
!"
#$

%&
!"#$

%&'()*+,-./01
!'()*"+,-)./,01*#)/)2.34*$)+0).*5'.*%+62+7*&)2/

!"
#$

%&



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

23456/78
9!"#$%"&' !":;<234='$'
!"# &#%$%&($"#%')

>?56/78
9!"%$&&** !":@;<>?A="$'$'
!"# &#%$+('$!*&&)

BC/DEFG*+HIJKLMNOP
9!"!$*+&' QR:ST*#+!)
!"# &#,,$#*$*(#+)

$%&'()*+,'-.+/0(1'.'2-34(5'*/'-(6%-(7*82*9(:'2.

1%;;%92+(52<=>.
'$')-.//.$0123)41013)5.673)!"#$%"&')8191:
!"# ;%'$#%$%&($"#%')

?>;2'(52<=>.
"$'$')<=/17)>2:1?2?1@A23)B2C1DA2$:1013)5.673)!"%$&&**)8191:
!"# ;%'$#%$+('$!*&&)

@2-+*'(:+/'
*#+!)EF1G13)HF1I2$DA23)BG.C.3)!"!$*+&')8191:)
!"# ;%'$#,,$#*$*(#+)

%&'()*+,-./01 4//=.ABBCCCD-'.'2-34D;%&'E>D23DF=B-3+.E;>-3+.B+*9'GD4/<8
BC/DEF 4//=.ABBCCCD-'.'2-34D;%&'E>D23DF=B-3+.E;>-3+.B;0%/'*HIHIB+*9'GD4/<

U, - V WX

&'YZ[\]VW

@2-+*'(J+%9+,'-.+/0

^_()`$VW

@2-+*'("*,+-%*<'*/28( 54'<+./-0

^_()abVW

@2-+*'(@+3-%&+%8%K0(

2*9(L3'2*%K-2=40

cd'YefVW

52/34<'*/("3%8%K0

U, - g hX

BC/DEF
@2-+*'(:+/'

&ijfklmno
@23-%28K28(5>8/>-'(5%88'3/+%*

,-pq

! 23456/78r" >?56/78r# BC/DEF

Research Expertise

* stuvwx ! $./01y%& JK.LM))NA2:G1)OPHE QR2K7@S.KT)

z {t#| } # HDD.@21S7)JK.LM)-G.)U4O>H

~ *t�WÄÅ ! HDD2DS1:S)JK.LM))>1D1/1V=)BUNBE4U

* stÇÉÑÖ " JK.LM))B207.)U5H>O-H

Ü * stá?àâ "& HDD.@21S7 JK.LM))W.DA2L=?2)BU-EX

* stäÉãå " JK.LM)B1K=.)>E>O-H

Ü * stç éè " HDD.@21S7)JK.LM))>2SD=K=)BHWHNBE

* stêë í !&$ì./01y% JK.LM))4.6.K=)U5ORH)QR79=SG)R2K7@S.KT)

Ü * stîïñó !&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&HDD.@21S7)JK.LM))B207S.DA2)NH5HWH>H

Ü * stò ôöõ!&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&HDD.@21S7)JK.LM))51.K=)YNO8E

úù~*tûü†°¢

£§•¶ßt®c©™ #& >.K2A2S. ENBO)QY7@A:2@1Z)ULL2@7KT

´¨≠ÆßtØë∞± #& 572/.)YH5XRH)Q[Z7K2@1Z)HDD2DS1:ST

úù*st≤v≥¥ !& N97@21ZZG)H99.2:S70)JK.LM)B2K.DA2)5HPHE

~ *t�WÄÅ !$µ∂%&&&&&&&&&&&&& HDD2DS1:S)JK.LM))>1D1/1V=)BUNBE4U

"E<2+8(((-3+.E<2-+*'M.+/'N-'.'2-34D;%&'E>D23DF= ./01∑1∏π1∫



!"#$%&'#()*+,-./0+,1!!23456789:3;<#=>&?@A89B)C
D&EFGHIFAJKL3+,78MJNOPI)QRSTJUVWX68Y?)Z[Y\O]^_
`#$%ab3cdSef#VghgijgWkSlNmnoHgFVK

*+,&p3]iOqrA8stAHg^3(KpGup9B)vIw&L3+,6xUAHg^3(K
MJN78LiAJyz{3|}O~�ÄÅhÇÉO823ÑÖ3JÜ8váà3âäãåçéèêh
ëíOìfJîïñóESòôAHgFVK

!"# $#%&'()#%* +"#%'#$#, -.&+'+ ./ '"# 0.$%,1+ (2%&2, +#&+ 3$.)(,# 4.,#$&'# #2)($.24#2'&% -.2,('(.2+ '"&' "&)# #2-.5$&6#,
'"# ,#)#%.34#2' ./ ,()#$+# "54&2 -5%'5$#+7 &+ 0#%% &+ )&$(.5+ (2,5+'$(#+ &2, '$&2+3.$'&'(.2 +*+'#4+8 9' '"# +&4# '(4#7 (2%&2,
+#&+ &$# #+3#-(&%%* )5%2#$&:%# '. 3.%%5'(.2 &2, #2)($.24#2'&% ,&4&6# -&5+#, :* "54&2 &-'()('(#+8

;"&' /&-'.$+ &$# $#+3.2+(:%# /.$ '"# 3&$'(-5%&$ /#&'5$#+ ./ '"#+# -.&+'&% #2)($.24#2'+< =.0 &$# #2)($.24#2'&% /52-'(.2+
,(//#$#2' /$.4 '".+# ./ .3#2 -.&+'+< =.0 ,.#+ :(.,()#$+('* -.43&$# 0('" .'"#$ -.&+'+< ;# &$# +'$566%(26 '. /(2, &2+0#$+ '.
+5-" >5#+'(.2+7 :* 3$.4.'(26 $#+#&$-" &2, #,5-&'(.2 /.$ -.2+#$)(26 '"#+# #?-#3'(.2&%%* +#2+('()# #2)($.24#2'+8+5-" >5#+'(.2+7 :* 3$.4.'(26 $#+#&$-" &2, #,5-&'(.2 /.$ -.2+#$)(26 '"#+# #?-#3'(.2&%%* +#2+('()# #2)($.24#2'+8

ö+õúñîïùû üéè†°¢

Öâ£"#$"%&'
§•£ ($)&*
¶ß£+,&® -©P™´¨ß.

≠ùû7{Æ+ØOkAJ∞±≤3©≥¥8∞±µ∂∑Om
�FVK∏πùûS∫ªJîïõºΩO8vwæø¿)p3
¡¬õú√3õºsƒ#≈∆«»…õú√3 ÀÃÕñŒœ
–—&∫ªUGH“�8õú”“3L‘O]^†è’éèê
T÷t6VK
õú3u(8îë#◊ÿŸ«)pOT⁄√÷t6VKùû
⁄√S€‹›3X78fi«fl‡«·6⁄√‚„#‰Â)pS
€ÊÁ3iª8üéè†°¢F6“ËgÈno:ÍÎgK

ÏÌõú” “3L‘

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

!"# @ABCDE F&$(2# E('# (+ %.-&'#, &' D0&*&7 .2 2.$'" 90&G( D+%&2,8 !"# %&:.$&'.$(#+
&$# #>5(33#, 0('" 254#$.5+ (2+'$54#2'+ +5-" &+ 0&'#$ >5&%('* 4#'#$+ &2,
4(-$.+-.3#+7 &2, '"# B#+#&$-" H5(%,(26 ./ '"# F&$(2# E('# .//#$+ ,.$4('.$*
&--.44.,&'(.2 /.$ )(+('.$+8 !"# F&$(2# E('#1+ $#+#&$-" )#++#% I2.J.$. KLMN3#$+.2
-&3&-('*O (+ &)&(%&:%# /.$ /(#%, 0.$J8 D/ *.5 &$# (2'#$#+'#, (2 5+(26 '"# F&$(2# E('#
/&-(%('(#+7 3%#&+# +## .5$ ".4#3&6# &2, -.2'&-' 5+8

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

+ÓÔàÒÑÚÛ-/0123441

@ANF9CC -.%%#-'+ &2, ,(+'$(:5'#+ )&$(.5+ +#&0##, -5%'5$# +'$&(2+7 '.
-.2'$(:5'# '. $#+#&$-" /.$ +#&0##,+ &2, -.2+#$)&'(.2 ./ :(.,()#$+('*7
52,#$ -.%%&:.$&'(.2 0('" '"# P&'(.2&% H(.B#+.5$-# Q$.G#-'8

+ÓÔàÒÑÚÛ678ŸÙıŸ»ˆ°˜é¯«˘’˙·˚¸
¢h˝˛AH8+ÓÔOˇn^îï3!"h)�8vw9B03
ÑÖO#$V^LhS%&AJ+ÓÔ3àÒ3ÑÚh'(S)
*HgFVK

1'"(203"(4+/)"%#/.5(6$&%0$*7$*(8-*.-%"(80**"&./0+(-./&011



!" Education

#$%&'()*+,-!"./0123.45
6789:;<=>?@ABC+DEF8G2/
0HIJKLMN@ABC8OPQ1RSTCU
)VWNXYZ[\T8+]1^_)`abc.
C.),d1e<f>(g)hiNjQkH0l
mno8LQkpnq.8rs./0HIJK

!" #$$"% &' (')"'*(+" ,'-"%.%&-,&)" /#,%*"0
12')%#-,/)(#' )# )3" 4")# 2'5&'- 4"&60 )# 7%#+(-"
*),-"')* 8()3 & 9"))"% ,'-"%*)&'-('. #$ $,'/)(#'*
&'- /3&%&/)"%(*)(/* #$ ('5&'- *"&*:

#$%&!tu1v+wxyzv+{|1I>uC}y+wxyzC~
�Äy+{|QÅÇ/1ÉE!"Ñ6Ö67Nj8ÜáJnàâ1*+
,-!"zä;!ãyr1,-ÉEåçyr|éèÜ/0HIJK

ä;!ãyr?@ABC+DEF

!"êë,íìîïñ

óò$ôöõu1ú{y+ù?RSTCU)ûüÑb†°.`a¢£.)ê<§QkH0+•!",íìîï
ñF./0¶ß®f0HIJKc©N™´c¨)≠ÆØ∞±®fnRSTCU)≤≥ûüQêJn¥µ!"8
∂B∑)∏++{bÑ∏+πbQ∫ªJn>º1Ωæ&ø)¿G¡C678G¬/0HIJKI>1√ƒQê
Jn≈&∆«»… Z1ÀÃ) ÕøŒ…∆)èœQêJn≈&∆«»… 8G¬/0HIJK

*∂¿G¡C67
å çæ&ø?RSTCU)≤≥ûüF
ÉE!æ&ø?C–√ƒ)b—+F
ÉE"æ&ø?“ÀU&”‘U)b—’÷.b†F
ÉE#æ&ø?∏◊ÿ)CÀ.CŸ⁄€—F
¿G¡C!" ‹›Õfi
√fl‡·%ò$›≈&∆«»… 
∏‚√ƒ„ã‰Â≈&∆«»… 
ÀÃ8ÊÁJn ÕøŒ…∆èœ≈&∆«»… 

;3" <&%('" 4()" 3&* 9""' &77%#+"- &* & =#(') >*&."?@-,/&)(#'
A"')"% #$ <@B;: !" 7%#+(-" C7"' <&%('" D("5- A#,%*"* &'-
!#%E*3#7* $#% ,'-"%.%&-,&)" &'- .%&-,&)" *),-"')* $%#F
#)3"% ,'(+"%*()("* )# 5"&%' &9#,) "'/5#*"- /#&*)&5 8&)"%*:

G55 H>IA24 7%#$"**#%* 3#5- /#'/,%%"') 7#*)* (' )3" %"5&)"- H#9" >'(+"%*()J
$&/,5)("* &'- )3" K%&-,&)" 4/3##50 &'- 7&%)(/(7&)" (' 5"/),%" /#,%*"* $#%
,'-"%.%&-,&)" &'- .%&-,&)" *),-"')*:



!"#$%&'()*+

,-"./01#$%&'2
3456789:1

; <
= >

? ;

,-"@ABCDEFGHIJKLAMN#$%&'7
O:1PQR:STURA2V.WX'!"./NY@
Z[\].^1_`7a0b:NPQRcdef:S
,-"4#ghij7kl:1mR@A,-"./0
1n%&'79op.:122c.A3qrq4n4c
stuv%&'789LYNVw2Ixy.Def:S
fzA2V.T{#|}Rd1~�./NYAÄÅÇÉ
bHÑÖÜá2Nàz#âäã7*ÖåçéR()LA
3qrq4nIcsèê4ij.sNYë87íì1w
2IA%&'b567ë8:1mRîïñR:S

!"#$"%&'(")*+,-%#./)"#0 10$,
2#0(&'%1)"#0,#3,2#1()1.,(4&5"&(

671'"0&,!"#$"%&'(")*6

!"#$"%&'(")*+",+-#.()./+.'&.(
0#.()./+.'&.(+1.%&+()&&2+&,%"'#,3&,)./+4'.$"&,)(+.,$+%.()+
5"#$"%&'(")*6+71"/&+)1&*+.'&+(8(-&2)"5/&+)#+$.3.4&+9'#3+183.,+
.-)"%")"&(6+&(2&-".//*+",+&,-/#(&$+-#.()./+7.)&'(:+;2&-"&(+.,$+
4&,&)"-+$"%&'(")"&(+.'&+<&*+",9#'3.)"#,+9#'+-#,(&'%.)"#,+#9+)1&+
-#.()./+&,%"'#,3&,):+=8')1&'3#'&6+3#/&-8/.'+/&%&/+.,./*(&(+
9#'+8,">8&+-1.'.-)&'(+#9+./4./+(2&-"&(6+(8-1+.(+&,$#(*35"#("(+
",+.+3"-'#./4.+.,$+'&2'#$8-)"%&+?4.3&)"-@+"(#/.)"#,+3&-1.,"(3+
",+.+5'#7,+(&.7&&$6+7#8/$+5&+'&>8"'&$+)#+8,$&'().,$+)1&+
$"%&'(")*+.,$+)1&+&%#/8)"#,+",+)1&+-#.()./+&-#(*()&3(:+

;#3&+7"/$+2#28/.)"#,(+#9+!"#$%&$ '&""$(&)&#$ ",+)1&+;&)# A,/.,$+;&.+
(1.'&+)1&+,#')1&',+B.2.,+1.2/#)*2&(+7")1+-8/)"%.)&$+3.)&'"./(:+

,-"4#$%&'

óòô256öõúù489

ûüö†~4ÅÇÉ7Ä°
¢£§~•ù¶†ß®©™´

C",#9/.4&//.)&+*+,+((-#&"&+./
$0%+1&"-,+. ()&./",4+-1/#'#2/.()+
9'#3+-'*2)#3#,.$(:

m¨ 5≠
BÆ Ø

∞+!"""""±≤

!"#$%&'*+R@A!.#≥:1~�7¥µ2LYA,-"./01#$%&'bA,-"4#$456b
ij.∂:1()7∑∏:122c.A,-"4#$%&'4òôπ∫ª.º:1Ωæv()7øàYNf:S

D& .'& ()8$*",4 )1& 5"#$"%&'(")*6 &%#/8)"#, .,$ 98,-)"#, #9 -#.()./ (2&-"&(6 &(2&-".//* ./4.&6 .,$ 28'(8",4 98,$.3&,)./ '&(&.'-1
9#' -#,)'"58)",4 )# )1& -#,(&'%.)"#, .,$ "32'#%&3&,) #9 )1& 5"#$"%&'(")*:

()¿¡¬
π!~�./01√ƒ≈∆2%&'kli≈489
π!~�./01òôtu«v()
π»…~�./01… ÀÃ#456i≈489
πÕ~�4HÑÖÜá.∂Œ:1tuÖ4œ–
π~P#gh4—“”‘2òô()

E&(&.'-1+F1&3&(
G H#28/.)"#,+4&,&)"-(+.,$+G 0#,(&'%.)"#,+4&,&)"-+",+(&.7&&$
G 0#,(&'%.)"#,+4&,&)"-( #9++(&.7&&$+(2&-"&(
G I%#/8)"#,.'*+3&-1.,"(3(+#9+&,$#(*35"#("(+",+3"-'#./4.&
G J&,&)"-+!.-<4'#8,$(+#9+4.3&)"-+"(#/.)"#,+",+!'#7,+./4.&
G K#,4G)&'3+3#,")#'",4+#9+(&.7&&$+-#338,")*

LM+N3

’÷À!4◊ÿŸ.⁄oq1€‹n›4tuv_`

!"#$"%&'(")*+,-%#./)"#0 10$,
2#0(&'%1)"#0,#3,2#1()1.,(4&5"&(

671'"0&,!"#$"%&'(")*6

,-"./01#$%&'2
3456789:1



!"#$%&'()*

!"+,-#$./0
123456789:

; <
= ; <

!"#$%&"'(")*+,-*"*.('("),*"/,
0&")%&+,1&%,0&*2)*+,3%(*2

4-*%$"(,!"#$%&"'(")*+,,05('$2)%64

>? @A
BC DE

!"#$#%&'%&()*+,&-#%#'-."&/*,"&),"#-&*+%,*,0,*)+%
1 2+3#-%,'+3*+4&,"#&-#%*30'5&.)+3*,*)+&'+3&#.)5)4*.'5&#66#.,%&)6&

"'-$605&7'-,*.5#%&*+.503*+4&$*.-)75'%,*.%&65)',*+4&*+&,"#&%0-6'.#&
$*.-)5'8#-&)6&.)'%,'5&%#'/',#-

1 9..0--#+.#&)6&"':'-3)0%&."#$*.'5&-#%*30#%&*+&,"#&';0',*.&
#+<*-)+$#+,=

1 >66#.,%&)6&#+3).-*+#&3*%-07,*+4&."#$*.'5%&?>@A%B&*+&6*%"

>.)5)4*.'5&#66#.,%&)6&"':'-3)0%&."#$*.'5%
C)-&#.)5)4*.'5&-*%D&'%%#%%$#+,&)6&,)E*.&."#$*.'5%F&*,&*%&+##3#3&,)&
#<'50',#&#.),)E*.*,8&0%*+4&'&G',,#-8&G*)'%%'8%&?G'.,#-*'F&
7"8,)75'+D,)+F&:))75'+D,)+F&$'.-)7"8,#F&%#'/##3%F&%#'&0-."*+F&
6*%"F&#,.=B=&H*+.#&,"#&0%#&)6&)-4'+),*+&'+,*6)05'+,&/'%&G'++#3&G8&
ICH&A)+<#+,*)+&*+&JKKLF&,"#&A8G0,-8+# /'%&'5%)&G'++#3&G8&ICH&
A)+<#+,*)+&*+&JKJM=

9<),#%,*%&)-&,#%,*%1)<'&6)-$',*)+&G8&>@A%&#E7)%0-#=&

!"#$% &'()*(

&'()*(+,"#!",)'()*(

I -#%#'-." /*," '*$% 6)- '%%#%%*+4 '+3 $'+'4*+4 ,"# *$7'., G8 "0$'+ '.,*<*,*#% *+ .)'%,'5 '-#'%= C)- "':'-3)0% ."#$*.'5% %0."
'% %"*7 '+,*6)05*+4 '4#+,% 0%#3 )+ 70-7)%# ', %#' )- #+3).-*+# 3*%-07,)-F /# #<'50',# ,"# #.)5)4*.'5 -*%D G8 4-'%7*+4 ,"#
#.)5)4*.'5 *$7'., '+3 #+<*-)+$#+,'5 6)-#+%*.% )6 ,"# ."#$*.'5%=

N*.-)75'%,*.&&*+&%#'&%0-6'.#&/',#-&)6&,"#&&9%'D'&O'8=

!"#$%&" '"(%" '+3&:#G-'6*%"&*+4#%,#3&$*.-)75'%,*.=

!"+,-#$./0
123456789:

!"#$%&"'(")*+,-*"*.('("),*"/,
0&")%&+,1&%,0&*2)*+,3%(*2

4-*%$"(,!"#$%&"'(")*+,,05('$2)%64

F)*GHI!"+G,JKLMN-#$OPQRST6UVI45RWX067Y09Z'(6[\]R^_+G`
aYObcdeWfghijkl)mnop%&qr3s,tu%&qrOv\:IwxST0#$Mx6yz9Iw
x{|}6UV9]R^

tu%&qr,wx~ST
%&qrH�ZÄ,wLOÅÇÉÑÖ3ÜáGR^à,
âäGIwx~OãST6åçWX0éèê]R^tu
%&qr,wx~ë,ST6íìWZîOHIïñóò
ôöñõï}ú{òIùqûü†}°†IMqûü†}
°†I_¢I£3s§6c\:wx•¶6UVRWÅÇ
Nèê]R^]ZIß®03Wtu%&qr,-#$©
™´¨≠éíÆRWÅÇNèê]R^Øç∞Ifghi
j !"#$%&"'(HI)*)+±,≤≥ê¥µ∂∑O≥∏:à,
bcNπ∫de:\]R^

ª!"_-,ºΩæñ}øΩO¿¡9:\Wæñ}øûü|
¬ô}6√ƒtu3≈∆,™´«x0wxST,5»

ª-#$©O™´9:\Wtu%&qr,íÆ
ªl)mnop%&qrõ-.!/§N£…OåçWST

\ e,'(úÀæéÃÕŒ0,œ–'(6[∏:\]R^

'(úÀæ

-.!/O≥W—“”,‘’

æñ}øûü|¬ô}6÷◊9Z-wwq

ÿŸ⁄,ºΩn€‹›deZæñ}øûü|¬ô}



!"#$%&'()*

+,-./01

2 3
42 3

!"#$%&#%'&(")*+'&'+,*)-+('+#.&
/-)&-0)&1'##')&/0#0)'

2&3")*+'&(*$)-1*-4-56&"+7&-$'"+-5)"8%6&2

56 78
9 :;

<!"=>+?#$,-@ABCDE+FGHI1JK/LMNOPQRSTABU%&VWXYZ@R[\V]!"F
,S^/_`V]abc'(/dCDefgh

!"#$%&'$&($)*$+*$),-$.%(&/$#-(-%#/,$0*#$),-$("()%&1%.2-$+-3-2*4'-1)$*0$),-$&12%1+$(-%5$),%)$'&6,)$.-$%00-/)-+$.7$62*.%2$8%#'&16$%1+$
+-()#*7-+$.7$-%#),9"%:-$,%44-1-+$%1+$)("1%'&;

56 78
9 :;

ijklmn+FAkID,op[q
<%)-#$(%'42&16$%1+$'-%("#-'-1)$&1$),-$=*+*$>&3-#$-()"%#7;

^rs0RtuLvw

!"xyz,{|}R~�

ÄÅ/ÇCD^rs0/deW!"+F#$,É,Ñ/Ö
Üfgh!"F,+oáAàW<âäãå,çéè}êä
ëéè}êäWíèìîAï},ñ1ïè}êäãåW{
|ãêäGóòVDefghôöAõúg1!"#àWùû
zp,ü†AÇ°¢]£Wê§ô•¶ß®¢fgh$#à
©™´¨≠ÆØ∞Aê§EA±≤®¢]U≥¥/á\V]
Ug1µ∂GñUfgh∑OP∏π∫Oª,#$ÆØº,
!"#R$#,µ∂ëΩ≤æøz)%•,~�¿A¡U¬√ƒ
efghf]WtuLvw/ÇCD#$≈∆,«»/…l
kAV]UW ÀÃÕŒy∞,#$-@/œ0g1ãåW
!"#$,–—“”}R‘’O÷P◊ÿ./Ÿ⁄Vfgh

èìîAB1xyz,)€
?2%((&0&/%)&*1$*0$.%/)-#&%$.%(-+$*1$),-$6#*8),$"1+-#$@%?2$()#-(($ABC$
%1+$%)$6&3-1$@%?2$ADC;

'(∫‹∑
>+?êä,#$ÆØ›◊∫fiR#$fl‡
>·’‚„‰Â™Êy,ÂyÁË
>!"+?AÈI1ÍÎyzyÏ#$
>∑OPÌÓ‹ÔAB1+?#$JK
>+?á,ÒÚÛÙ◊@ı

!.(-#3%)&*15$(&'"2%)&*1$%1+$")&2&E%)&*1$*0$
/*%()%2$-13&#*1'-1)(
<-$'*1&)*#$),-$/*%()%2$-13&#*1'-1)$.7$&1F(&)"$*.(-#3%)&*1;$
D%/)-#&%$/%1$.-$/2%((&0&-+$&1)*$1*1F,%2*4,&2&/5$,%2*4,&2&/5$%1+$
,%2*)*2-#%1)$/%)-6*#&-(;$G*+&"'$&*1$-H)-#1%227$-H&()&16$&($"(-+$
)*$)#%1(4*#)$1")#&-1)($%1+$*('*4#*)-/)%1)(5$%1+$),-1$@%I$&($
4"'4-+$*")$3&%$@%IJKI %1)&4*#)-#;$L*)%((&"'$&*1$&($
%//"'"2%)-+$)*$%+%4)$),-$&1&)&%2$/,%16-$&1$*('*)&/$()#-((;$M$%'$
8*#:&16$*1$),-$#*2-$*0$@%I %1+$NI +"#&16$%+%4)%)&*1$*0$'%#&1-$
.%/)-#&%$)*$-13&#*1'-1)%2$()#-((-($%1+$),-&#$%442&/%)&*1$)*$
'%#&1-$-13&#*1'-1)%2$/*1(-#3%)&*1;$<-$%2(*$%1%27E-$%1+$
4#-+&/)$),-$-13&#*1'-1)($.7$1"'-#&/%2$'*+-2($*1$.-,%20$*0$
),-$&13-()&6%)&*1$)*$+-)-#'&1-$),-$/%"(-$*0$-13&#*1'-1)%2$
4#*.2-'($%1+$1%)"#%2$+&(%()-#($)*$-()%.2&(,$GOP($Q$O>>;

>-(-%#/,$),-'-(
F B+%4)%)&*1$(7()-'($*0$'%#&1-$.%/)-#&%$)*$-13&#*1'-1)%2$
()#-((-(5$%1+$),-&#$%442&/%)&*1$)*$-13&#*1'-1)%2$/*1(-#3%)&*1

F ?*1)#*2$*0$(-))2-'-1)$*0$/74#&($2%#3%-
F R%#&1-$-13&#*1'-1)($#-2%)-+$)*$%$4#&'%#7$4#*+"/)&*1
F R%#&1-$,%E%#+($#-2%)-+$)*$'%#&1-$-13&#*1'-1)(
F S,-$6#--1,*"(-$-00-/)$6%(-($&1)-#%/)-+$)*$),-$(-%

2 3
4 2 3

+,-./01

!"#$%&#%'&(")*+'&'+,*)-+('+#.&
/-)&-0)&1'##')&/0#0)'

2&3")*+'&(*$)-1*-4-56&"+7&-$'"+-5)"8%6&2



!"#$%&'()*

!"#$%&+,-.
$/012+034256789:

; <
= ; <

= ; <

!"#$%&'("#)"*+,-+.),#)/$%&)'01+23,&0&'$4+
567')-6"3'),"(7)'0+("#+8,""$3')/)'0+)"+8('394$"'

:8('394$"'+23,7,*0:

>? @
AB CD

E 9FG

!"#HIJKLMBLNOLPQLRSTUVW01V
$%&XYZ[\]:^_\`\+$%&a$b!$c:G
1dV$/efghi:Gj.X$%&a,-e$]\I
0kV34elm[\]:^!"#+nopqe$/01
2r$%&+0342L,s2atu:vw5x6:Gj
.5yz{I!"#+|}r~$a�Ä{]:^

"#$%&'()$ *+ %,'-,+(. ,/ .*0(1+( (%,+2+$('+3 +4%& #+ /,1(+$+3
1*0(1+3 5#6(+ #). '#1*)( %,#+$+3 *) 7&*%& .*0(1+( %,''4)*$*(+
+&,7 '45$*/4)%$*,)#5*$23 5*)6*)8 9($7(() (%,+2+$('+ $&1,48&
(%,5,8*%#5 *)$(1#%$*,)+: ;).(1+$#).*)8 &,7 &4'#) #%$*0*$*(+
#//(%$ 9*,.*0(1+*$23 (%,+2+$(' '45$*/4)%$*,)#5*$2 #).
%,))(%$*0*$2 *) $&( %#$%&'()$ %#) %,)$1*94$( $, 9*,.*0(1+*$2
%,)+(10#$*,) #). (%,5,8*%#5 1(+$,1#$*,):

!"#$%&+012I,s2I
_z{IÅÇ2

NOaFÉGÑ$q/+ÖÜ
<*,.*0(1+*$2=+410(2=/,1=9()$&*%=#)*'#5+=*)=+$1(#'+

>(+(#1%& +49?(%$+
! ;).(1+$#).*)8 ,/ 1(5#$*,)+&*-+ 9($7(() 9*,.*0(1+*$2 #).

(%,+2+$(' /4)%$*,)*)8 *) %#$%&'()$ 4).(1 &4'#) .*+$419#)%(+
! @,5(%45#1 (0,54$*,) #). +2+$('#$*%+ ,/ /1(+&7#$(1 #58#(3 #).

%,)+(10#$*,) ,/ ().#)8(1(. +-(%*(+ *) /1(+&7#$(1 (%,+2+$('+
! A$14%$41( #). .2)#'*%+ ,/ #)*'#5 -,-45#$*,) #). %,''4)*$2

4).(1 /,1(+$B+$1(#'B%,#+$#5 (%,+2+$(' 5*)6#8(+

'(áàâ
! näãåçaéG!"#+$/012.$%&34+èê
68

! ë"íì+$/012Lîï&ñIë"$%&aFÉGó
òôöõ+$c)úL|}aè:G'(

! ù#à"#$%&aFÉGq/ûü†r†!+Y°.q%
aè:G'(

¢)*HIJKLMBLNOLPQLRSTU#5£§!"#+$%&5•¶'(ß®.z]:^!"#+$%&o+©V
e™+´¨≠r$/012+Z™ÄÆ58Ø9a:Gj.IF∞±I!"#+nopqe$/012.$%&34atu:
vwaß:Gx65≤≥Gj.5¥µz]:^

"#$%&'()$ (%,5,82 $#18($+ %#$%&'()$ (%,+2+$('+ /1,'',4)$#*) $,-+ $, 1(%(*0*)8 7#$(1: C&*+ +(%$*,) #*'+ $, 4).(1+$#). '(%&#)*+'+
/,1 &,7 (%,+2+$('+ #1( %,))(%$(. 7*$&*) $&( %#$%&'()$ #). &,7 &4'#) #%$*0*$*(+ #//(%$ 9*,.*0(1+*$2 #). (%,+2+$(' /4)%$*,)*)8:

MBaFÉG?∂u+$7∑+∏π∫
<*,.*0(1+*$2=,9+(10#$*,)=/,1==1*%(=-#..*(+=*)=ADCEFD@D=
MBaFÉG?∂u+$7∑+∏π∫

!"#$%&+,-.
$/012+034256789:

!"#$%&'("#)"*+,-+.),#)/$%&)'01+23,&0&'$4+
567')-6"3'),"(7)'0+("#+8,""$3')/)'0+)"+8('394$"'

:8('394$"'+23,7,*0:




