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/#'! 3-'-'J0$%$/'=! ,)! $)/-2&0./2-1! 50%$.! +0%$)'%%! .20-%'!
5',)/! ! ! /2! $)/-2&0.'! ! ! %/0&')/%! /2!7,-$20%!,%3'./%!26! /#'!
50%$.! $)&0%/-1=! $).40&$)(! 5,),('5')/=! -'.2-&$)(! ,)&!
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8,%!)2/!-'J0$-'&;!d2)'/#'4'%%=!/#'!,0/#2-%!3-2.''&'&!8$/#!
,)!'/#$.%!3-2/2.24!$)!8#$.#!%/0&')/%!8'-'!2-$')/'&!,%!/2!/#'!
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"#$%!%/0&1!8,%!.2)&0./'&!$)!6$7'!42.,/$2)%?!/82!V_*3'-%2)!
.,3,.$/1! (')'-$.! .4,%%-225%! P2)'! 62-! ',.#! %'./$2)Q=! /82!
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.20-%'! %/-0./0-'! ,)&! 2+%'-7'%! /#'! -'%04/%;! "#'! 5,S2-!
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3-$).$34'%! /2! /#'! .0--$.0405;! "#'! 34,)!8,%! /2! %/0&1! /#'!
$/'-,/$2)! +1! ,),41Z$)(! $/%! '66'./$7')'%%! $)! ,.#$'7$)(! /#'!
.20-%'!4',-)$)(!20/.25'%!,%!8'44!&'/'-5$)'!$/%!7$,+$4$/1!,%!
,! 82-9,+4'! ,)&! -'3',/,+4'! &'%$()! /#,/! .204&! %'-7'! ,%! ,!
/'534,/'!62-!2/#'-!,./$7'!4',-)$)(!.20-%'%;!b'6$.$').$'%!$)!
/#'! 3$42/! .20-%'! &'%$()! 8'-'! $&')/$6$'&! ,)&! ,! -'*&'%$()!
$534'5')/'&;!
!

!
P7QF;#&GM!c:.'-3/!6-25!/#'!.20-%'!20/4$)'!&'%.-$+$)(!

(-203%;!
&

*7K7"8"72%<& 24& "1#& O732"& !"F6:& N#<7Q%& 8%6&

>WW2;"F%7"7#<&42;&)#XN#<7Q%&

AQ! 9.,4")*!&(:;9;!"#'!3$42/!.0--$.04,-!&'%$()!#,&!%25'!
26!/#'!'4'5')/%!$)#'-')/!$)!HI<!+0/!$534'5')/$)(!/#'!
.2534'/'! HI<! 52&'4! -'J0$-'&! ,! 5'/,.2()$/$7'!
0)&'-%/,)&$)(! +1! /#'! $)%/-0./2-%! 2)! #28! /2! +'%/!
$)/-2&0.'!/8',9%!,)&!,0(5')/,/$2)%!/#-20(#!%.-$3/$)(!
,)&!%.,6624&$)(!$)!2-&'-!/2!+-$)(!/#'!.20-%'!0)&'-!/#'!
HI<!05+-'44,;!

@Q! 1"4#+%-<&(,8&(4&%+,-"./8-$(6&,=&&.(/&!,-"./;!I'-/,$)!
+').#5,-9! 4'%%2)%!.204&!+'! /,0(#/! /2! /#'!.25+$)'&!
%'./$2)%;!G2/#!%'./$2)%!.204&!82-9!2)! /#'!%#28.,%'!
/2('/#'-;!G42(%!8204&!+'!62-5,441!%#,-'&;!!

RQ! 1"4#+%-<-.3( /,*)&.,( $4&/&.,+,-"./;! "#'! $)%/-0./2-%!
%,8! /#'! 7,40'! $)! 62-5,4$Z$)(! /#'! 1',-*')&!
3-'%')/,/$2)%! ,%! ,! .2)%'J0')/$,4! /,%9!+1! /0-)$)(! /#'!
'7')/!$)/2!,!5$)$!50%$.!.2)6'-').';!

TQ! >-/,4-6*,&)(?'$&4,-/&;!a7'-!U_j!26!/#'!%/0&')/%!8'-'!
')-244'&! $)! ,! .-',/$7'! $)&0%/-$'%! 3-2(-,5! ,)&!

24                              SYSTEMICS, CYBERNETICS AND INFORMATICS        VOLUME 18 - NUMBER 5 - YEAR 2020                             ISSN: 1690-4524



/#'-'62-'=! 0)4$9'! /#'!5'&$,! %/0&')/%=! #,&! )2! 62-5,4!
/-,$)$)(!$)!,0&$2=!7$&'2!2-!&$($/,4!3-2&0./$2);!"#$%!8,%!
1'/! ,)2/#'-! -',%2)! /2! .22-&$),/'! /#'! $)/'-,./$2)%!
+'/8'')! /#'! /82! %'./$2)%! %2! /#,/! ':3'-/$%'! $)! 2)'!
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62-!/#'!.20-%';!"#$%!M$.'+-',9'-N!8,%!,..2534$%#'&!$)!/#'!
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+1!8,1!26!%4$&'%=!50%$.!,)&!2-,4!':34,),/$2);!"#'!,0&$2!
,)&!7$&'2!/',5%!':#$+$/'&!/#'!,-/$6,./%!/#'1!#,&!.-',/'&!62-!
',.#! ,-/$%/=! %0.#! ,%! 3#2/2%! ,)&! 7$&'2%=! /#')! /#'! &$($/,4!
3-2&0./$2)!/',5!&'52)%/-,/'&!/#'$-!82-9=!$).40&$)(!%2.$,4!
5'&$,! 34,/62-5%! ,)&! 8'+%$/'%! /#'1! '$/#'-! .-',/'&! 2-!
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#-.*,&(,8-.3/F(C"*G%%(&-,8&4(6&(,8&(!+%#(!"%%&!,&)(".&(=8"(

3&,/( -,( )".&( "4( ,8&( ".&( =8"( 24&+D/( "*,( +.)( )-/,+.!&/(
0"*4/&%2(24"#(-,F(9,(,&+!8&/(0"*(+6"*,(0"*4/&%2(6&!+*/&(-,(-/(

&#*%+,-.3(,8+,(4&+%(%-2&(&'$&4-&.!&F(

!

!:%01;2%7Z8"72%&24&!#0"72%<&

"#-20(#20/! /#'! /'-5! /#'-'! 8'-'! $)%/,).'%! 8#'-'!
$)%/-0./$2)%!2-!':34,),/$2)%!($7')!+1! /#'! /82! $)%/-0./2-%!
8'-'! )2/! $&')/$.,4=! ($7')! /#'! 640$&! ),/0-'! 26! /#'! .20-%'!

&'%$()! ,)&! 4,3%'%! $)! 0)$6$'&! .4,%%! 3-'3,-,/$2);! "#$%!
-'%04/'&!$)!.2)64$./!+'/8'')!/#'!/82!%'./$2)%;!a)'!%/0&')/!
$)!/#'!62.0%!(-203!+-20(#/!/#$%!/2!/#'!62-';!
!
A8+,G/(=80(#0(!".2%-!,(=+/(,8&4&(6&!+*/&(=&(=&4&(3&,,-.3(

."()-4&!,-".(24"#(L-./,4*!,"4(MNE(,8&4&(=+/(."(-.,&42&4&.!&E(
"4E( ,8-/( -/( +(3"")( -)&+O6+)( -)&+(6*,( ,8&(",8&4( !%+//(8+)(

3",,&.( ,8+,( 24"#( L-./,4*!,"4( PN( F( F( F( ,8+,G/( =8&4&( ,8+,(

!".2%-!,( !+#&( 24"#(6&!+*/&( L,8&( ",8&4( /&!,-".N( 2&%,( ,8&0(

8+)(L-./,4*!,"4(PG/N(+*,8"4-,0(6&8-.)(,8&#(+.)(9(=+/(J*/,(

+.",8&4(/,*)&.,(-.(,8&(!%+//(=8"(8+)(.".&F(

(

!"F6#%"&!F;$#:&

a)'! #0)&-'&! 3'-.')/! 26! %0-7'1! 3,-/$.$3,)/%! 6'4/! /#,/! /#'!
50%$.!$)&0%/-1!8,%!,!7$,+4'!.,-''-!23/$2)!62-!/#'5;!O#')!
,%9'&! ,+20/! /#'! .0--$.04,-! &'%$()=! YV;Tj! 26! %/0&')/%!
,(-''&! /#,/! ,)! ,./$7'! 4',-)$)(! %/0&')/*(')'-,/'&! .2)/')/!
/',.#$)(!,33-2,.#!+'//'-!%0$/'&!/#'$-!%/14'!26!4',-)$)(!,)&!
8,%!3-'6'--'&!27'-!,!4'./0-'!62-5,/;!C0-/#'-=!^Aj!,(-''&!
/#,/! /#'1! #,&! 3,-/$.$3,/'&! $)! ,! -',4*4$6'! 50%$.! $)&0%/-1!
,./$7$/1! 8$/#! (-203! %$/0,/$2)%! /#,/! /-,)%.')&'&! /#'!
.4,%%-225! ,)&! VY;@j! ,(-''&! /#,/! $)! /#$%! .4,%%! /#'1!
':3'-$').'&!%/-'%%!,)&!3-'%%0-'!,/!/#'!/#-'%#24&!2-!+'12)&!
/#'$-!)2-5,4!-,)(';!

!
@32Q<&

"#'!+42(%!3-27$&'&!,!34,/62-5!62-!%/0&')/%!/2!':3'-$').'!,!
8$&'! -,)('! 26! 23$)$2)=! 9)284'&('! ,)&! $)62-5,/$2)! /#,/!
$)&$7$&0,441=!/#'1!8204&!)2/!+'!,+4'!/2!2+/,$)!2-!+'!%'46*
52/$7,/'&! /2! $)7'%/$(,/'=! ($7')! /#'! +-',&/#! 26! /23$.%!
0342,&'&;!D!%/0&')/!$)!/#'!62.0%!(-203!72$.'&!/#'!23$)$2)!
26!,44!8#')!/#'1!%,$&=!!
!
1"4(#&(+.)(+(6*.!8("2(",8&4/(,8&(6%"3($"/,(=+/FFF0"*(/+-)(

=&(=&4&(#+D-.3(,8&(!*44-!*%*#("*4/&%7&/(+.)(,8+,(=+/(,8&(

!*44-!*%*#F( A8&/&( )-/!*//-"./( =&4&( ,&+!8-.3( */( +6"*,(

!*44&.,(&7&.,/(+.)(",8&4($&"$%&G/(-.,&4&/,/(-.(,8&(-.)*/,40(

+.)(9(,8"*38,(,8+,(=+/(/"(-.,&4&/,-.3E(,8+,G/(=8+,(9(4&+%%0(

%-D&)(+6"*,(,8&(!%+//F(

(
O$/#! /#'! $534'5')/,/$2)! 26! /#$%! 34,/62-5=! +2/#! %'./$2)%!
8'-'! ,+4'! /2! -',&! ',.#! 2/#'-X%! 82-9=! ')(,('! $)! %'46*
-'64'./$2)!,)&!(-203!&$%.0%%$2)!2)4$)'! ,)&! $)!3'-%2);! <)!
/2/,4=!TTY!+42(%!8'-'!32%/'&!/#-20(#!/#'!%/0&1;!
!
V;86#<&

C$),4!(-,&'%!62-!/#'!.20-%'!-,)('&!6-25!D!/2!I;!a7'-!#,46!
26! /#'! %/0&')/%! -'.'$7'&! ,! 5,-9! 26! D! 2-! D*! PUWjQ;!
>$()$6$.,)/41!52-'!%/0&')/%! $)! /#'!3$42/! %/0&1! -'.'$7'&!,!
(-,&'! $)! /#'!D! -,)('! PY^jQ;! <)! +2/#! /#'! 3$42/! ,)&!5,$)!
%/0&$'%=!/#'!2)41!&$66'-')/$,/$2)!+'/8'')!,!5,-9!$)!/#'!DX%!
,)&!2)'!$)!/#'!GX%!2-!IX%!8,%!/#'!)05+'-!26!+42(%!,!%/0&')/!
8-2/';! `2-'! %/0&')/%! $)! /#'! 3$42/! 8-2/'! /#'! -'J0$%$/'!
)05+'-!26!+42(%;!"#'!&-23!$)!+42(!3,-/$.$3,/$2)!&0-$)(!/#'!
5,$)! %/0&1! 5,1! #,7'! +'')! ,! -'%04/! 26! /#'! 4,/'*/'-5!
&$%-03/$2)!.,0%'&!+1!/#'!)'.'%%$/1!/2!.#,)('!7')0'%;!C2-!
$)%/,).'=!,!%/0&')/!8#2!8,%!$)%/-05')/,4!$)!6,.$4$/,/$)(!/#'!
.#,)('! 26! 7')0'%! ,)&! 8#2! '%%')/$,441! /229! 27'-! ,%!
3-2&0.'-!26!/#'!%#28.,%'=!2)41!8-2/'!/82!+42(%;!['!/24&!
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2)'!26!/#'!$)%/-0./2-%!#'!S0%/!&$&)X/!#,7'!/#'!/$5'=!#'!8,%!
/22!+0%1!34,))$)(!/#'!($(;!!!!!!
!
a7'-,44=!/#'!'),./5')/!26!/#'!%/0&1!3-27'&!%0..'%%604!,%=!
$)! /#'! 5,$)=! 52%/! 4',-)$)(! 20/.25'%! 8'-'! 5'/;! D-/$%/%!
+')'6$/'&! 6-25! /#'!5'&$,!,-/$6,./%!5,&'!2)! /#'$-!+'#,46=!
,)&! %/0&')/%! 8'-'! ,+4'! /2! ':3'-$').'! /#'! /-$,4%! ,)&!
/-$+04,/$2)%!26!82-9$)(!8$/#!,-/$%/%!,)&!30//$)(!2)!,!%#28=!
3-27$&$)(! /#'5! 8$/#! -',4*82-4&! ':3'-$').'%! 8$/#!
5',%0-,+4'! +')'6$/%! ,)&! 2+%'-7,+4'! -'3'-.0%%$2)%! 62-!
/#2%'!,-/$%/%;!<)!,&&$/$2)=!+1!8,1!26!/#'!%/0&')/*(')'-,/'&!
+42(%=!%/0&')/%!8'-'!,+4'!/2!':3,)&!/#'$-!50%$.,4!#2-$Z2)%=!
&$%.0%%! .2)/')/$20%! $%%0'%! $)! /#'! 50%$.! $)&0%/-1=! ,)&!
&$%.27'-=! /#-20(#! /#'$-! 3''-%=!50%$.! ,)&! $&',%! /#,/! /#'1!
,42)'!.204&!)2/!#,7'!&$%.27'-'&;!
&

[M&&N+!,=!!+>C&

&

k)$7'-%$/1! %/0&')/%! 8#2! 8$%#! /2! ':3'-$').'! -',4*4$6'!
':3'-$').'%!-'4,/'&!/2!/#'$-!%/0&$'%!,)&!60/0-'!.,-''-!34,)%!
,-'! 26/')! ,662-&'&! '$/#'-! $)/'-)%#$3! 2-! .2*23'-,/$7'!
34,.'5')/!2332-/0)$/$'%;!"#'!.20-%'!0)&'-!%/0&1!3-27$&'&!
,!-,-'!2332-/0)$/1!/2!%/0&1!,!.2534':!3'&,(2($.,4!&'%$()!
/#,/! ,4428'&! %/0&')/%! /2! ':3'-$').'! 82-9$)(! 8$/#! -',4!
,-/$%/%! +1! .-',/$)(! 62-! /#'5! ,-/$6,./%! %0.#! ,%! -'.2-&$)(%=!
3#2/2%=!%2.$,4!5'&$,!,)&!2/#'-!5'&$,;!</!$%!,!.20-%'!8$/#!
-',4! 4$6'! $534$.,/$2)%! ,)&! .2)%'J0').'%! +0$4/! $)/2! /#'!
&'%$()=! $).40&$)(! ($7$)(! %/0&')/%! /#'! 2332-/0)$/1! /2! +'!
$)7247'&! 8$/#! /#'! 34,))$)(! ,)&! ':'.0/$2)! 26! ,)! ,-/$%/!
%#28.,%';!!
!
<)! -'%32)%'! /2!20-! 6$-%/! -'%',-.#!J0'%/$2)! P$;';=![28!.,)!
@A%/! .')/0-1! %9$44%! +'! '66'./$7'41! /,0(#/! $)! ,)!
0)&'-(-,&0,/'!%'5$),-!.4,%%!+1!8,1!26!,./$7'!4',-)$)(!,)&!
0%'-*(')'-,/'&!.2)/')/\Q=!/#'!HI<!&'%$()!52&'4!8,%!0%'&!
/2!62%/'-!&''3!4',-)$)(=!.-$/$.,4!/#$)9$)(=!3-2+4'5!%247$)(!
,)&!/',582-9=!$534'5')/'&!$)!,)!$)/'-&$%.$34$),-1!%'//$)(!
8$/#!$)&0%/-1*-'4'7,)/!3-2S'./%;!>/0&')/%!&'7'423'&!/#'%'!
%9$44%!8#$4'!$55'-%'&!$)!,-/$%/!5,),('5')/!,)&!+229$)(=!
'7')/!42($%/$.%=!,&5$)$%/-,/$2)=!5,-9'/$)(!,)&!3-252/$2);!
"#-20(#! /#$%!,./$7'! 4',-)$)(=! ,33-2,.#=! %/0&')/%!8'-'!,/!
/$5'%! 62-.'&! /2! %247'! 3-2+4'5%! )',-! /#'! '&('! 26! /#'$-!
.2()$/$7'!,)&!'52/$2),4!,+$4$/1;!D)&!8#$4'!/#'%'!%$/0,/$2)%!
'504,/'&!/#'!9$)&!26!&'4'(,/'&!,0/#2-$/1!%$/0,/$2)!620)&!$)!
/#'!-',4!82-4&=!/#$%!3'&,(2($.,4!/,./$.!#,&!/#'!32/')/$,4!/2!
0)$)/')/$2),441!%.0//4'!%25'!26!/#'!4',-)$)(!20/.25'%!62-!
/#'!.20-%'=!%$).'!-',4!'4'5')/%!#,&!/2!2..0-!$)!-',4!/$5';!</!
$%!&'+,/,+4'!8#'/#'-!/#$%!A"//(,8&(6+60(-.,"(,8&()&&$(&.)(
,33-2,.#! 8,%! ,! %20)&! 3'&,(2($.,4! &'.$%$2)=! #28'7'-!
6''&+,.9!/')&'&!/2!624428!,!.2552)!#05,)!':3'-$').'=!
),5'41=! /#,/! ,&7'-%$/1=! 8#$4'! 0)34',%,)/=! $%! %'')! ,%! ,!
32%$/$7'!':3'-$').'!8#')!/#'!20/.25'!$%!32%$/$7';!"#$%!$%!
0)%0-3-$%$)(! ($7')! /#,/! /#'! %/0&')/%! #,&! %'46*%'4'./'&! /2!
')-244!$)!,)!,&7,).'&=!#,)&%*2)!50%$.!+0%$)'%%!.20-%';!</!
8,%!').20-,($)(!/2!%''!/#,/!%/0&')/%!%/$44! 6'4/! /#'1!#,&!,!
32%$/$7'!':3'-$').'!'7')!,6/'-!%0-7$7$)(!%'7'-,4!%/-'%%604!
%$/0,/$2)%! 8$/#! -',4! -'3'-.0%%$2)%! 62-! /#'$-! ,-/$%/%;! "#'!
%0..'%%! 26! /#'! %#28.,%'! 3-27$&'&! %/0&')/%! 8$/#! ,!
S0%/$6$.,/$2)! 62-! /#'! ,)(%/! ':3'-$').'&! &0-$)(! /#'! /'-5;!

"#,/! %,$&=! 527$)(! 62-8,-&=! /#'! -'%',-.#'-%! $)/')&! /2!
$53-27'!/#'!.0--$.04,-!&'%$()!$)!/'-5%!26!,!32%$/$7'!%/0&')/!
':3'-$').'!+1!($7$)(!52-'!(0$&,).'!&0-$)(!&$66$.04/!/$5'%!
,)&!,)/$.$3,/$)(!0)34,))'&!62-!.2)64$./%;!
!
<)!-'%32)%'!!/2!!20-!!%'.2)&!!-'%',-.#!!J0'%/$2)!!P$;';=!O#,/!
,0(5')/,/$2)%!!/2!!/#'!!!52&'4!!!.,)!!!#'43!!!-'%32)&!/2!/#'!
4$5$/,/$2)%! $)! /#'! .20-%'! &'%$()=! %3'.$6$.,441! /#'!
$534'5')/,/$2)! 26! HI<! 3-$).$34'%\Q=! /#'! ,0/#2-%! 8'-'!
5$)&604! 26! /#'! $532-/,).'! 26! +'$)(! 6,$/#604! /2! ,44!
.2532)')/%!26!/#'!.2534':!.0--$.04,-!HI<!52&'4=!8#$4'!
+'$)(! -',4$%/$.! ,+20/! /#'! -',4$/$'%! ':$%/')/! $)! ,! &1),5$.!
,./$7'! 4',-)$)(! 0)&'-(-,&0,/'! .4,%%! /#,/! .204&! )2/! +'!
%.-$3/'&!/2!/#'!&'(-''!32%%$+4'!$)!,!H*A@!.4,%%=!'$/#'-!62-!
%/0&')/%!2-!/',.#'-;!"#'!/-,&'266!62-!%/-$./!,&#'-').'!/2!/#'!
HI<! 3-$).$34'%! 8,%! ,)! ':3,)%$2)! 26! /#'! &'%$()! /2!
$).2-32-,/'! ,! &1),5$.! .4,%%! 8#'-'! 20/%$&'! 62-.'%!
%25'/$5'%! 27'-/229! /#'! $)/')/$2)%! 26! /#'! $)%/-0./2-%! /2!
2-.#'%/-,/'!'7')!/#'!%.-$3/'&!32-/$2)!26!%25'!.4,%%'%;!"#'!
-'%',-.#'-%! 8'-'! .255$//'&! /2! 5$)$5$Z$)(! /#'%'! 5$)2-!
M$)6-,./$2)%N!/2!/#'!52&'4!,)&!/#'-'+1!,72$&!8#,/!G-28)!
,)&!I,53$2)'!KVL!.,44!M4'/#,4!50/,/$2)%N!26!/#'!4',-)$)(!
3-$).$34'%!032)!8#$.#!/#'!HI<!52&'4!$%!+,%'&;!"#$%!8,%!
,..2534$%#'&! +1! $)%/-0./2-*4'&! ,)&! 6,.$4$/,/'&! +42(!
&$%.0%%$2)%!,)&! /#'!%.-$3/$)(!26!50.#!26! /#'!%'.2)&!,)&!
/#$-&!#20-%!26!',.#!.4,%%!8$/#!%3'.$6$.!,./$7$/$'%;!"#'!2)'!
7$/,4! HI<! '4'5')/=! /#'! .244,+2-,/$7'! 9)284'&('! +,%'=!
+'.,5'! /#'! 62.,4! 32$)/! 62-! /#'! .4,%%=! ,! .244'./$2)!26! )2/!
2)41! -'64'./$2)=! 9)284'&('! ,)&! 23$)$2)=! +0/! ,4%2! ,!
-'32%$/2-1!26!,-/$%/!,-/$6,./%!,)&!4$)9%!/2!/#'$-!8'+%$/'%!,)&!
2/#'-!%2.$,4!5'&$,=!.-',/$)(!,!.')/-,4!,-.#$7'!26!/#'!82-9%!
26!,44!%/0&')/%!8#2!#,7'!/,9')!/#'!.4,%%;!!
!
<)!-'%32)%'!/2!20-!/#$-&!-'%',-.#!J0'%/$2)!P$;';=!O#,/!.,)!
8'!%,1!,+20/!/#'!/',.#'-X%!-24'!8$/#$)!,)!,./$7'!4',-)$)(!
.20-%'\Q=!,)&!.2)/$)0$)(!/#'!&$%.0%%$2)!6-25!/#'!3-'7$20%!
3,-,(-,3#=! /#'! -'%',-.#'-%! %/-27'! /2! .-',/'! ,! 0%'604=!
-'3',/,+4'! &'%$()! /'534,/'! 62-! 2/#'-! 3-,./$/$2)'-%! /2!
$534'5')/;! [28'7'-=! /#'! &1),5$.! &'%$()! 26! /#'! .20-%'!
,)&!/#'!#,)&%*266!%/,).'!/,9')!+1!/#'!$)%/-0./2-%!5,1!+'!
3'-.'$7'&!,%!/22!,),-.#$.!62-!3-26'%%2-%!52-'!.2562-/,+4'!
&'4$7'-$)(!$)%/-0./$2)!6-25!/#'!6-2)/!26!/#'!.4,%%-225;!"#'!
-'%',-.#'-%! $)/')&=! $)! 60/0-'! -'%',-.#=! /2! 3-27$&'! 52-'!
(0$&'4$)'%! 62-! $)%/-0./2-%! 8$/#20/! $)/'-6'-$)(! 8$/#! /#'!
%/0&')/%X! ,+$4$/1! /2! (')'-,/'! .2)/')/! 62-! /#'! .20-%'! ,)&!
&$-'./!,./$7$/$'%!,)&!&$%.0%%$2)!/#'1!&''5!/2!+'!$532-/,)/;!
!
N#<7Q%&,2%<76#;8"72%<&

HI<! 3-27$&'%! ,)! ':.'44')/! 6-,5'82-9! 62-! ,)! ,./$7'!
4',-)$)(! .0--$.0405;! O#')! ,334$'&! /2! ,! .4,%%! &'%$()'&!
,-20)&!-',4*4$6'!,./$7$/$'%=!2-! /#2%'!/#,/!'504,/'!-',4*4$6'=!
/#'! 624428$)(! &'%$()! .2)%$&'-,/$2)%! ,-'! 266'-'&! /2!
$)%/-0./2-%;!
AQ! <)%/-0./2-%!$534'5')/$)(!,!&1),5$.!.0--$.04,-!&'%$()!

,-20)&!.2)%/-0./$7$%/!3-$).$34'%!/#,/!$).40&'%!%/0&')/!
.2)/-$+0/$2)%! /2! .2)/')/! ,)&! -',4*4$6'! ,./$7$/$'%!50%/!
+'! 3-'3,-'&! 62-=! ,)&! ,)/$.$3,/'=! 640$&! /23$.%! ,)&!
&$%.0%%$2)! ,)&! &$%-03/$2)%! /2! 34,))'&! %.-$3/'&!
,./$7$/$'%;![28'7'-=!/#'%'!&'7$,/$2)%!.,)!/#'5%'47'%!
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+'!,..20)/'&!62-!,)&!,)/$.$3,/'&!P'7')!').20-,('&Q;!
<)!20-!%/0&1!8'!620)&!/#,/!+'$)(!,+4'=!,%!$)%/-0./2-%=!
/2!2+%'-7'!,)&!,4428!o!'7')!').20-,('!*!525')/*+1*
525')/!%#$6/%!$)!.4,%%!&$%.0%%$2)=!-'%04/'&!$)!,!6-''*
6428!26! $&',%! ,)&! /#'!&'7'4235')/! 26! 0),)/$.$3,/'&!
/#'5'%;!!

@Q! I-',/'! ,! .244,+2-,/$7'! 9)284'&('! +,%'! $)! 2-&'-! /2!
)0-/0-'! ,! %')%'! 26! 4',-)$)(! .2550)$/1! ,52)(%/!
%/0&')/%;! >0.#! ,! %/0&')/*32304,/'&! 9)284'&('!
-'32%$/2-1! ':32%'%! ,! ),--,/$7'! 26! .#,)($)(! $&',%=!
23$)$2)%! ,)&! $%%0'%! -'4,/'&! /2! /#'! %0+S'./!5,//'-;! </!
,4428%! 62-! /#'! &'7'4235')/! 26! /#'5'%! /#-20(#!
$)&$7$&0,4!,)&!.244'./$7'!$)J0$-1;!"#'!3'-5,)').1!26!
/#'!-'%',-.#!,4428%!$/!/2!%0-7$7'!/#'!/'532-,4$/1!26!,!
%$)(4'!/'-5;!!

RQ! O#$4'!+'$)(!5$)&604!26! /#'!32$)/!5,&'! $)!A;!,+27'=!
.,-'!50%/!+'!/,9')!$)!,)1!,./$7'!4',-)$)(!')7$-2)5')/!
/2!+0$4&!$)!6',/0-'%!/#,/!,4428!/#'!$)%/-0./2-!/2!(0$&'!
/#'!.4,%%!8$/#20/!$)/'-6'-$)(!8$/#!/#'!&1),5$.!),/0-'!
26! /#'! &'%$();! </! $%! /#'-'62-'! 7$/,4! $)! ,)! 23')*')&'&!
.0--$.04,-!&'%$()=!/2!+0$4&!$)!$)%/-0./2-*4'&=!6,.$4$/,/'&!
&$%.0%%$2)%! ,)&! %.-$3/$)(=! )2! 5,//'-! #28! 52&'%/;!
c:,534'! ,./$7$/$'%! $).40&'! 82-9%#23%=! 6$'4&! /-$3%=!
(0'%/! %3',9'-%! ,)&! /$5'! ,4428'&! /2! 82-9! 2)! ',.#!
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