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TÂTG_DTYZ?Ẑ `?_GG_NLab#I'*] Y#'*a;C.5*&%3!



I#:"-:." <CIIJ#FB$E$[5" #. XY?$-E#B$P:B5"'

(<$%&'"@+,6@%-"50515/2

M9$65.H9 *'& $-WC$IBW:-5" #. B95FQ$#Q7#QU$

M9$65.H9$ :." :I-#B9575II0U.#7. W5.H9E:QU 6$=0

":B:65.H9

%%&

$-Q5<5QQ5" B#H9##-5B957#QUI#:"-$

79$H9 H#P5Q-$@:FFI$H:B$#. "#E:$.-! Q̂:F9 D:IHCI:0

B$#.$ DIC-B5Q$.=$ DI:--$<$H:B$#.$ N5H#EE5.":B$#.$

L#QB$.=:." AQQ5=CI:QX5Q.5I'G95E:$. "$<<5Q5.H5W50

B755. M9$65.H9 *'& :." M9$65.H9 $-B95FI:B<#QE$

795Q5M9$65.H9 *'& 7#QU-#. XY?:." M9$65.H9

7#QU-#. XYD' $̂P5. B95:QH9$B5HBCQ5"$<<5Q5.H5#<

XY?:." XYD$ B95#FB$E$[:B$#. E5B9#" :." :HH#Q"$.=

7#QUI#:" $EFI5E5.B:B$#. :Q5VC$B5"$<<5Q5.B'K""$B$#.0

:IIJ$ B95I:B5-BP5Q-$#. #<6$=":B:65.H9 $-Q5<5QQ5" :."

LFRb$-:""5" $. M9$65.H9 *'&

R#Q5#P5Q$ B#=5BB95Q5:I07#QI" H9:Q:HB5Q$-B$H-#<

B95-57#QUI#:"-$ Q5:I07#QI" ":B:-5B$-C-5" :-I#.=:-

F#--$WI5'\#Q-#E57#QUI#:"-$ R#P$5?5.-

%*%&

$ #̂#=I5

>5W Q̂:F9

%**&

$ I$P5,#CQ.:I

%**&

$ :Q5C-5"'\#Q#B95Q

7#QUI#:"-$ B95Q5:I07#QI" ":B:-5B$-5.I:Q=5" B#<CI<$II

B95$QQ5VC$Q5E5.B-'

()><A"53%&45,615+03

A. B9$--5HB$#.$ :WQ$5<$.BQ#"CHB$#. #<B957#QU0

I#:"-$.HIC"5" $. B95M9$65.H9 *'& 7$IIW5=$P5.'

B,+C":1/5,#-"@3!M:=5N:.U $-:Q5FQ5-5.B:0

B$P5=Q:F9 :I=#Q$B9E$ 79$H9 $-7$"5IJ:"#FB5" :-

W5.H9E:QU 7#QUI#:"-$. ECH9 =Q:F9 H#EFCB$.=7#QU'

6:-5" #. $B5Q:B$P5H#EFCB:B$#.$ M:=5N:.U H#.P5Q=5-

#.IJ795. B95M:=5N:.U P:IC5#<B95HCQQ5.B$B5Q:B$#.

$-I5--B9:. :-F5H$<$HB9Q5-9#I"'

A1=3-%,#&/!DIC-B5Q$.=:I=#Q$B9E$ I$U5X0E5:.-$

$-7$"5IJC-5" $. $E:=5:.:IJ-$-$ W$#$.<#QE:B$H-$ :."

F:BB5Q. Q5H#=.$B$#.'X0E5:.-$B5Q:B$P5IJH:IHCI:B5-B95

"$-B:.H5W5B755. B95#W,5HB:." B95H5.BQ#$"-:." :I0

7:J-E:U5--CQ5B9:BB95#W,5HB$-HIC-B5Q5" B#B95.5:0

Q5-BH5.BQ#$"'>95. B95HIC-B5Q#<B95F#$.B-W5H#E5-

-B:WI5$ X0E5:.-H#.P5Q=5-'

A1+33#D#'+-#5&!DI:--$<$H:B$#. $-#.5#<B95E#-B

$EF#QB:.B:I=#Q$B9E "#E:$.-$. E:H9$.5I5:Q.$.=:."

F:BB5Q. Q5H#=.$B$#.'Y:$P56:J5-:." -CFF#QBP5HB#Q

E:H9$.5"LbR# :Q57$"5IJ:"#FB5" $. Q5:I7#QI" :F0

FI$H:B$#.-'LbR $-:-CF5QP$-5" I5:Q.$.=E#"5IB9:B

H:. E:F $B-$.FCB-$.B# 9$=90"$E5.-$#.:I<5:BCQ5

-F:H5-$ 79$I5Y:$P56:J5-$-:-$EFI5FQ#W:W$I$-B$H

HI:--$<$5QC-$.=.:$P5$."5F5."5.H5:--CEFB$#.-W:-5"

#. B95H#."$B$#.:IFQ#W:W$I$BJE#"5I'

?%'5@@%&0+-#5&! A. 5I5HBQ#.$HWC-$.5--:."

-#H$:I.5B7#QU$ Q5H#EE5.":B$#. :I=#Q$B9E$ I$U5H#II:W0

#Q:B$P5<$IB5Q$.=$-#<B5. C-5" B#Q5H#EE5." $B5E-B#

HC-B#E-:HH#Q"$.=B#B95FCQH9:-59$-B#QJ:." <:P#Q$B5

$B5E-#<:I:Q=5.CEW5Q#<C-5Q-'G95U5Q.5I#<H#II:W0

#Q:B$P5<$IB5Q$.=$-B#H#EFCB5B95-$E$I:Q$BJ#<"$<<5Q5.B

$B5E-#QC-5Q-$ :." -#QBB95EB#=5BB95B#F0!<:P#Q$B5

$B5E-<#Q:-F5H$<$HC-5Q'

E5,-#&/!L#QB$.=$-:W:-$H#F5Q:B$#. #<E:.J:F0

FI$H:B$#.-$. ":B:H5.B5Q'AB$-=5.5Q:IIJA+Z$.B5.-$P5'

K-B##E:.J-#QB:I=#Q$B9E-5@$-B$ B9575II0U.#7.

E5Q=50-#QB$-H9#-5. $. #CQW5.H9E:QU'

7,,%/=1+,8%,&%1!LF:Q-5E:BQ$@0P5HB#QECIB$FI$0

H:B$#. "LFRb#

%*(&

$-:. $EF#QB:.BH#EFCB:B$#.:IU5Q0

.5I$. -F:Q-5I$.5:Q-J-B5E-#IP5Q-:." Q5:I07#QI" :FFI$0

H:B$#.-<Q#EW#B9 ":B:H5.B5Q:." TMD:Q5:'G95H9:Q0

:HB5Q$-B$H-#<LFRbQ5FQ5-5.BE:.J#B95QQ5:I07#QI" :F0

FI$H:B$#.-'G95Q5$-E:.J5@$-B$.=7#QU #. LFRbW:-5"

#. "$<<5Q5.B-B#Q:=5<#QE:B-'DLN]

%*1&

W:-5" LFRb:I0

=#Q$B9E$-C-5" <#QH9:Q:HB5Q$[:B$#.'

A. B#B:I$ -5P5. 7#QUI#:"-:Q5H9#-5. B#WC$I" M9$0

65.H9 *'&'B95-57#QUI#:"-:." B95$QQ5-F5HB$P5":B:0

-5B-:Q5-CEE:Q$[5" $. G:WI5*'

G:WI5*!D9#-5. >#QUI#:"-#<M9$65.H9 *'&

>#QUI#:" KFFI$H:B$#. S#E:$. KFFI$H:B$#. LH5.:Q$#! S:B:-5B-!!! S:B:L$[5!!!

M:=5N:.U Q̂:F9 D#EFCB$.= L5:QH9 _.=$.5 >5W0̂##=I5

L$[5! 2)R

2)]X.#"5-$ ]'%R_"=5-

X0E5:.- DIC-B5Q$.=

S:B:R$.$.=

AE:=5MQ#H5--$.=

5̂.5Q:B5" L$[5! *'*^

LbR

Y:$P56:J5-

DI:--$<$H:B$#.

AE:=5MQ#H5--$.=$

M:BB5Q. N5H#Q=.$B$#.

5̂.5Q:B5"

L$[5! %'*^

L$[5! %'2^

D#II:W#Q:B$P5<$IB5Q$.=

"D\#

N5H#EE5.":B$#.

_I5HBQ#.$HD#EE5QH5

L#H$:IY5B7#QU

R#P$5?5.-0%&&X

L$[5! %)R

%U C-5Q-$ %')U E#P$5-

L#QB L#QB$.= 6:-$HZF5Q:B$#. N:."#E$[5" L$[5! %^

LFRb S:B:D5.B5Q:." TMD 6:-$HX5Q.5I ?$P5;#CQ.:I

L$[5! %'%^

1'2R.#"5-$ /3R5"=5-

(*%
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TÂTG_DTYZ?Ẑ `?_GG_NLab#I'*] Y#'*a;C.5*&%3!



G:WI5] D#.B$C.5"!!!

LFRb

/2 **'*2 **'%* *%'3] **'%% **'(1 **'&*

%(/ %)'2( %)')3 %)'3) %)'3& %)'3) %2'%3

*&1 %/'/) %/']1 %/'/3 %)'*% %)'&( %)'*/

*)* %2'/] %)'3) %2'1% %3'** %2'33 %3'%&

LbR

/2 %%]'%* %%]'%] %%]'%] %%]'(] %%]'(] %%]'*%

%(/ )]']* )]')/ )]'*& )1'32 )]'(& )]'*&

*&1 )*'1% )*']1 )*']] )*']3 )*'// )*'//

*)* )1')3 )]')3 )1']( )*'(( )1')/ )1'/&

O<A5&'1=3#5&3

G9$-F:F5QFQ5-5.B-:.57W5.H9E:QU #. XY?$

M9$65.H9 *'&$ W:-5" #. M9$65.H9$ 79$H9 $-"5-$=.5"

<#QXYD$ B95<#QE5Q=5.5Q:B$#. #<A.B5I45#. M9$'

>#QUI#:"-$. M9$65.H9 *'& :Q5#FB$E$[5" B#B:U5=##"

:"P:.=5#<B95F:Q:II5I$[:B#. :." P5HB#Q$[:B$#. F#75Q#.

XY?'R#Q5#P5Q$ :H#EFQ595.-$P5H9:Q:HB5Q$[:B$#. #<

7#QUI#:"-$. M9$65.H9 *'& $-H#."CHB5" B#$.P5-B$=:B5

B95$QF5Q<#QE:.H5:." E$HQ#0:H9$B5HBCQ5 W59:P$#Q-$

5'='DMA$ H:H95I#H:I$BJ$ P5HB#Q$[:B$#. $.B5.-$BJ$

WQ:.H9 FQ5"$HB$#. 5<<$H$5.HJ$ :." B95$EF:HB#<F:Q:II5I

F#I$H$5-#. F5Q<#QE:.H5'G955@F5$QE5.BQ5-CIB-:."

:HH#Q"$.=#W-5QP:B$#.-7$II95IF Q5-5:QH95Q-B#C."5Q0

-B:." B95H9:Q:HB5Q$-B$H-#<":B::.:IJB$H-7#QUI#:"-#.

XY?'

?%D%,%&'%3

% %& >:.=?$ 89:. ;\$ ?C#D;$ 5B:I'6$=S:B:65.H9! :W$=

":B:W5.H9E:QU -C$B5<Q#E$.B5Q.5B-5QP$H5-%D&'A.! MQ#0

H55"$.=-#<B95*&B9 A___A.B5Q.:B$#.:ILJEF#-$CE #.

T$=9 M5Q<#QE:.H5D#EFCB5QKQH9$B5HBCQ5"TMDK#$ ZQ0

I:."#$ OLK$ *&%1'1220133

% *& ;$:8$ >:.=?$ 89:. ;\$ 5B':I'D9:Q:HB5Q$[$.=":B:

:.:IJ-$-7#QUI#:"-$. ":B:H5.B5Q-%D&'A.! MQ#H55"$.=-

#<B95A___A.B5Q.:B$#.:ILJEF#-$CE#. >#QUI#:" D9:Q0

:HB5Q$[:B$#."AAL>D#$ M#QBI:."$ OLK$ *&%('//0)/

% (& 89#C $̀ ?$C ?$ ?55X$ 5B':I'̂ Q:F9G7$-B! <:-B$B5Q:B$P5

=Q:F9 H#EFCB:B$#. 7$B9 B7#0B$5Q#FB$E$[:B$#.-%D&'A.!

MQ#H55"$.=-#<B95b?S6_."#7E5.B$ T:7:$$$ OLK$

*&%]'%*/*0%*)(

% 1& :̀P$B-?:." $̂.#-:QN'KHH5I5Q:B#Q<#Q-F:Q-5E:H9$.5

I5:Q.$.='"###$%&'()*+,+-./)*-)(+*0*))*+1$ *&%)$ %)

"%#!*%0*1

% ]& XJQ$:[$-̂ 'T5B5Q#=5.5#C-LJ-B5EKQH9$B5HBCQ5! KB5H90

.$H:IQ5P$57%_6+Z?&'9BBF!++:E"0"5P'7F5.=$.5'.5B"0

.:0H".' H#E+7#Q"FQ5--+E5"$:+*&%*+%&+9-:%&' F"<$

*&%*

% /& ?C5WU5S$ T:QQ$-R$ #̂P$.":Q:,C Y$ 5B:I' M̂̂MO!

=5.5Q:I0FCQF#-5H#EFCB:B$#. #. =Q:F9$H-9:Q"7:Q5%D&'

A.! MQ#H55"$.=-#<B95KDRA.B5Q.:B$#.:ID#.<5Q5.H5#.

D#EFCB5Q̂ Q:F9$H-:." A.B5Q:HB$P5G5H9.$VC5-$ ?#-K.0

=5I5-$ OLK$ *&&1'((0(1

% )& L#":.$K$ Q̂:EC.BN$ D#QW:I;$ 5B:I'X.$=9B-?:."$.=!

-5H#."0=5.5Q:B$#. A.B5I45#. M9$MQ#"CHB%;&'"###2/3

-+%$ *&%/$(/"*#! (101/

% 2& X$."Q:B5.U#b$ GQ:.H#-#M'GQ5."-$. 9$=90F5Q<#QE:.H5

H#EFCB$.=%;&'$%&'()/45 /4 6-/*4-*748 #45/4**+/45$

*&%%$%("(#! 3*03]

% 3& 4$56$ ?$C 4$ RHX55L$ 5B:I'O."5Q-B:."$.=":B::.:0

IJB$H-7#QUI#:"-#. A.B5I45#. M9$%D&'A.! MQ#H55"$.=-

#<A___%2B9 A.B5Q.:B$#.:ID#.<5Q5.H5#. T$=9 M5Q<#QE0

:.H5D#EFCB$.=:." D#EEC.$H:B$#.-"TMDD#$ LJ".5J$

KC-BQ:I$:$ *&%/'*&/0*%]

%%&& D9QJ-#-̂ 'A.B5I45#. M9$4%&& <:E$IJH#FQ#H5--#Q,B95

:QH9$B5HBCQ5'79$B5F:F5Q$ A.B5I%_6+Z?&'9BBF-!++-#<B0

7:Q5'$.B5I'H#E+5.0C-+:QBHI5-+$.B5I0@5#.0F9$0H#FQ#H5--#Q0

H#"5.:E50U.$=9B-0H#Q.5Q! A.B5I$ *&%*

%%%& K-:$N'RDSNKR:-9$=90W:."7$"B9 E5E#QJ"T6R# $.

X$=9B-?:."$.=FQ#H5--#Q-! "5P5I#F5Q)-=C$"5%_6+Z?&'

9BBF-!++H#I<:@Q5-5:QH9' H#E+U.I0EH"Q:E! D#I<:@Q50

-5:QH9$ *&%/'

%%*& 6$5.$:D$ XCE:QL$ L$.=9 ;M$ 5B:I'G95MKNL_D

W5.H9E:QU -C$B5! H9:Q:HB5Q$[:B$#. :." :QH9$B5HBCQ:I$EFI$0

H:B$#.-%D&'A.! MQ#H55"$.=-#<B95KDR+A___A.B5Q.:0

B$#.:ID#.<5Q5.H5#. M:Q:II5IKQH9$B5HBCQ5-:." D#EF$I:0

B$#. G5H9.$VC5-"MKDG#$ G#Q#.B#$ D:.:":$ *&&2')*0

2%

%%(& 6:$I5JST$ 6:Q-[H[_$ 6:QB#. ;G$ 5B:I'G95YKL F:Q0

:II5IW5.H9E:QU-, -CEE:QJ:." FQ5I$E$.:QJQ5-CIB-

%D&'A.! MQ#H55"$.=-#<B95KDR+A___A.B5Q.:B$#.:I

D#.<5Q5.H5#. LCF5QH#EFCB$.=$ Y57 R5@$H#$ OLK$

%33%'%]20%/]

%%1& LBQ:BB#. ;K$ N#"Q$=QC5-D$ LC.=A;$ 5B:I'M:QW#$I! :

Q5P$-5" W5.H9E:QU -C$B5<#Q-H$5.B$<$H:." H#EE5QH$:I

B9Q#C=9FCBH#EFCB$.=%N&'G5H9.$H:IN5F#QBARMKDG0

%*0&%$ O.$P5Q-$BJ#<AII$.#$-:BOQW:.:0D9:EF:$=.$ *&%*

%%]& D95L$ 6#J5QR$ R5.=;$ 5B:I'N#"$.$:! :W5.H9E:QU

-C$B5<#Q95B5Q#=5.5#C-H#EFCB$.=%D&'A.! MQ#H55"$.=-

#<B95A___A.B5Q.:B$#.:ILJEF#-$CE#. >#QUI#:" D9:Q0

:HB5Q$[:B$#. "AAL>D#$ >:-9$.=B#.$ OLK$ *&&3'110]1

%%/& R$-BQJM$ OU$":P5 $̀ LH9::S$ 5B:I'b:I:Q! :W5.H90

E:QU -C$B5B#-BC"JB95"J.:E$HW59:P$#Q#<95B5Q#=5.5#C-

-J-B5E-%D&'A.! MQ#H55"$.=-#<B95KDR>#QU-9#F #.

5̂.5Q:IMCQF#-5MQ#H5--#QO-$.= Q̂:F9$H-MQ#H5--$.=

O.$B-$ T#C-B#.$ OLK$ *&%(']10/]

%%)& S:.:I$-K$ R:Q$. $̂ RHDCQ"JD$ 5B:I'G95-H:I:WI5

95B5Q#=5.5#C-H#EFCB$.="LTZD# W5.H9E:QU -C$B5%D&'

A.! MQ#H55"$.=-#<B95KDR >#QU-9#F #. 5̂.5Q:I0MCQ0

F#-5D#EFCB:B$#. #. Q̂:F9$H-MQ#H5--$.=O.$B-$ M$BB-0

)*%
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