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K�. = S;8�C . n ��. j�� . = K 6. @BSLK 6.0. = = Ag:0: . = = SLK . = Kba ADC . h ERCg: < SLERC .0� H o JLE98t6.0< H C < . JTJ . = o / d.�/1. =
.E� H o JTE98�u"SLJz= a . Cp= ADS < ADC .@< @ Z. =c8R@ H�C K�. @�6. 8RADJ H�@BS < 6.SK A : E / H E�@ <M.�/1. C < H9= M / H < E < S*A A .
K�. : . =�h ERCg: < STERCg=Ej \�C�H H�@ < S;: ADJTS . @0u < E�A <M. h ERCg: < SLERC .0� H o JLE983H E�= = Z.ZK�. ADC . JLS / S <M. uKnDCDS .ERA CDERC#u ZH J a STC>nDCDSkj ^ E /1/1. J . =3h ERCg: < SLERCg= .E� H o JTE98 = ERC < : JTE�= . =@H H�@ E9H 6. @ H < SLERCg= K�.
: ER@ Hg=Eu J . A ADE < S . C <3K�.�K�. A � h ERCg: < STERCg= .0� H o JLE98]H E�= = Z.�K�. 6. 8 H�J .�/S. C < ADC . JTS / S <M. u!: .
A ADS#H . @ /1.E<
K�. : E / H H�@ . @ .E<
Kba ER@ K ERCDC . @�: . =�h E�Cp: < STE�Cp=Ej
B�ERAD@ K 6.0<M. : <M. @ JTH[C ADJTJLS < 6. Kba ADC . h ERCg: < SLERC .E� H o JTEI8Ju(J a H�J;8�ER@BS < - /1.]KJ. G S*= :M- A < S oJLS*=�6.@. C STC < 6. 8�@ H < STERC7h ER@ /S. JLJ . @�6.�K A S < JTH_A A . = < STERC ZH JTH'@ . : ERCDC H�S*= =BH�Cg: .SK�. J H'C ADJTJTS < 6.

K�. = w!{C|&y6�X}C|F�Xr6y .0� H o JLE98Jj�� C K S*=�H E�= .O. C < - 6. ER@BS .@K#a ADC <M. J�H J;8RER@BS < - /1. @ U � Bku . C[H K�o
/1.E< < H�C < ADC . : E�CIC . : < AD@ .3K�. F�:L- H�C A . J�A ADS�H � @ /1. J a STC K 6. H . C K H�Cg: . H�Ji8z6.�? @BS;A A .@K�. =
.E� H ERC . C < S . JLJ . = KJ. : E / HDJ .E��. =6JTSLC 6. H�SL@ .�/S. C < SLC K 6. H . C K H�C < =�= AD@���j
P�j P�j l Y�s o E X UW � E W�X C
m Y � s W�X�� m�� r o E m�� X W�� C q�s m � F � a H�J;8�ER@BS < - /1. K�. : H�J*: ADJ K A
: E / H ER@ <M.0/1. C < H9= M / H < E < S;A A . K�. =]h ERCg: < SLERCg= .E� H o JTE98 : H�J*: ADJ . = S / ADJ < H�C 6.0/1. C < J .
K 6. K . JLE9HJH .�/1. C <OK�. JTH h ERCg: < STERC K E�C C 6.0. .E< JTH ? HI= . H9= M / H < E < S*A A . C 6. : . = =BH�ST@ . H�A �
: H�J*: ADJ*=Ej ^ .E< <M.�? H9= . � # � V >4>J> V # 0 � E ? 6. S < H�A � : ERC < @ H�STC <M. =�= ADSLK�H�C <M. = �
U9j # � \ JTEI8 2 7 � X �
� � u J . JTE98 H @BS < - /1. S < 6. @�6.�X h ERS*= K�. 7 � JLE98 5 7 \ 7 � �^�j6JTE98 # 7 \ 	�� JLE98 # 7 = � � u"U ��
 � H �
P�j6JTE98 # 7 = � H KJ/S.0< ADC K 6. K . JTEIHgH .0/1. C < H9= M / H < E < S*A A .3K H Cp= �$@ @ # � � >J>4> � # 7�B B upH ERAD@U ��
 � H j

\�C ERA < @ . u J a H�Ji8RER@BS < - /1. HI= = A @ . A A . J . =76. JE6.0/1. C < = K�. JTH ? H9= . = ERC <�. A � o / d.0/1. = K�. =
h ERCg: < SLERCg= .0� H o JLE98Jj
� C .
<M. JLJ .�? H9= . 6.E< H�C <`K 6.E<M. @ / SLC 6.�. u < ERA <M.�.E� HD@ . = = SLERC .E� H o JTEI8 . CGJ . = # 7�u�HD@�6. H H @�6.�.

K�. <M. JLJ . = E�@ <M. A A . J . =(H�@ 8�A /S. C < = K�. = .E� H ERC . C < S . JTJ . =�C . <M. C K�. C < H H9=�K . @M=�J a SLC>n CDS .0<
: . A �]K�. =6JLE98 H�@BS < - /S. =6C .�<M. C K�. C < CDS"K . @M=�R CDS K . @M=
J a SLC>n CDSvupH . A < d.E< @ .3K 6. K . JLE9HJH 6.�.
H H�@ @ HIHJH ER@ < ZH # 0 H H�@ KJ. = / H C SiHDA JTH < STE�Cp= K�. =�6. @BS . = . C A C . K�H�@BS H ? J . j � a SLC < 6. @�d.E<
K�. : .0< <M. HD@�6. H H @ H < STERC . = < A A . : . = / H�CDS;HDADJ H < SLERCg=�h E�A @BCDS;= = . C < C 6. : . = =BH�ST@ .0/1. C < H�A
/ E�STCg=
ADC <M. @ /1. CDERC C ADJ . C ADC CDE /@? @ . nDCDS Kba 6.0< HIH . =�= S J a E�C,HOHD@BS*=�= E�STC K�.c<M. = <M. @H�AJH H�@ H K�H�C < JTH CDERC�C ADJTJLS < 6.3K�. JTH1h ERCg: < SLERC#jK L r6�EsON<rFP �'Q � C]HD@BE�:,6.ZK 6.�K 6.0< H�SLJTJ�6. HDJTAg=6JTERSLCV6. : @BS < J HOh ERCg: < STERC "7KJ. J a 6. A A H < STERC � � �
= ERAg=
J HSh ER@ /1.

" \ # R 9 # � 9 JTE98 � U 9 # � 9 JTE98 � U 9 # G �R # G �� �
# R # � � ` # R .E� H � # � ? � 4 � � ` # � � V� Q �

JTH ? H9= . H9= M / H < E < S*A A . 6.E< H�C < � # � V >4>J> V # � � \ � JTEI8�JTE98 7 V JLE98 7 V 7 V ? � V .0� H � 7 ? � � � jz� .
K 6. K . JLE9HJH .�/1. C < H H�@ @ HIHJH ER@ < ZH # � = a 6. : @BS < H�JTE�@M=

" \#" 5 9 " � #
G �� 9 " � #
G �� 9%$&$&$ >
� . =c: E .U� : S . C < = " 7�= ERC <�KJ. =ch ERCg: < SLERCg= .E� H o JTE98 � SLJ . = <�K ERCg:3H E9= = S ? J .SKJ.3<M. = <M. @ JTHCDERC,C ADJTJTS < 6.3K�.

" 5 \ # R 9 # � 9 JTE98 � U 9 # �
# R # � � ` # R .0� H � # � ? � 4 � � ` # � �?>
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� . : H�J;: ADJ K A K 6. K . JTE9HJH .0/1. C < K�. : . HD@ .�/ S . @ <M. @ /1. H H�@ @ HIHJH ER@ < ZH # � HDADS*= K ACDERA K . H�A�HD@ .0/ S . @ <M. @ /1.�< @BERA K 6. H H�@�@ HIHJH ER@ < ZH # R .E< H STCg= S K�. = ADS <M. C Ag= A A a ZH E ?�<M. CDST@K�. =�: E .U� : S . C < =`: ERCg= < H�C < = K 6.E<M. @ / STC . A A .
" � ` # ��^ # R

\ ` JLE98
� 7
^ 7 V

/ H�J;8R@�6. J . =�H C C ADJ H < STERCg= A ADSb= . HD@BE K A S;= . C <�K H Cp= K�. = : H�J*: ADJ*=�STC <M. @ / 6.ZK S H ST@ . =Eu .E< A ADS@ .�� Z.0<M. C <�K�. =�H C C ADJ H < STERCg= H . @ H 6.0< A . JTJ . = K H�Cg=�J . = : H�J*: ADJ*= . C�H ADS;= =BH�Cg: . = K�. U Z 7 j(� CCDE /3? @ . H�@ ? S < @ H�SL@ . K�. : E .U� : S . C < = K A K 6. K . JLE9HJH .�/1. C < H H @$@ HIHJH ER@ < ZH[C a S / H ER@ <M.
A A . J�6. J�6.�/S. C <
K�. JTH ? H9= . = .�K 6.0<M. @ / SLC .3K�.�/ H�CDS Z. @ . = S / STJ H ST@ . j

���1&���*��������O�
�����
���8�����
\�C H K�/1.E< < H�C < : ERCDC A . ADC . ? H9= . H9= M / H < E < S;A A .�� # � V >4>4> V # 2 � H E�A @�J . =�: E .�� : S . C < =

K�. J a 6. A A H < STERC

6 5
� 7 � 9 6 �

� 7 � J 9*$+$&$ 9
6 �
� 7 � J � \ R V� � �

ADC . / 6.0< -DE K�. / S*= . H�A@H E�STC < H H @ �c.HG`< ERC@H ERAD@�J . : H9= K�. =�=�6. @BS . =�h ER@ /S. JLJ . = ? S KRH�@BS�6.�. =
K 6.E<M. @ / STC . J .cK 6. K . JLE9HJH .0/1. C <�KJ. = = ERJLA < SLERCg=Ej�� . =�: E .�� : S . C < =

6
7 � 7 � u�R���
 � $ u H K o

/S.0< <M. C <�KJ. = K 6. K . JTE9HJH .�/S. C < = . C_HDADS*= =BH�Cg: . = K 6. : @BERS;= =BH�C <M. = K�. # 2 A ADSb= a E ?�< S . CDC . C <H H�@ K�. = / H C SiHDA JTH < STE�Cp= K�. =�6. @BS . = . C ADC . KRH�@BSTH ? J . : E /1/1. : S o�KJ. = = Ag=Ej�\�C@H H�@ < S;: ADJLS . @0uSLJ . = < H E�= = S ? J .�K�. : H�J*: ADJ . @
J a .E� H E�=BH�C < �
7 K�. # 2 K H�Cg=�J . HD@ .�/ S . @ <M. @ /1. C E�C C ADJ K A
K 6. K . JTE9HJH .�/S. C <�KJ.

6
7�u,H ERAD@cR�� 
 � $ j,� C . = ERJLA < STERC J K�._� � � : @BEDdf < H�A7H JLAg= K S <M.

: E /1/S. ADC . H ADS;= =BH�Cg: . K�. # 2 j���H / 6.0< -DE K�._K A H ERJ M�8RERC ._K�._�c.&G`< E�CtH . @ /1.0<OKJ.
K 6.E<M. @ / STC . @ J . =cHD@ .0/ S . @M= <M. @ /1. = K A K 6. K . JTEIHgH .0/1. C <�K�. =c= ERJTA < STE�Cp= . C HDADS*= =BH Cp: . =
K 6. : @BE�S*= =BH�C <M. = K�. # 2 ubC Ag= A A a ZH�ADC = < H K�. E ZA ADC . S < 6. @ H < STERC K�.]�c.HG`< ERC = a HDHgHDJLS*A A .H ERAD@�: H�J;: ADJ . @6@ HIHDS KJ.0/1. C < J . = <M. @ /1. =`= ADSLK�H�C < =EjF S # 
 2 . = < ADC / E K�. KJ. : @BERS;= =BH�Cg: . H E�= = S ? J . H ERAD@FJ,u6H�A / E�STCg= K�. A � <M. @ /1. =
. C # 7 
 = 

	2 K ERS K . C <1K E / STC . @ < ERAg= J . = H A < @ . = K H�Cg= J . /1.0/@? @ . 8 H�Ag:M- .]K�.%� � � u .0<J . AD@M=S: E .�� : S . C < = K ERSLK . C < = a H�CDC A J . @0j ^ . : S = a STC <M. @ HD@ Z.0<M. 8R@ HDHg-DS;A A .�/1. C < = AD@ J a . C oK . JLE9HJH . : ERC K .0��. K�. J a . Cg= .�/3? J ._K�. A A H�@ < = K�. HDJ H Cp=�� �7 3�5�
 � 
PV ` ��7 � 9 � �=�� j>B�ERAD@:M- H9A A . = . 8 /1. C <�K�. : .0< <M.`. C K . JTEIHgH . u J H�H . C <M.
K A_= . 8 /1. C <�K ERCDC . ADC . K�H�J . AD@�H E�= o
= S ? J . K�. J a .E� H E�=BH�C < � 2 A ADS
C . H . A < HD@ . C K @ . A A . : . = K�H�J . AD@M=�� J . : E .U� : S . C <
: ER@B@ . =�H ERC K H C <�. = < E ?�<M. C A H H @ ADC . 6. A A H < SLERC K A < M�H .]� � �
K�.1K�. 8R@�6. J H K S\p�6. @ . Cg: .
K�. =�H ? = : S*= = . = K�. = .0�(< @�6.�/ S < 6. = K A = . 8 /S. C < u E ZA'J . =�: E .U� : S . C < =�= .
K 6. K . JLE9HJH . C < K H�Cg=JTH ? H9= . HI= M / H < E < S*A A . HDJTAg=`H .E< S <M.�� # � V >J>4> V # 2 G � � j
� ��* ��2H*����I*,���'���
�
� . : H�J*: ADJ K�. J H ? HI= .
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F AV: E /1/1. Cg: .0/1. C < J H ? H9= . . = < @�6.�K ADS <M. ZH � 7 � j ��H A A . = < STE�C K�. = E�C .0�(<M. Cg= STE�C
= . H E�= . :L- H9A A . h E�S*=�A A a A C�JLE98 H�@BS < - /1. ERA�ADC .S.0� H E�C . C < S . JTJ . = ERC < @ . Cg: ERC < @�6. =Ej ZF
: . = < H K�.�. = <@K 6. C ZH : ERCDC A . J H ? H9= .7� # � V >4>J> V # 2 ��K H�Cg= J H9A A . JTJ . J a H�@ 8RA /1. C < "tK�. : .JLE98 H�@BS < - /1. ERA K�. : .E< <M.1.0� H ERC . C < S . JTJ . H . A < d.E< @ . K 6. K . JTE9HJH 6. j�\�C H H�@ < S;: ADJTS . @0u KJ. =
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K 6. K . JLE9HJH .�/1. C < = . C =�6. @BS . HD@BE K A S;= . C < ADC 6. A ADSLK�H�J . C <1: \ � #�
��� $+$&$ # 
 P2 = AD@
J . A A . J JTHJLS / S <M.3K�. "7. = < HIHJH H�@ . C <M. jgB�ERAD@6J . JTE98 H @BS < - /1. u J a 6. A A H < STE�C
JTEI8 � "#�]\ JTE98 � 9 � � JTE98 � # � � 9%$&$+$ 9 � 2 JLE98 � # 2 � 9 JLE98 � U 9 � " `;:��PZ):��

/ E�C < @ . A A . = . ADJ�J . : H9= E ZA � � �\ R�C 6. : . = = S <M. ADC . H K C E�Cp: < STE�C ZH�JTH ? H9= . u . C < d.E<M.
K�. J HIA A . JLJ . SLJ
= A �S<�K�. @ HeC ERA <M. @ JTE98 � # � � j#B(H�@�: ERCg= < @BAg: < SLERC%: .E< 6. JE6.0/1. C <�. = <�K�. JTHh ER@ /1. JTE98 2 7 j�� . : H9= K�. J a .E� H ERC . C < S . JLJ . . = < HDJLAp= K 6. JLS*: H < j�� C .7.E��<M. Cp= SLERC K�. JTH
? H9= . C a . = < ZH . C KIS*=BHI8 . @�A A . JLER@M= A A .�" <M. C K K . @M= J a STC>nDC Svj#B�ERAD@ U�� 
�� X u SLJzh H�A <
<M. = <M. @�= S � \ JLS /7� "�Z JLE98 # 7 � � ���gu,: . A ADS . = < @�6. H�JLS*=BH ? J . H H�@ K�. =
: H�J*: ADJ*= K�. =�6. @BS . =EjF S�: . JTH = . HD@BE K ADS < u " . = < @�6. : @BS <	# 
7 .0� H � "�` � JTE98 # 7 � j ��H A A . = < STERC . = < @ . H E9=�6.�.
H ERAD@
: .E< <M. C E�ADK . JLJ .3.0� H E�C . C < S . JTJ . j F HD@ Z. =6A C�CDE /@? @ . nDCDS Kba 6.E< HIH . =Eu J a H J;8RER@BS < - /1.H < <M. STC < = E�S < ADC . = S < A H < STERC&E ZA J a H @ 8RA /1. C <1KJ. J a .E� H ERC . C < S . JLJ . H A C . JTS / S <M. nDCDS . u
= ERS < JLE98 # 7 \ 	�� "b� .E< " \ 	�� JTEI8 # 7 = � � H ERAD@ A C 
�� U � E�A JTE98 # 0 \ 	�� "b� � j � J
= A �S< H�JTE�@M= Kba SLCg=�6. @ . @ J H'CDERA K . JTJ .3.0� H ERC . C < S . JTJ .@K H�Cg= J H ? H9= .O. C < @ .�# 7 .E< # 7 = � � ERAHIHD@ Z. = # 0 � jK L r6�EsON<rFP � Q � . =�HD@ .0/ S Z. @ . = 6.E< HIH . = K A K 6. @BE�A J .�/S. C <3KJ. J H]: E�Cp= < @BAg: < STERC H ERAD@ JTH
h ERCg: < SLERC " K�. � � � = E�C < H9= = . A K ST@ . : < =Ej�\�JTJ . =�h E�A @BCDS;= = . C < @ HIHDS K�.0/1. C < J H ? H9= . H C oCDERCg:,6.�. HDJLAp=�- H�A <_� # � V # � V # R V # � V # � � \ � JLE98�JLE98 7 VBJTE98 7 V 7 V ? � V .E� H � 7 ? � � �
. C <M. @ /1. =
K�. J H9A A . JTJ . J . H @ .0/ S . @�= E /S/ H�C <cKJ. " = a 6. : @BS <

JTE98�JLE98 � 7 ? ����� 9 U � \ # R 9 # � 9 JTEI8 � U 9 # � 9 JTE98 � U 9 # G �R # G �� �
# R # � �

< H�C K S*=
A A . J a H�@ 8�A /S. C < K�. = .E� H ERC . C < S . JLJ . = K A1= . : ERC K = E /1/ H�C < = a 6. : @BS < # � 9 U Z # R .0<K ERCg: <M. C K K . @M= J a STC>nDC Svj!��H_: E / H H�@ H�S;= ERC ZH JTE98 # � / ERC < @ . H�JLER@M=�A A a STJzh H�A < @�6. : @BST@ .: ._<M. @ /S. = ERAg= J H h ER@ /S.].E� H � # � 9 U Z # R �.\ # � .0� H � U Z # R � E ZA J . CDERA K . J
H�@ 8RA /1. C <K�. J a .E� H ERC . C < S . JLJ .O<M. C K K . @M=�R�j F SLCp= S�J H ? H9= .S. = <�K 6.E<M. @ / STC 6.0.1.E< JTH @�6. : @BS < AD@ . � Q �
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SLC K . @M= . = KJ. =`h ERCg: < SLERCg= .E� H o JTE98�j 6\ < H�C <
K ERCDC 6.�. =6J . = 6. A A H < STE�Cp=

J � "b� \#"�� J �]\ 7 V 7 T & V� V �
E ZA " . = < A C . h E�Cp: < STE�C .0� H o JLE98%: E�C C A .]<M. C K H C < K . @M= J a SLC>n CDS ZH[J a SLC>n CDSvu�STJ`= a HI8RS <
K�.OK 6.E<M. @ / SLC . @ ADC .O? H9= . H9= M / H < E < S*A A .@.0< J .OK 6. K . JTE9HJH .�/S. C < H9= M / H < E < S*A A .OKJ. J
K H�Cg=�: .E< <M.�? H9= . j
� .
<M. JTJ . =!A A . = < SLERCg=>= ERC < h @�6. A A . C <M. ="JTE�@M= K�. J a HIHJHDJTS*: H < SLERC K�. JTH / 6.E< - E KJ.�K A3: ERJ ZH

K�. = K 6. K . JTEIHgH .0/1. C < = K�. : E .U� : S . C < = K�. h E�Cp: < STE�Cp=#8z6. C 6. @ H < @BS*: . = . C3: E /@? SLC H < ERST@ . @ � B j
B(H @ .0��.�/ HDJ . u JTH K 6.E<M. @ / SLC H < STERC K A : E / H ER@ <M.�/S. C < H9= M / H < E < S*A A .�KJ. =�CDE /@? @ . = K�.? . JTJ#h H�S < : J HI= = S*A A .0/1. C < STC <M. @ K . C SL@ J a 6. A A H < STERC

_ ?�� ` U \ H V H T & >� UZR �
��H K 6.E<M. @ / SLC H < STERC K A'C E /@? @ .
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