zvt�xy^ �J{y^ �@�Oo x4e8eL`!z8z ��t ^ �%{ e8eL`!z8z �,ts^
�=�
] ^LbHa.e x4^ �%{}^ �=��x4^Lm��%{}^Lm��@�go x4^BbBa�e �
^ ��^Lm��J{ ^LbHa.e ��^ �_^Lm��=�
] t�d x4^ �%{}^ �=� o x�t�d ��^ �J{Zt�d �_^ �=�
] ^LbMrE�.c�a=i xy^ �J{y^ �@� x4^Bm��J{y^Lm��=� o�xy^LbMrE�.c�a=i��,^ ��^Bm��J{ ^LbHr1�.c�a=i���^ �k^Lm��=�
] `@^BbHrE��xy^ �J{y^ �@� ��x4^Bm��J{y^Lm��=� o�x~`@^BbHrE� �
^ �S�s^Bm��J{#`@^LbMrE� �p^ �
��^Lm��=�
] wpq�e o � x�q �%{�q �@���(q ���=�Oa1t8��� w�� � � � �,x�� �%{�� �@�,�=�Oq�e � {
] q ���=� w � � � � �,x�� �%{�� �@�,�=�Oq�e<{G� �go8o�q � � �
] w=m�c�q�e
o � x�q �%{�q �@���(q ���=�Oa1t8���
w=m�c � � � � �,x�� �%{�� �@�,�=�Oq�e � {
] q ���=� w=m�c � � � � �,x�� �%{�� �@�,�=�Oq�e<{G� �go8o�q � � �
] w=mEd,q�e
o � x�q �%{�q �@���(q ���=�Oa1t8���
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w=m�e � � � � �,x�� �%{�� �@�,�=�Oq�e � {
] q ���=� w=m�e � � � � �,x�� �%{�� �@�,�=�Oq�e<{G� �go8o�q � � �
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