
!"#$%&'()"!!"#$"#!"!##!"!$"$%)$)(%)b$
*+,%"-%&)"./!"!#-"$%!
!!"!# 01!*+,-$.*/#$%&'()&-(&0

z"}{|([\ágæç¦«Ý´ìûüñò!

_24%#!#)#ºÓ�%!!#ÔÕ´%#Ö2×%#ºØÙÚ)#{2Û)

!%"MM¦2�#$%#&Ê ))""!'$
!!"!"#$%&'()*+,-./#&' !%"""&$
!)"&ÊHI$%#&Ê ))""''$

829! ë2>>?@A!¢Ì«ÌdÇyc���#x+¡ù¹ä²2åmn#$¥)2>?@Ay5�MQ& O
^ëLM!�ÌTM+,ÊË+¢Ì«ÌdÇyc���#mn�ÖZ³º+,¢Ì«ÌdÇÝc®�y¶¤µ¶
Qÿ#> !"!" � & �#�4+ )& órÎ6y¢Ì«Ìn0×ØdÅ #mn:;QÿxCEE:Ü& ½9í . À $' Ò
'% í#0!�äÀ!!. Ò #b í$%�äÀ!%) Ò !! í$Q¶äÀ!& Ò %% í$:ª4£ä²í�y $"Q$!%!#Q!!Q%!Q%!#
0¢À²4 %)Q!!& ¢Ì«Ì�b:O !) ó×Ød#0! ?%T%E%A% Q S+OÊË+n¨×Ød#øÚ/�ëy>;s
â¯�ÊË+ý�áâã�ßà& ÊË++û21¢Ì«ÌdÇÝc*ÔÐZ21ý���þÿ#+û21¢Ì«Ì
>47DD;D(AB5D5@ÍÎÏ��%>BIH8;D ÍÎÏ��Q EB5N;< 6ò°��6�$_>ÔÐZ21!X7DD(A4B9D51l9589#<g
"Q""%$& dÇfÎ*:;fÎQ()fÎyÇzz@ÝF�ë#:;U{%uQEòn; �%u½ßµ¶^ÊË+¢
Ì«Ìn0×ØddÇyc�#h®þ:T:Ü%>(8G;@5:ÜQOÓA��:ÜÝFx<ô�Ö^ÖóÏUI!:;U
{%u$4�Ô�(î±0�×ØddÇµ¶¸C& .åÏ�":ÜÝF�ë#þ°%_�����Q���xZ³Ê
Ë+¢Ì«ÌdÇÝc®�ym5�:;Q§#2°%���Q_�����xµ¶ÊË+¢Ì«Ì×ØddÇÝcy
Ô�:;Q§&
:;<! ÊË+)¢Ì«Ì)×Ød)dÇÝc):;Qÿ)EòQÿ)ÖóÏUI

;"@-,*$#&3-,&.,226&/-@ #((%2>$@ 2%."#&/(2( #&))+/1/&'0#.-,+( )6+/&'A%-(%#(,&(
/&N#3%;,@#&'!

4' ?)#$%%#!#)# 1)' 2'B#+%!!# 4.$ *"'$>'$%# &#$% -)$%%# 1)' 1+$%()$%G.$%) 94#$% F.))

!%" J3%,7N3>2%-";#'*.%)"(123",2"%,- C,73,""(3,7# 5%,20%,7 ))""!'# ?@A@=03,%$
!!" 5%,63,7 8,/)3)4)"'*9"'7(%:0#%,- $3;,'<'7## =03,"/">2%-";#'*123",2"/# 5%,63,7 !%"""&# ?@A@=03,%$
!)" 5%,20%,7 8,/)3)4)"'*B"20,'<'7## 5%,20%,7 ))""''# ?@A@=03,%$

=>(-+#.-" ,9B8;=K@5798BKDB=BG7DG59;@5C57N945I5G47DB8I;=H419;HN7DR9;D G;II<DB9189@<G9<@5BD 7̀<79BG5G;81895I=;@5==5G9BC5
H@5C5D9B;D ;=47@I=<N7NK7N0N;;I87DP 8GB5D9B=BGI7D7K5I5D9;=7̀<79BG5G;81895IQ,D ;@P5@9;@5C57N945I5G47DB8I7DP B98P@BCBDK
=7G9;@8BD S7R5E;17DK# ;D5;=945@BC5@(G;DD5G95P N7R58BD 945IBPPN57DP N;O5@@57G458;=945J7DK9L5:BC5@# 945H419;HN7DR9;D 7DP
B98=<DG9B;D7NK@;<H87DP 9455DCB@;DI5D97N=7G9;@8;=)& 87IHNBDK8B958O5@5BDC589BK795P BD [<K<89!"!" BD 945N7R5Q[9;97N;='% 8H5(
GB58BD $' K5D5@7=@;I. H41N7O5@5P595G95P# 7I;DKO4BG4 V4N;@;H4197!!. K5D5@77DP #b 8H5GB58$# U7GBNN7@B;H4197!%) K5D5@77DP
!! 8H5GB58$ 7DP V17D;07G95@B7!& K5D5@77DP %% 8H5GB58$ 7GG;<D95P =;@$"Q$!# !#Q!!7DP %!Q%!;=9459;97N8H5GB58# @58H5G9BC5N1Q
E419;HN7DR9;D G7D 05PBCBP5P BD9;!) =<DG9B;D7NK@;<H8# OB94 ?# T# E# A% 7DP S+78945P;IBD7D9;D58# BDPBG79BDK9479S7R5E;1(
7DKO7879945@B8R ;=5<9@;H4BG79B;DQ345H419;HN7DR9;D G;II<DB9189@<G9<@5C7@B5P 8BKDB=BG7D9N1059O55D BD 9450717DP 945I7BD
G47DD5N7@57;=945N7R5# OB94 4BK45@C7N<58;=>47DD;D(AB5D5@PBC5@8B91BDP5a# >BIH8;D PBC5@8B91BDP5a7DP EB5N;< 5C5DD588BDP5a;=

!

!!

!"!#Y"%Y!! úû)!"!#Y"!Y!) ú»~û&
"<[Æ#$X0!"!#!%b%"%b$%MM¦2�#$%MM¦ÊË+2'2*:;56789´¬-.X0!
"!!"!!>\>M"$$%"<56-ç|b!" ! !"!)J]V)!"'"""# !"!)J]V)!"&.""("$$ QMM¦5C#äD!
!!"!%)[[T"%"%!$&$'ø&
T(%))6(I7BN"NB<F<97;%!b^%b)QG;I&



%)$#2 !"#$%&'()"!!"#$"#!"!##!"!$"

H419;HN7DR9;D BD 9450717@57!X7DD(A4B9D51l9589# <g"Q""%$QV;@@5N79B;D 7D7N18B8059O55D 945G;II<DB91PB897DG57DP 9455DCB(
@;DI5D97N7DP K5;K@7H4BGPB897DG5884;O5P 94790;94 5DCB@;DI5D97N=BN95@BDK7DP 8H79B7NPB8H5@87NG;D89@7BD98BD=N<5DG5P H419;HN7DR9;D
G;II<DB9B587DP B98=<DG9B;D7NK@;<H8Qk7@B79B;D H7@9B9B;DBDK7D7N18B8# >(8G;@57D7N18B87DP I;PB=B5P 89;G4789BGB91@79B;7D7N18B8
=<@945@GN7@B=B5P 9479945P595@IBDB89BGH@;G588!5DCB@;DI5D97N=BN95@BDK$ O78P;IBD7D97DP 47P 7K@5795@BD=N<5DG5;D 945=<DG9B;D7N
K@;<H8QV;D89@7BD5P ;@PBD79B;D 7D7N18B884;O5P 94799<@0BPB91# V+*XD 7DP G;DP<G9BCB91O5@5945I;89BIH;@97D95DCB@;DI5D97N=7G9;@8
P@BCBDK945G47DK5;=H419;HN7DR9;D G;II<DB9189@<G9<@5BD S7R5E;17DK# O4BN595IH5@79<@5# G;DP<G9BCB917DP V+*XD O5@5945I7BD
5DCB@;DI5D97N=7G9;@8BD=N<5DGBDK945G;II<DB9189@<G9<@5;=H419;HN7DR9;D =<DG9B;D7NK@;<H8BD S7R5E;17DKQ
?%@A,+)(" S7R5E;17DK) H419;HN7DR9;D) =<DG9B;D7NK@;<H8) G;II<DB9189@<G9<@5) 5DCB@;DI5D97N=7G9;@8) 8H79B7N=7G9;@8) P595@(
IBDB89BGH@;G588

¢Ì«Ìx<²ó¤û±ñÍÝcð±y)$>Ì#øÚàá^(5¥¼½<�y��>sù#�2
>?@AyÌ�v:%Ø¢0³Q¹î>?@AeìÑ¾ç~�5�%u*%(!+ & ¢Ì«Ì�:;®��è#
QR��%OòÏ2>?@A»¼&Þy�ë>Ì*)(#+ & �¼Û��#=>±²t³µ¶mn45®Á#+
g2åò¼í¥#áx<ôR12@A>ÌÍÎÏ%>?@AðñÏmnòóÏÎ«æä*$+ & Tê2>>
?@A!¢Ì«ÌdÇyc���#x+¡ù¹+Xä²¸Ümn#$¥)2>?@Ay#(MQ*b+ &

>?î)µØO:;Q§!�ÖóÏUI$Ô�^¢Ì«ÌdÇyc�#¶¤ôõ'2!Èk)Qâã
�$y'[�h¥(µ¶Q¢Ì³Ì*°²y'[¥h�(Eº*.+ & *RÇò#!Ï)µØOdÇ>jÌíx
hßy#íd³?x=Ìíí>%²³Qn;hA�®�Z³#0!n;Ö×()fÎA�y � !�A�
ÏUI$ *&+ & Á+-.ç¥#ÖóÏQA�ÏUI½ßZ³^2>?@A!¢Ì«ÌdÇyc�*)(#+ & w�
²Q§�¢Ì«ÌdÇc�yµ¶}}�7ß-.l1!ÝF7ß*'+ & "Z#CÍ�-.�µù>:Ü2
g%�:é+,<±<O0!y¢Ì«ÌdÇc���*)#%"(%%+ #h�>O0]Té+,�ç+ÇzÝZ& ¼
âyO+>?@AÇez&#�¯^âãÌ�Q5>ÌÄ¥Ì>01\�Ì+,y2eÂ?*%!(%)+ #A�^
¢Ì«ÌdÇc�y¼âÏ& RY#m}z>¢Ì«ÌdÇc���y-.T�xX>`A!?:²y¢
Ì«Ì#ç+X>¢Ì«Ì×Ødc���yÝZ& ¢Ì«Ì×Ødmä= :51D;NP8h*%#+qí#x�Ø�
Çß>;�>L#+�Ç+>?sây¢Ì«Ìí²& ¢Ì«Ì×Ødy:²ØÎ¸�¹Ö(¹Ó¢Ì«
Ìy>;sâ#øyqíèG^`A:²$Ñ»�2>?$-.y78&

ÊË+x!"mCy12+#x<óU2Ïéêé+,#�m2�x<ó�éyO0]Té+,#çë
M%�O%(M%ìO%»2íCO0;2#EwÔÄ+/>ÚLM#�>52¢:]76ò#¯¥í '_2x
+%o2+O(ysâ#�LM!�Ì2'2%2:;%2>?Q234¶+5�%u#xLM!�Ì5�y
a2EwlQ2'2Gµl#�45ÂA<�EQLMMî��¥¶+5�y"#(î*%$+ & "Z#z>
ÊË+¢Ì«Ìy-.Ô�ç!>ÌíÅ n:;µ¶Q§Ñ¾*%b(%'+ #h�>ÊË+¢Ì«ÌdÇc��
�Ô7.�& Ã-.�m2�ÊË+y¢Ì«Ìn:;QÿxCEE:Ü#b:-.l1>y¢Ì«Ì×
Ød#X>>?î)µQ!Ï)µëÊË+¢Ì«ÌdÇn×Ødc���)kFÖóÏUI4Ô�#Ã
-.�Nx<ô�¢Ì«ÌdÇQ×Ød*:;QEòQÿxC.åÏ�":Ü#m�ÖZ³º+,¢Ì
«ÌdÇÝc®�y¶¤µ¶Qÿ& Ã-.ß�OÔï+¡ù¹ÊË+ä²2åmn#$¥)ÊË+2
>?@Aqr5�y#$p�&

B_`3¾=

BDBideM3bc
!"!" � & �#4+�^^ )& órÎ6!Û %$#ôõ %% ó+û21Î6!EJ"%%EJ%$%EJ%'%EJ!!%

EJ!)%EJ))eEJ)&$Q !. óÔÐZ21Î6!EJ"!eEJ%#%EJ%beEJ%&%EJ!"eEJ!%%EJ!#eEJ)!$& ¥Ä
RuÍû�2�:Ü@!6h+! é#J>,7Ì$Jó2¤¯°y22!A3$%�[°!HM$%���!V;DP$%�T
�!*+$%���i�î!+:E$%�°!>7N$%£�TÏ�¤!3*>$Qþ°!3l:U$#Ruïð��°¬Jó2
¤��°!>*$#Ru Z>h(b é0«@Jó2¤0«!k$#£�!3?$%£�!3E$%��!?M)(?$%¥?�
!?+Y

)(?$%Ó���!E+)Y
# (E$%_�����!V+*XD$Q¡¢£¤Ì!>>$�ÞJóûü,+,áâã�EE



_24?$ÜAÝÞß!ÌÍdejkqrstpàáâã %)$$2

kï-!õöR$ *!"+ #¦�§ $!V4NQ$$�°Ru6�=ñ�:))°|»Jó*!%+ &

Û % ÊË+rÎ6:F!%e)& ¯ërÎ6 EJ"%eEJ)&$
]BKQ% *B89@B0<9B;D ;=87IHNBDK8B958BD S7R5E;17DK!%Y)& BDPBG79587IHNBDK8B958EJ"%YEJ)&$

¢Ì«Ìó¢Îè� % S�$2Î#�Ú %!y{�Ú^xC�ó#3v789Ô�n�q� )" IS#ÆÔ
�)$�5·�xCó¢|�& ¢Ì«Ìy)óûï,!"12ä²"@A%>?n:²-*!!+ & 6ó¢Ì«Ì
Îè|�5¼ ) _#mÔ�0e6¸!Kþïð�%$!$& ru¤ô��»��>Ì¢& ûü :51D;NP8h*%#+Q
E7PB8tR h*!)+yÑ»xC¢Ì«Ì×Ødyb:& ru >47DD;D(AB5D5@ÍÎÏ��!H]$*!#+ %>BIH8;D ÍÎÏ
��!L$*!$+ %EB5N;< 6ò°��!!$*!b+Q X7@K7N5=má°��!9$*!.+�:Ü¢Ì«ÌdÇÍÎÏ&

RuX>fÎy X;@7D sâ\¢Û!PB897DG5(0785P X;@7Di85BK5DC5G9;@I7H8# P0X6X$:ÜÑ»*!&+c�
Ã-.l1ysâEò®¢& P0X6X:ÜRu :Âk!#Q!Q!$'7P58H79B7N(ô!y P0I5D ã�xC|�#m
Ôs> b óEò®¢#�X6X%%X6X!%X6X)%X6X#%X6X$ QX6Xb& w©Eò®¢u>Ôïy®þ:T
!C7@B79B;D H7@9B9B;DBDK$:ÜQ.åÏ�"!G;D89@7BD5P ;@PBD79B;D$:Ü&



%)$b2 !"#$%&'()"!!"#$"#!"!##!"!$"

BDCOP}©3bc
RuÔEÞ:Ü!H@BDGBH7NG;;@PBD7957D7N18B8# EV;[$QÇ+Ï:Ü!7D7N18B8;=8BIBN7@B9B58# [?+>,X$�

ª+û21*ÔÐZ21;ò¢Ì«Ìn×ØddÇÝcyþÿÏ& EV;[:Ü�¡Q V7D;G;$ !ð #
[?+>,X:Ü�u :Âk'C5K7D(ô�äC 7D;8BIã�7¥& TU¢Ì«ÌdÇfÎQ×ØddÇfÎ
!U@71(V<@9B8fÎ$:ª*()fÎQ:;fÎ!6<GNBP57D fÎ$;òyz@xCjµ#:Ü:;ÿ�Ï!:
;fÎ$Qn; �!()fÎ$�¢Ì«ÌdÇmn×ØddÇc�UIyµ¶*!'()"+ & dÇ U@71(V<@9B8f
ÎQ:; 6<GNBP57D fÎTU'C5K7D(ô!y C5KPB89ã�7¥& X>rÎ6ue°#Ru :Âk'K5;8H45@5(
ô!y PB89Iã�|�()fÎ&

TUò¬�:!G45GR5@0;7@P 8G;@5# >(8G;@5$ *)%+mnOÓA��!I;PB=B5P 89;G4789BGB91@79B;# X>3$ *)!+:
Üþ�ÖóÏQA�ÏUI�¢Ì«ÌdÇmn×ØddÇc�!yÇ�5�Ï& �> >(8G;@5:Ü#T
UÈøòJ¸!;085@C5P BDP5a$*ólélõ6¸!I57D ;=8BI<N795P BDP5a$yþÿ�$Ï�×²dÇc�l
W"ôö)¼�$þÿ#¦A�UIÔ�dÇyc�)ôö)ý��$þÿ#¦ÖóÏUIÔ�dÇyc�)
RY#>(8G;@5:Ü�×yÞ¹¡¬¢!897DP7@PBL5P 5==5G98BL5# >6>$�mx<ô×²dÇ!Ìí½ýg
\*))+ "ô >6> ¸o!#¦dÇ¯¥OijÏg\)ô >6> ¸gY!#¦dÇ¯¥OwxÏg\)ô >6> ¸ñ>Y!
* ! ;ò#¦dÇ¯¥OA�Ï½ýg\& �>OÓA��:Ü#X>3̧ û>QC> "Q$ :ª¯ëÖóÏQ
A�ÏUI4Ô�& >(8G;@5:ÜTURu :Âk!'6G;>BI:(ô7¥!)"""" _A�^Ê$& OÓA��
:ÜTURu :Âk!'?>3(ô7¥&

Wu V7D;G;$ ¡Q�dÇÅ *:;mnEòQÿxC.åÏ�":Ü& �:Ü;Z#¢Ì«ÌQ×
Ød��6xC M5NNBDK5@��):;��ã HMmY4jxC NK!Np%$��)���Ôy:;QÿxC½G
Ï:Ü#õöÑþ÷øQÿ!C7@B7DG5BD=N79B;D =7G9;@8#k,]$C> !" y®¢& �uV7D;G;$ ¡QxCã§¨�
¬:Ü!P59@5DP5P G;@@58H;DP5DG57D7N18B8#*V[$#Ì�:ÜÝF!yõ<ù�°CûÖóRuúG:Ü�x
�ï�¬:Ü)ÆÔxCûsÇü98!#'' _^Ê$QZ\ÓÔ!=;@O7@P 85N5G9B;D$ôý)mÔvÓíu�T
ã¢Ì«ÌdÇQ×ØddÇÝc®�yZ³Qÿ& Wu'C5K7D(ô!y C7@H7@9ã�Èø:;QEò®¢
�dÇ!ôõ¢Ì«ÌdÇQ×ØddÇ$Ýc®�yàá°Cû&

C¥g

CDB[\ágæç¥¦êë3hij
!Q%Q% uv!"()����2Ã_EEm2�ÊË+½rç×¢Ì«Ì '% í#ÑÒ> . À $' Ò#0!�
äÀ !. Ò #b í#4¢Ì«Ì£í�y $"Q$!)�äÀ %) Ò !! í#4¢Ì«Ì£í�y !#Q!!)¶äÀ & Ò
%% í#4¢Ì«Ì£í�y %!Q%!)�äÀ ) Ò # í#4 #Q#!)þäÀQ0äÀ6O ) Ò ) í#64 )Q)!)¦
äÀí²�m`#3t ! Ò ! í& ¢Ì«Ì£ñÍ=°Q£>Ì¢ïð:ªO "Q$#m%"b e!#Q%"m%"b G5NN8/S
Q "Q%%e%"Q'b IK/S#e6¸:ªO .Q%!m%"b G5NN8/SQ #Q#) IK/S!¬¯%$& k¬Û%7/ë#¶äÀ%�ä
ÀQ�äÀx¢Ì«ÌÇ�ñÍ=°øCy ) óÀ²#e6¸:ªO b)Q"!%!$Qb!Q &Q&!& w ) óÀ²y
ñÍ=°e6¸:ªO $Q""m%"b%%Q$$m%"bQ "Q#&m%"b G5NN8/S!¬¯%$& k¬Û%0 /ë#�äÀQ�äÀ
x¢Ì«ÌÇ�>Ì¢øCy�óÀ²#e6¸:ªO #.Q.!Q !"Q"!& w�óÀ²y>Ì¢e6¸:ª
O !Q!' Q "Q." IK/S!¬¯%$&

Eò¥#X>¢Ì«ÌdÇÝcy EV;[ÝF�ë#+û21rÎ6*ÔÐZ21Î6;ò¦¥:Î&
?!Û !$& [?+>,X:Ü�ë¢Ì«ÌdÇÝc�+û*ÔÐZ21;òþÿÏ�$!,f"Q%!.#<g"Q"$$&
�³ä!G*+=&*:)$ 8HQ$%÷°¯ä!<0&+9*$-$;$&-$ 8HQ$%û5ä!>8.*,&..$ E+.=$,)0$%2åLsä!L*.)(8*07&,6
5+5/.*06$O+$&$QUÿä!T0()..$:*,)$ 7,)-(&0$x+û21¢Ì«ÌÇ�ñÍ=°�öZ $ yí²!£QO
$!Q$!$#e6¸:ªO %#Q!!%%!Q&!%%"Q"!%&Q$!Q bQ'!& h÷°¯äQ5°ä!G)(,*(40:)08HQ$xÔÐZ
21mÔ�y¢Ì«Ìí²!Ç�ñÍ=°£QO $#Q#!$#e6¸:ªO )#Q$!Q %'Q'!& ÔÐZ21Î
6÷°¯äÇ�ñÍ=°�$_>+ûÎ6!X7DD(A4B9D51l9589#<g"Q"%$&
!Q%Q! uv!"��yzQ��2ÊË+¢Ì«Ìy H]̧ �7ßrÎ6òy®�ïðO "Q!'e!Q'"#e6¸



_24?$ÜAÝÞß!ÌÍdejkqrstpàáâã %)$.2

Û ! ÊË+¢Ì«ÌdÇy EV;[�"Û!+ûQÔÐZÎ6:ªuhLQÑ!¯ë$
]BKQ! EV;[;@PBD79B;D ;=H419;HN7DR9;D G;II<DB9B58BD S7R5E;17DK

!345N7R50717DP I7BD G47DD5N87IHN58B9587@5@5H@585D95P 01GB@GN587DP 8̀<7@58# @58H5G9BC5N1$

O %Q&b& Eò¥#+û21yH]̧ �$_>ÔÐZ21!X7DD(A4B9D51l9589#<g"Q""%$#+ûQÔÐZ21
e6¸:ªO !Q!% Q %Q.!!¯ %$& ¢Ì«Ìy L¸�7ßrÎ6òy®�ïðO "Q%%e"Q'!#e6¸O
"Q.#& Eò¥#+û21y L¸�$_>ÔÐZ21!X7DD(A4B9D51l9589#<g"Q""%$#+ûQÔÐZ21e
6¸:ªO "Q&# Q "Q."!¯ %$& ¢Ì«Ìy !̧ �7ßrÎ6òy®�ïðO "Q%be"Q&!#e6¸O "Qb"&
Eò¥#+û21y !̧ �$_>ÔÐZ21!X7DD(A4B9D51l9589#<g"Q""%$#+ûQÔÐZ21e6¸:
ªO "Q.% Q "Q$b!¯ %$& ¢Ì«Ìy 9 ¸�7ßrÎ6òy®�ïðO "Q)&e!Q!!#e6¸O %Q)$& Eò
¥#+û21y 9 ¸*ÔÐZ21:+�$Ïþÿ!X7DD(A4B9D51l9589#<o"Q"$$ !¯ %$& ¥ÓÝF¯�#
¢Ì«ÌÌímá°�+ûQÔÐZ�í21;ò:+��þÿ#©+û¢Ì«ÌdÇyÌíc �ÈÔ
ÐZ21¸6ò&

¯ % ÊË+¢Ì«Ì>ÌÍÎÏ���7ß21y:FnþÿÏ98
370Q% *B89@B0<9B;D 7DP PB==5@5DG59589;=H419;HN7DR9;D PBC5@8B91BDPBG58059O55D PB==5@5D97@578BD S7R5E;17DK

>ÌÍÎÏ��
+û21 ÔÐZ21

ïð 6¸�Þ¹þ ïð 6¸�Þ¹þ
X7DD(A4B9D51l9589

H] %Qb)e!Q'" !Q!%�"Q)$ "Q!'e!Q%b %Q.!�"Q)$ <g"Q""%
L "Q.$e"Q'! "Q&#�"Q"$ "Q%%e"Q&) "Q."�"Q%# <g"Q""%
! "Q$#e"Q&! "Q.%�"Q"' "Q%be"Q.) "Q$b�"Q%% <g"Q""%
9 %Q%&e!Q!! %Q#)�"Q)% "Q)&e%Q'$ %Q)%�"Q)! <o"Q"$

!Q%Q) uv!"���.��2R_EEyÊË+¢Ì«Ì�b:O !) ó×Ød#:ªO S+%X%>%%XE%
M%%6%A>%E%3U%[%U%V%*%h!%J%A%%A!%T%W%h%%]%3Q ?& 0!#S+%X%>%%XE%M%%E%*%h!%A%%T%W%
h%%]Q?O�t×Ød#í¥��6C> $"!)×Ød3U%U%V%J%A! Q33�¹&y>?:;!í¥#í
¥��ñ> !"!e$"!)6%A>Q [OÊË+y!t<"t×Ød#í¥��3O $!e&!&



%)$&2 !"#$%&'()"!!"#$"#!"!##!"!$"

kÛ ) /ë#×Ød ?%T%E%A% Q S+�/+rÎ6ye6Ç�>Ì¢6C> $!#OÊË+yn¨×
Ød& 0!#×Ød ?Q Tye6Ç�>Ì¢;Q÷× #)!& ×Ød ?yÔ��¯ÏäÒO«ä!>*06
5$,)+5$%àº«ä!':$+,$0:,+5$Q2º«ä!':$+,*9&05+0$& ×Ød TyÔ��¯ÏäÒOE5ä!A+9*6
,)-$$Q75ä!<$-9*,)-$$& Eò¥#X>×ØddÇÝcy EV;[ÝF�ë#+û21*ÔÐZ21rÎ
6;ò:+¦¥��:Î&?!Û #$#[?+>,X:ÜÝF�ë#¢Ì«Ì×ØdÝc�+û*ÔÐZ21;
ò:+�$Ïþÿ!?f"Q"$!#<o"Q"$$&

Û ) ÊË+¢Ì«Ì�×Ød�/+Î6ye6Ç�>Ì¢
!e6Ç�>Ì¢g%!y×ØdâO0¢$

]BKQ) X57D @5N79BC50B;I788;=57G4 H419;HN7DR9;D =<DG9B;D7NK@;<H 797NN87IHN58B958BD S7R5E;17DK
!345=<DG9B;D7NK@;<H8797I57D @5N79BC50B;I788;=g%!7@5BDGN<P5P BD ;945@8$

Û # ÊË+¢Ì«Ì×ØddÇy EV;[�"Û!+ûQÔÐZÎ6:ªuhLQÑ!¯ë$
]BKQ# EV;[;@PBD79B;D ;=H419;HN7DR9;D =<DG9B;D7NK@;<H8BD S7R5E;17DK

!345N7R50717DP I7BD G47DD5N87IHN58B9587@5@5H@585D95P 01GB@GN587DP 8̀<7@58# @58H5G9BC5N1$



_24?$ÜAÝÞß!ÌÍdejkqrstpàáâã %)$'2

CDC[\ágæç¦«Ý´
dÇ U@71(V<@9B8fÎ*:;fÎ!6<GNBP57D fÎ$yÇzz@:ÜÝF!Û $7$¯�#m2�ÊË+¢

Ì«ÌdÇþÿ°A:;fÎyA�h�$A�!<g"Q"%$#�¢Ì«ÌdÇÇ+Ï¯¥íA:;fÎ¿V
§¨& dÇU@71(V<@9B8fÎ*()fÎyÇzz@:ÜÝF!Û $0$¯�#¢Ì«ÌdÇþÿ°A()fÎ
yA�h�$A�!<g"Q""%$#�¢Ì«ÌdÇÇ+Ï¯¥íA()fÎ¿V§¨& w¯�m2�ÊË+
¢Ì«ÌdÇyc�ßDÖ×:;QÿQEòfÎyµ¶& *¢Ì«ÌdÇÇß#×ØddÇÇ+ÏÁ¦
¥íA:;fÎ!<g"Q"%$Q()fÎ!<g"Q"$$�$¿Vy§¨!Û b$#w¯�m2�ÊË+¢Ì«Ì×Ø
ddÇyc�ßÎÖ×:;QÿQEòfÎy½ßZ³&

Û $ ¢Ì«ÌdÇ U@71(V<@9B8fÎ*:;fÎ!7$Q()fÎ!0$yÇzz@
]BKQ$ :5N79B;D84BH8059O55D U@71(V<@9B8PB88BIBN7@B91;=H419;HN7DR9;D G;II<DB91

7DP 5DCB@;DI5D97NPB897DG5!7$ 7DP K5;K@7H4BG7NPB897DG5!0$

Û b ¢Ì«Ì×ØddÇ U@71(V<@9B8fÎ*:;fÎ!7$Q()fÎ!0$yÇzz@
]BKQb :5N79B;D84BH8059O55D U@71(V<@9B8PB88BIBN7@B91;=H419;HN7DR9;D =<DG9B;D7NK@;<H8

7DP 5DCB@;DI5D97NPB897DG5!7$ 7DP K5;K@7H4BG7NPB897DG5!0$

®þ:TÝF!Û .$�ë#m2�ÊË+¢Ì«ÌdÇQ×ØdÝcÖ×:;®¢QEò®¢�²Q
ÿy½ßµ¶& ±r:;®¢Q±rEò®¢�m2�ÊË+¢Ì«ÌdÇyTã°:ªO %)Q%!Q
#Q!!#½ßTã°O $Q&!#¯�:;U{%u�Tã¢Ì«ÌdÇÝc®ÿ!àá°Ç�øC& ±r:;
®¢Q±rEò®¢�m2�ÊË+¢Ì«Ì×ØdyTã°:ªO %$Q!!Q #Q$!#½ßTã°O $Q#!#



%)b"2 !"#$%&'()"!!"#$"#!"!##!"!$"

¯�:;U{%u�Tã×ØddÇÝc®ÿ!àá°Ç�øC&

Û . :;Qÿ*EòQÿ�¢Ì«ÌdÇ!7$Q×ØddÇ!0$®þ:TÝF
]BKQ. k7@B79B;D H7@9B9B;DBDK@58<N98;=5DCB@;DI5D97N7DP 8H79B7N=7G9;@8;D 945

C7@B7DG5;=H419;HN7DR9;D G;II<DB91!7$ 7DP =<DG9B;D7NK@;<H8!0$

>(8G;@5:ÜÝF!¯ !$�ë#¢Ì«ÌdÇQ×ØddÇyòJ¸6�$_>Ç�¬yólélõ6
¸!<g"Q""%$#¯�ÖóÏUIÔ�^m2�ÊË+¢Ì«ÌdÇQ×ØddÇyc�)Þ¹¡¬¢6C>
!#¯�m2�ÊË+¢Ì«ÌdÇQ×ØddÇ6¯¥íijÏg\& Ru X>3¢�ÖóÏUIQA�
ÏUI�¢Ì«ÌdÇQ×ØddÇc�!yÇ�5�Ï& kÛ & /ë#X>3* >(8G;@5:ÜÝFÇ+&
�>¢Ì«ÌdÇ#��Î6òOÓA��ye6¸O "Q#$#�$o> "Q$ ó¸G!ABNG;a;D 9589#<g"Q""%$#
w¯ëm2�ÊË+¢Ì«ÌdÇc�=ÖóÏUI4Ô�)�>×ØddÇ#��Î6ò X>3ye6¸
O "Q).#�$o> "Q$ ó¸G!ABNG;a;D 9589#<g"Q""%$#h±o>¢Ì«ÌdÇ#w¯ëÖóÏUIÔ�m2
�ÊË+¢Ì«Ì×ØddÇyc�#á±�×ØddÇyµ¶¸C&

¯ ! ÊË+¢Ì«ÌdÇQ×ØddÇy >(8G;@5:Ü
370Q! >(8G;@57D7N18B8;=H419;HN7DR9;D G;II<DB917DP =<DG9B;D7NK@;<H8BD S7R5E;17DK

!" òJ¸ lõ6¸ < Þ¹¡¬¢

¢Ì«ÌdÇ !%Q." !%Q%b g"Q""% bQ'%
×ØddÇ !&Q!) !bQb$ g"Q""% $Q)"

Û & ÊË+¢Ì«ÌdÇQ
×ØddÇOÓA��!X>3$

]BKQ& X;PB=B5P 89;G4789BGB91@79B;!X>3$
;=H419;HN7DR9;D G;II<DB917DP
=<DG9B;D7NK@;<H8BD S7R5E;17DK

CDE[\ágæç¥¦"I0ûüñòbc
¢Ì«ÌñÍ=°*:;nEòQÿy *V[ÝF

�ë#õ<ùyL°O !Q&#¯�RuúG:Ü!:*[$Ø
Î¸�¹Ö(-.¢Ì«ÌdÇÝc®�yZ³Q§&
X>Tã®¢y k,]¸QZ\ÓÔ»#m�vÓí # ó
�$µ¶Qÿ!X;D95V7@N;9589#<g"Q"$$�Tã¢Ì«Ì
dÇÝc®�#ôõ:;Qÿ 3l:U%V;DP Q V+*XD#m
nEòQÿ X6X%!Û '7$& w©Qÿ½Tã^ !"Q#!y
¢Ì«Ì®��& N¢Ì«ÌÔ�í²÷°¯ä%5°
ä%2åLsäQû5ä !e6Ç�ñÍ=°:ªO
!&Q!!%%#Q!!%%"Qb!Q bQ$!$*¥Ó ) ó:;µ¶Qÿ
xC >H57@I7D ÇzÏ:Ü#ÝF�ë 3l:U*÷°¯ä
¦�$ÓÇz!<g"Q"$$)V;DP *5°ä¦�$ÓÇz
!<g"Q"$$)V+*XD *2åLsä¦�$ÓÇz !<g
"Q"$$&



_24?$ÜAÝÞß!ÌÍdejkqrstpàáâã %)b%2

×ØdñÍ=°*:;nEòQÿy *V[ÝF�ë#õ<ùyL°O !Q%#¯�Ru :*[ØÎ¸�¹
Ö(-.×ØddÇÝc®�yZ³Q§& X>Tã®¢y k,]̧ QZ\ÓÔ»#m�vÓí # ó�$µ
¶Qÿ!X;D95V7@N;9589#<g"Q"$$�Tã×ØddÇÝc®�#ôõ:;Qÿ V;DP%V+*XDQ A3#mnEò
Qÿ X6X%!Û '0$& w©Qÿ½Tã^ !$Q$!y×Ød®��& NÔ�×Ød >%%X%M%%h%%EQ XE!e
6Ç�ñÍ=°:ªO !&Q!!%%#Q!!%%)Q"!%bQ.!%bQb!Q bQ%!$*¥Ó ) ó:;µ¶QÿxC >H57@I7D
ÇzÏ:Ü#ÝF�ë V;DP *×Ød X¦�$ÓÇz!<g"Q"$$)V+*XD*×Ød M% Q E:ª¦�$ÓÇ
zQjÇz!<g"Q"$$)A3*×Ød M% ¦�$ÓÇz!<g"Q"$$&

Û ' ÊË+¢Ì«ÌdÇ!7$Q×ØddÇ!0$*�$µ¶Qÿ
!X;D95V7@N;9589# <g"Q"$$y :*[�"Û

]BKQ' :*[;@PBD79B;D 84;OBDK945@5N79B;D84BH 059O55D 9458BKDB=BG7D9C7@B70N58
!X;D95V7@N;9589# <g"Q"$$ 7DP H419;HN7DR9;D G;II<DB91!7$ 7DP =<DG9B;D7NK@;<H8!0$ BD S7R5E;17DK

EIm

EDB{|([\ágæç¥¦êëbc
Ã_¢Ì«Ìí²Å EEÝF* J< h*%b+�ÊË+yEEÝF<µ#½ç¥ . óÀ²#:ªx�ä

À%�äÀ%¶äÀ%�äÀ%þäÀ%0äÀQ¦äÀ#0!�äÀ%�äÀQ¶äÀxí²�mÍy ) óÀ
²& Eò¥#m2�ÊË+¢Ì«ÌdÇÝc�+û*ÔÐZ21;òý�þÿ#w* SB< h*%.+ y-.Ý
F²+& Ã-.ÝF��ë#�í2å¶ä!÷°¯äQ5°ä$xÔÐZ21mÔ�y¢Ì«Ìí²#Ç
�ñÍ=°��_>+û& #$�h*)#+y-.ç¥#�ÊË+F4øo2îD2å¶ä�20øqy>û
>L:F#á�D! 2å#�;%<4_2îD�20Qßy%u�\ÔÐZX?#ç#w�Øx�µ÷
°¯ä*5°ä OÔÐZ21n¨ÌíyiQ;<& ÍÎÏ:ÜÝF¯�#+û¢Ì«ÌdÇyÌíc
 �ÈÔÐZ21¸6ò#w�Ø*m2�2å¶ä=+û\ÔÐZX?+z*)!+ &

Ã_EEç¥y !% ó×Ød!S+%X%>%%XE%M%%6%E%[%U%V%*%h!%J%A%%A!%T%W%h%%]%3Q ?$�

4�ÊË+!�9í*%&#)$()b+ & R_EE�9í^ÊË+ ! ó ×Ød#:ªx A>Q 3U#øÚ4�ç¥>0

b2g!*).+ & ÃEEÝF��ë#«ä%àº«ä%2º«ähc y×Ød ?#E5ä%75ähc y×
Ød T#£¤Ó9ä!K+.$(*0&),$ =,$-+.$:$$hc y×Ød E#þä!A+=.&-$ 8HQ$hc y×Ød A% QÍ
�ä!<&,)9)-)+58HQ$%þ�ä!J45-*9)-)+5$&,+(4)-*0+5$hc y×Ød S+OÊË+yn¨×Ød& øÚ
/�ëy>;sâ¯�ÊË+ý�áâã�ßà&



%)b!2 !"#$%&'()"!!"#$"#!"!##!"!$"

EDC{|([\ágæç¦«Ý´bc
ç$dÇ!I597G;II<DB91$)µØO#:;U{%uQEòn; �%u½ß(ó^>ÌdÇyc

�*)&+ & ()fÎ��u�ì¢5>ÌdÇyn;Øù*)'+ & TU()fÎQ:;fÎ:ª*dÇc�fÎ
¿VlW#�u>jµn; �%uQ:;U{%u�¢Ì«ÌdÇc�yµ¶*#"+ & �Ã-.!#¢Ì«
ÌdÇÇ+Ï¯¥í()Q:;fÎ¿V§¨#w¯�:;U{%uQEòn; �%u½ßµ¶^ÊË
+¢Ì«ÌdÇyc�#w* X5DKh*)+�3«*Ê+Q hB7;h*#+�LM!�Ì+,yEEÝF<µ& R
Y#Ã-.ç¥ÊË+¢Ì«Ì×ØddÇyc�ßÎÁÖ×:;U{%uQEòn; �%uy½ßZ
³#w* hB7;h*#+�LM!�Ì &% óaHl+,y-.Ýµ<µ&

Ã-.ru®þ:T:Ü%>(8G;@5:ÜQOÓA��:ÜÑ»x<ôþ�ÖóÏ!:;U{%u$Q
A�ÏUI!Eòn; �%u$�ÊË+¢Ì«ÌdÇc�!yÇ�5�Ï& ¥Ó:ÜÝF6¯�Öó
ÏUIÔ�^ÊË+¢Ì«ÌdÇc�#Eòn; �%u�TãdÇÝc®�!àá°Ç�øû#w*
X5DKh*)+�=4*Ê+yEEÝF7ß& +-.ØO#ÖóÏQA�ÏUIyÇ�5�Ï*-.l1ø
°+z*#%+ #��ûø°l1!�V*$#¢Ì«Ìr\]�7ß(6xCÂ?n;#dÇc�HÖ:;Q§
µ¶)A�l1ø°yAC#()fÎ�D O �¢Ì«Ìn;y5�Q§#*:;Q§<�½ßµ¶¢
Ì«ÌdÇc�& *LM!�ÌaHl¿CÍ��:é+,7ß#ÊË+OU2Ïéêé+,#�6Ê2
z�O %.e%' P*#!+ & ÊË+øSyÊ2z�ùë�¢Ì«Ì�³Â?n;Øù¸¯#w¼%·�^()f
Îyµ¶& +-.ç¥#ÊË+2:;&Þ¶+ø_Eòÿ�Ï*%.+ #w�Ø*·¸ÌO0Ú+mnÊË+
7ßl1Ö±Ot³µ¶Cû7ß+z& øSyÊ2z�QøCy:;MQþÿ�Øx�µÖóÏUI
Ô�ÊË+¢Ì«ÌdÇc�yiQ;<& *¢Ì«ÌdÇ-.ÝFÇßyx#Ã-.ç¥ÊË+¢Ì«
Ì×ØddÇyc�ßÎxÖóÏUI4Ô�(î)7ßyx#×ØddÇy:;®¢Tã°!%$Q!!$_>
¢Ì«ÌdÇ!%)Q%!$#±×ØddÇye6OÓA��!"Q).$o>¢Ì«ÌdÇ!"Q#$$#w¯�ÖóÏU
I�¢Ì«Ì×ØddÇc�yµ¶¸C#0iQ�Øx"×Ødx=<d¶+½ß>)>?sây¢Ì
«Ìc *%##!)+ #wR�øÚ*¢Ì«ÌdÇÇÈ#�:;®�y�èÏ¸C&

Ã-.!#þ°%_�����Q���xZ³ÊË+¢Ì«ÌdÇÝc®�yÔ�:;Q§#w<Ý
F*ÊË+yZ�-.ÝFÇ+*%&##)+ & þ°xòÏ2�)üMQy5�2�û�#ø*2>?@Ay��
>sùQ¢Ì«Ì>L=æÇz*##+ & +-.ç¥#ä²�o)üMQy¹¬Ïý�Ìíþÿ#7ßä²y
)&Q¯°7ß*#$+ & Ã-.ÝF�ë#þ°*÷°¯äyÇ�ñÍ=°¦�$ÓÇz!<g"Q"$$#w* ><D
h*#b+�r0VOyEEÝF<µ#¯�÷°¯ä�o)üMQø�y¹¬ÏR0¶+ø_y>Ln¨& _
�����òÏ^2¤+�Ì�°#xþ�2:;�¢&Þy5�û�#xÊË+·¸ÌÚ+£¢!j�
Èm_y<²#�÷ &"!m¥*#!+ & Ã-.ç¥_�����*2åLsä¦�$ÓÇz!<g"Q"$$& Ls
äÒxÊË+<²�t2å¶ä*)#+ & 2¤!+�Ì�°�_ùë�5>Ì��:Ts>y��¢Ì«Ì
�uyâã��Í*#.+ & QR#2åLsäy>L�Ø*5>Ì:T+�ÌUI+z& ���xIJ2:;
�¢y5��Þ#*2¤âã��°¦ÓÇz*#&+ & �Ã-.!#5°ä*���¦�$ÓÇz!<g"Q"$$#
w* U7@@;8h*#'+�'M !" óÅu22gyEEÝF<µ& "Z#z>����5°ä>Lyµ¶���
7.�#+8>Ý$2¤âã�x<ô-.&

2°%���Q_�����xZ³ÊË+¢Ì«Ì×ØddÇÝc®�yÔ�:;Q§#w*I"
ÊË+%�(+mn'MÅu222gZ�EEÝFÇ+*)$#$"($%+ & 2°µ¶2¤âã�n;%äñÍ>�y
tÏQ�¤«�#xº�¢Ì«Ì>L¸Üy5�Qÿ*$!($)+ & �Ã-.ç¥#×Ød M% *2°¦�$ÓÇ
z!<g"Q"$$#w* X7h*$#+� +R55G4;055+!Ã"$y-.ÝFÇ+& Ã�!×Ød M% =ÑÒ>¶äÀy
Ìí!Lä!K-$;$&-*70)08HQ$Q2åLsäc & +-.¯�#¶äí²¶+<2¡Ï*$$+ & �Ã-.!#
���Q_�����ã^µ¶ÊË+¢Ì«ÌdÇÝc#�xZ³0×ØddÇÝc®�y5�Q§&
Ã-.ç¥���*×Ød X¦�$ÓÇz!<g"Q"$$& ×Ød XÔ�=5°äÅ & U7@@;8h*#'+�'M
!" óÅu22gEEÝF¯�#2¤!ø_���+�>5°äAÜ& X7h*$%+ç¥�(+×Ød M% *
_�����¦ÓÇz#Ã-.ÝF*0<µ& _�����òÏ^2¤+�Ì�°#0¸�_~�5>



_24?$ÜAÝÞß!ÌÍdejkqrstpàáâã %)b)2

Ì��:Ts>y��¢Ì«Ì�uyâã��Í*#.+ & QR#×Ød M% yAÜ�Ø*2¤!5>Ì:T
+�ÌUI+z&

F¥m

%$ÊË++û21¢Ì«ÌdÇÝc*ÔÐZ21ý���þÿ#+û¢Ì«ÌdÇyÌíc ÈÔ
ÐZ¸6ò&

!$ÊË+¢Ì«ÌdÇn×ØddÇyc�UI6ßDÖ×:;U{%uQEòn; �%uyµ
¶#0!:;U{%u4�Ô�(î±�×ØddÇyc�UIµ¶¸C&

)$þ°%_�����Q���xZ³ÊË+¢Ì«ÌdÇÝc®�ym5�:;Q§&
#$2°%���Q_�����xµ¶ÊË+¢Ì«Ì×ØddÇÝcyÔ�:;Q§&

��$��@äå³$¡��æ¥¦S§:MçèéêëìMrí&

Gây

¬¯%Q¬Û%t�ÿR!*+," %"Q%&)"./!"!#Q"$%!$&

JÞßwà

* % +2V7@PBD7N5UW# E7NI5@X[# V;NNBD8>SQ>H5GB58PBC5@8B915D47DG585G;81895I=<DG9B;DBDK94@;<K4 BD95@8H5GB=BG=7GBNB979B;DQ3$:+,&# !""!#

(#'" #!b(#!'Q*+," %"Q%")&/#%$#!b7Q

* ! +2]B5NP VU# U54@5D=5NP XW# :7DP5@8;D W3&:$.QE@BI7@1H@;P<G9B;D ;=9450B;8H45@5" ,D95K@79BDK95@@589@B7N7DP ;G57DBGG;IH;D5D98Q'()&-(&#

%''&# %$#!$).#$" !).(!#"Q*+," %"Q%%!b/8GB5DG5Q!&%Q$).#Q!).Q

* ) +2X5DKZM# V45D \# M< ]]&:$.Q6DCB@;DI5D97N7DP 8H79B7N=7G9;@8HN71PB==5@5D9@;N58BD H419;HN7DR9;D G;II<DB917885I0N1BD PB==5@5D9

41P@;N;KBG7N8578;D8BD S7R5A<G47DK# V4BD7Q@,*-:)&,0)- A(*.*=4$-9 AE*.+:)*-# !"!)# ##" %%$#b'$Q*+," %"Q))&'/=5C;Q!"!)Q%%$#b'$Q

* # +2hB7;Z# SBM# SBhV&:$.QT5;K@7H4BGH7995@D ;=H419;HN7DR9;D G;II<DB917DP 945B@P@BC5@8BD N7R58;=IBPPN57DP N;O5@@57G458;=J7DK9L5

:BC5@=N;;PHN7BD# V4BD7QA-E),*-5&-:$.'()&-(&$-9 <*..+:)*- ?&0&$,(8# !"!!# %) ! $$$" &)'')(&#""$Q*+," %"Q%""./8%%)$b("!!(

!%b$.(%Q

* $ +2M<B8I7D W# V;PP T[# E75@NMA &:$.QV17D;07G95@B7N0N;;I8Q3$:+,&?&E)&I0G)(,*;)*.*=4# !"%&# #"!&$" #.%(#&)Q*+," %"Q%")&/

8#%$.'("%&(""#"(%Q

* b +2A< >M# *;DKJZ# >9;5GR 3&:$.QT5;K@7H4BGG47@7G95@B89BG87DP 5DCB@;DI5D97NC7@B70N58P595@IBD5945PBC5@8B9B587DP 7885I0N1;=9457NK7N

G;II<DB9B58BD BD95@G;DD5G95P @BC5@(N7R581895IQC$:&,?&0&$,(8# !"!)# %!!" %%'.'!Q*+," %"Q%"%b/FQO79@58Q!"!)Q%%'.'!Q

* . +2:51D;NP8V>Q6G;N;K1;=H419;HN7DR9;DQV7I0@BPK5" V7I0@BPK5lDBC5@8B91E@588# !""bQ

* & +2M<005NN>EQ[<DB=B5P D5<9@7N945;@1;=0B;PBC5@8B917DP 0B;K5;K@7H41QE@BDG59;D" E@BDG59;D lDBC5@8B91E@588# !""%Q

* ' +2kBNIB[# 3;N;D5D \3# \7@F7N7BD5D >X&:$.QX597G;II<DB9189@<G9<@BDKBD 74BK4N1(G;DD5G95P 7̀<79BG81895I" 6==5G98;=PB8H5@87N# 70B;9BG

5DCB@;DI5D97DP K@7LBDKH@588<@5;D IBG@;7NK7NK<BNP8QH49,*;)*.*=)$# !"%.# &)*!%$" %!$(%#"Q*+," %"Q%""./8%".$"("%b()"!#(LQ

*%"+2J7DK>h# J7DKj# SBh*&:$.Q*595@IBDB89BGH@;G58858P;IBD795945K5;K@7H4BGPB89@B0<9B;D H7995@D 7DP G;II<DB917885I0N1;=H419;(

HN7DR9;D BD 91HBG7NHN7957< @BC5@8QF)*9)E&,0):4'()&-(&# !"!)# !#!.$" #)($.Q*+," %"Q%.$!"/0B;P8Q!"!)"'!Q*C3)# C.# ]°FhQ

ÖóÏUIÔ�_i�éO0¢Ì«Ì():Fg\QdÇc�Q>ÌÍÎÏ# !"!)# !#!.$" #)($.Q+

*%%+2V45D \# X5D ZM# SBhX&:$.QE419;HN7DR9;D G;II<DB9189@<G9<@57DP P@BCBDKI5G47DB8I;=B98G;D89@<G9B;D H@;G588BD 7<9<ID BD Z45NBD

:585@C;B@# S7R5E;17DKU78BDQ!#$%&'()# !"!!# !(!!$" #))(###Q*+," %"Q%&)"./!"!!Q"!"bQ*�¼# *ÿk# ]$�hQÊË+01

+C2g<4¢Ì«ÌdÇÝcn0c�UIZ³��Q+,#$# !"!!# !(!!$" #))(###Q+

*%!+2?785NNB(]N;@58S# 35@IBD5:# U7@;D5:QE419;HN7DR9;D G;N;DBL79B;D H7995@D8Q,88H5GB58@BG4D588P5H5DPBDK;D PB897DG57I;DK=@584O795@8

7DP ;D 945B@G;DD5G9BCB91. H49,*;)*.*=)$# !"%b# &"(!%$" %")(%%)Q*+," %"Q%""./8%".$"("%$(!!&)(#Q

*%)+2E7PB8tR W# k7878T# U;@BG8TQE41G;K5;K@7H41;==@584O795@H419;HN7DR9;D" 3@7PB9B;D7NRD;ON5PK57DP D5OI;N5G<N7@9;;N8QH49,*;)*.*=)$#

!"%b# &"(!%$" )(!.Q*+," %"Q%""./8%".$"("%$(!!$'(#Q

*%#+2:51D;NP8V># M<8L7@k# \@<R V&:$.Q3;O7@P87=<DG9B;D7NGN788B=BG79B;D ;=945=@584O795@H419;HN7DR9;DQ!*+,-$.*/<.$-%:*- ?&0&$,(8#

!""!# %(!$$" #%.(#!&Q*+," %"Q%"')/HN7DR9/!#Q$Q#%.Q

*%$+2\;< AU# M<7DKZJ# Z47DKW&:$.QU7G95@B7NG;II<DB9189@<G9<@57DP G;IH;8B9B;D BD S7R5E;17DK" [G78589<P1BD 945>;DKI5D847D :5(

KB;D# V4BD7QK(:$ A(*.*=)($ ')-)($# !"%$# !'!!)$" .b"&(.b%#Q*+," %"Q$&#b/89a0!"%#"$")"&.)Q*,�ª# PÓa# +chQÊË+

+,ñ¨dÇÅ nÝc///m�À�OºQ>?$Ý# !"%$# !'!!)$" .b"&(.b%#Q+

*%b+2J< hE# V45D JA# A7DKWW&:$.Q>H79B;(95IH;@7NPB89@B0<9B;D G47@7G95@B89BG87DP P@BCBDK=7G9;@8;=H419;HN7DR9;D G;II<DB91BD *<G47DK



%)b#2 !"#$%&'()"!!"#$"#!"!##!"!$"

XBK@79;@1UB@P ?79<@5:585@C5;=S7R5E;17DK# V4BD7" ['(157@89<P1QA-E),*-5&-:$.'()&-(&$-9 <*..+:)*- ?&0&$,(8# !"!)# !*!)!$"

.').b(.')&$Q*+," %"Q%""./8%%)$b("!)(!.#".(%Q
*%.+2SB< h# jB7D \X# V45D JA&:$.Q[G;IH7@B8;D ;==7G9;@8BD=N<5DGBDK9458<II5@H419;HN7DR9;D 0B;I788BD V4BD7i894@55N7@K589=@584O795@

N7R58" E;17DK# *;DK9BDK# 7DP 37B4<QH49,*;)*.*=)$# !"%.# &)%!%$" !&)()"!Q*+," %"Q%""./8%".$"("%b()"b)($Q
*%&+2SB< W]# V45D JA# SBXW&:$.QA795@(N5C5N=N<G9<79B;D87@5R51=;@H419;HN7DR9;D 97a;D;IBGG;II<DB9B587DP =<DG9B;D7NK@;<H8BD E;17DK

S7R5QA(*.*=)($.2-9)($:*,0# !"%'# #*(" #."(#.&Q*+," %"Q%"%b/FQ5G;NBDPQ!"%'Q"$Q"!%Q
*%'+2hB;DKSS# ]7DK>A# SB\J&:$.Q35IH;@7NPB89@B0<9B;D H7995@D8;=H419;HN7DR9;D 7DP 945B@P@BC5@8BD S7R5E;17DK!V4BD7$/[I;D94N1

89<P1=@;I!"%% 9;!"%'QA(*.*=)($.2-9)($:*,0# !"!%# #!!" %"&#)$Q*+," %"Q%"%b/FQ5G;NBDPQ!"!%Q%"&#)$Q
*!"+20ÇÌ# -..Q+,áâã�EEkï" õöRQD'" !":;#$íRy# %''"Q
*!%+2V45D JA# V45D \?# M< JMQ*B8G<88B;D ;D H;88B0N55@@;@=;@H419;HN7DR9;D G4N;@;H41NN($ G;DG5D9@79B;D 7D7N18B8<8BDK4;9(5947D;N5a9@7G(

9B;D I594;PQ!#$%&'()# !""b# #$!$$" $$"($$!Q*+," %"Q%&)"./!""bQ"$%'Q*�u/# �´P# �0xQ¢Ì«Ì¦�§ $ Jóy
'6�=»( n0JóKþy�jQ+,#$# !""b# #$!$$" $$"($$!Q+

*!!+2i_°# �ÄÅQ!"12ä²" @A%>?n:²QD'" #$íRy# !""bQ
*!)+2E7PB8tR W# V@;88599BS+# ?785NNB(]N;@58SQl857DP IB8<85BD 9457HHNBG79B;D ;=945H419;HN7DR9;D =<DG9B;D7NGN788B=BG79B;D" [G@B9BG7N@5CB5O

OB94 <HP7958QH49,*;)*.*=)$# !""'# "%#!%$" %(%'Q*+," %"Q%""./8%".$"(""&('b#$("Q
*!#+2>47DD;D V6# A57C5@A# AB5D5@?Q345I7945I79BG7N945;@1;=G;II<DBG79B;DQl@07D7" 345lDBC5@8B91;=,NNBD;B8E@588# %'#'Q
*!$+2>BIH8;D 6MQX578<@5I5D9;=PBC5@8B91Q3$:+,&# %'#'# #"!" b&&Q*+," %"Q%")&/%b)b&&7"Q

*!b+2X7@K7N5=:Q,D=;@I79B;D 945;@1BD 5G;N;K1QJ&-&,$.'40:&5# %'$&# !" )b(.%Q
*!.+2EB5N;< 6VQ>H5GB58(PBC5@8B917DP H7995@D(PBC5@8B91BD 94589<P1;=5G;N;KBG7N8<GG588B;DQ!*+,-$.*/18&*,&:)($.F)*.*=4# %'bb# #*!!$" )."(

)&)Q*+," %"Q%"%b/""!!($%')!bb$'"%))("Q
*!&+2*7DB5NU# ]@7DG;B8T# EB5@@5SQ?<I5@BG7N5G;N;K1OB94 :Q?5OJ;@R" >H@BDK5@# !"%%Q

*!'+2?5R;N7WV# A4B95E>Q345PB897DG5P5G71;=8BIBN7@B91BD 0B;K5;K@7H417DP 5G;N;K1Q!*+,-$.*/F)*=&*=,$784# %'''# %"!#$" &b.(&.&Q
*+," %"Q%"#b/FQ%)b$(!b''Q%'''Q"")"$QaQ

*)"+2M7D8;D V[# ]<4@I7D W[# M;@D5@(*5CBD5XV&:$.QU51;DP 0B;K5;K@7H4BGH7995@D8" E@;G58858847HBDK945IBG@;0B7NN7DP8G7H5Q3$:+,&?&6

E)&I0G)(,*;)*.*=4# !"%!# #*" #'.($"bQ*+," %"Q%")&/D@IBG@;!.'$Q
*)%+2>9;D5S# :;05@98[Q345G45GR5@0;7@P 8G;@57DP 8H5GB58PB89@B0<9B;D8QT&(*.*=)$# %''"# $'!%$" .#(.'Q*+," %"Q%""./U]"")%.)#$Q

*)!+2A7DKWJ# M<;*# T<;Vh&:$.Qk5@9BG7NPB89@B0<9B;D G47@7G95@B89BG87DP BD=N<5DGBDK=7G9;@8;=H419;HN7DR9;D G;II<DB9189@<G9<@5BD jB7DP(
7;S7R5QA-E),*-5&-:$.'()&-(&# !"!!# (!!.$" )$.$()$&bQ*(1Ð# 23# "ÝAhQV�+¢Ì«ÌdÇÝcyU\:Fsân

0µ¶Q§Q:;#$# !"!!# (!!.$" )$.$()$&bQ+
*))+2*BDKh]# M7;T# *;DK\&:$.Q6==5G98;=H@<DBDK>$,$=$-$ 5)(,*784..$ 84@<08;D 9458H79B7NPB89@B0<9B;D H7995@D8;=D5BK40;<@BDKHN7D9

G;II<DB9B58QK(:$ A(*.*=)($ ')-)($# !"%'# !)!%%$" #"%%(#"!"Q*+," %"Q$&#b/89a0!"%&"$%b%"&$Q*4 ä# 5G# n6hQe71)

�û¦89:È;|<«ÌdÇEòg\yµ¶Q>?$Ý# !"%'# !)!%%$" #"%%(#"!"Q+
*)#+2jB7D \X# SB< h# *<7D X&:$.Q*B89@B0<9B;D 7DP B98BD=N<5DGBDK=7G9;@8;=0N;;I(=;@IBDKG17D;07G95@B7BD E;17DKS7R5Q>8)-$ A-E),*-5&-6

:$.'()&-(&# !"%b# !"!%$" !b%(!b.Q*+," %"Q)'b'/FQB88DQ%"""(b'!)Q!"%bQ"%Q"#)Q*#$�# 2Þ# ��hQÊË+¶ä:Fn0µ¶
Q§:ÜQ!":;#$# !"%b# !"!%$" !b%(!b.Q+

*)$+2jB7D \X# SB< UT# V45D JAQS;DK95@IP1D7IBG8;=H419;HN7DR9;D =<DG9B;D7NK@;<H8BD S7R5E;17DKP<@BDK!""'Y!"%bQ!#$%&'()#
!"%'# !#!#$" %")$(%"##Q*+," %"Q%&)"./!"%'Q"#"!Q*#$�# 2«Q# �u/QÊË+¢Ì«Ì×ØdyL�®�sâ!!""'
!"%b �$Q+,#$# !"%'# !#!#$" %")$(%"##Q+

*)b+2A< j# Z4< ZT# V45D JA &:$.QE419;HN7DR9;D G;II<DB9189@<G9<@5G47@7G95@B89BG87DP 5C7N<79B;D ;=O795@̀ <7NB91457N94 8979<8BD PB84(
847H5P N7R58BD E;17DKS7R5Q!*+,-$.*/3$-(8$-= 2-0:):+:&*/1&(8-*.*=4# !"!)# (%!#$" %!(!"# !.Q*+," %"Q)'b'/FQB88DQ%""b(#&b'Q

!"!)Q"#Q"")Q*�¯# ILß# �u/hQÊË+=!+¢Ì«ÌdÇÝcsân2�»¼&Þþ·Q&ÊHI$%$Ý# !"!)# (%
!#$" %!(!"# !.Q+

*).+2Z47;*# A7DKA3# V45D >J&:$.Q35IH;@7N7DP 8H79B7NC7@B79B;D ;=H419;HN7DR9;D =<DG9B;D7NK@;<H8BD WBDL5:585@C;B@QK(:$ '()&-:)$&>),6
(+50:$-:)$&# !"!!# (%!%%$" ##$(#$#Q*+," %"Q%)b.%/FQ4FRaa0Q!"!!Q""'$Q*ª¦# (�¡# �Æ=hQ0b2g¢Ì«Ì×ØdD

E®�sâQ:;#$$Ý# !"!!# (%!%%$" ##$(#$#Q+
*)&+2S5B0;NP X[# M;N1;7R X# X;<`<59?&:$.Q345I597G;II<DB91G;DG5H9" [=@7I5O;@R =;@I<N9B(8G7N5G;II<DB915G;N;K1QA(*.*=4#&::&,0#

!""## &!.$" b"%(b%)Q*+," %"Q%%%%/FQ%#b%("!#&Q!""#Q""b"&QaQ

*)'+2X5N;[># >G4D5GR ]# M5HH Sl&:$.Q];G<8BDK;D C7@B79B;D" X594;P87DP 7HHNBG79B;D8;=945G;DG5H9;=0597PBC5@8B91BD 7̀<79BG5G;818(
95I8QK(:$ #)5-*.*=)($ F,$0).)&-0)$# !"%!# %!!)$" )%&())%Q*+," %"Q%$'"/8!%.'('.$a!"%!""$""""%"Q

*#"+2><D J# SBMW# A7DKhV&:$.QE419;HN7DR9;D 7DP IBG@;L;;HN7DR9;D G;II<DB9189@<G9<@57DP 7885I0N1I5G47DB8I8BD D;@94O5895@D E7GB=BG
+G57D 689<7@B58OB94 5DCB@;DI5D97N4595@;K5D5B917DP K5;K@7H4BG85K@5K79B;DQG)(,*;)*.*=4'7&(:,+5# !"!)# ##!!$" 5"#'!b!!Q*+," %"Q

%%!&/8H5G9@<IQ"#'!b(!!Q



_24?$ÜAÝÞß!ÌÍdejkqrstpàáâã %)b$2

*#%+2,L7K<B@@5,# >77P W]# >G4B7==BD;X:&:$.Q*@BC5@8;=H419;HN7DR9;D PBC5@8B91BD E797K;DB7D 7DP [D97@G9BGN7R587G@;887N79B9<PBD7NK@7PB5D9

!!%$" RI$" 345BIH;@97DG5;=8H79B7N7DP 5DCB@;DI5D97N=7G9;@8QH49,*;)*.*=)$# !"%b# &"(!%$" %$.(%."Q*+," %"Q%""./8%".$"("%$(

!!b'(!Q

*#!+2uºü# �Ã§QÊË+'2*:;-.QD'" #$íRy# !"%'Q

*#)+2jB7D \X# SB< h# V45D JAQ6==5G98;=O795@N5C5N=N<G9<79B;D ;D H419;HN7DR9;D 8<GG588B;D BD E;17DKS7R5# V4BD7([=BC5157@89<P1QA(*6

849,*.*=4DH49,*;)*.*=4# !"%b# #"!)$" %.$(%&#Q*+," %"Q%"%b/FQ5G;41PQ!"%bQ"&Q""%Q

*##+2UBN;997T># U@7LB5@:6QlDP5@897DPBDK945BD=N<5DG5;=8<8H5DP5P 8;NBP8;D O795@̀ <7NB917DP 7̀<79BG0B;97QC$:&,?&0&$,(8# !""&# (%

!%!$" !&#'(!&b%Q*+," %"Q%"%b/FQO79@58Q!""&Q")Q"%&Q

*#$+2J5JJ# hB7DKE# A7DKS&:$.Q34589@<G9<@57DP PB89@B0<9B;D ;=H419;HN7DR9;D G;II<DB91BD 945?7DNB< :BC5@689<7@1P<@BDK8H@BDKQH$)46

$-= V+&;$*# !"%.# !)!%"$" %%%(%!)Q*¦�># !§# (}hQ&0MO/lF4¢Ì«ÌdÇÝcÅ *:FsâQR9$Ý#

!"%.# !)!%"$" %%%(%!)Q+

*#b+2><D hA# Z47DKMJ# A7DKZJ&:$.QE419;HN7DR9;D G;II<DB91@58H;D859;5DCB@;DI5D97N=7G9;@87N;DK787NBDB91K@7PB5D9BD 7857K;BDK@BC(

5@# 3B7DFBD# V4BD7QG)(,**,=$-)050# !"!!# ##!%$" .$Q*+," %"Q))'"/IBG@;;@K7DB8I8%%"%"".$Q

*#.+2SBWW# SB< A# *5DKEJQ3455==5G98;=O795@̀<7NB91;D 5HBNB94BGPB79;IG;II<DB91BD PB==5@5D941P@;N;KBG7N8578;D8BD SB<FB7DK:BC5@U78BDQ

A(*.*=)($.'()&-(&# !"!"# !)!%$" %"(%'Q*]j!# 2b# Q¶?QLM017ß2�4|2��¬>�ädÇyµ¶-.Q>?#

$# !"!"# !)!%$" %"(%'Q+

*#&+2V45D hW# J7DKW# M<K5FBN59< M&:$.Q>578;D7NP1D7IBG8;=H419;HN7DR9;D 7DP B98@5N79B;D84BH OB94 5DCB@;DI5D97N=7G9;@8;=7V4BD585N7R5Q

<*.)08 !*+,-$.*/A-E),*-5&-:$.':+9)&0# !"%b# %'!#$" %#!.(%#))Q*+," %"Q%$!##/HF;58/b!!$.Q

*#'+2U7@@;8XlT# ABN8;D [6# S5B9�;W,:&:$.Q6DCB@;DI5D97N=7G9;@8788;GB795P OB94 9;aBGG17D;07G95@B7N0N;;I87G@;88!" P@BDRBDKO795@@585@(

C;B@8BD 785IB(7@BP @5KB;D ;=U@7LBNQH$,5/+.K.=$&# !"%'# $"" %!&(%).Q*+," %"Q%"%b/FQ47NQ!"%'Q"$Q""bQ

*$"+2[I;@BIV[# P;?78GBI5D9;X;<@7[QM70B97995IHN7958;=H419;HN7DR9;D =<DG9B;D7NK@;<H8BD 9@;HBG7N@585@C;B@87879;;N9;<DP5@897DP 5D(

CB@;DI5D97NG47DK58QH49,*;)*.*=)$# !"!!# $()!$$" %"'$(%%%)Q*+," %"Q%""./8%".$"("!%("#.$"()Q

*$%+2X7Vh# Z47;V# XO7K;D7EV&:$.QU;99;I(<H 7DP 9;H(P;OD 5==5G98;D H419;HN7DR9;D =<DG9B;D7NK@;<H8BD M<N<D S7R5# V4BD7QK--$.&0L&

#)5-*.*=)&62-:&,-$:)*-$.!*+,-$.*/#)5-*.*=4# !"!%# '&" )Q*+," %"Q%"$%/NBID/!"!""!&Q

*$!+2SBJ# hB7;SW# SBD jj&:$.QE419;HN7DR9;D G;II<DB91BD 7D5ON1G;D89@<G95P @585@C;B@/WB7D97D :585@C;B@# >;<94 V4BD7Q!#$%&'()#

!"%"# %%!!$" !!.(!)#Q*+," %"Q%&)"./!"%"Q"!%!Q*]p# @�^# C<�hQ<A �2g///GFBC2g¢Ì«Ì³?sâQ

+,#$# !"%"# %%!!$" !!.(!)#Q+

*$)+2]7DKSW# SB< *]# J7DKZW&:$.Q6aH5@BI5D97N89<P1;D 945BD=N<5DG5;=O795@95IH5@79<@5;D H419;HN7DR9;D G;II<DB9189@<G9<@5QA-E),*-6

5&-:$.'()&-(&D1&(8-*.*=4# !"%## !&!>!$" #$($"Q*ÑÄ^# 2Çá# CÓ»hQ22�¢Ì«ÌdÇÝcyµ¶78-.Q:;

#$*äý# !"%## !&!>!$" #$($"Q+

*$#+2X7Vh# SBZJ# XO7K;D7EV&:$.Q>H79B7N7DP 8578;D7NP1D7IBG8;=H419;HN7DR9;D K@;<H87DP B98@5N79B;D84BH OB94 5DCB@;DI5D97NC7@B70N58

BD S7R5+R55G4;055# l>[Q!*+,-$.*/@,&08I$:&,A(*.*=4# !"!!# !&!%$" %.)(%&.Q*+," %"Q%"&"/"!."$"b"Q!"!!Q!")!&$!Q

*$$+2X7Vh# XO7K;D7EV# J< Mh&:$.Q>H79B7N7DP 95IH;@7NC7@B79B;D ;=H419;HN7DR9;D =<DG9B;D7NK@;<H8BD 5a9@5I5N17NR7NBD5*7NB?<@S7R5#

?;@94 V4BD7Q!*+,-$.*/@,&08I$:&,A(*.*=4# !"%'# !(!%$" '%(%"$Q*+," %"Q%"&"/"!."$"b"Q!"%&Q%$$#$#$Q



1 
 

附表Ⅰ 鄱阳湖浮游植物各类群细胞密度和生物量 

Attached Tab.Ⅰ Cell abundance and biomass of different phytoplankton taxa in Lake Poyang 

 浮游植物 绿藻 硅藻 蓝藻 甲藻 裸藻 金藻 隐藻 

平均细胞密度/ (× 106 cells/L) 7.12 1.55 0.48 5.00 0.02 0.06 0.003 0.01 

平均生物量/ (mg/L) 4.43 2.29 0.70 0.42 0.43 0.58 0.004 0.009 

 

 

 

附图Ⅰ 鄱阳湖不同采样点浮游植物各类群相对细胞密度与相对生物量 

Attached Fig.Ⅰ Relative cell abundance and relative biomass of different phytoplankton taxa among different 

sampling sites in Lake Poyang 

 


