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J'7*"$ KLR9$B+0)+1,*+2$/'#3"/'#+.'*$"V5&"11+,($'(2$+#1$2"4+(+#+,($

N126/* ! ;#A,(,$,/(. !
c *-9)-0! c$-4#,!&%!*-9)-0!($0-3+,-&.!

c 5&*-0!!! c$-4#,!&%!3+''-$'!+.0!3&+,-.4!(+,$'-+* !
t ! c$-4#,!&%!3+''-$'!1&60$'!
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t ! c$-4#,!&%!3&+,-.4!1&60$'!
J%!! J-9)-0!*&+0!%+3,&'!

i >+! Z*&6+2*$!*-9)-0!'$,$.,-&.!1&,$.,-+*!&%!,#$!3+''-$'!1&60$'!!

i >&!
Z*&6+2*$!*-9)-0!'$,$.,-&.!1&,$.,-+*!&%!,#$!3&+,-.4!
1&60$'! !

!

!

U+%)&"$K<S9$U*,6.3'&#$1)//'&8$,4$*+0)+1,*+2$5,62"&$5&"5'&'#+,(<$

$

V$%&'$!)5-.4!$9)+,-&. 5!@K7L<K7SG!+.0!%&'()*+,-.4!,#$!*-9)-5&*-0!3&(1+3,5;!0$,$'(-.+,-&.!

&%! ,#$! &1,-(+*! %*&6+2*$! *-9)-0<'$,$.,-&.! 1&,$.,-+*! %&'! ,#$! 3+''-$'! +.0! 3&+,-.4! )5$0! -5!

$55$.,-+*;!6#-3#!-5!,#$!i!:+*)$!'$ 9)-'$0!%&'!D9)+,-&.!@K7LG7!"#-5!-5!)5)+**/!,#$!%-'5,!5,$1!-.!

,#$!%&'()*+,-&.7!"#-5!($+5)'$($.,!-5!,$'($0!+5!p +.4*$!&%!5*-0$q;!6#$'$!-,!$:+*)+,$5!,#$!

%*&6+2-*-,/!&%!3+''-$'! +.0! 3&+,-.4!(+,$'-+*5 7!"#$.;!+!4'+1#!&%!+.4*$!&%!5*-0$!@uG!:$'5)5!,#$!

"#$%!&

vP.4*$!&%!H*-0$!0$,$'(-.+,-&.! @!w<:+*)$G
v85-.4!*-9)-0! :$#-3*$!6-,#!3+''-$'!&'!3&+,-.4

H,$1!Q

vP00-,-&.!&%!3+''-$';!3&+,-.4!+.0!&,#$'!+00-,-:$5!5)3#!+5!0-5-.,$4'+.,!
+.0!*)2'-3+.,!

H,$1!L

v>&(1+3,-&.!&%!*-9)-5&*-0!1&60$'!-.,&!,+2*$,5

H,$1!A

vt!+.0!9!+(&).,5!0$,$'(-.+,-&.! )5$0!%&'!(+.)%+3,)'-.4! &%!x*-9)-0!:$#-3*$y0')4z <<{! '()*!
+',-.#)($!

,$'-/+#-01

"#$%!2

34567-8)-'!70+'!5+/#0(9
3:0!/+7/)7+#$!#;$!+,0)1#!05!/+((-$(</0+#-1*!6=>+!+1'! = >09

"#$%!?

vV+5$0!&.!0')4!1$'3$.,+4$!@KBM;LBM!+.0!OBMG!+.0!\<:+*)$!@\k/

0
1. kQB

34567-8)-'!70+'!5+/#0(9!/+1!@$!'$#$(,-1$'
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($+5)'$0!i!:+* )$!-5!1*&,,$0!+.0!#$.3$!,#$!*&+0!%+3,&'!-5!,#$.!3+*3)*+,$0!%'&(!,#$!'$5)*,5!

&2,+-.$0!@Z-4)'$!K7LN!"+2*$!K7QG7!"#$!i!:+*)$!-5!0$%-.$0!+5!p,#$!(+R-()(!6$-4#,!&%!*-9)-0!

@c*-9)-0G!,#+,!3+.!2$!'$,+-.$0!1$'!).-,!6$-4#,!&%!,#$!5&'2$.,!@c5&*-0G!/-$*0-.4!+!(-R,)'$!

6-,#!+33$1,+2*$!%*&6+2-*-,/q!@!H1-'$+5!;!$,!+*7;!K[[QG!

2

1

34567

1$

8 9:0;:<
8 =>9:<

1

1

!!!!!!!!!!!!!L-)'$,/(!>J< !

"#$'$%&'$;!5$:$'+*!$9)+,-&.5!+'$! )5$0! ,&!3+*3)*+,$! ,#$! '-4#,!+(&).,!&%!3+''-$';!3&+,-.4!

+.0!*-9)-0!($0-3+,-&.!.$$0$0!%&'!,#$!%&'()*+,-&.!&%!,#$!*-9)-5&*-0!3&(1+3,W!!

?@

1

$ 12 AB

1

C 2 AD

1

)
E

F
. !!L-)'$,/(! >JM!

 

c#$'$! i >P! -5! ,#$! %*&6+2*$! *-9)-0<'$,$.,-&.! 1&,$.,-+*! &%! ,#$! 3+''-$'��+.0! i >]! -5! ,#$!

%*&6+2*$!*-9)-0<'$,$.,-&.!1&,$.,-+*!&%!,#$!3&+,-.4!(+,$'-+*7!!

?@

1

$ 1
G

H
!!!!!!!!!!!!!!!!!!!!!!!!!L-)'$,/(! >JO!

c#$'$!J %!-5!,#$!p*&+0-.4!%+3,&'q!6#$'$!,#$!(+R-()(!+(&).,!&%!0')4!*-9)-0! -5!*&+0$0!&.,&!
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&'!>'$(&1#&' F!DJC!&'!D)0'+4-, F!\JLB?G!!

I 1$ 1
/

J
!! @\kQBG! !!!!!!!L-)'$,/(! >JP��

!

"#$!+(&).,!&%!t!3+.!2$!3+*3)*+,$0! @D9)+,-&.!K7AG!+.0!+11*-$0!,&!$9)+,-&.! K7S!,&!3+*3)*+,$!
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#/0'&3#*&'-0$! +.0! 3&(1+'$0! -,! 6-,#! 3&.:$.,-&.+*! 2'&(#$R-0-.$7! Z)',#$'(&'$;! )5-.4!
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X.! +00-,-&.! ,&! ,#$!+2&:$<($.,-&.$0 ! ($3#+.-5( ! &%! 0')4! '$*$+5$! $.#+.3$($.,;! -,! -5!

$R1$3,$0! ,#+,! ,#$! 5&*)2-*-,/! &%! ,#$! #/0'&1#&2-3! 0')4! 3+.! 2$! -.3'$+5$0! 6-,#! *-9)-5&*-0!

5/5,$(57!"#$!-.3'$+5$0!0')4!5&*)2-*-,/! 1#$.&($.&.!&%!*-9)-5&*-0!5/5,$(!5)44$5,5 !,#+,!+!

5(+**!+(&).,!&%!*-9)-0!:$#-3*$!-.!+!3&.:$.,-&.+ *!(+..$'!-5!.&,!$.&)4#!,&!5&*)2-*-U$!,#$!

,&,+*!+(&).,!&%!0')4 N!#&6$:$';!-%!,#$!*-9)-0!:$#-3*$!+3,5!+5!+!3&<5&*:$.,;!-,!-5!1&55-2*$!,#+,!

,#-5!5(+**!+(&).,!&%!*-9)-0!:$#-3*$!0-%%)5-.4!%'&(!,#$!,&,+*!+(&).,!&),!&%!+!5-.4*$!*-9)-5&*-0!

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

,#$!0')4!+,!,#$!5&*-0!*-9)-0!-.,$'%+3$7!J+5,*/;!+5!,#$!5)'%+3$!+'$+!&%!,#$!0')4!-.3'$+5$5;!,#$!

0-55&*),-&.!'+,$!&%!,#$!0')4!6-,#!,#$!*-9)-0!:$#-3*$!+*5&!-.3'$+5$5!@V+*+e-;!$,!+*7;!QBKAG7!

K7O7K7!P0:+.,+4$5 !&%!*-9)-5&*-0!,$3#.-9)$!-.3*)0$W!

¥! _)($'&)5!#/0'&1#&2-3!5&*-0!0')45!3+.!2$!%&'()*+,$0!-.,&!*-9)-5&*-0!5/5,$(57 !

¥! V-&+:+-*+2-*-,/!-(1'&:$($.,!3+.!2$!+3#-$:$0!+5!3&(1+'$0!,&!3&.:$.,-&.+*!,+2*$,57 !

¥! J-9)-5&*-0! 1'$1+'+,-&.! -5! +! 5,'+-4#,%&'6+'0! ($,#&0! +.0! 5-(-*+'! ,&! ,#+,! &%!

3&.:$.,-&.+*!,+2*$,5!1'$1+'+,-&.!+.0!-.0)5,'-+*!1'&0)3,-&.!-5!+11*-3+2*$7 !

¥! c#$.!3&(1+'$0! ,&!5&%,!4$*!3+15)*$5;! ,#$!1'&0)3,-&.!&%!*-9)-5&*-0!3&(1+3,5!+'$!

3&.5-0$'+2*/ !$3&.&(-3+*!+.0!+%%&'0+2*$7!

¥! J-9)-5&*-0! 5/5,$(! -5! .&,! *-(-,$0! ,&! ,#$! 0-55&*),-&.! $.#+.3$($.,! &%! #/0'&1#&2-3!

0')45 ;!2),!+*5&!3+.!2$!)5$0!,&!(&0-%/!,#$! '$*$+5$!&%!#-4#*/!6+,$' <5&*)2*$!0')45!

6-,#!,#$!+00-,-&.!&%!3$',+-.!5)'%+3,+.,5!Y.&6.!+5!5)5,+-.-.4!+4$.,57!
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K7O7Q7!J-(-,+,-&.5 !&%!*-9)-5&*-0!,$3#.-9)$!-.3*)0$5 W!

¥! H(+**!+(&).,!&%!+3,-:$!-.4'$0-$.,!)5$0!-.!,#$!*-9)-5&*-0!3&(1+3,5;!2$3+)5$!+5!,#$!

6$-4#,!&%!,#$!0')4!-.3'$+5$5;!,#-5!*$+05!,&!+.!-.3'$+5$!-.!,#$!6$-4#,!&%!,#$!*-9)-0!

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

,&!56+**&6!+.0!3+)5$5! '$0)3,-&.! -.!1+,-$.,!3&(1*-+.3$7! "&!5&*:$! ,#-5!1'&2*$(;!

5$:$'+*! 5)44$5,$0! ,#$&'-$5! #+:$! 2$$.! (+0$! -.! *-,$'+,)'$ ! 2/! 6#-3#! ,&! 5$*$3,! +!

5)-,+2*$!*-9)-0!:$#-3*$!,&!6#-3#!-,5!*&+0-.4!%+3,&'!6&)*0!2$!#-4#7!X.3'$+5$!-.!*&+0-.4!

%+3,&'!($+.5!+!0$3'$+5$!-.!,+2*$,!6$-4#,!@D*Y&'0/;!$,!+*7;!QBKLGN!@_+4+2+.0-;!$,!

+*7;!QBKKG;!@!H1-'$+5!;!$,!+*7;!K[[QG!@Y+'(+'Y+';!$,!+*7;!QBB[G7!!

¥! =-4#!51$3-%-3!5)'%+3$!+'$+!+.0!+05&'1,-&.!1'&1$',-$5!+'$!'$9)-'$0!,&!2$!5#&6.!-.!

,#$!)5$0!5)'%+3,+.,57!

¥! X.3'$+5-.4!,#$!+(&).,!&%!5-*-3+!>+2<&<H-*Fa <S!@3&+,-.4!(+,$'-+*G!-.!,#$!%&'()*+,-&.!

3+.!+%%$3,!.$4+,-:$*/!&.!0')4!'$*$+5$;!0)$!,&!,#$!#/0'&1#&2-3-,/!&%!5-*-3+!>+2<&<

H-*Fa <S!@3&+,-.4!(+,$'-+*G;!6#-3#!3+.!0$*+/!0')4!'$*$+5$!-%!+00$0!-.!#-4#!9)+.,-, -$5!

@H1-'$+5!n!V&*,&.;!K[[[G7!

¥! ?$1$.0-.4!&.!,#$!*-9)-0!:$#-3*$!)5$0;!,#$!*-9)-0!2$-.4!59)$$U$0!&),!&%!,#$!,+2*$,!

-5!1&55-2*$!0)'-.4! ,#$!3&(1'$55-&.!1'&3$55! '$5)*, -.4 ! -.! -(1'&1$'!#+'0.$55!+.0!

$:$.!*&55!&%!5#+1$!@^+:+#$'-!$,!+*!QBKAG!

¥! ?)$!,&!,#$!)5$!&%!#-4#*/!:-53&)5!*-9)-0!:$#-3*$5;!0$5-'$0!,+2*$,5!3+..&,!2$!+3#-$:$0!

-.,&!+!5)-,+2*$!3&(1'$55-&.!%&'3$;!#+'0.$55!+.0!5#+1$7!=&6$:$';!6$, !4'+.)*+,-&.!

+5!)5$0!-.!,#-5!'$5$+'3#!3+.!&:$'3&($!5&($!&%!,#-5!*-(-,+,-&.7 !
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&%! *-9)-0! 2-.0$'7! "#$! 4'+.)*+,-&.! ($3#+.-5(! 3+.! 2$! 0$%-.$0! +5! ,#$! 1'&3$55! -.! 6#-3#!

1'-(+'/!1&60$'!1+',-3*$5!+44*&($'+,$7!X.!&,#$'!6&'05;!,#$!1+',-3*$5!-.!,#$!1&60$'!%&'(!

+0#$'$! -.! +! 6+/! ,#+,! ,#$/! %&'(! *+'4$'! ()*,- <1+', -3*$! $.,-,-$5! 3+**$0! 4'+.)*$57! "#$5$!

1#+'(+3$),-3+*!4'+.)*$5!#+:$!0-%%$'$.,!5-U$5!,#+,!3+.!'+.4$!2$,6$$.!B7Q((!,&!B7 A((!

@H)(($'5! n! P)*,&.;! QBKLG7!"#$ ! '$+5&. 5! 2$#-.0! ,#$! )5$! &%! 4'+.)*+,-&.! ,$3#.-9)$! -.!

1#+'(+3$),-3+*!-.0)5,'/!+ '$!+5!%&**&65W!

¥! H$4'$4+,-&.! 1'$:$.,-&.! &%! ,#$! 3&.5,-,)$.,5! &%! ,#$! 1&60$'! (-R7! C#+'(+3$),-3+*!
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-.!+!1'&1&',-&.+*!(+..$'7 !

¥! X(1'&:$($.,!&%!1&60$'!%*&6!1'&1$',-$57!C&&'!%*&6+2-*-,/!6-**!'$5)*,!-.!6-0$!6$-4#,!

:+'-+,-&.! -.! ,#$! %-.+*! 1'&0)3,! 0)$! ,&! ,#$! -''$4)*+'! 5#+1$! +.0! 5(+**! 5-U$! &%! ,#$!

1&60$'7!E'+.)*+,-&.!1'&3$55!6-,#!+-0!&%!*-9)-0!2-.0$'!+005!6$-4#,!,&!,#$!1+',-3*$!

+.0!$.#+.3$5!,#$!%*&6+2-*-,/7!

¥! X.!+00-,-&.!,&!,#$!+2&:$!+0:+.,+4$ 5;!4'+.)*+,-&.!-5!)5$0!,&!-(1'&:$!,#$!3&(1+3,-&.!
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!
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*-9)-0!2-.0$'!&'!,#$!4'+.)*+,-.4!%*)-0;!()5,!2$!.&. <,&R-3!+.0!:&*+,-*$!-.!.+,)'$!-.!&'0$'!,&!

2$!$:+1&'+,$0!&'!'$(&:$0!2/!0'/-.47!DR+(1*$5!&% !5)3#!%*)-05!-.3*)0$!$,#+.&*;!6+,$'!+.0!

-5&1'&1+.&*7!c+,$'!-5!6-0$*/!)5$0!%&'!-,5!$3&.&(-3 !+.0!$3&*&4-3+*!2$.$%-,57!=&6$:$';!,#$!

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

5#&6!+0:$'5$!$%%$3,57!P00-,-&.+**/;!6+,$'!'$9)-'$5!*&.4$'!0'/-.4!,-($!6#-3#!3+.!+%%$3,!,#$!

5,+2-*-,/!&%!,#$!0')4!0)$!,&!,#$!$R,$.0$0!$R1&5)'$!,&!#$+,7!!!

E'+.)*+,-&.!1'&3$55!-5!Y.&6.!,&!2$!+!5-(1*$!($,#&0!0$1$.0-.4!&.!,#$!3#+'+3,$'-5,-35!&%!

,#$! 1&60$'! +.0! $9)-1($.,! )5$07! 85-.4! ,'+0-,-&.+*! 6$ ,! 4'+.)*+,-&.! ($,#&0;! ,#$! *-9)-0!

+00$0! ,&! ,#$! 0'/! 1&60$'! 4$,5! 0-5,'-2),$0! $:$.*/! ,#'&)4#! ,#$! 1&60$'! 1+',-3*$5! )5-.4!

($3#+.-3+*!+4-,+,-&.;!6#-3#!/-$*05!,&!1+',-3*$!+0#$'$.3$7!Z)',#$'(&'$;!6$,!4'+.)*$5!+'$!

%&'($0!)5-.4!1#+'(+3$),-3+*!4'+0$!5-$:$5!6-,#!0$5-'$ 0!5-U$5;!2/!6$,!1&60$'!(+55!2$-.4!

%&'3$0!,#'&)4#!6#-3#!+'$!,#$.!0'-$0!5)25$9)$.,*/7!P!53'$$.-.4!5,+4$!-5!,#$.!1$'%&'($0!

,&!2'$+Y!4'+.)*$5!+44*&($'+,$57!"#$'$!+'$!%-:$!1'-(+'/!1+',-3*$!2&.0-.4!($3#+.-5(5! -.!



 
24 

 

4'+.)*+,-&.!1'&3$55!6#-3#!-.3*)0$!,#$!%&**&6-.4W!@b-$.Y$.5;!$,!+*7;!QBBBG!

¥! P0#$5-&.!+.0!3&#$5-&.!%&'3$5!2$,6$$.!-.0-:-0)+*!1+',-3*$5!&%!,#$!1&60$'7!P5!

,#$!3&.,+3,!+'$+!2$,6$$.!1+',-3*$5!-.3'$+5$5;!,#-5 !3+)5$5!+!0$3'$+5$!-.!,#$-'!

-.,$'1+',-3)*+,$!0-5,+.3$ !5,'$.4,#$.-.4 !+.0!-.3'$ +5-.4! ,#$!2&.0!+(&.4!,#&5$!

1+',-3*$57!"#-5!3+.!#+11$.!&.*/!6#$.!5)%%-3-$.,!*-9)-0!-5!+00$0!,&!,#$!1&60$'!,&!

%&'(!+!,#-.!+.0!-((&2-*$!*+/$'7 !

¥! H&*-0!2'-04$5!%&'(+,-&.!)1&.!5&*:$.,!$:+1&'+,-&.7!"#-5!3+.!2$!+3#-$:$0!)5-.4!

,#'$$! 5,$15W! 3'/5,+**-U+,-&.! &%! 0-55&*:$0! 5)25,+.3$5;! 1+',-+*! ($*,-.4! +.0!

#+'0$.-.4!2-.0$'57 !

¥! X.,$'%+3-+*!%&'3$5! -.! (&2-*$! *-9)-0!%-*(5!6-,#-.! ,#$!4'+.)*$57! "#$!+00$0! *-9)-0!

0)'-.4!6$,!4'+.)*+,-&.!4$,5!0-5,'-2),$0!+5!%-*(5!+(&.4!+.0!+3'&55!1+',-3*$5!&%!

,#$!1&60$'!(-R!,&!%&'(!(&2-*$!%-*(57!

¥! a$3#+. -3+*!-.,$'*&3Y-.4!+0#$5-&.!3+.!&33)'!6#$.!+.!+0#$5-:$!$.,$'5!-.,&!,#$!

1&'$5! &%! ,#$! +0#$'$0! 5)'%+3$! &%! +! 5)25,'+,$;! +.0! *&3Y5! ,&! ,#$! 5)'%+3$!

($3#+.-3+**/7!

¥! P,,'+3,-:$!%&'3$5!2$,6$$.!5&*-0!1+',-3*$57!H&*-0!2'-04$5!4$,!%&'($0!)5-.4!2-.0-.4!

+4$.,5!-.!,#$!+25$.3 $!&%!*-9)-07!D*$3,'&5,+,-3!%&'3$5!+.0!g+.!0$'!c++*5!%&'3$5!

+'$!,#$!,6&!(+-.!Y-.05!&%!%&'3$5!,#+,!').!2$,6$$.!1+',-3*$57!

K7T7K7!a$3#+.-5(!&%!4'+.)*$!%&'(+,-&.W!

"#$!5)44$5,$0!4'+.)*+,-&.!($3#+.-5(!3+.!2$!'$3&4.-U$0!-.!,#$!%&**&6- .4!,#'$$!5,+4$5W!

@H#+.()4+(;!QBKSG!

!
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¥! _)3*$+,-&.W!!"#-5!1'-(+'/!5,$1!&%!4'+.)*+,-&.!1'&3$55!3&(($.3$5!6-,#!1+',-3*$ <

1+',-3*$!+0#$5-&.!0)$!,&!*-9)-0!2'-04$57!"#$!$:$.!0-5,'-2),-&.!&%!,#$!*-9)-0!2-.0$'!

-.5-0$!,#$!0'/!1&60$'!2$0!*$+05!,&!,#$!%&'(+,-&.!&%!.)3*$-!4'+.)*$7 !

!

¥! "'+.5-,-&. W! "#$! 1'$5$.3$! &%! :+'-&)5! .)(2$'! &%! 5(+**! 4'+.)*$5! 6-,#! +! 2'&+0!

0-5,'-2),-&.!5-U$!-5!6#+,!0$53'-2$5!,#$!,'+.5-,-&.!5,+4$7!a&'$&:$';!.)3*$-!3+.!4'&6!

2/!$-,#$'!,#$!+00-,-&.!&%!5-.4*$!1+',-3*$5!,&!,#$!.)3*$-!2/!1$.0)*+'!2'-04$;!&'!2/!,#$!

3&(2-.+,-&.!&%!5$:$'+*!.)3*$-7!!

!

¥! V+**!4'&6,#W!?$1$.0-.4!)1&.!,#$!+(&).,!&%!*-9)-0!+00$0!+.0!,#$!3#+'+3,$'-5,-35!&%!

,#$! 1&60$'! 2$-.4! 4'+.)*+,$0;! 4'+.)*$! 3&+*$53$.3$! 6-**! 3&.,-.)$! )1&.! +4-,+,-&.!

6#-3#! 1'&0)3$5! +.! ).%$+5-2*$! +.0! &:$'! (+55$0 ! 5/5,$(7! "#$! 2+**! 4 '&6,#!

($3# +.-5(! -5! -**)5,'+,$0! -. ! Z-4)'$! K7O! 6#-3#! 5,+,$5! ,#$! %&)'! 1&55-2*$! 5,+4$5! &'!

($3#+.-5(!&%!4'+.)*$!4'&6,#! @a-'U+;!$,!+*7;!QBBTGN!@H)(($'5!n!P)*,&.;! QBKLG7!

!

&9! >&+*$53$.3$W!X5!6#$.!5$:$'+*!4'+.)*$5!e&-.!,&!%&'(!+!*+'4$'!4'+.)*$7!

A9! V'$+Y+4$W! "#$! 2'$+Y+4$! &%! 4'+.)*$5! -.,&! %'+4($.,5! ,#+,! 3+.! +,,+3#$0! ,&! &,#$'!

4'+.)*$57!P5!+!'$5)*,;!+!*+/$'!&%!(+,$'-+*!&:$'!,#$!5)':-:-.4!4'+.)*$!3+.!2$!%&'($07 !

B9! P2'+5-&.!,'+.5%$'7!P,!,#-5!5,+4$;!,#$!4'+.)*$!2$05!4$,!+4-,+,$0!3+.!1'&(&,$!,&!,#$!

+,,'-,-&.!&%!(+,$'-+*!%'&(!4'+.)*$57!P5!+!'$5)*,;!0)$!+0#$5-&.!,&!&,#$'!4'+.)* $5;!,#$-'!

5-U$5!6-**!2$!-.3'$+5$07!

C9! J+/$'-.47!J+/$'-.4!&33)'5!6#$.!+.!$R,'+!2+,3#!&%!1&60$'!(-R!-5!2$-.4!+00$0! ,&!+!

2$0!&%!4'+.)*$5;!,#$!1&60$'!,#$.!3&#$'$5!,&!,#$!4'+.)*$5!+.0!%&'(5!+!*+/$'!&:$'!

,#$!5)'%+3$!-.!6#-3#!+5!+!'$5)*,;!+!'-5$!-.!,#$-'!5-U$!6-**!&33)'7!

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

' %
CD=I) !"# $ %&' ' % 0' % )' % '*+, % )0*,' % &'*' ' % (-, *'' % )' *'' % )0 *'' % &*'' % .+(*, ' %

CD=J)
1234567389$%

!":;&& %
(' % )' % '*), % -(*( ' % &'*' ' % .'+ *'' % ). *'' % (. *'' % .*) ' % 0--*. ' %

CD=K)
1234567389$ %

!":;&& %
0' % )' % '*), % )0*,' % &'*' ' % ).+ *'' % +( *'' % +/ *'' % )*0 ' % (.+*( ' %

CD=L)
<65=74>76$ %

";! %
(' % )' % '*.) % -(*( ' % &'*' ' % ).0 *'' % +)*/ ' % )+ *'' % (*) ' % &)0*( ' %

CD=M)
<65=74>76$ %

";! %
0' % )' % '*.) % )0*,' % &'*' ' % +)/ *'' % 0*&' % ++*'' % +*0' % )+(*, ' %

=&/1,/+"&/2' ) ?% ?% ?% ?% ?% &'*' ' % (-, *'' % )' *'' % )&*) ' % (*0 ' % &/. *'' %

!"#$%&' (B*&+,-.,/0$,1&2034.$"5,06&02&4%52034,6(78$&./,69&C.13"9,5DE+@F&"/&"&>"33,%3&"61&C.13"9,5DE+)GH&"/&"&606(I0$"5,$%&$,-.,1 
I%:,>$%J&

!"#$"%&'"()%*%+,-)
.&/ 01&'2+"',)
'"#$"()1,3"4',)

56$7)
=&/4,+62+"&/)"/)

'"#$"()
-,("42+"&/))

89:;:< )

=266",6>)
=&2+"/7)

8?<)

!"#$"()
'&2()

@24+&6)
8!@<)

!"#$"()
1,3"4',)
8-7<)

A4+"1,))
"/76,(",/+)

8-7<)

=266",6)
8B<)8-7<)

=&2+"/7)
8#<)8-7<)

5"%"/+,762/+)
8-2"E,)%+2643<)

8-7<)

!$F6"42/+)
8-7<)

G/"+)
(&%,)
8-7<)

!NNH)
"@A6BC8D%E;%

('F %
(' % )' % '*/ ' % -(*( ' % &'*' ' % +00*0' % /*(( % +0*&' % )*. ' % (),*' ' %

!NNI)
"@A6BC8D%E;%

('F %
0' % )' % '*/ ' % )0*,' % &'*' ' % /(*( ' % &*+,% /*+/ % +*) ' % +0&*' ' %

!NNJ)
"@A6BC8D%E;%

('F %
(' % )' % '*) ' % -(*( ' % &'*' ' % 000*. ' % ((*( ' % &&*)' % 0*0' % //& *'' %

!NNK)
"@A6BC8D%E;%

('F %
0' % )' % '*) ' % )0*,' % &'*' ' % (((*(. % +0*0, % ))*+ ' % (*( ' % &&)*'' %

G7D5H%I%"@A6BC8D$ E;!JHKL895M$ !N+')%O(H,P%Q%9B66856%
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!"#"$%&'$()*+,-*'&.$-/0,/12-/.$32)4,-* '/2+1 $

!"#"$"%&'(%)*+,-.+(/0,%-1/,)%20.34/,3.53**0./60,'%72829%

:;'%./<-/10./6%50=6'*%7=/(;%)./>',?.+@/6'%+,6%@'(A0*@/,BCD.9%='*'%A0*@'6%/,(0%)*+,-.'1%

-1/,)%$EF%20.34/,3.53**0./60,'%72829"%:;'%282%=+1%5*'5+*'6%>3%='/);/,)%$E)%0A%282%

+,6%GE)%0A%6/1(/..'6%=+('*H%+,6%(;',%=+1%5.+?'6%/,%=+('*%>+(;%+(%IE %JD%(0%6/110.4'%(;'%282%

/,%=+('*"%K-*(;'*@0*'H%(;'%*'<-/*'6%+@0-,(%0A%282%=+1%+66'6%(0%(;'%5*'5+*'6%./<-/10./6%

50=6'*%/,%/,('*4+.1%+,6%@/L'6%A0*%+55*0L/@+('.3%!BM%@/,-('1%-,(/.%+%10%='(%@+11%*'+?;'6%

>3%A''./,)%(;'%='(%@+11"%:;'%?0**'?(%@0/1(-*'%?0,(',(%=+1%*'+?;'6%=;',%(;'%50=6'*%A'.(%

./N'%+,% +)).0@'*+('6% @+11"% :;'% ,'L(% 1('5% =+1% (0% 5'*A0*@% (;'% O+)).0@'*+('% @+11%

'L5'*/@',(P %7Q'-',>'*)'*H%!E$$9 H%=;/?;%/1%(0%(+N'%+%;+,6%A-..%0A%='(%@+11%+,6%A0*@%+,%

+)).0@'*+('% @+11%+,6%6*05%/(%/,(0%+%(*+3%A*0@%;+.A%+%@'('*%+>04'%(;'%1-*A+?'H%=;',%(;'%

+)).0@'*+('% >*'+N1% /,(0% .+*)'% 5/'?'1% 0*% 0,.3% ?*+?N1H% @'+,1% (;'% ?0**'?(% +@0-,(% 0A%

@0/1(-*'%=+1%+66'6%(0%(;'%='(%@+11"%K/,+..3H%(;'%='(%@+11%=+1%(;',%1/'4'6%-1/,)%(=0%

@'1;%1/R'1%SEET@BU$ET@"%:;'%A0*@'6%)*+,-.'1%='*'%5.+?'6%(0%6*3%+(%#S%JD%A0*%$!E@/,"%

V(%/1%/@50*(+,(%(0%@',(/0,%(;+(%(;'%)*+,-.+(/0,%1('5%=+1%5'*A0*@'6%+A('*%(;'%A0*@-.+(/0,%0A%

(;' %./<-/10./6%50=6'*1%+,6%W-1(%>'A0*'%(;'%?0@5+?(/0,%1('5H%(;'*'A0*'H%/(%=+1%60,'%+1%+%

A/,+.%1('5%>'A0*'%(+>.'(%A0*@+(/0,%7+1%1;0=,%/,%A.0=?;+*(%K/)-*'%!"# 9"%

% %
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!"#"!"%&'(%)*+,-.+(/0,%0A%./<-/10./6%50=6'*%+6@/L(-*'1%-1/,)%X-6*+)/( YZQME%[%+1%
+%./<-/6%>/,6'* 

 
%\/@/.+*.3H% (;'% ./<-/10./6%@'(A0*@/,BCD.%50=6'*1% 7A.0=?;+*(%K/)-*'% !"# 9% -1/,) %(;'% ./<-/6%

4';/?.'%7X-6*+)/( YZQME[9H%+(%(=0%6/AA'*',(%6*-)%?0,?',(*+(/0,1%7ME%+,6%IEF9%-,6'*)0,'%

='(%)*+,-.+(/0,%5*0?'11%-1/,)%X-6*+)/(YZQME[%+1%+%,0,B40.+(/.'%./<-/6%4';/?.'%+1%='..%+1%

+%./<-/6%>/,6'*"%:;'%'L5'*/@',(%=+1%+.10%-1'6%(0%+?;/'4'%(;'%',6%50/,(%0A%(;'%)*+,-.+(/0,%

1('5H%+.0,)%=/(;%1+@'%('@5'*+(-*'%+,6%(/@'%?0,1(+,(1%+1%+>04'B@',(/0,'6%)*+,-.+(/0,%

-1/,)%282%7\'?(/0,%!"#"$9"%%

!!!!!!
K-*(;'*@0*'H% 6-'% (0% 500*% ?0@5*'11/>/./(3]?0@5+?(/>/./(3% 0A% C2D% ./<-/10./6% A0*@-.+(/0,1H%

='(%)*+,-.+(/0,%1('5%=/(;%$EF%282%;+1%>'',%+55./'6%+1%='..%A0*%A0*@-.+(/0,1%?0,(+/,/,)%

D*'@05;0* YXQ2H%\3,5'*0,/?Y2X]Q##%7./<-/6%4';/?.'19%=;'*'%)006%<-+./(3%(+>.'(1%='*'%

5*06-?'6" %

!"5"$6)&78249)&11/2+$1',.:$8;*)*8'&)/1'/81 $

!"S"$"%['('*@/,+(/0,%0A%A.0=%+,6%5+?N/,)%5*05'*(/'1%0A%(;'%5*'5+*'6%./<-/10./6%
50=6'*1 %

:;'% 50=6'*% A.0=% +,6% 5+?N/,)% 5*05'*(/'1% 0A% '+?;% 5*'5+*'6% ./<-/10./6% ?0@5+?(% =+1%

6'('*@/,'6% -1/,)% (+5% 40.-@'('*% 7^"% X,)'.1@+,,% _`H% Q-6=/)1?;+A',H% `'*@+,39"% :;'%

./<-/10./6%50=6'*%=+1%='/);'6%(;',%50-*'6%/,(0%+%$EE@.B@'+1-*/,)%?3./,6'*"%:;'%40.-@'%

0A%(;'%50-*'6%50=6'*%=+1%*'?0*6'6%+1%8>%+,6%(;'%(+55'6%40.-@'%7+A('*%1-AA/?/',(%(+519H%

=;/?;%*'?0*6'6%(0%)/4'%+%?0,1(+,(%40.-@'%0,%+%(+5%6',1/(3%+55+*+(-1H%=+1%,0('6%+1%8("%
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C',?'H%A*0@%(;'%*'?0*6'6%40.-@'1H%(;'%6',1/(3%0A%(;'%./<-/10./6%A0*@-.+(/0,%=+1%?+.?-.+('6%

-1/,)%(;'%>'.0= %'<"%(0%)/4'%(;'%>-.N%6',1/(3%7" >9%+,6%(+55'6%6',1/(3%7" (9%/,%)]@Q"��" >%a%

&'/);(%0A%50=6'*]%8>��" (%a%&'/);(%0A%50=6'*]8(%%

K*0@%(;'*'H%(;'%?0@5*'11/>/./(3%/,6'L%7DV%F9%0A%(;'%A0*@-.+(/0,1%=+1%?+.?-.+('6%-1/,)%

X<-+(/0,%!"I%(0%/,4'1(/)+('%(;'%A.0=+>/./(3%0A%(;'%50=6'*1b%%

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

#

/ #* 012345#* +,**-. $7_.>'*(/,/H%'(%+."H%!EEc9%%%%%<0,*'/2+$!" =$

%

_??0*6/,)%(0%(;'%d*/(/1;%2;+*@+?050'/+%7!E$U9H%(;'%1@+..'*%(;'%4+.-'%0A%DVF%(;'%>'(('*%

(;'% A.0=% 5*05'*(/'1% 0A% (;'% 50=6'*"% :;-1H% DVF% >'.0=% !S% *'5*'1',(1% 5+11+>.'% A.0=%

5*05'*(/'1%+,6%+,3(;/,) B+>04'%#EF%+*'%/,6/?+(/4'%0A%500*%50=6'*%A.0="%:;'%50=6'*1%='*'%

(;',%?0@5+?('6%@+,-+..3%7,0,B)*+,-.+('6%./<-/10./6%50=6'*9%0*%+-(0@+(/?+..3%7./<-/10./6%

)*+,-.'19%6'5',6/,)%0,%(;'/*%A.0=%5*05'*(/'1%0,%+%$E@@%A.+(BA+?'6%5-,?;%+,6%6/'%1'(%

-1/,)%+%1/,).'%5-,?;%(+>.'(/,)%@+?;/,'%7(35'%MH%e+,'1(3%e+?;/,'1%Q(6"H%Q/4'*500.H%fg9"%

[/AA'*',(%A0*@-.+(/0,1%;+6%6/AA'*',(%?0@5*'11/0,%A0*?'%6'5',6/,)%0,%4+*/0-1%A+?(0*1%/,%

(;'%A0*@-.+(/0,%1-?;%+1%(;'%(+>.'(%='/);("%K0*%`#%+,6%`I%7*'A'*%(0%:+>.'%!"$9%6-'%(0%(;'%

1@+..%-,/(%601'H%'L(*+%_4/?'.Y%2C$E!%=+1%+66'6%+1%+%A/..'*%(0%/,?*'+1'%(;'%(+>.'(%='/);(%

(0%!SE@)%-,/(%601'%+,6%(0%)'(%+%1(*0,)'*%+,6%>/))'*%(+>.'(1"��%

!"S"!"%K0-*/'*%(*+,1A0*@%/,A*+*'6%7K:BVZ9%15'?(*01?053%%

:;'%K: BVZ%15'?(*+%='*'%5'*A0*@'6%0,%+..%*'.+(/4'%'L?/5/',(1H%@+('*/+.1%+,6%A0*@-.+(/0,1%

7*'A'*%(0%:+>.' 1%!"$ B!"#9"%f1/,)%\5'?(*-@%dh%K:VZ%\5'?(*05;0(0@'('*%72'*N/,i X.@'*H%
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D+@>*/6)'H% fg9"% :;'% A*'<-',?3% *+,)'6% A*0@% #EEE% ?@B$%(0% SSE% ?@B$%+(% $"E% ?@B$%

*'10.-(/0,"%\@+..%+@0-,(%0A%/,6/4/6-+.%1+@5.'%=+1%.0+6'6%/,(0%(;'%131('@%W-1(%(0%?04'*%

(;'%6/+@0,6%+,6%(;'%5'+N1%='*'%0>(+/,'6%A0*%*'+6/,)%+,6%+,+.31/1"%

!"S"M"%[/AA'*',(/+.%1?+,,/,)%?+.0*/@'(*3%7[\D9%

f1/,)%[\ D%Z'A*/)'*+('6%D00./,)%\31('@%7e06'.%j$EEEH%:_%V,1(*-@',(1H%fg 9H%(;'%[\D%

(;'*@0)*+@1%0A%)./>',?.+@/6'H%@'(A0*@/,BCD.%+,6%+..%*'.+(/4'%'L?/5/',(1%+,6%A0*@-.+(/0,1%

='*'%+,+.31'6"%[\D%+.-@/,/-@%5+,1%='*'%-1'6%(0%='/);%1+@5.'1%0A%+>0-(%MBI%@)%+,6%

(;',%='*'%;'* @+(/?+..3%1'+.'6%+,6%(*+,1A'**'6%/,(0%(;'%'<-/5@',(%A0*%+,+.31/1"%2*/0*%(0%

*-,,/,)%(;'%1+@5.'1H%(;'%/,1(*-@',(%=+1%?+./>*+('6%=/(;%1+55;/*'%+,6%/,6/-@"%:;-1H%(;'%

(;'*@+.%>';+4/0*%0A%'+?;%1+@5.'%=+1%1(-6/'6%+(%+%1?+,,/,)%*+('%$EJD]@/,H%A*0@%EJ%D%(0%

MEEJD"%

! "S"#"%\?+,,/,)%'.'?(*0,%@/?*01?053%7\Xe9%

X.'?(*0,% @/?*01?05'% 7@06'.b% C/(+?;/% \MEEEkH% C/(+?;/% C/);B:'?;,0.0)/'1% fg BX.'?(*0,%

e/?*01?05'1H%&0N/,);+@%d'*N1;/*'H%fg9%=+1%-1'6%(0%5'*A0*@%\Xe%0,%)./>',?.+@/6'H%

@'(A0*@/,BCD.%+,6%+..%*'.+(/4'%'L?/5/',(1%+,6%A0*@-.+(/0,1%-1'6"%

:;'%1+@5.'1%='*'%5*'5+*'6%>3%+66/,)%+%1@+..%+@0-,(%0A%'+?;%1+@5.'%(0%$S@@%6/+@'('*%

+.-@/,/-@% 15'?/@',% 1(->1% (;+(% ;+1% 60->.'% 1/6'6% ?+*>0,% +6;'1/4'% (+>1% 7e/N*01(/N%

+6;'1/4'H%_)+*%\?/',(/A/?9"%2*/0*%(0%'L+@/,+(/0,H%+%(;/,%.+3'*%0A%)0.6]5+..+6/-@%@/L(-*'%

?0+('6%(;'%1+@5.'1%A0*%'.'?(*/?%?0,6-?(/4/(3"%:;'%1+@5.'1%='*'%(;',%'L501'6%(0%+*)0,%

+(@015;'*'%+(%$E%2+%+,6%='*'%(;',%?0+('6%+(%?-**',(%0A%$cB!E@_%A0*%ML$S1"%
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!"I"%D;+*+?('*/1+(/0,%0A%./<-/10./6%(+>.'(1%7<-+./(3%?0,(*0.%('1(19$

:;'% ./<-/10./6% ?0@5+?(1% ='*'% '4+.-+('6% 4/+% <-+./(3% ?0,(*0.% ('1(1% /,% +??0*6+,?'% (0% (;'%

d*/(/1;%2;+*@+?050'/+H%!E$U%15'?/A/?+(/0,1"%

%

!"I"$%V,B4/(*0%6/110.-(/0,%1(-6/'1%A0*%/@@'6/+('%*'.'+1'% A0*@-.+(/0,1%

#$!%&'()%6/110.-(/0,%1(-6/'1%='*'%5'*A0*@'6%A0*%'+?;%>+(?;%0A%./<-/10./6%A0*@-.+(/0,%7*'A'*%

(0%:+>.'1%!"$%+,6%!"!%A0*%6'(+/.19H%5-*'%6*-)%+,6%?0,4',(/0,+.%(+>.'(1%A0*%)./>',?.+@/6'%

+,6% @'(A0*@/,BCD.% /@@'6/+('% *'.'+1'% +,6% A0*% ./<-/10./6% A0*@-.+(/0,1% -1/,)%

X-6*+)/( YZQME[% 7Q\\$BQ\\#H% *'A'*% (0% :+>.'% !"#9% -1/,)% f\2% 6/110.-(/0,% +55+*+(-1% VV%

7D+.'4+% Q(6"H% [0*1'(H% fg9l% 6/1(/..'6% =+('*% 7)./>',?.+@/6'% +,6% @'(A0*@/,BCD.9% +,6%

5;015;+('%>-AA'*H%5C%U"I%7)./>',?.+@/6'9H%='*'%-1'6%+1%6/110.-(/0,%@'6/+"%_??0*6/,)%(0%

d*/(/1;%2;+*@+?050'/+%!E$UH%(;'%./<-/10./6%(+>.'(1%='*'%5.+?'6%/,%6/110.-(/0,%@'6/-@%0A%

GEE@Q% +(% +% ('@5'*+(-*'% 0A% MUm% E"$ED% +,6% 1(/**'6% +(% +% 5+66.'% 15''6% 0A% $EE*5@"% :',%

@/.././(*'1%1+@5.'1%='*'%?0..'?('6%+(%/,('*4+.1%0A%SH%$EH%$SH%!EH%!SH%MEH%#SH%IE%+,6%GE%@/,%

+,6%='*' %*'5.+?'6%>3%$E%@.%0A%(;'%6/110.-(/0,%@'6/-@%(0%@+/,(+/,%+%?0,1(+,(%40.-@'"%

:;'%?0..'?(' 6%1+@5.'1%0A%)./>',?.+@/6'%+,6%@'(A0*@/,BCD.%='*'%(;',%+,+.31'6%-1/,)%

f8]8/1% 15'?(*05;0(0@'('*% 1/,).'% >'+@% +(% !!G,@% 7)./>',?.+@/6'9% +,6% !MM% ,@%

7@'(A0*@/,BCD.9%A0*%6'('*@/,+(/0,%0A%6*-)%?0,(',(%-1/,)%(;'%?+./>*+(/0,%?-*4'%7K/)-*'1%!"$%

+,6%!"!9"%:;'%6/110.-(/0,%'L5'*/@',(%/,%(*/5./?+('%=+1%+?;/'4'6%(0%?0@5+*'%(;'%5'*?',(+)'%

6*-)% *'.'+1'% 0A% ./<-/10./6% (+>.'(1H% 5-*'% 6*-)% +,6% ?0,4',(/0,+.% (+>.'(1"% [/110.-(/0,% A0*%
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5.+?'>0% (+>.'(1% =+1% 5'*A0*@'6% 7(0% >'% -1'6% +1% >.+,N19% (0% './@/,+('% +,3% +>10*>+,?'%

/,('*A'*',?'%A*0@%'L?/5/',(1"%%%

!

!"I" ! "%V,B4/(*0%6/110.-(/0,%1(-6/'1%A0*%1-1(+/,'6B*'.'+1'%@'(A0*@/,BCD.%(+>.'(1%
7C2DBC9%-1/,)%A.0=%(;*0-);%?'.. %@'(;06%%

_%f\2%+55+*+(-1%#%7DX%U%\@+*(%=/(;%D2U%5/1(0,%5-@5H%\0(+L%_`H%\=/(R'*.+,69%=/(;%!!"I%

@@%A.0=%(;*0-);% ?'. .1%=+1%-1'6%6-*/,)%(;'%6/110.-(/0,%1(-63H%;',?'%(;'%1/,N%?0,6/(/0,%

=+1%@+/,(+/,'6"%X+?;%?'..%=+1%5*'5+*'6%>3%5.+?/,)%+%SB@@%*->3%>'+6%/,%(;'%+5'L%0A%(;'%

?0,'%(0%5*0('?(%(;'%/,.'(%(->'H%+,6%*0-);.3%$%1500,A-.%0A%$%@@%).+11%>'+61%='*'%+66'6%

(0%(;'%?0,'%+*'+%(0%A0*@%+%).+11%>'+6%>'6"%:;'%('@5'*+(-*'%0A%(;'%A.0=%?'..%-,/(%=+1%

MU"EmE"SJD"%:;'%A.0=%*+('%0A%(;'%./<-/6%76/1(/..'6%=+('*9%=+1%1'(%(0%$E%@.]@/,"%d'?+-1'%(;/1%

/1%+,%05',%.005%A.0=%(;0-);%?'..H%(;'%=+1;'6%10.-(/0,%=+1%?0..'?('6%+1%=+1('%/,%+%1'5+*+('%

*'1' *40/*"%:;'%05',B.005%?0,A/)-*+(/0,%/1%1;0=,%/,%K/)-*'%!"I %%

K-*(;'*@0*'H%(;'%1+@5.'%+,+.31/1%=+1%5'*A0*@'6%>3%A0..0=/,)%(;'%10.-(/0,%+>10*>+,?'%

7_)/.',(% c#SM% 15'?(*05;0(0@'('*H% \+,(+% D.+*+H% D+./A0*,/+% GSES$H% f,/('6% \(+('19"%

e'(A0*@/, BCD.%1+@5.'1% ='*'% +,+.31'6% +(% !MM% ,@% =/(;% +% E"S% ?@% ?'.."% _..% 1+@5.'1% A0*%
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101 

 

)
)))))))))F/1*)9&$8*+%&"5$-*)))))))))))))))))))))))))))))))))

)
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))))))))))))))Df):/+91"+/&"0*-@))))))))))))))))))))))))))))))))))))))))))))))))

!"#$%&'( ):: +'FPQ'>?4.43"/%4#%1>?2'64%'>$%&'9H:;;;='1-5'/4-I&-."4-10'#0"7&-/013"5&@'
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FZF) -.*#)+. 0)&*"-)0.) "+')$+0*1"%0$.+)6$0,)9&$8*+%&"5$-*A)X.+#*3/*+0&'()MOB_)#7*%01")
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*P%$7$*+0#A)M.15/&"0$.+#)D?cDf):1*4*1)0.)O"8&*)NA?)4.1)%.57.#$0$.+@()0,*)*P%$7$*+0#()7/1*)

9&$8*+%&"5$-*)"+-)%.+2*+0$.+"&)kUX)0,*15.91"5#) "1*)#,.6+) $+):\77*+-$P)4.1)X,"70*1)

N@)"+-) O"8&*) NAI) *P,$8$0#) 0,*) kUX) 01"+#$0$.+) 0*57*1"0/1*#A) O,*) 0,*15.91"5) .4) 7/1*)

9&$8*+%&"5$-*)%&*"1&')#,.6#)")5*&0$+9)0*57*1"0/1*).4)?LRA`)>X)"+-)"+)*+0, "&7')2"&/* ).4)

`?AR) JV9A) \0) 0,*) ?LRA`) >X() 0,*) -1/9) 6"#) $+) 5*&0$+9) #0"0*) 6$0,) ") #,"17) 7*"C() 6,$%,)

%.11*#7.+-#)0.)0,*)%1'#0"&&$+*)4.15).4)0,*)-1/9) :!"#C"1"+()*0)"&A()=>?f@A)M/10,*15.1* ()$+)

0,*)&$3/$#.&$-)4.15/&"0$.+#) :FGDHI>>( )U'+7*1.+$%HFGVWII)"+- )X1*5.7,.1HGWF @()0,*)

#,"17)*+-.0,*15$%)7*"C )"0)0,*)-1/9)5*&0$+9)7.$+0)6"#)*$0,*1)-$#"77*"1*-)41.5)91"+/&"0*-)

&$3/$#.&$-)%.+0"$+$+9)FGDHI>> ):D?)"+-)D=@()"+- )X1*5.7,.1HGWF ):DN)"+-)DI@)&$3/$-)

2*,$%&*#) :6,$%,) %.11*#7.+-#) 0.) 0,*) #.&/8$&$#"0$.+) .4) 0,*) -1/9) $+) 0,*) &$3/$-) 2*,$%&*) .1)

%"/#$+9)%,"+9*)0.)0,*)"5.17,./#)#0"0*).4)9 &$8*+%&"5$-*)6,$%,)6"#)1*4&*%0*-)$+)*+,"+%*-)

-1/9)1*&*"#*) "#)#,.6+)"8.2*)$+) M$9/1*)NAL")"+-)8@).1)81."-*+ *- )6$0,)1*-/%*-)*+0,"&7' )

6$0,)91"+/&"0*-)&$3/$#.&$-)%.+0"$+$+9)U'+7*1.+$%HFGVWII):DR)"+-)Df@A)B+)"--$0$.+)0.)0,"0()

+.)$+0*1"%0$.+)8*06**+) -1/9) "+-) *P%$7$*+0#)6*1*)#,.6+)$+)0,*)kUX)0,*15.91"5#)8/0)

%.57"0$8$&$0') 6"#) #,.6+A) ) B+) 5.1*) -*0"$&() FZF) 91"+/&"0*-) &$3/$#.&$-) 4.15/&"0$.+#)

0,*15.91"5#) -$#7&"') #5"&&)%,"+9* #) "0) ") 0*57*1"0/1*) 1"+9* ) .4) ??>c?N>)>X) $+) 0,*$1)
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)
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2:;<:=>?>:@A+ (BC@=>?>:@+?D;<DBC?EBD+0F21+
=>?@#ABCD@EFBGHCI@+ "8.0// +
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8.%8(%./,"0&

;"G#$'&.#-,H/('$

G$/&)'.0(%./,"0&G,/I&<=T;U;

4(/"-./,8&8"-F.8/,"0

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

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

&',$*6$'(14+'($*3$&(.','&-#.'/$,34)1$14/"$&1$%#.6*3%'(789+:$8*5#2#3;$14//#1164+$41#$*6$

%#.6*3%'(789+$ ."#3&0<$ '1$ /"&++#()#,$ ,4#$ .*$ ."#$ "')"$ '(/',#(/#$ *6$ &11*/'&.#,$

)&1.3*'(.#1.'(&+$1<%0.*%1$14/"$&1$,'&33"*#&$&(,$&-,*%'(&+$,'1/*%6*3.$=>?@$AB;$CDEAF:$

G,,'.'*(&++<;$%#.6*3%'(789+$"&1$&$%4+.'0+#$,*1&)#$3#)'%#($*6$HDD%)$.5*$.*$."3##$.'%#1$

,&'+<$*3$IHD$%)$*(/#$*3$.5'/#$0#3$,&<:$!"#3#6*3#;$14/"$/*%0+'/&.'*(1$&3#$(*.$,#1'3&-+#$

&(,$1"*4+,$-#$&2*',#,$.*$%&'(.&'($0&.'#(.$/*%0+'&(/#:$J*3#*2#3;$%#.6*3%'(789+$03#1#(.1$

*."#3$ 6*3%4+&.'*($ /"&++#()#1$ 14/"$ &1$ 0**3$ /*%03#11'-'+'.<$ &(,$ 0**3$ 0#3%#&-'+'.<$

=?&(K5&,#;$#.$&+:;$CDEEF:$G//*3,'()$.*$."#$-'*0"&3%&/#4.'/&+$/+&11'6'/&.'*($1<1.#%$=>9LF;$

%#.6*3%'(789+$-#+*()1$ .*$ /+&11$ MMM$ 5'."$ "')"$ 5&.#3$ 1*+4-'+'.<$ &(,$ +*5$ 0#3%#&-'+'.<$

03*0#3.'#1$ &(,$ ,4#$ .*$%#.6*3%'(789+N1$ 0**3$ /*%03#11'-'+'.<$ 03*0#3.'#1;$ ,'3#/.$

/*%03#11'*($'1$,'66'/4+.$*($."#$/*%%#3/'&+$1/&+#:$!"'1$+#&,1$.*$0**3$/*(.#(.$4('6*3%'.<$&1$

5#++$&1$0**3$5#')".$/*(.#(.$4('6*3%'.<;$"&3,(#11$&(,$63'&-'+'.<$=?&(K5&,#;$#.$&+:;$CDEEF:$$

!"#$&'%$*6$."#$5*3O$03#1#(.#,$'($9"&0.#3$P$'1$.*$4.'+'1#$+'Q4'1*+',7-&1#,$6*3%4+&.'*(1$*6$

%#.6*3%'(789+$&1$'%%#,'&.#$3#+#&1#$03#0&3&.'*(1$5"#3#&1$'($."#$6*++*5'()$/"&0.#3$."#$

6*3%4+&.'*($*6$%#.6*3%'(789+$&1$&$141.&'(#,$3#+#&1#$,34)$5'++$-#$,'1/411#,:$><$41#$*6$

+'Q4'1*+',$ .#/"('Q4#;$&$3#,4/.'*($ '( $,34)$ ,*1 &)#$ 5&1$ 14//#1164++<$ &/"'#2#,$ 6*3$ -*."$

3#+#&1#$.<0#1;$%#&('()$+#11$/*1.1$6*3$0"&3%&/#4.'/&+$'(,41.3<$&(,$6#5#3$1',#$#66#/.1$6*3$

0&.'#(.1:$@*3$-*."$%#.6*3%'(789+$+'Q4'1*+',$'%%#,'&.#$&(,$141.&'(#,$3#+#&1#$6*3%4+&.'*(1;$

RSTUPDD;$ L<(0#3*('/URSVWPP$ &(,$ 93#%*0"*3USWR$ 5#3#$ 41#,$ &1$ (*(72*+&.'+#$ +'Q4',$

2#"'/+#1:$G,,'.'*(&++<;$5#.$)3&(4+&.'*($41'()$RXR$5&1$&00+'#,$.*$-*."$1<1.#%1$'($*3,#3$.*$
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&/"'#2#$&//#0.&-+#$0*5,#3$6+*5&-'+'.<$&(,$/*%03#11'-'+'.<:$G+1*$.#1.#,$&(,$,'1/411#,$'($

."'1$ /"&0.#3$ '1$ ."#$'%%#,'&.#$3#+#&1#$+'Q4'1*+',$%#.6*3%'(789+$.&-+#.1$41#,$ .*$0#36*3%$

0#3%#&-'+'.<$ .#1.$ 41'()$ @YG?Z$ ['6641'*($ 9#++$ .*$ 1.4,<$ ."#$ 0#3%#&-'+'.<$ 3#+#&1#$ *6$

'%%#,'&.#$3#+#&1#$%#.6*3%'(789+$."3*4)"$\'1.&3$3&.$1.*%&/"$%#%-3&(#:$$

!". "$/0'0(1-&2'-)&$)3$'40$2&560$)3$76-*0$89:$3)($*0'0(1-&2'-)&$)3$36);2<60$6-=+-*$

(0'0 &'-)&$>)'0&'-26$8?$@26+07:$3)($A@-,06BCD#E.$8FGG:$2&*$G2<HI H7-6BF HJ$83+10*$

7-6-,2:$$

@+*5/"&3.$@')43#$P:E$1"*51$ ."#$ (#5+<$ ,#1')(#,$ 03*/#,43# :$=L0'3#&1$ ]$ L&,4;$ E^^IF$

/+&'%#,$."&.$."#$+'Q4'1*+',$.#/"(*+*)<$."#*3<$'(,'/&.#1$."&.$,34);$40*($,'11*+2'()$'($."#$

+'Q4',$2#"'/+#;$-#/*%#1$%#3)#,$'(.*$."#$/&33'#3$%&.#3'&+:$!"#$/&33'#3$=G2'/#+UR8EDCF;$"&1$

#(.&()+#,$ 6'-3#1$ &1$ /#++4+*1#$ '($ '.1$ '(.#3'*31$ &(,$ &+1*$ "&1$ &$ 0*3*41$ 1436&/#$ 5"#3#$

&,1*30.'*($&(, $&-1*30.'*($*//431:$M($*."#3$5*3,1;$."#$(*(72*+&.'+#$+'Q4',$)#.1$&-1*3-#,$'($

."#$ '(.#3'*3$ *6$ ."#$ 0&3.'/+#1$ 5"#3#$ ."#($ ."#$ 1&.43&.'*($ *6$ ."'1$ 03*/#,43#$ +#&,1$ .*$ ."#$

&,1*30.'*($*6$."#$+'Q4',$*(.*$."#$'(.#3(&+$&(,$#_.#3(&+$1436&/#$*6$G2'/#+UR8EDC$=/&33'#3F:$

! "41;$."#$&,1*30.'2#$/*&.'()$%&.#3'&+$&(,$'.1$+&3)#$1436&/#$&3#&$*66#31$."#$,#1'3&-+#$6+*5$

03*0#3.'#1$.*$."#$+'Q4'1*+',$1<1.#%:$G,,'.'*(&++<;$."#$&()+#$*6$1+',#$'1$41#,$.*$,#.#3%'(#$."#$

6+*5&-+#$+'Q4',73#.#(.'*($0*.#(.'&+$'($*3,#3$.*$/&+/4+&.#$."#$W6$=&1$#_0+&'(#,$'($1#/.'*(1$E:P$

&(,$B:EF:$G//*3,'()$ .*$L0'3#&1$#.$&+$E^^C;$&()+#$*6$1+',#$ '1$ ."#$03#6#33#,$ .#/"('Q4#$.*$

*-.&'($."#$6+*5&-'+'.<$*6$1%&++$0&3.'/+#$1'`#$0*5,#31$=+#11$."&($EHDa%:F$!"#$/"*1#($(*( 7

2*+&.'+#$+'Q4',$2#"'/+#1$5#3#$RSTUPDD;$L<(0#3*('/URSVWPP$&(,$93#%*0"*3USWR:$!"#$ b$

2&+4#1$6*3$G2'/#+UR8EDC$=J99F$&(,$9&-7c 71'+UJ 7H$41'()$."#$."3##$+'Q4',$2#"'/+#1$5#3#$

*-.&'(#, :$[34)1$ '($+'Q4'1*+',$6*3%4+&.'*(1;$5'."$+*5#3$/*(/#(.3&.'*($3#Q4'3#$%*3#$+'Q4',$
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2#"'/+#1;$/&33'#31$&(,$/*&.'()$%&.#3'&+1$.*$03*,4/#$+&3)#3$.&-+#.1:$G,,'.'*(&++<;$+'.#3&.43#$

2&+4#1$1"*5$."&.$."#$+'Q4',$+*&,$6&/.*3$=W6F$'1$'(2#31#+<$03*0*3.'*(&+$.*$."#$&%*4(.$*6$/&33'#3$

&(,$/*&.'()$41#,;$& (,$'.$'(/3#&1#1$5'."$"')"$2'1/*1'.<$+'Q4',$2#"'/+#1$=3#6#3$.*$1#/.'*($B:E$

6*3$%*3#$,#.&'+1F:$!&-+#$P:E$3#2#&+1$3#14+.1$6*3$W6$2&+4#:
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!

Table 4-1: Formulation of liquisolid systems of immediate release metformin-HCl (m=no granulation; F= with granulation) 

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

.&/ 01&'2+"',)
'"#$"()1,3"4', )

56$7)
8&/4,+62+"&/)"/)

'"#$"()-,("42+"&/))
9:;<;= )

8266",6>)
8&2+"/7)

!"#))

!"#$"()
'&2()

?24+&6)
9!?=)

!"#$"()
1,3"4',)
9-7= )

@4+"1,))
"/76,(",/+)

9-7= )

8266",6)
9A=)9-7=)

8&2+"/7)
9#=)9-7=)

5"%"/+,762/+)
9-2"B,)

%+2643=)9-7=)

!$C6"42/+)
9-7= )

D/"+)
(&%,)
9-7= )

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

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

EH)
1234567389$ %

!":;&& % (' % )' % '*), % -(*( ' % &'*' ' % .'+ % ). *'' % (. *'' % .*) ' % 0--*. ' %

EI )
1234567389$ %

!":;&& % 0' % )' % '*), % )0*,' % &'*' ' % ).+ % +( *'' % +/ *'' % )*0' % (.+*( ' %

EJ ) <65=74>76$";! % (' % )' % '*.) % -(*( ' % &'*' ' % ).0 % +)*/ ' % )+ *'' % (*) ' % &)0*( ' %

EK)
<65=74>76$ %

";! %
0' % )' % '*.) % )0*,' % &'*' ' % +)/ % 0*&' % ++*'' % +*0' % )+(*, ' %

8&/1,/+"&/2' ) ?% ?% ?% ?% ?% &'*' ' % (-, % )' *'' % )&*) ' % (*0' % &/. *'' %

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

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

LH)
1234567389$ %

!":;&& %
(' % )' % '*), % -(*( ' % &'*' ' % .'+ % ). *'' % (. *'' % .*) ' % 0--*. ' %

LI )
1234567389$ %

!":;&& %
0' % )' % '*), % )0*,' % &'*' ' % ).+ % +( *'' % +/ *'' % )*0' % (.+*( ' %

LJ)
<65=74>76$ %

";! %
(' % )' % '*.) % -(*( ' % &'*' ' % ).0 % +)*/ ' % )+ *'' % (*) ' % &)0*( ' %

LK)
<65=74>76$ %

";! %
0' % )' % '*.) % )0*,' % &'*' ' % +)/ % 0*&' % ++*'' % +*0' % )+(*, ' %
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!"# "$%&'()*+&+,-$)./$0)12+.3$04'054,+56$'7$,85$0450)45/$&+9:+6'&+/$0'(/546 !

!"#$%&' ()"#*+,),-.' /)*.0' *' 1&21,*)' &")%' ,3' 4*3$),356' /*17,356' 8,9,35' *3$' /&"$21 ,35' "('

/4*&8*1%2-,1*)'$"0*5%'("&80'#4%&%'*'0%-'"('-*+)%-0'#,-4'%:%3'$&25'$,0-&,+2-,"3',0'&%;2,&%$'

-"' +%' 1"8/&%00%$<'=3,("&8 ' /"#$%&' (%$'-4&"254' -4%' 4"//%&' ,0'&%;2,&%$' -"' 8*,3-*,3'

23,("&8,-.'"('-*+)%-'#%,54-'*3$'$&25'1"3-%3-'>?7"&$.'%-'*)'@AB@6'C&,-,04'!4*&8*1"/"%,*'

@ABD6' >E*4*-"' F' G*&*356' @AB@H<' I$$,-,"3*)). 6' 0%:%&*)' (*1-"&0' 0214' *0' /4.0,1*)6'

%3:,&"38%3-*)'*0'#%))'*0'8%14*3,1*)'*0/%1-0'1*3'*((%1-'-4%'),;2,0"),$'/"#$%&'()"#*+,),-.'

/&"/%&-,%0<'J4%&%("&%6'-"'$%-%&8,3%'-4%'()"#*+,),-.'"('/"#$%&6'K*&&L0'1"8/&%00,+,),-.',3$%9'

>K)MH',0'20%$<'N-',0'*'02,-*+)%'/*&*8%-%&'-"'1"8/*&%'+%-#%%3'+2)7'*3$'-*//%$'$%30,-,%0'

"('/"#$%&'8*006'#4,14'/&":,$%0'*'8%*02&%'-"'-4%'&%()%1-,35',3-%&/*&-,12)*-%'(&,1-,"36'*3$'

-420',0' 20%$' -"'8%*02&%'-4%' ()"#*+,),-.' "(' *))' ),;2,0"),$' /"#$%&0<'J4%'1*)12)*-%$'K*&&L0'

1"8/&%00,+,),-.' ,3$%9' "(' 8 %-("&8,3OPK)' ),;2,0"),$0' +%("&%' *3$' *(-%&' 5&*32)*-,"3' ,0'

/&%0%3-%$',3' Q,52&%'R<@<' S%3%&*)).6' ,3'*11"&$*31%'-"'C&,-,04' !4*&8*1"/"%,*' @ABD6'*3.'

("&82)*-,"3'#,-4'KNM'+%)"#'BTM',3$,1*-%0'5""$'()"#*+,),-.'*3$'KNM'*+":%'@T'M'0255%0-0'

("&82)*-,"3'#,-4 '/""&'/"#$%&'()"#*+,),-.<' '

J4%&%("&%6' -4%' /"#$%&' ()"#' /&"/%&-,%0' "(' -4%' /&%/*&%$' 5&*32)*-%$' *3$' 235&*32)*-%$'

),;2,0"),$'8 %-("&8,3OPK)'#%&%'%:*)2*-%$'20,35'KNM<'P"#%:%&6'),;2,0"),$'("&82)*-,"3'20,35'

K&%8"/4"&U?V!'/"#$%&'()"#'#* 0':%&.'/""&'$2%'-"',-0'4,54':, 01"0,-.'/&"/%&-,%06'4%31%'3"'

KNM'#*0'"+-*,3%$'+%("&%'#%-'5&*32)*-,"3'0-*5%<'J4%'1*)12)*-%$'KNM'&%02)-0'04"#'-4*-'

5&*32)*-%$'),;2,0"),$'("&82)*-,"3'4*:%'+%--%&'()"#'/&"/%&-,%0'-4*3'235&*32)*-%$'"3%0'>QBW'

@R<TM6'Q@W'BX<YM6'QZW'BT<DM6'QRW'BR<YM6'QTW'@R<@M6'QYW'@R<TM6'&%(%&'-"'J*+)%'R<B'("&'

1"8/"0,-,"3H'*0'#%))'*0'1"3:%3-,"3*)'8 %-("&8,3OPK)'04"#%$'+%--%&'()"#'/&"/%&-,%0',3'-4%'

5&*32)*-%$'("&8'>BXM6'Q,52&%'R<ZH<'
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!"#$%&'( )* +',-%%./'0123%&//"4"5"67'"89&:'1;'2&6;1%2"8<=,5 '>"?$"/15"9'4&;1%&'#%-8$5-6"18)'
!@'-89'!A'31B9&%/'B&%&'/6"0C7'-89'D&80&'6D&7'B&%&'816';51B-45&'-6'-55)'

 

!

!"#$%&'( )E+',-%%./'0123%&//"4"5"67'"89&:'1;'2&6;1%2"8<=,5 '5"?$"/15"9'-;6&%'#%-8$5-6"18)'!1%'
;1%2$5-6"18/.'01231/"6"18'%&;&%'61'F-45&'()G)'

'

J4,0'1*3'+%'&%)*-%$'-"'-4%'*8"23-6'-./%'*3$'/&"/%&-.'"('-4%'),;2,$':%4,1)%'20%$'>!?SURAA6'

[.3/%&"3,1 U!?\VRR' *3$' K &%8"/4"&U?V!H' *3$' -4%' %((%1-' "(' #%-' 5&*32)*-,"3' "3' -4%'

%34*31%8%3-'"(' /"#$%&'()"#'20,35'!]! ' *0'*'),;2,$'+,3$%&<'J4%'235&*32)*-%$'),;2,0"),$'

8 %-("&8,3OPK)'04"#%$'(*,&'()"#*+,),-.'("&'QB'*3$'Q@'>@R<TM'*3$'@Z<BM'&%0/%1-,:%).H'*3$'

/""&' ()"#*+,),-.'#*0'0%%3',3' [ .3/%&"3,1U!?\VRR' ),;2,0"),$' /"#$%&0'#,-4'KNM'"('@X<ZM'

*3$'@DM'("&'QZ'*3$'QR'&%0/%1-,:%).<'I)0"6'KNM'("&'QT'*3$'QY'#*0'3"-'1*)12)*-%$'$2%'-"'
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,-0'23()"#*+)%'/"#$%&'14*&*1-%&,0-,10'>Q,52&%'R<BH<'J4206'-4,0'04"#0'-4*-'-4%'/&"/%&-,%0'"('

-4%'),;2,$':%4,1)%'1*3',3-%&(%&%'#,-4'-4%'()"#'/&"/%&-.'"('-4%'("&82)*-,"3'8*7,35',-'+%--%&'"&'

/""&'()"#,35<' '

'V,-%&*-2&%' >' [/,&%*0' 6' %-' *)<6' B^^@H6' >I)$%&+"&36' @ABZH6'>_*:*$`*$%46' %-' *)<6' @AADH6'

>_*:*`*$%4'6'%-'*)<6'@AATH6'>G"74"$14,6'%-'*)<6'@AATH'8%3-,"3%$'-4*-'-4%'*8"23-'"('1*&&,%&'

*3$'1"*-,35'8*-%&,*)0' ,3' -4%'),;2,0"),$'0.0-%8'1*3' /)*.' *'5&%*-'&")%',3'$%-%&8,3*-,"3'"('

/"#$%&' ()"#' /&"/%&-.<' J4%' ),;2,$' :%4,1)%' 5%-0' *$0"&+%$' -"' -4%' 02&(*1%' "(' -4%' 1*&&,%&'

*))"#,35'-4%'1"*-,35'8*-%&,*)'>K*+Oa O[,) UE OTH'-"'*+0"&+'-4%'%91%00'),;2,$'-"'("&8'*'(&%%).'

()"#*+)%' /"#$%&<' Q2&-4%&8"&%6' "3).' 5&*32)*-%$' ),;2,0"),$' 8%-("&8,3OPK)' #%&%'

*2-"8*-,1*)).'1"8/*1-%$',3-"'-*+)%-0<'J4, 0',0'$2%'-"'/""&'()"#*+,),-.'*3$'1"8/&%00,+,),-.'

/&"/%&-,%0'"('-4%'),;2,0"),$'235&*32)*-%$'/"#$%&'*3$'$2%'-"'-4%'%)*0-,1,-.'/&"/%&-,%0'"('-4%'

),;2,$' :%4,1)%' 20%$6' -420' /"#$%&0' #%&%' 8*32*)).' 1"8/&%00%$' ("&' -4%' /2&/"0%' "('

$,00")2-,"3'*3$'$&25'1"3-%3-'23,("&8,-.'%:*)2*-,"3<'I 11"&$,35'-"'>_*:*4%&,6'%-'*)<6'@ABRH6'

235&*32)*-%$'/"#$%&'*$8,9-2&%0'#%&%'231"8/*1-,+)%'$2%'-"'-4%'%)*0-,1'+%4*:,"&'"('-4%'

),;2,0"),$' ("&82)*-,"3 0<' J4%' /"#$%&' 3"-' "3).' #*0' 3"-' 1"8/&%00%$' ,3-"' -*+)%-6' +2-' *)0"'

("&8%$'*'1"8/ *1-,+)%'23#*3-%$'04*/%<'[,8,)*&).6'0214'/"#$%&'+%4*:,"&'#*0'%9/%&,%31%$'

+.' ?)7"&$.'%-'*)'@ABZ6' #4%&%'-#"'),;2,0"),$'("&82)*-,"30'20,35' [.3/%&"3,1 U!?\VYB'#,-4'

[")2-")'P['BT'>BWBH' *-'+"-4' $&25'1"31%3-&*-,"30'BAM'*3$'ZAM'#%&%',31"8/*1-,+)%6'*3$'

4%31%'3"' -*+)%-0'#%&%'("&8%$<'J4%'-#"'3"3O:")*-,)%'),;2,$' :%4,1)%0'4*:%'*' /)*0-,1' ()"#'

3*-2&%' #4%3' 1"8+,3%$6' -420' -*+)%-' ("&8*-,"3' #*0' 23*14,%:*+)%<' N3' *' 1"31%3-&*-%$'

020/%30,"36' #%*7' ]*3' $%&' b**)' ("&1%0' 4")$' ()"112)*-%$' /*&-,1)%0' -"5%-4%&<' J4,0' "(-%3'

&%02)-0',3'/)*0-,1'()"# '>E*4*-"'F'G*&*356'@AB@H<'N('-4%'04%*&'0-&%00',0')"#6'0214'8*-%&,*)0'

8,54-'/"00%00'%)*0-,1'+%4*:,"&<'
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!*#%%%%'

$%#%%%%'

$*#%%%%'

(%#%%%%'

(*#%%%%'

)%#%%%%'

)*#%%%%'

*%#%%%%'

',!' ',$' '-!' -$' -(' -)' -*' '-+' ./01'

!"
#$

%
&

#"
'(%

)"*"'+$,-./0'%1-023$%04%3"56"*03"7%"##$7".+$%
-$3$.*$%8$90-#"'%
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,.( ,#&($'/.-6,)."(6-.%&//(.2(,#&(%$--)&-(,.(,#& (0)51)'(+&#)%0&>(8#)%#(9)&0'/($(#)3#&-(/1-2$%&(

$-&$( 8),#( $( #.4.3&"&.1/( ')/,-)71,)."( .2( ,#&( '-13F( X.-&.+&->( ,#&( &22&%,( .2( 0)51)'(

4&')%$,)."( $"'( %.",&",( .2( %$--)&-( ')'( ".,( 60$9( $( 3-&$,( -.0&( $"'( ,#&-&( 8$/( ".( 4$U.-(

')22&-&"%&()"('-13(%.",&", >(7&,8&&"([N^($"'(] N^('-13(%.",&",(.2(&$%#(7$,%#(1/&'F(G"(

.,#&-( 8.-'/>( ,#&-&( 8$/( ".( /)3")2)%$",( ')22&-&"%&/( 7&,8&&"( 0)51)/.0)'( 2.-410$,)."/( .2(

')22&-&",(0)51)'(+&#)%0&/(?=!T; ENN>(S9"6&-.")%; =!V<EE($"'(:-&4.6#.- ; !<= @($/(8&00($/(

%."+&",)."$0 (,$70&,/F(I#&(6.//)70&(-&$/."(%$"(7&(-&2&--&'( ,.( ,#&($4.1",( .2(,#&(%$--)&-(

&K%)6)&",()"(,#&(1"),('./&(.2(&$%#(2.-410$,).">(8#)%#(&"#$"%&/(,#&($7/.-6,)."(.2(,#&(0)51)'(

4&')%$,)."()",.(,#&()",&-"$0(6$-,(.2(,#&(%$--)&->(-&/10,)"3()"($(#.4.3&"&.1/(')/,-)71,)."(.2(

,#&($%,)+&()"3-&')&",(?(S6)-&$/(>(&,($0F>(CbbD@>(?JR)"0$'&>(&,($0F>(DNCN@(?!0*S$9>(&,($0F>(DNCN@(

?j$+$#&-)>(&,($0F>(DNCE@F((

!"A"$16>,2), $*,&./<6,= $2.<,&,)- $71%BCD:$/E)?*,6/ ?6E3$

k),#)"( $(4.0&%10&>( ,#&(GP*-$')$,)."(%$1/&/( ,#&(&K%),$,)."( .2( ,#&(+)7-$,)."/( .2(%.+$0&",(

7."'/>(8#)%#(%$"($0/.(7&(,#&(7&"')"3($"'(/,-&,%#)"3(4&$"/F( Y)31-&(EF](7&0.8()001/,-$,&/ (

,#&()"2-$-&'( /6&%,-$(.2(61-&(4&,2.-4)"*A:0 >(61-&(&K%)6)&",/>(%."+&",)."$0($"'( /.4&(.2(

,#&( 0)51)/.0)'( 6.8'&-/( 7.,#( 3-$"10$,&'( $"'( 1"3-$"10$,&'( ?XC *X]( $"'( YC *Y]@F( I#&(

2)"3&-6-)",(-&3)."()/(1/1$009(7&,8&&"(ONN(l (CdNN(%4*C($"'(,#&(21"%,)."$0(3-.16(-&3)."()/(

7&,8&&"(DNNN*ENNN(%4*CF(X&,2.-4)"*A:0 (GP(/,1')&/>(-&+&$0&'(,8.(,96)%$0(7$"'/($,([[]f(

$"'( [DbD( %4( *C( '1&( ,.( W *A( 6-)4$-9( /,-&,%#)"3( $"'( $( 7$"'( $,( [CO]( %4 *C( '1&( ,.( W *A(

/&%."'$-9( /,-&,%#)"3F( J''),)."$009>( %#$-$%,&-)/,)%( 7$"'/( $,( C]D[( $"'( CO]C( %4*C( 8&-&(

.7/&-+&'(,.(7&('&".,&'(2.-(W *A($/944&,-)%('&2.-4$,)."F(I#&(YI *GP(%$"(7&()"')%$,)+&(.2(

/#)2,( '1&(,.(#9'-.3&"(7."')"3()",&-$%,)."(7&,8&&"( ,#&(#9'-.K90(3-.16(.2(0)51)'(+&#)%0&(
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$"'(4&,2.-4)" *A:0 (8#)%#(8$/(.7/&-+&'()"(0)51)/.0)'(2.-410$,)."/(?YC *Y]>(-&2&-(,.(I$70&(

EFC( 2.-( %.46./),)."@F( (A9'-.3&"( 7."')"3( )/( $"( )46.-,$",( %.",-)71,)"3( 2$%,.-( ,#$, (

'&,&-4)"&/( /.017)0),9( .-( ')//.01,)."( &"#$"%&4&",( .2( ,#&( #9'-.6#.7)%( '-13F( J0,#.13#(

4&,2.-4)" *A:0 ()/($(#9'-.6#)0)%('-13>(,#&(%."+&",)."$0(4&,2.-4)"*A:0 (/6&%,-$(/#.8&'($(

%.460&,&(%#$"3&()"(6&$R/(8#&"(%.46$-&'(,.(61-&(4&,2.-4)" *A:0 (?Y)31-&(EF]@F(I#&(MS:(

)"(Y)31-&(EFf(%."2)-4/ (,#&(-$,)."$0&(7&#)"'( ,#&(YI*GP('$,$(.2(,#&(0)51)/.0)'/(3-$"10$,&'(

$"'(1"3-$"10$,&'F(J''),)."$009>(,#&-&(8$/(".(7$"'(/#)2,)"3()"(3-$"10$,&'($"(1"3-$"10$,&'(

2.-410$,)."/>(,#&-&2.-&>(,#)/(%.10'()"')%$,&(,#$,(=g=($/($(0)51)'(7)"'&-(#$/(".("& 3$,)+&(

&22&%,/(."('-13(-&0&$/&()"(,#&("&1,-$0(')//.01,)."(4&')14($"'()"(,#)/(/),1$,).">(=g=(8)00(

".,(0&$'(,.(%-9/,$00)\$,)."F(I#&(YI *GP(-&/10,/(8&-&($0/.(%."/)/,&",(8),#(MS:(-&/10,/>(8#)%#(

%."2)-4/(,#&(/.017)0)/$,)."(.2(4&,2.-4)" *A:0 (8),#)"(,#&(0)51)'(+&#)%0&/F(?S)0+&-/,&)">(&,($0F>(

CbbC@>(?S#&&0$>(&,($0F>(DNCN@F(
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E,:90%&' BJ*&E!(KI&1A%/.0"&45&A90%&2%.5402,-(67$<&A90%&%L/,A,%-.1<&/4-H%-.,4-"$&"-;&
142%&45&.3%&$,?9,14$,;&A4>;%01&#4.3&:0"-9$".%;&"-;&9-:0"-9$".%;&@EC<&MC<&M8<&E8DB&E40&
54029$".,4-1N&/42A41,.,4-1&0%5%0&.4&!"#$%&'BCB&&
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!"F "$42<<),).*2&($/?&..2.5$?&(6,2=)*,3$74GH:$

MS:()/( ,#&(4./,(%.44."(6$-$4&,&-(,.( '&,&-4)"&(,#&(6#9/)%.%#&4)%$0(6-.6&-,)&/($"'(

)",&-$%,)."( 7&,8&&"( ,#&( '-13( $"'( ,#&( &K%)6)&",/F(Y)31-&( EFf ( /#.8/ ( ,#&( MS:( .2( 61-&(

4 &,2.-4)" *A:0 >( 61-&( &K%)6)&",/>( %."+&",)."$0( $"'( /.4&( 4&,2.-4) " *A:0 ( 0)51)/.0)'(

2.-410$,)."/F( =1-&( 4 &,2.-4)" *A:0 ( ,#&-4.3-$4( /#.8&'( $( /#$-6( &"'.,#&-4)%( 6&$R( $,(

D[DFbbm:(8),#($(4&0,)"3(&",#$069(.2(DCOFdjV3F(I#)/(/#$-6(6&$R()"')%$,&/(,#$,(,#&('-13()/(

)"(),/(%-9/,$00)"&($"#9'-.1/(/,$,& (?X1--$(>(&,($0F>(DNNO@(?Y$#49(L(c$//&4>(DNNd@F(g&-9(

7-.$'( 6&$R/(8&-&( ')/60$9&'( )"( Y)31-&(EFf(2.-( 7.,#( ,#&-4.3-$4/( .2(6.,$,.( /,$-%#($"'(

J+)%&0; =ACND(8),#(4)'(6.)",/(.2(C[bFCd N:($"'(CEO m:>(-&/6&%,)+&09F(G"($''),).">(:$7*. *

/)0; X *O(,#&-4. 3-$4( /#.8&'($( /4$00(6&$R($,(CCfFff N%(8#)%#()"')%$,&/( ,#&($4.-6#.1/(

/,$,&(.2(,#&(%.$,)"3(4$,&-)$0F(a"(,#&(.,#&-(#$"'>(,#&(MS:(,#&-4.3-$4/(?Y)31-&(EFf @(.2($00(

0)51)/.0)'(2.-410$,)."/(?&K%&6,(XO($"'(X]i(YO($"'(Y]@(/#.8&'(7-.$'&"&'(6&$R/(8),#(

-&'1%&'( )",&"/),) &/( )"/,&$'( .2( ,#&( /#$-6( 4&0,)"3( 6&$R( .2( 4&,2.-4)" *A:0 i( 4&$")"3(

%#$"3)"3(.2(,#&('-13(%-9/,$00)"),9F((I#)/(/)3")2)&/(,.(,#&(0$-3&(/.017)0)/$,)."(.2(4&,2.-4)"*

A:0 ()"(,#&(0)51)'(+&#)%0&($/(8&00($/(,#&(6.//)7)0),9(.2($"()",&-$%,)."(7&,8&&"(,#&('-13($"'(

,#&(&K%)6)&",/(?I)."3($"'( !0R.-'9>(DNNb@(.-($(4.')2)%$,)."( ,.($( /&%."'$-9($4.-6#.1/(

2.-4/( 8#)%#( 8&-&( -&20&%,&'()"( &"#$"%&'( ')//.01,)."( %.46$-&'( ,.( :-&4.6#.-; ( !<=(

%.",$)")"3(2.-410$,)."/(XO($"'(X](?1"3-$"10$,&'(6.8'&-/@ ($"'( YO($"'(Y](?3-$"10$,&'(

6.8'&-/@F(I #&( ,#&-4.3-$4/( .2( %."+&",)."$0( $"'( 61-&( 4 &,2.-4)" *A:0 ( /#.8&'( /#$-6(

6&$R/($,(nDDbFDbN: ($"'( %."+&",)."$0(4 &,2.-4)" *A:0 (6.8'&-(-&+&$0&'($(7-.$'(6&$R($,(

CDCFEON:(%.--&/6."')"3(,.(,#&(J+)%&0 ; =ACND(7-.$'(6&$R($"'($(/#$-6(."&($,(D[OFDNN:(

8#)%#(-&/&470&/(,#&(61-&('-13(4&0,)"3(6.)", >()"')%$,)"3(".(4$U.-(%#$"3&/()"(%-9/,$00)"),9(

.2(4&,2.-4)" *A:0 ()"(,#&(%."+&",)."$0(/9/,&4F( (
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Pure Metformin                                                    
     

 
F1 

 
F2 

 
F3

 
 

M5 
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F5 

 
M6 

 
   Polyvinylpyrrolidone (PVP)  

 
Avicel pH102                                                        

 
Potato Starch 
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Magnesium stearate 
 

 

E,:90%&' BO*&PQ7&.3%024:0"21&45&A90%&2%.5402,-(67$<&142%&$,?9,14$,;&54029$".,4-1<&
/4-H%-.,4-"$<&"-;&A90%&%L/,A,%-.1&91%;B&I%5%0&.4&!"#$%&'BC&540&54029$".,4-1N&/42A41,.,4-B&

 

!" I "$G?&..2.5$)()?*,6.$=2?,6/?6E3$7GJK: $

Y)31-&(EFd(')/60$9/ (,#&(S!X(4)%-.6#.,.3-$6#/(.2(61-&(4&,2.-4)" *A:0 >(%."+&",)."$0($"'(

/.4&( 0)51)/.0)'(6.8'&-/>(3-$"10$,& '($"'(1"3-$"10$,&'(?XO >(X] >(YO>($"'( Y]@F(G,(%$"(7&(

".,&'(,#$,(,#&(61-&(4 &,2.-4)" *A:0 (6.8'&- (/#.8/(,#&('-13()"(%-9/,$00)"&(2.-4(8),#(6$-,)%0&/(

#$+)"3(8&00( '&2)"&'(&'3&/F(I#)/(%$"(7&(%."2)-4&'(79( ,#&($7.+&(-&/10,/( .7,$)"&'(2-.4(

MS:( ,#&-4.3-$4/F( a"( ,#&( .,#&-( #$"'>( ,#&( 0)51)/.0)'( 6.8'&- /( 6-&/&",( 8),#( $( -.'( 0)R&(

/#$6&(/,-1%,1-&()"(8#)%#(".(%-9/,$0/(8&-&(/&&"F(J%%.-')"3(,.(?!0R.-'9>(&,($0F>(DNC[@(,#&(

')/$66&$-$"%&(.2(,#&('-13(%-9/,$0/()"')%$,&/(,#$,(,#&-&(#$/(7&&"($(2100()"%01/)."(.2(,#&(

'-13(4.0&%10&(8),#)"(,#&(%$--)&->(%.$,)"3($"'(0)51)'(+&#)%0&(1/&'F(X.-&.+&->(%."+&",)."$0(

4 &,2.-4)" *A:0 ( /#.8/( $( 4.-&( '&2)"&'>( /4..,#( &'3&'( /#$6&( &+&"( ,#.13#( 0)51)'(

4&')%$,)."()/(".,($''&'F(I#&-&2.-& (?!0R.-'9>(&,($0F>(DNC[@(2)"')"3 / ($-&(%."2)-4&'(79(,#)/(

/,1'9F(G,(%$"(7&(.7/&-+&'(2-.4(,#&()4$3&/(7&0.8(,#$,(,#&(3-$"10$,&'(0)51)/.0)'(4&,2.-4)" *

A:0 ( /#.8/( $( 4.-&( '&2)"&'( 9&,( /4..,#( &'3&'( /#$6&( 6$-,)%0&/( %.46$-&'( ,.( ,#&( "." *

3-$"10$,&'(6.8'&-/F(G,(%$"(7&(%."%01'&'(,#$,(,#&(S!X(-&/10,/(7&0.8(%$"(7&($(6-.4)/)"3(
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2)"')"3( 2.-( 6&-4&$7)0),9( ,&/,( ?S&%,)."( EFCE@( $/( ),( )"')%$,&'( ,#$,( ,#&( '-13( 6$-,)%0&/ ( $-&(

)",&3-$,&'()"(,#&(0)51)'(+&#)%0&/ ($"'(,#&(.,#&-(&K%)6)&",/(1/&'F((

(

(
Pure Metformin powder(

(
Conventional Metformin(

(
   M5( (

YO(

(
X] (

(
Y] (

E,:90%&' BR*&QSM&2,/04A34.4:0"A31&@LCTTTD&45&A90%&2%.5402,-(67$&"-;&$,?9,14$,;&
A4>;%01&#%,-:&9-:0"-9$".%;&"-;&:0"-9$".%;B&I%5%0&.4&!"#$%&'BC&540&/42A41,.,4-&45&
54029$".,4-1B&
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!"L"$G*&'2(2*3$/*>-3$

EFbFCF(G"*+),-.(')//.01,)."(/,1'9( 2.-(/,.-&'(4 &,2.-4)" *A:0 (0)51)/.0)'(,$70&,/(

M)//.01,)."(/,$7)0),9(-&/10,/(.2(4&,2.-4)" *A:0 (3-$"10$,&'(?YC*Y]@(0)51)/.0)'(,$70&,/()"(2)31-&(

EFb(-&+&$0&'(,#$,(,#&-&(8$/(".(/)3")2)%$",(')22&-&"%&(?=(o(NFNO@(7&,8&&"(2-&/#($"'(/,.-&(

0)51)/.0)'(2.-410$,)."/($2,&-(/,.-$3&($,(DON:( 8),#(f]^(-&0$,)+&(#14)'),9F(I#)/(/133&/,/(,#$,(

4&,2.-4)" *A:0 (0)51)/.0)'( 2.-410$,)."/($-&( /,$70&(1"'&-($"9( /,-&//210(%."'),)."( /1%#($/(

#)3#(#14)'),9>(8),#.1,($22&%,)"3( ,#&( '-13(6-.6&-,)&/(?$/( '&,&%,&'(2-.4(MS:($"'(YI *GP(

'$,$ l (/&&(7&0.8@(.-(%$1/&($"9(%#$"3&/()"(')//.01,)."(6-.2)0&>(4$R)"3(,#&(6-.'1%,)."(.2(

4&,2.-4)" *A:0(0)51)/.0)'(+)$70&(2.-(6#$-4$%&1,)%$0()"'1/,-)$0(4$"12$%,1-)"3F
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!

!"#$%&'( )* +',"--./$0".1'2 %.3"/&-'3%.4'-0.%&5'/"6$"-./"5'4&03.%4"1789/ ':!; 7!<=)'!.%'3.%4$/>0".1-?'@.42.-"0".1'%&3&%'0.'A>B/&'
(); '

!"

"

#"

$"

%"

&"

'""

'#"

" #" $" %" &" '""

!"
#$

%
&

"$
'('

)*
'

+,-'.-,/0

1,**2(%3,2/"*3)4,(,35"*3%#5"26"(,7%,*2(,#"
8'362$-,/ 9:;(

(!)*+*,-*!.'

(!)*+*,-*!.#

(!)*+*,-*!./

(!)*+*,-*!.$

(!)*+*,-*!.0

(!)*+*,-*!.%

(!)*+*,-*!1234*35623,+



 
141 

 

!" #"$"%&'()*+)%,)-./0')1%*.0)-)+2%3&45678%/9+:,)'/:'9; %/,-<*=*,;%/,(2;%'0%
>)-.(=-,+2%=*?(*/'=*2%1+,0')1*. 5@A=%

4B+%&4567%)+/(=,/%'0%/,')+2%=*?(*/'=*2%1+,0')1*. 5@A=%,-<=+,/%-)+%/B'C.%*.%&*>()+%!"DE"%6,%

:-. %<+%'</+)F+2%,B-,%,B+)+%*/%.'%/*>.*0*:-.,%2*00+)+.:+%<+,C++.%,B+%0)+/B%-.2%,B+%/,')+2%

=*?(*/'=*2%1+,0')1*. 5@A=%,-<=+,/"%4B*/%0(),B+)%:'.0*)1/%,B+%'<,-*.+2%2*//'=(,*'.%)+/(=,/%'0%

/,')+2% =*?(*/'=*2% 1+,0')1*. 5@A=%-.2% ,B-,% ,B+% =*?(*/'=*2% :'19-:,/% -)+% /(::+//0(=%

0')1(=-,*'./%,B-,%1-*.,-*.%/,-<*=*,; %(.2+)%/,)+//0(=%:'.2*,*'./" %

       

 
%&G%-.2%&!%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%  

&H%-.2%&I%

!"#$%&'( )*+ ,'!-$%"&%'.%/012-%3'"02%/%&4'5!6789:'1;&<.%-1<-;='1./>"?".='1.$4='-2'?"@$"1-?"4'
3&.2-%3"07AB?)'!-%'<-3;-1"."-0'%&2&%'.-'6/>?&'()*)'''''' '

!"# "G"%J*00+)+.,*-=%/:-..*.>%:-=')*1+,);%3JKA8%'0%/,')+2%=*?(*/'=*2%1+,0')1*. 5@A=%

&*>()+% !"DD%/B'C/ %,B+%JKA% ,B+)1'>)-1/% '0% =*?(*/'=*2% 1+,0')1 *.5@A=%3&D5&I8% -0,+)%

/,')->+% 3-,% LIM% B(1*2*,;% -.2% $HNA8% 0')% D$% 1'.,B/"% 4B+% ,B+)1'>)-1/% )+F+-=+2% .'%

/*>.*0*:-.,% 2*00+)+.:+% <+,C++.% 0)+/B% 3&*>()+% !"!8% -.2% /,')+2% 1+,0')1*. 5@A=%=*?(*/'=*2%

,-<=+,/%3&*>()+%!"#8"%%
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%

&D%%%
%

&$%

%

&G%

%

&! %

%

&H%

%

&I %
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%

A'.F+.,*'.- =%1+,0')1*.%

%

!"#$%&'( )** ,'C"22&%&0."/?'1</00"0#'</?-%"3&.%='5CDB:'-2'1.-%&4'?"@$"1-?"4'3&.2-%3"07AB?'
2-%3$?/."-01E'%&2&%'.-'6/>?&'()*'2-%'<-3;-1"."-0)%

!" #$"%&'()*+,-. /012%3'+,'45-2-(6%('7( %

4B+% 1-O')% >'-=% *.%,B+% 2+/*>.P% 2)(>% /+=+:,*'.% -.2% 9)'2(:,*'. %'0% 2)(>/% *.,+.2+2% 0')%

.'.*.F-/*F+%2+=*F+);%*/%,B+%9)+2*:,*'.%'0%B(1-.%2)(>%-</')9,*'."%6.%2*00+)+.,%9B-/+/%'0%

2)(>% 2*/:'F+);% -.2% 2+F+='91+.,P% /+F+)-=% ,+:B.*?(+/% C+)+% +19=';+2% ,'% +F-=(-,+% ,B+%

+Q,+.,% '0% 2)(>% -</')9,*'."% K:)++.*.>% 9)',':'= / %*.:=(2+% -% F-)*+,;% '0% 9)+:=*.*:-=%
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Table 4-4: F22?$G'5µ#H3?H<3I :'-2' 3 &.2-%3"07AB?'?"@$"1-?"4'"0'AB?'5+)IJ:'1-?$."-0'$1"0#'
!%/0K'4"22$1"-0'<&??'2-%';&%3&/>"?".='1.$4=) 

!"#$%&'( % )**+,-%./ 012+132 #4%
5627%.2684% 9):%;!< % 9):%=!< % >?8@7AB863%;!<%

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

'(# " ($*, " '$*' " '$(# "

>?8@7AB863%=!<% 'A72B@CBA%;!<% 'A72B@CBA%=!<% 9,A7%$7D*BA268%

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

!
! !
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'$#( " #$*%" '$(' " #$,&"
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,-++'&#$*')$*+$)"#$J0)%-X$-.$0$&"*%)$)-J#>=$\*%#*D#%5$)"#$C%*(*.G#,$0/)-*.$*+$J#)+*%J-.U13( $

+%*J$)"#$&'&)0-.#,$(-N'-&*(-,$/*JC0/)&$ H0&$,'#$)*$)"#$/*./#.)%0)-*.$0.,$&H#((0<(#$.0)'%#$

*+$123U1$C*(EJ#%=$123U1$-&$%#&C*.&-<(#$+*%$)"#$%#)0%,0)-*.$*+$,%'G$%#(#0&#$0.,$ )"#$'&#$

*+$ 12\3$ H0&$ %#&C*.&-<(#$ +*%$ )"#$ %#)0%,0)-*.$ *+$ )%0.,*(0C%-($%#(#0&#$ +%*J$ (-N'-&*(-,$

/*JC0/) &$;P')%#,,E$ _$ Z',"-C0(0$ 5$ 6?49>=$ !"#$ &)',E$ &"*H#,$ &-G.-+-/0.)$ &'&)0-.#,$

,-&&*(')-*.$C%*+-(#&$*+$0(($(-N'-&*(-,$/*JC0/)&$'&-.G$12\3$]49$\5$H"#%#$)"#$C#%/#.)0G#$

,%'G$%#(#0&#$*+$*.#$*+$)"#$+*%J'(0)-*.&$;/*.)0-.-.G$2LSK8??$0&$0$(-N'-,$D#"-/(#>$H0&$

VA=7B$0+)#%$48$"*'%&=$!"-&$-&$-.$0G%##J#.)$H-)"$)"-&$&)',E$<E$'&-.G$3 %#J*C"*%KLM2$H-)"$

123 U1 $

$

1E,%*XEC%*CE($3#(('(*&#$;123U1>$-&$&*('<-(-&#,$<E$)"#$"E,%*XEC%*CE($G%*'C&$)"0)$-JC#,#$

)"# $"E,%*XE($G%*'C$"E,%*G#.$<*.,-.G$*+$)"#$/#(('(*&#=$T-./#$123$-&$0$"E,%*C"-(-/$C*(EJ#%5$

-)$/0.$<#$0.$#++#/)-D#$/*.)%*((#,$%#(#0&#$0G#.)$<E$&H#((-.G$0.,$<#/*J-.G$0$"E,%*UG#($-.$

H0)#%5$)"%*'G"$H"-/"$)"#$,*&0G#$/*JC*&-)-*.$-&$%#(#0&#,$-.$,-&&*(')-*.$J#,-'J$;^-&&*$
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123$6?46>=$! "#$-./*%C*%0)-*.$*+$123$-.$(-N'-&*(-,$+*%J'(0)-*.&$,#J*.&)%0)#&$&E.#%G-&)-/$

#++#/)$ *.$ (-N'-&*(-,$ J#)+*%J-.U13( $%#(#0&#$%#)0%,0)-*.$0&$&"*H.$ -.$ F-G'%#$ 9=6=$ !"#$

C%#&#./#$*+$123$-.$(-N'-&*(-,$+*%J'(0)-*.&$,#/%#0&#,$)"#$C#%/#.)0G#$*+$,%'G$%#(#0&#$+%*J$

0(J*&)$ V@B$ -.$ -JJ#,-0)#$ J #)+*%J-.U13( $%#(#0&#$ ;F9>$ ;&##$ F-G'%#$ 8=8>$ )*$7:B$ ,%'G$

%#(#0&#$;1239>$H-)"-.$)"#$+-%&)$"*'%=$1*H#D#%5$)"#$0J*'.)$*+$123$<#-.G$0,,#,$)*$)"#$

(-N'-&*(-,$+*%J'(0)-*.&$;!0<(#$9=4>$0++#/)&$)"#$%#)0%,0)-*.$*+$)"#$,%'G$;0&$)"#$0J*'.)$*+$)"#$

123$H0&$,-++#%#.)$-.$1234$U$123:5$!0<(#$9=4>=$! "#$0J*'.)$*+$123$0,,#,$/*%%#&C*.,&$

)*$)"#$0J*'.)$*+$/0%%-#%$<#-.G$(*0,#,$-.$)"#$(-N'-&*(-,$+*%J'(0&=$!"-&$J#0.&$)"0)$)"#$/0%%-#%5$

WD-/#(K214?6 5$+*%$ -JJ#,-0)#$ %#(#0&#$C%#C0%0)-*.&$ ;F-G'%#$ 8=8>$ H0&$%#C(0/#,$ <E$ 123$

C*(EJ#%$)*$J0`#$)"-&$.*D#($,-&/*D#%E$*+$a*-.)$'&#$*+$123$0&$0$&'&)0-.-.G$0G#.)$0&$H#(($0&$

0$/0%%-#%$)*$<#$'& #,$-.$)"#$(-N'-&*(-,$&E&)#J&=$;^*`"*,/"-5$#)$0(=5$6?4?>$&"*H#,$0G%##J#.)$

H-)"$ )"#$C%#&#.)$ *')/*J#$H"#%#$)"#-%$%#&'()&$ ,#J*.&)%0)#,$ )"#$ ,-%#/)$#++#/)$ *+$12\3$

/*./#.)%0)-*.$ *.$ )"#$ ,%'G$ %#(#0&#$ %#)0%,0)-*.=$W&$ J*%#$ 12\3$ H0&$ -.)#G%0)#,$ -.$ )"#$

+*%J'(0)-*.$ *+$ (-N'-&*(-,5$ 0$ +'%)"#%$ %#,'/)-*.$ -.$ ,%'G$ %#(#0&#$ %0)#$ H0&$ &##.$ H"#%#$ )"#$

12\3$/*./#.)%0)-*.$*+$4?BHQH$0.,$49B HQH$G0D#$,%'G$C#%/#.)0G#$%#(#0&#$*+$74=7B$

0.,$6:=VB$%#&C#/)-D#(E$;^*`"*,/"-5$#)$0(=5$6?4?>=$;b0,"#%5$#)$0(=5$6?44>$,-&C(0E#,$)"#$

%#(0)-*.&"-C$ <#)H##.$ )"#$ /*./#.)%0)-*.$ *+$ 12\3$ 0.,$ )"#$ %0)#$ *+$ ,%'G$ %#(#0&#$ )*$ <#$

-.D#%&#(E$C%*C*%)-*.0(=$I)$-&$,*/'J#.)#,$)"0)$&*J#$+0/)*%&$/0.$0++#/)$)"#$C#%+*%J0./#$*+$

)0<(#)&$H"#.$'&#,$H-)"$123U1 =$!"#$,#G%##$*+$H0)#%$&*('<-(-)E$0.,$J*(#/'(0%$H#-G")$*+$

)"#$,%'G$0&$H#(($0&$)"#$C0%)-/(#$&-c#$*+$)"#$'&#,$123$0%#$/*.&-,#%-.G$/%'/-0($+0/)*%&$-.$

,%'G$%#(#0&#$C#%+*%J0./#&5$H"#%#$&*J#$C*(EJ#%&$/0.$H*%`$<#.#+-/-0((E$+*%$/#%)0-.$,%'G&$

0., $.*)$+*%$*)"#%&=$

$
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d#&#0%/"#%&$"0D#$)#&)#,$)"#$#++#/)$*+$)"#$ /*./#.)%0)-*.&$*+$)"#$"E,%*C"-(-/$&'&)0-.-.G$

0G#.)$C*(EJ#%$;123>$*.$)"#$C#%/#.)0G#$,%'G$%#(#0&#$#=G=$;^0.aH0,#5$#)$0(=5$6?44>=$!"#-%$

%#&'()&$ &'GG#&)#,$ )"0)$0&$ )"#$-./%#0&#$ -.$/*./#.)%0)-*.$ *+$ )"#$ C*(E#)"E(#.#$ *X-,#$-&$

-.D#%&#(E$C%*C*%)-*.0($)*$)"#$%#(#0&#$%0)#$*+$)"#$,%'G=$I)$-&$+'%)"#%$#XC(0-.#,$)"0)$)"#$"-G"(E$

H0)#%U&*('<(#$,%'G$+*'.,$-.$C*(E#)"E(#.#$*X-,#$J0)%-X$(#0,&$)*$+0&)#%$C*(EJ#%$&H#((-.G$

0.,$)"'&$-./%#0&#$-.$G#($)"-/`.#&&$H"-/"$C%#D#.)&$)"#$-.&)0.)$,-&-.)#G%0)-*.$*+$)"#$)0<(#)$

;0&$ &##.$ 0(&*$ -.$ )"#$ /'%%#.)$ %#&#0%/"$ H-)"$ 123U1>5$)"'&$ &'&)0-.-.G$ )"#$ %0)#$*+$ ,%'G$

%#(#0&#=$! "#$/'%%#.)$C%*a#/)$&)',E$+*/'&&#&$*.$)"#$'&#$*+$(-N'-&*(-,$)#/".-N'#$0(*.G$H-)"$

H#)$G%0.'(0)-*.$ )*$C*&&-<(E$%#,'/#$)"#$0J*'.)$*+$ )"#$0/)-D#$-.G%#,-#.)$0.,$&'&)0-.$ -)&$

%#(#0&#$H"-(#$J0-.)0-.-.G$)"#$)"#%0C#')-/$#++-/0/E$(#D#($-.$*%,#%$)*$%#,'/#$C*&&-<(#$&-,#$

#++#/)&$0.,$C%*J*)#$C0)-#.)$ /*JC(-0./#=$!"#$%#&'()&$C%*J-&#$%#G0%,-.G$&'&)0-.-.G$)"#$

,%'G$%#(#0&#=$

I.$ )"-&$&)',E5$)"#$#++#/)$*+$(-N'-,$D#"-/(#$*.$ ,%'G$%#(#0&#$H0&$.*)$&-G.-+-/0.)(E$ ,-++#%#.)$

/*JC0%#,$)*$)"#$/*.D#.)-*.0($ J#)+*%J-.U13( $;F-G'%#$9=6>=$W$&)',E$<E$^*`"*,/"-$#)$0($

;6?4?>$&"*H#,$)"0)$(-N'-&*(-,$/*JC0/)&$/*.)0-.-.G$C*(E&*%<0)#$@?$%#D#0(#,$&(*H#%$,%'G$

%#(#0&#$ /*JC0%#,$ )*$ /*.D#.)-*.0($ )0<(#)&$ H-)"*')$ C*(E&*%<0)#$@?=$ W,,-)-*.0((E5$ )"#E$

#X0J-.#,$)"#$#++#/)$*+$/*0)-.G$;&-(-/0>$)*$L',%0G-)$%0)-*$0.,$"0D#$*<&#%D#,$&(*H#&)$,%'G$

%#(#0&#$ H"#.$ %0)-*$ *+$ &-(-/0eL',%0G-)$ H0&$ 4e6$;^*`"*,/"-5$ #)$ 0(=5$ 6?4?>=$ 1E,%*XE#)"E($

/#(('(*&#$ ;1L3>$ J0)%-/#&$ ,%'G$ %#(#0&#$ '.(-`#$ 123$/0.$ <#$ 0$ /*J<-.0)-*.$ *+$ #%*&-*.5$

C*(EJ#%$ &H#((-.G$ 0&$ H#(($ 0&$ ,%'G$ ,-++'&-*.$;T-."0$ _$ d*"#%05$ 6??6>=$ \*%#*D#%5$ 123$

,#J*.&)%0)#&$0$(*H$,%'G$%#(#0&#$%0)#$H-)"$#++#/)$*+$(*H#%$C#.#)%0)-*.$%0)#$%#&'()-.G$-.$

J*,#%0)#$ &H#((-.G=$ f0D0,c0,#"$ #)$ 0($ ;6??A>$0(&*$ &"*H#,$ )"0)$ +*%J'(0)-*.$ /*. )0-.-.G$

C*(E&*%<0)#$@?$;9?B>$H-)"$L',%0G-)$KdT$0&$)"#$/0%%-#%$0.,$12\3$0&$0,,-)-D#$"0,$0$(*H$
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,-&&*(')-*.$%0)#=$!"#$C*&&-<(#$#XC(0.0)-*.$/0.$<#$,'#$)*$)"#$+*%J0)-*.$*+$G#($0%*'.,$)"#$

,-&-.)#G%0)#,$C0%)-/(#&$<E$12\35$0$<0%%-#%$-&$<'-()$0G0-.&)$,-++'&-*.$*+$)"#$,-&&*(D#,$,%'G$

-.)*$)"#$,-&&*(')-*.$J#,-'J=$ $

I.$J*%#$,#)0-(&5$)"#$C%*/#&&$*+$,%'G$%#(#0&#$+%*J$"E,%*G#($J0)%-X$)0<(#)$-&$,-D-,#,$-.)*$+*'%$

&)0G#&e$H0)#%$C#.#)%0)-*.$-.)*$)"#$"E,%*G#($J0)%-X$)0<(#)$'C*.$-.&#%)-*.$-.)*$)"#$,-&&*(')-*.$

J#,-'J5$,-++'&-*.$*+ $)"#$,%'G$)"%*'G"$)"#$&'&)0-.#,$%#(#0&#$J0)%-X$0.,$-)&$,-&&*(')-*.5$0&$

H#(($0&$C*(EJ#%-/$#X/-C-#.)$#%*&-*.$;!0/` UR*.5$#)$0(=5$6?47>=$W(&*5$,-++'&-*.$*+$H0)#%$-.)*$

)"#$C*(EJ#%$J0)%-X$*//'%&$0&$&**.$0&$)"#$C*(EJ#%$J0)%-/#&$/*J#$-.$/*.)0/)$H-)"$H0)#%=$

Z'#$ )*$ )"-&5$ 0.$ -./%#0&#$ -.$ )"#$ J*<-(-)E$ *+$ )"#$ C*(EJ#%$ /"0-.&$ -&$ /0'&#,$ <E$ H0)#%$

C#.#)%0)-*.5$0((*H-.G$#.)0.G(#,$/"0-.&$)*$#J<%0/#$.#H$/*.+-G'%0)-*.5$/0'&-.G $)"#$*')#%$

&'%+0/#$*+$)"#$C*(EJ#%$)*$,-&&*(D#$0.,$#%*,#$H"#.$<#/*J#&$-.$/*.) 0/)$H-)"$H0)#%=$1 -G"$

J*(#/'(0%$ H#-G")$ C*(EJ#%&5$ &'/"$ 0&$ 123U15$ +*%J$ 0$ J*%#$ D-&/*'&$ (0E#%$ /0'&-.G$ 0$

,#/%#0&#$-.$)"#$C*(EJ#%$J0)%-X$#%*&-*.$,'#$)*$)"# $0<-(-)E$*+$)"#&#$C*(EJ#%&$)*$&#0($C*%#&$

<#+*%#$0((*H-.G$J*%#$(-N'-,$)*$C#.#)%0)#5$%#&'()-.G$-.$)"#$C*(EJ#%$)*$&H#(($+0&)#%=$;!0/` U

R*.5$#)$0(=5$6?47>$0.,$ ;b0.5$#)$0(=5$4VV4>=$\*%#*D#%5$)"#$C%#&#./#$*+$123$0&$0$,%'G$

/ 0%%-#%$%#)0%,&$)"#$%#(#0&#$*+$J#)+*%J-.U13( $)*$0$G%#0)$#X)#.)=$T-./#$123U1$&H#((&$-.$

H0)#%$+*%J-.G$&)-++$J0)%-X$%#)0%,-.G$J#)+*%J-.U13( $%#(#0&#=$!"#$J#)+*%J-. U13( $%#(#0&#$

J#/"0.-&J$+%*J$)"#$123$J0)%-X=$W.,$)"-&$/0.$<#$/*JC0%#,$)*$)"#$-JJ#,-0)#$%#(#0&#$

(-N'-&*(-,$J#)+*%J-.U13( $,-,$.*)$&"*H$,#(0E#,$%#(#0&#$H"#.$WD-/#(K214?6$H0&$'&#,$0&$

0$/0%%-#%$-.&)#0, $*+$123=$

$

W,,-)-*.0((E5$)"#$%#(#0&#$*+$,%'G$+%*J$J0)%-X$-&$"-G"(E$,#C#.,#.)$*.$)"#$0J*'.)$*+$C*(EJ#%$

'&#,$ 0&$&##.$ -.$F-G'%#$ 9=6=$!"-&$ -&$ -.$ 0G%##J#.)$ H-)"$;!0/` UR*.5$ #)$ 0(=5$ 6?47>$H"*$

-.D#&)-G0)#,$,%'G$%#(#0&#$+%*J$"E,%*C"-(-/$C*(EJ#%$J0)%-/#&$&'/"$0&$12\3$H-)"$,-++#%#.)$
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,%'G$)*$C*(EJ#%$%0)-*&=$I)$H0&$+*'.,$)"0)$0&$)"#$/*./#.)%0)-*.$*+$)"#$C*(EJ#%$-./%#0&#,5$

)"#$D-&/*&-)E$*+$)"#$G#($0(&*$-./%#0&#,$0.,$,-++'&-*.0($C0)"$<#-.G$+*%J#,$0.,$)"'&$,%'G$

%#(#0&#$%0)#$H0&$%#,'/#,$<E$,-++'&-*.=$$

 
!"# $%&'($,%'G$ )#&)-.G$ -&$ /%'/-0($ C%*/#&&$ )*$ &)',E$ )"#$ N'0(-)E$ 0&&'%0./#$ 0&$ H#(($ 0&$

,#)#%J-.0)-*.$*+$&)0<-(-)E$%#(#0&#$C%*C#%)-#&$*+$,%'G&$*D#%$0$/#%)0-.$C#%-*,$*+$)-J#=$!"'&5$

<0&`#)$0.,$C0,,(#$J#)"*,&$%#&#J<(#$)"#$J*&)$C*C'(0%$0CC%*0/"#&$H"-/"$*C#%0)#$'.,#%$

/(*&#,$&-.`$/*.,-)-*.5$E#)$/0..*)$J-J-/$)"#$SI$&E&)#J=$I.$)"-&$&)',E5$)"#$,-&&*(')-*.$)#&)$

*+$)"#$(-N'-&*(-,$&'&)0-.#,$%#(#0&#$J#)+*%J-.U13( $H0&$C#%+*%J#,$'&-.G$gT2$8$*C#%0)-.G$

-.$*C#. U(**C$J0..#%=$!"#$+(*H$)"%*'G"$/#(($;*C#.U(**C>$&E&)#J$-&$G%#0)(E$<#.#+-/-0($+*%$

(*HU&*('<-(-)E$,%'G&$0&$-)$/0.$#0&-(E$C%*D-,#$&-.`$/*.,-)-*.&$<E$J0-.)0-.-.G$)"#$/*.)-.'*'&$

+(*H$*+$+%#&"$J#,-'J$)"%*'G"*')$)"#$,-&&*(')-*.$C#%-*,=$1*H#D#%5$-.$)"-&$C%*a#/)5$*C#.$

(**C$/*.+-G'%0)-*.$H0&$'&#,$+*%$"-G"$H0)#%$&*('<(#$J#)+*%J-.U13( $)*$&)',E$-)&$&'&)0-.#,$

#++#/)$'&-.G$)"-&$&E&)#J5$H"#%#$%#&'()&$*<)0-.#,$0%#$#XC%#&&#,$0&$)"#$,%'G$-.&)0.)0.#*'&$

/*./#.)%0)-*.=$W,,-)-*.0((E5$)"#$*C#.$(**C$/*.+-G'%0)-*.$ ;gT28>$-&$&)%*.G(E$C%*+-/-#.)$-.$

&-J'(0)-.G$)"#$,-G#&)-D#$&E&)#J$#.D-%*.J#.)$0.,$"0&$)"#$C*)#.)-0($)*$C%*D-,#$-.UD-)%*$0.,$

-. UD-D*$%#(0)-*.&"-C$)"0)$/0.$<#$#0&-(E$0CC(-#,$<E$(0<*%0)*%-#&$;S0*$h=5$6??V>=$

$

!"#$%&'($&)*)+,)$-)./+01,-$+02$310)41.,$56&$-)456&-10 789* $,',4+10)2$&)*)+,)$

56&-'*+4160, $

$

!*$-.)# %C%#)$)"#$`-.#)-/$%#(#0&#$J#/"0.-&J&$*+$)"#$J#)+*%J-.U13( $+%*J$J0)%-X$&E&)#J&$

;&'&)0-.#,$%#(#0&#$123>5$,-++#%#.)$]-.#)-/$#N'0)-*.&$&'/"$0&$c#%*U*%,#%5$+-%&)U*%,#%$0.,$
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1-G'/"-[&$ #N'0)-*.&$ H#%#$ 0CC(-#,=$ !"#$ <#&)$ C(*)$H-)"$ "-G"#%$ &N'0%#,$ /*#++-/-#.)$ *+$

,#)#%J-.0)-*. $;d 6>$ H0&$ +*'.,$ )*$ %#C%#&#.)$ )"#$ <#&)$ `-.#)-/$ %#(#0&#$ J*,#($ +*%J'(0)-*.$

;b0,"#%5$ #)$ 0(=5$ 6?44>=!0<(#$ 9=6$ %#C%#&#.)&$ )"#$ D0('#&$ *+$ )"#$ &N'0%#,$ /*#++-/-#.)$ *+$

,#)#%J-.0)-*.$ +*%$J#)+*%J-.U13( $(-N'-&*(-,$&'&)0-.#,$%#(#0&#$;1234 U123:5$%#+#%$)*$!0<(#$

9=4$+*%$,#)0-(&>5$'&-.G$c#%*$*%,#%5$+-%&)$*%,#%$0.,$1-G'/"-$`-.#)-/$%#(#0&#$J*,#(&=$Z-++#%#.)$

`-.#)-/$#N'0)-*.&$H#%#$-JC(-#,$*.$%#(#0&#$,0)0$-.$*%,#%$)*$,#&/%-<#$)"#$`-.#)-/&$*+$,%'G$

%#(#0&#$+%*J$J0)%-X$)0<(#)&$;F-G'%#&$0%#$-./(',#,$-.$)"#$0CC#.,-X$+*%$/"0C)#%$9>=$]-.#)-/&$

0.0(E&-&$*+$-.UD-)%*$%#(#0&#$,0)0$/*'(,$<#$<#&)$#XC%#&&#,$+*%$0(($+*%J'(0)-*.&$/*.)0-.-.G$

"E,%*XEC%*CE($/#(('(*&#$;1234U123:>$<E$1-G'/"-[&$#N'0)-*.5$0&$)"#$C(*)$&"*H#,$"-G"#&)$

(-.#0%-)E$/*#++-/-#.)$*+$,#)#%J-.0)-*. $;d 6>$*+$J*%#$)"0.$?=VA$;!0<(#$9=6>=$!"#$,%'G$%#(#0&#$

`-.#)-/$'&-.G$1-G'/"-$J*,#( $,#&/%-<#&$)"#$%#(#0&#$+%*J$0.$-.&*('<(#$J0)%-X$0&$0$&N'0%#$

%**)$*+$0$)-J#U,#C#.,#.)$C%*/#&&$<0&#,$*.$F-/`-0.$,-++'&-*.$;20D0.-5$#)$0(=5$6?47>=$

$

3*.&)0.)$,%'G$%#(#0&#5$+%*J$)"#$<#G-..-.G$)*$)"#$#.,5$-.$0$c#%*$*%,#%$`-.#)-/$J*,#($-&$0.$

-,#0($J0)%-X$&E&)#J$;20)"#%5$#)$0(=5$4VV@>=$b-)"$ )-J#5$ ,%'G$%#(#0&#$+%*J$J0)%-X$)0<(#)&$

<#/*J#&$C%*G%#&&-D#(E$&(*H#%=$!"#$c#%*U*%,#%$`-.#)-/&$-&$H"#.$)"#$,%'G$%#(#0&#$%0)#$-&$

-.,#C#.,#.)$ *+$ -)&$ /*./#.)%0)-*.=$ R.$ )"#$ *)"#%$ "0.,5$ )"#$ +-%&)$ *%,#%$ `-.#)-/$ J*,#($

,#&/%-<#&$)"#$%#(#0&#$%0)#$-&$/*./#.)%0)-*.$,#C#.,#.)$;b0,"#%5$#)$0(=5$6?44>=$

$ $
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Table 5-2: )*+*,-*#.%"*&%/-#(0#1*&0('1%"234+#+%56%-(+%7#-6-&,%"*7#'*+*,-*#0('16+,&%("-#
80('#/(19(-%&%("#7*&,%+-:#'*0*'#&(#;,<+*#=>?@ 

:)456&-10$;1<'1,6*12$,',4+10)2$=8>9?$
56&-'*+4160, $

@)&6$A&2)&$
=BC$?$

D1&,4$A&2)&$
=BC?$

81('./1 $
=BC$?$

2L SK8??$7?B$;1234> $ ?=V9V$ ?=:@:$ ?=VVV$

2LS K$8??$:?B$;1236> $ ?=V:9$ ?=:VV$ ?=VVV$

TE.C#%*.-/K2LQM88$7?B$;1237> $ ?=V98$ ?=:VV$ ?=VV@$

TE.C#%*.-/K$2LQM88$:?B$;1238> $ ?=V84$ ?=:9: $ ?=VAA$

3%#J*C"*%K$LM2$7?B$;1239> $ ?=VA8$ ?=:A@$ ?=VV@$

3%#J*C"*%K$LM2$:?B;123:> $ ?=V88$ ?=::4 $ ?=VV8$

!

]-.#)-/$J*,#(&$H"-/"$0%#$J*%#$&'-)0<(#$+*%$/*.)%*((#,$%#(#0&#$+*%J'(0)-*.&$0%#$c#%*$*%,#%$

0.,$1-G'/"-$ `-.#)-/$J*,#(&=$ ;1-G'/"-5$4V:7>$,#/(0%#,$ )"0)$ )"#$ ,%'G$%#(#0&#$+%*J$ .*.U

&H#((0<(#$J0)%-/#&$-&$G*D#%.#,$C%-J0%-(E$<E$,-++'&-*.=$TE&)#J&$)"0)$+*((*H$1-G'/"-$`-.#)-/$

J*,#($&"*H$0$,#/%#0&#$0&$0$+'./)-*.$*+$)-J#$-.$)"#$%0)#$*+$,%'G$%#(#0&#$+%*J$J0)%-X#&$

/*.)0-.-.G$H0)#%U&*('<(#$,%'G$0.,$0$H0)#%$-.&*('<(#$/0%%-#%=$!"-&$-&$,'#$)*$)"#$-./%#0&#$-.$

)"#$,%'G$%#(#0&#$,-++'&-*.0($C0)"$(#.G)"$H-)"$)-J#$0&$)"#$&*(D#.)$J*D#&$)*H0%,&$)"#$/#.)#%$

*+$)"#$J0)%-X$;1-G'/"-$4V:7>=$F'%)"#%J*%#5$,%'G$%#(#0&#$+%*J$)"#$)0<(#)&$H0&$C%-J0%-(E$

/*.)%*((#,$<E$C*(EJ#%$&H#((-.G$+*((*H#,$<E$,%'G$,-++'&-*.$)"%*'G"$)"#$&H*((#.$C*(EJ#%$0.,$

)"#.$&(*H$#%*&-*.$*+$)"#$)0<(#)$J0)%-X$;^0.aH0,#5$#)$0(=5$6?44>=$

!

!

!"E"$F+G*)4$/+&20),,H$5&1+G1*14I$+02$'0156&-14I$65$J)1(/4$65$,',4+10)2$&)*)+,)$

- )456&-10789* $',10($8>9 $

!0< (#$9=7$C%#&#.)&$C"E&-/0($-.+*%J0)-*.$0<*')$&#D#%0($N'0(-)E$/*.)%*($)#&)&$H"-/"$-./(',#e$
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)0<(#)$)"-/`.#&&5$"0%,.#&&5$+%-0<-(-)E$)#&)5$0.,$,%'G$H#-G")$'.-+*%J-)E$)#&)$+*%$)"#$(-N'-&*(-,$

)0<(#)$ +*%J'(0)-*.&$ *+$ J#)+*%J-.U13( $&'&)0-.#,$ %#(#0&#$ -./(',-.G$ /*.D#.)-*.0($ )0<(#)&$

'&-.G$123$;12 34 U123:>=$!"#$0-J$*+$J0`-.G$)"*&#$)#&)&$-&$)*$-.D#&)-G0)#$)"#$#++#/)$*+$

H#)$G%0.'(0)-*.$'&-.G$2i2$0.,$)"#$'&#$*+$123$*.$)"#$C"E&-/*/"#J-/0($/"0%0/)#%-&)-/&$*+$

)"#$ C%#C0%#,$ (-N'-&*(-,$ )0<(#)&=$ $W(($ (-N'-&*(-,$ )0<(#)&$ #X/#C)$ 123$ 8$;6=V8B>$0.,$

/*.D#.)-*.0($ )0<(#)& $;4=98B>$C0&&#,$ 0.,$ /*JC(-#,$ H-)"$ C"0%J0/*C#-0$P2$ %#N'-%#,$

&C#/-+-/0)-*.&$ +*%$ +%-0<-(-)E$ )#&)$H"#%#$ )"#$ (*&&$ *+$ )"#$ C*H,#%$H0&$ (#&&$ )"0.$ 4B=$ !"-&$

-.,-/0)#&$ )"0)$ )"#$ C%#C0%#,$ (-N'-&*(-,$ )0<(#)&$ H#%#$ *+$ &'++-/-#.)$ &)%#.G)"$)*$#.,'%# $)"# $

"0.,(-.G$0.,$C0/`-.G$C%*/#&&=$!"#$H#)$G%0.'(0)#,$(-N'-&*(-,$+*%J'(0)-*.&$'&-.G$2i2$0&$

(-N'-,$<-.,#%$"0D#$0$)%#J#.,*'&$%#&-&)0./# $)*$0.E$0,"#&-D#$+*%/#&$H-)"$)"#$H0(($*+$)"#$

+%-0<-(-)E$)#&)#%$*%$/*"#&-D#$+*%/#&$0J*.G$)"#$)0<(#)&=$F'%)"#%J*%#5$ '&-.G$ /*JC%#&&-*.$

+*%/#$)*$C%*,'/#$"0%,.#&&$*+$7?U89^5$(-N'-&*(-,$)0<(#)&$H-)"$)"#$"-#%0%/"-/0($)"-/`.#&&$*+$

7=79$)*$8=8A$JJ$H#%#$C%#C0%#,=$!"#$)"-/`.#&&$'.-+*%J-)E$/*'(,$<#$/*.&-,#%#,$0&$0$+'%)"#%$

/*.)%*($)*$)"#$-./%#0&#,$%#C%*,'/-<-(-)E$*+$(-N'-&*(-,$)0<(#)&$;L(UT0E5$#)$0(=5$6?4?>=$W(&*5$)"#$

0/N'-%#,$%#&'()&$-.$!0<(#$9=7$&"*H$0//#C)0<(#$)"-/`.#&&$'.-+*%J-)E$+*%$0(($J#)+*%J-.U13( $

(-N'-,&*(-,$)0<(#)&$;1234U123:> =$

3*.&-,#%-.G$)"#$-.)#G%0)-*.$*+$(-N'-,$D#"-/(#$-.$)"#$+*%J0)-*.$*+$(-N'-&*(-,$J#)+*%J-.U13( $

&'&)0-.#,$ %#(#0&#$ +*%J'(0)-*.5$ H#)$ G%0.'(0)-*.$ H0&$ 0CC(-#,$ *.$ +*%J'(0)-*.&$ ;1234U

123:>$ ;!0<(#$9=4>$'&-.G$2i2$-.$*%,#%$)*$#."0./#$)"#$+(*H0<-(-)E$0.,$/*JC%#&&-<-(-)E$*+$

)"#$(-N'-&*(-,$C*H,#%=$123$-&$+%##(E$+(*H0<(#$0.,$)"#%#+*%#$,'#$)*$)"#$0<&#./#$*+$.*.U

D*(0)-(#$ (-N'-,$ -.$ )"#$ /*.D#.)-*.0($ J#)+*%J-.U13( $.*$ G%0.'(0)-*.$ &)#C$ H0&$ C#%+*%J#,O$

"*H#D#%5$)"#$+%-0<-(-)E$%#&'()$H0&$Y4B=$

$
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;,<+*#=2AB#;C%/."*--:#/'6-C%"D#+(,7:#C,'7"*--:#0'%,<%+%&E#,"7#6"%0('1%&E#(0#F*%DC&#0('#
-6-&,%"*7#'*+*,-*#1*&0('1%"234+#+%56%-(+%7#&,<+*&-#6-%"D#3G4#80('#0('16+,&%("-H#
/(19(-%&%(":#'*0*'#&(#;,<+*#=>?>@#

!"#$%&'()"* +
(,)-.*/00+

1$$2 +
,'# 3*/00++++++++++++++++++++++++++++

1.45!2 +
,'#3*/00+

1*2+
!#)'6)&)(7+

8/)4,(+192 +

%*)!"#$)(7+
"!+8/)4,(+

1$42+
,:-; + !"#$%&%#"#$% !"$'%&%#"$(% !)"'*&$"'$ % #"+*% ,**%&%+"##%
,:-< + !"!'%&%#"#-% )"(+%&%#"*-% )*", - &'"(( % #"') % ,(+%&%!"!#%
,:-= + +")$%&%#",*% -%&%#"##% ("* - % #"(' % ,'(% &%+"'#%
,:-> + +"+!%&%#"#-% -"*#%&%#"*)% -,"!+&)")# % ,"(# % ,!$%&%!"!#%
,:-? + +"))%&%#"-'% .-%&%#"##% ("* - % #"#)% ,!'%&%!"!#%
,:-@ + +"$!%&%#"#(% -"-,%&%#"-,% -#"()&-"-) % #",$% ,'$%&%,"*#%

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

W&$ )"#$ ,-0J#)#%&$ +*%$ 0(($ )0<(#)&$ "0D#$ 0CC%*X-J0)#(E$ &-J-(0%$ D0('#&$ ;'&-.G$ &0J#$ )0<(#)$

C%#&&>5$)"#$/0'&#$+*%$D0%-0)-*.&$-.$)"#$)0<(#)$)"-/`.#&&$/0.$<#$#XC(0-.#,$-.$)#%J&$*+$)"#$

,-&&-J-(0%-)E$-.$)"#$H#-G")&$*+$)"#$)0<(#)&$H"-/"$0(&*$/*JC(-#,$H-)"$P2$(-J-)$&C#/-+-/0)-*.&=$

!0<( #)$"0%,.#&&$H#%#$&"*H.$)*$<#$G**,$+*%$12345$1236$0.,$/*.D#.)-*.0($;8=:A5$9=V7$

0.,$8=96$`GQF$j$;89=A@^5$9@=64$^5$88=74$^>$%#&C#/)-D#(E$H"#%#$1237$U$123:$&"*H#,$

C**%$ /%'&"-.G$ (*0,$ C%*+-(#$;4`GQ+>$ #D#.$ )"*'G"$ G%0.'(0)-*.$ C%*/#&&$ H0&$ 0CC(-#,=$ $W$

/*%%#(0)-*.$ <#)H##.$ )0<(#)$ "0%,.#&&$ 0.,$ -)&$ C*%*&-)E$H0&$ *<&#%D#,e$-./%#0&-.G$ )"#$

/*JC%#&&-*.$+*%/#$0.,$"0%,.#&&$*+$)0<(#)&$(#0,&$)*$)"#$%#,'/)-*.$*+$C*%*&-)E$0J*.G$)"#$

C0%)-/(#&$ -.$ )"#$ ,*&0G#$ 0.,$ %#,'/)-*.$ -.$ ,%'G$ %#(#0&#$ ;F-G'%#$ 9=6$+*%$ 1234$U$1236>=$

F*%J0)-*.$ *+$ &*(-,$ <%-,G#&$ 0J*.G$ )"#$ C0%)-/(#&$ *+$ )"#$ )0<(#)&$ /0.$ %#&'()5$(#0,-.G$)*$ 0$

,#/%#0&#$-.$)"#$-.)#%J*(#/'(0%$,-&)0./#$;20D0.-5$#)$0(=5$6?47>=$\*%#*D#%5$0$%#(0)-*.&"-C$

#X-&)&$<#)H##.$)0<(#)$"0%,.#&&$0.,$)"#$N'0.)-)E$0.,$)EC#$*+$)"#$.*.UD*(0)-(#$(-N'-,$D#"-/(#$

0&$H#(($0&$)"#$0J*'.)$0.,$ )EC#$*+$ )"#$ /0%%-#%$0.,$ /*0)-.G$ )"0)$0%#$<#-.G$ '&#,$ -.$ )"#$

+*%J'(0)-*.$*+$(-N'-&*(-,$)0<(#)&$;TC-%#0&$_$P*()*.5$4VVV>=$I)$H0&$+*'.,$)"0)$0$%#(0)-*.$/0.$

<#$+*'.,$ <#)H##.$)0<(#)$"0%,.#&&$0.,$)"#$(-N'-,$(*0,$+0/)*%$;M+>5$H"#%#$)"#$%#(0)-*.&"-C$
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-&$-.D#%&#(E$C%*C*%)-*.0(=$!"0)$-&5$H"#.$M+$-./%#0&#,5$)0<(#)$"0%,.#&&$,#/%#0&#,$0.,$)"-&$

+-.,-.G$-&$-(('&)%0)#,$-.$!0<(#$9=7=$!"-&$+-.,-.G$-&$/*.+-%J#,$<E$)"#$+*((*H-.G$,0)0$H"#%#$)"#$

)0<(#)$"0%,.#&&$*+$1234U123:$-&$8=:A5$9=V75$45$4=@?5$4$0.,$4=46$`GQF$%#&C#/)-D#(E$H-)"$0$

/*%%#&C*.,-.G$M+$D0('#&$*+$?=4:@$;1234$0.,$1236>5$?=6::$;1237$0.,$1238>$0.,$?=96$

;1239$0.,$123:>=$!"#$C%*C*&#,$#XC(0.0)-*.$)*$)"-&$-.D#%&#$%#(0)-*.&"-C$-&$)"0)$0&$)"#$M+$

D0('#$-./%#0&#&5$ )"#$ 0J*'.)$ *+$ (-N'-,$ '&#,$ 0(&*$ -./%#0&#&$/0'&-.G$ 0$ %#,'/)-*.$ -.$ )"#$

N'0.)-)E$*+$C*H,#%$#X/-C-#.)&$'&#,5$/0'&-.G$0$,%*C$-.$)"#$)0<(#)$"0%,.#&&=$I.$0$C%#D-*'&$

&)',E$ <E$ f0D0"#%-$ #)$ 0(5$6?485$-)$ H0&$ +*'.,$ )"0)$H#)$ G%0.'(0)-*.$ -.$ /*J<-.0)-*.$ H-)"$

(-N'-&*(-,$&E&)#J$/0.$&"*H$C*&-)-D#$-JC0/)$*.$)"#$"0%,.#&&$*+$)"#$)0<(#)&=$1*H#D#%5$)"-&$

&/-#.)-+-/$+0/)$H0&$.*)$&##.$-.$)"#$(-N'-&*(-,$+*%J'(0)-*.$*+$&'&)0-.#,$%#(#0&#$J#)+*%J-.U

13( $'&-.G$123$0&$/0%%-#%$0.,$0&$&'&)0-.-.G$0G#.)=$!"#$C*&&-<(#$#XC(0.0)-*.$/*'(,$<#$,'#$

)*$)"#$"-G"$D-&/*&-)E$C%*C#%)E$*+$3%#J*C"*%KLM2$/%#0)-.G$0.$'.+#0&-<(#$#.D-%*.J#.)$-.$

"0D-.G$ +%##(E$ +(*H0<(#$ C*H,#%&=$ ^#D#%)"#(#&&5$ )"#$ 0CC(-/0)-*.$ *+$ H#)$ G%0.'(0)-*.$ "0&$

&"*H.$C%*J-&-.G$%#&'()&$H-)"$&'/"$ "-G"(E$D-&/*'&$ .*.UD*(0)-(#$ (-N'-,&$;f0D0"#%-5$#)$0(=5$

6?48>$"*H#D#%5$123$-.$"-G"$G%0,#$"0&$0$G#($)EC#$/"0%0/)#%-&)-/$)"0)$J0`#&$-)$'.C%0/)-/0($

)*$G%0.'(0)#$#0&-(E$'&-.G$0.E$0CC(-/0<(#$(-N'-,$<-.,#%&=$!"#%#+*%#5$-)$/0.$<#$&'GG#&)#,$)"0)$

+*%$+')'%#5$#./0C&'(0)-*.$*+$123$9$0.,$123:$-.)*$&-c#$c#%*$/0C&'(#&$H*'(,$<#$&)%*.G(E$

%#/*JJ#.,#,=$W,,-)-*.0((E5$ -.$%#G0%,&$)*$'.-+*%J-)E$*+$H#-G")5$0(($(-N'-&*(-,$J#)+*%J-.U13( $

)0<(#)&$ H#%#$ +*'.,$ )*$ <#$ C%0/)-/0((E$ H-)"-.$ P2$ (-J-)&=$RD#%0((5$ G%0.'(0)#,$ (-N'-&*(-,$

+*%J'(0)-*.&$ *+$ &'&)0-.#,$ J#)+*%J-.U13( $'&-.G$ 123$ &"*H#,$ 0//#C)0<(#$ G**,$ )0<(#)&$

H-)"-.$(-J-)&$'.-+*%J-)E$*+$H#-G")5$(*H$+%-0<-(-)E$H-)"$0//#C)0<(#$)"-/`.#&&$0.,$"0%,.#&&=$

Z-++#%#.)$(-N'-,$<-.,#%&$H#%#$)#&)#,$-.$)"-&$%#&#0%/"5$0.,$0J*.G&)$)"#J5$*.(E$2i2$H*%`#,$
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0CC%*C%-0)#(E$H-)"$123$0.,$H0&$0$&'-)0<(#$(-N'-,$<-.,#%$)"0)$H0&$'&#,$)*$G%0.'(0)#$1235$

"*H#D#%5$C**%$+%-0<-(-)E$)0<(#)&$H#%#$*<)0-.#,= $

!"! "$K.+0010($)*).4&60$- 1.&6,.6LI$65$,',4+10)2$&)*)+,)$-)456&-10 789* $',10($8>9 $

 
!"#$ &/0..-.G$ #(#/)%*.$ J-/%*&/*C#$ J-/%*&)%'/)'%#$ *+$ (-N'-&*(-,$ +*%J'(0)-*.$ '&-.G$123$

;1234 U123:>$-./(',-.G$C'%#$J #)+*%J-.U13( $0.,$ C'%#$123$0%#$&"*H.$-.$F-G'%#$9=7=$I)$

/0.$ <#$ &##.$ +%*J$ )"#$ -J0G#&$ )"0)$ C'%#$ ,%'G$ -&$ ,-++#%#.)$ -.$ &"0C#$ +%*J$ )"#$ (-N'-&*(-,$

+*%J'(0)-*.&$ -.,-/0 )-.G$ -)&$ /%E&)0((-.#$ .0)'%#$ *+$ J#)+*%J-.U13( =$S#.#%0((E5$ )"#$ TL\$

C"*)*J-/%*G%0C"&$*+$(-N'-&*(-,$C*H,#%&$;1234 U123:>$,#J*.&)%0)#$)"#$,%'G$C0%)-/(#&$0%#$

#.)%0CC#,$ *.)*$ )"#$ &'%+0/#$ *+$ )"#$ /0%%-#%$ J0)#%-0($ ;123>$ *%$ H-)"-.$ )"#J$ 0.,$ /0'&#&$

&'%+0/#$J*,-+-/0)-*.$*+$)"#$,%'G$C0%)-/(#$$;^.0J0.-5$#)$0(=5$6?4:>O$;$;P')%#,,E$_$Z',"-C0(0$

5$6?49>=$

$ $
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Pure HPC  

 
Pure metformin (x1000) 

$
1234 $

$
1236 $

$
1237 $

$
1238 $

 
HPC5 

 
HPC6 

I%D6'*#=>AB#JKL#1%/'(9C(&(D',9C-#(0#96'*#1*&0('1%"234+#,"7#-6-&,%"*7#'*+*,-*#
1*&0('1%"234+#+%56%-(+%7#9(F7*'-#6-%"D#3G4>#)*0*'#&(#;,<+*#=>?#0('#0('16+,&%("-H#
/(19(-%&%("#

$ #
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!"M"$D6'&1)&$4&+0,56&-$105&+&)2$,L).4&6,.6LI$=DFNB?$65$8>9$56&-'*+4160, $

W//*%,-.G$)*$;T-(D#%&)#-.5$#)$0(=5$4VV4>5$)"#$-.)#%0/)-*.$<#)H##.$,%'G$0.,$#X/-C-#.)&$*%$

(-N'-,$D#"-/(#&$/0'&#$0$&"-+)$-.$)"#$C#0`&$/*%%#&C*.,-.G$)*$)"#$+'./)-*.0($G%*'C&$*+$)"#$

,%'G$)*$,-++#%#.)$H0D#.'J<#%&=$W,,-)-*.0((E5$)"#$0<&*%C)-*.$<0.,&$*+$)"#$+'./)-*.0($G%*'C&$

0%-&#$+%*J$&)%#)/"-.G$0.,$,#+*%J0)-*.$D-<%0)-*.&=$

F-G'%#$9=8=$J#)+*%J-.U13( $Id$&)',-#&5$%#D#0(#,$)H*$)EC-/0($<0.,&$0)$77:A$0.,$76V6$/J$U4$

,'#$)*$^ U1$C%-J0%E$&)%#)/"-.G$0.,$0$<0.,$0)$749:$/J$U4$,'#$)*$^ U1$&#/*.,0%E$&)%#)/"-.G=$

W,,-)-*.0((E5$/"0%0/)#%-&)-/&$<0.,&$0)$4:67$0.,$49:4$H#%#$*<&#%D#,$)*$<#$,#.*)#,$$$+*%$

^ U1$0&EJJ#)%-/$,#+*%J0)-*.=$F'%)"#%J*%#5$&"-+)&$*%$%#,'/)-*.$-.$-.)#.&-)E$+*%$)"#$F!Id$

<0.,&$*+$C'%#$J#)+*%J-.U13( $0.,$,-&0CC#0%0./#$*+$)"#$&"0%C$C#0`$*+$J#)+*%J-.U13( $H0&$

*<&#%D#,$-.$(-N'-&*(-,$+*%J'(0)-*.&$; F-G'%#$9=8>$H"-/"$,#C-/)$/(#0%$/"0.G#$-.$)"#$&)%'/)'%#$

*+$)"#$,%'G$0+)#%$)"#$-.)#%0/)-*.$<#)H##.$)"#$(-N'-,$D#"-/(#5$#X/-C-#.)&$0.,$J #)+*%J-.U13( =$$

123$+*%J&$0$C#0`$0)$4?8:$/J$ U4$0.,$-&$/(#0%(E$&##.$-.$0(($(-N'-&*(-,$+*%J'(0)-*.&$-./(',-.G$

/*.D#. )-*.0($C*H,#%$0.,$)"#$+-.G#%C%-.)$%#G-*.&$*+$(-N'-&*(-,$J#)+*%J-.U13( $0.,$123$0%#$

&'C#%-JC*&#,=$!"# $&)',E$&"*H&$,%'G$/*./#.)%0)-*.$"0&$.*$-JC0/)$*.$)"#$F!Id$&C#/)%0$

0.,$)"'&$.*$,-++#%#./#$0CC#0%&$<#)H##.$7?B$0.,$:?B$,%'G$/*./#.)%0)-*.&$-.$(-N'-&*(-,$

C%*C#%)-#&=$
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Pure metformin 

 
Conventional powder and pure HPC 

 
1234$0.,$$1236 $

$
1237$0.,$1238 $
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I%D6'*#=>MB#I;2!)#-9*/&',#(0#-6-&,%"*7#'*+*,-*#1 *&0('1%"234+#+%56%-(+%7#6-%"D#3G4>#

    ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
$ $
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!"O"$%155)&)041+*$,.+0010($.+*6&1-)4&I$=%K9?$65$,',4+10)2$&)*)+,)$*1<'1,6*12$

- )456&-10789* $

ZT3$)"#%J*G%0J&$*+$J#)+*%J-.U13( $1234 U123:$0%#$&"*H.$-.$!0<(#$9=8=$!"#$0.0(E&#&$

H#%#$ '&#,$ -.$ *%,#%$ )*$ -.D#&)-G0)#$ )"#$ C*&&-<(#$ &*(-,U&)0)#$ -.)#%0/)-*.&$ <#)H##.$ )"#$

/*JC*.#.)&$ ;,%'G$ 0.,$ #X/-C-#.)&>$0.,$ /*JC0)-<-(-)E$ -.$ 0(($ )"#$ #X0J-.#,$ (-N'-&*(-,$

+*%J'(0)-*.&=$ ZT3$ )"#%J*G%0J$ *+$ C'%#$ J#)+*%J-.U13( $-.$)0<(#$ 9=8$#X"-<-)#,$ 0$ &"0%C$

#.,*)"#%J-/$C#0`$0)$! J$*+$676=VV$
?3$;J#()-.G$C*-.)>$0.,$#.)"0(CE$*+$649=@fQG$-.,-/0)-.G$

+'&-*.$0.,$/%E&)0((-.-)E$*+$J#)+*%J-.U13( =$!"#$)"#%J*G%0J&$*+$0(($(-N'-&*(-,$J #)+*%J-.U13( $

;1234 U123:>$&"*H#,$<%*0,$#.,*)"#%J-/$C#0`&$0.,$%#,'/)-*.$-.$J#()-.G$C*-.) $;k4 U7l35$

!0<(#$9=8>=$I.$ /*JC0%-&*.$H-)"$)"#$C'%#$J #)+*%J-.U13( $)"#%J*G%0J5$)"#$%#&'()&$*+$)"#$
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#",02&"'F@!!; I@!!OG'%$"'+,15.'0.' L063$"'MB=B'H('0+'2&"%$'(,%('(,"'*"$2".(%6" '14') "(41$)0.I

:P&'$"&"%+"'0.'(,"'/0+(0&&"/'5%("$'/0++1&3(01.')"/03)'0+'+06.0402%.(&J',06,'0.'%'+,1$('(0)"B'
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MB='(,%(' (,"' (%-&"(+' *$"*%$"/' - J' &0K30+1&0/'("2,.0K3" ' F@!!;' %./' @!! =G' 5,02,' 21.(%0.'

7#02"&8 9:;<='%+ '%'2%$$0"$'+,15'4%+("$'/$36'$"&"%+"'$%("'*$1*"$(0"+'F;<<T'%4("$';',13$G'

0.'21)*%$0+1.'50(,'@!!O '%./'@!!S'/$36'$"& "%+"'FUEBST'%./'RDBOTQ'%4("$';',13$G')%($0V'

(%-&"(+B'W,"'$"+3&(+'+,15"/'(,%('(,"'*"$2".(%6"'14'/$36'$"&"%+"'4$1)'&0K30+1&0/')%($02"+'

21.(%0.0.6'>3/$%60(8 ?@9A'%./'7#02"&8 9:;<='0.'(,"'$%(01.'14'ECD'+,15"/'&15"$'$"&"%+"'

$%("' -3(' F9X<B<SGB'W,0+' 213&/' -"' /3"' (1 ' /044"$".2"' 0.' 5%("$' *"$)"%-0&0(J' 14' (,1+"' (51'

*1&J)"$+'%+'5%("$'2%.'*"$)"%("')1$"'4$""&J'0.(1'>3/$%60(8 ?@9A'(,%.'0. (1'7#02"&8 9:;<='

21.(%0.0.6' (%-&"(+' /3"' (1' (,"' $"&%(0#"' ,J/$1*,0 &020(J' 14' (,"' ?@' *1&J)"$'F7Y%$)0Q' "(' %&BQ'

=<<=GZ'F[%#%/Y%/",Q'"('%&BQ'=<<RGB'7//0(01.%&&JQ'(,"'/$36'21.2".($%(01.'0.'&0K30/')"/02%(01.'
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$"&"%+"'(,%.'M<T'/$36'21.2".($%(01.B'P1)*%$%-&J'@!!;'%./'@!!=',% #" '&0K30/'&1%/'4%2(1$'

14'<BRQ'(,3+',06,"$'*"$2".(%6"'/$36'$"&"%+"'5%+'+"".'0.'(,"+"'(51'41$)3&%(01.+'%./'.1('

0.'@!!E'%./'@!!O'5,"$"'(,"0$'&0K30/'&1%/'4%2(1$+'5 "$"' <B=B'W,0+'40./0.6'0+'%&+1'21.40$)"/'

-J' (,"' 21)*%$0+1.' -"(5"".'@!!O'%./'@!!SB' :06,"$' /$36'$"&"%+"' 5%+'+"".' 0.'@!!O '

FUEBOTG' 50(,' E<T' /$36' 21.2".($%(01.' (,%.' @!!S' FRDBOTG' 5,02,' 21.(%0.+' M<T'

21.2".($%(01.'14'/$36B'W,"$"41$"Q'(,"'0.2$"%+"'0.'(,"'%)13.(' 14'&0K30/'#",02&"'&"%/+'(1'%.'
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!"# $%&#'(#"((&#)&#*)+,-(#./0 1#&2#","3%)&(45-(6(%"(#(77($3"#8(-(#2'"(-9(4#8)3:#; (372-;)&5

<=6#>??@5>??A#6)B,)"26)4#3%'6(3"#8:)$:#8(-(#C-(C%-(4#8)3:#D,4-%+)3EF>GHI#%"#3:(#&2&5

926%3)6(# 6)B,)4# 9(:)$6(# %&4# D,4-%+)3EF>JK# %"# 3:(# $%--)(-# L)&# $2;')&%3)2&# 8)3:#

!9)$(6EJ<@H0M/# *%"3# 4)""26,3)2&# -%3(# 8%"#2'"(-9(4# ,")&+# D,4-%+)3EF>GHI# %63:2,+:#

6)3(-%3,-(1#",$:#%"#LN2O%C%66O1#(3#%6/1#0HHPM1#",++("3"#","3%)&)&+#C-2C(-3O#-(C2-3(4#72-#",$:#

C26O;(-" /# Q:)"# $%&# '(# %33-)',3(4# 32# 3:(#:O4-2C:)6)$# &%3,-(# 27# D,4-%+)3EF>JK1# 8:(&#

(RC2"(4#32#3:(#4)""26,3)2&#;(4),;1#8%3(-1#4)77,"(4#)&32#3:(#7-((#"C%$("#27#3:(# ;%3-)R/#

SC2&# "269%3)2&# 27# 3:(# C26O;(-# $:%)&"# 4,(# 32# C26O;(-# -(6%R%3)2&1#%&#)&$-(%"(# )&# 3:(#

4);(&")2&"#27#3:(#C26O;(-#;26($,6("#$%&#'(#2'"(-9(4/ #

#

!44)3)2&%66O1# 3:(-(# 8%"# &2# ")+&)7)$%&3# 4)77(-(&$(# %;2&+# 6)B,)"26)4# 3%'6(3"# )&# 3:()-# 4-,+#

-(6(%"(#LC59%6,(#)"#TH/HAM/#Q:)"#7)&4)&+#$%&#'(#-(6%3(4#32#3:(#4-,+U"#&%3,-(#%&4#3:(#8%O#)3#

)&3(-%$3"#8)3:#3:(#6)B,)4#9(:)$6("#%&4#23:(-#(R$)C)(&3"/#?);)6%-6O1#)&#%#"3,4O#C(-72-;(4#'O#

D6V2-4O# (3# %6/# L0H@GM1# 3:(O# C-(C%-(4# 6)B,)"26)4#"C)-2&26%$32&(# 3%'6(3"# ,")&+#

W266)$2%3E?FGHI#%"#3:(#&2&5926%3)6(#6)B,)4#9(:)$6(#%&4#2'"(-9(4#&2#","3%)&(45-(6(%"(#

(77($3"/#Q:(#C-2C2"(4#(RC6%&%3)2&#8%"#4,(#32#3:(#4-,+U"#)&3(-%$3)2&#8)3:#3:(#(R$)C)(&3"1#

-%C)4# 4)")&3(+-%3)2&# 27# 3%'6(3"# 4,(# 32# C22-# :%-4&(""# 2-# )&",77)$)(&3# $2&$(&3-%3)2&# 27#

W266)$2%3E?FGHI#32#C-24,$(#","3%)&(4#-(6(%"(#(77($3/#Q:(-(72-(1#3:)"#$%&#%6"2#'(#%#9%6)4#

(RC6%&%3)2&#32#3:(#$,--(&3#-(",63"#8)3:#;(372-;)& 5<=61#3%V)&+#)&32#%$$2,&3#3:%3#;(372-;)&5

<=6#)"#:)+:6O#8%3(-#"26,'6(#%&4#3:(-(72-(#$2,64#:%9(#-(%$3(4#4)77(-(&36O#8:(&#'()&+#)&#

$2&3%$3# 8)3:# D,4-%+)3EF>GHI# %&4# D,4-%+)3EF>JK# 8:)$:# 8%"# $2&7)-;(4# 'O# *QXF#%&4#

I?=#-(",63"/ #

#
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!#"3,4O#'O#Y%9%4Z%4(:#(3#%6/#L0HH[M#C,'6)$)"(4#3:(#);C%$3#27#+-%&,6%3)2&#C-2$(""#2&#3:(#

-(3%-4%3)2&#27#C-2C-%&2626#6)B,)"26)4#-(6(%"(/#X&#3:(#"%;(#"3,4O1#3:(#%,3:2-"#$6%);(4#,")&+#

$2&9(&3)2&%6#3%'6(3"#8)3:2,3#3:(#%CC6)$%3)2&#27#+-%&,6%3)2&#C-2$(""#":28(4#:)+ :(-#4-,+#

-(6(%"(#8)3:#D,4-%+)3EF>#3:%&#F?/#<28(9(-1#8:(&#8(3#+-%&,6%3)2&#8%"#%CC6)(4# ,")&+#

<J\=# %" #%#6)B,)4# ')&4(-# 2&# 3:(# "%;(# 72-;,6%3)2&"1# 3:(# -(",63"# 8(-(# 3:(# 2CC2")3(]#

D,4-%+)3E#F>#":28(4#"628(-#4-,+#-(6(%"(#-%3(#3:%&#3:2"(#C-(C%-(4#,")&+#D,4-%+)3EF?/#

Q:(#C2"")'6(#(RC6%&%3)2&#8%"#6)&V(4#32#3:(#,"(#27#<J\=#)&#3:(#+-%&,6%3)2&#C-2$(""#%&4#

)3"#(77($3#2&#-(6(%"(#C%33(-&#%"#%#-(",63#27#4-,+#C%-3)$6(#$2%3)&+#$2&3%)&)&+#D,4-%+)3EF>#

%&4#&23#D,4-%+)3E#F?/#\2-(29(-1#)&#3:)"#$,--(&3#-("(%-$:#3:(#,"(#27#D,4-%+)3EF> GHI#%"#

3:(#&2&5926%3)6(#6)B,)4#9(:)$6(#%&4#6)B,)4#')&4(-#72-#3:(#C-2$(""#27#8(3#+-%&,6%3)2&#4)4#&23#

:%9(# %&O# -(3%-4%3)2&# (77($3# 2&# 3:(# -(6(%"(# 27# ;(37-2;)&# 6)B,)"26)4/#K&# 3:(# $2&3-%-O1# )3#

C-24,$(4#"3(%4O#%&4#);;(4)%3(#-(6(%"(#3%'6(3"/#S&6)V(#3:(#C26O"2-'%3(#[H#8:)$:1#)"#%6"2#

%# &2&5926%3)6(# 6)B,)4# 9(:)$6(# ,"(4# 'O# Y%9%4Z%4(:# (3# %6/#L0HH[M#%62&+# 8)3:# D,4-%+)3# 32#

","3%)&#3:(#-(6(%"(#27#C-2C-%&2626/#K&(#27#3:(#)&3(-("3)&+#C-2C(-3)("#27#C26O"2-'%3(#[H#'O#

8:)$:#)3#$%&#-(4,$(#3:(#+6%""#3-%&")3)2&#3(;C(-%3,-(#27#3:(#C26O;(-"#)&#8:)$:#6(%4"#32#

-(6(%"(#C-262&+%3)2&#27#6)B,)"26)4#3%'6(3"#4,(#32#)3"#C6%"3)$)3O#(77($3/#

!#"3,4O#'O#L?:%:1#(3#%6/1#0H@0M#C(-72-;(4#%#"3,4O#2&#72-;,6%3)2&#27#;)$-2"C:(-(#'%"(4#

2-24)"C(-")'6(#3%'6(3"#27#)32C-)4(#<=>1#%&4#)&#3:(#4)""26,3)2&#C-27)6(1#8:(-(#3:(#C<#27#3:(#

;(4),;#8%"#@/01#)3#8%"#2'"(-9(4#3:%3#8)3:)&#3:(#7)-"3#@H#;)&,3("1#PH^#27#3:(#4-,+#8%"#

-(6(%"(4/#!$$2-4)&+6O1#)&#3:)"#$,--(&3#-("(%-$:#C-2_($31#3:(#4)""26,3)2&#"3,4O#C(-72-;(4#)&#

4)"3)66(4#8%3(-#%&4#3:(#-(",63#2,3$2;(#8%"#9(-O#)&3(-("3)&+/#!73(-#@H#;)&,3("#27#4)""26,3)2&#

-,&1#>??@#-(6(%"(4#P@^#27#6)B,)"26)4#;(372-;)&5<=61#726628(4#'O#>??01#>??G#%&4#>??`#

8:(-(#3:(#-(6(%"(#8%"#P[^1#[a^#%&4#[A^ 1#-("C($3)9(6O/#Q:(-(72-(1#)3#)"#(RC($3(4#3:%3#%"#
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"22&#%"#D,4-%+)3E#4)""269("#)&#3:(#%$)4)$#(&9)-2&;(&3#27#3:(#"32;%$:1#3:(#4-,+#8)66#'(#

B,)$V6O#-(6(%"(4#2-#(9(&#'(72-(#-(%$:)&+#3:(#"32;%$:#)/(/#)&#3:(#;2,3:#L%"#3%'6(3"#":28(4#

7%"3# 4)")&3(+-%3)&+# (77($3M/# b(9(-3:(6(""1# Y%9%4Z%4(:# (3# %6/# L0HH[M#$6%);(4# 3:(# ,"(# 27#

+-%&,6%3)2&# :%"#+-(%3(-# );C%$3# 2&# ","3%)&(4# -(6(%"(# '(:%9)2,-# 27# 6)B,)"26)4# 3%'6(3"/#

=2&9(-"(6O1#)&#3:(#$,--(&3#"3,4O1#8(3#+-%&,6%3)2&#,")&+#D,4-%+)3EF>GHI#%"#%#6)B,)4#')&4(-#

":28(4# &2# ","3%)&)&+# -(6(%"(# '(:%9)2,-# 2&#; (372-;)&5<=6#>)B,)"26)4# 3%'6(3"L>??@5

>??`M1#)&"3(%4#%66#3%'6(3"#":28(4#);;(4)%3(#-(6(%"(#8)3:#7%"3#4)")&3(+-%3)2&#C-27)6(#LF(7(-#

32#?($3)2&#./`M/#\2-(29(-1#3:(#-(%"2&#72-#$:22")&+#D,4-%+)3#EF>#29(-#D,4-%+)3EF?#8%"#

3:(#C,'6)":(4 #-("(%-$:#C%C(-"/#Y%9%4Z%4(:#(3#%6/#L0HH[M#C-(C%-(4#6)B,)"26)4#C-2C-%&2626#

%"#","3%)&(4#-(6(%"(#3%'6(3"#,")&+#D,4-%+)3EF>#%&4#D,4-%+)3EF?#8:(-(#3:(O#$2;C%-(4#

3:(#-(3%-4%3)2&#(77($3#)&#3:(#-(6(%"(#27#C-2C-%&2626#'O#,")&+#'23:#C26O;(-"/#!"#%#-(",631#

D,4-%+)3EF?#":28(4#%#;2-(#","3%)&(4#-(6(%"(#(77($3#4,(#32#)3"#:O4-2C:2')$#C-2C(-3)("#

8:)$:#-(4,$("#3:(#C(-;(%')6)3O#27#8%3(-#)&32#3:(#;%3-)R/#<28(9(-1#,C2&#%CC6)$%3)2&#27#8(3#

+-%&,6%3)2&# 3($:&)B,(# ,")&+# <J\=1# 3:(# 2,3$2;(# 8%"# -(9(-"(4/# c(3# +-%&,6%3)2&# :%4#

-(;%-V%'6(# );C%$3# 8)3:# +-(%3(-# -(3%-4%3)2&# (77($3# 2&# C-2C-%&2626# 6)B,)"26)4# 3%'6(3"#

$2&3%)&)&+#D,4-%+)3EF>#LY%9%4Z%4(:1# (3#%6/1#0HH[M/#d(31#%73(-#%CC6)$%3)2&#27#3:(#%'29(#

C-)&$)C6(1# );;(4)%3(# -(6(%"( #%&4# 7%"3# 4)")&3(+-%3)&+# 72-;,6%3)2&"# 27# ;(372-;)&5<=6#

6)B,)"26)4#3%'6(3"#8(-(#2'3%)&(4#8:)$:#%44"#%#&(8#%CC-2%$:#%&4#4)"$29(-O#32#3:(#6)B,)"26)4#

6)"3#27#%$:)(9(;(&3"/#*2-#7,3,-(#82-V1#3%"3(#;%"V)&+#(R$)C)(&3"#$%&#'(#%44(4#32#;%V(#3:(#

;(372-;)& 5<=6#2-24)"C(-")'6(#3%'6(3"#;2-(#$,"32;(-#7-)(&46O#72-#C%3)(&3"/#

#
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!"#"$%&'()*+',-$)($, ./01,$21'34,5$6./01, $4.*7&1885$(*'./'0',-5$7'8'&,13*.,')&$ .&7$

9&'()*+',-$)($7*93$:)&,1&, $

#
Q%'6(# ./0# ":28"# %# $2;C%-)"2&#27# 3:(# $2&3(&3# ,&)72-;)3O1# 7-)%')6)3O1# :%-4&(""# %&4#

4)")&3(+-%3)2&# 3("3"# )&# 3(-;"# 27# ;(%&"# %&4# "3%&4%-4# 4(9)%3)2&"#'(38((&# 4)77(-(&3#

; (372-;)& 5<=6#6)B,)"26)4"# ,")&+# D,4-%+)3EF>GHI1#%"#%#&2&5926%3)6(# 6)B,)4# 9(:)$6(1#%&4#

D,4-%+)3EF>JK 1#%"#%#$%--)(-# )&# $2&_,&$3)2&#8)3:# ! 9)$(6EJ<@H0#LGeaM# 3:%3# :%9(# '((&#

+-%&,6%3(4#,")&+#D,4-%+)3EF>GHI#%"#%#6)B,)4#')&4(-/#Q:(#4-,+#$2&3(&3#,&)72-;)3O#-(",63"#

":28#3:%3#3:(#%66#72-;,6%3)2&"#L>??@5>??`M#%-(#8)3:)&#3:(#N-)3)":#J:%-;%$2C2()%#0H@a#

"C($)7)$#6);)3"#L[A5̂@@A^M/#\2-(29(-1#3:(#$:%&+)&+#)&#3:(#B,%&3)3)("#2-#3OC(#27#$%--)(-#

":28"#")+&)7)$%&3#(77($3#2&#3:(#,&)72-;)3O#27#3:(#4-,+#)&#3:("(#72-;,6%3)2&"/##*2-#)&"3%&$(1#

>??@# %&4# >??0#":28# 4-,+# $2&3(&3# 27# @@H^# %&4# @H`^# 8:(-(# 3:(# ,"(4# $%--)(-# 8%"#

!9)$(6EJ< @H0# L;)$-2$-O"3%66)&(# $(66,62"(# 2&6OM/# K&# 3:(# 23:(-# :%&41# 8:(&# 3:(# $%--)(-#

$2&"3)3,3)2&#8%"#;%4(#)&32#%#;)R3,-(#27#!9)$(6EJ<@H0#%&4#D,4-%+)3EF>JK#8)3:#%#-%3)2#27#

Gea1# 3:(# 4-,+# $2&3(&3# ,&)72-;)3O# :%"# 4-2CC(4# 32# PA^# %&4# [a^# 72-# >??G# %&4# >??`#

-("C($3)9(6O/##!"#%#$2&"(B,(&$(1#3:(#8(3#+-%&,6%3(4#72-;,6%3)2&"#,")&+#D,4-%+)3EF>GHI#

6)B,)4#')&4(-#%&4#D,4-%+)3EF>JKe#!9)$(6EJ< @H0#%"#$%--)(-#42#%77($3#3:(#4)"3-)',3)2&#27#3:(#

4-,+# )&")4(# 3:(# D,4-%+)3EF>GHI# 6)B,)"26)4# '(4# "O"3(;"/# Q:(# 6)B,)4# ')&4(-#

LD,4-%+)3EF>GHIM#)"#$2;C%3)'6(# 8)3:# 3:(# 6)B,)4# 9(:)$6(# LD,4-%+)3EF>GHIM# %&4# 3:(#

72-;%3)2&# 27# 3:(# +-%&,6("# ","3%)&# 3:(# 4)"3-)',3)2&# 27# 3:(# 6)B,)4# 9(:)$6(# )&")4(# 3:(# "26)4#

7-%;(82-V/ #

#X&#-(+%-4"#32#3:(#7-)%')6)3O#3("3"1#&2&(#27#3:(#6)B,)"26)4#72-;,6%3)2&"#-(%$:(4#@^#62""/#Q:(#

7-)%')6)3O#C(-$(&3%+(#72-#>??@5>??`#%-(#H/H@^1#H/HG^1#H/`A^#%&4#H/`0^#-("C($3)9(6O/#
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Q:(#-(",63"#7,67)66(4#3:(#4(;%&4"#27#3:(#N-)3)":#J:%-;%$2C2()%#0H@a#$-)3(-)%#3:%3#C-("(&3#

%&#(R$(66(&3#-(")"3%&$(#32#:%&46)&+#%&4#C%$V%+)&+#27#3:(#C-(C%-(4#3%'6(3"/#

X&#3:)"#"3,4O1#3:(#-%&+(#27#:%-4&(""#)"#'(38((&#./PAV+f7#L.[/@@bM#%&4#P/0A#W+f7#LPH/.AbM/#

S")&+# !9)$(6EJ< @H0# %"# %# $%--)(-# 72-# >??@# %&4# >??0#%&4# !9)$(6EJ< @H0# 8)3:#

D,4-%+)3EF>JK# LaeGM# %"# $%--)(-"# 72-# >??G# %&4# >??`1# 6(%4"# 32# $29(-# 3:(# ",-7%$(# %&4#

)&$-(%"(#"26)4#'-)4+("#%;2&+#C%-3)$6("/#J%-3)$6("#,&4(-+2#4(72-;%3)2&#%&4#&2&5-(9(-")'6(#

$:%&+("#27#3:()-#":%C("#%"#%#-("C2&"(#32#$2;C-("")2&#72-$("#'()&+#%CC6)(4]#3:(-(72-( 1#)3#

$%&#'(#"%)4#3:%3#$%--)(-"#,"( 4#)&#3:)"#"3,4O#%-(#$%C%'6(#27#(R:)')3)&+#C6%"3)$)3O#'(:%9)2-#
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"3$*7.$2 . *3"#2&+EJK( $,)#.$,.0T/$"# $#.%)-*&"+$&+$&+*.+'&*I$"3$,.0T' 6$?7&'$-70+1.$2&17*$5.$

0**#&5)*.%$*"$*7.$&+*.#0-*&"+$5.*8..+$*7.$%#)1$B2.*3"#2&+EJK( G$0+%$*7.$.]-&,&.+*'$)'.%$

')-7$0'$L)%#01&*MNCHOP$0+%$L)%#01&*MNC;V6$$

$

$
;)#.$2.*3"#2&+$$

$
$$$$$$L)%#01&*MNCHOP$0+%$L)%#01&*M$NC;V $$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$
$

$
CDD<$

$
CDD@$



 
205 

 

$
CDDH$

$
CDDF$

!"#$%&'( )@+'!?9AB'04&>2%.'35'8&253%8"19:;6 '6"7$"036"/0'$0"1#'C$/%.#"2D'EFGGH9FGG@I)!3%'
53%8$6.2"310='>38430"2"31'%&5&%'23'?.<6&'()H'

 
             
A6A6$P&33.#.+*&0($'-0++&+1$-0("#&2.*#I$BPDKG$
 
 
P&33.#.+*&0($ '-0++&+1$ -0("#&2.*#I$ 0+0(I'&'$ 80'$ ,.#3"#2.%$ *"$ %.*.#2&+.$ *7.$ -#I'*0((&+.$

+0*)#.$"3$*7.$%#)1$0+%$,"''&5(.$&+-"2,0*&5&(&*I$"3$*7.$%#)1$8&*7$.]-&,&.+*'$ )'.%$&+$*7.$

(&>)&'"(&%$3"#2)(0*&"+$%.4.(",2.+*6$$!&1)#.$A6=$%.,&-*'$*7.$*7.#20($,#",.#*&.'$"3$(&>)&'"(&%$

3"#2)(0*&"+'$ "3$ 2.*3"#2&+EJ K($ )'&+1$ L)%#1&*MNCHOP6$ PDK$ *7.#2"1#02'$ "3$ ,)#.$

2 .*3"#2&+EJK( $'7"8.%$ 0$ '70#,$ .+%"*7.#2&-$ ,.0T$ 0*$ @H@6\\OK$ -"##.',"+%&+1$ *"$ &*'$

2.(*&+1$,"&+*$8&*7$#.',.-*&4.$.+*70(,I$"3$@<=6Y`S16$?7&'$'70#,$.+%"*7.#2&-$,.0T$&+%&-0*.'$

*7.$-#I'*0((&+.$+0*)#.$"3$%#)16$?7.$'7&3*'$"3$.+%"*7.#2&-$,.0T$"3$2.*3"#2&+EJK( $&+$*7.$PDK$

*7.#2"1#02'$ *"$("8.#$*.2,.#0*)#.'$ &+%&-0*.'$*70*$*7.$%#)1$&'$2"'*(I$ '"()5&(&'.%$8&*7&+$

(&>)&'"(&%$2&]*)#.$&6.6$%#)1$,#.'.+*$2"'*(I$ &+$0$'"()*&"+$3"#2$B:)*#.%%I$Z$P)%7&,0(0$/$@O<=G6$$

?7.$ '20(($.+*70(,&.'$ "3$*7.$%#)1a'$2.(*&+1$,"&+*$,.0T$ &+$(&>)&'"(&%$*7.#2"1#02'$B!&1)#.$

A6FG$&2,(I$*70*$2.*3"#2&+EJK( $&+$CDD<ECDDF$80'$20&+(I$%&',.#'.%$&+$*7.$2.*3"#2&+EJK( $



 
206 

 

20*#&-.' $B30'*$ #.(.0'.$ "5'.#4.%G$"#$ *7.$ %#)1$2"'*(I$ .]&'*' $&+$ 0+$ 02"#,7")'$ 3"#26$

B_+020+&/$.*$0(6/$@O<AG6$

 

$
CDD<$

$
CDD@$

$
CDDH$

$
CDDF$

!"#$%&'( )J+'KG;'2L&%83#%.80'35'8&253%8"19:;6 '6"7$"036"/'53%8$6.2"310'$0"1#'
C$/%.#"2DBF*MK'.0'2L&'1319-36.2"6&'6"7$"/'-&L">6&'EFGGH9FGG@I)'B&5&%'23'?.<6&'()H'53%'
53%8$6.2"310'>38430"2"31'/&2."60'

  



 
207 

 

!";" $<9,--)-=$*>*9+(&-$0)9(&.9&8:$2<?@7 $

DLb$ 0+0(I'&'$ '7"8.%$ ,)#.$ 2 .*3"#2&+EJK( $"3$ &##.1)(0#$ '70,.'$ 0+%$ '&[.'6$ ?7.$ DLb$

2&-#",7"*" 1#0,7'$"3$0(($*7.$(&>)&'"(&%$1#0+)(.'$BCDD<ECDDFG/$'7"8+$&+$!&1)#.$A6A/$'&1+&3I$

*7.$-"2,(.*.$%&'0,,.0#0+-.$"3$2 .*3"#2&+EJK( $-#I'*0('/$0$30-*$*70*$&+%&-0*.'$*70*$*7.$%#)1$

80'$ '"()5&(&' .%$&+$*7.$(&>)&'"(&%$'I'*.26$?7.$(&>)&'"(&%$3"#2)(0*&"+$7I,"*7.'&'$70'$5..+$

,#"4.%$5I$*7.$30-*$*70*$0(*7")17$*7.$%#)1$&'$&+$0$'"(&%$%"'01.$3"#2/$&*$&'$7.(%$8&*7&+$*7.$

,"8%.#$')5'*#0*.$&+$'"()*&"+$0+%$&*$&'$"5'.#4.%$&+$*7.$%&',.#'.%$'*0*.6$?7&'$-"+*#&5)*.'$*"$

*7.$&%.0$"3$3#..$3("8&+1$0+%$.+70+-.%$%#)1$%&''"()*&"+$,#",.#*&.' $B`0&+/$.*$0(6/$@O<FG6$

$

$

$
;)#.$2.*3"#2&+$B]<OOOG$

$
CDD<$

$
CDD@$



 
208 

 

$
CDDH$

$
CDDF$

!"#$%&'( )( +'GCN'8">%34L323#%.4L0'35'FGGHO'FGGPO'FGG* '.1/'FGG @'$0"1#'
C$/%.#"2DBF*MK'.0'2L&'131 9-36.2"6&'6"7$"/'-&L">6&)'B&5&%'23'?.<6&'()H'53%'53%8$6.2"310'
>38430"2"31'/&2."60)'

  
$

!"A"$B&-9>'.)&- $

?7&'$ '*)%I$ %.2"+'*#0*. %$ *70*$ *7.$ ,#.,0#.%$ (&>)&'"(&%$ 2.*3"#2&+EJK( $ )'&+1$

L)%#01&*MNCHOP$0'$0$(&>)&%$4.7&-(.$0+%$L)%#01&*MNC;V$0'$0$-0##&.#$-0+$,"''.''$ 30'*$"#0($

%&'&+*.1#0*&+1$ *&2./$ *7)'$ '7"#*.#$ %&''"()*&"+$ #.(.0'.$ ,0**.#+6$ ?7.#.3"#./$ &*$ -0+$ 5.$

-"+-()%.%$*70*$*7.$#0,&%$%&'&+*.1#0*&"+$*05(.*'$3"#2)(0*.%$&+$*7&'$20++.#$-0+$.0'&(I$7.(,$

&+$0%2&+&'*#0*&"+$"3$(&>)&'"(&%$2.*3"#2&+EJK( $&+$0$1#.0*.#$'0*&'30-*"#I$3"#26$J.+-./$')-7$

3"#2)(0*&"+'$-0+$.+')#.$7&17.#$,0*&.+*$-"2,(&0+-.$#0*.$8&*7$2&+&2)2$'&%.$.33.-*'$20T&+1$

&*$0$')&*05(.$0+%$'")17*$03*.#$0,,#"0-7$3"#$*7.$,70#20-.)*&-0( $&+%)'*#I6$!&1)#.$QE<$'7"8'$

*7.$')220#I$"3$(&>)&'"(&%$8"#T$,.#3"#2.%$&+$*7&'$#.'.0#-76$

$

$

$

$ $



 
209 

 

BC,8+*($; $4$B&-9>'.)&-$,-1$% '+'(*$D&(E$ $
#



 
210 

 

!

!"#$%&'( )* +',$--.%/'01'2"3$"402"5'60%7

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

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

0%,1$23%.-,#$4&!$/+"'-,2567%

82)%$&"+&*%,#$&#$/$'-,2./,"2&9! 5:.%($;&#$/$'-,2./,"2&+"'

3.'',$'<&8:,3$%=>6?@A
3"./,2)<&7.1 5B5C,%=!5D

E,F(,#&%".#&+.3/"'9E+&:.%($;&#$/$'-,2./,"2

G'()&H"I#$'&.#-,J/('$&I,/K&%,F(,#&:$K,3%$
>L0=M@@&CN2H$'"2,3=>LOEMM&.2#

7'$-"HK"'=LE>

P4F93.'',$'&/"&3"./,2);.-"(2/
QRA@&7.'',$'<&8:,3$%=>K?@A

7"./,2)<&7.1 5B5C,%=&!5D

!,J,2)&"+&#'()&H"I#$'4&%,F(,#&:$K,3%$43.'',$'43"./,2)4&#,*,2/$)'.2/&.2#&%(1',3.2/&,2&
.#S(*/.1%$&.-"(2/&1.*$#&"2&-./K$-./,3.%&3.%3(%./,"2&

>"I#$'&.#-,J/('$

I$/&)'.2(%./,"2&I,/K&?@T>U>

8(/"-./,3&3"-H.3/,"2

V"&)'.2(%./,"2

!.2(.%&3"-H.3/,"2

!$/+"'-,2 567%

82)%$&"+&*%,#$&#$/$'-,2./,"2& 9! 5:.%($;&
#$/$'-,2./,"2&+"'&3.'',$'<&8:,3$%=>6?@A4&

8:,3$%=>6?@A<L(#'.),/=QE>B& 9W<X;

3"./,2)<&7.1 5B5*,%=!5D

E,F(,#&%".#&+.3/"'&9E+&:.%($;&
#$/$'-,2./,"2

G'()&H"I#$'&.#-,J/('$&I,/K&%,F(,#&
:$K,3%$

L(#'.),/=QEX@G

P4F&93.'',$'&/"&3"./,2);&.-"(2/
QRA@&7.'',$'<&8:,3$%=>6?@A4

8:,3$%=>6&?@A&<L(#'.),/=QE>B&9W<X;

!,J,2)&"+&#'()&H"I#$'4&%,F(,#&
:$K,3%$43.'',$'43"./,2)4&#,*,2/$)'.2/&.2#&

%(1',3.2/&1.*$#&"2&-./K$-./,3.%&
3.%3(%./,"2

>"I#$'&.#-,J/('$RYI$/&)'.2(%./,"2&
(*,2)&L(#'.),/=QEX@G

8(/"-./,3&3"-H.3/,"2

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

!$/+"'-,2 567%

E+&:.%($&&H'$/$'-,2$#&+'"-&%,/$'./('$&

G'()&H"I#$'&.#-,J/('$&I,/K&%,F(,#&
:$K,3%$&9>L0=M@@4CN2H$'"2,3=>LOEMM4&

7'$-"HK"'=LE>;

P4F&93.'',$'&/"&3"./,2);&.-"(2/&QRA@&
7.'',$'<&6>7 56&7"./,2)<7.1 5B5C,%=!5D

!,J,2)&"+&#'()4&%,F(,#&:$K,3%$4&3.'',$'4&
3"./,2)&.2#&%(1',3.2/&,2&.#S(*/.1%$&
.-"(2/&1.*$#&"2&-./K$-./,3.%&

3.%3(%./,"2

>"I#$'&.#-,J/('$&RRYI$/&)'.2(%./,"2&
(*,2)&?@T&>U>

8(/"-./,3&3"-H.3/,"2



 
211 

 

!"#$%&'("# )

!"#$ %&#&'()*+,),&--"#$'&"+)*./)'0/)1*2".)3*4'".-)'0*')*33/4')'0/)%&"*5*&#*%&#&'()*+,)!"#$!$%)

6/.3".1*+4/)"3)'0/),.$78))9"./"5/.:)%*-/,)"+)#&'/.*'$./:)1"-') 4$../+') ,.$7-)0*5/)0&70)

#&6"60&#&4&'()*+,)6"".)*;$/"$-)-"#$%&#&'()./-$#'&+7)&+)6"".)%&"*5*&#*%&#&'(8)<+)*+)*''/16')'" )

&16."5/)%&"*5*&#*%&#&'(:)&')&-)4.$4&*#) '")&16."5/)'0/) ./#/*-/)%/0*5&".-)"3)=*'/.)&+-"#$%#/)

,.$7-8) >0/) *&1) "3) '0&-) ./-/*.40)=".?)=*-) '") /+0*+4/) '0/) -"#$%&#&'() *+,) ,&--"#$'&"+) "3)

0(,."60"%&4),.$7-)%()'0/)*66#&4*'&"+)"3)#&;$&-"#&,)'/40+&;$/8)@&;$&-"#&,)'/40+"#"7()0*-)'0/)

4*6*%&#&'() '") -$-'*&+) '0/) ./#/*-/) =*'/. A-"#$%#/) ,.$7-) *+,) *##"=) '0/) ,/5/#"61/+') "3)

-$-'*&+/,) ./#/*-/) 3".1$#*'&"+) =&'0) ,/-&.*%#/) ./#/*-/) ?&+/'&4-) %*-/,) "+) '0/) =".?)

6./-/+'/,)&+)'0&-)./-/*.40 8)B)3$.'0/.)*&1)=*-)'")6./6*./)-$-'*&+/,) ./#/*-/)1/'3".1&+ ACD#)

$-&+7)#&;$&-"#&,)'/40+&;$/8)

<+) 40*6'/.) '0.//:) #&;$&-"#&,) '/40+&;$/) 40*+7/,) '0/) 6."6/.'&/-) "3) 7 #&%/+4#*1&,/:) *)

0(,."60"%&4)1",/#),.$7)%()&+4#$-&"+)"3)'0/),.$7)6*.'&4#/-)EFGH=I=)*+,)JGH=I=K)&+)+"+A

5"#*'&#/)#&;$&,)5/0&4#/-)ELMNO)PGG:) !(+6/."+&4O)LMI@PP)*+,)D./1"60".)OM@LK8)Q/')

7.*+$#*'&"+) "3) 6./6*./,) #&;$&-"#&,) 6"=,/.-) -$44/--3$##() 6.",$4/,) *$'"1*'&4*##()

4"16*4'&%#/) '*%#/'-) $-&+7) '0/) *%"5/A1/+'&"+/,) #&;$&,) 5/0&4#/-8) >0/) %/-') ,&--"#$'&"+)

/+0*+4/1/+') =*-) -//+) =&'0) 4"1% &+*'&"+) "3) D./1"60".O) M@L) =&'0) 7#&%/+4#*1&,/)

EFGH=I=K8)C"=/5/.:)'0/)5&-4"$-)%/0*5&".)"3)D./1"60".)OM@L)1*,/)'0/)3#"=*%&#&'()*+,)

*$'"1*'&4) 4"16*4'&"+) "3) #&;$&-"#&,) 6"=,/.-) 4"+'*&+&+7) D./1"60".O) M@L) 5/.()

40*##/+7&+78)>0/./3"./:) '0/)+/=) '/40+&;$/)6/.3".1/,)&+) '0&-) -'$,()E=/')7.*+$ #*'&"+)%()

&+4".6".*'&+7)LRL)*-) *)#&;$&,)%&+,/.K) ./-"#5/,) '0/)4"16*4'&%&#&'()&--$/-) *+,)6.",$4/,)

=/##A4"16./--/,)#&;$&-"#&,)7#&%/+4#*1&,/)'*%#/'-)=0&40)4"16#&/,)=&'0)S8L8);$*#&'()4"+'."#)



 
212 

 

'/-'-8)>0/./3"./:) '0/)4"1%&+*'&"+)"3)'0/)'=")1/'0",-)=/')7.*+$#*'&"+)* +,)#&;$&-"#&,)+"')

"+#()-0"=/,),&--"#$'&"+)/+0*+4/1/+')"3)7#&%/+4#*1&,/)E0(,."60"%&4),.$7K:)%$')*#-")'0/)

+"+ A4"16./--&%#/)'*%#/'-),$/)'")=/')#&;$&-"#&,)6"=,/.)1*--:)=/./)3".1/,)&+'")-'."+7)=/## A

4"16*4'/,)'*%#/'-)=&'0)+")#*1&+*'&"+)".)4*66&+78)!&1$#'*+/"$-#( :)&+4".6".*'&"+)"3)LRL)

*-) *) #&;$&,) %&+,/.) ,&,) +"') *33/4') '0/) 6"-&'&5/) %/0*5&".) "3) '0/) #&;$&,) 5/0&4#/-) *+,) *#-":)

*66#&4*'&"+)"3)0/*')&+)'0/),.(&+7)6."4/--)$6"+)=/')1*--&+7),&,)+"')#/*,)'")*+()/5*6".*'&"+)

"3) '0/) #&;$&,)5/0&4#/8)B44".,&+7#(:)#&;$&-"#&,) -(-'/1)4*+)$-/) *+() '(6/) "3)5&-4"$-)#&;$&,)

5/0&4#/-) &+) &'-) 4"16"-&'&"+) *+,) %() *66#&4*'&"+) "3) =/') 7.*+$#*'&"+) '/40+&;$/) #&;$&-"#&,)

6"=,/.-) 4*+) %/) 4"16*4'/,) &+'") '*%#/'-8) >0/) *%"5/ A1/+'&"+/, ) #&;$&,) 5/0&4#/-)

E!(+6/."+&4 OLMI@PP) *+,) D./1"60"./ OM@LK) =/./) 40"-/+) %/4*$-/ ) '0/./) *./) #&1&'/,)

#&'/.*'$./) "+) '0/&.)$-*7/)&+)#&;$&-"#&,) '/40+"#"7() ,$/) '") '0/&.)5&-4"$-)%/0*5&".)*+,) '0&-)

4$../+') ./-/*.40) "5/. A4"1/) '0/) $+,/-&.*%#/)5&-4"-&'() /33/4'-) "+) '0/) 6."6/.'&/-) "3) '0/)

#&;$&-"#&,)6"=,/.-8)

<+)40*6'/.)P)'0/) $-/)"3)7.*+$#*'/,)#&;$&-"#&,)'/40+&;$/)'")7/+/.*'/)-'*%#/)1/'3".1&+ ACD#)

'*%#/'-)=*- )'/-'/,8) 9/'3".1&+ ACD#)&-)*)=*'/. A-"#$%#/),.$7:)=0&40)7&5/-)*%"$')FGGH),.$7)

./#/*-/) 3".) 6$./) ,.$7) *+,) '0/) 4"+5/+'&"+*#) 3".1$#*'&"+) *3'/.) FG) 1&+$'/-8) S() $-&+7)

#&;$&-"#&,)'/40+&;$/)=&'0),&33/./+')#&;$&,)5/0&4#/-)$-/,:)'0/),.$7)./#/*-/)0*-)+"')./*40/,)

FGGH)*3'/.)FG)1&+$'/-),$/)'"T)'0/)/33/4')"3)6."4/--&+7)'/40+&;$/U)'0/)/33/4')"3)-$.3*4'*+'-)

E#&;$&,) 5/0&4#/-K) *+,) '0/) &+'/.*4'&"+) "3) '0/) 5/0&4#/-) =&'0) '0/) ,.$78)9 /'3".1&+ ACD#)=*-)

40"-/+)*-)*)=*'/. A-"#$%#/)1",/#),.$7)'") /160*-&V/ )"+)'0/)5*.&"$-)&16*4')"3)#&;$&-"#&,)

'/40+&;$/)"+)0(,."60"%&4)*+,)0(,."60&#&4),.$7-)$-&+7)-*1/)#&;$&,)5/0&4#/-8))B')6./-/+':)

1/'3".1&+ ACD#)&-)4"11/.4&*##() *5*&#*%#/)&+)0&70) ,"-/) '*%#/'-:)WGG)17U) '0/)7.*+$#*'/,)

#&;$&-"#&,) 3".1$#*'&"+-) 1*() *--&-') &+) '0/) ./,$4'&"+) "3) '0&-) ,"-/8) >0/) -'*%&#&'() -'$,&/-)



 
213 

 

-0"=/,)'0*')'0/),&--"#$'&"+)"3)#&;$&-"#&,)'*%#/'-)=*-)+"')*33/4'/,)%()*7/&+7)-&7+&3&4*+'#(8)

X.*+V),&33$-&"+)4/##-)0*5/)%//+)$-/,)'")'/-')'0/)6/.1/*%&#&'()"3)1/'3".1&+ ACD#)#&;$&-"#&,)

$-&+7) Q&-'*.) .*') -'"1*40) '&--$/8) >0/) ./-$#'-) 0*5/) -0"=+) 6."1&-&+7) ./-$#'-) &+) $-&+7)

7.*+$#*'/,)#&;$&-"#&,)1/'3".1&+ACD#)'*%#/'-)'")/+0*+4/)'0/ ),.$7) 6/.1/*%&#&'()*+,)0/+4/)

1*()/+0*+4/),.$7)%&"*5*&#*%&#&'(8)D"+-/;$/+'#(:)#&;$&-"#&,)'*%#/'-)4*+)%/)3$.'0/.)$-/,)&+)

*#'/ .+*'&5/)*+&1*#)'/-'-)&+)".,/.)'")4"+3&.1)'0/)%/+/3&4&*#)$-/)"3)#&;$&-"#&,)'/40+"#"7()"+)

6/.1/*%&#&'()"3),.$7-)=&'0)6"".)%&"*5*&#*%&#&'(8)

<+)D0*6'/.)W:)-$-'*&+/,)./#/*-/)1/'3".1&+ ACD#)=*-)6./6*./,)$-&+7)CLD)6"#(1/.)%()'0/)

*66#&4*'&"+) "3) #&;$&-"#&,) '/40+&;$/8) >0.//) ,&33/./+') #&;$&,) 5/0&4#/-) ELMNOPGG:)

!(+6/."+&4OLMI@PP) *+,) D./1"60".OM@LK) =/./) $-/,) =&'0) JGH) *+,) YGH) ,.$7)

4"+4/+'.*'&"+-8)B1"+7)'0/)*%"5/)1/+'&"+/,)#&;$&,)5/0&4#/-:)D./1"60".OM@L)$-&+7)JGH)

,.$7)4"+4/+'.*'&"+)-0"=/,)'0/)0&70/-')EZ[HK)*+,)'0/)1"-')-$- '*&+/,),.$7)./#/*-/)"5/.)

*) F[)0"$.)6/.&",8)CLD) -0"=-)1",/.*'/) -=/##&+7)4"$6#/,)=&'0) -#"=/.) .*'/) "3) /."-&"+8))

\.$7) ./#/*-/) 6."3&#/-) "+) 1",/#) 3&''&+7) 3"##"=/,) V/.") ".,/.) *+,) C&7$40&) 1",/#-8)

B,,&'&"+*##(:) '0/) 3#"=A'0."$70) 1/'0",) =&'0) "6/+) #""6) 4"+3&7$.*'&"+) 0 *-) %//+) $-/,) '")

6/.3".1) '0/) ,&--"#$'&"+)-'$,() "3) '0/) -$-'*&+/,) ./#/*-/)1/'3".1&+ ACD#8)>0/./3"./:) ]!L)

3#"=A'0."$70)4/##)=&'0)"6/+)#""6)4"+3&7$.*'&"+)=*-)*)-$44/--3$#),&--"#$'&"+)*66*.*'$-)'")

-'$,()'0/)./#/*-/)"3)1/'3".1&+ ACD#)"5/.)F[)0"$.-8) )

>0/) 3&+*#) 40*6'/. :) D0*6'/.) Y: ) ,/1"+-'.*'/,) '0/) =".?) "+) '0/) 6./6*.*'&"+) "3) #&;$&-"#&,)

1/'3".1&+ ACD#)$-&+7)M$,.*7&'O^@JG\)*-)*)#&;$&,)5/0&4#/)*+,)M$,.*7&'O^@L_)*-)*)4*..&/.:)

=0&40)4*+)6"--/ --)3*-')".*#),&-&+'/7.*'&+7)6."6/.'&/- :)'0$- )* )-0".'/.),&--"#$'&"+)./#/*-/)

6*''/.+8) >0/./3"./:)&')4*+)%/)4"+4#$,/,)'0*')'0/).*6&,),&-&+'/7.*'&"+)'*%#/'-)3".1$#*'/,)&+)



 
214 

 

'0&-) 1*++/.) 4*+) /*-&#() 0/#6) &+) *,1&+&-'.*'&"+) "3) #&;$&-"#&,) 1/'3".1&+ACD#) &+) *)1"./)

4$-'"1/.) 3.&/+,#() 1*++/. 8) C/+4/:) -$40) 3".1$#*'&"+-) 4*+) /+-$./) 0&70/.) 6*'&/+')

4"16#&*+4/) .*'/) =&'0) 1&+&1$1) -&,/) /33/4'-8)>0&-) *66."*40) 4*+) %/) 4"+-&,/./,) %() '0/)

60*.1*4/$'&4*#)&+,$-'.(8 )>0&-)=".?),&-4"5/./,)*)+/=) 3/*'$./ )3".)M$,.*7&')'")6.",$4/)3*-')

,&-&+'/7.*'&+7) /33/4') =&'0) 1/'3".1&+ACD#) *+,) *44".,&+7#(:) '0&-) 6*.') =*-) /`'/+,/,) '")

3".1$ #*'/)#&;$&-"#&,)'*%#/'-)=&'0)M$,.*7&'8)C"=/5/.:)3$.'0/.)3$'$ ./)=".?)&-)./;$&./, 8))

<+)4"+4#$-&"+:)*#'0"$70)+$1/."$-)'/40+&;$/-)'")0*+,#/)-"#$%&#&'()./#*'/,)&--$/- )*#./*,()

/`&-' :) '0/)#&;$&-"#&,) '/40+"#"7()".)6"=,/.)-"#$'&"+) '/40+"#"7()&-)*) +"5/#)*+,) 6."1&-&+7)

'/40+&;$/)3".)1",&3(&+7)'0/)./#/*-/)"3)*4'&5/)60*.1*4/$'&4*#)&+7./,&/+'-)*+,)'")6.",$4/)

60*.1*4/$'&4*##() 1",&3&/,) ,.$7-) =&'0) ,/-&.*%#/) 40*.*4'/.&-'&4 - 8) B-) '0/) #&;$&-"#&,)

'/40+"#"7() $-/-) -&1&#*.) 6.",$4'&"+) 6."4/--/-) *-) 3"##"=/,) '") ,/5/#"6) 4"+5/+'&"+*#)

'*%#/'-:)'0 &-)'/40+"#"7()*&1-)'" )&16."5/)'0/)./#/*-/).*'/)"3)6"".#()=*'/. A-"#$%#/),.$7-)5&*)

*) -&16#/)*+,)4"-')/33/4'&5/)1/'0",) '")6"-&'&5/#()&16."5/ )6*'&/+')4"16#&*+4/8)

>")7")"5/.)'0/)1*&+)6"&+'-)./7*.,&+7)'0/)/33/4')"3)'0/)'0.//)+"+ A5"#*'&#/)#&;$&,)5/0&4#/-)

$-/,)ELM NOPGG:)!(+6/."+&4OLMI@PP)*+,)D./1"60".OM@LK:)D./1"60".OM@L)=*-)'0/)

1"-') 6."1&-&+7) +"+ A&"+&4) -$.3*4'*+') *-) &') /+0*+4/-) '0/) ,&--"#$'&"+) "3) 7#&%/+4#*1&,/)

-&7+&3&4*+'#() *+,) &16."5/,) '0/) 6/.1/*%&#&'() "3) 1/'3".1&+ACD#8) B,,&'&"+*##(:) &') *#-")

/+0*+4/-) '0/) /33/4') " 3) C(,."`(6."6(#4/##$#"-/ECLDK) &+) -$-'*&+&+7) '0/) ./#/*-/) "3)

1/'3".1&+ ACD#8)

 

 



 
215 

 

*&+&,-).",/ )

>0/)4$../+')./-/*.40)6."2/4')4"11/+4/,)=&'0)'0/)&+5/-'&7*'&"+)"3)*66#(&+7)'0/)#&;$&-"#&,)

'/40+&;$/)"+)7#&%/+4#*1&,/)E0(,."60"%&4)1",/#),.$7K)&+)".,/.)' ")/+0*+4/)'0/)-"# $%&#&'()

*+, ) ,&--"#$'&"+) *-) =/##) *-) 3#"=*%&#&'() 6."6/.'&/-) "3) '0/) ,.$78) B,,&'&"+*##(:) #&;$&-"#&,)

'/40+&;$/)=*-)*#-")*66#&/,)"+)1/'3".1&+ ACD#)E0(,."60&#&4)1",/#),.$7K)&+)".,/.)'")-$-'*&+)

'0/)./#/*-/)"3)'0/),.$7)%()'0/)$-/)"3)CLD AC)&+)'0/)*;$/"$-)1/,&*8)>0/)" %'*&+/,)./-$#'-)

=&'0)#&;$&-"#&,)6./6*.*'&"+-)4"$#,)%/)3$.'0/.)&+5/-'&7*'/,)!"#$!$%#'")40/4?)'0 /)%&"*5*&#*%&#&'()

"3)'0/),.$7-)*+,)'")5*#&,*'/)&'-)/+0*+4/1/+')'")'0/),.$7)-"#$%&#&'()*+,),&--"#$'&"+8 )

X$.'0/.1"./:) $-&+7)CLDAC)=*-)-$44/--3$#)&+)-$-'*&+&+7)'0/)./#/*-/)"3)1/'3".1&+ ACD#)%()

'0/)$-/)"3)#&;$&-"#&,)'/40+&;$/)4*+)3$.'0/.)%/)*66#&/,)"+)"'0/.)0(,."60&#&4)*+,)4*+)*#-")%/)

3&##/,)&+'")4*6-$#/-:)3".)1"./)4"+5/+&/+4/8)B,,&'&"+*##(:)-'*%&#&'()'/-')4*+)%/)6/.3".1/,)"+)

*##) #&;$&-"#&,) 3".1$#*'&"+-) 4"+'*&+&+7) M$,.*7&'O^@JG\) *-) #&;$&,) 5/0&4#/) E+/=)

".",&-6/.-&%#/)#&;$&-"#&,)'*%#/'-K)*+,)CLDAC)4"+'*&+&+7)#&;$&-"#&,)1/'3".1&+ACD#)3".)3$.'0/.)

;$*#&'()4"+'."#)'/-'&+7)'0*')&-)5&'*#)3".)&+,$-'.&*#)6$.6"-/-8))

>0/)$-/)"3)M$,.*7&'O)^@JG\)*-)#&;$&,)5/0&4#/)=*-)*)-$44/--3$#)3".1 $#*'&"+)'")"%'*&+)3*-')

,&-&+'/7.*'&"+) '*%#/'-)&+)=0&40) *-) *) ./-$#')4*+)%/)%/+/3&4&*#)3".) /#,/.#() *+,)5$#+/.*%#/)

6/"6#/)=0")0*5/)-=*##"=&+7),&33&4$#'&/-)%()&+4#$,&+7)-"1/)3#*5".)/+0*+4/.)'")1*-?)'0/)

'*-'/) "3) M$,.*7&'O) *+,) 1*?/) &') 1"./) 6#/*-*+') 3".) 6*'&/+'-8 ) B#-":) -&1&#*.) #&;$&-"#&,)

'/40+&;$/)4*+)%/)*66#&/,)"+)"'0/.) *5*&#*%#/),.$7-)&+)".,/.) '")3".1$#*'/)".",&-6/.-&%#/)

'*%#/'-)$-&+7)M$,.*7&'O^@JG\8 

X&+*##(:)'0/)4$../+')./-/*.40)=".?)-0"=/,)6."1&-&+7)./-$#'-)&+)/+0*+4&+7)'0/)6/.1/*%&#&'()

"3)1/'3".1&+ ACD#)%()$-&+7)#&;$&-"#&,)'/40+&;$/)*+,)'0&-)'/-')=*-)6/.3".1/,)"+)-'"1*40)



 
216 

 

1/1%.*+/) "3) Q&-'*.) .*'-8) >0&-) ./-/*.40) 4*+) 3$.'0/.) %/) 4"+'&+$/,) %() $-&+7) "'0/.)

1/1%.*+/-)-$40)*-)-1*##)&+'/-'&+/)&+)".,/.) '")&+5/-'&7*'/) '0/)6/.1/*%&#&'()"3)#&;$&-"#&,)

1/'3".1&+ ACD#8) 

)

)

)

)

)

)

)

)

)
!
!

!
!
! !



 
217 

 

!012+-,)3 )4)5-6-,-#$-' )
"#$%&'(!)!"*)!+'%,-(.$!)!/*!0!1,2&%')!3*)!4556*!7,-8&%&8!",9:;$,<!=&>2<,9,?@A!7%$<>$#9&(!'<8!B&>2'<$(C*!
!"#$%#&'()*&#+,-'.'#$&"/,5D4EF)!##*!4GH4I4GHJ*!

K?%'-'9)!L*)!"$88$M:$)!K*)!K9$)!N*!0!O'PP'9)!"*)!6EE5*!Q$((,9:;$,<!'<8!7,-8&%!R9,-!>2'%'>;&%$P';$,<!,R!(,9$8!
(&9RI&C:9($R$&8!8%:?!8&9$S&%@!(@(;&C!D"TQQ"F*!01)'$1#)*21#+,32($1#+,24,!"#$%#&'()*&./,L,9:C&!GUU)!##*!
VVIH6*!

K2:W')!O*)!X';'%&)!Y*!0!"$<?2)!3*)!6EEZ*!";:8$&(!,<!8$((,9:;$,<!&<2'<>&C&<;!'<8!C';2&C';$>'9!C,8&9$<?!
,R!8%:?!%&9&'(&!,R!'!#,,%9@!-';&%I(,9:[9&!8%:?*!5($26'#1,32($1#+,24,!"#$%#&'()*&.,#17,
8*26"#$%#&'()*&./,L,9:C&!UH)!##*!6UIGJ*!

K.$<9'8&)!3*)!T9.,%8@)!K*)!T((')!T*!0!T92'?'%)!"*)!6E4E*!\$M:$(,9$8!"@(;&C(!;,!]C#%,S&!;2&!Q$((,9:;$,<!,R!
^:%,(&C$8&*!9&*'1)*#,!"#$%#&'()*&#/,L,9:C&!ZJ)!##*!G6HIGVV*!

K9[&%;$<$)!3*!&;!'9*)!6EEV*!/2'%'>;&%$P';$,<!'<8!;'(;&I!C'(.$<?!&S'9:';$,<!,R!'>&;'C$<,#2&<!?%'<:9&(A!
>,C#'%$(,<![&;-&&<!8$RR&%&<;!#%&#'%';$,<!C&;2,8(!$<!'!2$?2I(2&'%!C$_&%*!5($26'#1,32($1#+,24,
!"#$%#&'()*&#+,9&*'1&'./,L,9:C &!64)!##*!65HIGEG*!

K9[&%;$<$)!3*)!7'((&%$<$)!3*)!7';;'%$<,)!^*!0!1,8%$?:&P)!\*)!6EEJ*!O&-!(#%'@!>,<?&'9$<?!';,C$P&%!R,%!;2&!
C$>%,&<>'#(:9';$,<!,R!2$?29@!>,<>&<;%';&8!(,9$8!'<8!9$M:$8!(:[(;'<>&(*!5($26'#1,32($1#+,24,
!"#$%#&'()*&.,#17,8*26"#$%#&'()*&./,L,9:C &!U5)!##*!GVJIGHZ*!

K98&%[,%<)!`*)!6E4G*!='[9&;(!'<8!/,C#'>;$,<*!]<A!:(+)21;.,!"#$%#&'()*&.<="',7'.*>1,#17,%#1(4#&)($',24,
%'7*&*1'.?,(*9*A/2:%>2$99!\$S$<?(;,<&*!

K9;&C&C@)!Q*!0!K9;&C&C@)!+*)!6E4V*!^,%C:9';$,<!'<8!TS'9:';$,<!,R!B&9,_$>'C!\$M:$(,9$8!/,C#'>;*!
01)'$1#)*21#+,32($1#+,24,!"#$%#&@,#17,!"#$%#&'()*&#+,9&*'1&'./,UD4EF)!##*!VHGIVUG*!

K<,<*)!B'%>2!6E4ZI"&#;&C[&%6E4Z*!8$*)*.",A#)*21#+,B2$%(+#$@,CDEF?,(*9*A(*<*!

K<,<*)!6E4Z*!8$*)*.",!"#$%#&262'*#,G2%(+',0?,(*9*A(*<*!

K#:)!K*!&;!'9*)!6EE5*!]<S&(;$?';$,<!,R!$<!S$;%,!1&9&'(&!.$<&;$>(!,R!/'%['C'P&#$<&!R%,C!T:8%'?$;a!1"!7Y!
'<8!1\7Y!B';%$_!='[9&;(*!=$26*&#+,32($1#+,24,!"#$%#&'()*&#+,-'.'#$&"/,JD6F)!##*!4VHI4H6*!

K:?([:%?&%)!\*!\*!0!L:##'9')!B*!X*)!455Z*!N'<8[,,.!,R!72'%C'>&:;$>'9!`%'<:9';$,<!=&>2<,9,?@*!
H$#1(+#)*21,='&"12+2>@/,L,9:C&!J4*!

K:9;,<)!B*)!6E4G*!:(+)21;.,!"#$%#&'()*&.<="',7'.*>1,#17,%#1(4#&)($',24,%'7*&*1'.?,(*9*A/2:%>2$99!
\$S$<?(;,<&*!

K:9;,<)!"*!'*)!6E4G*!]<A!!"#$%#&'()*&.I,="',9&*'1&',24,72.#>',42$%,7'.*>1?,(*9*A/2:%>2$99!\$S$<?(;,<&)!#*!
V4E*!



 
218 

 

KP'%C$)!"*!&;!'9*)!6EE6*!=2&%C'9!;%&';$<?!'(!'!;,,9!R,%!(:(;'$<&8!%&9&'(&!,R!$<8,C&;2'>$<!R%,C!T:8%'?$;!1"!
'<8!1\!C';%$>&(*!01)'$1#)*21,32($1#+,24,!"#$%#&'()*&./,6VUD4I6F)!##*!4Z4I4ZZ*!

3'8'-'%)!^*)!6EEE*!TRR&>;!,R!#%,>&((!#'%'C&;&%(!,<!>,C#%&(($[$9$;@!,R!?%'<:9';$,<!C'<:R'>;:%&8!$<!'!
2$?2I(2&'%!C$_&%*!01)'$1#)*21#+,32($1#+,24,!"#$%#&'()*&./,45JD4F)!##*!H4IU4*!

3'9'W$)!K*)!bC'(2'<.'%)!B*!0!X'S$;2')!3*)!6E4V*!\$M:$(,9$8!=&>2<,9,?@I!K!9';&(;!%&S$&-*!01)'$1#)*21#+,
32($1#+,24,:66+*'7,6"#$%#&'()*&./,UD4F)!##*!44I45*!

3'9$C'<&)!7*)!/2,<?)!"*!0!B,%%$(,<)!1*)!6EEE*!/:%%&<;!C&;2,8,9,?$&(!:(&8!R,%!&S'9:';$,<!,R!$<;&(;$<'9!
#&%C&'[$9$;@!'<8!'[(,%#;$,<*!32($1#+,24,!"#$%#&2+2>*&#+,#17,=2J*&2+2>*&#+,K')"27./,L,9:C&!VV)!##*!
GE4IG46*!

3'(.'%'<)!B*!&; !'9*)!6E4U*!^,%C:9';$,<!8&S&9,#C&<;!,R!K;%,S'(;';$<!/'9>$:C!;'[9&;(![@!?&9!\$M:$(,9$8!
>,C#'>;!;&>2<$M:&!R,%!$C#%,S$<?!(,9$8!(;';&!(;'[$9$;@!'<8!8$((,9:;$,<!#%,R$9&*!32($1#+,24,L$(>,-'.'#$&",
#17,L'M'+26%'1/,6DVF)!##*!4IZ*!

3$)!c*)!c,<&P'-'!)!N*!0!":<'8')!N*)!4555*!1'#$89@!8$($<;&?%';$<?!;'[9&;(!#%&#'%&8![@!-&;!>,C#%&(($,<!
C&;2,8A!C&>2'<$(C!'<8!,#;$C$P';$,<*!32($1#+,24,!"#$%#&'()*&#+,9&*'1&'/,L,9:C&!JJ)!##*!4EEVI4E4E*!

39,>.)!\*!&;!'9*)!6EEJ*!72'%C'>&:;$>'9!&M:$S'9&<>&!,R!B&;R,%C$<!;'[9&;(!-$;2!S'%$,:(![$<8&%(*!32($1#+,24,
8#.*&,#17,:66+*'7,!"#$%#&'()*&#+,9&*'1&'./,65D4F)!##*!65IGH*!

3,@'#'99@)!N*)!O:.'9')!1*!0!Q,:%,:C$()!Q*)!6EE5*!Q&S&9,#&C&<;!'<8!%&9&'(&!C&>2'<$(C!,R!8$9;$'P&C!N/9!
#%,9,<?&8!%&9&'(&!C';%$_!;'[9&;(*!L$(>,7'+*M'$@/,L,9:C&!4U)!##*!UZIZV*!

3%:(&-$;P!)!/*!&;!'9*)!6EEZ*!O,S&9!#,9,_'C&%I!['(&8!<'<,&C:9($,<(!;,!&<2'<>&!;2&!$<;&(;$<'9!'[(,%#;$,<!
,R!'>;$S&!>,CI!#,:<8(*! 01)'$1#)*21#+,32($1#+,24,!"#$%#&'()*&./,L,9:C&!G65)!##*!4ZGI4J4*!

3d29&%)!L*)!6EEH*!!2+@M*1@+6@$$2+*721',5J&*6*'1).,42$,!"#$%#&'()*&#+.I,!2M*721'/,N$2.62M*721',#17,
N262M*721'?,3&%9$<)!N&$8&9[&%?)!O&-!c,%.A!"#%$<?&%*!

3:;%&88@)!K*!0!Q:82$#'9'!)!O*)!6E4H*!T<2'<>&C&<;!,R!(,9:[$9$;@!'<8!Q$((,9:;$,<!%';&!,R!=%'<8,9'#%$9!
":(;'$<&8!%&9&'(&!C';%$_!;'[9&;(![@!9$M:$(,9$8!>,C#'>;!'##%,'>2*!:.*#1,32($1#+,24,!"#$%#&'()*&./,5DVF)!
##*!65EI65Z*!

/',<)!=*!0!"$Ce&()!/*)!6E44*!TRR&>;!,R!^%&&P$<?!'<8!=@#&!,R!B:>,('!,<!T_!L$S,!Q%:?!7&%C&'[$9$;@!
7'%'C&;&%(*!::!9,!"#$%#&'()*&#+,9&*'1&',='&"12+2>@/,46D6F)!##*!4IU*!

/',)!f*!&;!'9*)!6EEU*!g2@!$(!$;!>2'99&<?$<?!;,!#%&8$>;!$<;&(;$<'9!8%:?!'[(,%#;$,<!'<8!,%'9![$,'S'$9'[$9$;@!$<!
2:C'<!:($<?!%';!C,8&9*!!"#$%#&'()*&#+,$'.'#$&"/,L,9:C&!6G)!##*!4UZHI4UJU*!

/',)!f*)!c:)!\*!0!":<)!Q*)!6EEJ*!Q%:?!'[(,%#;$,<!#%$<>$#9&(*!]<A!8*26"#$%#&'()*&.,#66+*&#)*21.,*1,7$(>,
7'M'+26%'1)?,O&-!c,%.A!"#%$<?&%)!##*!ZHI4EE*!

/'%%)!1*)!45UH*!TS'9:';$,<!^9,-!#%,#&%;$&(!,R!(,9$8(*!N"'%*&#+,51>*1''$*1>/,L,9:C&!Z6)!##*!4UGI4UJ*!



 
219 

 

/2'<8%'(&.'%)!B*)!Q$-&8$)!1*!0!K9&_'<8'%)!"*)!6E44*!7%&#'%';$,<!'<8!]<!L$;%,!TS'9:';$,<!,R!":(;'$<&8!
1&9&'(&!;'[9&;!R,%C:9';$,<(!,R!B&;R,%C$<!N/\*!:.*#1,32($1#+,24,!"#$%#&'()*&#+,#17,N+*1*&#+,-'.'#$&"/,
HD4F)!##*!VHIVJ*!

/2&[9$)!/*!0!/'%;$9$&%)!\*)!455J*!/%,((I9$<&8!>&99:9,(&!'(!'!;'[9&;!&_>$#$&<;A![$<8$<?h8$($<;&?%';$,<!'?&<;*!
01)'$1#)*21#+,32($1#+,24,!"#$%#&'()*&./,L,9:C&!4Z4)!##*!4E4I44E*!

Q*)!K*)!45JZ*!9(.)#*1'7,$'+'#.',&2%62.)*21.,&2%6$*.*1>,"@7$2J@6$26@+,&'++(+2.',')"'$.?,b<$;&8!";';&()!
7';&<;!O,*!VZEV6JH*!

Q'%-$(2)!]*!0!T9IX'C&9)!K*)!6EE4*!Q$((,9:;$,<!&<2'<>&C&<;!,R!?9$[&<>9'C$8&!:($<?!9$M:$(,9$8!;'[9&;!
;&>2<,9,?@*!:&)#,!"#$%/,H4D4F)!##*!4ZGI4J4*!

Q'(2)!"*)!B:%;2@)!7*!O*)!O';2)!\*!0!/2,-8%@)!7*)!6E4E*!X$<&;$>!C,8&9$<?!,<!8%:?!%&9&'(&!R%,C!>,<;%,99&8!
8%:?!8&9$S&%@!(@(;&C(*!:&)#,!2+21*#'<L$(>,-'.'#$&"/, L,9:C&!UZ)!##*!64ZI66G*!

Q'(;C'9>2$)!"*!&;!'9*)!6EEH*!T<2'<>$<?!8$((,9:;$,<!(&%:C!>,<>&<;%';$,<(!'<8!2@#,?9@>&C$>!&RR&>;!,R!
?9$[&<>9'C$8&!:($<?!(,9S&<;!8&#,($;$,<!;&>2<$M:&*!32($1#+,24,!"#$%#&@,#17,!"#$%#&'()*&#+,9&*'1&'/,
JD6F)!##*!4ZHI4J4*!

Q&P'<$)!K*!&;!'9*)!6E4G*!Q&;&%C$<';$,<!,R!9'C$S:8$<&!'<8!P$8,S:8$<&!#&%C&'[$9$;@!:($<?!'!8$RR&%&<;!&_!
S$S,!C&;2,8!$<!^%'<P!>&99(*!32($1#+,24,6"#$%#&2+2>*&#+,#17,=2J*&2+2>*&#+,K')"27./,UZDGF)!##*!45VI6E6*!

Q2$%'W')!X*)!"'<W'@')!K*)!/2&;'<)!/*!0!K(2$(2)!L*)!6E4G*!Y%,8$(#&%($[9&!;'[9&;(I'<!,S&%S$&-*!01)'$1#)*21#+,
O2($1#+,24,6"#$%#&'()*&#+,$'.'#$&",#17,P*2<.&*'1&'./,6DUF)!##*!GEHIGG4*!

Q$-&8$)!1*)!K9&_'<8'%)!"*!0!/2'<8%'(&.'%)!B*)!6E46*!7%&#'%';$,<!'<8!$<!S$;%,!&S'9:';$,<!,R!(:(;'$<&8!
%&9&'(&!;'[9&;!R,%C:9';$,<(!,R!C&;R,%C$<!N/\*!:.*#1,32($1#+,24,!"#$%#&'()*&#+,#17,N+*1*&#+,-'.'#$&"/,
HD4F)!##*!VHIVJ*!

Q%&((C'<)!+*)!6EEZ*!Q%:?!(,9:[$9$;@A!2,-!;,!C&'(:%&!$;)!2,-!;,!$C#%,S&!$;*!:7M#1&'7,L$(>,L'+*M'$@,
-'M*'Q./, L,9:C&!H5)!##*!HG4IHG6*!

T?9')!B*!0!K[8!K9!N'CC$8)!"*)!6E4Z*!Q&($?<!i,9C$;%$#;'<!\$M:$(,9$8!,%,8$(#&%($[9&!;'[9&;(!'<8!;2&$%!$<!
S$;%,!&S'9:';$,<*!01)'$1#)*21#+,32($1#+,24,!"#$%#&@,#17,!"#$%#&'()*&#+,9&*'1&'./,5D4F)!##*!65ZIGEG*!

T9I`$P'-@)!"*)!6EEZ*!TRR&>;!,R!R,%C:9';$,<!'88$;$S&(!$<!;2&!8$((,9:;$,<!,R!B&9,_$>'C!R%,C!\$M:$(,9$8!
;'[9&;(*!5R@6)*21,32($1#+,24,8*2%'7*&#+,9&*'1&'/,L,9:C&!6H)!##*!GI4V*!

T92'C$9$!)!K*!&;!'9*)!6E4V*!72'%C'>&:;$>'9!TS'9:';$,<!,R!=@#&!]]!,%'9!K<;$8$'[&;$>!K?&<;*!01)'$1#)*21#+,
32($1#+,24,!"#$%#,-'.'#$&",#17,-'M*'Q/,GDUF)!##*!4I5*!

T9IN,:(($&<@)!3*)!g'2C'<)!\*!0!K%'R')!O*)!6E4E*!3$,'S'$9'[$9$;@!'<8![$,9,?$>'9!'>;$S$;@!,R!9$M:$(,9$8!
>,C#'>;!R,%C:9'!,R!%&#'?9$<$8&!'<8!$;(!&RR&>;!,<!?9:>,(&!;,9&%'<>&!$<!%'[[$;(*!8*29&*'1&',=$'17./,VD4F)!
##*!4ZI6V*!



 
220 

 

T9.,%8@)!K*!K*)!+';;,)!K*!0!T((')!T*)!6E46*!]<!($;:!>,<;%,99&8!>%@(;'99$P';$,<!'(!'!;,,9!;,!$C#%,S&!;2&!
8$((,9:;$,<!,R!`9$[&<>9'C$8&*!01)'$1#)*1#+,32($1#+,24,!"#$%#&'()*&./,V6JD4F)!##*!44JI46E*!

T9.,%8@)!K*)!32'<?'9&)!b*)!B:%9&)!O*!0!i'%'%')!B*)!6E4G*!/,C[$<';$,<!,R!9'>;,(&!D'(!>'%%$&%F!-$;2!
/%&C,#2,%!T\!D'(!'!9$M:$8!S&2$>9&F!;,!&<2'<>&!8$((,9:;$,<!,R!?%$(&,R:9S$<*!!2Q7'$,='&"12+2>@/,L,9:C&!
6VU)!##*!4J6I4JU*!

T9.,%8@)!K*)!T((')!T*)!Q2:##'8)!"*!0!+'CC$?:C#:9')!7*)!6E46*!\$M:$(,9$8!;&>2<$M:&!;,!&<2'<>&!'<8!;,!
(:(;'$<!?%$(&,R:9S$<!8$((,9:;$,<A!&&R&>;!,R!>2,$>&!,R*!01)'$1#)*21#+,32($1#+,24,!"#$%#&'()*&./,L,9:C&!VGV)!
##*!466I4G6*!

T9.,%8@)!K*)!='<)!f*!0!T((')!T*)!6E4G*!"#$%,<,9'>;,<&!%&9&'(&!R%,C!9$M:$(,9$8!R,%C:9';$,<(!#%&#'%&8!-$;2!
/'#%@,9!5E)!(,9:;,9!N"I4H!'<8!X,99$>,';!"1!GEQ!'(!<,<IS,9';$9&!9$M:$8!S&2$>9&(*!5($26'#1,32($1#+,24,
!"#$%#&'()*&.,#17,8*26"#$%#&'()*&./,L,9:C&!JG)!##*!6EGI66G*!

T9IB'(($.)!B*)!Q'%-$(2)!]*)!N'(('<)!T*!0!T9IX2,%8'?:$)!\*)!455U*!Q&S&9,#&C&<;!,R!'!8$((,9:;$,<!C&8$:C!
R,%!?9$[&<>9'C$8&*!01)'$1#)*21#+,32($1#+,24,!"#$%#&'()*&./,L,9:C&!4VE)!##*!U5IZU*!

T9I"'@)!X*)!"'C@)!K*!0!^&;,:2)!B*)!6E4E*!^,%C:9';$,<!'<8!&S'9:';$,<!,R!1,R&>,_$[!\$M:$(,9$8!;'[9&;(*!
01)'$1#)*21#+,32($1#+,24,!"#$%#&'()*&#+,9&*'1&'.,-'M*'Q,#17,-'.'#$&"/,GD4F)!##*!4GHI4V6*!

T:%,#&'<!72'%C'>,#,&$'!)!6E4Z*!5;2!&8*!(*9*A(*<*!

^'2C@)!1*!0!X'((&C)!B*)!6EEJ*!T<2'<>&C&<;!,R!R'C,;$8$<&!8$((,9:;$,<!%';&!;2%,:?2!9$M:$(,9$8!;'[9&;(!
R,%C:9';$,<A!]<!S$;%,!'<8!$<!S$S,!&S'9:';$,<*!5($26'#1,32($1#+,24,!"#$%#&'()*&.,#17,8*26"#$%#&'()*&./,
L,9:C&!U5)!##*!55GI4EEG*!

`',!i*)!6EE5*!]<!L$;%,!Q$((,9:;$,<!=&(;$<?!-$;2!^9,-I;2%,:?2!B&;2,8AK!;&>2<$>'9!O,;&*!!"#$%#&'()*&#+,
9&*'1&',='&"12+2>@/,4EDVF)!##*!4VE4I4VEH*!

`$'<,;;,) !T*!&;!'9*)!6EEZ*!Q$((,9:;$,<!;&(;!R,%!`9$[&<>9'C$8&!='[9&;(*!S(*%,A2M#/,GEDHF)!##*!464JI4664*!

`,<?)!\*!&;!'9*)!6E46*!B&;R,%C$<!#';2-'@(A!#2'%C'>,.$<&;$>(!'<8!#2'%C'>,8@<'C$>(*!!"#$%#&2>'1'),
H'12%*&./,66D44F)!##*!J6EIJ6Z*!

`,<W'%$)!]*)!X'%C'%.'%)!K*!0!N,(C'<$)!K*)!6EE5*!TS'9:';$,<!,R!$<!S$;%,!Q$((,9:;$,<!#%,R$9&!>,C#'%$(,<!
C&;2,8(!,R!(:(;'$<&8!%&9&'(&!=%'C'8,9!N@8%,>29,%$8&!\$M:$(,9$8!/,C#'>;!^,%C:9';$,<(!-$;2!C'%.&;&8!
(:(;'$<&8!%&9&'(&!='[9&;(*!L*>'.),32($1#+,24,A#12%#)'$*#+.,#17,8*2.)$(&)($'./,VDVF)!##*!UH4IUU4*!

`,-'%82'<&)!K*)!X'8'C)!O*!0!Q:;;')!"*)!6E4V*!1&S$&-!,<!T<2'<>&C&<;!,R!",9:[$9$P';$,<!7%,>&((**!
:%'$*&#1,32($1#+,24,L$(>,L*.&2M'$@,#17,L'M'+26%'1)/,L,9:C&!V)!##*!4GVI4H6*!

`:[[$)!"*!0!+'%'?)!1*)!6EE5*!\$M:$(,9$8!=&>2<$M:&!R,%!T<2'<>&C&<;!,R!Q$((,9:;$,<!7%,#&%;$&(!,R!
3%,C2&_$<&!N@8%,>29,%$8&*!-'.'#$&",32($1#+,24,!"#$%#&'()*&#+,='&"12+2>@/,6D6F)!##*!GJ6IGJU*!



 
221 

 

N&9?')!B*)!6EE6*!=2&!3$,#2'%C'>&:;$>'9!/9'(($R$>';$,<!"@(;&C!D3/"F!'<8!$;(!:('?&*!L$(>.,K#7',*1,
H'$%#1@/,L,9:C&!VH)!##*!UGIUH*!

N$8'9?,)!+*)!6EE4*!K((&(($<?!;2&!'[(,%#;$,<!,R!<&-!#2'%C'>&:;$>'9(*!N($$'1),)26*&.,*1,K'7*&*1#+,
N"'%*.)$@/,4DHF)!##*!GJHIVE4*!

N$?:>2$)!=*)!45UG*!B&>2'<$(C!,R!(:(;'$<&8I'>;$,<!C&8$>';$,<*!=2&,%&;$>'9!'<'9@($(!,R!%';&(!,R!%&9&'(&!,R!
(,9$8!8%:?!8$(#&%(&8!$<!(,9$8!C';%$>&(**!32($1#+,24,!"#$%#&'()*&#+,9&*'1&'./,H6D46F)!##*!44VHI44V5*!

N]9;,<)!+*!T*!0!":CC&%()!B*!7*)!45JU*!=2&!&RR&>;!,R!-&;;$<?!'?&<;(!,<!;2&!8$((,9:;$,<!$<8,C&;2'>$<!(,9$8!
8$(#&%($,<!(@(;&C(*!01)'$1#)*21#+,32($1#+,24,!"#$%#&'()*&./,G4D4I6F)!##*!4HZI4UV*!

N7/)!O*)!6E46*!N$?2!S$(>,($;@!?%'8&!2@8%,_@#%,#@9!/&99:9,(&!DN7/INF!R,%!2@8%,#2$9$>!C';%$_*!9(.)#*1'7,
-'+'#.',B2$%(+#)*21.?!

N:!)!\*IQ*)!\$:)!c*!0!i2'<?)!j*)!6EEU*!7%&#'%';$,<!'<8!$<!S$;%,hS$S,!&S'9:';$,<!,R!(:(;'$<&8I%&9&'(&!
C&;R,%C$<!2@8%,>29,%$8&!#&99&;(*!5($26'#1,O2($1#+,24,!"#$%#&'()*&.,#17,8*26"#$%#&'()*&./,L,9:C&!UV)!
##*!4JHI456*!

]<>*)!K*)!6E4G*!7L7!7,9@C&%(*!8$2&"($',P@,:."+#17,01&??!

]S&(,<)!"*!B*)!\$;(;&%)!+*!Q*)!N'#?,,8)!X*!0!T<<$()!3*!+*)!6EE4*!O:>9&';$,<)!?%,-;2!'<8![%&'.'?&!
#2&<,C&<'!$<!'?$;';&8!-&;!?%'<:9';$,<!#%,>&((&(A!'!%&S$&-*!!2Q7'$,='&"12+2>@/,L,9:C&!44Z)!##*!GIG5*!

+'$<)!N*)!=@)!7*!0!32'<8'%$)!K*)!6E4V*!^,%C:9';$,<!'<8!>2'%'>;&%$P';$,<!,R!9$M:$(,9$8!;'[9&;(!,R!S'9('%;'<!R,%!
$C#%,S&C&<;!,R!8$((,9:;$,<!%';&*!:.*#1,32($1#+,24,!"#$%#&'()*&#+,#17,&+*1*&#+,$'.'#$&"/,ZDVF)!##*!64I6U*!

+'S'8P'8&2)!c*)!+'R'%$IO'S$C$#,:%)!3*!0!O,.2,8>2$)!K*)!6EEZ*!\$M:$(,9$8!;&>2<$M:&!R,%!8$((,9:;$,<!%';&!
&<2'<>&C&<;!,R!'!2$?2!8,(&!-';&%I$<(,9:[9&!8%:?!D>'%['C'P&#$<&F*!01)'$1#)*21#+,32($1#+,24,
!"#$%#&'()*&./,L,9:C&!GV4)!##*!6UIGV*!

+'S'8P'8&2)!c*)!B:(''9%&P'&$)!\*!0!O,.2,8>2$)!K*)!6EEJ*!\$M:$(,9$8!;&>2<$M:&!'(!<&-!'##%,'>2!;,!(:(;'$<!
#%,#%'<,9,9!2@8%,>29,%$8&!%&9&'(&!R%,C!;'[9&;!C';%$>&(*!01)'$1#)*21#+,32($1#+,24,!"#$%#&'()*&./,L,9:C&!
GU6)!##*!4E6I4EJ*!

+'S'8P'8&2)!c*)!"2'%$';$)!N*)!Q'<&(2)!B*!0!K9$)!O*)!6EE5*!TRR&>;!,R!(,C&!>,CC&%>$'9!?%'8&(!,R!
C$>%,>%@(;'99$<&!>&99:9,(&!,<!R9,-'[$9$;@!>,C#%&(($[$9$;@!'<8!8$((,9:;$,<!#%,R$9&!,R!#$%,_$>'C!9$M:$(,9$8!
>,C#'>;(*! L$(>,L'M'+26'%'1),#17,017(.)$*#+,6"#$%#&@/,L,9:C&!GH)!##*!6VGI6H4*!

+'S'8P'8&2)!c*)!"$'2$)!B*!1*)!K(<''(2'%$)!"*!0!O,.2,8>2$!)!K*)!6EEZ*!\$M:$8(,9$8!;&>2<$M:&!'(!'!;,,9!R,%!
&<2'<>&C&<;!,R!#,,%9@!-';&%I(,9:[9&!8%:?(!'<8!&S'9:';$,<!,R!;2&$%!#2@($,>2&C$>'9!#%,#&%;$&(*!:&)#,
!"#$%/,L,9:C&!HZ)!##*!55I4E5*!

+'S'2&%$)!N*)!/'%;&%)!7*!0!T9.,%8@)!K*)!6E4V*!g&;!?%'<:9';$,<!;,!,S&%>,C&!\$M:$(,9$8!=&>2<$M:&!$((:&(!,R!
#,,%!^9,-'[$9$;@!'<8!>,C#'>;$[$9$;@A!K!(;:8@!;,!T<2'<>&!`9$[&<>9'C$8&!Q$((,9:;$,<*!32($1#+,24,
!"#$%#&'()*&.,#17,L$(>,L'M'+26'%'1)/,4DHF)!##*!4I46*!



 
222 

 

+'S'P'8&2!)!c*)!"$'2$I"2'8['8)!B*)!3'% P&?'%I+'9$9$)!B*!0!O,.2,8>2$!)!K*)!6EEH*!T<2'<>&C&<;!,R!Q$((,9:;$,<!
1';&!,R!7$%,_$>'C!:($<?!9$M:$(,9$8!>,C#'>;(*!0T,B#$%#&2/,L,9:C&!UE)!##*!GU4IGUH*!

.'%C'%.'%)!K*!&;!'9*)!6EE5*!\$M:$(,9$8!;'[9&;(A!K!<,S&9!'##%,'>2!R,%!8%:?!8&9$S&%@*!01)'$1#)*21#+,32($1#+,24,
U'#+)",-'.'#$&"/, L,9:C&!6)!##*!VHIHE*!

X2'9&8)!X*)!K($%$)!c*!0!T9I"'@&8)!c*)!6EE4*!]<!S$S,!&S'9:';$,<!,R!2@8%,>29,%,;2$'P$8&!9$M:$(,9$8!;'[9&;(!$<!
[&'?9&!8,?(*!01)'$1#)*21#+,32($1#+,24,!"#$%#&'()*&./,L,9:C&!666)!##*!4IU*!

X2'9&8)!X*)!K($%$)!c*!0!T9I"'@&8)!c*)!6EE4*!]<!S$S,!&S'9:';$,<!,R!2@8%,>29,%,;2$'P$8&!9$M:$(,9$8!;'[9&;(!$<!
[&'?9&!8,?(*!01)'$1#)*21#+,32($1#+,24,!"#$%#&'()*&./,L,9:C&!666)!##*!4IU*!

X$&<.&<()!^*)!i&9>,)!1*!0!1&C,<)!+*)!6EEE*!]<R9:&<>&!,R!8%@$<?!;&C#&%';:%&!'<8!?%'<:9';$,<!9$M:$8!
S$(>,($;@!,<!;2&!$<;&%!'<8!$<;%'?%'<:9'%!8%:?!C$?%';$,<!$<!;%'@!8%$&8!?%'<:9&(!'<8!>,C#'>;(*!!"#$%?,L'M?,
='&"12+/,HD4F)!##*!4G4I4GZ*!

X$C)!N*!&;!'9*)!6EEE*!7%&#'%';$,<!'<8!$<!S$;%,!&S'9:';$,<!,R!(&9RIC$>%,&C:9($R@$<?!8%:?!8&9$S&%@!(@(;&C(!
>,<;'$<$<?!$8&[&<,<&*!L$(>,L'M'+26'%'1),#17,017(.)$*#+,!"#$%#&@/,L,9:C&!6U)!##*!H6GIH65*!

X$;'P'-')!"*!&;!'9*)!45ZH*!TRR&>;!,R!2'%8<&((!,<!;2&!8$($<;&?%';$,<!;$C&!'<8!;2&!8$((,9:;$,<!%';&!,R!;2&!
:<>,';&8!>'RR&$<&!;'[9&;(*!32($1#+,24,6"#$%#&@,#17,6"#$%#&2+2>@/,L,9:C&!6Z)!##*!ZUHIZZE*!

X<,[9':>2)!+*!0!i$CC&%C'<<)!]*)!6EEZ*!=2&%C,>2&C$>'9!'<'9@($(!,R!;2&!8$((,9:;$,<!#%,>&((!,R!
`%$(&,R:9S$<*!5($26'#1,32($1#+,24,!"#$%#&'()*&.,#17,8*26"#$%#&'()*&./,L,9:C&!UZ)!##*!ZVGIZH4*!

X:>2&.'%)!"*!0!B,2$;&)!"*)!6E4H*!Q&($?<!'<8!&S'9:';$,<!,R!&_;&<8&8!%&9&'(&!1'<,9'P$<&!9$M:$(,9$8!;'[9&;(!
(!:($<?!#9'>.&;I[:%C'<!(>%&&<$<?!8&($?<*!:.*#1,32($1#+,24,6"#$%#&'()*&#+,#17,&+*1*&#+,$'.'#$&"/,JDGF)!##*!
656IGEE*!

X:C'%)!O*!&;!'9*)!6E4H*!T<2'<>&C&<;!,R!Q$((,9:;$,<!%';&!,R!`9$[&<>9'C$8&!:($<?!\$M:$(,9$8!;&>2M<$:&*!
01)'$1#)*21#+,32($1#+,24,-'.'#$&",*1,!"#$%#&'()*&#+,#17,A#12,9&*'1&'./,VDVF)!##*!6EUI64U*!

\&:&<[&%?&%)!N*)!6E44*!K#1(4#&)($*1>,!"#$%#&'()*&#+,H$#1(+'.I,*.,)"',H$#1(+#)*21,517,62*1),#,K@)"V?,
(*9*)!`%'<:9';$,<!g,%.(2,#*!

\$#$<(.$)!/*)!6EE6*!7,,%!'M:&,:(!(,9:[$9$;@I'<!$<8:(;%@!-$8&!#%,[9&C!$<!8%:?!8$(>,S&%@*!:%'$*&#1,
!"#$%#&'()*&#+,-'M*'Q/,L,9:C&!H)!##*!J6IJH*!

\$#$<(.$)!/*)!6EEV*!KM:&,:(!(,9:[$9$;@!$<!8$(>,S&%@)!>2&C$(;%@)!'<8!'(('@!>2'<?&(*!]<A!L$(>,8*2#M#*+#P*+*)@I,
5.)*%#)*21,24,92+(P*+*)@/,6'$%'#P*+*)@/,:P.2$6)*21,#17,8*2#M#*+#P*+*)@?,(*9*Ag$9&@!,<9$<&!\$[%'%@)!##*!64HI
6G4*!

B'2'W'<)!N*!&;!'9*)!6E44*!T<2'<>&8!8$((,9:;$,<!%';&!,R!?9$#$P$8&![@!'!9$M:$(,9$8!;&>2<$M:&*!01)'$1#)*21#+,
32($1#+,24,!"#$%#&'()*&#+,9&*'1&',#17,A#12)'&"12+2>@/,L,9:C&!G)!##*!46EHI464G*!



 
223 

 

B'2';,)!1 *!0!O'%'<?)!K*)!6E46*!!"#$%#&'()*&#+,72.#>',42$%.,#17,L$(>,7'+*M'$@?,b"KA!='@9,%!'<8!^%'<>$(!
`%,:#*!

B'<$C'%'<)!L*!&;!'9*)!6E4E*!T<2'<>&C&<;!,R!Q$((,9:;$,<!1';&!,R!`9$[&<>9'C$8&![@!",9$8!Q$(#&%($,<!
=&>2<,9,?@*!01)'$1#)*21#+,32($1#+,24,N($$'1),!"#$%#&'()*&#+,-'.'#$&"/, 6DGF)!##*!4VI4Z*!

B>/%&$?2;)!\*)!3'$9&@)!/*!0!7&'%(,<!)!T*)!6E4U*!B&;R,%C$<!'<8!;2&!?'(;%,$<;&(;$<'9!;%'>;*!L*#P')2+2>*#/,
L,9:C&!H5)!##*!V6UIVGH*!

B&$!)!\*!&;!'9*)!6E4U*!\$M:$(,9$8!;&>2<$M:&!'<8!$;(!'##9$>';$,<(!$<!#2'%C'>&:;$>(*!:.*#1,32($1#+,24,
!"#$%#&'()*&#+,9&*'1&'./,##*!4I5*!

B$%P')!"*!&;!'9*)!6EEZ*!",9$8!(;';&!#%,#&%;$&(!'<8!%&9';$,<(2$#![&;-&&<!'<2@8%';&!'<8!C,<,2@8%';&!,R!,R!
['>9,R&<*!3?,!"#$%?,9&*?/,5UD5F)!#*!6G55k6VEJ*!

B,(2'%%'R)!B*!0!O@(;%,C)!/*)!455H*!",9:[$9$;@!/2'%'>;&%$(';$,<!,R!#%'>;$>'99@!$<(,9:[9&!8%:?(!:($<?!;2&!
/,:9;&%!>,:<;&%!#%$<>$#9&*!01)'$1#)*21#+,32($1#+,24,!"#$%#&'()*&./,L,9:C&!466)!##*!HHIUZ*!

B:99&%)!1*)!3,2C)!3*!0!`%':)!+*)!6EEE*!O'<,(:(#&<($,<(A!'!R,%C:9';$,<!'##%,'>2!R,%!#,,%9@!(,9:[9&!'<8!
#,,%9@![$,'S'$9'[9&!8%:?(*!]<A!Q*!g$(&)!&8*!U#17P22W,24,!"#$%#&'()*&#+,N21)$2++'7,-'+'#.',='&"12+2>@?,
(*9*A(*<*)!##*!GVHIGHZ*!

B:%%'!)!7*!&;!'9*)!6EEH*!",9$8I(;';&!>2'%'>;&%$P';$,<!'<8!8$((,9:;$,<!#%,#&%;$&(!,R!<'#%,_&<I'%?$<$<&I
2@8%,_@#%,#@9I3I/@>9,8&_;%$<!;&%<'%@!(@(;&C*!5($26'#1,32($1#+,24,8*26"#$%#&'()*&./,L,9:C&!H5)!##*!
55I4EU*!

B:;'9$.!)!"*)!K<W:)!7*)!B'<,W)!X*!0!b(2')!K*!O*)!6EEJ*!T<2'<>&C&<;!,R!8$((,9:;$,<!%';&!'<8![$,'S'$9'[$9$;@!
,R!'>&>9,R&<'>A!K!>2$;,('<I['(&8!(,9S&<;!>2'<?&!'##%,'>2*!01)'$1#)*21#+,32($1#+,24,!"#$%#&'()*&./,
L,9: C&!GHE)!##*!6Z5I65E*!

O'R'8@)!B*)!K;;'99')!X*)!K[8&9-'2'[)!B*!0!K[8:9IKP$C)!B*)!6E4V*!^,%C:9';$,<!'<8!>2'%'>;&%$P';$,<!,R!
B&;R,%C$<!2@8%,>29,%$8&!R9,';$<?!>'#(:9&(*!01)'$1#)*21#+,32($1#+,24,!"#$%#&'()*&./,6VD6F)!##*!G4HIG6E*!

O'R'8@)!B*)!K;;'99')!X*!0!"'@&8)!B*)!6E4V*!^,%C:9';$,<!'<8!&S'9:';$,<!,R!&_;&<8&8!%&9&'(&!B&;R,%C$<!
2@8%,>29,%$8&![&'8(*!01)'$1#)*21#+,32($1#+,24,!"#$%#&@,#17,!"#$%#&'()*&#+,9&*'1&'./,UD6F)!##*!VGGIVV4*!

O'?'['<8$)!L*)!1'C'%',)!=*!0!+'@'S&&%'!X)!6E44*!\$M:$(,9$8!/,C#'>;(A!K!<,S&9!'##%,'>2!;,!&<2'<>&!
[$,'S'$9'[$9$;@!,R!#,,%9@!(,9:[9&!8%:?(*!01)'$1#)*21#+,32($1#+,24,!"#$%#&@,#17,8*2+2>*&#+,9&*'1&'./,4DGF)!
##*!J5I4E6*!

O'<W-'8&)!3*)!B2'(&)!"*!0!B'<S$)!^*)!6E44*!^,%C:9';$,<!,R!T_;&<8&8I%&9&'(&!B&;R,%C$<!N@8%,>29,%$8&!
B';%$_!;'[9&;(*!=$26*&#+,32($1#+,24,!"#$%#&'()*&#+,$'.'#$&"/,4EDVF)!##*!GZHIGJG*!

O';2!)!3*)!O';2)!\*!0!"'2:)!3*)!6E4E*!7%&#'%';$,<!'<8!/2'%'>;&%$P';$,<!,R!"'9[:;'C,9!":9#2';&!\,'8&8!
T;2@9!>&99:9,(&!C$>%,(#2&%&(!:($<?!g';&%I$<I,$9I,$9!&C:9($,<!;&>2<$M:&*!0$#1*#1,32($1#+,24,
!"#$%#&'() *&#+,-'.'#$&"/,L,9:C&!5)!##*!5ZI4EH*!



 
224 

 

O?)!"*)!1,:(&)!+*)!"'<8&%(,<)!Q*!0!T>>9&(;,<)!`*)!6E4E*!K!>,C#'%';$S&!(;:8@!,R!=%'<(C&C[%'<&!Q$RR:($,<!
'<8!7&%C&';$,<!,R!][:#%,R&<!'>%,((!"@<;2&;$>!B&C[%'<&(!:($<?!^%'<P!Q$RR:($,<!>&99(*!!"#$%#&'()*&./,
6D4F)!##*!6E5I66G*!

O$>.9$<)!7*!&;!'9*)!455U*!=%'<(R&%!,R!C&;R,%C$<!'>%,((!C,<,9'@&%(!,R!2:C'<!$<;&(;$<'9!/'>,I6!>&99(!'<8!
'>%,((!%';!$<;&(;$<&*!01)'$1#)*21#+,32($1#+,24,!"#$%#&'()*&.,/,L,9:C&!46J)!##*!4HHI4U6*!

O$>,9'PP,)!+*!0!^$<<$<)!3*)!6EEJ*!]<!S$S,!'<8!$<!S$;%,!C,8&9(!R,%!'((&(($<?!8%:?!'[(,%#;$,<!'>%,((!;2&![:>'9!
C:>,('*!]<A!L$(>,#P.2$6)*21,.)(7*'.I,01,.*)(/,*1,M*M2,#17,*1,.*+*&2,%27'+.?,O&-!c,%.A!"#%$<?&%)!##*!J5I444*!

O<'C'<$)!7*!&;!'9*)!6E4U*!":(;'<$&8I%&9&'(&!\$M:$(,9$8!>,C#'>;!;'[9&;(!>,<;'$<$<?!'%;&C;2&%I
\:C&R'<;%$<&!'(!'9;&%<';&I8'@!%&?$C&<!R,%!C'9'%$'!;%&';C&<;!;,!$C#%,S&!#';$&<;!>,C#9$'<>&*!
01)'$1#)*21#+,32($1#+,24,A#12%'7*&*1',/,L,9:C&!44)!##*!UGUHIUGZJ*!

O,.2,8>2$)!K*)!K9$'.['%)!1*)!Q&('$!)!"*!0!+'S'8P'8&2)!c*)!6E4E*!\$M:$(,9$8!>,C#'>;(A!=2&!&RR&>;!,R!
>,(,9S&<;!'<8!N7B/!,<!;2&,#2@99$<&!%&9&'(&*!/,99,$8(!'<8!(:%R'>&(3*!8*2*1)'$4#&'./,L,9:C&!Z5)!##*!6U6I
6U5*!

O,.2,8>2$)!K*)!+'S'8P'8&2)!c*)!"$'2$I"2'8['8)!B*!1*!0!3'%P&?'%I+'9$9$)!B*)!6EEH*!=2&!&RR&>;!,R!;@#&!'<8!
>,<>&<;%';$,<!,R!S&2$>9&(!,<!;2&!8$((,9:;$,<!%';&!,R!'!#,,%9@!(,9:[9&!8%:?!D$<8,C&;2'>$<F!R%,C!9$M:$(,9$8!
>,C#'>;(*! 32($1#+,24,!"#$%#&@,#17,!"#$%#&'()*&#+,9&*'1&'./,JD4F)!##*!4JI6H*!

lP@'P$>$)!B*!0!"&S?$)!^*)!6EEG*!^,%C:9';$,<!'<8!TS'9:';$,<!,R!"'9[:;'C,9!":9#2';&='[9&;(!7%&#'%&8![@!
Q$%&>;!/,C#%&(($,<!b($<?!L'%$,:(!T_>$#$&<;(A!";';$(;$>'9!/,C#'%$(,<!,R!Q$((,9:;$,<!B&;2,8(!'<8!='[9&;!
7%,#&%;$&(*!32($1#+,24,!"#$%#&'()*&#+,9&*'1&'/,L,9:C&!6J)!##*!4I44*!

7';2&%)!"*)!1:((&9)!]*)!"@>&)!+*!0!O&':)!"*)!455J*!":(;'$<&8!%&9&'(&!;2&,#2@99$<&![@!8$%&>;!>,C#%&(($,<*!
7'%;!]*!,̂%C:9';$,<!'<8!$<!S$;%,!;&(;$<?*!01)'$1#)*21#+,32($1#+,24,!"#$%#&@/,L,9:C&!4UV)!##*!4I4E*!

7';%'!)!O*!&;!'9*)!6E4Z*!72'%C'>&:;$>'9!($?<$R$>'<>&!,R!T:8%'?$;A!K!%&S$&-*!B()($',32($1#+,24,
!"#$%#&'()*&#+,9&*'1&'./,L,9:C&!G)!##*!GGIVH*!

7'S'<$)!T*)!O,C'<)!"*!0!"@&8)!]*)!6E4G*!\$M:$(,9$8!=&>2<$M:&!['(&8!(:(;'$<&8!%&9&'(&!;'[9&;!,R!
;%$C&;'P$8$<&!8$2@8%,>29%,$8&*!L$(>,01M'1)*21#+,=27#@/,HD4F)!##*!GE6IG4E*!

7&9.,<&<)!Y*)!3,,[$()!K*!0!`:<8&%;)!b*)!6EE4*!]<!S$;%,!#%&8$>;$,<!,R!?'(;%,$<;&(;$<'9!'[(,%#;$,<!'<8!
[$,'S'$9'[$9$;@A!'<!&_#&%;(m!C&&;$<?!%&#,%;*!5($26'#1,32($1#+,24,N+*1*&#+,!"#$%#&2+2>@/,HZD5F)!##*!U64I
U65*!

7&PP$<$)!3*!&;!'9*)!6E4U*!\$M:$(,9$8!;&>2<,9,?@!'##9$&8!;,!#&99&;(A!TS'9:';$,<!,R!;2&!R&'($[$9$;@!'<8!
8$((,9:;$,<!#&%R,%C'<>&!:($<?!R&9,8$#$<&!'(!'!C,8&9!8%:?*!N"'%*&#+,51>*1''$*1>,-'.'#$&",#17,L'.*>1/,
##*!4IJ*!

7%'['.'%'<)!Q*)!"$<?2)!7*)!X'<':W$')!7*!0!L@'()!"*)!6EEG*!TRR&>;!,R!2@8%,#2$9$>!#,9@C&%(!,<!;2&!%&9&'(&!,R!
8$9;$'P&C!2@8%,>29,%$8&!R%,C!&9&C&<;'%@!,(C,;$>!#:C#(*!01)'$1#)*21#+,32($1#+,24,!"#$%#&'()*&./,
L,9:C&!6H5)!##*!4ZGI4Z5*!



 
225 

 

1',)!B*)!B'<8'?&)!c*)!=2'<.$)!X*!0!32$(&)!"*)!6E4E*!Q$((,9:;$,<!]C#%,S&C&<;!,R!"$CS'(;';$<![@!":%R'>&!
",9$8!Q$(#&%($,<!=&>2<,9,?@*!L*..2+()*21,='&"12+2>*'./,##*!6ZIGV*!

1&88@)!X*)!B:;'9$.)!"*!0!1&88@)!"*)!6EEG*!Y<>&I8'$9@!":(;'$<&8I1&9&'(&!B';%$_!,R!O$>,%'<8$9A!^,%C:9';$,<!
'<8!]<!L$;%,!TS'9:';$,<*!::!9,!"#$%#&'()*&#+,9&*'1&',='&"12+2>@/,VDVF)!##*!4I5*!

1&S';2$)!"*)!B,:9'9$)!"*!0!Q2'<'%'W:)!B*)!6E4H*!^,%C:9';$,<!'<8!&S'9:';$,<!,R!,%,8$(#&%($[9&!S'9('%;'<!
;'[9&;(*!L'$,!"#$%#&*#,T'))$'/,ZD4F)!##*!G4HIG6V*!

1,[$<(,<)!3*!L*)!":99$S'<)!^*!B*)!3,%P&99&>')!+*!^*!0!">2-'%;P)!"*!\*)!4556*!7L7IK!>%$;$>'9!%&S$&-!,R!;2&!
.$<&;$>(!'<8!=,_$>,9,?@!,R!9,9@S$<@9#@%%,9$8,<&!D7,S$8,<&F*!!

1,2%()!3*!&;!'9*)!6EEU*!7'%;$>9&!"$P&!\$C$;(!;,!B&&;!b"7!/,<;&<;!b<$R,%C$;@!/%$;&%$'!R,%!='[9&;(!'<8!
/'#(:9&(*! 32($1#+,24,!"#$%#&'()*&#+,9&*'1&'/,5HDHF)!##*!4EV5I4EH5*!

1,:>2,;'(!)!/*)!/'(($8@)!Y*!0!1,-9&@)!`*)!6EEE*!/,C#'%$(,<!,R!(:%R'>&!C,8$R$>';$,<!'<8!(,9$8!8$(#&%($,<!
;&>2<$M:&(!R,%!8%:?!8$((,9:;$,<*!01)'$1#)*21#+,32($1#+,24,!"#$%#&'()*&./,L,9:C&!45H)!##*!4IU*!

1,-&)!1*)!"2&(.&@)!7*!0!g&99&%)!7*)!6EEG*!U#17P22W,24,!"#$%#&'()*&#+,5J&*6*'1).?,^,:%;2!&8*!
g'(2$<?;,<A!72'%C'>&:;$'9!7%&((*!

"'&&8$)!B*!&;!'9*)!6E44*!T<2'<>&C&<;!,R!8$((,9:;$,<!%';&!,R!$<8,C&;2'>$<!:($<?!9$M:$(,9$8!>,C#'>;(*!
0$#1*#1,32($1#+,24,!"#$%#&'()*&#+,-'.'#$&"/,L,9:C&!4E)!##*!6HIGV*!

"'9:<.2&)!"*!&;!'9*)!6E4G*!]C#'>;!,R!R,%C:9';$,<!#'%'C&;&%(!,<!R'(;!8$((,9S$<?!;'[9&;!,R!,<8'(&;%,<!
2@8%,>29,%$8&!#%&#'%&8![@!#%&((:%$P&8!2,C,?&<$P';$,<!;&>2<$M:&*!X2$+7,24,O2($1#+,24,!"#$%#&@,#17,
!"#$%#&'()*&#+,.&*'1&'./,6DUF)!##*!HUHVIHUUU*!

"'%C&<;,)!3*!&;!'9*)!6E46*!/&99I['(&8!$<!S$;%,!C,8&9(!R,%!#%&8$>;$<?!8%:?!#&%C&'[$9$;@*!5J6'$),26*1*21,21,
L$(>,%')#P2+*.%,#17,)2J*&2+2>@/,JDHF)!##*!UEZIU64*!

"'SW'<$)!X*)!`'WW'%)!K*!0!"'SW'<$)!+*)!6E46*!Q%:?!",9:[$9$;@A!]C#,%;'<>&!'<8!T<2'<>&C&<;!=&>2<$M:&(*!
01)'$1#)*21#+,9&"2+#$+@,-'.'#$&",A')Q2$W,!"#$%#&'()*&./,##*!4I4E*!

"&%'W:88$<)!K*)!4555*!n(,9$8!8$(#&%($,<!;&>2<$M:&o*!32($1#+,24,!"#$%#&'()*&#+,9&*'1&'/,JJD4EF)!##*!J54I
5EE*!

"2'2)!O*!&;!'9*)!455V*!"&9R&C:9($R@$<?!8%:?!8&9$S&%@!(@(;&C(!D"TQQ"F!-$;2!#,9@?9@>,9@P&8!?9@>&%$8&(!R,%!
$C#%,S$<?!$<!S$;%,!8$((,9:;$,<!'<8!,%'9!'[(,%#;$,<!,R!9$#,#2$99$>!8%:?(*!01)'$1#)*21#+,32($1#+,24,
!"#$%#&'()*&./,L,9:C&!4EU)!##*!4HI6G*!

"2'2)!"*)!B'8'<)!"*!0!K?%'-'9)!"*)!6E46*!^,%C:9';$,<!'<8!&S'9:';$,<!,R!C$>%,(#2&%&!['(&8!,%,!
8$(#&%($[9&!;'[9&;(!,R!];,#%$8&!N/\*!L:-Y,O2($1#+,24,6"#$%#&'()*&#+,.&*'1&'./,6ED6VF)!##*!4I46*!

"2'<?%'-)!1*)!45J5*!/,C#%&((&8!;'[9&;(![@!8$%&>;!>,C#%&(($,<*!]<A!N*!\$&[&%C'<)!\*!\'>2C'<!0!+*!
">2-'%;P)!&8(*!!"#$%#&'()*&#+,L2.#>',B2$%.I,=#P+').?,O&-!c,%.A!B'%>&9!Q&..&%)!##*!45HI6VU*!



 
226 

 

"2'<?%'-)!1*)!45J5*!/,C#%&((&8!;'[9&;(![@!8$%&>;!>,C#%&(($,<*!]<A!N*!\$&[&%C'<)!\*!\'>2C'<!0!+*!
">2-'%;P)!&8(*!!"#$%#&'()*&#+,72.#>',42$%.I)#P+').?,O&-!c,%.A!(*<*)!##*!45HI6VU*!

"2'<C:?'C)!"*)!6E4H*!`%'<:9';$,<!;&>2<$M:&(!'<8!;&>2<,9,?$&(A!%&>&<;!#%,?%&((&(*!8*20%6#&)./,HD4F)!##*!
HHIUG*!

"2&&9')!O*)!B:;2:)!"*!0!X%$(2<'<!)!"*)!6E4E*!^=]=)^=!1'C'<!'<8!bLIL$([$9&!"#&>;%,(>,#$>!K<'9@($(!,<!
B&;R,%C$<!N@8%,>29,%$8&*!:.*#1,32($1#+,24,N"'%*.)$@/,66DZF)!##*!HEV5IHEHU*!

"2&(.&@)!7*!+*)!1,S&)!1*!/*!0!Y-&<)!"*!/*)!6EEU*!U#17P22W,24,!"#$%#&'()*&#+,5J&*6*'1).?,^$R;2!&8*!\,<8,<!
0!g'(2$<?;,<A!72'%C'>&:;$>'9!7%&((!0!;2&!KC&%$>'<!72'%C'>$(;(!K((,>$';$,<*!

"2,<,)!c*!&;!'9*)!6EEV*!B,8:9';$,<!,R!$<;&(;$<'9!7I?9@>,#%,;&$<!R:<>;$,<![@!>%&C,#2,%!T\!'<8!,;2&%!
(:%R'>;'<;(![@!'<!$<!S$;%,!8$RR:($,<!>2'C[&%!C&;2,8!:($<?!;2&!$(,9';&8!%';!$<;&(;$<'9!C&C[%'<&(*!32($1#+,
24,!"#$%#&'()*&#+,9&*'1&'/,5GDVF)!##*!JZZIJJH*!

"$&-&%;)!B*)!Q%&((C'<!)!+*)!3%,-<)!/*!0!"2'2)!L*)!6EEG*!`:$8&9$<&(!;,!Q$((,9:;$,<!$<!S$;%,!1&9&'(&!=&(;$<?!
,R!O,S&9h"#&>$'9!Q,('?&!R,%C(*!::!9,!"#$%#&'()*&#+,9&*'1&',='&"12+2>@/,L,9:C&!V)!##*!4I4E*!

"$9S&%(;&$<)!1*)!3'((9&%)!`*!0!B,%%$9)!=*)!4554*!96'&)$2%')$*&,*7'1)*4*&#)*21,24,2$>#1*&,&2%62(17.?,O&-!
c, %.A!g$9&@*!

"$<?2)!]*!0!1'<')!L*)!6E4G*!]%,<!,_$8&!$<8:>&8!&<2'<>&C&<;!,R!C:>,'82&($S&!#,;&<;$'9!,R!T:8%'?$;!
1\7YAR,%C:9';$,<)!&S'9:';$,<!'<8!,#;$C$(';$,<!,R!C:>,'82&($S&!8%:?!8&9$S&%@!(@(;&C**!5J6'$),26*1*21,
7$(>,7'+*M'$@/,L,9:C&!4E)!##*!44Z5I4454*!

"$<?2)!"*)!7%'.'(2)!Q*)!"%$<$S'('<)!X*!0!`,-;2'C'%'W'<)!X*)!6E44*!\$M:$(,9$8!>,C#'>;(!?9$C&#$%$8&A'<!
'##%,'>2!;,!&<2'<>&!;2&!8$((,9:;$,<!,R!#,,%9@!-';&%!(,9:[9&!8%:?(*!32($1#+,24,!"#$%#&@,-'.'#$&"/,VD4F)!
##*!66UGI66UJ*!

"$<2')!Q*!0!1,2&%')!3*)!6EE6*!/,C#'%';$S&!&S'9:';$,<!,R!%';&!,R!2@8%';$,<!'<8!C';%$_!&%,($,<!,R!NT/!'<8!
N7/!'<8!(;:8@!,R!8%:?!%&9&'(&!R%,C!;2&$%!C';%$>&(*!5($26'#1,32($1#+,24,!"#$%#&'()*&#+,9&*'1&'/,4UDGF)!
##*!45GI455*!

"<,-)!1*)!K99&<)!=*)!T<<$()!3*!0!\$(;&%)!+*)!455Z*!7%$<>$#9&(!,R!($P&!&<9'%?&C&<;*!]<A!1*!7&%%@!0!Q*!`%&&<)!&8(*!
!'$$@;.,N"'%*&#+,51>*1''$.?,O&-!c,%.A!B>`%,-IN$99)!##*!6EIHU*!

",<?)!O*)!\$)!j*!0!\$:)!/*)!6EEU*!]<;&(;$<'9!7&%C&'[$9$;@!,R!B&;R,%C$<!:($<?!($<?9&I#'((!$<;&(;$<'9!#&%R:($,<!
$<!%';(*!Q2$+7,32($1#+,24,H#.)$2'1)'$'+2>@/,46D6HF)!##*!VEUVIVEZE*!

",<?)!O*IO*)!\$)!"*Ij*!0!\$:)!/* If*)!6EEU*!]<;&(;$<'9!#&%C&'[$9$;@!,R!C&;R,%C$<!:($<?!($<?9&I#'((!$<;&(;$<'9!
#&%R:($,<!$<!%';(*!X2$+7,32($1#+,24,H#.)$2'1)'$2+2>@/,46D6HF)!##*!VEUVIVEZE*!

",<?)!1*)!6E4U*!B&>2'<$(C!,R!B&;R,%C$<A!K!='9&!,R!=-,!"$;&(*!L*#P')'.,N#$'/,L,9:C&!G5)!##*!4JZI4J5*!



 
227 

 

"#$%&'()!"*!0!3,9;,<)!"*)!4555*!T*R(*.2+*7,.@.)'%.,#17,%')"27.,24,6$'6#$*1>,.#%'?,b<$;&8!";';&()!7';&<;!
O,*!UE5UGGZ*!

"#$%&'()!"*!0!"'8:)!"*)!455J*!T<2'<>&C&<;!,R!7%&8<$(,9,<&!8$((,9:;$,<!#%,#&%;$&(!:($<?!9$M:$(,9$8!
>,C#'>;(*! 01)'$1#)*21#+,32($1#+,24,!"#$%#&'()*&./,L,9:C&!4UU)!##*!4ZZI4JJ*!

":9$C'<)!K*)!K<8&%(,<)!1*!0!T9.,%8@!)!K*)!6E4G*!O,%R9,_'>$<!'(!'!C,8&9!2@8%,#2,[$>!8%:?!-$;2!:<$M:&!
%&9&'(&!R%,C!9$M:$(,9$8!R,%C:9';$,<(!#%&#'%&8!-$;2!7T`6EE!'<8!"@<#&%,<$>!7Th\IU4!<,<IS,9';$9&!9$M:$8!
S&2$>9&(*!!2Q7'$,='&"12+2>@/,L,9:C&!6HZ)!##*!4HUI4UZ*!

":CC&%()!45JJ*!01I,!"#$%#&'()*&./,)"',9&*'1&',24,L2.#>',B2$%,L'.*>1?,O&-!c,%.A!/2:%>2$99!\$S$<?(;,<&*!

":CC&%()!B*!0!K:9;,<)!B*)!6E4G*!`%'<:9';$,<*!]<A!:(+)21;.,!"#$%#&'()*&.<,="' ,7'.*>1,#17,%#1(4#&)($',
24,%'7*&*1'.?,(*9*A/2:%>2$99!\$S$<?(;,<&*!

":<)!N*!&;!'9*)!6EEJ*!=2&!/'>,I6!>&99!C,<,9'@&%A!:(&R:9<&((!'<8!9$C$;';$,<(*!5J6'$),Z6*1*21,21,L$(>,
K')#P2+*.%,#17,=2J*&2+2>@/,VDVF)!##*!G5HIG6J*!

"-&<(,<)!T*!0!/:%';,9,)!g*)!4556*!B&'<(!;,!& <2'<>&!#&<&;%';$,<*!:7M#1&'7,L$(>,L'+*M'$@,-'M*'Q./,
L,9:C&!J)!##*!G5I56*!

='>. IY,<)!Y*!&;!'9*)!6E4G*!7%&#'%';$,<!,R!2$?29@!#,%,:(!?'(;%,%&;&<;$S&!C&;R,%C$<!;'[9&;(!:($<?!'!
(:[9$C';$,<!C&;2,8*!5($26'#1,32($1#+,24,!"#$%#&'()*&.,#17,8*26"#$%#&'()*&./,L,9:C&!JG)!##*!VUEI
VUZ*!

='@&9)!"*)!",9$C'<)!\*!0!\,:$()!Q*)!6EEJ*!]C#%,S&C&<;!,R!8$((,9:;$,<!#%,#&%;$&(!,R!/'%['C'P&#$<&!
;2%,:?2!'##9$>';$,<!,R!;2&!9$M:$(,9$8!;'[9&;!;&>2<$M:&*!5($26'#1,32($1#+,24,!"#$%#&'()*&.,#17,
8*26"#$%#&'()*&./,L,9:C&!U5)!##*!GV6IGVZ*!

='@9,%)!X*)!6E4G*!]<A!:(+)21;.,!"#$%#&'()*&.<="',7'.*>1,#17,%#1(4#&)($',24,%'7*&*1'.?,(*9*A/2:%>2$99!
\$S$<?(;,<&*!

=2'..'%)!N*)!"&<;2$9)!K*!0!O'%'@'<')!"*)!6E44*!^,%C:9';$,<!'<8!&S'9:';$,<!,R!C,:;2!8$((,9S$<?!;'[9&;(!,R!
,<8'<(&%;,<!2@8%,>29,%$8&*!!"#$%#&2+2>@21+*1'/,L,9:C&!6)!##*!U66IUG6*!

=$,<?)!O*!0!T9.,%8@)!K*)!6EE5*!TRR&>;(!,R!9$M:$(,9$8!R,%C:9';$,<(!,<!8$((,9:;$,<!,R!<'#%,_&<*!5($26'#1,
32($1#+,24,!"#$%#&'()*&.,#17,8*26"#$%#&'()*&./,L,9:C&!ZG)!##*!GZGIGJV*!

=P'<.,S')!L*!&;!'9*)!6E44*!7%&>$($,<I/:;!"9$>&(!'(!'!=,,9 !R,%!";:8@$<?!72'(&!]]!Q%:?!B&;'[,9$(C!$<!1';!
"C'99!]<;&(;$<&!$<!L$;%,*!6"#$%#&'()*&#+,8*2)'&"12+2>@/,6HD4F)!##*!66Z5I66JG*!

b(:$)!^*!&;!'9*)!455Z*!]<2$[$;,%@!&RR&>;!,R!-';&%I(,9:[9&!#,9@C&%(!,<!#%&>$#$;';$,<!,R!1"IJGH5*!
01)'$1#)*21#+,32($1#+,24,!"#$%#&'()*&./,L,9:C&!4HV)!##*!H5IUU*!

L'<!Q&<!Q%$&()!X*!0!L%,C'()!N*)!6EEG*!T_#&%$C&<;'9!'<8!C,8&9$(;$>!'##%,'>2!;,!&_#9'$<!?%'<:9&!
$<2,C,?&<&$;@!;2%,:?2!#%&R&%&<;$'9!?%,-;2*!5($?,3?,!"#$%?,9&*?/,L,9:C&!6E)!##*!VE5IV4Z*!



 
228 

 

L'%(2,('P)!+*)!='9'%$)!1*)!B,(;'R'S$)!"*!0!O,.2,8>2$!)!K*)!6EEJ*!Q$((,9:;$,<!&<2'<>&C&<;!,R!`9$>9'P$8&!
:($<?!$<!($;:!C$>%,<$P';$,<![@!(,9S&<;!>2'<?&!C&;2,8*!!2Q7'$,='&"12+2>@/,L,9:C&!4JZ)!##*!666I6GE*!

g'82&%)!X*)!X'.8&)!1*!0!bC&.'%)!B*)!6E44*!^,%C:9';$,<!,R!(:(;'$<&8!%&9&'(&!B&;R,%C$<!N@8%,>29,%$8&!
B'; %$_!;'[9&;(A!]<R9:&<>&!,R!2@8%,#2$9$>!#,9@C&%(!,<!;2&!%&9&'(&!%';&!'<8!]<!L$;%,!&S'9:';$,<*!
01)'$1#)*21#+,32($1#+,24,-'.'#$&",*1,N21)$2++'7,-'+'#.'/,4D4F)!##*!5I4U*!

g'<)!\*)!N&<?)!7*!0!g,<?)!\*)!4554*!=2&!&RR&>;!,R!2@8%,_@#%,#@9C&;2@9>&99:9,(&!,<!-';&%!#&<&;%';$,<!
$<;,!'!C';%$_!(@(;&C*!01)'$1#)*21#+,32($1#+,24,!"#$%#&'()*&./,L,9:C&!ZG)!##*!444I44U*!

g&$<&%)!O*)!45JH*!O,%&#$<&#2%$<&)!&#$<&#2%$<&)!'<8!;2&!(@C#';2,C$C&;$>!'C$<&(*!]<A!H227%#1,#17,
H*+%#1[.,)"',!"#$%#&2+2>*&#+,8#.*.,24,="'$#6'()*&.?,O&-!c,%.A!B'>C$99'<!7:[9$(2$<?!/,C#'<@)!#*!4ZG*!

g,<?)!"*)!X&99'-'@)!]*!0!B:%8'<)!"*)!6EEU*!T<2'<>&C&<;!,R!;2&!8$((,9:;$,<!%';&!'<8!,%'9!'[(,%#;$,<!,R!'!
#,,%9@!-';&%!(,9:[9&!8%:?![@!R,%C';$,<!,R!(:%R'>;'<;I>,<;'$<$<?!C$>%,#'%;$>9&(*!01)'$1#)*21#+,32($1#+,24,
!"#$%#&'()*&./,L,9:C&!G4Z)!##*!U4IUJ*!

c'8'S)!L*!0!c'8'S)!K*)!6EE5*!]C#%,S&C&<;!,R!",9:[$9$;@!'<8!Q$((,9:;$,<!,R!]<8,C&;2'>$<![@!\$M:$(,9$8!
'<8!/,C#'>;$,<!`%'<:9';$,<!=&>2<$M:&*!32($1#+,24,!"#$%#&'()*&#+,9&*'1&',#17,$'.'#$&"/,L,9:C&!6)!##*!
VVIH4*!

c'8'S)!L*!0!c'8'S)!K*)!6E4E*!T<2'<>&C&<;!,R!",9:[$9$;@!'<8!Q$((,9:;$,<!%';&!,R!3/"!>9'((!]]!
#2'%C'>&:;$>'9(![@!<,<'M:$,:(!?%'<:9';$,<!;&>2<$M:&*!01)'$1#)*21#+,32($1#+,24,6"#$%#,-'.'#$&",#17,
L'M'+26%'1)/,##*!4I46*!

c,%.)!7*)!6E4G*!Q&($?<!,R!8,('?&!R,%C(*!]<A!B*!K:9;,<)!&8*!!"#$%#&'()*&.,I,="',9&*'1&',24,72.#>',42$%,
7'.*>1?,(*9*A/2:%>2$99!\$S$<?(;,<&*!

i'.&%$IB$9'<$')!7*!&;!'9*)!6EEZ*!7%&8$>;$<?!N:C'<!]<;&(;$<'9!7&%C&'[$9$;@!:($<?!"$<?9&I#'((!]<;&(;$<'9!
7&%R:($,<!$<!%';*!32($1#+,24,!"#$%#&@,#17,!"#$%#&'()*&#+,9&*'1&'/,4EDGF)!##*!GUJIGZ5*!

!

)

)
!

!

!

!



 
229 

 

722-#8(9 )
)

!012+-,): )

Statistics results for glibenclamide release from granulated liquisolid 

preparations   
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Appendix for Chapter 4 

Statistics results for permeability study of metformin using stomach tissue and Franz cell   !
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