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"+$21(1# $0' >+*$4$ ,10'8$( "$$$0' 30834! "3H$(6!(142!4 .1/-0$% -+*21(14$0"
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5 DI*0$ 67 *+#$* '3>>12! 67'4!, 0'#+$,$4$ *1.0'$('0" 6!0!(1('#$
8+ %2! ,3,$(1!4;

9 7'41,4% 63'+-19%! "$($0'4$41 4+6748(),3#! &'+#!=,12:$#(1#$2!
"1421% 6101(1(1# #7>1(10", $#HS(12$;

A 0'&S$('1#4% 67'4l, 63'+-1%!0$1! + "$,$0'2! "1421* *+ #$"4+6!(1#
$Z+0%$2! + "$,$(12%;
0% < 741, .1/-03%($1$ ,I#$:="+B2!(1#$4$ :3%1!4 0'L.0(1#1! "421*
$2+:11#($8(1# 1 7(1$(1412%;
Q[I=K 7'41,4% 63'+-1%! "$($0'4$41 "1421* 21/(1, 41%+#!, 10'8$(+,(1#$4$

$H-L IS 11 %S 67'4), 0'1#+$,$2! $O'(+/&'$(1#1! "1421* $6,$*+%(1#
1\>>1$%14114;
M 7'4), 63'+-1%!0$4$ +0"I#30" ,$%$654$41 10+0$* [19%$-1(1#$
4%$6!(1#214 $:+#1;
P 0(: &$"#$02! *3% :7#!12$114 :1.,0$% '+2$0!(1# 47&'l ,3#1!
+ $412%;
D#.># [ 9.#3% .1/-03%($1$ 0-1421#,('1# ,$%3$6 (1#$4S F ] 4 &#()\
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< 3"I#+ 63'+-1%!0$ '1"$2! 3636%* ,30'34&'!

1 (368 "# :$# 630,I"$( 2!/(!, + %$4$41 632+-11 "32#,$1! 71!
32+-11 0$*+01,$4$ "I* #9621 161(1!1 +0'$#$0' $68+4$*! (I#$ + O'!
21/(1,4841 "32#1,$4% 1 7(1$(1*2$ '348$ # $# 21/(1, 6+22%* +*($B(14$4S$
7.4381(14$4% 1S 1'N6$*1,11 6+($8 +$114  $A0++,(14$4$  1("$4$
'$6+*1 "$($0'21  0I"(10'2! *141$ ,34#211$ +6S((1#4S *H12$ /I $0'(!:
&'$HI2$ '3 S 21/(,(1# $&'$2! *141$=*141$ "3#+((# *1#],$(12$8$
3(14 4111, $40+4$*1, 11 :1(8$ :3,34 >+4($ 1:$L1! | #+- 63'$,1! >32!

81,,! %$*+4 *7,81%12$ PP =*$(11&'1 :$% 234*+4$ $88$ ,$%$61! F8IHS,!($0,¢
/1 0+,0$!($0,$8G :+ ($: 87(114 72$8 /! "# $88!(10$2! '16 3636%* "$#1 $4
"SHH((HS 1L $(114($184S *1.O'S $(16$%  3421% "3#+((16$41 ! %$
SH(IHS H$6 21/(1, (14 ,+6+4$214 0$41: 8+ #$(2$ '16 /! '+%$#1$ 834118
3(16$41 10+#1,(1#$ + 1 #$0$2! 70'$,$: 87(*IH6$%  10!(14  PA<=*$(2!
IH+4$%14$41 111018$ /! 7#+0$6! O'TI#(I#$1] D 4$41 *I12#+ "3#+($

101428 7T*$A&'N($8  +#THILL  *7.41611 3H$ .$(2!1$ AIHI(6(#
F2$#$(2+" '+(211$ *+42$#3/&'S 6+221G +08+(8!($ FHIH&'I($G *+42$#3/&'14
+6:1(1# ,10'(142%

3UHAS2ILS "3HH((1H *TH *3%$2! 61/>32 7814 I(1,1 W $# 21/(,

:3421% "3#+((14#214 01"(14$0" /+0$,1(1#6$ $%(1*2% +6$((1#$4$ $0'(1: &'$"12$
'34$41 3&'34 "4 :$# 21/(1,4$41 632+-11 "32#1 $4$41 10+0$4$ -3"1#+(1#
63'+-1%10$ ,10'8%( 7,12$

3"H+(1# 63'+-1%10$ = 363621/(1, 632+-11 0$*+0!,(1#$214 $H#S$
(S 3 M M4 1M3(+220 +(L(H2) -3MIEH(16S LI .+ >1$$1$
JHE+(1#$4$ 63'+-1%! "$($0'2! 3(1#4$41 63,,108( $0'(10'$4$ ,116$4(10'2!
621 "3,"I#$0' /1 ,$8(10' $O'(1#$4$ :I>1#$0'21 81,1 I'6%*!, 8I0:

7028 (1,0 -3MH(# 632+-1103 +(2$1! "+ *$(114 *3+#$211$ $O'(1#
PA<=*$(2!14 .+ PP =*$((#1!1&"1 *7.$: 87(2% (78%4 0'3 2I/#11&"
*3"+#$211$  $0'(16$ :I>IH$0' 3&'34 7 .$*+>(1# :+ (6'28 -0308$ :3
#(1#2! F,$4& ($8 21H(#$2!G 1:$* +-1,(1# $0'(1: &'$"1#$0" 1/1#$*1(14$
BH($ .B( 1(+81,(1# *3% T#2$8% .I("$6$% .I(" .+ >1($1$6$% :34214 >$22%*
WIHIH(142%  3421% '+(1,(1#2! :$% $H=ISHS6S%L1 *+#216 THSO'Ll 1*5+#



7HAI0 72$8  30,1"$(($8 21/#$211$4] -1/"3(+221 '+(1,(#2! -3"IH+(1#
63'+-1%10$ +6+4$214 *7,1#($ $>+:$* $O'(# "$($4! +0'(142$ 36(12!4
630,I"$(($1$6$%4$41 210,(1:8$ 2V/#(14#$2! -3"1#+(16$ /! '3232(16$ ,1:$$*
L (214 3#(S .$(211$ HSH(1H214 63'+-1%! "$$$0'  -3"I#+(16$41
6+ ,128( "1+, -1+($*1,$4$ |1 634810 +#10$211$ /19$-1(1#4$ '1( 7,$0' 3&'34
%:78$0,+4 '38361,$ ,+6+4$214 PP =*$(2! -3"l#+ 632+-110$ $%$6$
-3"l#+ 63'+-1%10$ ,$%$6$1! 1*(14,$4$(2$  141$214 ,10'8$( 7,$(114 303
$%$6  %:78$0,+4 7OH3:($810$  32+-11 /1%$#($1$ 1#8$:$1! B$H!/&'S
-3"#+ 632+-110$ /1 -1/"3(+221 /1%S$*!,(1# +0"1#610$ 0$-1,$2! ,$4&'($8
UH(H#211$ 1:$$* +-1,(1# $0'(1: &'S"I#$0" -1(+81,(1#$ '162! 'I(+8!,(1#4$41
+(2$4% +($0' /1 3(1HASAL +"$:1,(1#$4% ,311,$0' /1%$-1(1#$4$ 1>1#12$  16(18!,
-3"IH+(1# 63'+-1%10$4$ #$/+>(14,$#$0'4$41 10+0$* 8+407HO$*10$  %:78%0,
70H3:($810$ #7%$274,$ O(+6 #$6+/4$41 PPA=*$( P=IH#7(2! +0'874,
O'I#$21 4+ ($: + 114 TOH3:($8! -1+((1#$4$41 74110'$2! 0+ % (1114
43,"$2! 1*+4 7.$(114  %:78%0,+4 7OH3:($8!10$ #7%$274,$4$41 PPK=*$|
A=61#,211$ #6+4S1! ($4+14 I'+($4$ /1 1(" .+ >1($1$ $40'++,(1#$4% | 1:$$*
+-1,(1#214 63'+-1%! "$($0'4$41 016!#!($ ,$%$6$4$ ,10'8$( 7,$0' #70H3:($8!2!
LB /1 ,7.4+174 .3030$*1,($ -1/"3(+22! /1%$*1,(16$41 +(2$4$ +($0' /!
+'$:1, (14$4$ 14, 1#1- 7,80' 61"012$21  %:78%0,+4 70H3:($810$ 32+-11
N%$#($1$4$41 3"+ 632+-10$ /1 -1/"3(+221 /1%$*,(1# +0"1#610$
471$%$2!  %:78%0,+4 TOH3:($810$ 1/"3(+22! /1%$*1,(1# /1%$H#($1$ F ~ G
10'8$( "$($42$

NABAL 10+0%* /19%$-1(1#$ /1 -1+($*1, *+ 41($0'$ 10+014) -1/"3(+22!
N1%$*1,(16$ 1, 1#1- 7,80' -3"1#+(1# '*+.$ /1 O1(+6!,($1$4$ 63'+-1%!
"$$S0 -1/"3(+221 /1%, (4 *3% TH11421 3(1#AS4L +"$:),(1#$4$ ,311,$0"
1621 %IIHSAS 8I61%,$#S0' 0+10$2! 21/(1, 0$*+0!,$4$ $0'(": &'$"$0" /!
161(11 +0'$#$0" -1/"3(+22! /1%$*1,(16$41 +(2$4$ +($0' 162! :3421*
(121 81, (1H4S +0MI#S0'4$41 21/(), ,$%$6$ F E G4$ 10'8%$( 7,30’
1 34$41 -1+($*1,$4$ 1 684(10' -3"I#+ 63'+-1%10$11 #I'1#($8 "$$$0'
N%S#(S$B(1E $2+#I(14 BII((S* 21/(1, +HLIA(HS -1+($*,$4$ 63/+-$"(10',$4#$:
S0 61"012($ 210,3#(1#4$ $0'(1: &'$"$0" /1 +81%+(1#11 "1, $(114

4$41 B3/1--1"$*1,($ $O' +($: +#$0'$2! 616(18!,$6$%2! *1#! $(=
114 83&'($ '3"3"$* :1%!4$41 I'6$*L,$ 8l,! 36(1214 -1/"3(+22!
1%$*1,(1# 6101(10$2!  %:78$0,+4 70H3:($8!0$4$41 B '+($ /! '3232(16$
J$$* /1, 7.4+174 .30308%!,($ -1/"3(+22! /1%$*1, (14214 63'+-1%! "$$$0"
+ 1 #$0$2!C1$ F PPP=*G B 3"I#+ 63'+-1%10$ ,+ 1 #$0$2!C1$ F5
*G B $2#+,7.488] $40++ (IHSASHSL .1/-0$%($1$ ,+ 1 #$0$2!C1$ F PPP



B 12$1,0$*1/$* .1/-0$%($8 ,+ 1 #$0$21C1$ F5 =*G B T##+#$%61! "I#0
83#10' ,+ 1 #$0$2!C1$ F5 =*G BD3,"I#3/ .$%6!,$ /! "3,"1#3/&'$(1#
+ 1 #$0$2!C1$ F5 M=*G B +1$4 .!1/-0$%($1$ ,+ 1 #$0$2!C1$ F5
"+434(1# TOH3:($8! #7%$274,$4$41 $88%,! -1#6+4$ 1%6$#(1# '81610$4$41
9 214 +#,$" "W+ || -1#6+*$0'(1#$4$ 1*,$0' 6368$4 D!:3( "$($41!4

67 *+#$* '3>>1,(I#21 +00$*! D THEIA$H  #140$*  8#I$4l

3*38  #$,14$*1  UTHOMSHL I($H /1 40" *7,18&'S 21/(1,(16$41

-3"l#+ 63'+-19%10% ,$%$6$4$ 0'18((14,$4#$0" +#10$211$ I>#S:I(#S $4+:1,1!
+($4114  %:78%0,+4 -3"I#+(1#$4$ -1/"3(+22! /1%$*!,(1#214 63'+-1%!
7,80'4$41 "+434 :$(14 :7(1$(14114 10+0$* 16+ $((1#$) $A0+AHIH/IH($8
$40+4 "1¥+.$ /1 0+1 ($1 $4$41 30,$/+#(S1$ 1. o+#+ 4S41 + % /1", $21 THS($
[ $0'+4&' ($($1$  -1/"3(+22! /1%$*1,(1#214 -3"1#+(16$ 63'+-1%! "$($0'
Q+HI(1HSABA1 8+ HH(SO'S2$#

70H3:($8! E  %:78%0,+4 T70H3:($8!10$ #7%$274,$4$41 PPM:
*$( =278LH#2I1$ 1#6+4$1! 104014 +0' /1%$# ,+6+4$214 +0"IHS(12$
+%$#1$ 83421 E 4$41 #70H3:($8! 6!'I(($* /! +:*78, :+0"$&'$2!4
$+#l, A 1 '3232%* /I A 214 +#$" -3480%+41( "3*$ ,$%$62!4 $i+#,
114 -1"3(+221 [1%$*1, (16541 +(2$4$ +($0' /1 3(#2! "#18!, "$($0'
2U(1, $%$6$ -1+($*1, +($: +#6+"21 3 $%$6 *11+4] 8+407HO$*14$
T(1$(10° 10+#,(100 I(S($* SO 3H(S 210,3#(# *H1.$0' /! 3(16$
161(1] +O'$#$0' -3"W+ 63'+-1%10$ 83&' /I /+0$,!1(1#$4$41 2+$6$*
R 1IH(S1$4S |1 6S4(10° I(+81(1# I(+8L(H# 1S$* +-1,(16S 14, 1#-
"$($0' 1621 1("1H#+ '168+H#($8 +#I0$2] +($: +HS(1*+,114 $O'(1# + %$4$41
$>+:$* 41,$>1(14$4$ TH6+"2!

3 ,$%$64$ *14121 #$/+>(14,$#$0' /! 630,I'816(10'2! '3836!,$6$%
46+4$214  -3"H(16$  -1/"3(+221 1%$*!,(1#214  63'+-1%! "$($0'1!
(1048 ,10'8$( 7,80°  (16$ ,104$-(10" 1/1#$*1="3,"1#3/ ,$%$6(14#$4$
87411% $#$0' /1%$-1(16$ ,18+6$((10',$#$0" /I 3(16$ %!6+41/$* >$'+%(1#
:$(14 ,16$4(10' 03/ +0,$ .$%6!,$4% *1#1,$0' 81:$ ,12:$#(1# +#10$2! 81,,!
14216 8+ #0!,6+"2!

+%$#1$ 83411 87($: E 1#8$:$2! B I>+,8+#C 70H3:($8! "$2$#3/=
"3,"1#3/ 61#81%$ B 1(+08+#C 61.030 'l#:$*(10', $#$(114 "$2$#3/="3 " 1#3/
"$06$ BD3,"1#3/&'$SC BDI!6&'$"C B (6!%+#C "$06(1#$ ,10'8$( 7,$($:
3(# +6+4$214  6$41214 +#,$" 61+, 11 3H(S -1/"3(+221 /1%$*],(1#2!

(S *+#216 (T#S(2$ 36(12!14 +>$8$0,+4 7OH3:($8!0$4$41 DI*#+""36
781,$21 0+28# 1+ (114 ,76$#*+ '1(+81,$ PPM=*$(2! '+'$6!#2+42!
0+2$# :+ (114 07( +-1,$ PPP=*$(2! 3#8$*121 # +* :T#114 %6$# %$(%S(



PPP=*$(2! DI6&'$" 2+/+4$2! *3%!1! 87(114 "+# 8+ &'$0'S 5 =*$(2!*3%
TH1IA +0'874, [$(+*1,$ D+2$#S$*! :781,$211$ ,76$#*+ '1(+81,$ 5 9=*$$2!
D$#1 $0$0,+4211$ *7# 03#$($0'S /! :+0™1(1#4$ 630+( ,1#$"10$2! 87(,$#$0'
6368%4 3 *+ 41($0'211$ $O'(# 01/$*10$4$ *14121 +0'$#$0' 6!"012$2!
#T0H3:($8!14$41 8+ H1$4! O'l'#(1#$2! >36(12!4 +0'874, 161#"142
42$>+4  $%%!. '$H&'S" A1#74 /! :+0™ >+*(1#2! 61.030 BD3,"1#3/
$%61,$C ,$%$6(14$ ,3%$(114 /1 3(1#4$41 %$6610$1! '1# "1421% 780,#76!(
N1%$*1,(1#2) I'+($4$41 "1*+,$11 O1(+6!,($1$1! .1/- 0+(3/&'S '+(1,(1#2!
*+#216 THSO' 1%$-10$ *38(1,$(114 D3,"I#3/ .$%6!,$ ,$%$6(1#$4$41 + %
7(7-+4 #1"6(1#$ 61/>32 F6I0!(14 +0'874, O'I'#$2! <O 161#"142
O'I#$2! P /1 '+81%+G 3(# ,34=3834 + % [1%$-1(1#$4$ I>HI2$(1H
5 M=*$( "1:3( "$($41!4 BD3,"I#3/ .$%6!$ /I "3"#3/&'$S 6!"+6$
+ 1 #3$0$2!C1$ D+4344$41 61"012% = "3,"1#3/ .$%6!,(1#$ -1+($*1,$4% ,10'8%(
7,$0' 0+'10$2!1$ 634+01:1,(16$ 1#,$:11 0+($0' 0'34$41278 -1/"3(+22!
1%S$*,(1#4$ 1, 1#1- 7,50'2! $0',$#+8 7,3/&'S "3,"H#3/&'S(# 3(HA$A1 +$(-!
L %+(1#$ /! %:78$0,+4 7OH3:($8!10$ :+0™1 -3"I#+(1#$4$41 '3"3"$*
Il $>,$6+%* 63'+-1%10$ 610I(1(14#$ 3(16$ 0'I'+21,(10' /I #+*.1,214
+,819$0' 162! $>,$6+$* '$6+* "$$$0' 6101(1(1#S$ 7(1$(14114

'3421% $($: -3HH(I# 63'+-1%10$ I 1420 -1/"3(+22!
N%$*1,(1#2!1  -3"1#+(16%  6+22%*  #703#0(1#4$  63'+-1%!  "$$$0"
-3UIH+(16$41 "1421% 1, $="1#181, "$($0'S (L "1421% &'+H#1=,12:$#(1#
$(14 *+#216 T#$0' 0'$810,(14114 '3232(1#2! "33/ /I ,$8(+/
$O'(1#$4$ +($: +#$0' $0'(1: &'$"IHS0' 1#6+"(1#$4$41 63,,108( $0'(10'$4$
1 6$4(10° N1%S-ISIH$AS ISIHI2$  TH+ *T# *3%$2! 3636%* "$#1 $4
"SH+((1H$ '3>368+# "3#+((1#4$41 %!6+41/$* 3#H(HS 61/>32 7814 03
$(14 $#1L 1$$* /1 7.4+174 .30308*1,($ -1/"3(+22! /1%$*!,(16$41
S+ ($0'($1$ 63" + (L14($1$214 ' $# 21/(1,21 /1 34%41 "W $#
'3132$2! 1621 1+ 1 $4$21 -3"IH+(1# 63'+-1%10$ 21/(!, ,$%$6$ ,10'8%(
7,$(128 /! 34841 1%S$-1(1#$ 143" :7(1$(1412$

<5 1/"3(+22! N%$*,(1#  3(1#4$410!:1:&'$
+65(('#$/!  .3030%*!,(\#$

40+4%*], + %$ABAL I+, -1+($%1,$2! 3#(S 8+ #$4$0'211$) 1:$$*
7.4+174  78+(+1$8 /1 14 #+H+174$8 I/-=.1#(1#1] 23& 87(12$
$#(10'114  $((,(1# 10'8$(+,$ F GA$41 61$36+,$1! 8+ # + 114
10#4%41 K ==Q$$J1#02 234/+ I'+(:$4$41 K -+$%$ M =*$((#2; _TS = &



S1/M3(+221 1%$*, (#2014 19%$*!, &'78814  342!1* 4+.30'($8 :$%4%41
10#$6$%2! ''6 34214 87*$4 ''6 83%!,5($0'$ 63"I##!#

%:78%0,+4 70H3:($8!0% 19%$#(1# 1'81610$4%41 PPM=*$(
5L=+8,:#211$ A<<=0+4($ B 7.4+174 ,1:$$* /1 78+(+1$8 ,302!1$ -1/"3(+22!
1%$*!,(16$41 ,104%-$ ,+ 1 #$0$2!C1$ "1#+#3$2! 616(!18!,$6$% '3232$2! 0+2%#
+ $0'$ 636884 :+ 114 :IH&' 3#2!11$ -1/"3(+22! 1%$*!,(1# ,104%-(!:
TH$(114

1"3(+22! 1%$*!, F G = 6!(36 '32322! *3% :7#1!4 -1(+8!,
(+8!, /1 +0™M [3#211$  +-1L(1# 41,$>1082! 830'$(16%41 + $6%1!
O!(+6!,($1$1! ,7/1#18=1 #+-211$ 1:$$* 63'$,1! 07%$(1#($ 6+22%* Yl##
*7,81%3/&'$  +216(16$41 ,3#630° 0'1#+$,$ :3%$($0'$1! +($: 87(12$114
+(1,2%#

1/"3(+221 [19%$*1,(1# .1/-$4$41 1#"1($0' ,7%($1$1!1 8+ #! 3(1# "3*$211$
1343141 1+ $4129)

IG ,10+2%-$* = *7# 03(8%4%0'$ H+#,(10" #140H+#, [+03,!1(1#$2!:
UIHSHI(1# /1 - +0™1(1#O

(G 0'$221,($ = *+41 $A(# %S 11%(1# +,$($: &'$"3/&'S H+#,(10'(1#
/1 +0"(1#O

2G 6+ ,12$( F+ #,&'1G = 03/ ,+0"$4(1#$ /3("+4(16$41 +,5($:
&'$"$0'$ #12$+-1+( 6+221(1# +"$: &'$"3/&'$ V/I#$*I(1# 1 +0™I(1#O
7G  #l/+4 = 078%4=!0,! ,[I#"1(3/&'$ .V-('#) "3#H1 +"&'$($8

TH$276$*1(16541 1#"1(30'S ,3H#+"4$41 $-(+0(14$0'S 03/4$41 8$6*+/$
6+221(1# :$(14 $-(+0(14$0'$ /! +0™I(#

1"3(+221 [1%$*1,(1# 141 I#"1($0' 6$"*+0$1! FO0'$810,(14114(1#
0+4$L! /1 6+228* *+ "+ $0'(1# 6$"2+#$1! "41:G 8+ #1 A 134#3'11 :+ $4128)

+81( F+:*78, 6$"*+0$2!1$G

5 II(($*

9 70H3:($8! F6$(($*G

A #140&'T1HI$* F1(+:1(G

+8I( -1/"3(+22! N1%$*!, = $#+# +:*78,11 N((3"($ :+ (5 34%$41
6$"*+0% + 0! +:*78, '3232% :$(14 &'TLHI(1412$  3421* [1%$*!,
41,$>1082! 214 +#$" i+ (61114 +216 SL#(14114 *+8% 214 +#.$"
+ (61114 +2164$41 '+, -1+($*1,$ O'l#+S,(14$ :3%$(114 *+.32 6+228%*
Yol -1/"3(+22! [19%$*!, HI*2+ :+ 114 83421 741 816 +*($8 $0' '"$
B$"2+#$4$41 641 #4214 +#,$" 1+ 61114 6$"2+6S ,10'8$( 7,114
'$0+:(1412$ 3421 +"$:1,(#$ 0'3 +:*78, 83&'$ /! #703#0(14$ :$(14
311,$(12%



PH($* ,1/0$-211% -1/"3(+22! '%$*!, @!'+($ *10'1*2$114 '3232
FI'+($ H348,$ O1'# ,36!4 /$(+*!,G :$(14 &T1I#I(1412$  3421* [1%$*!,
41,$>10$2! 214 +#,$" $#H+" < 214 816 1+ (61114 +2164$41 '1*+,
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