
!"#$%&'(")(*+,(-%(./#0&1-"%(2!*+,*.3(
*445(66789:7;;(<(="'>(:(<(*??#@(A(<(6B6B(<(;C9DA((

(

!"#

#

!"#$%&$&%'()*+,-$&"#'.*+'/0$-1+"&2#'34)0"54)$6#'
!$%$)4-'7&)"+46)$8"'()*+,9**:';#$&%''
(*.)<4+"'=&%$&""+$&%'>??+*460'

!

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

"E&0#'1F(")(G$1H(+"IJ#1-%K(L(+$@&1-M@(*%/#?1$FH(NO4*P(%#$Q&I-R&QR&-%#/-%8:SKI&-'>0"I(
(#E&0#'1F(")(G$1H(+"IJ#1-%K(L(+$@&1-M@(*%/#?1$FH(NO4*P(&R%-&QS)?T-T>#J?->@/#>IF((

!
!

!"#$%&'$(

!"#$%&'&()%&)($(*+$%'*%('),-%&')+%./%0($#1*#*1%&).2($$%/.)%'%3'+"%#*+()'2+#4(%$+.)-5..6%'&&,#2'+#.*!
&).+.+-&(%7#+"% 89% &.&:;&% '*0% ';13(*+(0% )(',#+-% /('+;)($<% !"#$% '&&,#2'+#.*% #$% 0($#1*(0% ;$#*1% +"(!
(4.,;+#.*')-%&).+.+-&(%3.0(,%7"()(%7(%')(% )(=;#)(0% +.%"'4(% $(4()',% 2.3&,(+(%>:&"'$($%&).+.+-&(!
3.0(,%2-2,($<%?(4()',%#+()'+#.*$%7()(%2.*0;2+(0%$&(2#',,-%+.%/.2;$%.*%1(++#*1%+"(%5($+%$+.)-,#*($%/.)%'!
3'+"(3'+#2$%,(')*#*1%+..,%+"'+%#*4.,4($%89%&.&:;&%'*0%';13(*+(0%)(',#+-%/('+;)($<%!"(%&).2($$%#$%$+#,,!
.*:1.#*1<%@(%7#,,% ',$.%4',#0'+(%7#+"%(A&()+$% +"(% $+.)-,#*(%'*0% +"(% $;#+'5#,#+-%./% +"(% $+.)-%7#+"% +"(!
3'+"(3'+#2%+.&#2$%2".$(*<%B*2(%+"(%0($#1*%#$%4',#0'+(0C%7(%7#,,%2.*+#*;(%5;#,0#*1%+"(%&).+.+-&(%'*0!
4',#0'+(%#+%7#+"%&.+(*+#',%;$()$%;*+#,%',,%/('+;)($%')(%$'+#$/#(0<%D+%#$%".&(0%+"'+%,'+()%+"#$%'&&,#2'+#.*%7#,,!
5(% '22(&+(0% '$% '*% #*+()($+#*1% ,(')*#*1% +..,% '*0% 2.*+)#5;+(% '$% '*% (0;2'+#.*',% ,(')*#*1% )($.;)2(% /.)!
2"#,0)(*<%!

#
!"#$%&'()#$%&'()*&$+'#,&-(./--0#)112$*)&$-%3#4)&5'4)&$*,3#,&-(.2$%',6##

!
!

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

?+.)-+(,,#*1%2'*%5(2.3(%'*%#*+()($+#*1%3(+".0%#*%(0;2'+#*1%.;)%2"#,0)(*<%!.0'-C%7(%2'*%/#*0%3'*-%
0#1#+',%$+.)#($% #*%/.)3%./%(:5..6C%4#0(.$C%'*0%'&&,#2'+#.*$%'4'#,'5,(%.*,#*(<%?.3(%./% +"(3%')(%/)((<%
E(',#F#*1%+"'+%$+.)#($%2'*%"'4(%1..0%#3&'2+%.*%)('0()$%$+.)#($C%$.3(%)($(')2"()$%$+')+(0%+.%/.2;$%.*%
2)('+#*1%$+.)#($%+"'+%2'*%"(,&$%2"#,0)(*%.)%$+;0(*+$%,(')*#*1%'*0%;*0()$+'*0#*1%$;5G(2+$%+"(-%,(')*%'+%
$2"..,$%HI(3.*#0#$%J%K'#'/'C%LMNOP%Q2R)'+"C%LMN>P%S-.&C%LMNLP%R)#//#+"C%LMMTU<%%
!
Q'+"(3'+#2$%#$%.*(%./%+"(%$;5G(2+$%+"'+%2'*%3'6(%;$(%./%$+.)#($%HQ'+"$!").;1"?+.)#($<.)1C%LMNTU<%D+%#$%
.*(%./%+"(%$;5G(2+$%+"'+%#$%2.*$#0()(0%+.;1"%'3.*1%2"#,0)(*%'*0%$+;0(*+$<%!"(%&).5,(3$%7()(%;$;',,-%
'$$.2#'+(0%+.%3#$;*0()$+'*0#*1%.)%7('6%;*0()$+'*0#*1%./%+"(%2.*2(&+$%HE.G'"'*C%LMM>U<%!"(%(//(2+$%
2'*%5(%";1(%'*0%3.$+%&).5'5,-%2';$#*1%+"(%0(2,#*#*1%*;35()$%./%$+;0(*+$%+'6#*1%$2#(*2(%$+)('3%#*%
Q','-$#'%HV"'*1%(+%',<C%LMN>U<%%
%

DOI: https://doi.org/10.37134/jictie.vol7.1.5.2020



U@?-K%-%K(41"$F'-%@?()"$(+Q-'/$@%V?(W&1Q@I&1-0?(U-K-1&'(*%1@$&01-M@(41"$FX""T(#?-%K(4")1Y&$@(.%K-%@@$-%K(GJJ$"&0Q(
Z@0@-M@/(U&1@[(CA(5"M@IX@$(6BA8P(G00@J1@/(U&1@[(BD(!&%#&$F(6B6B(

(

!!#

#

!
D/%',,%2.*2(&+$%#*%3'+"(3'+#2$%2'*%5(%#*+).0;2(0%+").;1"%$+.)#($C%2"#,0)(*%.)%$+;0(*+$%$"',,%5(%'5,(%+.%
4#$;',#F(%+"(%2.*2(&+$%'*0%3#1"+%&).5'5,-%"(,&%+"(3%;*0()$+'*0%+"(%2.*2(&+$%5(++()%'*0%&()"'&$%('$#()%
HI(3.*#0#$%J%K'#'/'C%LMNOU<%S22.)0#*1%+.%V','*#%?'3-%HLMMWUC%;$#*1%'*-%DX!:5'$(0%'&&,#2'+#.*$%2'*%
"(,&$% &).3.+(% (//(2+#4(% ,(')*#*1% #*% ?2#(*2(% '*0%Q'+"(3'+#2$% $;5G(2+$% '3.*1% $+;0(*+$<%!"()(/.)(C%
2)('+#*1% '% 7(,,:0($#1*(0% +..,% $&(2#/#2',,-% /.)% Q'+"(3'+#2$% +"'+% '5,(% +.% ,(+% 2"#,0)(*% 4#$;',#F(% +"(%
2.*2(&+$% +").;1"% $+.)#($%3#1"+% 5(% ;$(/;,<% !"(% $+.)#($%3#1"+% ',$.% "(,&% 2"#,0)(*% #*% #3&).4#*1% +"(#)%
)('0#*1%$6#,,$%$#3#,')%+.%$.3(%'&&,#2'+#.*$%$;11($+(0%5-%Q#$7'*%'*0%S0*'*%HLMN>U%'*0%S-.&%HLMNLU<%%
B;)%)($(')2"%'#3$%+.%0(4(,.&%'%3'+"(3'+#2$%0#1#+',%#*+()'2+#4(%$+.)-5..6%'&&,#2'+#.*%/.)%2"#,0)(*%'1(0%
$(4(*%+.%(#1"+%-(')$%.,0<%D*%+"#$%&'&()C%7(%&)($(*+%+"(%/#)$+%&')+%./%.;)%)($(')2"%&).1)($$%+"'+%/.2;$($%.*%
0($#1*#*1%$;#+'5,(%$+.)-,#*($%/.)%.;)%$+.)-5..6%'&&,#2'+#.*<%S*%#*+()($+#*1%&')+%+"'+%2'*%5(%/.;*0%#*%+"#$%
&'&()%#$%+"'+%7(%;$(%$./+7')(%(*1#*(()#*1%'&&).'2"%+.%2.3&,(+(%+"(%G.5<%!
!

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

!
!

023456)78%Y4.,;+#.*')-%V).+.+-&(%Q.0(,%
!

!
D*%1(*()',C%+"(%)($(')2"%3(+".0.,.1-%#$%5'$(0%.*%&).0;2+%0(4(,.&3(*+<%Z.)3',,-C%S99DY%3.0(,%#$%
4()-%&.&;,')% '$%&).0;2+% ,#/(2-2,(%3.0(,% /.)%0(4(,.&#*1%3;,+#3(0#'%5'$(0%&).0;2+$% $;2"% '$%0#1#+',%
$+.)-5..6$C%4#0(.$C%'*#3'+#.*%4#0(.$%'*0%(+2<%[.7(4()C%7(%2"..$(%+"(%(4.,;+#.*')-%&).+.+-&(%'$%.;)%
&).0;2+%0(4(,.&3(*+%,#/(2-2,(%3.0(,%#*$+('0%H$((%\#1;)(%NU<%]'$(0%.*%+"#$%3.0(,C%+"(%&).+.+-&(%7#,,%
5(% )(/#*(0% #*% $(4()',% 2-2,($% $+')+#*1% /).3% #*#+#',% $+.)-,#*(% 0)'/+C% #3&).4(0% $+.)-,#*(% 0)'/+C% 0)'7#*1%
$6(+2"($C%'*0%$.%/.)+"<%Q.)(%#*+()($+#*1,-C%('2"%.;+&;+%#*%('2"%2-2,(%7#,,%5(%(4',;'+(0%5(/.)(%7(%2'*%
&).2((0%+.%+"(%*(A+%2-2,(<%D*%&)#.)%+.%+"($(%2-2,($C%7(%3;$+%2.*0;2+%)(=;#)(3(*+%'*',-$#$<%%



!"#$%&'(")(*+,(-%(./#0&1-"%(2!*+,*.3(
*445(66789:7;;(<(="'>(:(<(*??#@(A(<(6B6B(<(;C9DA((

(

!7#

#

D*%.;)%2'$(C%7(%'*',-$(%=;',#+'+#4(%0'+'% /).3%(A#$+#*1%$+.)-5..6%'&&,#2'+#.*$%($&(2#',,-% +.% #0(*+#/-%
$;#+'5,(%2)#+()#'%./%+"(%$+.)-,#*(%'*0%2)#+()#'%./%+"(%(*+#)(+-%./%+"(%&).0;2+<%%
!
D*%1(*()',C%.;)% )($(')2"%'2+#4#+#($%0;)#*1%0($#1*#*1% +"(%$+.)-,#*($% /.)%.;)%&).0;2+%')(%2.3&)#$(0%./%
+")((%3'#*%&"'$($^%H#U%)(=;#)(3(*+$%(,#2#+'+#.*%+.%1(+%$+.)-,#*(%)(=;#)(3(*+$C%H##U%$+.)-,#*(%&,'**#*1C%
'*0%H###U%$+.)-,#*(%0)'/+#*1%H$((%\#1;)(%LU<%?(4()',%2-2,($%2'*%5(%/.;*0%0;)#*1%+"(%+"#)0%&"'$(%#<(<%+"(%
$+.)-,#*(%0)'/+#*1C%#*%7"#2"C%(4',;'+#.*%"'&&(*%'+%(4()-%2-2,(<%%
!

!
023456)98%E($(')2"%'2+#4#+#($%#*%0($#1*#*1%+"(%$+.)-,#*($<%

!
!



U@?-K%-%K(41"$F'-%@?()"$(+Q-'/$@%V?(W&1Q@I&1-0?(U-K-1&'(*%1@$&01-M@(41"$FX""T(#?-%K(4")1Y&$@(.%K-%@@$-%K(GJJ$"&0Q(
Z@0@-M@/(U&1@[(CA(5"M@IX@$(6BA8P(G00@J1@/(U&1@[(BD(!&%#&$F(6B6B(

(

!8#

#

2:! $6;4256<6=>?)+@2A2>B>2C=)D>C)36>)?>C5E@2=6)56;4256<6=>?:)
%
!"(% #*#+#',% )(=;#)(3(*+$% 7()(% 2.,,(2+(0% ;$#*1% 2.*+(*+% '*',-$#$% +(2"*#=;(% ./% (A#$+#*1% $+.)-5..6%
'&&,#2'+#.*$<% !"(%3'#*% .5G(2+#4(% #$% +.% #*4($+#1'+(% 7"#2"% /('+;)($% +"'+% $".;,0% 5(% 2.*$#0()(0% /.)% '%
$+.)-5..6%'&&,#2'+#.*<%%
%
22:! F@B==2=3)>G6)?>C5E@2=6?))

)
!.%"(,&%;$% +.% /.2;$%.*% +"(%0($#1*#*1% +"(% $+.)-,#*($C%7(%0(2#0(0% +.% 2"..$(% $&(2#/#2% 2)#+()#'% /.)% +"(%
$+.)-,#*(%$;2"%'$%+.&#2C%2"#,0)(*%'1(%+')1(+C%/,.7%./%+"(%$+.)-C%+-&(%./%$(*+(*2($%.)%7.)0$C%,'*1;'1(C%
3'A#3;3%*;35()%./%$+.)-5..6C%$#+;'+#.*%'*0%2"')'2+()$%#*%+"(%$+.)-<%%
%
222:! &5BH>)>G6)?>C5E@2=6?))
%
!"(%\#)$+%X-2,(^%D*#+#',%9($#1*%./%?+.)-,#*($^%
%

"#! $%&'(!)*+&,-!!
@(%$(,(2+(0%+"(%2.*2(&+%./%/)'2+#.*%'*0%0#$2;$$(0%+"(%$+.)-,#*(<%%
!

.#! /%&01!23454567*!859*!+54360&-*+#!!
@(%5;#,+%+")((%0#//()(*+%$+.)-,#*($<%%
!

'#! :;"0%"5*!!
\.)%(4',;'+#.*%#*%+"#$%/#)$+%2-2,(C%7(%'$6(0%'%2.3&;+()%$2#(*2(%,(2+;)()%+"'+%',$.%"'$%'%
0(1)((% #*% 3'+"(3'+#2$% +.% 1#4(% ;$% $.3(% #*#+#',% 2.33(*+$% .*% +"(% $+.)-,#*($% '*0% +"(%
$;#+'5#,#+-%./%.;)%$+.)-,#*($%7#+"%+"(%/)'2+#.*%2.*2(&+<%%
!

1#! <*=&-*!<*>%&3*?*-5+!!
@(%2"'*1(0%+"(%$+.)-,#*(%'22.)0#*1%+.%+"(%2.33(*+$%7"#2"%#*4.,4(0%$.3(%&')+$%./%+"(%
$#+;'+#.*$%'*0%2"')'2+()$<%%
!

!"(%?(2.*0%X-2,(^%9($#1*%./%?+.)-,#*($^%
%

"#! $%&'(!)*+&,-!!
9($#1*%7'$%5;#,+%5'$(0%.*%+"(%2.33(*+$%7(%1.+%&)(4#.;$,-<%@(%2.*/#)3(0%+"(%2.*2(&+%
./%/)'2+#.*%#*%+"(%0($#1*<%%
%

.#! /%&01!23454567*!!
@(%"'4(%+")((%#3&).4(0%$+.)-,#*($<%%
%
%
%



!"#$%&'(")(*+,(-%(./#0&1-"%(2!*+,*.3(
*445(66789:7;;(<(="'>(:(<(*??#@(A(<(6B6B(<(;C9DA((

(

!9#

#

'#! :;"0%"5*!!
\.)%+"#$%+#3(C%7(%'$6(0%'%3'+"(3'+#2$%+('2"()%#*%.*(%./%$2"..,$%#*%Q','22'%+.%(4',;'+(%
+"(%$;#+'5#,#+-%./%.;)%$+.)-,#*($%7#+"%+"(%/)'2+#.*%2.*2(&+<%@(%',$.%'$6(0%+"#$%(4',;'+.)%+.%
2"(26%+"(%2.*2(&+%(A&,'*'+#.*C%$;#+'5#,#+-%;$(%./%$(*+(*2($%'*0%',$.%7.)0$<%%
%

1#! <*=&-*!<*>%&3*?*-5+!!
@(%#3&).4(0%+"(%$+.)-,#*($%'22.)0#*1%+.%+"(%2.33(*+$%7"#2"%#*4.,4(0%.3#++#*1%$.3(%
&')+$%./%$(*+(*2($%+.%3'6(%+"(3%$#3&,()<%!"(%+('2"()%',$.%$;11($+$%$.3(%0)'7#*1%#0('$%
+"'+%2'*%$;&&.)+%+"(%/)'2+#.*%2.*2(&+%(A&,'*'+#.*<%%

%
B*2(% +"(% $+.)-,#*($%')(%(4',;'+(0C% +"(%&).2($$%7#,,% 2.*+#*;(% +.% #+()'+(% +").;1"%$(4()',%3.)(%2-2,($%
7"()(%7(%7#,,%2.*+#*;(%5;#,0#*1%+"(%&).+.+-&(%'*0%(4',;'+(%#+%7#+"%&.+(*+#',%;$()$%;*+#,%',,%/('+;)($%')(%
$'+#$/#(0%+.%5(%2.*$#0()(0%'$%+"(%/#*',%&).0;2+<%%
%

0!"&!".1)I"&)&!1('11!%")

1>C5E@2=6)$6;4256<6=>?))
%
X.*+(*+%'*',-$#$%./%(A#$+#*1%.)%)(,'+(0%$+.)-5..6%'&&,#2'+#.*$%/)((,-%'4'#,'5,(<%?((%!'5,(%N<%%

#BJ@6)78%X.*+(*+%'*',-$#$%/#*0#*1$%.*%(A#$+#*1%)(,'+(0%'&&,#2'+#.*$<%

*++,-./0-%123/4"2 5.%+"2 6"1"&/,27%44"10(2

!
:)$(.#;)2',<#=5$2>('%?,#@--0,3#A&-($',#)%>#B)4',C#

#

:)$(.#&)2',#D%-&#
('2)&'>#&-#
4)&5'4)&$*,E#

#

F)*5#,&-(.#5),#&5(''#
4)G%$H$*'%&#"I#1-1JK1#
G)4',#$%#&5'#4$>>2'#-H#
&5'#,&-(.#&5)&#4$G5&#/'#
)/2'#&-#)&&()*&#&5'#(')>'(#
&-#0''1#-%#(')>$%G6#
L')>'(,#%''>#&-#*-22'*&#
-(#/K.#1-$%&,#&-#G'&#
-&5'(#,&-($',#$%#&5'$(#
*-22'*&$-%6##
#

#

#
M)&5#A&-(.&$4'#

#

A$412'#
4)&5'4)&$*,#
*-%*'1&,#,K*5#
),#&$4'3#2'%G&5#

#

N%&'()*&$+'#)%$4)&$-%3#
%$*'#$22K,&()&$-%##

#



U@?-K%-%K(41"$F'-%@?()"$(+Q-'/$@%V?(W&1Q@I&1-0?(U-K-1&'(*%1@$&01-M@(41"$FX""T(#?-%K(4")1Y&$@(.%K-%@@$-%K(GJJ$"&0Q(
Z@0@-M@/(U&1@[(CA(5"M@IX@$(6BA8P(G00@J1@/(U&1@[(BD(!&%#&$F(6B6B(

(

!O#

#

*++,-./0-%123/4"2 5.%+"2 6"1"&/,27%44"10(2

!
@'>&$4'#M)&5#

#

A$412'#
*)2*K2)&$-%#

#

M-,&2.#)/-K&#-%'J1)G'#
>',*($1&$-%,#%-&#)#,&-(.6#
P',,#$%&'(',&$%G#
$%&'(H)*'6##

#

!

!
:)(4#QR"#S#P')(%#&-#=-K%&T#

!

=-K%&$%G#

#

UKG4'%&'>#(')2$&.#
H')&K(',6#V-#,1'*$H$*#
,&-(.2$%',6##

#

;$GG2.#A5)1'?,#B-&#;)2'%&#
!

B'-4'&(.#

#

V$*'#,$412'#,&-(.6#W'(.#
2$4$&'>#G'-4'&($*)2#
,5)1',6#N%&'()*&$+'#
H')&K(',6##

#

!
1>C5E@2=6)F@B=))
%
\#1;)(%8%$".7$%+"(%2)#+()#'%+"'+%7(%0(2#0(0%.*%'*0%3;$+%5(%/.,,.7(0%#*%.)0()%+.%0($#1*%+"(%$+.)-,#*($<%%
%

A1'*$H$*#A&-(.2$%'#=($&'($)!

;-1$*<#:()*&$-%#
UG'#;)(G'&<#9JO#
:2-X<#A&()$G5&H-(X)(>3#*-%*'1&#'Y12)$%'>#2$&'()22.#
P)%GK)G'<#M)2).#
;.1'<#,$412'#X-(>,3#,5-(&#,'%&'%*',3#)+-$>#)4/$GK$&.#
M)Y6#V-#-H#1)G',<#V-&#4-('#&5)%#QR#
=5)()*&'(,<#U#*)&#H)4$2.#D*K&'#M)2).,$)%#%)4',#H-(#&5'#0$&&$',#,K*5#),#@K2)&3#;-41-03#=-4-&E6#
A$&K)&$-%<#Z$*0#)#,$&K)&$-%#X5'('#*-%*'1&#*)%#/'#)112$'>6#!

 

Figure 3: ?&(2#/#2%X)#+()#'%/.)%+"(%?+.)-,#*($<!



!"#$%&'(")(*+,(-%(./#0&1-"%(2!*+,*.3(
*445(66789:7;;(<(="'>(:(<(*??#@(A(<(6B6B(<(;C9DA((

(

![#

#

1>C5E@2=6?)&5BH>?))
%
\#1;)(%>%'*0%\#1;)(%_%$".7%+"(%$+.)-,#*($%#3&).4(0%0;)#*1%+"(%/#)$+%2-2,(<%\#1;)(%>%$".7$%'*%(A'3&,(%
./% '% H&')+% ./U% $+.)-,#*(% 0)'/+(0%0;)#*1% +"(% /#)$+% 2-2,(C% '*0%\#1;)(% _% $".7$% '*% (A'3&,(%./% $+.)-,#*(%
#3&).4(0%'/+()%+"(%/#)$+%2-2,(<%!"(%$+.)-,#*($%6((&%#3&).4#*1%'/+()%+"(%$(2.*0%2-2,(%'*0%7(%')(%$'+#$/#(0%
7#+"%+"(%.;+&;+%/).3%+"#$%$+.)-,#*(%0($#1*%&).2($$<%%

!

!
 

Figure 4: V')+%./%$+.)-,#*($%0)'/+(0%0;)#*1%+"(%/#)$+%2-2,(<!



U@?-K%-%K(41"$F'-%@?()"$(+Q-'/$@%V?(W&1Q@I&1-0?(U-K-1&'(*%1@$&01-M@(41"$FX""T(#?-%K(4")1Y&$@(.%K-%@@$-%K(GJJ$"&0Q(
Z@0@-M@/(U&1@[(CA(5"M@IX@$(6BA8P(G00@J1@/(U&1@[(BD(!&%#&$F(6B6B(

(

7\#

#

!
 

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

!

(%"(-'1!%")

?+.)#($%3'-%"(,&%)('0()$%+.%4#$;',#F(%'*0%,(')*%*(7%+"#*1$<%!('2"#*1%3'+"(3'+#2$%+").;1"%$+.)#($%#$%
'*%#*+()($+#*1%3(+".0<%@(%0(2#0(0%+.%0(4(,.&%$;2"%$+.)#($%/.)%2"#,0)(*%#*%/.)3%./%#*+()'2+#4(%$+.)-5..6%
5;+%=;#26,-%)(',#F(0%+"(%$+.)-,#*($%')(%+"(%3'#*%#3&.)+'*+%&')+%+"'+%7#,,%'//(2+%+"(%)('0()$<%?.C%7(%3'6(%
$;)(%+"'+%+"(%$+.)-,#*(%0($#1*$%7#,,%1.%+").;1"%$(4()',%2-2,($%./%+"(%&).+.+-&(%&).2($$C%(4',;'+(0%5-%
$.3(% (A&()+$% #*% ('2"% 2-2,(<% !";$C% 7(% 2".$(% +"(% (4.,;+#.*')-% &).+.+-&(% 3.0(,% /.)% .;)% &).0;2+%
0(4(,.&3(*+%,#/(2-2,(<%D*%&)#.)%+.%+"(%$+.)-,#*(%0($#1*%&).2($$C%7(%"'0%',$.%)(4#(7(0%$(4()',%(A#$+#*1%
$+.)-5..6% '&&,#2'+#.*$C% 3.$+,-% )(,'+(0% +.% 3'+"(3'+#2$% +.% 3'6(% $;)(% 7(% 2.*$#0()% ',,% 3;$+:"'4(%
/;*2+#.*$%/.)%.;)%#*+()'2+#4(%$+.)-5..6%'&&,#2'+#.*<%D*%2.*2,;$#.*C%5'$(0%.*%.;)%(A&()#(*2(%;$#*1%+"(%
(4.,;+#.*')-%&).+.+-&(%3.0(,% +.%0($#1*%$+.)-,#*($C% +"(%3.0(,% #$%',$.%$;#+'5,(% /.)%3;,+#3(0#':5'$(0%
&).0;2+%,#/(2-2,(%+"'+%.//()$%+"(%5(*(/#+%./%0.#*1%(4',;'+#.*%#*%3'*-%2-2,($<%%

! )



!"#$%&'(")(*+,(-%(./#0&1-"%(2!*+,*.3(
*445(66789:7;;(<(="'>(:(<(*??#@(A(<(6B6B(<(;C9DA((

(

7Q#

#

$+0+$+"(+1)

U.-13# V6]6# DR\QRE6# O@IX&%K#%&%( GJ'-T&?-( \#T#( +@$-1&( *%1@$&T1-)( \@$0-$-T&%( *?'&I( N%1#T( O'&1)"$I( -]4( 2-^-/?( 41"$-@?3>#
M),&'(?,#&5',$,6#^%$+'(,$&$#;'0%-2-G$#M)2).,$)6##

B($HH$&53#V6#DR\\9E6#41"$-@?(0&%(X@(0"#%1@/("%[(*/@&?()"$(/@M@'"J-%K(I&1Q@I&1-0?(1Q$"#KQ(?1"$F6#^_<#L'>#L-/$%#@--0,6#
P'4-%$>$,3#=63#`#_)$)H)3#N6#DR\Q[E6#;5'#'HH'*&#-H#K,$%G#,&-(.&'22$%G#,&()&'G.#-%#,&K>'%&,?#1'(H-(4)%*'#$%#H()*&$-%,6#!"#$%&'(")(

./#0&1-"%(&%/(_@&$%-%KH(7DRE3#Q87JQ976##
M)&5,;5(-KG5A&-($',6-(G6#DM)(#R\Q9E6#`a"Y(1"`(X""T?H(N%-M@$?-1F(")(Z@&/-%K`?(*%?1-1#1@(")(./#0&1-"%(2N^E6#L'&($'+'>#Q\#M).#

R\Q[3#H(-4#5&&1,<aaXXX64)&5,&5(-KG5,&-($',6-(Ga5-XJ&-J/--0,65&42##
M*B()&53#=6#DR\Q!E6#,@&0Q-%K(W&1Q@I&1-0?(,Q$"#KQ(41"$F[(G(+$@&1-M@(GJJ$"&0Q()"$(,Q@(.&$'F(b@&$?6#bY-%<#L-K&2'>G'##
M$,X)%3#M63#`#U>%)%3#c6M6#DR\Q!E6#Z'4/)%GK%)%#U12$0),$#Z'()%&$#MK>)5#U2$5#^%&K0#_'4)5$()%#M'4/)*)#_)%)0J_)%)0<#

U12$0),$#P$&'(),$#PNV^A#DPNPNVE6#W&'&F?-&%(!"#$%&'(")(W@/-&(41#/-@?H(A:DRE3#8!J9O6##
Z)2)%$#A)4.3#Z6M6#DR\\8E6#O@'&T?&%&&%(U&?&$(O@%K&c&$&%(4&-%?(/&%(W&1@I&1-T(/&'&I(\&Q&?&(*%KK@$-?(/-(4@T"'&Q94@T"'&Q(

E@'/&H(5@K@$-(4@IX-'&%>(M),&'(?,#&5',$,6#^%$+'(,$&$#M)2).)6##
Z5)%G3#:6U63#U/K3#M6A63#U2$3#M6@63#`#A)22'53#A6#DR\Q!E6#:)0&-(#Z'%.K4/)%G#_'1)>)#_'4'(-,-&)%#Z'%.'(&))%#Z'2)d)(#I)2)4#

U2$()%#A)$%,<#A)&K#U%)2$,$,#A-(-&)%#;',$,6#4&-%?(a#I&%-T&H(6D!E3#8"J9Q6##
L-d)5)%# cd6# U/>K22)5# DR\\!E6#O@%0&J&-&%( /&%( ^@?&'&Q&%( ^"%?@J( /&'&I( ^@$c&H( ,@%&K&( /&%( ^#&?&( /-( ^&'&%K&%( O@'&c&$(

,-%KT&1&%(_-I&(G'-$&%(,@T%-T&'>(M),&'(?,#&5',$,6#^%$+'(,$&$#M)2).)6##
#


