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   Kırklareli is known as a leading province in oak honey production in Turkey. Kırk-
lareli is located at the foothills of Istranca Mountains and has a rich oak diversity, therefore 
it is an important source for oak honey production. Oak honey is one of the secretion 
honeys and the Hungarian oak, which has the highest secretion production capacity, is one 
of the seven oak species commonly found in the oak forests of Kırklareli. This region has 
a great importance especially due to the presence of the bee eco type known as Thracian 
Bee. As a result of the work carried out by the Kırklareli Beekeepers Association and the 
Provincial Directorate of Agriculture and Forestry, an isolated zone with a diameter of 30 
km was established to protect the bee eco-type. In this way, the oak region and bee species 
have been protected and Kırklareli Oak Honey has turned into a unique production area. In 
this study, it was tried to determine the reasons of consumers who prefer Kırklareli Oak 
Honey with Geographical Indication. A questionnaire was sent to 403 participants between 
the ages of 18-70 living in Kırklareli Central District and other districts through web social 
media platforms. A 5-point Likert scale was used to measure the reasons for the partici-
pants' preference for oak honey and then reduced to 4 sub-factors by factor analysis. The 
results of the data analysis were evaluated and the following conclusions were reached 
about the consumption preferences of individuals consuming Geographically Signed Kırk-
lareli Oak Honey. It was determined that the most important reason for the individuals 
participating in the research was that oak honey is rich in antioxidants and minerals and is 
healthy. In addition, it was seen that there was a significant and parallel relationship 
between 4 sub-factors such as preference, trust, labelling, health and price among those 
who consume Geographically Signed Kırklareli Oak Honey. Individuals prefer to buy 
healthy oak honey from reliable producers and sellers who sell certified products. They 
attach importance to labels showing the quality and content of the product and prefer prod-
ucts with affordable prices. It was also concluded that Geographical Indication elements 
positively affect the purchasing decisions of the product.
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@(2,=(*!.)99)25&6!9,$!2,+*5=($*!6,!).(+6)94!
63(! ,$)/)+! ,9! 0$,.526*! '+.! 0$(1(+6!
2,5+6($9()6)+/8! 73(! $(/)*6$'6),+! ,9!
/(,/$'03)2'&! )+.)2'6),+*! (+*5$(*! 63(!
0$,=,6),+! '+.! 0$,6(26),+! ,9! '! 0'$6)25&'$!
0$,.5268! 73(*(! '$(! 0$,.526*! 63'6! 3'1(! '!
5+)J5(! $(&'6),+*3)0! -)63! 63()$! 0&'2(! ,9!
0$,.526),+<!@'*(.!,+! &,2'&!0$,.526),+!'+.!
,$)/)+! WGQX8! 73(! [5$,0('+! f+),+! J5'&)64!
0,&)24!')=*!6,!0$,6(26!/(,/$'03)2'&!,$)/)+*!
'+.!63(!5+)J5(!23'$'26($)*6)2*!,9!6$'.)6),+'&!
0$,.526*8! K(,/$'03)2'&! )+.)2'6),+*!
2,+*6)656(!)+6(&&(265'&!0$,0($64!$)/36*!9,$!63(!

+'=(*! ,9! *0(2)9)2! 0$,.526*! '+.! 0&'4! '+!
)=0,$6'+6!$,&(!)+!6$'.(!+(/,6)'6),+*!@(6-((+!
63(! [f! '+.! ,63($! 2,5+6$)(*8! K(,/$'03)2'&!
)+.)2'6),+*!0$,1).(!63(*(!$)/36*!9,$!*0(2)9)2!
0$,.526*!63'6!3'1(!'!*6$,+/!&)+%!@(6-((+!63(!
'$('! ,9! 0$,.526),+! '+.! 63()$! 5+)J5(!
23'$'26($)*6)2*!WG\X8!73(!+'=(*!,9!0$,.526*!
$(/)*6($(.!@4!.(*)/+'6),+!,9!,$)/)+!'$(!63,*(!
-)63! 63(! *6$,+/(*6! &)+%! 6,! 63()$! ,$)/)+8!
K(+($'&&4<! 9,,.! 0$,.526*<! @(1($'/(*! '+.!
'/$)25&65$'&! 0$,.526*! '$(! $(/)*6($(.! )+! 63)*!
-'48!B!0$,.526!$(/)*6($(.!@4!.(*)/+'6),+!,9!
,$)/)+!=5*6!@(!&'@(&&(.!-)63!63(!$(/)*6$'6),+!
='$%!^&,/,`!'+.!63)*!&'@(&!=5*6!)+2&5.(!'&&!
63(! $(/)*6($(.! 23'$'26($)*6)2*! WGOX8! 73(!
0$,.526),+<! 0$,2(**)+/! '+.! 0$(0'$'6),+!
0$,2(**(*! ,9! 0$,.526*! $(/)*6($(.! -)63! '!
.(*)/+'6),+! ,9! ,$)/)+!=5*6! 6'%(! 0&'2(! )+! '!
*0(2)9)2!$(/),+8!"#$%&'$(&)!>'%!?,+(4!)*!'+!
)=0,$6'+6! (U'=0&(! )+! 63)*! 2,+6(U68!
B2'.(=)2!*65.)(*!,+!,'%!3,+(4!3'1(!*3,-+!
63'6! ,'%! 3,+(4! 3'*! 3)/3! '+6),U).'+6!
*5@*6'+2(*! '+.!03(+,&)2! 2,=0,+(+6*! WGLX8!
:+!'..)6),+<!)6!3'*!@((+!.(6($=)+(.!63'6!,'%!
3,+(4! 3'*! '! 3)/3! &(1(&! ,9! '+6)=)2$,@)'&!
(99(26! '/')+*6! 0'63,/(+)2! =)2$,,$/'+)*=*!
WGHX8! 73($(9,$(<! ,'%! 3,+(4! )*! (+6)6&(.! 6,!
$(2()1(! /(,/$'03)2'&! )+.)2'6),+8!
K(,/$'03)2'&&4! ='$%(.! 0$,.526*! 0&'4! '+!
)=0,$6'+6!$,&(!)+!63(!='$%(6)+/!,9!"#$%&'$(&)!
'*! '! 6,5$)*6)2! .(*6)+'6),+! WGNX8!
K(,/$'03)2'&&4! &'@(&&(.! 0$,.526*! '$(!
0$,.526*!63'6!.(0(+.!,+!63(!23'$'26($)*6)2*<!
9&,$'<!0$,.526),+! 6(23+)J5(*!'+.! 6$'.)6),+*!
,9! 63(! $(/),+*! -3($(! 63(4! '$(! 0$,.52(.8!
73($(9,$(<! 63(4! ='%(! '+! )=0,$6'+6!
2,+6$)@56),+! 6,! 63(! *('$23! 9,$! $(&)'@&(! '+.!
*0(2)'&)*(.! 0$,.526*! 9,$! 2,+*5=($*! WGVX8!
c3(+!9,$=)+/!,5$!0$(9($(+2(*!'+.!1)*)6)+/!
6,5$)*6!.(*6)+'6),+*<!K:!0$,.526*!3(&0!5*!6,!
='%(!*'9(!23,)2(*!WLH<!LMX8!:6!3'*!'&*,!@((+!
,@*($1(.!63'6!*523!0$,.526*!0&'4!'!.(2)*)1(!
$,&(!)+!6,5$)*=!(U0(+.)65$(*!WLYX8!75$%(4<!'*!
'! 2,5+6$4!-)63! $'$(! /(,/$'03)2'&! 9('65$(*<!
3'$@,5$*!1'$),5*!&,2'&!'+.!K:!0$,.526*8!73(!
&)=)6(.! $(*('$23! ,+! &,2'&! 3,+(4*! '+.!
2,+*5=($! $(&'6),+*! (=03'*)*(*! 63(!
)=0,$6'+2(! ,9! $(*('$23! )+! 63)*! 9)(&.8!;,$(!
*65.)(*! *3,5&.! @(! 2,+.526(.! ,+! 63(!
0$,=,6),+<! @$'+.)+/<! ='$%(6)+/! '+.! *'&(*!
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,9! 63(*(! 0$,.526*8! T2)(+6)9)2! $(*('$23! ,+!
/(,/$'03)2'&&4!='$%(.!0$,.526*!0,)+6*!6,!'!
0$,=)*)+/!'$('!)+!63(!9565$(8!

C%D"* E7>"&6>F&"* %8* G6:>%&(* H??":>78B*
2%8(FD"&(I*@%8"#*J&"?"&"8:"(*

:+!'!*65.4!6,!(U'=)+(!63(!3,+(4!05$23'*)+/!
3'@)6*! ,9! 2,+*5=($*! '+.! 6,! /5).(! 63()$!
@(3'1),5$'&! 3'@)6*<! )6! -'*! 2,+2&5.(.! 63'6!
'&=,*6! 3'&9! ,9! 63(! 2,+*5=($*! 0$(9($$(.! 6,!
@54! ,+&4! @$'+.(.! 3,+(4<! '&=,*6! 3'&9! ,9!
63(=! 0$(9($$(.! 6,! @54! @,63! @$'+.(.! '+.!
5+@$'+.(.!&,2'&!3,+(4<!'+.!O8Qb!0$(9($$(.!
6,!@54!,+&4!5+@$'+.(.!&,2'&!3,+(4<!'+.!63(4!
63,5/36! 63'6! 63(! 2,+*5=06),+! ,9! @,63!
@$'+.(.!3,+(4!'+.!5+@$'+.(.!&,2'&!3,+(4!
-'*! '! +'65$'&! 6$('6=(+6! WLGX8! :+! 63(! *65.4!
2,+.526(.! 6,! .(6($=)+(! 63(! 2,+*5=06),+!
0$(9($(+2(*!,9!g'$'!3,+(4!)+!T)1'*<!g'$'<!)6!
-'*! 2,+2&5.(.! 63'6! )+.)1).5'&*! 5*(.! 63(!
'00$,0$)'6(!'+.!$(&)'@&(!3,+(4!2,+*5=06),+!
0$(9($(+2(*!WLLX8!:+!'!*65.4!2,+.526(.!)+!63(!
2)64!2(+6$(*!,9!A)+/h&<![&'F#i<!;'&'64'!'+.!
75+2(&)<! )6! -'*! ,@*($1(.! 63'6! 2,+*5=($*!
-,5&.! @(! -)&&)+/! 6,! 0'4!=,$(! 9,$! +'65$'&!
'+.!,$/'+)2!3,+(4!'+.!63)*!-)&&)+/+(**!-'*!
0'$'&&(&! 6,! 63(! )+2$('*(! )+! 63(! $'6(! ,9!
(.52'6),+! WLQX8! :+! '! *65.4! (U'=)+)+/! 63(!
2,+*5=($!0$(9($(+2(*!,9!3,+(4!2,+*5=($*!
&)1)+/! )+! [$F5$5=! 0$,1)+2(<! )6! -'*!
2,+2&5.(.!63'6!'*!63(!(.52'6),+!&(1(&!,9!63(!
2,+*5=($*! )+2$('*(.<! 63()$! 3,+(4!
2,+*5=06),+!)+2$('*(.<!'+.!63(!+5=@($!,9!
23)&.$(+! )+! 63(! 9'=)&4! '+.! 63(! )+2$('*(! )+!
)+2,=(!)+2$('*(.!3,+(4!2,+*5=06),+!WL\X8!
:+!'+,63($!*65.4!6,!.(6($=)+(!63(!'-'$(+(**!
'+.! 2,+*5=06),+! 0$(9($(+2(*! ,9! [/(!
f+)1($*)64!5+.($/$'.5'6(!*65.(+6*! 6,-'$.*!
@((! 0$,.526*<! )6! -'*! 2,+2&5.(.! 63'6!
'00$,U)='6(&4!63$((IJ5'$6($*!,9!63(!*65.(+6*!
0'$6)2)0'6)+/! )+! 63(! *65.4! 2,+*5=(.! '+!
'1($'/(!,9!YVO!/$'=*!,9!3,+(4!0($!=,+63<!
=,*6&4!9,$!@$('%9'*6<!@(2'5*(!,9!63()$!3'@)6*<!
63(! 0'2%'/)+/! '+.! '0)63($'04! )+9,$='6),+!
-($(!(99(26)1(!'+.! 63(4!9,5+.! 63(!0$)2(!,9!
3,+(4!3)/3!WLOX8!:+!'+,63($!*65.4!2,+.526(.!
)+! :F=)$! 0$,1)+2(! '+.! )6*! 2(+6$'&! .)*6$)26*<!
63(! 640(! ,9! 3,+(4! 2,+*5=(.! =,$(! @4!
2,+*5=($*! -'*! *65.)(.! '+.! )6! -'*!
2,+2&5.(.! 63'6! 0)+(! 3,+(4<! -3)23! )*!

,@6')+(.! 9$,=!0)+(! 9,$(*6*! .,=)+'6)+/! 63(!
9&,$'!,9!63(!$(/),+<!-'*!0$(9($$(.!=,$(!WLNX8!
D5$)+/! 63(! &)6($'65$(! $(1)(-(.<! )6! -'*!
+,6)2(.! 63'6! 63(! $('*,+*! 9,$! 63(!0$(9($(+2(!
,9! 3,+(4! @4! 2,+*5=($*! '$(! =,*6&4!
'0)63($'04! 0$,0($6)(*<! 9&'1,5$! '+.!
+56$)6),5*+(**<!'+.!63(!3'@)6*!,9!2,+*5=($*8!
:+!'..)6),+<!63(!$(*5&6!63'6!*,=(!2,+*5=($*!
'$(!-)&&)+/!6,!0'4!=,$(!9,$!+'65$'&!'+.!&,2'&!
3,+(4*!-)63!63(!).('!63'6!3,+(4!)*!3('&)+/!
-'*! 9,5+.! 6,! @(! $(='$%'@&(! )+! 6($=*! ,9!
2$('6)+/! 0'$'=(6($*! 9,$! 3,+(4! ='$%(6)+/!
*6$'6(/)(*8!

KH-<.+HEC*68'*K<-@/0C*
73)*!$(*('$23!)*!,9!2$,**I*(26),+'&!$(*('$23!
640(! '+.! 63(! ='6($)'&! ,9! 63(! $(*('$23! )*!
J5(*6),++')$(*<! ,+(! ,9! 63(! J5'+6)6'6)1(!
$(*('$23!=(63,.*! WLVX8!a5(*6),++')$(*! '$(!
6,,&*! 9,$! *6'+.'$.)*)+/! ,@*($1'6),+*! )+!
*,2)'&!*2)(+2(*!WQHX8!73(!0,05&'6),+!,9!63(!
*65.4!2,+*)*6*!,9!)+.)1).5'&*!,1($!63(!'/(!,9!
MV! '+.! 5+.($! 63(! '/(! ,9! OQ! &)1)+/! )+!
"#$%&'$(&)! 0$,1)+2(! ^C$,1)+2)'&! P(+6$(<!
Rj&(@5$/'F<! A'@'(*%)<! D(=)$%h4<! ",9k'F<!
C(3&)1'+%h4<!C#+'$3)*'$<!l)F(`8!B*!,9!YHYY<!
63(! 0,05&'6),+! ,9! "#$%&'$(&)! )*! G\V8GLO!
0(,0&(8!73(! +5=@($! ,9! )+.)1).5'&*! )+! 63)*!
'/(! $'+/(<! 6'%)+/! )+6,! '22,5+6! 63(!
0,05&'6),+!.'6'!,9!63(!*'=(!4('$<!*3,-*!63'6!
63(! $(*('$23!0,05&'6),+! )*!YOY<YGG!0(,0&(8!
73(!(*6)='6(.!*'=0&(!*)F(!2'&25&'6(.!9$,=!
63(! $(*('$23! 0,05&'6),+! -)63! '! $(&)'@)&)64!
&(1(&!,9!SVHb!'+.!'!='$/)+!,9!($$,$!,9!SQb!
)*! GNL! 0(,0&(8! ?,-(1($<! LHG! 0(,0&(!
0'$6)2)0'6(.! )+! 63(! *5$1(48!73(! )+.)1).5'&*!
*(&(26(.! 9,$! 63(! *'=0&(! -($(! .(6($=)+(.!
$'+.,=&48! 73(! .'6'! ,9! 63(! *65.4! -($(!
2,&&(26(.! 63$,5/3! '+! ,+&)+(! *5$1(4!
2,+.526(.!@(6-((+!MYIYQ!;'4!YHYG!-)63!'!
6,6'&! ,9! LHG! >'%! 3,+(4! 2,+*5=($*! )+! N!
2(+6$'&!.)*6$)26*!,9!"#$%&'$(&)!0$,1)+2(8!73(!
J5(*6),++')$(! 9,$=! -'*! .(&)1($(.! 6,! 63(!
*'=0&(!/$,50!,+&)+(!1)'!K,,/&(!E,$=*!'+.!
63(! $(*0,+*(*! -($(! 2,&&(26(.! ,+&)+(8! 73(!
J5(*6),++')$(!5*(.!)+! 63(!$(*('$23!2,+*)*6*!
,9! 9,5$! *(26),+*8!73(! 9)$*6! *(26),+! )+2&5.(*!
63(! el,&5+6'$4! C'$6)2)0'6),+! P,+*(+6!
a5(*6),+e! '+.! 63(! *(2,+.! *(26),+! ,9! 63(!
J5(*6),++')$(! -'*! ,0(+(.! 9,$! 63(!
0'$6)2)0'+6*!-3,!'+*-($(.!63)*!J5(*6),+8!:+!
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63(!*(2,+.!0'$6<!63(!0'$6)2)0'+6*!-($(!'*%(.!
-3(63($!63(4!3'.!2,+*5=(.!"#$%&'$(&)!>'%!
?,+(4!@(9,$(!'+.!63(!0'$6)2)0'+6*!-3,!3'.!
+,6! 2,+*5=(.! )6! -($(! (U2&5.(.! 9$,=! 63(!
J5(*6),++')$(8!:+!63(!63)$.!*(26),+<!63($(!'$(!
O! J5(*6),+*! 6,! .(6($=)+(! 63(! .(=,/$'03)2!
23'$'26($)*6)2*! ,9! 63(! 0'$6)2)0'+6*! *523! '*!
/(+.($<! '/(<! (.52'6),+! &(1(&<! '1($'/(!
=,+63&4! )+2,=(! &(1(&<! ,2250'6),+! '+.! 63(!
(99(26! ,9! /(,/$'03)2'&! )+.)2'6),+! ,+! 63(!
)+.)1).5'&S*!3,+(4!0$(9($(+2(8!:+!63(!9,5$63!
'+.!&'*6!*(26),+<!'!J5(*6),++')$(!2,+*)*6)+/!
,9!MO!1'$)'@&(*!-'*!'00&)(.!6,!.(6($=)+(!63(!
$('*,+*! 9,$! 63(!0'$6)2)0'+6*S!0$(9($(+2(! 9,$!
"#$%&'$(&)!>'%!?,+(48!73)*!J5(*6),++')$(!)*!
/$,50(.! 5+.($! 9,5$! 9'26,$*! *523! '*!
0$(9($(+2(<!6$5*6<!&'@(&!'+.!3('&63I0$)2(8!73(!
0'$6)2)0'+6*!'+*-($(.!63(!J5(*6),+*!5*)+/!'!
QI0,)+6!R)%($6!*2'&(!'*!em,6!'6!'&&!(99(26)1(e<!
em,6! (99(26)1(e<! ef+.(2).(.e<! e[99(26)1(e<!
e[99(26)1(e<! el($4! (99(26)1(e8! 73(! .'6'! ,9!
63(! *65.4! -($(! '+'&4*(.! 5*)+/! TCTTIYY!
*,96-'$(8!E$(J5(+24!6'@&(*!-($(!2$('6(.!9,$!
*,2),.(=,/$'03)2! J5(*6),+*<! )+.(0(+.(+6!
*'=0&(! 6I6(*6!-'*!'00&)(.! 6,!.(6($=)+(! 63(!
.)99($(+2(*!)+!/$,50!'1($'/(*!,9!1'$)'@&(*<!
>+(Ic'4! Bm>lB! B+'&4*)*! '+.! "$5*%'&!
c'&&)*I?! B+'&4*)*! -($(! '00&)(.! 9,$!
1'$)'@&(*! -)63! G! ,$! =,$(! /$,50*8! :+! 63)*!
*65.4<! C('$*,+! 2,$$(&'6),+! '+'&4*)*! -'*!
'00&)(.! 6,! .(6($=)+(! 63(! .)$(26),+! '+.!
*6$(+/63! ,9! 63(! $(&'6),+*3)0! @(6-((+! 63(!
*2'&(*8! 73(! '+'&4*(*! -($(! '00&)(.! '6!
'&03'nH8HQ! &(1(&! '*! 63(! *6'6)*6)2'&!
*)/+)9)2'+2(! &(1(&8! 73(! *2'&(! 5*(.! )+! 63(!
*65.4!-'*!'!QI0,)+6!R)%($6!*2'&(!2,+*)*6)+/!
,9!MO!1'$)'@&(*!6,!.(6($=)+(!63(!$('*,+*!9,$!
0$(9($(+2(! ,9! "#$%&'$(&)! >'%! ?,+(4!
2,+*5=($*8!73)*!*2'&(!)*!/$,50(.!5+.($!9,5$!
.)99($(+6!9'26,$*o!0$(9($(+2(<!6$5*6<!&'@(&!'+.!
3('&63I0$)2(8!73)*! *2'&(!-'*! .(1(&,0(.! @4!
Zj1(4.'!_jF@'p#,i&5!'+.!5*(.!)+!63)*!*65.4!
-)63!3($!0($=)**),+!WLLX8!73(!$(&)'@)&)64!,9!
63(! *2'&(!-'*! 2'&25&'6(.! '*! '! $(*5&6! ,9! 63(!
$(&)'@)&)64! 6(*6*! 0($9,$=(.! @4! 63(!
J5(*6),++')$(!.(1(&,0($! )+!'!2,=0&(6(!'+.!
2,=0&(6(! ='++($8! P$,+@'23S*! B&03'!
$(&)'@)&)64! 2,(99)2)(+6*! -($(! 9,5+.! '*!
9,&&,-*o!

J&"?"&"8:")! H8NMQ! ! ! ! E6L"5578B)! H8\QN!!!!!
-&F(>)!H8\VQ!!!!@"65>9MJ&7:")!H8\NO!

73(*(!$(&)'@)&)64!2,(99)2)(+6*!'$(!'22(06'@&(!
)+! 6($=*! ,9! )+6($+'&! 2,+*)*6(+24! '+.!
$(&)'@)&)64!,9!63(!*2'&(8!:+!'..)6),+<!:*6'+@5&!
>%'+! f+)1($*)64! ?5='+! Z(*('$23! [63)2*!
P,==)66((! '00$,1(.! 63(! *65.4! ,+!
MH8HQ8YHYG8!

:+!63)*!*(26),+<!-3)23!)+2&5.(*!63(!$(*('$23!
$(*5&6*!'+.!.)*25**),+<!63(!9)+.)+/*!,@6')+(.!
,+! 63(! 9'26,$*! '99(26)+/! 63(! 0$(9($(+2(! 9,$!
K(,/$'03)2'&&4! T)/+(.! "#$%&'$(&)! >'%!
?,+(4!'$(!(1'&5'6(.8!

.<C<H.2@* G+,0+,AC* 68'*
0+C21CC+/,*
B96($! 63(! 2,+*(+6! ,9! 63(! 0'$6)2)0'+6*!
0'$6)2)0'6)+/!)+!63(!*65.4!-'*!,@6')+(.<!63(!
J5(*6),+! e?'1(! 4,5! (1($! ('6(+! "#$%&'$(&)!
>'%!?,+(4!@(9,$(qe!-'*!'*%(.! 9)$*68!B*!'!
$(*5&6! ,9! 63)*! J5(*6),+<! )6! -'*! .(6($=)+(.!
63'6! LHG! 0'$6)2)0'+6*! 3'.! 2,+*5=(.!
"#$%&'$(&)!>'%!?,+(4!@(9,$(!'+.!63(!*65.4!
2,+6)+5(.! -)63! 63(! 0'$6)2)0'+6*! -3,!
2,+*5=(.! 63)*! ,'%! 3,+(48! B&&! ,9! 63(!
0'$6)2)0'+6*! '$(! )+.)1).5'&*! &)1)+/! )+!
"#$%&'$(&)!'+.!)6!3'*!@((+!,@*($1(.!63'6!63(!
$'6(! ,9! $(2,/+)*)+/! '+.! %+,-)+/! 63(!
K(,/$'03)2'&! :+.)2'6),+! "#$%&'$(&)! >'%!
?,+(4!3'*!'!3)/3!1'&5(!,9!bSOG<M8!?,-(1($<!
)6!3'*!@((+!,@*($1(.!63'6!*6)&&!Y\8Vb!,9!63(=!
.,! +,6! 3'1(! )+9,$='6),+! '@,56! 63)*!
/(,/$'03)2'&&4! &'@(&&(.! 0$,.526! ,9! 63()$!
$(/),+! ,$! .,! +,6! 3'1(! 6'*6)+/! (U0($)(+2(8!
73(*(!$(*5&6*!3'1(!&(.!6,!63(!2,+2&5*),+!63'6!
63(! 0$,=,6),+<! '.1($6)*(=(+6! '+.!
'-'$(+(**!,9!"#$%&'$(&)!>'%!?,+(4!*3,5&.!
@(!)+2$('*(.8!>+(!,9!63(!)=0,$6'+6!$(*5&6*!,9!
63(*(!9)+.)+/*!*3,-*!63'6!'!*0(2)'&!0$,.526!
*523! '*! K(,/$'03)2'&&4! T)/+(.! "#$%&'$(&)!
>'%! ?,+(4! 2'+! @(! '! 0,6(+6)'&! (2,+,=)2!
,00,$65+)64! 9,$! &,2'&! 2,==5+)6)(*8!
?,-(1($<!0$,=,6),+!'+.!'-'$(+(**!+((.!6,!
@(! )+2$('*(.! 9,$! 63(! 0$,.526! 6,! '23)(1(! '!
*5*6')+'@&(! ='$%(6! *3'$(! '+.! /$,-638!
?,-(1($<! 63(! *65.4! 3'*! '&*,! 6'%(+! '+!
)=0,$6'+6!*6(0!6,!5+.($*6'+.!63(!)=0'26*!,9!
K:!0$,.526*!,+!&,2'&!2,+*5=($*8!N\8Lb!,9!
63(!$(*0,+.(+6*!*6'6(.!63'6!63(!/(,/$'03)2'&!
)+.)2'6),+! )+9&5(+2(.! 63()$! 0$,.526!
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0$(9($(+2(*8! 73)*! *3,-*! 63'6! K:! )*! '+!
)=0,$6'+6!9'26,$!*3'0)+/!0$,.526!0$(9($(+2(!
'=,+/! 2,+*5=($*8! B*! '! $(*5&6<! )6! -'*!
$(1('&(.! 63'6! 0$,=,6),+! '+.! '-'$(+(**!
'26)1)6)(*! *3,5&.! @(! )+2$('*(.! 9,$! 63(!
*5*6')+'@)&)64! ,9! *0(2)'&! 0$,.526*! *523! '*!
"#$%&'$(&)! >'%! ?,+(4! -)63! K(,/$'03)2'&!
:+.)2'6),+8! :+! '..)6),+<! 5+.($*6'+.)+/! 63(!
(99(26*! ,9! K:! ,+! 2,+*5=($*! 2'+! 3(&0! 5*!
@(66($! (1'&5'6(! 63(! 2,+6$)@56),+! ,9! *523!
0$,.526*! 6,! 63(! &,2'&! (2,+,=48!73)*! *65.4!
2'+! @(! '+! )=0,$6'+6! $(9($(+2(! *,5$2(! 9,$!
63,*(! -3,! -'+6! 6,! 95$63($! )+1(*6)/'6(! 63(!
(99(26*! ,9! K:! 0$,.526*! ,+! &,2'&! 2,+*5=($!
@(3'1),5$8!

-6L5%* N)* ,%&D657>#* H((FD=>7%8* 68'*
."576L757>#* H865#(7(* G78'78B(* %?* >9"*
."("6&:9*C:65"*

T)+2(! 63(!%5$6,*)*! '+.! *%(-+(**!1'&5(*!,9!
63(!*2'&(*!.).!+,6!(U2((.!63(!IYr!sY!&)=)6*<!
0'$'=(6$)2! 6(*6*!-($(!5*(.! )+! 63(! '+'&4*(*!
WQMX8! 73(! $(&)'@)&)64! ,9! 63(! *2'&(*! )*! '6! '+!
'.(J5'6(! &(1(&8! B! P$,+@'23! B&03'!
2,(99)2)(+6!@(6-((+!H8\H!'+.!H8NH!)+.)2'6(*!
63'6! 63(!*2'&(! )*!=,.($'6(&4!$(&)'@&(<!'+.!'!
2,(99)2)(+6!@(6-((+!H8NH!'+.!M8HH!)+.)2'6(*!
63'6!63(!*2'&(!)*!3)/3&4!$(&)'@&(!WQY<!QGX8!

-6L5%* O)* C%:7%'"D%B&6=97:* 06>6* %8*
."("6&:9*J6&>7:7=68>(*

>9!63(!0'$6)2)0'+6*!)+!63(!*65.4<!LN<L!b!-($(!
='&(! '+.! QM<\!b!-($(! 9(='&(8!c3)&(! 63(!
$'6(! ,9! ='$$)(.! 0'$6)2)0'+6*! )*! \M<Gb<! 63(!
$'6(!,9!*)+/&(!0'$6)2)0'+6*!)*!GN<Ob8!73(!'/(!
.)*6$)@56),+!,9!63(!0'$6)2)0'+6*!)*!'*!9,&&,-*o!
SYN8Qb! '$(! @(6-((+! 63(! '/(*! ,9! MNIYV<!
SYG8\b! '$(! @(6-((+! 63(! '/(*! ,9! GHIGV<!
SYL8Mb!'$(!@(6-((+! 63(!'/(*!,9!LHILV!'+.!
SM\8Mb! '$(! @(6-((+! 63(! '/(*! ,9! QHIQV8!
E)+'&&4<!O<O!b!,9!63(=!'$(!@(6-((+!63(!'/(*!
,9!\HI\V8!:+!6($=*!,9!(.52'6),+<!G8Ob!,9!63(!
0'$6)2)0'+6*! '$(! &)6($'6(<! V8Vb! '$(! 0$)='$4!
*23,,&! /$'.5'6(*<! GO8Qb! '$(! 3)/3! *23,,&!
/$'.5'6(*!'+.!LN8Vb!3'1(!3)/3($!(.52'6),+!
&(1(&8! :+! 6($=*! ,9! )+2,=(<! Y\8Nb! 3'.! '+!
)+2,=(!,9!N<QHH!7R!'+.!@(&,-<!-3)&(!YY8Mb!
-($(! )+! 63(! )+2,=(! $'+/(!,9!N<QHMIMM<QHH!
7R8!E5$63($=,$(<!YM8Gb!,9!63(!0'$6)2)0'+6*!
3'1(!'+!)+2,=(!@(6-((+!MM<QHMIM\<HHH!7R<!

-3)&(!YV8Nb!3'1(!'+!)+2,=(!,9!M\<HHM!7R!
'+.! '@,1(8!B22,$.)+/! 6,! 63(! ,2250'6),+'&!
.)*6$)@56),+! ,9! 63(! 0'$6)2)0'+6*<! MY8Yb! '$(!
3,5*(-)1(*<! YV8Nb! '$(! 0$)1'6(! *(26,$!
(=0&,4((*<! M\8Lb! '$(! *(&9I(=0&,4(.<!
MG8Lb!'$(!$(6)$(.<!ML8\b!'$(!05@&)2!*(26,$!
(=0&,4((*!'+.!MG8\b!'$(!+,6!-,$%)+/8!N\<L!
b! ,9! 63(! 0'$6)2)0'+6*! *6'6(.! 63'6!
/(,/$'03)2'&! )+.)2'6),+! -'*! (99(26)1(! )+!
63()$! ,'%! 3,+(4! 2,+*5=06),+! 0$(9($(+2(*<!
-3)&(!MG<\!b!*6'6(.!63'6!)6!-'*!+,6!(99(26)1(8!

-6L5%*P)*."(F5>(*%?*+8'"="8'"8>*C6D=5"*
>M-"(>*H865#(7(*?%&*A"8'"&*Q6&76L5"*

73(!C$(9($(+2(!T5@.)=(+*),+!T2'&(!T2,$(!
.,(*! +,6! *3,-! '! *6'6)*6)2'&&4! *)/+)9)2'+6!
.)99($(+2(!.(0(+.)+/!,+!/(+.($!.)99($(+2(*!
^0nH<MGLtH<HQ`8!7$5*6!T5@.)=(+*),+!T2'&(!
T2,$(! '&*,! .,(*! +,6! *3,-! '! *6'6)*6)2'&&4!
*)/+)9)2'+6!.)99($(+2(!.(0(+.)+/!,+!/(+.($!
.)99($(+2(*! ^0nH<MLOtH<HQ`8! ?,-(1($<!
R'@(&&)+/!T5@.)=(+*),+!T2'&(!T2,$(!*3,-*!
'! *)/+)9)2'+6! .)99($(+2(! @(6-((+! /(+.($!
/$,50*! ^0uH<HHHM`8! 73(! =('+! R'@(&&)+/!
T5@.)=(+*),+! T2,$(! ,9! -,=(+! )*!
*)/+)9)2'+6&4! 3)/3($! 63'+! 63'6! ,9!=(+8!73(!
?('&63!'+.!C$)2(!T5@.)=(+*),+!T2'&(!T2,$(!
.,(*! +,6! *3,-! '! *6'6)*6)2'&&4! *)/+)9)2'+6!
.)99($(+2(! '22,$.)+/! 6,! /(+.($! /$,50*!
^0nH<MYHtH<HQ`8! 73(! B66)65.(! 6,-'$.*!
D(6($=)+)+/!Z('*,+*! 9,$!C$(9($(+2(!T2'&(!
T2,$(! *3,-*! '! *6'6)*6)2'&&4! *)/+)9)2'+6!
.)99($(+2(! @(6-((+! /(+.($! /$,50*!
^0nH<HGM<! 0uH<HQ`8! 73(! '66)65.(! *2,$(*! ,9!
-,=(+! ,+! 63)*! )**5(! '$(! *)/+)9)2'+6&4! '+.!
*)/+)9)2'+6&4! 3)/3($! 63'+! 63,*(! ,9!=(+8! :+!
'..)6),+<!'!*65.4!2,+.526(.!)+!:F=)$!'+.!MM!
.)*6$)26*! 9,5+.! 63'6! 63(! '=,5+6! ,9! 3,+(4!
2,+*5=06),+! ,9! =(+! -'*! 3)/3($! 63'+!
-,=(+! @'*(.! ,+! /(+.($! 1'$)'@&(! WLNX8!
_#&='FS*!*65.4!'&*,!$('23(.!*)=)&'$!$(*5&6*!
$(/'$.)+/! 63(! /(+.($! 1'$)'@&(! WQLX8! 73)*!
*65.4! *3,-*! 63'6! /(+.($! .,(*! +,6! 3'1(! '!
.(6($=)+)+/!(99(26!,+!K:!&'@(&&(.!0$,.526*8!
c,=(+S*!0$(9($(+2(!9,$!&'@(&&(.!0$,.526*!)*!
0,*)6)1(!'*!63(4!'66'23!=,$(!)=0,$6'+2(!6,!
J5'&)64<! &'@(&&)+/! '+.! *'9(64! )**5(*8! A,63!
-,=(+!'+.!=(+!-'+6!63(!3,+(4!63(4!0$(9($!
6,!2,+*5=(!6,!@(!3('&634!'+.!'99,$.'@&(8!
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-6L5%*R)*."(F5>(*%?*+8'"="8'"8>*C6D=5"*
>M-"(>* H865#(7(* ?%&* K6&7>65* C>6>F(*
Q6&76L5"*

\M<L!b!,9!63(!0'$6)2)0'+6*!-($(!='$$)(.!'+.!
GN<\!b!-($(!*)+/&(8!73($(!)*!'!*6'6)*6)2'&&4!
*)/+)9)2'+6! .)99($(+2(! )+! 63(! C$(9($(+2(!
T5@.)=(+*),+!T2'&(!T2,$(!@(6-((+!='$$)(.!
'+.! *)+/&(*! ^0nH<HHYuH<HQ`8! 73(! =('+!
C$(9($(+2(!T5@.)=(+*),+!T2,$(! ,9! *)+/&(*!
)*!*)/+)9)2'+6&4!3)/3($! 63'+!63'6!,9!='$$)(.!
0(,0&(8! 73(! 7$5*6! T5@.)=(+*),+! T2'&(!
T2,$(!'&*,! *3,-*!'! *6'6)*6)2'&&4! *)/+)9)2'+6!
.)99($(+2(! @(6-((+! ='$$)(.! '+.! *)+/&(*!
^0nH<HHMuH<HQ`8! 73(! =('+! 7$5*6!
T5@.)=(+*),+! T2,$(! ,9! *)+/&(*! )*!
*)/+)9)2'+6&4! 3)/3($! 63'+! 63'6! ,9! ='$$)(.!
0(,0&(8! :+! '..)6),+<! 63(! R'@(&&)+/!
T5@.)=(+*),+!T2'&(! T2,$(! '+.! 63(!?('&63!
'+.! C$)2(! T5@.)=(+*),+! T2'&(! T2,$(! '&*,!
*3,-! *6'6)*6)2'&&4! *)/+)9)2'+6! .)99($(+2(*!
@(6-((+! ='$$)(.! '+.! *)+/&(*!
^0nH8HHHuH8HQ`8! 73(!B66)65.(! T2'&(! T2,$(!
9,$! D(6($=)+)+/! Z('*,+*! 9,$! C$(9($(+2(!
'&*,! *3,-*! '! *6'6)*6)2'&&4! *)/+)9)2'+6!
.)99($(+2(! @(6-((+! ='$$)(.! '+.! *)+/&(!
0(,0&(!^0nH<HHHuH<HQ`8!73(!'66)65.(!*2,$(*!
,9! *)+/&(*! ,+! 63)*! )**5(! '$(! *)/+)9)2'+6&4!
3)/3($! 63'+! 63,*(! ,9! ='$$)(.! )+.)1).5'&*8!
c3)&(!*)+/&(!)+.)1).5'&*!0$(9($!6,!2,+*5=(!
=,$(!3,+(4!63'+!='$$)(.!)+.)1).5'&*<! 63(4!
'66'23!=,$(! )=0,$6'+2(! 6,! 9'26,$*! *523! '*!
&'@(&&)+/<!6$5*6<!3('&63!'+.!0$)2(8!73(!$(*5&6*!
,9! .)99($(+6! *65.)(*! ='4! .)99($! .5(! 6,! 63(!
(99(26!,9!25&65$'&!.)99($(+2(*!WQQX8!

-6L5"* S)* /8"MT6#*H,/QH* ."(F5>(* ?%&*
HB"*Q6&76L5"*

B22,$.)+/! 6,! 63(! '/(! 1'$)'@&(! /$,50*<! 63(!
C$(9($(+2(! T5@.)=(+*),+! T2'&(! T2,$(!
*3,-*! '! *6'6)*6)2'&&4! *)/+)9)2'+6! .)99($(+2(!
^0nH<HHMuH<HQ`8! :+! 0'$6)25&'$<! 63(! =('+!
C$(9($(+2(! T5@.)=(+*),+! T2,$(! ,9! 63(!
0'$6)2)0'+6*! '/(.! @(6-((+! MNIYV! 4('$*! )*!
*)/+)9)2'+6&4! 3)/3($! 63'+! 63(! 0'$6)2)0'+6*!
'/(.! @(6-((+! GHIGV! 4('$*8! R)%(-)*(<!
)+.)1).5'&*! '/(.! MNIYV! 4('$*! 0$(9($! 6,!
2,+*5=(!,'%!3,+(4!=,$(! 63'+! )+.)1).5'&*!
'/(.!LHILV!4('$*8!73(!7$5*6!T5@.)=(+*),+!
T2'&(! T2,$(! '&*,! *3,-*! '! *6'6)*6)2'&&4!
*)/+)9)2'+6!.)99($(+2(!'22,$.)+/! 6,! 63(! '/(!

1'$)'@&(! /$,50*! ^0nH<HHMuH<HQ`8! :+!
0'$6)25&'$<!63(!'1($'/(!7$5*6!T5@.)=(+*),+!
T2,$(! ,9! 63(! 0'$6)2)0'+6*! '/(.! MNIYV! )*!
*)/+)9)2'+6&4! 3)/3($! 63'+! 63(! 0'$6)2)0'+6*!
'/(.!GHIGV8!R)%(-)*(<!)+.)1).5'&*!'/(.!MNI
YV!4('$*!0$(9($!6,!J5(*6),+!63(!$(&)'@)&)64!,9!
,'%!3,+(4!=,$(! 63'+! )+.)1).5'&*!'/(.!LHI
LV! 4('$*! '+.! )+.)1).5'&*! )+! ,63($! '/(!
/$,50*8! 73(! R'@(&! T5@.)=(+*),+! T2'&(!
T2,$(!'&*,! *3,-*!'! *6'6)*6)2'&&4! *)/+)9)2'+6!
.)99($(+2(! '22,$.)+/! 6,! 63(! '/(! 1'$)'@&(!
/$,50*! ^0nH<HHHuH<HQ`8! :+! 0'$6)25&'$<! 63(!
=('+! R'@(&! T5@.)=(+*),+! T2,$(! ,9! 63(!
0'$6)2)0'+6*! '/(.! MNIYV! )*! *)/+)9)2'+6&4!
3)/3($!63'+!63(!0'$6)2)0'+6*!'/(.!LHILV!'+.!
63(! 0'$6)2)0'+6*! '/(.! \H! '+.! ,1($8! 73)*!
*3,-*! 63'6! 63(! $(*0,+.(+6*! @(6-((+! 63(!
'/(*! ,9! MNIYV! 2'$(! =,$(! '@,56! 63(! &'@(&!
9'26,$! -3(+! 23,,*)+/! ,'%! 3,+(48! 73(!
?('&63!'+.!C$)2(!T5@.)=(+*),+!T2'&(!T2,$(!
'&*,! *3,-*! '! *6'6)*6)2'&&4! *)/+)9)2'+6!
.)99($(+2(! '22,$.)+/! 6,! 63(! '/(! 1'$)'@&(!
/$,50*! ^0nH8HHGuH8HQ`8! 73(! =('+! ?('&63!
'+.! C$)2(! T5@.)=(+*),+! T2,$(! ,9! 63(!
0'$6)2)0'+6*! @(6-((+! 63(! '/(*! ,9! MNIYV! )*!
*)/+)9)2'+6&4! 3)/3($! 63'+! 63(! 0'$6)2)0'+6*!
@(6-((+! 63(! '/(*! ,9! GHIGV8! R)%(-)*(<!
)+.)1).5'&*!@(6-((+!63(!'/(*!,9!MNIYV!2'$(!
=,$(! '@,56! 3('&63! '+.! 0$)2(! 9'26,$*! 63'+!
)+.)1).5'&*!@(6-((+!63(!'/(*!,9!LHILV8!73(!
B66)65.(! T2'&(! T2,$(! 9,$! D(6($=)+)+/!
Z('*,+*! 9,$! C$(9($(+2(! '&*,! *3,-*! '!
*6'6)*6)2'&&4!*)/+)9)2'+6!.)99($(+2(!'22,$.)+/!
6,!'/(!/$,50*!^0nH8HHHuH8HQ`8!:+!0'$6)25&'$<!
63(! =('+! *2,$(! ,9! 63(! B66)65.(! 7,-'$.*!
D(6($=)+)+/!Z('*,+*! 9,$!C$(9($(+2(!T2'&(!
,9!63(!0'$6)2)0'+6*!@(6-((+!63(!'/(*!,9!MNI
YV! )*! *)/+)9)2'+6&4! 3)/3($! 63'+! 63(!
0'$6)2)0'+6*!@(6-((+!63(!'/(*!,9!GHIGV!'+.!
LHILV8!O\8Gb!,9!63(!0'$6)2)0'+6*!'$(!4,5+/!
'+.!'@&(!6,!-,$%!@(6-((+!63(!'/(*!,9!MNILV8!
_,5+/!0(,0&(!0$(9($!6,!2,+*5=(!,'%!3,+(4!
=,$(!63'+!=)..&(I'/(.!'+.!(&.($&4!0(,0&(8!
:+! '..)6),+<! 4,5+/! 0(,0&(! '66'23! =,$(!
)=0,$6'+2(!6,!63(!,'%!3,+(4!6,!@(!&'@(&&(.<!
$(&)'@&(<! 3('&634! '+.! '99,$.'@&(8! 73(*(!
$(*5&6*! *3,-! 63'6! 63(! 0$(9($(+2(! 9,$!
K(,/$'03)2'&! :+.)2'6),+! >'%! ?,+(4!
.(2$('*(*!-)63!)+2$('*)+/!'/(8!:6!*3,5&.!@(!
6'%(+! )+6,! 2,+*).($'6),+! 63'6! 25&65$'&!
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.)99($(+2(*!='4!3'1(!'+!(99(26!@(6-((+!63(!
$(*5&6*! ,9! .)99($(+6! *65.)(*! WQ\<! QOX8! E,$!
(U'=0&(<!)+!P$,'6)'<!)6!-'*!9,5+.!63'6!3,+(4!
2,+*5=06),+!.(2$('*(.!-)63!)+2$('*)+/!'/(!
'+.! $(*0,+.(+6*! 0$(9($$(.! 6,! @54! 3,+(4!
.)$(26&4!9$,=!0$,.52($*8!:+!'..)6),+<!'!*65.4!
)+! :6'&4<! -3($(! 63(! (&.($&4! 0,05&'6),+! )*!
.(+*(<! *3,-(.! 63'6! 63($(! )*! '! .)$(26!
0$,0,$6),+'&! $(&'6),+*3)0! @(6-((+! '/(! '+.!
3,+(4!2,+*5=06),+!$'6(*!WQNX8!

-6L5%* U)* !&F(465* T6557(M@* H865#(7(*
."(F5>(*?%&*<'F:6>7%8*E"V"5*Q6&76L5"*

P,+*).($)+/! 63'6! 63($(! )*! '! 2,+2$(6(!
$(&'6),+*3)0!@(6-((+!63(!(.52'6),+!&(1(&*!,9!
63(! 0'$6)2)0'+6*! '+.! 63()$! 2,+*5=06),+!
0$(9($(+2(*<! 63(! (.52'6),+! &(1(&*! ,9! 63(!
0'$6)2)0'+6*! -($(! '+'&4*(.8! GO<Lb! ,9! 63(!
0'$6)2)0'+6*!3'1(!3)/3!*23,,&!(.52'6),+!'+.!
LN<Nb! 3'1(! 5+)1($*)64! '+.! 3)/3($!
(.52'6),+8! B! *6'6)*6)2'&&4! *)/+)9)2'+6!
.)99($(+2(! -'*! 9,5+.! @(6-((+! 63(!
C$(9($(+2(! T5@.)=(+*),+! T2'&(! T2,$(*!
@'*(.! ,+! 63(! (.52'6),+! &(1(&! 1'$)'@&(!
^0nH8HHH<! 0uH8HQ`8! 73(! =('+! C$(9($(+2(!
T5@.)=(+*),+! T2'&(! *2,$(! ,9! 0$)='$4!
*23,,&! /$'.5'6(*! )*! *)/+)9)2'+6&4! '+.!
*)/+)9)2'+6&4! 3)/3($! 63'+! 63(! *2,$(*! ,9!
5+)1($*)6)(*! '+.! '@,1(! /$'.5'6(*8! :+!
'..)6),+<! 63(! *2,$(*! ,9! 3)/3! *23,,&!
/$'.5'6(*!'&*,!*3,-!'!*)/+)9)2'+6!.)99($(+2(!
2,=0'$(.! 6,! 63(!*2,$(*!,9!5+)1($*)6)(*!'+.!
'@,1(! /$'.5'6(*8!B! *6'6)*6)2'&&4! *)/+)9)2'+6!
.)99($(+2(!-'*!'&*,!9,5+.!@(6-((+!63(!7$5*6!
T5@.)=(+*),+! T2'&(! T2,$(*! '22,$.)+/! 6,!
63(! (.52'6),+! &(1(&! 1'$)'@&(! ^0nH8HHQ<!
0uH8HQ`8! 73(! =('+! 7$5*6! T5@.)=(+*),+!
T2,$(! ,9! 3)/3! *23,,&! /$'.5'6(*! )*!
*)/+)9)2'+6&4! '+.! *)/+)9)2'+6&4! 3)/3($! 63'+!
63(! *2,$(*! ,9! 5+)1($*)6)(*! '+.! '@,1(!
/$'.5'6(*8! R'@(&&)+/! T5@.)=(+*),+! T2'&(!
T2,$(*!'&*,! *3,-!'! *6'6)*6)2'&&4! *)/+)9)2'+6!
.)99($(+2(!'22,$.)+/!6,!63(!(.52'6),+!&(1(&!
1'$)'@&(! ^0nH<HHM<! 0uH<HQ`8! 73(! =('+!
R'@(&&)+/!T5@.)=(+*),+!T2'&(!*2,$(!,9!3)/3!
*23,,&!/$'.5'6(*!)*!*)/+)9)2'+6&4!3)/3($!63'+!
63(! *2,$(*! ,9! 5+)1($*)6)(*! '+.! '@,1(!
/$'.5'6(*8! 73($(! )*! '&*,! '! *6'6)*6)2'&&4!
*)/+)9)2'+6! .)99($(+2(! @(6-((+! 63(! ?('&63!
'+.! C$)2(! T5@.)=(+*),+! T2'&(! T2,$(*!

'22,$.)+/! 6,! 63(! (.52'6),+! &(1(&! 1'$)'@&(!
/$,50*!̂ 0nH<HHV<!0uH<HQ`8!73(!=('+!?('&63!
'+.! C$)2(! T5@.)=(+*),+! T2,$(! ,9! 3)/3!
*23,,&!/$'.5'6(*!)*!*)/+)9)2'+6&4!3)/3($!63'+!
63(! *2,$(*! ,9! 5+)1($*)6)(*! '+.! 3)/3($!
(.52'6),+! /$'.5'6(*8! 73(! B66)65.(! T2'&(!
T2,$(*! 9,$! D(6($=)+)+/! 63(! Z('*,+*! 9,$!
B66)65.(*! '&*,! *3,-! '! *6'6)*6)2'&&4!
*)/+)9)2'+6!.)99($(+2(!'22,$.)+/!6,!63(!&(1(&!
,9! (.52'6),+! 1'$)'@&(! ^0nH<HHH<! 0uH<HQ`8!
73(! =('+! *2,$(! ,9! 63(!B66)65.(! T2'&(! 9,$!
D(6($=)+)+/! 63(! Z('*,+*! 9,$!B66)65.(*! ,9!
3)/3!*23,,&!/$'.5'6(*!)*!*)/+)9)2'+6&4!3)/3($!
63'+! 63(! *2,$(*! ,9! 5+)1($*)6)(*! '+.! '@,1(!
/$'.5'6(*8!73(!(99(26*!,9! 6'*6(<!'00('$'+2(!
'+.!0$(1),5*!(U0($)(+2(*!,+!63(!$('*,+*!9,$!
0$(9($(+2(! ,9! "#$%&'$(&)! >'%! ?,+(4! ,9!
)+.)1).5'&*! -)63! 3)/3! *23,,&! '+.! '@,1(!
(.52'6),+! '$(! 3)/3($! 63'+! 63,*(! ,9! 3)/3!
*23,,&! /$'.5'6(*8! ?)/3! *23,,&! /$'.5'6(*!
'66'23!=,$(!)=0,$6'+2(!6,!63(!&'@(&&(.!,'%!
3,+(4! '+.! )6*! J5'&)64! 63'+! 5+)1($*)64! '+.!
'@,1(! /$'.5'6(*8! :+! '..)6),+<! 3)/3! *23,,&!
/$'.5'6(*! 63)+%! 63'6! 3,+(4! )*! 3('&634! '+.!
-'+6!63(!0$)2(!6,!@(!=,$(!'99,$.'@&(8!73(*(!
$(*5&6*! *3,-! 63'6! 3,+(4! 2,+*5=06),+!
)+2$('*(*!'*!63(!&(1(&!,9!(.52'6),+!)+2$('*(*8!
T)=)&'$&4<! '! *65.4! 2,+.526(.! )+! [$F5$5=!
,@*($1(.!63'6!2,+*5=($*S!3,+(4!0$(9($(+2(*!
)+2$('*(.! -)63! )+2$('*)+/! (.52'6),+! &(1(&!
'+.! 9,5+.! 63'6! )+.)1).5'&*! -)63! 3)/3($!
(.52'6),+! &(1(&*! 2,+*5=(.! =,$(! 3,+(4!
WL\X8!73(*(!9)+.)+/*!(=03'*)*(!63(!(99(26!,9!
(.52'6),+! &(1(&! ,+! 2,+*5=06),+!
0$(9($(+2(*8!

-6L5%* W)* /8"MT6#* H8%V6* H865#(7(*
."(F5>(*?%&*/::F=6>7%8*Q6&76L5"*

73($(! '$(! *6'6)*6)2'&&4! *)/+)9)2'+6!
.)99($(+2(*! ,+! ,'%! 3,+(4! 0$(9($(+2(*! '+.!
'66)65.(*! ,9! 63(! 0'$6)2)0'+6*! '22,$.)+/! 6,!
63()$!,2250'6),+'&!/$,50*8!:+!63(!0$(9($(+2(!
*5@I.)=(+*),+r! 0$)1'6(! *(26,$! (=0&,4((*<!
*(&9I(=0&,4(.!'+.!5+(=0&,4(.!)+.)1).5'&*!
3'1(! 3)/3($! 0$(9($(+2(! *2,$(*! 63'+! 05@&)2!
*(26,$! (=0&,4((*8! 73)*! *3,-*! 63'6! 63(*(!
/$,50*! '66'23! =,$(! )=0,$6'+2(! 6,! ,'%!
3,+(4! 0$(9($(+2(*! '+.! (=03'*)*(! 2($6')+!
0$(9($(+2(! 2$)6($)'! =,$(8! :+! 63(! 6$5*6! *5@I
.)=(+*),+r! +,+I-,$%)+/! $(*0,+.(+6*! '+.!
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$(6)$(.! 0(,0&(! 3'1(! 3)/3($! 6$5*6! *5@I
.)=(+*),+! *2,$(*! 63'+! 05@&)2! (=0&,4((*8!
73)*! *3,-*! 63'6! 63(*(! /$,50*! 2'$(! =,$(!
'@,56! 63(! $(&)'@)&)64! ,9! ,'%! 3,+(4! '+.!
63($(9,$(! 0$(9($! )68! :+! 63(! &'@(&! *5@I
.)=(+*),+r!3,5*(-)1(*<!*(&9I(=0&,4(.!'+.!
+,+I(=0&,4(.! $(*0,+.(+6*! 3'1(! 3)/3($!
&'@(&! *5@I.)=(+*),+! *2,$(*! 63'+! 05@&)2!
(=0&,4((*8! 73)*! *3,-*! 63'6! 63(*(! /$,50*!
2'$(!=,$(!'@,56!63(!&'@(&&(.!,'%!3,+(4!'+.!
2,+*).($! 63(!J5'&)64! ,9! 63(!0$,.5268! :+! 63(!
*5@I.)=(+*),+! ,9! 3('&63! '+.! 0$)2(r! +,!
*6'6)*6)2'&&4! *)/+)9)2'+6! .)99($(+2(! -'*!
9,5+.!@(6-((+!63(!,2250'6),+'&!/$,50*8!:+!
,63($! -,$.*<! 63(*(! 9'26,$*! '$(! +,6!
.(6($=)+'6)1(!)+!6($=*!,9!0$(9($(+2(!'=,+/!
,2250'6),+'&!/$,50*8!c3(+!63(!$('*,+*!9,$!
0$(9($(+2(! '$(! '+'&4*(.<! 0$)1'6(! *(26,$!
(=0&,4((*<!*(&9I(=0&,4(.!'+.!5+(=0&,4(.!
)+.)1).5'&*! 3'1(! 3)/3($! $('*,+*! 9,$!
0$(9($(+2(! *2,$(*! 63'+! 05@&)2! *(26,$!
(=0&,4((*8! 73)*! *3,-*! 63'6! 63(*(! /$,50*!
3'1(! =,$(! 0,*)6)1(! '66)65.(*! 6,-'$.*!
0$(9($$)+/! ,'%! 3,+(4! '+.! 2,+*).($! 63(!
$('*,+*!9,$!0$(9($(+2(!=,$(8!

:+! 2,+2&5*),+<! 63(! ,2250'6),+'&! /$,50*! ,9!
63(! $(*0,+.(+6*! *((=! 6,! @(! '+! )+9&5(+6)'&!
9'26,$! ,+! 63()$! 0$(9($(+2(*! '+.! '66)65.(*!
6,-'$.*! ,'%! 3,+(48! [*0(2)'&&4! 0$)1'6(!
*(26,$! (=0&,4((*<! *(&9I(=0&,4(.! '+.!
5+(=0&,4(.!)+.)1).5'&*!0$(9($!63)*!0$,.526!
=,$(!'+.!@'*(!63()$!0$(9($(+2(*!,+!2($6')+!
2$)6($)'8! 73(*(! 9)+.)+/*! (=03'*)*(! 63(!
+(2(**)64!6,!2,+*).($!2,+*5=($!/$,50*!'+.!
,2250'6),+'&! /$,50*! -3(+! .(1(&,0)+/!
='$%(6)+/! '+.! 0$,.526! 0$,=,6),+!
*6$'6(/)(*8!

-6L5%* X)* ."(F5>(* %?* /8"MT6#* H8%V6*
H865#(7(*?%&*+8:%D"*Q6&76L5"*

:6! *3,-*! 63'6! 63(! )+2,=(! &(1(&*! ,9! 63(!
0'$6)2)0'+6*!3'1(!*)/+)9)2'+6!(99(26*!,+!63()$!
0$(9($(+2(*! '+.! '66)65.(*! 6,-'$.*! ,'%!
3,+(48! :+! 63(! 0$(9($(+2(! *5@I.)=(+*),+<!
63($(!)*!'!*)/+)9)2'+6!.)99($(+2(!@(6-((+!63(!
0'$6)2)0'+6*! -)63! &,-! )+2,=(! '+.! 63(!
0'$6)2)0'+6*!-)63!3)/3!)+2,=(8!!

C'$6)2)0'+6*! -)63! &,-($! )+2,=(! (1'&5'6(.!
63(! 0$(9($(+2(! 9,$! ,'%! 3,+(4! -)63! 3)/3($!

*2,$(*8! 73)*! *3,-*! 63'6! 0'$6)2)0'+6*! -)63!
&,-($!)+2,=(!0$(9($!,'%!3,+(4!=,$(8!

!:+!63(!6$5*6!*5@I.)=(+*),+<!+,!*6'6)*6)2'&&4!
*)/+)9)2'+6!.)99($(+2(!-'*!9,5+.!)+!63(!6$5*6!
*5@I.)=(+*),+! '22,$.)+/! 6,! 63(! )+2,=(!
1'$)'@&(! /$,50*8! 73($(9,$(<! )+2,=(! &(1(&!
.,(*! +,6! *((=! 6,! @(! '+! (99(26)1(! 9'26,$! )+!
.(6($=)+)+/!,'%!3,+(4!0$(9($(+2(*!)+!6($=*!
,9!6$5*68!:+!63(!&'@(&!*5@I.)=(+*),+r!63($(!)*!
'! *)/+)9)2'+6! .)99($(+2(! @(6-((+! 63(!
0'$6)2)0'+6*! -)63! &,-! )+2,=(! '+.! 63(!
0'$6)2)0'+6*!-)63! 3)/3! )+2,=(! )+! 63(! &'@(&!
*5@I.)=(+*),+8! C'$6)2)0'+6*! -)63! &,-($!
)+2,=(!&(1(&*!2'$(!=,$(!'@,56!63(!&'@(&&)+/!
,9!,'%!3,+(48!

!:+! 63(! *5@I.)=(+*),+!,9! 3('&63! '+.!0$)2(r!
+,!*)/+)9)2'+6!.)99($(+2(!-'*!9,5+.!@(6-((+!
)+2,=(! /$,50*8! :+! ,63($! -,$.*<! )+2,=(!
&(1(&! .,(*! +,6! *((=! 6,! '99(26! ,'%! 3,+(4!
0$(9($(+2(*! )+! 6($=*! ,9! 3('&63! '+.! 0$)2(8!
c3(+! 63(! $('*,+*! 9,$! 0$(9($(+2(! '$(!
'+'&4*(.r! 63($(! )*! '! *)/+)9)2'+6! .)99($(+2(!
@(6-((+! 63(! 0'$6)2)0'+6*!-)63! &,-! )+2,=(!
'+.!63(!0'$6)2)0'+6*!-)63!3)/3!)+2,=(!)+!63(!
*5@I.)=(+*),+! ,9! $('*,+*! 9,$! 0$(9($(+2(8!
C'$6)2)0'+6*!-)63!&,-($!)+2,=(!&(1(&*!'66'23!
=,$(! )=0,$6'+2(! 6,! 63(! $('*,+*! 9,$!
0$(9($(+2(8!

73(*(!$(*5&6*!*3,-!63'6!)+2,=(!&(1(&!3'*!'+!
(99(26! ,+! 2,+*5=($*S! 0$(9($(+2(*! 9,$! ,'%!
3,+(48! C'$6)2)0'+6*! -)63! &,-($! )+2,=(!
&(1(&*!0$(9($!,'%!3,+(4!=,$(!'+.!2'$(!=,$(!
'@,56! &'@(&&)+/! '+.! $('*,+*! 9,$! 0$(9($(+2(!
-3(+!.(6($=)+)+/!63()$!0$(9($(+2(*8!73(*(!
9)+.)+/*! (=03'*)*(! 63(! )=0,$6'+2(! 9,$!
='$%(6($*! 6,! 2,+*).($! )+2,=(! &(1(&! -3(+!
.(6($=)+)+/! 6'$/(6! 25*6,=($! *(/=(+6*! '+.!
0$)2)+/!*6$'6(/)(*8!

-6L5%* Y)* +8'"="8'"8>* C6D=5"* >M-"(>*
H865#(7(* ."(F5>(* ?%&* A"%B&6=97:65*
+8'7:6>7%8* <??":>* Q6&76L5"* 78*
2%8(FD=>7%8* J&"?"&"8:"* %?*
A"%B&6=97:655#* C7B8"'* !3&456&"57* /64*
@%8"#*

73($(!)*!'!*)/+)9)2'+6!.)99($(+2(!@(6-((+!63(!
0'$6)2)0'+6*! -)63! /(,/$'03)2'&! )+.)2'6),+!
(99(26! '+.! 63,*(! -)63,56! /(,/$'03)2'&!
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)+.)2'6),+! (99(26! )+! 6($=*! ,9! C$(9($(+2(!
T5@.)=(+*),+! T2,$(8! C'$6)2)0'+6*! -)63!
/(,/$'03)2'&!)+.)2'6),+!(99(26!(1'&5'6(.!63(!
0$(9($(+2(!,9!,'%!3,+(4!-)63!3)/3($!*2,$(*8!
73)*!*3,-*!63'6!/(,/$'03)2'&!)+.)2'6),+!3'*!
'! 0,*)6)1(! (99(26! ,+! 2,+*5=($*S! 0$(9($(+2(!
9,$! ,'%! 3,+(48! R)%(-)*(<! 63($(! )*! '!
*)/+)9)2'+6! .)99($(+2(! @(6-((+! 63(!
0'$6)2)0'+6*! -)63! /(,/$'03)2'&! )+.)2'6),+!
(99(26! '+.! 63,*(! -)63,56! /(,/$'03)2'&!
)+.)2'6),+! (99(26! )+! 6($=*! ,9! 7$5*6!
T5@.)=(+*),+! T2,$(8! C'$6)2)0'+6*! -)63!
/(,/$'03)2'&! )+.)2'6),+! (99(26! (1'&5'6(.!
6$5*6!3)/3($! )+!,'%!3,+(4!0$(9($(+2(8!73)*!
*3,-*! 63'6! /(,/$'03)2'&! )+.)2'6),+!
)+2$('*(*!63(!6$5*6!,9!2,+*5=($*8!73($(!)*!'!
*)/+)9)2'+6! .)99($(+2(! @(6-((+! 63(!
0'$6)2)0'+6*! -)63! /(,/$'03)2'&! )+.)2'6),+!
(99(26! '+.! 63,*(! -)63,56! /(,/$'03)2'&!
)+.)2'6),+! (99(26! )+! 6($=*! ,9! R'@(&&)+/!
T5@*2'&(! T2,$(8! C'$6)2)0'+6*! -)63!
/(,/$'03)2'&! )+.)2'6),+! (99(26! /'1(! =,$(!
)=0,$6'+2(! 6,! 63(! &'@(&! )+! 63()$!,'%!3,+(4!
0$(9($(+2(*8! 73)*! *3,-*! 63'6! 63(! 0$,.526!
&'@(&*!,9!63(!/(,/$'03)2'&!)+.)2'6),+!3'1(!'!
0,*)6)1(!(99(26!,+!2,+*5=($*8!m,!*)/+)9)2'+6!
.)99($(+2(! -'*! 9,5+.! @(6-((+! 63(! /$,50*!
-)63! '+.! -)63,56! /(,/$'03)2'&! )+.)2'6),+!
(99(26! )+! 6($=*! ,9! ?('&63! '+.! C$)2(!
T5@.)=(+*),+! T2,$(*8! 73)*! *3,-*! 63'6!
/(,/$'03)2'&! )+.)2'6),+! )*! +,6! (99(26)1(! )+!
.(6($=)+)+/! 2,+*5=($*S! 0$(9($(+2(*! )+!
6($=*! ,9! 3('&63! '+.! 0$)2(8! 73($(! )*! '!
*)/+)9)2'+6! .)99($(+2(! @(6-((+! 63(!
0'$6)2)0'+6*! -)63! /(,/$'03)2'&! )+.)2'6),+!
(99(26! '+.! 63,*(! -)63,56! /(,/$'03)2'&!
)+.)2'6),+!(99(26!)+!6($=*!,9!B66)65.(!T2'&(!
T2,$(*! 9,$! D(6($=)+)+/! Z('*,+*! 9,$!
C$(9($(+2(8! C'$6)2)0'+6*! -)63! /(,/$'03)2'&!
)+.)2'6),+! (99(26! (1'&5'6(.! 63(! $('*,+*! 9,$!
0$(9($(+2(!-)63!3)/3($! *2,$(*8!73)*! *3,-*!
63'6!/(,/$'03)2'&! )+.)2'6),+!3'*!'!0,*)6)1(!
(99(26!,+!2,+*5=($*S!$('*,+*!9,$!0$(9($$)+/!
,'%!3,+(48!

B*! '! $(*5&6<! )6! )*! *((+! 63'6! /(,/$'03)2'&!
)+.)2'6),+! 3'*! '! *)/+)9)2'+6! (99(26! ,+!
"#$%&'$(&)! >'%! ?,+(4! 0$(9($(+2(*! '+.!
2,+*5=($*! 0'4! '66(+6),+! 6,! 6$5*6<! &'@(&&)+/!
'+.! $('*,+*! 9,$!0$(9($(+2(!-3(+!23,,*)+/!
,'%! 3,+(48! 73(*(! $(*5&6*! *3,-! 63'6!

/(,/$'03)2'&! )+.)2'6),+! 2'+! 2$('6(! '!
0,*)6)1(!0($2(06),+!)+!2,+*5=($*!'@,56!63(!
J5'&)64! '+.! ,$)/)+! ,9! '! 0$,.526! '+.! '99(26!
63()$!0$(9($(+2(*8!E5$63($=,$(<!63(*(!$(*5&6*!
(=03'*)*(!63(!)=0,$6'+2(!,9!='$%(6)+/!'+.!
0$,=,6),+! *6$'6(/)(*! ,9! /(,/$'03)2'&&4!
='$%(.! 0$,.526*! *523! '*! "#$%&'$(&)! >'%!
?,+(48!

-6L5%*NZ)*2%&&"56>7%8*H865#(7(*G78'78B(*
%?* R*CFLMG6:>%&(*H??":>78B*J6&>7:7=68>(I*
2%8(FD=>7%8* J&"?"&"8:"(* ?%&*
A"%B&6=97:655#* C7B8"'* !3&456&"57* /64*
@%8"#*

B22,$.)+/! 6,! 63(! $(*5&6*!,9! 63(! 2,$$(&'6),+!
'+'&4*)*<! '! *)/+)9)2'+6! '+.! *6$,+/!
$(&'6),+*3)0! -'*! 9,5+.! @(6-((+! 63(!
'66)65.(*!,9! 63(!)+.)1).5'&*!0'$6)2)0'6)+/!)+!
63(! *65.4! 6,-'$.*! 63(! 2,+*5=06),+! ,9!
K(,/$'03)2'&&4! T)/+(.! "#$%&'$(&)! >'%!
?,+(48!B! 0,*)6)1(! '+.! *6$,+/! $(&'6),+*3)0!
-'*! 9,5+.! @(6-((+! 63(! C$(9($(+2(!
T5@.)=(+*),+!'+.!63(!7$5*6!T5@.)=(+*),+!
-)63! '! 2,+9).(+2(! &(1(&! ,9! SVVb! ^$nH<OLOr!
0nH<HHH`8! 73)*! $(*5&6! *3,-*! 63'6! 63(!
0'$6)2)0'+6*!0$(9($!63(!0$,.526*!63(4!6$5*68!

B!0,*)6)1(!'+.!*6$,+/!$(&'6),+*3)0!-'*!'&*,!
9,5+.! @(6-((+! 63(! C$(9($(+2(!
T5@.)=(+*),+!'+.!R'@(&&)+/!T5@.)=(+*),+!
-)63! '! 2,+9).(+2(! &(1(&! ,9! SVVb! ^$nH<OYOr!
0nH<HHH`8!B!0,*)6)1(!'+.!*6$,+/!$(&'6),+*3)0!
-'*! '&*,! 9,5+.! @(6-((+! 63(! C$(9($(+2(!
T5@.)=(+*),+! '+.! 63(! ?('&63! '+.! C$)2(!
T5@.)=(+*),+! -)63! '! 2,+9).(+2(! &(1(&! ,9!
SVVb! ^$nH<\GQr! 0nH<HHH`8! B! 0,*)6)1(! '+.!
1($4! *6$,+/! $(&'6),+*3)0! -'*! ,@*($1(.!
@(6-((+! 63(!C$(9($(+2(!T5@.)=(+*),+!'+.!
63(! B66)65.(! T2'&(! 9,$! D(6($=)+)+/! 63(!
Z('*,+*! 9,$! C$(9($(+2(! -)63! VVb!
2,+9).(+2(!&(1(&!^$nH8VG\r!0nH8HHH`8!73(*(!
$(*5&6*! *3,-! 63'6! 63($(! )*! '! *6$,+/! '+.!
*)/+)9)2'+6!$(&'6),+*3)0!@(6-((+!63(!$('*,+*!
9,$!0$(9($(+2(*!'+.!'66)65.(*8!

73($(! )*! '&*,! '! 0,*)6)1(! '+.! *6$,+/!
$(&'6),+*3)0! @(6-((+! 63(! 7$5*6!
T5@.)=(+*),+! '+.! 63(! R'@(&&)+/!
T5@.)=(+*),+! -)63! '! 2,+9).(+2(! &(1(&! ,9!
VVb! ^$nH8OYVr! 0nH8HHH`8! 73($(! )*! '&*,! '!
0,*)6)1(! '+.! *6$,+/! $(&'6),+*3)0! @(6-((+!
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7$5*6! T5@.)=(+*),+! '+.!?('&63! '+.! C$)2(!
T5@.)=(+*),+! -)63! '! 2,+9).(+2(! &(1(&! ,9!
SVVb! ^$nH<\NYr! 0nH<HHH`8! B! 0,*)6)1(! '+.!
1($4! *6$,+/! $(&'6),+*3)0! -'*! ,@*($1(.!
@(6-((+! 63(! 7$5*6! T5@.)=(+*),+! '+.! 63(!
B66)65.(!T2'&(!9,$!D(6($=)+)+/!Z('*,+*!9,$!
C$(9($(+2(!-)63!'!2,+9).(+2(!&(1(&!,9!SVVb!
^$nH<NNQr!0nH<HHH`8!

73($(! )*! '&*,! '! 0,*)6)1(! '+.! *6$,+/!
$(&'6),+*3)0! @(6-((+! 63(! R'@(&!
T5@.)=(+*),+! '+.! 63(! ?('&63! '+.! C$)2(!
T5@.)=(+*),+! -)63! '! 2,+9).(+2(! &(1(&! ,9!
SVVb!̂ $nH<\QVr!0nH<HHH`8!73($(!)*!'!0,*)6)1(!
'+.! 1($4! *6$,+/! $(&'6),+*3)0! @(6-((+! 63(!
R'@(&!T5@.)=(+*),+!'+.!63(!B66)65.(!T2'&(!
9,$! D(6($=)+)+/! Z('*,+*! 9,$! C$(9($(+2(!
-)63! '! 2,+9).(+2(! &(1(&! ,9! SVVb! ^$nH<N\Nr!
0nH<HHH`8!

E)+'&&4<! 63($(! -'*! '! 0,*)6)1(! '+.! *6$,+/!
$(&'6),+*3)0! @(6-((+! 63(!?('&63! '+.! C$)2(!
T5@.)=(+*),+! '+.! 63(! B66)65.(*! 7,-'$.*!
D(6($=)+)+/!Z('*,+*! 9,$!C$(9($(+2(!T2'&(!
-)63! '! 2,+9).(+2(! &(1(&! ,9! SVVb! ^$nH<OVVr!
0nH<HHH`8!B!*65.4!2,+.526(.!-)63!1)*)6,$*!6,!
[.)$+(<! "#$%&'$(&)! '+.! 7(%)$.'i! $(/),+*!
$(1('&*! 63'6!=,*6!,9! 63(! $(*0,+.(+6*! *3'$(!
63(!1)(-!63'6!/'*6$,+,=4!0$,.526*!'+.!&,2'&!
9,,.*!$(0$(*(+6!63(*(!$(/),+*8!73)*!,0)+),+!
(+2,5$'/(*! 1)*)6,$*! 6,! 1)*)6! 63(*(! $(/),+*!
'/')+8!:+!'..)6),+<!)6!-'*!2,+2&5.(.!63'6!)9!
63(!0$,.526*!-)63!/(,/$'03)2'&!)+.)2'6),+!)+!
63(!73$'2(!$(/),+!'$(!(99(26)1(&4!0$,=,6(.!
'+.! '.1($6)*(.<! )6! 2'+! *6$(+/63(+! 63(!
/'*6$,+,=)2!).(+6)64!,9!63(!$(/),+!WQVX8!:+!'!
*65.4! (U'=)+)+/! 3,+(4! 2,+*5=($*S!
%+,-&(./(!'@,56!@((!0$,.526*<!6$5*6!&(1(&*!
'+.! 05$23'*)+/! 0$(9($(+2(*<! )6! -'*!
2,+2&5.(.! 63'6! 63(! =,*6! (99(26)1(! *,5$2(*!
'99(26)+/! 63(! 05$23'*)+/! @(3'1),5$! ,9!
2,+*5=($*! -($(! +()/3@,5$*<! $(&'6)1(*! '+.!
9$)(+.*8! m(-*0'0($*<! ='/'F)+(*! '+.!
'.1($6)*(=(+6*! 3'.! &(**! )+9&5(+2(! ,+!
05$23'*)+/! @(3'1),5$! W\HX8! _jF@'p#,i&5!
*6'6(.! 63'6! ,99($)+/! $(&)'@&(! '+.! 3('&634!
0$,.526*! 6,! 2,+*5=($*! -)&&! )+2$('*(! 63(!
$(/),+'&!'66$'26)1(+(**!'+.!0$,9)6!='$/)+!,9!
'.1($6)*(=(+6*! WLLX8! B22,$.)+/! 6,! 63(!
$(*0,+*(*! ,9! 63(! $(*('$23! 0'$6)2)0'+6*<!
'.1($6)*(=(+6*! 0,*)6)1(&4! '99(26(.! 63()$!

0$(9($(+2(*! @4! \H8Ob8! :6! )*! *((+! 63'6! 63(!
'22(**)@)&)64!,9!3,+(4<!)8(8<!63(!9'26!63'6!)6!)*!
*,&.! )+! &,2'&! ='$%(6*! '+.! 1(+.,$*<!
0,*)6)1(&4!'99(26(.!63(!0'$6)2)0'+6*!'6!'!3)/3!
$'6(! ,9! NQ8Mb8!B! *65.4! 2,+.526(.! )+! 63(!
0$,1)+2(*! ,9! B$61)+<! A'4@5$6<! K)$(*5+<!
Kj=jp3'+(<!>$.5<!Z)F(<!T'=*5+<!T'=*5+!
'+.!7$'@F,+!')=(.!6,!.(6($=)+(!63(!&(1(&!,9!
3,+(4! 2,+*5=06),+! '+.! '-'$(+(**! ,9!
2,+*5=($*8!B22,$.)+/!6,!63(!$(*5&6*!,9!63)*!
*65.4<! 63(! 0'$6)2)0'+6*! =,*6&4! 0$(9($! 6,!
,@6')+! 3,+(4! 9$,=! @((! @$((.($*! '+.! 63(+!
9$,=!='$%(6*! W\MX8!B*! )6! )*! %+,-+<! 3,+(4!
2,+*5=($*!6$5*6!63(!0$,.526*!63(4!@54!9$,=!
&,2'&!0$,.526!*(&&($*!'+.!'**,2)'6),+*!=,$(8!
B=,+/! 63(! $(*0,+.(+6*! -3,! 0$(9($!
"#$%&'$(&)!>'%!?,+(4<!63(!'00('$'+2(!,9!63(!
3,+(4!)*!'+!)=0,$6'+6!9'26,$!-)63!'!0,*)6)1(!
(99(26!,9!NM8Ob8!73(!034*)2'&!'66$'26)1(+(**!
,9!63(!0$,.526!)*!,+(!,9!63(!=')+!9'26,$*!63'6!
6$)//($!05$23'*(!.(2)*),+*!'+.!63(*(!$(*5&6*!
*500,$6! 63)*! 1)(-8! :+! '..)6),+<! )6! -'*!
,@*($1(.! 63'6! 63(! $(*0,+.(+6*S! 0$(1),5*!
(U0($)(+2(! ,9! %+,-)+/! '+.! 2,+*5=)+/!
3,+(4!-'*! (99(26)1(! )+! 63()$! 0$(9($(+2(! ,9!
"#$%&'$(&)! >'%! ?,+(4<! -3)23! )*! '! &,2'&!
0$,.526<!-)63!'!$'6(!,9! SOM8Gb8!P,+*5=($*!
6(+.! 6,! 0$(9($! 63(! 3,+(4! 63(4! '$(! 5*(.! 6,!
@'*(!,+!63()$!0'*6!(U0($)(+2(*8!:+!'..)6),+<!
-)63! '! $'6(! ,9! SNG8Vb<! 63(! 0'$6)2)0'+6*!
0,*)6)1(&4! (1'&5'6(! 63(! *,5$2(! 9$,=!-3)23!
63(!3,+(4!)*!,@6')+(.<!)8(8<!63(!+(26'$<!-3)&(!
0$(9($$)+/!"#$%&'$(&)!>'%!?,+(48!73(!,$)/)+!
,9! 3,+(4! )*! $(2,/+)*(.! '*! '! .(6($=)+)+/!
9'26,$!)+!)6*!+56$)6),+'&!1'&5(*8!VM8Nb!,9!63(!
$(*0,+.(+6v*! *6'6(! 63'6! 63(! 2,&,5$! '+.!
.(+*)64!,9!3,+(4!3'1(!'!0,*)6)1(!(99(26!,+!
63()$!0$(9($(+2(! 9,$!"#$%&'$(&)!>'%!?,+(48!
:+! '! .)99($(+6! *65.4<! )6! -'*! 9,5+.! 63'6!
2,+*5=($*! -($(! =,*6! '99(26(.! @4! 63(!
2,+*)*6(+24!,9!3,+(4!'+.!63)*!9'26,$!-'*!'+!
)=0,$6'+6!9'26,$!)+!.(6($=)+)+/!63()$!3,+(4!
0$(9($(+2(*8! 73)*! $(*5&6! )*! *)=)&'$! 6,! ,5$!
*65.4! W\MX8! :+! '..)6),+<! )6! )*! ,@*($1(.! 63'6!
63(!0$,.526),+!,9!63)*!0$,.526!@4!0$,.52($!
'**,2)'6),+*! 3'*! '! 0,*)6)1(! (99(26! ,+! 63(!
0$(9($(+2(!,9!63(!0'$6)2)0'+6*!9,$!"#$%&'$(&)!
>'%!?,+(4!'6!63(!$'6(!,9!SOV!b8!:+!'+,63($!
*65.4<!63(!$(*('$23($*!2,+2&5.(.!63'6!QL8Yb!
,9! 63(! 2,+*5=($*! 0$(9($! 6,! @54! 3,+(4!
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.)$(26&4!9$,=!63(!0$,.52($!W\YX8!:+!'+,63($!
*65.4<! )6! -'*! 2,+2&5.(.! 63'6! 3,+(4!
2,+*5=($*! 0$(9($! 6,! @54! 3,+(4! '+.! @((!
0$,.526*!9$,=!&,2'&!='$%(6*!'+.!0$,.52($*<!
63(4!2,+*).($!3,+(42,=@!3,+(4!'*!63(!=,*6!
$(&)'@&(! @((! 0$,.526! )+! 6($=*! ,9! 63(!
$(&)'@)&)64! ,9! 63(*(! 0$,.526*! '+.! 63(4! 6$5*6!
&,2'&! 0$,.526! *(&&($*! -3,! 0$(*($1(!
6$'.)6),+'&! @((%((0)+/! %+,-&(./(! =,$(!
W\HX8! :6! )*! *((+! 63'6! 63(! 6$5*6! 9'26,$! )*!
(U6$(=(&4! )=0,$6'+6! )+! 2,+*5=($!
0$(9($(+2(*8! :+! '..)6),+<! 63(! ='],$)64! ,9!
2,+*5=($*!63)+%!63'6!)6!)*!*'9($!6,!@54!3,+(4!
9$,=!2,+*5=($!'**,2)'6),+*!'+.!0$,.52($*8!
:6!)*!,@*($1(.!63'6!VQ8\b!,9!63(!0'$6)2)0'+6*!
-3,!0$(9($!"#$%&'$(&)!>'%!?,+(4!2,+*).($!
63(! J5'&)64! ,9! 3,+(4! '*! '! 0,*)6)1(! 9'26,$8!
73(*(! $(*5&6*! )+.)2'6(! 63'6! 2,+*5=($*!
2,+*).($! 63(! J5'&)64! ,9! 3,+(4! '*! '+!
)=0,$6'+6! 9'26,$! '+.! '$(! 2,+2($+(.! 63'6!
J5'&)64! 0'$'=(6($*! 2'+! @(! ('*)&4! 23'+/(.8!
B22,$.)+/! 6,! 63(! $(*5&6*! ,9! '! *65.4!
2,+.526(.! )+!m)i.(! 6,!.(6($=)+(! 63(! &(1(&!
,9! 9,,.! *'9(64! '+.! 2,+*5=($! '-'$(+(**<!
2,+*5=($*! '$(! 2,+2($+(.! '@,56!
'.5&6($'6),+<!$(*).5(!'+.!'.5&6($'6),+!-3(+!
05$23'*)+/!3,+(4!9$,=!63(!='$%(6!'+.!9((&!
'! &'2%! ,9! 2,+9).(+2(8! 73(! )+.)1).5'&*!
0'$6)2)0'6)+/!)+!63(!*65.4!6(+.!6,!@54!3,+(4!
9$,=!63(!0$,.52($!@(2'5*(!63(4!@(&)(1(!63'6!
63(4! '$(! =,$(! $(&)'@&(! -3(+! 05$23'*)+/!
3,+(48! :+! '..)6),+<! 0'$6)2)0'+6*! ='4! 3'1(!
63(! ,0)+),+! 63'6! 3,+(4! )*! &(**! $(&)'@&(!
2,=0'$(.! 6,! 0$(1),5*! 4('$*! W\GX8! :6! -'*!
,@*($1(.!63'6!63(!34/)(+)2!J5'&)64!,9!3,+(4!
3'.! '! 0,*)6)1(! (99(26! ,+! 63(! 0'$6)2)0'+6*S!
0$(9($(+2(!9,$!"#$%&'$(&)!>'%!?,+(4!-)63!'!
$'6(! ,9! NN8Vb8! :+! '..)6),+<! )6! -'*!
.(6($=)+(.!63'6!63(!6'*6(!'+.!9&'1,5$!,9!63(!
3,+(4! 3'.! '! 0,*)6)1(! (99(26! ,+! 63(!
0$(9($(+2(!,9!63(!0'$6)2)0'+6*!9,$!"#$%&'$(&)!
>'%!?,+(4!-)63!'!$'6(!,9!SV\8Nb8!:6!-'*!'&*,!
,@*($1(.! 63'6! 63(!0'2%'/)+/!,9!3,+(4!-'*!
(99(26)1(! )+! 63(! 0$(9($(+2(! ,9! 63(!
$(*0,+.(+6*! '6! '! $'6(! ,9! S\Q8Lb8! c3)&(!
0'2%'/(.! 0$,.526*! /)1(! 2,+9).(+2(! 9,$!
0$,6(26),+! 9$,=! 2,+6'=)+'6)+/! 9'26,$*<!
*,=(! 2,+*5=($*!='4! @(! 2,+2($+(.! '@,56!
63(! 2,+6(+6! ,9! 0'2%'/(.! 0$,.526*8! T65.)(*!
*3,-! 63'6! 2,+*5=($*S! 0'2%'/)+/!

0$(9($(+2(*! '$(! '+! )=0,$6'+6! 9'26,$! -3(+!
@54)+/!3,+(48!:+!0'$6)25&'$<!)6!)*!*6'6(.!63'6!
2,+*5=($*! -3,! 2'$(! '@,56! 0'2%'/)+/!
=,*6&4! 0$(9($! /&'**! ]'$*8! 73)*! 0$(9($(+2(!
='4! @(! '**,2)'6(.! -)63! 63(! .(*)$(! '+.!
2,+2($+! ,9! 2,+*5=($*! 6,! ,@*($1(! 63(!
0$,.526! '+.! 6,! @(! *5$(! '@,56! 63(! 2,+6(+6!
W\MX8! :+! ,63($! *65.)(*<! )6! -'*! *)=)&'$&4!
$(1('&(.! 63'6! =,*6! ,9! 63(! 0)+(! 3,+(4!
2,+*5=($*!0$(9($!6,!@54!3,+(4!)+!/&'**!]'$*!
'+.!3'1(!63(!.(*)$(!6,!*((!63(!0$,.526!'+.!
@(! *5$(! WLNX8!?,-(1($<! )+! *,=(!*65.)(*<! )6!
-'*! ,@*($1(.! 63'6! 2,+*5=($*S! 0$(9($(+2(!
9,$!05$23'*)+/!3,+(4!)+!/&'**!]'$*!-'*!&,-($!
W\YX8!B+,63($!*65.4!2,+.526(.!@4!D,&5!'+.!
;'$'+/hF! W\HX! '&*,! $(1('&(.! 63'6!
2,+*5=($*S! 0$(9($(+2(! 9,$! 3,+(4! '+.! @((!
0$,.526*!0'2%'/)+/!)*!=,*6&4!/&'**!]'$*8!:+!
63(! &)/36! ,9! 63(*(! *)=)&'$! *65.)(*<! )6! )*!
5+.($*6,,.! 63'6! 3,+(4! 2,+*5=($*! 3'1(!
2($6')+! 2,+2($+*! '@,56! 6$5*6! '+.! 6(+.! 6,!
0$(9($!0'2%'/(.!0$,.526*!63'6!63(4!2'+!*((!
)+*).(8!73(!9'26!63'6!63(!3,+(4!)*!+'65$'&!'+.!
5+'.5&6($'6(.! '+.! 63'6! )6! 3'*! 3('&63! '+.!
*'9(64!9('65$(*!)*!'+!)=0,$6'+6!9'26,$!)+!63(!
0$(9($(+2(!,9!63(!0'$6)2)0'+6*!9,$!"#$%&'$(&)!
>'%!?,+(48!:+!63)*!2,+6(U6<!)+!'!*65.4<!)6!-'*!
.(6($=)+(.! 63'6! 2,+*5=($*! -'+6! 6,! @54!
,$/'+)2! '+.! +'65$'&! 3,+(4! '+.! 63)*!
0$(9($(+2(! 3'*! '! 0'$'&&(&! $(&'6),+*3)0!-)63!
)+2,=(! '+.! (.52'6),+! &(1(&! WLQX8!
P,+*5=($*!(*6'@&)*3!'!*6$,+/!&)+%!@(6-((+!
63(!3('&63)+(**!,9!3,+(4!'+.!63(!9'26!63'6!)6!
)*!+'65$'&!'+.!5+'.5&6($'6(.8!:+!'..)6),+<!63(!
0$(*(+2(!,9!0$,.526),+!'+.!(U0)$4!.'6(*!,+!
63(!3,+(4! )*!'+! )=0,$6'+6!(&(=(+6!,9! 6$5*6!
9,$! 2,+*5=($*8! E,$! (U'=0&(<! )+! '! *65.4!
2,+.526(.! )+! >$.5<! )6! -'*! 2,+2&5.(.! 63'6!
=,*6!,9!63(!2,+*5=($*!6$5*6!63(!*(&&($*!9$,=!
-3,=! 63(4! @54! 3,+(4! '+.! 63(4! -'+6! 6,!
3'1(!=,$(!)+9,$='6),+!'@,56!63(!3,+(4!63(4!
-)&&! @54! W\LX8!B&63,5/3! 3,+(4! 2,+*5=($*!
/(+($'&&4!3'1(!/$('6!6$5*6!)+!&,2'&!0$,.526*!
'+.! *(&&($*<! 63(4! 2,+*).($! &'@(&&)+/! '*! '+!
)=0,$6'+6! 05$23'*)+/! 9'26,$8! >+(! ,9! 63(!
=')+! $('*,+*!-34! 2,+*5=($*!-'+6! 6,! *((!
63(! 0$,.526),+! '+.! (U0)$4! .'6(*! ,+! 63(!
3,+(4! )*! 2&,*(&4! $(&'6(.! 6,! 63(! (&(=(+6! ,9!
6$5*68! :+! '..)6),+<! )6! )*! *((+! 63'6! 63(! @$'+.!
'+.!2,=0'+4!+'=(*!,+!63(!3,+(4!3'1(!'+!
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)=0,$6'+6! (99(26! ,+! 63(! 0'$6)2)0'+6*S!
0$(9($(+2(! 9,$! "#$%&'$(&)! >'%! ?,+(48! 73(!
6(+.(+24! 6,! 0'4! '66(+6),+! 6,!K(,/$'03)2'&!
:+.)2'6),+!&'@(&*!)*!'&*,!'!9'26,$!63'6!.)$(26*!
05$23'*)+/! @(3'1),5$8! :+! 0'$6)25&'$<! )+! '!
*65.4! (U'=)+)+/! 3,-! 2,+*5=($*! &)1)+/! )+!
;($*)+! 0($2()1(!K:! &'@(&*! '+.! 63(! 9'26,$*!
'99(26)+/! 63(*(! 0($2(06),+*<! 63(! =,*6!
)=0,$6'+6! 9'26,$*! '99(26)+/! 63(! 05$23'*)+/!
@(3'1),5$!,9!2,+*5=($*!-($(!&)*6(.!'*!0$)2(<!
0$,.526!2($6)9)2'6(*!'+.!2,+6(+68!:+!'..)6),+<!
63(! 0'$6)2)0'+6*!-3,! '$(! 9'=)&)'$! -)63! 63(!
2,+2(06! ,9! /(,/$'03)2'&! )+.)2'6),+!
$(0$(*(+6! '! *(/=(+6! 63'6! 0($2()1(*! 63(!
/(,/$'03)2'&! )+.)2'6),+! &'@(&! '*! '! *)/+! ,9!
J5'&)64! W\QX8!;,*6! ,9! 63(! 2,+*5=($*! 3'1(!
*599)2)(+6! %+,-&(./(! '@,56! /(,/$'03)2'&!
)+.)2'6),+*!'+.! 63(4!*((=!6,!@(!-)&&)+/! 6,!
0'4! (U6$'! -3)&(! 0$(9($$)+/! *523! 0$,.526*8!
73(!'**,2)'6),+!,9!3,+(4!-)63!3('&63!3'*!'!
/$('6!(99(26!,+! 63(! $(*0,+.(+6*S!0$(9($(+2(!
9,$!"#$%&'$(&)!>'%!?,+(48!P,+*5=($*!3'1(!
*6'$6(.! 6,! *((! 3,+(4! '*! '! 0$,.526! 63'6!
*500,$6*!63()$!3('&63!$'63($!63'+!]5*6!'!9,,.!
*,5$2(8!73)*!3'*!)+2$('*(.!(1(+!=,$(!-)63!
63(! (99(26! ,9! 63(! 2,+2(06! ,9! '0)63($'04<!
-3)23!3'*!@(2,=(!0,05&'$!)+!$(2(+6!4('$*8!
?('&63!'-'$(+(**!)*!'+!)=0,$6'+6!9'26,$!63'6!
2,+*5=($*! 6'%(! )+6,! 2,+*).($'6),+! -3(+!
23,,*)+/! 3,+(48! [*0(2)'&&4! '*! 63(! )+2,=(!
&(1(&*! )+2$('*(<! 63(! J5'&)64! '+.! 3('&63!
2,+*2),5*+(**!,9!2,+*5=($*!)+2$('*(*!W\GX8!
:+! '! *65.4! 2,+.526(.! )+! >$.5<! )6! -'*!
,@*($1(.! 63'6!=,$(! 63'+!3'&9!,9! 63(!3,+(4!
2,+*5=($*! 2,+*5=(! 3,+(4! 9,$! 3('&63!
$('*,+*!'+.!63($(9,$(!3('&63!2,+*2),5*+(**!
'99(26*! 05$23'*)+/! @(3'1),5$! W\LX8! 73(!
+56$)6),+'&!1'&5(!,9!3,+(4!'&*,!*6'+.*!,56!'*!
'+! )=0,$6'+6! 9'26,$! 9,$! 63(! 0'$6)2)0'+6*! 6,!
0$(9($! "#$%&'$(&)! >'%! ?,+(48! P,+*5=($*!
.(6($=)+(! 63()$! 0$(9($(+2(*! -)63! 63(!
)=0,$6'+2(! 63(4! '66'23! 6,! 63(! +56$)6),+'&!
1'&5(! ,9! 3,+(48!?,-(1($<! 0$)2(! )*! '+,63($!
)=0,$6'+6! 9'26,$! 63'6! 2,+*5=($*! 2,+*).($!
-3(+! 05$23'*)+/! 3,+(48! T)=)&'$! $(*5&6*!
-($(!,@6')+(.!)+!*65.)(*!2,+.526(.!)+!,63($!
0$,1)+2(*<! '+.! 0$)2(! -'*! 9,5+.! 6,! @(! '!
9'26,$!'99(26)+/!05$23'*)+/!@(3'1),5$!W\YX8!
73(*(! 9'26,$*! *3,-! 63'6! 2,+*5=($*! /)1(!
)=0,$6'+2(! 6,! 2$)6($)'! *523! '*! 3('&63<!

+56$)6),+'&! 1'&5(! '+.! 0$)2(! -3)&(!
.(6($=)+)+/! 63()$! 0$(9($(+2(*8! :+! '..)6),+<!
63(!)=0'26!,9!/(,/$'03)2'&!)+.)2'6),+*!'+.!
&'@(&*!,+!2,+*5=($*!)*!'&*,!(1).(+68!:6!-'*!
2,+2&5.(.! 63'6! 2,+*5=($*! 0($2()1(!
/(,/$'03)2'&&4! &'@(&&(.! 0$,.526*! '*! '! *)/+!
,9!J5'&)64!'+.!'$(!-)&&)+/! 6,!0'4!=,$(! 9,$!
*523! 0$,.526*! W\QX8! 73)*! (=03'*)*(*! 63(!
)=0,$6'+2(!,9!0$,=,6),+!'+.!='$%(6)+/!,9!
K:!0$,.526*!*523!'*!"#$%&'$(&)!>'%!?,+(48!
T)+2(! 2,+*5=($*! *((=! 6,! 0'4! '66(+6),+! 6,!
/(,/$'03)2'&! )+.)2'6),+*! '+.! &'@(&*<! 63(!
2,$$(26!5*(!,9!63(*(!(&(=(+6*!2'+!0$,1).(!'!
/$('6! '.1'+6'/(! 6,! 0$,.52($*! '+.! *(&&($*8!
73(*(! $(*5&6*! $(1('&! 63'6! 9'26,$*! *523! '*!
/(,/$'03)2'&! )+.)2'6),+! ,9! 63(! 0$,.526<!
$(&)'@)&)64<! 3('&63<! &'@(&&)+/! '+.! 0$)2(! '$(!
.(2)*)1(! )+! *3'0)+/! 2,+*5=($! 0$(9($(+2(*8!
73(*(! 9)+.)+/*! 2'+! @(! '+! )=0,$6'+6! /5).(!
9,$!63(!.(1(&,0=(+6!,9!='$%(6)+/!*6$'6(/)(*!
'+.! @(66($! 0$,=,6),+! ,9! /(,/$'03)2'&&4!
='$%(.! 0$,.526*! *523! '*! "#$%&'$(&)! >'%!
?,+(4!6,!2,+*5=($*8!

!

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

73)*! *65.4! (U'=)+(.! 63(! 0$(9($(+2(*! '+.!
*,2),.(=,/$'03)2! 23'$'26($)*6)2*! ,9!
)+.)1).5'&*! 2,+*5=)+/! K(,/$'03)2'&&4!
T)/+(.!"#$%&'$(&)!>'%!?,+(4! 0$,.52(.! )+!
"#$%&'$(&)<!,+(!,9!63(!)=0,$6'+6!,'%!3,+(4!
0$,.526),+! $(/),+*! ,9! 75$%(48! 73(! *65.4!
*3,-*! 63'6! O\8Gb! ,9! 63(! $(*0,+.(+6*! '$(!
4,5+/! '+.! =)..&(I'/(.<! -,$%'@&(!
0,05&'6),+8! :6!-'*!'&*,! 9,5+.! 63'6!=,*6!,9!
63(! $(*0,+.(+6*!-($(! 9(='&(! '+.!='$$)(.8!
73(!)+2,=(!&(1(&!)*!=,*6&4!'6!,$!'@,1(!63(!
=)+)=5=!-'/(! &(1(&! '+.! '@,56! GV8Lb! ,9!
63(=! '$(! +,6! '26)1(&4! -,$%)+/! ^$(6)$(.<!
3,5*(-)9(<! +,6! -,$%)+/`8! OG8Mb! ,9! 63(!
)+.)1).5'&*! 3'1(! 2,+*5=(.! K(,/$'03)2'&!
:+.)2'6),+!"#$%&'$(&)!>'%!?,+(4!@(9,$(!'+.!
$(2,/+)*(!63(!0$,.5268!c,=(+!'66'23!=,$(!
)=0,$6'+2(! 6,! J5'&)64<! $(&)'@)&)64! '+.!
&'@(&&)+/! (&(=(+6*! ,9! ,'%! 3,+(48! A,63!
-,=(+! '+.!=(+! 0$(9($! ,'%! 3,+(4<!-3)23!
63(4! @(&)(1(! 6,! @(! '99,$.'@&(! '+.! 3('&6348!
B22,$.)+/! 6,! 63(! $(*('$23<! '&63,5/3! 63(!
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+5=@($! ,9! ='$$)(.! $(*0,+.(+6*! )*! 3)/3<!
*)+/&(! )+.)1).5'&*! 0$(9($! ,'%! 3,+(4!
2,+*5=06),+! =,$(! 63'+! ='$$)(.!
)+.)1).5'&*8!73)*!0$(9($(+2(!,9!*)+/&(*!2'+!
@(!(U0&')+(.!@4!&,+(&)+(**!'+U)(64!'+.!63(!
.(*)$(! 6,! 9,25*!,+!'!3('&634! &)9(*64&(8! :6! )*!
(U0(26(.!63'6!63(!6(+.(+24!,9!)+.)1).5'&*!6,!
2,+*5=(!3,+(4!.(2$('*(*!'*!63(4!/(6!,&.($8!
73)*!2'+!@(!'66$)@56(.!6,!25$$(+6!3('&63!'+.!
+56$)6),+! 6$(+.*8! :+!0'$6)25&'$<! 9'26,$*! *523!
'*! &,-! 2'&,$)(! @5$+)+/<! )+'26)1)64! '+.!
.)'@(6(*!='4! &('.! 6,!'!.(2$('*(! )+!.(**($6!
2,+*5=06),+8! K(,/$'03)2'&! :+.)2'6),+!
"#$%&'$(&)! >'%! ?,+(4! 2'+! @(! '! 0$(9($$(.!
0$,.526! )+! @'&'+2(.! +56$)6),+! 0$,/$'==(*!
-)63! )6*! '+6),U).'+6! 1'&5(*! '+.! 9&'1,+,).!
$)23+(**8! C$)1'6(! *(26,$! (=0&,4((*<! *(&9I
(=0&,4(.! '+.! +,+I-,$%)+/! )+.)1).5'&*!
2,+*5=(!=,$(!,'%!3,+(4!63'+!05@&)2!*(26,$!
(=0&,4((*!'+.!0(+*),+($*8!73)*!$(*5&6!='4!
@(!.5(!6,!63(!9'26!63'6!$(6)$(.!0(,0&(!0$(9($!
63)*! 0$,.526! &(**! .5(! 6,! 63(! (+.! ,9! 63()$!
'26)1(!-,$%)+/!&)9(!'+.!.(2$('*(.!=,@)&)648!
:+!'..)6),+<!)6!)*!,@*($1(.!63'6!+,+I-,$%)+/!
)+.)1).5'&*! 2'$(! =,$(! '@,56! 63(! &'@(&&)+/!
'+.! J5'&)64! 23'$'26($)*6)2*! ,9! ,'%! 3,+(4!
63'+! 0(+*),+($*! '+.! 05@&)2! (=0&,4((*8! :6!
-'*!,@*($1(.!63'6!)+.)1).5'&*!-)63!)+2,=(!
@(&,-! 63(! =)+)=5=! -'/(! 0$(9($$(.! ,'%!
3,+(4! =,$(! 63'+! 63,*(! -)63! =(.)5=! '+.!
'@,1(!)+2,=(8!73)*!='4!*5//(*6!63'6!'*!63(!
)+2,=(! &(1(&! )+2$('*(*<! 2,+*5=($*! ='4!
6(+.! 6,! =,1(! '-'4! 9$,=! 63(! 2,+2($+! ,9!
=((6)+/! 63()$! @'*)2! +56$)6),+'&! +((.*! '+.!
6(+.!6,-'$.*!&5U5$4!0$,.526*8!:6!)*!,@*($1(.!
63'6!'*!)+2,=(!)+2$('*(*<!2,+*5=($*S!J5'&)64!
'+.! 3('&63! 2,+*2),5*+(**! )+2$('*(*8!
:+.)1).5'&*!-)63!3)/3!*23,,&!(.52'6),+!'+.!
'@,1(! '66'23! =,$(! )=0,$6'+2(! 6,! 63(!
23'$'26($)*6)2*! *523! '*! 6'*6(<! ,.,5$! '+.!
2,+*)*6(+24! ,9! ,'%! 3,+(4! '+.! &'@(&!
)+9,$='6),+8! :6! )*! '&*,! ,@*($1(.! 63'6!
)+.)1).5'&*! )+! 63)*! /$,50! '66'23! =,$(!
)=0,$6'+2(!6,!&'@(&!)+9,$='6),+!'+.!J5'&)64!
0'$'=(6($*8! B*! 63(! &(1(&! ,9! (.52'6),+!
.(2$('*(*<!)6!)*!,@*($1(.!63'6!2,+2($+*!'@,56!
@()+/! =)*&(.! '+.! .(2()1(.! )+! 0$,.526!
0$(9($(+2(! )+2$('*(8! :+! 2,+2&5*),+<! ,+(! ,9!
63(!=,*6!)=0,$6'+6!9'26,$*!.(6($=)+)+/!63(!
0$(9($(+2(*! ,9! )+.)1).5'&*! 2,+*5=)+/! ,'%!

3,+(4! )*! 63(!0($2(06),+! 63'6! 63(!0$,.526! )*!
3('&6348!P,+*5=($*!-'+6! 6,!@(!*5$(!,9! 63(!
$(&)'@)&)64!,9!63(!0$,.526!'+.!63($(9,$(<!63(4!
'66'23! )=0,$6'+2(! 6,! 63(! 9'26! 63'6! )6! )*! '!
/(,/$'03)2'&&4! &'@(&&(.! 0$,.5268! 73(*(!
$(*5&6*!0$,1).(!1'&5'@&(!2&5(*!9,$!='$%(6)+/!
*6$'6(/)(*!'+.!0$,=,6),+'&!2'=0')/+*8!

CFBB"(>7%8(* ?%&*!3&456&"57*A"%B&6=97:65*
+8'7:6>7%8* /64* @%8"#* =&%'F:"&([*
=&%'F:"&* 6((%:76>7%8(* 68'* 5%:65*
6'D787(>&6>7%8(*:68*L"*6(*?%55%$(*

P,+*5=($*!*3,5&.!@(!(+2,5$'/(.!6,!0$(9($!
63)*!0$,.526!@4!(=03'*)*)+/!)6*!5+)J5(!'+.!
3)/3J5'&)64! 9('65$(*8! 73(! 0$,.526! 2'+! @(!
0$,=,6(.! 63$,5/3! )+9,$='6)1(! (1(+6*<!
9&'1,5$! (U0($)(+2(*! '+.! 2'=0')/+!
.)*2,5+6*8!73(!3('&63!@(+(9)6*!,9!,'%!3,+(4!
*3,5&.! @(! (=03'*)*(.! @4! ,$/'+)*)+/!
2'=0')/+*!9,25*)+/!,+!3('&634!&)9(*64&(!'+.!
+56$)6),+8! ;'$%(6)+/! *6$'6(/)(*! *3,5&.!
(99(26)1(&4! 5*(! 2,==5+)2'6),+! 23'++(&*!
*523!'*!6(&(1)*),+<!$'.),<!)+6($+(6!'+.!*,2)'&!
=(.)'!6,!'66$'26!63(!'66(+6),+!,9!2,+*5=($*8!
A4!5+.($*6'+.)+/!2,+*5=06),+!0$(9($(+2(*!
)+! $(&'6),+! 6,! )+2,=(! &(1(&<! ='$%(6)+/!
0$,9(**),+'&*! 2'+! '.]5*6! 0$,.526! 0$)2)+/!
'22,$.)+/&48! P'=0')/+*! (=03'*)*)+/! 63(!
&,2'&! 23'$'26($)*6)2*! ,9! 63(! 0$,.526! 2'+!
)+2$('*(!63(!6,5$)*=!$(1(+5(*!,9!"#$%&'$(&)!
'+.!2,+6$)@56(!6,!63(!&,2'&!(2,+,=48!73(*(!
$(2,==(+.'6),+*! 2'+! @(! 5*(.! 6,! )+2$('*(!
63(! 0$,=,6),+! '+.! *'&(*! ,9! K(,/$'03)2'&!
:+.)2'6),+!"#$%&'$(&)!>'%!?,+(4! '+.! 3(&0!
63(!0$,.526!2,+6$)@56(!6,!63(!&,2'&!(2,+,=48!

!

!

!

!

!

!

!

!
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!

'()&& *+& ,-./01& 23.45& 63789:/081& *3;.4<& =:4045>35& ,5/?8& @/&
AB..354?&=.35.374+&C4>3&6/<5D.DE808+1&=5<3731&(FFF+&&

'G)&& ,H/.1&6I7<&AI.-I7&6378985/&C878J&KK+&6I7<./7>/&L8733-&<I.-I7I&
MCN<-I7<./7>/5& O0?35.4.373P1& =5<373Q& R8..8& ";8-8?&
2304?/@81&(FST+&&

'U)&& !+& 27DV51& WD5/X& 7DX>/5& Y7DV5Z0& Y//98@/& [7D>B\-& Y8Y./1&
(FFU+&&

'])&& =+& 2/7H?351& ^+& _35381& ^+& /̀8001& a+& 2/..& 35>& R+& a3@8>1&
b=\\/./73-8D5& Dc& VDB5>& 9/3.85H& YX& -D[8\3.& 3[[.8\3-8D5& Dc&
9D5/XQ&35&358?3.&?D>/.1d&!"#$%&#'()*+$,-.'+*/$-0$1.'2#'34$
@D.+&(]e1&5D+&U1&[[+&US]fUSg1&(FTU+&&

'e)&& _+& =783581& 6+& =.8X3-B7& 35>& 2+& 8̀\3<0D5D1& b=& h4-/73-B7/&
!/@8/VQ&69/&"cc/\-&Oc&WD5/X& K5&=\\/./73-8D5&Oc&i7/00B7/&
j.\/7& D̀B5>& W/3.85H1d& 5-.'+*/$ 6#)-+17'.)7(8#$ *+9$
%#17"#7()14$5D+&S1&[[+&USf]G1&GkGG+&&

'g)&& $+&=+&A3?37BL3?351&*+&=+&*B.38?351&C+&A3B7&35>&2+&_393X31&
bK593.3-8D5& Dc& 9D5/X& 7/>B\/0& 387V3X& 85c.3??3-8D5& 35>&
980-D[3-9D.DH8\3.& \935H/0& 85& 3& 73YY8-&?D>/.& Dc& D@3.YB?85f
85>B\/>& \97D58\& 30-9?31d& :;<$ )-&=/#&#+7*'3$ *+9$
*/7#'+*7(8#$&#9()(+#4$@D.+&(]1&5D+&(f((1&[+&(1&Gk(]+&&

'S)&& a+&i+&R\CD@/751&*+&l+&=YY301&C+&m8@835&35>&W+&!+&a3.-D51&
bR35B<3&9D5/X&3H3850-&W/.8\DY3\-/7&[X.D781d&5-.'+*/$-0$7"#$
6-3*/$>-)(#73$-0$;#9()(+#4$@D.+&FG1&5D+&T1&[[+&]Ugf]UF1&(FFF+&&

'T)&& i+&*\9./X&35>&%+&#8/.>1&bK??B5/f/5935\85H&/cc/\-0&Dc&>8/-37X&
c8Y/70&35>&[7/Y8D-8\01d&:'5$?.7'4$@D.+&G1&5D+&TG1&[[+&GG(fUk1&
GkkG+&&

'F)&& !+&_3H9DDY81&=+&A3L/7DB58&35>&O+&A3L/7DB581&b"@8>/5\/&cD7&
\.858\3.&B0/&Dc&9D5/X&85&VDB5>&9/3.85H&30&35&35-8fY3\-/783.1&
35-8f85c.3??3-D7X& 35-8fDn8>35-& 35>& 35-8f@873.& 3H/5-Q& =&
7/@8/V1d& 5.+9(1"*=.'$ ,-.'+*/$ -0$ +*7.'*/$ ="*'&*)#.7()*/$
='-9.)714$@D.+&U1&5D+&T1&[+&(kk1&Gk(U+&&

'(k)&&_+& h81& +̀& *981&_+& h81&_+& l9DB1& o+& WB1& %+& *D5H& 35>&_+& h81&
b$/B7D[7D-/\-8@/& /cc/\-0& Dc& \9.D7DH/58\& 3\8>& 3H3850-&
3[D[-D080& Dc& i%(G& \/..0& 85>B\/>& YX& ?/-9X.?/7\B7X1d&
@+8('-+&#+7*/$!-A()-/-23$*+9$B"*'&*)-/-234$CDEFG4$FHICF4$
@D.+&(1&5D+&Gg1&[[+&(UfG(1&GkkT+&&

'(()&&=+&=.3?781& b=& 7/@8/V& Dc& -9/& 35-8\35\/7& [7D[/7-8/0& Dc& Y//&
[7D>B\-0& 35>& -9/87&?D./\B.37&?/\93580?0Q&=5&D@/7@8/V&D5&
.B5H&\35\/71d&!'-=()*/$5-.'+*/$-0$B"*'&*)#.7()*/$6#1#*')"4$
@D.+&T1&5D+&Gk1&[[+&(Sgef(SS]1&GkG(+&&

'(G)&&=+&C+&h/D5H1&i+&R+&W/70-&35>&^+&h+&W37[/71&bK5>8H/5DB0&$/V&
l/3.35>& 9D5/X0& /n98Y8-& ?B.-8[./& 35-8f85c.3??3-D7X&
3\-8@8-8/01d&J++*7#$(&&.+(734$@D.+&U1&5D+&(T1&[[+&]eFf]gg1&Gk(G+&&

'(U)&&^+& 8̀.<850D5&35>&W+&%3@353H91&b=5-8Y3\-/783.&3\-8@8-X&Dc&(U&
9D5/X0& 3H3850-& "0\9/78\983& \D.8& 35>& i0/B>D?D530&
3/7BH85D031d&5$;#9$K--94$@D.+&T1&5D+&(kk1&[+&U1&Gkke+&&

'(])&&$+&C9/.>Dc1&o+& fW+& 3̀5H& 35>&$+& ^+&"5H/0/-91& b2B\<V9/3-&
9D5/X& 85\7/30/0& 0/7B?& 35-8Dn8>35-& \3[3\8-X& 85& 9B?3501d&
5-.'+*/$-0$*2'()./7.'*/$*+9$0--9$)"#&(17'34$@D.+&e(1&5D+&e1&[[+&
(ekkf(eke1&GkkU+&&

'(e)&&_+&2/<>/?871&A+&"c8.&35>&#+&,L-I7<1&b=[8-/73[8p>/&W35H8&23.&
AB..354.?3.4q1d&%'L$M'N+/#'($8#$>*O/LPE%=(7#'*=(GQQ&&

'(g)&&%+& 6373<:41& bW/.8\DY3\-/7& [X.D78& <373<-/78L30XD5B1& Y3.& @/&
[7D[D.80&N75/<./78585&Y3<-/78&@/&I7/3L4&IL/785/&8598Y80XD5&&

3.45?3045>35& X3737.354.?3041d& !6"r& AB7B?03.& =<3>/?8<&
=7J8@& =:4<& "78J8?1& Y8.H8Q/Bf7/[Ds0/?35-8\0sD[/5=\\/001&
Gk(T+&

'(S)&&m+& 2B7B\B1& br7I5& !3[D7B1d& 6374?03.& "<D5D?8& @/& iD.8-8<3&
C/.8J-87?/&"50-8-I0IM6"iC"P1&=5<3731&GkGG+&

'(T)&&#+&*35/71&W+&=>353\4D;.B&35>&a+&CI./71&b6I7<8X/p>/&*IL?/&
t3?& 23.453& _N5/.8<& 6I</-8\8& 6/7\89./78585& AD5ED85-&
=53.8L8QuL?87&u.8&,75/;81d&85&J+7#'+*7(-+*/$:*/P*+$*+9$?#*'$
@*17#'+$>-)(*/$>)(#+)#1$<-+2'#11$>#'(#11&uL?871&Gk(S+&&

'(F)&&CI./71& bA47<.37/.8& u.8& M& R/7</L1& 23Y3/0<81& ADc:3L1&
hI./YB7H3L1& i/9.8@35<NX& @/& i453798037P& #.D73& @/&
m/E/-30XD5B1d& 6+%& t/@7/& @/& O7?35& 23<35.4;4& A47<.37/.8&
O7?35&uJ./-?/&RI>I7.I;I1&A47<.37/.81&Gk(U+&

'Gk)&&v39851& bR37?373&2N.H/085>/<8&R/J/&O7?35.374& @/&AD7BX3&
639@8.& MaN5IJ-I7?/P1d& FQ$ R'&*+$ 8#$ %8$ S#'2(1(4$ mD.0+&
6/??BLf=;B0-D01&5D+&]1&Gk(]+&&

'G()&&OCR1& bO7?35& =-.3041d& 6+%& O7?35& C/5/.& RI>I7.I;I1&
=5<3731&Gk(U+&

'GG)&&=+& ,L<N<1&=+& u[/<& 35>& A+& *D7<B51& bR/J/& 23.4545& AN</58&
wB/7\B0&c7385/--D&6/51d&K'#1#+(.1$T#8'#$:N/7#+(4$@D.+&GT1&5D+&
]1&[[+&GgekfGgee1&Gk(F+&&

'GU)&&=+&,L<N<&35>&A+&*D7<B51&b*D?/&%9373\-/780-8\&#/3-B7/0&Dc&
O3<& MwB/7\B0& #7385/--D& 6/5+P& WD5/X& #7D?& 6B7</X1d&
K'#1#+(.1$@+8('-+&#+7*/$:.//#7(+4$@D.+&GS1&5D+&(G1&[[+&TUeFf
TUgg1&Gk(T+&&

'G])&&a+&O0<3X1&#+&,L>8.&35>&=+&CI./71&b673<X3&2N.H/08&23.&=7404&
iD[B.30XD5.374545& M=[80& ?/..8c/73& h+P& C/5/-8<& _3[4.374545&
?-a$=& M-!$=h/Bf%DnG& =7304P& a8L8& =53.8L./78& 8./&
=73J-474.?3041d&!'$S(U(+4$Gk(g+&&

'Ge)&&a+& !+& *?8-91& bC/5/-8\& >8@/708-X& 85& 6B7<809& 9D5/X& Y//01d&
V/.9*O$:##$5-.'+*/4$5D+&(kf(S1&GkkG+&&

'Gg)&&=+& CI./71& _+& 2/<& 35>& W+& CI@/51& b69/& 8?[D7-35\/& Dc&
?D7[9D?/-78\0&H/D?/-7X&D5&>80\78?853-8D5&Dc&%3758D.35&M=+&
?+& \3758\3P& 35>& %3B\30835& M=+& ?+& \3B\308\3P& 9D5/X& Y//&
0BY0[/\8/0& 35>& 85& >/-/7?8585H& -9/87& 7/.3-8D5098[& -D& 6973\/&
!/H8D5&Y//&H/5D-X[/1d&5-.'+*/$-0$7"#$W*+1*1$@+7-&-/-2()*/$
>-)(#734$@D.+&TU1&5D+&G1&[[+&(e]f(gG1&Gk(k+&&

'GS)&&C+& ,L>/?871& WJ6WX%6@XY$ YXY$ YZRX@$ :[X\@>Y?S@$
]@!Y^!Y6YX@?$ :%X$ %6J>J$ WRXR?YX@6Y?S@$ \@?@!YW$
T@^Y!XYXY_Y?$:@XY6X@?;@>YQ$;*17#'`1$ 7"#1(14$6/<87>3;Q&
$3?4<&A/?3.&r58@/708-/081&Gk(S+&&

'GT)&& +̀& (1& b&A47<.37/.8& u.&,L/.& u>37/Q\DH73c8f<D5B?B1d& 'O5.85/)+&
=@38.3Y./Q& 9--[QssVVV+<87<.37/.88.DL/.8>37/08+HD@+-7+&
'=\\/00/>&(S&ke&GkGU)+&

'GF)&&6+O+21& bY3.9378-308+-378?D7?351d& 'O5.85/)+& =@38.3Y./Q&
9--[0QssY3.9378-308+-378?D7?35+HD@+-7sQ+&'=\\/00/>&((&]&GkGU)+&

'Uk)&&=+& ,L<474?1&=+& *\9800/71& 2+& AI:I<NL?/5& 35>& A+& *D7<B51&
b,L<474?1&=+1&*\9800/71&=+1&AI:I<NL?/51&2+1&x&*D7<B51&A+&
MGkG(P+&=5-8?8\7DY83.&3\-8@8-8X&Dc&D3<&9D5/X&MwB/7\B0&0[[+P&
D5& -9/& Y8Dc8.?& ?8\7DD7H3580?01d& @2#$ M+(8#'1(7#1($ Z('**7$
K*PN/7#1($S#'2(1(4$@D.+&eT1&5D+&G1&[[+&GkUfG(k1&GkG(+&&

'U()&&A+&v/51&!'*P3*$]a'#1($%3b(b#O($:*/L4$;#c#$:*/L$8#$W*'*b*/L$
:*/L+L+$ T#c(7/($ W*/(7#$ [U#//(P/#'($ MU#'(+#$ :('$ %'*c7L'&*Q$
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]NP1#P$ X(1*+1$ !#U(4$ 6/<87>3;Q& $3?4<& A/?3.& r58@/708-/081&
Gk(T+&&

'UG)&&2+& AI:I<NL?/51& bR/J/& 23.4545MwB/70B0& 0[[+P& Y8XDc8.?&
?8<7DD7H358L?3.374& IL/785>/<8& 35-8?8<7DY8X3.& X/-/5/<./781d&
S#'2(=*'P$%P*9#&(P4$@D.+&eT1&5D+&G1&[[+&GkUfG(k1&@Y+&GkG(+&&

'UU)&&a+&=[3X>451&b673<X3&_N7/08&23..374545R85/73.&u:/78;8&@/&23L4&
68[8<& A3.8-/& i373?/-7/./78& =:4045>35& a/;/7./5>878.?/081d&
S#'2(=*'P4$@D.+&]S1&5D+&e1&[[+&Tk]fT(F1&GkGG+&&

'U])&&*+& AD.3X.41& l+& %35& 35>& _+& A3731& bWih%& 353.X0/0& Dc&
[D.X[9/5D.8\& \D?[DB5>0& 85& D3<& MwB/7\/0& c7385/--DP& 9D5/X&
c7D?& A47<.37/.8& 7/H8D5& Dc& 6B7</X1d& !.'P(1"$ 5-.'+*/$ -0$
%+*/37()*/$<"#&(17'34$@D.+&(1&5D+&(1&Gk(F+&&

'Ue)&&u+& a/?871& <-O'*0($ Yc*'#7/#'(+$ >-13-#P-+-&(P$ @7P(/#'(Q$
VU&*+/LP$ !#U(4$ 6I7<& i3-/5-& @/& R37<3& AB7B?B& %D;73c8&
uJ37/-./7&a387/&23J<35.4;41&GkGk+&&

'Ug)&& +̀& G1& bH/DH73[98\3.f85>8\3-8D50f35>fyB3.8-Xf0\9/?/0f
/n[.385/>s7/HB.3-8D50fcDD>f35>f3H78\B.-B73.f[7D>B\-0z8-1d&
'O5.85/)+& =@38.3Y./Q& =H78\B.-B7/Q&
9--[0Qss3H78\B.-B7/+/\+/B7D[3+/Bsc37?85HsH/DH73[98\3.f
85>8\3-8D50f35>fyB3.8-Xf0\9/?/0s+&'=\\/00/>&G]&e&GkGU)+&

'US)&& +̀& U1& b6iA1d& 'O5.85/)+& =@38.3Y./Q& -B7<[3-/5-Q&
M9--[0Qss\8+-+HD@+-7s03Xc3s\D{%]{F#73c8f8{%e{F#37/-f5/>87&
(g+ke+GkGU1&GkGUP&+&'=\\/00/>&(g&e&GkGU)+&

'UT)&&2+&2+&mB73.&35>&C+&"+&u:.81&bA47<.37/.8&u.8585&*D0XD/<D5D?8<&
A3.<45?3045>3&R/<35&Mv/987P&i3L37.3?304545&!D.I1d&!'*P3*$
V+(8#'1(73$5-.'+*/$R0$>-)(*/$>)(#+)#4$@D.+&(U1&5D+&(1&Gk((+&&

'UF)&&2+& aD;35.41& b%D;73c8& 8J37/-1& ?37<3.3J?3& @/& <4703.& -B78L?&
8.8J<8./781d&Y+1*+$8#$>-13*/$:(/(&/#'$S#'2(1(4$@D.+&U1&5D+&G1&[[+&
eGefe](1&GkGk+&&

']k)&&*+& "+& CNX5IJ/51& @9('+#`9#P($ 2*17'-+-&(P$ PN/7N'N+$ P#+7(+$
=*U*'/*&*$ 8#$ &*'P*/*c&*1L+*$ #7P(/#'($ E;*17#'`1$ 7"#1(14$
!'*P3*$ M+(8#'1(7#1(GQ$ >-13*/$ :(/(&/#'$ @+17(7N1N4$ ">875/Q&
673<X3&r58@/708-/081&GkG(+&&

']()&&u+& CN<& 35>& "+& "<85\81& bCu!"*j$p=& =u6& %O|!=#u&
uv=!"6hu&C,!"h"&aO$aj!R=*K$K$&6rA"6u%uh"!&
6=!=#K$a=$& a"|"!h"$au!uhR"*u& rl"!u$"& 2u!&
=!=v6K!R=1d& \*17'-(*d$ 5-.'+*/$ -0$ \*17'-+-&3$ %+9$
!'*8#/$6#1#*')"4$@D.+&g1&5D+&G1&[[+&UUFfUeg1&GkGG+&&

']G)&&R+&R+&i30.41&b%D;73c8&uJ37/-.8&C30-7D5D?8&r7I5./78&rL/785/&
287&=73J-47?3Q&C87/0B5&u.8&,75/;81d&!-.'(1&$*+9$6#)'#*7(-+4$
@D.+&U1&5D+&(1&[[+&FUfFF1&GkG(+&&

']U)&&#+&"+&2N.I<-/[/&35>&*+&_4.?3L1&b6I</-8\8./785&23.&*3-45&=.?3&
a3@7354J& @/& =.4J35.4<.37454& "-<8./?/& *I7/\85>/& R37<3545&
,5/?858& 2/.87./?/X/& _N5/.8<& 287& =73J-47?31d& V/.9*O$
%'L)L/LP$S#'2(1(4$@D.+&]1&5D+&g1&[[+&(Uef(]G1&Gkkg+&&

']])&&!+&_ILY3J4D;.B1& b287/X./785&23.&6I</-8?8& @/&_N7/0/.&r7I5&
O.35& l373& 23.4& 6/7\89& $/>/5./78& M*8@30& u.8& R/7</L& u.:/&
,75/;8P1d&S#'2(=*'P4$@D.+&(k1&5D+&UU]gG1&[+&TgU]Uk1&GkGG+&&

']e)&&W+&63-.41&2+&AD:&35>&a+&2D73<1&b63-.41&W+1&AD:1&2+1&x&2D73<1&
a+& MGkGGP+&6r!Au_"Za"&6rA"6u%uh"!u$&_"!"h&2=h&
,a"R"& 6=h"ih"!u$u& "6Auh"_"$& #=A6,!h"!Q&
6!2(& 2,hC"*u$a"& 2u!& A"*u6& t=hKvR=*K1d&V/.9*O$
%'L)L/LP$S#'2(1(4$@D.+&G1&5D+&GG1&[[+&(Ukf(]S1&GkGG+&&

']g)&&C+& a+& =<>/?87& 35>& m+& a3;>/?871& b"7LB7B?& 8.85>/<8&
-I</-8\8./785&Y3.& -I</-8?& -/7\89./78585& 85\/./5?/081d&5-.'+*/$
-0$7"#$J+17(7.7#$-0$>)(#+)#$*+9$!#)"+-/-234$@D.+&]1&5D+&((1&[[+&
U(SGfU(TU1&GkG(+&&

']S)&&l+& O5B:1& @2#$ N+(8#'1(7#1($ aO'#+)(/#'(+(+$ *'L$ N'N+/#'(+#$
3a+#/(P$ 0*'PL+9*/LOL$ 8#$ 7NP#7(&$ 7#')("/#'($ NU#'(+#$ e('$
*'*c7L'&*4$ ;*17#'`1$ 7"#1(14$ uL?87Q& "H/& r58@/708-/08& #/5&
28.8?./78&"50-8-I0I1&GkGk+&&

']T)&&#+&23<81&C+&*35/71&W+&=>353\4D;.B&35>&a+&CI./71&b6I7<8X/p>/&
*IL?/&t3?&23.453&_N5/.8<&6I</-8\8&6/7\89./78585&AD5ED85-&
=53.8L8Q& uL?87& u.8& ,75/;81d& :*/P*+$ 8#$ ]*PL+$ S-O.$ >-13*/$
:(/(&/#'$S#'2(1(4$@D.+&G1&5D+&U1&Gk(S+&&

']F)&&R+& ADL3<1& 28.8?0/.&=73J-47?3Q& 630374?1& _3L4?& @/& _3X4?&
6/<58<./781&=5<373Q&a/-3X&_3X45\4.4<1&Gk(T+&&

'ek)&&,+&"+&=<HI51&v+&2IXI<NL-I7<1&#+&a/?87/.1&v+&A373>/58L&35>&
"+& A4.4:ft3<?3<1& 28.8?0/.&=73J-47?3& _N5-/?./781& =5<373Q&
i/H/?&=<3>/?81&GkkT+&&

'e()&&a+&C/D7H/&35>&R+&R3../7X1&*i**&cD7& 8̀5>DV0&*-/[&YX&*-/[Q&
=&*8?[./&CB8>/&35>&!/c/7/5\/1&2D0-D5Q&i/370D51&Gk(k+&&

'eG)&&a+& 3̀--1&2+&A3X4J&35>&A+& 8̀../X1&bK>/5-8cX85H&</X&c3\-D70&85&
-9/& /@3.B3-8D5& Dc& -/5>/70& cD7& [7DE/\-0& 35>& 0/7@8\/01d&
J+7#'+*7(-+*/$,-.'+*/$-0$='-,#)7$&*+*2#&#+74$@D.+&U1&5D+&GS1&
[[+&GekfGgk1&GkkF+&&

'eU)&&*+&A4.4:1&b%7D5Y3\9&3.c3&HI@/58.87.8<&<3-03X4041d&B1(P(3*7'($8#$
S*8'*+Lc$:(/(&/#'(4$@D.+&(1&5D+&g1&[+&]S1&Gk(g+&&

'e])&&R+& _4.?3L1& <-O'*0($ Yc*'#7/($ 8#$ R'2*+(P$ M'N+/#'$ (/#$ Y/2(/($
!NP#7()(/#'(+$ :(/2($ >#8(3#/#'(4$ !.7.&/*'L$ 8#$ !NP#7()($
S*8'*+Lc/*'Ld$ >*&1.+$ Y/($ ['+#O(Q$ E:*1L/&Lc$ ]NP1#P$ X(1*+1$
!#U(G4$*3?0B5Q&O5>D<BL&R3X40&r58@/708-/08+1&GkGk+&&

'ee)&&=+& CX3D1& %+& =\3.3\DB1& =+& a/H735>/& 35>& =+& 28.D0D1&
ba/-/7?8535-0& Dc& \D50B?/7& [7/c/7/5\/0& cD7& 9D5/X& 85& -9/&
a/?D\73-8\&!/[BY.8\&Dc&%D5HD1d&5-.'+*/$-0$K--9$B'-9.)71$
;*'P#7(+24$[[+&]Sgf]Fk1&Gk(]+&&

'eg)&&A+& 270\4\1& 6+& vBH37& 35>& a+& iD.EB931& b& =5& /?[878\3.&
/n3?853-8D5&Dc&\D50B?/7&[7/c/7/5\/0&cD7&9D5/X&85&%7D3-831d&
%==/(#9$@)-+-&()14$[[+&eTSSfeTTF1&Gk(S+&&

'eS)&&C+& =+& m35X81& l+& %03[D& 35>& h+& A37[3-81& b"@3.B3-8D5& Dc&
\D50B?/70Z& 9D5/X& [B7\930/& 93Y8-0& 85&WB5H37X1d& 5-.'+*/$ -0$
K--9$B'-9.)71$;*'P#7(+24$[[+&GGSfG]k1&Gk((+&&

'eT)&&!+& 6/0-31& =+& =0\8B-D1& C+& *\98c358& 35>& "+& *\98??/5-81&
bC8B0/[[853&RuChuO!"&wB3.8-X&>/-/7?8535-0&35>&/cc/\-&Dc&
-9/73[/B-8\&[7D[/7-8/0&85&9D5/X&\D50B?[-8D5+&=5&/n[.D73-D7X&
0-B>X&D5&K-3.835&\D50B?/701d&%2'()./7.'#4$[+&(S]1&Gk(F+&&

'eF)&&t+& A373<B.3<1& <-O'*0($ Yc*'#7/#&#$ ]-/.3/*$ \*17'-+-&(P$
W(&/(P$ R/.c7.'&*$ 8#$ \*17'-+-&(P$ W(&/(O(+$ S#17(+*13-+$
B*U*'/*&*1L+9*P($ 6-/Nd$ !'*P3*$ ['+#O(Q$ f]NP1#P$ X(1*+1$
!#U(f4$RB;.3Q&RB;.3&*4-<4&AD:?35&r58@/708-/081&(f((U1&Gk(g+&&

'gk)&&l+&6+&aD.B&35>&R+&R3735HNL1&b6I</-8\8./785&=74&r7I5./785/&
u.8J<85& 28.H8& m/& CI@/5& aIL/X./78& u./& *3-45& =.?3&
a3@7354J.374545&=73J-474.?3041d&V/.9*O$%'L)L/LP$S#'2(1(4$@D.+&
G1&5D+&(F1&[[+&((kf(Ge1&Gk(F+&&

'g()&&u+&=X>B7?BJ1& u+& 6+& ,L/5& 35>& r+& A373-3J1& b23.& 6I</-8?& @/&
28.85:&aIL/X8585&=73J-474.?3041d&W*9('/($V32./*&*/L$:(/(&/#'$
K*PN/7#1($S#'2(1(4$@D.+&G1&5D+&G1&[[+&(T(f(Fg1&GkGG+&&

'gG)&&v+& A373935& 35>& C+& ,+& ,LY3<471& bCI5/X>D;B& =53>D.Bp>3&
=74\4.4<& #33.8X/-./78585& @/& 23.& 6I</-8?& =.4J<35.4<.374545&
2/.87./5?/081d& !N'P$ !*'L&$ 8#$ S-O*$ :(/(&/#'($ S#'2(1(4$ [[+&
((]Tf((eT1&GkGk+&&
!

'gU)&&2+&CI7/7&35>&"+&=<XD.1&b6I</-8\8./785&Y3.& -I</-8?85>/&H4>3&
HI@/58.87.8;8& Y8.85\8585& 85\/./5?/08Q& $8;>/& 8.8& N75/;81d&



Tezci and Gok

Journal of Food Health and Technology Innovations
December Vol 6, No 13 (2023) 532

ISSN 2667-5803

!.'P(1"$5-.'+*/$-0$%2'()./7.'#IK--9$>)(#+)#$*+9$!#)"+-/-234$
@D.+&g1&5D+&(k1&[[+&(UkUf(U(1&Gk(T+&&

'g])&&!+& */:8?1&R'9.$ Y/(+9#$ :*/$ !NP#7(&$ :(/(+)(+(+$ 8#$ !NP#7()($
S*8'*+Lc/*'L+L+$ :#/('/#+&#1(Q$ f;*17#'`1$ 7"#1(1f4$O7>BQ& #/5&
28.8?./78&"50-8-I0I1&GkGU+&&

'ge)&&R+&A35& 35>&=+& 2/.@/7/51& b%D;73c8& uJ37/-& @/&A3.8-/&=.H404Q&
R/7085& u.8& ,75/;81d& !.'P(1"$ 5-.'+*/$ -0$ %2'()./7.'#IK--9$
>)(#+)#$*+9$!#)"+-/-234$@D.+&F1&5D+&(k1&[[+&(Segf(SgT1&GkGG+&&

&

&
!"#$%&'(!"#$%&'()*!+,,-%.)(#/!+/&'*,(,!&/0!12'(&3('()*!+/&'*,(,!

!"#$%& '!& (%)*+%,& !!!!& -.$/.0.+.1&
!/2+).1&345&

!6%7)%88& -9+*.828& (+.):#";<8&
=$4;#&

>+%?%+%)"%& !"#$ %&'#($ !'&)#$ "'"""$ *"'%)+$ "'"%,$ "'+(-$

@+98*& !"#$ (,'&%$ %'#)%$ "'"""$ *"'-,#$ "',)($ "',)+$

A#:%$& !"#$ (%'(-$ %'%)!$ "'"""$ *"'&!%$ "'(,)$ "',-+$

B%#$*;&#)C&>+2"%& !"#$ (%',"$ ('+,,$ "'"""$ *"',(,$ "',&"$ "',+&$

=**2*9C%&*.7#+C8&
D%*%+/2)2)0&E%#8.)8&?.+&
>+%?%+%)"%&

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

4!.!56768!

!

!

!"#$%&)(!9#:(#02%#;$&.<(:!=/>#$%&)(#/!?&3'2!

D%/.0+#4;2"&(;#+#"*%+28*2"8& & '&3FGH5& >%+"%)*#0%&3I5&
J%)C%+& ./012$ %"+$ -(',$

3451$ ()-$ !+'!$
K#+2*#$&!*#*98& 3466718$ %!&$ ,('#$

972:51$ (-,$ #+'&$
!%$%"*2.)&J%.0+#4;2"#$&L)C2"#*2.)& ;1<$ #!+$ +,'!$

=/$ --$ (#',$
=0%& (+*%)$>146<$/58$ ((-$ %+'-$

#"*#)!>146<$/58$$ )-$ %#',$
!"*!)$>146<$/58$ )&$ %!'($
-"*-)$>146<$/58$ ,-$ (,'($
$,"*,)$>146<$/58$ #($ &'&$

MC9"#*2.)& ?7@164@1$ (-$ #'&$
A67046>$<BC//5$:648D4@1$ !"$ )')$
E7:C$<BC//5$:648D4@1$ (-($ #&'-$
F27G16<7@>$428$4H/G1$ ()&$ !+')$

L)"./%& +-""$I?$428$51<<$ ("+$ %,'+$
+-"(*((-""$I?$ +)$ %%'($
((-"(*(,"""$I?$ +,$ %('#$
(,""($I?$428$4H/G1$ (%"$ %)'+$

>+.?%882.)& E/D<1J7K1$ !)$ (%'%$

A67G4@1$<1B@/6$10L5/>11$ (%"$ %)'+$
915K*10L5/>012@$ ,,$ (,'!$
A12<7/216$ -!$ (#'!$
ADH57B$10L5/>11$ -)$ (!',$
=/@$J/6M72:$ --$ (#',$

!



Tezci and Gok

Journal of Food Health and Technology Innovations
December Vol 6, No 13 (2023) 533

ISSN 2667-5803

!"#$%&*(!@2/02$!A&$(&3'2!)B?2,)!?&3'2!!

!"#$%& J+.94& '& (%)*+%,& !!& @!!!& !D!"& >"&

>+%?%+%)"%& ./012$ %"+$ %&',,$ !'!+"$ ('-"!$ !"($ "'(#!$

3451$ ()-$ %,')!$ -'")%$ $ $ $

@+98*& ./012$ %"+$ (,'++$ %'##%$ ('!-!$ !"($ "'(!&$

3451$ ()-$ (,'-!$ %'!!+$ $ $ $

A#:%$& ./012$ %"+$ (%'-!$ %'",+$ #'-))$ !"($ "'"""N$

3451$ ()-$ (('&#$ %'!!+$ $ $ $

B%#$*;&#)C&>+2"%& ./012$ %"+$ (%'&!$ ('&)%$ ('--)$ !"($ "'(%"$

3451$ ()-$ (%'!-$ (')#-$ $ $ $

=**2*9C%& *.7#+C8&
D%*%+/2)2)0& E%#8.)8& ?.+&
>+%?%+%)"%&

./012$ %"+$ ,)'+%$ )'!(%$ %'(&"$ !"($ "'"#(N$

3451$ ()-$ ,&',-$ ("',,"$ $ $ $

4!.!56768!

!

!

!"#$%&+(!C&$()&'!9)&)-,!A&$(&3'2!)B?2,)!?&3'2!

!"#$%& J+.94& '& (%)*+%,& !!& @& !D& >N&

>+%?%+%)"%& 3466718$ %!&$ %,',)$ !'%&&$ #'(#($ !"($ "'""%$

972:51$ (-,$ %+'%)$ -'#+#$ $ $ $

@+98*& 3466718$ %!&$ (,'!"$ %'%+,$ #'#%#$ !"($ "'""($

972:51$ (-,$ (&'%%$ %'!&,$ $ $ $

A#:%$& 3466718$ %!&$ (('&)$ %'%&%$ !'"+"$ !"($ "'"""$

972:51$ (-,$ (%'&%$ %'%(,$ $ $ $

B%#$*;&#)C&>+2"%& 3466718$ %!&$ (%'##$ ('&&%$ #',"&$ !"($ "'"""$

972:51$ (-,$ (#'"%$ (')#,$ $ $ $

=**2*9C%& *.7#+C8&

D%*%+/2)2)0& E%#8.)8& ?.+&

>+%?%+%)"%&

3466718$ %!&$ ,&'%($ )'",+$ #'+(+$ !"($ "'"""$

972:51$ (-,$ &('%-$ (('")($ $ $ $

4!.!56768!

!

!



Tezci and Gok

Journal of Food Health and Technology Innovations
December Vol 6, No 13 (2023) 534

ISSN 2667-5803

!"#$%&,(!+;2!A&$(&3'2!D/2BE&*!+"DA+!+/&'*,(,!

!"#$%& '()*+& ,! -%./(%0& !!! 1#(0&2! 2030!"! !4! 2050!""! 6!"""! 7!

7(%8%(%."
%&

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

""/! %#011! /02
3&!

'9"#& 4&#0""/! 5! &&0/%&! 505#%! 3033"!

43$4&!
'()*+!,-.!

&/! %202/! 504
4"!

':#& ##4#0""4! 4&#! %%0%32! ! !

53$5&!
'()*+!,-.!

&1! %2051! 505
43!

3)/#$& &%420%%#! 53%! ! ! !

/3$/&!
'()*+!,-.!

2/! %10/"! 40&
2&!

! ! ! ! ! !

23!'()*+!
)6.!,7(*!

4"! %20"4! 505
//!

! ! ! ! ! !

8,9)-! 534! %104"! 501
&4!

! ! ! ! ! !

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

""/! "10/3! %02
25!

'9& "31031/! 5! %2012&! 50#/&! 3033"!

43$4&!
'()*+!,-.!

&/! "20/4! %0%
3%!

':& %"&%0211! 4&#! /0/3&! ! !

53$5&!
'()*+!,-.!

&1! "2053! %03
&/!

3)/#$& %%&&01/%! 53%! ! ! !

/3$/&!
'()*+!,-.!

2/! "205#! %0"
55!

& ! ! ! ! !

23!'()*+!
)6.!,7(*!

4"! "/0&3! %02
24!

& ! ! ! ! !

8,9)-! 534! "201%! %04
&%!

& ! ! ! ! !

<#=%$& "#$%&!
'()*+!,-.!!!

""/! "%0&3! %05
"4!

'9& ""%0521! 5! %#0""1! /0/##! 30333!

43$4&!
'()*+!,-.!

&/! "%034! %0"
&3!

':& %33%0233! 4&#! /034%! ! !

53$5&!
'()*+!,-.!

&1! ""0#3! %0"
5&!

3)/#$& %""/0321! 53%! ! ! !

/3$/&!
'()*+!,-.!

2/! ""0&#! %03
&/!

& ! ! ! ! !

23!'()*+!
)6.!,7(*!

4"! ""0"4! %04
45!

& ! ! ! ! !

8,9)-! 534! "%0"/! %0%
&5!

& ! ! ! ! !

>%#$/?&
#.@&7(A"%&

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

""/! "40"5! %0"
/%!

'9& //0#14! 5! "40&2#! 50"4&! 30334!

43$4&!
'()*+!,-.!

&/! "%042! "0#
/2!

':& "4540"&&! 4&#! 4041/! ! !

53$5&!
'()*+!,-.!!!

&1! "%043! "0/
2%!

3)/#$& "4&&031%! 53%! ! ! !

/3$/&!
'()*+!,-.!!!

2/! "%022! "0/
55!

& ! ! ! ! !

23!'()*+!
)6.!,7(*!

4"! "%0"3! "0#
2#!

& ! ! ! ! !

8,9)-! 534! "%023! "0#
22!

& ! ! ! ! !

9//A/*@%&
/)B#(@;&

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

""/! 1%043! ""0
&4"!

'9& %%2#04"%! 5! /21031#! /0#5#! 30333!

4!.!56768!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

4%/%(CA.
A.D&
E%#;).;&
8)(&
7(%8%(%."
%&

43$4&!
'()*+!,-.!!!

&/! 210/1! &0"
"3!

':& 4#/&302#
2!

4&#! &20&2%! ! !

53$5&!
'()*+!,-.!!!

&1! 220&#! #0/
&1!

3)/#$& 53#/#0&&
#!

53%! ! ! !

/3$/&!
'()*+!,-.!!!

2/! 2#024! #05
2#!

& ! ! ! ! !

23!'()*+!
)6.!,7(*!

4"! 2/0%2! &01
&"!

& ! ! ! ! !

8,9)-! 534! 2#011! "30
3#%!

& ! ! ! ! !



Tezci and Gok

Journal of Food Health and Technology Innovations
December Vol 6, No 13 (2023) 535

ISSN 2667-5803

!"#$%&-(!F0-:&)(#/!G2H2'!A&$(&3'2!I$-,J&'!E&''(,BK!+/&'*,(,!

!"#$%& '()*+& ,& -%./(%0& !!! !4! >! 7!
7(%8%(%."%& :;9(*)9(! "/! %&023! /02/5! 4! %&0&2&! 30333!

<*;=)*'!+>?,,-!
@*).A)9(!

53! %#0%3! 40&35! ! ! !

B;@?!+>?,,-!
@*).A)9(!

"/"! %#052! 502/4! ! ! !

C6;7(*+;9'!)6.!
)D,7(!

"&1! %2031! 5013%! ! ! !

8,9)-! 534! %104"! 501&4! ! ! !

3(*;/& :;9(*)9(! "/! "2014! 402"/! 4! "%02#"! 3033/!

<*;=)*'!+>?,,-!
@*).A)9(!

53! "1033! %043&! ! ! !

B;@?!+>?,,-!
@*).A)9(!

"/"! "10""! %04%%! ! ! !

C6;7(*+;9'!)6.!
)D,7(!

"&1! "2042! %04""! ! ! !

8,9)-! 534! "201%! %04&%! ! ! !

<#=%$& :;9(*)9(! "/! "%0&4! %02#/! 4! "102%%! 3033"!

<*;=)*'!+>?,,-!
@*).A)9(!

53! "%05#! "012#! ! ! !

B;@?!+>?,,-!
@*).A)9(!

"/"! "%0/1! %0%"5! ! ! !

C6;7(*+;9'!)6.!
)D,7(!

"&1! ""013! %0455! ! ! !

8,9)-! 534! "%0"/! %0%&5! ! ! !

>%#$/?&#.@&7(A"%& :;9(*)9(! "/! "40%3! %0"5/! 4! ""05&2! 3033&!

<*;=)*'!+>?,,-!
@*).A)9(!

53! "%0//! "04/#! ! ! !

B;@?!+>?,,-!
@*).A)9(!

"/"! "%0&3! "0&35! ! ! !

C6;7(*+;9'!)6.!
)D,7(!

"&1! "%04%! "0#13! ! ! !

8,9)-! 534! "%023! "0#22! ! ! !

9//A/*@%&/)B#(@;&4%/%(CA.A.D&
E%#;).;&8)(&7(%8%(%."%&

:;9(*)9(! "/! 1%051! "4042#! 4! %50522! 30333!

<*;=)*'!+>?,,-!
@*).A)9(!

53! 130%%! #0"5#! ! ! !

B;@?!+>?,,-!
@*).A)9(!

"/"! 1"03/! &01#&! ! ! !

C6;7(*+;9'!)6.!
)D,7(!

"&1! 2205/! &0&"5! ! ! !

8,9)-! 534! 2#011! "303#%! ! ! !
4.!56768!

!

!



Tezci and Gok

Journal of Food Health and Technology Innovations
December Vol 6, No 13 (2023) 536

ISSN 2667-5803

!"#$%&.(!D::-.&)(#/!A&$(&3'2!D/2BE&*!+"DA+!+/&'*,(,!

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

!!! 1#(0&
2!

2030! !4! 2050! 6! 7&

7(%8%(%."%& ! B,A+(E;F(! 5&! %10%%! 502%&! '9& 5#%0"24! /! &20544! 5041
4!

3033"!

! <*;7)9(!
+(>9,*!
(=G-,'((!

"%
3!

%10/4! 50&"5! ':& #1/5032/! 4&
1!

%%03/"! ! !

! H(-F$
(=G-,'=(6
9!

22! %10&/! 50/"#! 3)/#
$&

&%420%%#! 53
%!

! ! !

! <(6+;,6(*! /5! %20#&! 503%1! ! ! ! ! ! !
! <AD-;>!
(=G-,'((!

/&! %/03#! 50/45! ! ! ! ! ! !

! I,9!
E,*J;6@!

//! %#0&/! /0%%4! ! ! ! ! ! !

! 8,9)-! 53
4!

%104"! 501&4! ! ! ! ! ! !

3(*;/& ! B,A+(E;F(! 5&! "20//! %0/22! '9& "340514! /! %302&/! 4015
"!

3033
4!

! <*;7)9(!
+(>9,*!
(=G-,'((!

"%
3!

"103"! %054"! ':& %"&20%1#! 4&
1!

/0/4%! ! !

! H(-F$
(=G-,'=(6
9!

22! "20&/! %0"%4! 3)/#
$&

%%&&01/%! 53
%!

! ! !

! <(6+;,6(*! /5! "2035! %0432! & ! ! ! ! !
! <AD-;>!
(=G-,'((!

/&! "/0&/! %05/%! & ! ! ! ! !

! I,9!
E,*J;6@!

//! "1055! %0"21! & ! ! ! ! !

! 8,9)-! 53
4!

"201%! %04&%! & ! ! ! ! !

<#=%$& ! B,A+(E;F(! 5&! "%05"! %0%24! '9& "4#01&2! /! %101/&! /0/1
2!

3033
3!

! <*;7)9(!
+(>9,*!
(=G-,'((!

"%
3!

"%0/#! %032/! ':& "&120%1"! 4&
1!

50&1#! ! !

! H(-F$
(=G-,'=(6
9!

22! "%0%1! %0%3&! 3)/#
$&

%""/0321! 53
%!

! ! !

! <(6+;,6(*! /5! ""052! %0%35! & ! ! ! ! !
! <AD-;>!
(=G-,'((!

/&! ""03/! %054#! & ! ! ! ! !

! I,9!
E,*J;6@!

//! "%02&! %041%! & ! ! ! ! !

! 8,9)-! 53
4!

"%0"/! %0%&5! & ! ! ! ! !

>%#$/?&#.@&
7(A"%&

! B,A+(E;F(! 5&! "%04&! "0#52! '9& 210/41! /! "40/31! 503%
1!

3033
"!

! <*;7)9(!
+(>9,*!
(=G-,'((!

"%
3!

"%0&3! "0#&5! ':& "44"0/4/! 4&
1!

404/5! ! !



Tezci and Gok

Journal of Food Health and Technology Innovations
December Vol 6, No 13 (2023) 537

ISSN 2667-5803

! H(-F$
(=G-,'=(6
9!

22! "%012! "022/! 3)/#
$&

"4&&031%! 53
%!

! ! !

! <(6+;,6(*! /5! "%031! "011&! & ! ! ! ! !
! <AD-;>!
(=G-,'((!

/&! ""0&1! "0#51! & ! ! ! ! !

! I,9!
E,*J;6@!

//! "40""! "0&3%! & ! ! ! ! !

! 8,9)-! 53
4!

"%023! "0#22! & ! ! ! ! !

9//A/*@%&
/)B#(@;&
4%/%(CA.A.
D&E%#;).;&
8)(&
7(%8%(%."%&

! B,A+(E;F(! 5&! 2#0/1! &0&&#! '9& %/"101&4! /! /340//
&!

/0%"
5!

3033
3!

! <*;7)9(!
+(>9,*!
(=G-,'((!

"%
3!

1303"! "303#
/!

':& 4#45"0%3
5!

4&
1!

&20/11! ! !

! H(-F$
(=G-,'=(6
9!

22! 2&0&5! &0415! 3)/#
$&

53#/#0&&
#!

53
%!

! ! !

! <(6+;,6(*! /5! 22052! &035%! & ! ! ! ! !
! <AD-;>!
(=G-,'((!

/&! 2503/! &0/33! & ! ! ! ! !

! I,9!
E,*J;6@!

//! 1%0"#! "302#
"!

& ! ! ! ! !

! 8,9)-! 53
4!

2#011! "303#
%!

& ! ! ! ! !

4.!56768!

!

!

!

!

!

!

!

!

!

!

!

!



Tezci and Gok

Journal of Food Health and Technology Innovations
December Vol 6, No 13 (2023) 538

ISSN 2667-5803

!"#$%&/(!=/:#%2!A&$(&3'2!D/2BE&*!+"DA+!+/&'*,(,!

& J+.94& '& (%)*+%,& !!$ O#+,&-$ -,@,$ !D$ -,P,$ Q$ >&

>+%?%+%)"%& +-""$I?$428$
51<<$

("+$ %&')!$ -'()!$ J=& %#!'#,+$ #$ &+'(%#$ #'!,#$ "'"(,$

+-"(*((-""$I?$ +)$ %+'%,$ !',"($ JL& )""('+,($ #))$ %%'-,($ $ $

((-"(*(,"""$
I?$

+,$ %,',"$ !'%-!$ @.*#$& )%#,'%%+$ !"%$ $ $ $

(,""($I?$428$
4H/G1$

(%"$ %,'--$ !'&&-$ $ $ $ $ $ $

I/@45$ !"#$ %&'#($ !'&)#$ $ $ $ $ $ $

3(*;/$ +-""$I?$428$
51<<$

("+$ (,'+)$ %',!-$ J=& ##'""-$ #$ (('""%$ (')#&$ "'(%#$

+-"(*((-""$I?$ +)$ (&'("$ %'##,$ JL& %%,,'&!,$ #))$ -',+($ $ $

((-"(*(,"""$
I?$

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

(,""($I?$428$
4H/G1$

(%"$ (,'-&$ %'##,$ & $ $ $ $ $

I/@45$ !"#$ (,'&%$ %'#)%$ & $ $ $ $ $

<#=%$$ +-""$I?$428$
51<<$

("+$ (%'%)$ %'-+&$ J=& &,'+"&$ #$ %-',"%$ -'"(%$ "'""%$

+-"(*((-""$I?$ +)$ (%'+($ ('+#)$ JL& %"#+'%,"$ #))$ -'("+$ $ $

((-"(*(,"""$
I?$

+,$ (%'"-$ %'"!,$ @.*#$& %((-'",&$ !"%$ $ $ $

(,""($I?$428$
4H/G1$

(%"$ ((',($ %'#&"$ & $ $ $ $ $

I/@45$ !"#$ (%'(-$ %'%)!$ & $ $ $ $ $

B%#$*;&#)C&>+2"%& +-""$I?$428$
51<<$

("+$ (%'--$ %'(+-$ J=& (&'###$ #$ -'&&+$ (',,+$ "'(&#$

+-"(*((-""$I?$ +)$ (%')%$ (',&#$ JL& (#+('&#)$ #))$ #'!,#$ $ $

((-"(*(,"""$
I?$

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

(,""(I?!428$
4H/G1$$

(%"$ (%'#-$ ('+&#$ & $ $ $ $ $

I/@45$ !"#$ (%',"$ ('+,,$ & $ $ $ $ $

9//A/*@%&/)B#(@;&
4%/%(CA.A.D&
E%#;).;&8)(&
7(%8%(%."%&

+-""$I?$428$
51<<$

("+$ ,)',,$ (('-!!$ J=& ("%"')&-$ #$ #!"'#%-$ #'!")$ "'"(+$

+-"(*((-""$I?$ +)$ &('")$ )'#)!$ JL& #)+#+'"%#$ #))$ ))'+!-$ $ $

((-"(*(,"""$
I?$

+,$ ,&',#$ +'-+,$ @.*#$& !"+-+'))+$ !"%$ $ $ $

(,""($I?$428$
4H/G1$

(%"$ ,&'"+$ )'+-($ & $ $ $ $ $

I/@45$ !"#$ ,+'&&$ ("'"+%$ & $ $ $ $ $

4.!56768!



Tezci and Gok

Journal of Food Health and Technology Innovations
December Vol 6, No 13 (2023) 539

ISSN 2667-5803

!"#$%&0(!)B?2,)!?&3'2!#>!@2#;$&.<(:&'!=/0(:&)(#/!F>>2:)!A&$(&3'2!(/!L<#(:2!

!"#$%& J+.94& '& (%)*+%,& !!& @& !D& >&

>+%?%+%)"%& ;1<$ #!+$ %+'(($ !'#%($ )'%%#$ !"($ "'"""$

=/$ --$ %%'%&$ !'-)&$ $ $ $

3(*;/& ;1<$ #!+$ (&'"+$ %'(%,$ ,'+&&$ !"($ "'"""$

=/$ --$ (!'!!$ %'&%"$ $ $ $

<#=%$& ;1<$ #!+$ (%'-%$ %'"##$ &'+++$ !"($ "'"""$

=/$ --$ )'&+$ %'!!&$ $ $ $

B%#$*;&#)C&>+2"%& ;1<$ #!+$ (%'&)$ ('&!($ -'#,)$ !"($ "'"""$

=/$ --$ (('#+$ %'(,!$ $ $ $

9//A/*@%& /)B#(@;&

4%/%(CA.A.D& E%#;).;& 8)(&

7(%8%(%."%&

;1<$ #!+$ &"'!)$ )'"(+$ )'"-&$ !"($ "'"""$

=/$ --$ -&'+&$ )',)!$ $ $ $

4!.!56768!

!"#$%&'1(!L#$$2'&)(#/!+/&'*,(,!

! "! %! 4! 5! /!

>+%?%+%)"%&FGH& "! ! ! ! !

! ! ! ! !
3(*;/&FIH& 30151!!! "! ! ! !

30333! ! ! ! !
<#=%$&FJH& 301%1!!! 301%&!!! "! ! !

30333! 30333! ! ! !
B%#$*;&#)C&>+2"%&FKH& 3024/!!! 302#%!!! 302/&!!! "! !

30333! 30333! 30333! ! !
9//A/*@%&/)B#(@;&4%/%(CA.A.D&E%#;).;&8)(&7(%8%(%."%&FLH& 30&42!!! 30##/!!! 30#2#!!! 301&&!!! "!

30333! 30333! 30333! 30333! !
!

!
"!I!KI!L)>9,*;)-M!
""!HH!KH9)6.)*.!N(7;)9;,6M!
"""!8!KO,6+;+9(6>'M!
"#!HN!KN(@*((+!,F!L*((.,=M!!
#!<!K<$7)-A(M!
#"!P8!KHA=!,F!HQA)*(+M!
#""!PR!KS()6!+QA)*(+M!!
#"""!L!KL*(QA(6>'M!
"$!TU!KO,6F;.(6>(!V69(*7)-M!
$!TW!KXX;9?;6$+ADY(>9+!N(+;@6M!


