
 !

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

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

 !"#$%&"'$'()(*"+),(-"./&/012"(032).'$',(

*"+,(4%5"63

-%./$%$&'(&-0!1*23!4*,2, 

 !"#$%&"'$'()(*"+),(-"./&/012"(032).'$',(

*"+,(4%5"63

"4567'4'89:;7<4:6="67'>=9=>?794<?4>7'

6=<?=@64>='2'8:"67'9=A"4>7B

=(,0)-/0

C&DE'+-/0*)#F-'(*,0#G%EH-'E$&%#/-'/*I#'J&.EIE'#3'K/*.,/*G'*/)EL&M-N'%-,0-1%#/'

I&'I&J-%'*J'%-I3%-$-I%#I#O'#',0*G-'()#1.-$#'(-LME'#,0)-L#1-$-P'<(&Q#+#$%*,0'*1&'

()*+&,#I&'I&'0*'J-'I&'%-I$&KH&'*R-1S-IE'L&%&P':1-I')-J',&'R-1#'#,(#0#1-M&F'%&/#O'

.#$%#O'#'()*+&,#*%-.%#O'/-)-/0&)#,0#/-'*,%*1%*K/*.,/#O'%-,0-1%#/-N'#'(*.%#F'

)-3.#/-F-'E'(*G.&JE'#,(#0#1-%#O'1-)#I-R.#P'9&3E.0-0#'(*/-3EIE'J-',E'/*J'%-,0-1%#T

Q-'U/*I&'$#%&'V W'*J'E/E(%*'XYZ'#,(#0-%#O'%-,0-1%#/-'*,%*1%#O'K/*.-['3%-$-I%*'

#3)-L&%#I&'J#F&%3#I&'.#$%*,0#':01*)&%*,0'3-'#,/E,01*N'<-)-JS#1*,0'#'<-1&,%*,0P'

6-'K&,0'U*J'E/E(%*'\X['J#F&%3#I-',-F*-/0E-.#3*1%*,0#'%-,0-1%#Q&'#F-IE'3%-$-IT

%*'1#K&',/*)*1&'E'*J%*,E'%-'%-,0-1%#/&P']'(*G.&JE',0#.*1-'E()-1S-M-')-3)&J*F'

(*,0*I#'3%-$-I%-')-3.#/-',-F*'/*J'%&#%0&)1&%#KEH&G',0#.-N'/*I#'I&'#3)-L&%#I#'/*J'

%-,0-1%#/-P'6-,0-1%#Q&'E'()*,&/E'(*O-D-IE'1&H#'R)*I'()*G)-F-',0)E$%*G'E,-1)K-T

1-M-'%&G*'M#O*1&'/*.&G&P'>*J'L&%-'#3'#,(#0-%*G'E3*)/-',EN'E'(*)&D&ME',-'FEK/-)T

Q#F-N'#3)-L&%#I&'*,*R#%&'/*I&',E'E'R)*I%#F'#,0)-L#1-M#F-'#3J1*I&%&'/-*'*,*R#%&'

E,(&K%#O'%-,0-1%#/-N'K0*'(*/-3EI&'J-',E'/*J'%-,0-1%#Q-'R*S&'#3R-.-%,#)-%&'*,*T

R#%&'.#$%*,0#',-'()*+&,#*%-.%#F'#3R*)*FP'?#F&',&N','I&J%&',0)-%&N'F*L&'*RI-,%#0#'

$#M&%#Q-'J-'L&%&'$&KH&'*J'FEK/-)-Q-'R#)-IE'*1E'()*+&,#IEN'-',-'J)EG&',0)-%&'*1-I'

R-.-%,'%-,0-1%#Q-F-'()EL-'R*S&'F*GEH%*,0#'3-',-F**,01-)&M&'%&G*'%-,0-1%#Q#F-P'

 !"#$%&'%#(^ .#$%*,0'%-,0-1%#/-N',-F*-/0E-.#3*1-%*,0N',0#.'E()-1S-M-')-3)&T

J*FN'()*+&,#*%-.%*'E,-1)K-1-M&N'(*.%&')-3.#/&

]1*J

4,0)-L#1-M-'(,#O*.*K/#O'/-)-/0&)#,0#/-'%-,0-1%#/-'/-*'+-/0*)-'E,T

(&K%*,0#'%-,0-1%*G'()*Q&,-'*J1#I-IE',&'E'%&/*.#/*'()-1-Q-P'6-IK#)#'()-1-Q'

*REO1-0-'#,0)-L#1-M-'*,*R#%-'.#$%*,0#'E,(&K%#O'%-,0-1%#/-P'_)*I%-'#,0)-T

1'`abcdedPcfg`ghijkldmPegPdhPbn

2'neopdedPnqafgkfmarghijkldmPegPdhPbn

3 Rad je nastao u okviru projetka 179002 koji  !nansira Ministarstvo prosvete, nauke i tehnološkog 
razvoja Republike Srbije

s*J#KM-/'3-'(,#O*.*G#IE takP'\BN'ua'\!N'Xv\Y'',0)P' !2ZZ

]w>'\!ZPZXBPB^BV\P\X



 Y

s*)J-%-'wP'x#G#HN'<%&L-%-'wP'<0*I#S/*1#H

L#1-M-'%EJ&'$#0-1E'.#,0E'*,*R#%-'(*'/*I#F-',&'E,(&K%#'%-,0-1%#Q#')-3.#/EIE'

*J'F-M&'E,(&K%#ON'%-'/*I*I',E^'R-3#$%&'J#F&%3#I&'.#$%*,0#'2'#3)-L&%#I-'&/,T

0)-1&)3#I-N'*01*)&%*,0N',-)-JS#1*,0'#',-1&,%*,0'#'F-M&'#3)-L&%'%&E)*0#Q#T

3-F'UydqdkargzTtabmd{gzN'Xv\X[|'&F*Q#*%-.%&'/-)-/&)#,0#/&'(*(E0'&F*Q#*%-.%&'

,0-R#.%*,0#'U}~dqaaeN'Xv\!['#'&F(-0#$%*,0#'U�qafgkfmargzN'Xv\�[|'F*0#1-Q#*%&'

/-)-/0&)#,0#/&N'F&DE'/*I#F-'I&'#',-F*-/0E-.#3*1-%*,0'U�ogfddbc'oqP'dkN'Xvv![|'#'

J)EG&'/-)-/0&)#,0#/&'%-'/*I&'E/-3EIE'E$&%#Q#N'(-'#',-F#'%-,0-1%#Q#N'/-*'K0*'

,E'0*(.#%-N'SER-3%*,0N'()-1#$%*,0N'J*,.&J%*,0N'J&F*/)-0#$%*,0N',-)-JS#1*,0N'

,F#,-*'3-'OEF*)N',0)E$%*,0' U�rbd�argz' g't�fd�gzN'Xv\v[P'?*/*F'J&Q&%#I-')-3T

1#I-.#',E',&'%*1#'()-1Q#'#,0)-L#1-M-'/*I#',E'(*F&)-.#'+*/E,'/-'(*%-K-ME'

%-,0-1%#/-'#'M&G*1#F'()*+&,#*%-.%#F'E.*G-F-N'3-0#F'/-'/*F(&0&%Q#I-F-'%&T

*(O*J%#F'3-'E,(&K%*'#31)K-1-M&'%-,0-1%#$/#O'E.*G-N' ,1&'J*'+*)FE.#,-M-'

/*F(.&/,%*G'/*%Q&(0-'E()-1S-M-')-3)&J*F'/*I#'*REO1-0-'#'.#$%*,0'%-,0-1T

%#/-'#'M&G*1*'()*+&,#*%-.%*'(*%-K-M&N'-.#',1&'0*'(*1&3EI&'#',-',#0E-Q#I*F'

E'E$#*%#Q#P'4,0)-L#1-M-'(*/-3EIE'J-'I&'E()-1S-M&')-3)&J*F'0-/*D&',%-L-%'

+-/0*)'E,(&K%*,0#'%-,0-1%#/-'U�de`'oq'dkPN'\ZZBN'()&F-^'�fg`gz'�'�qafgkfmargzN'

Xv\\[P''

A-' %-,0-1%#$/E' ()*+&,#IE' I&' /-)-/0&)#,0#$%*' J-' I&' ()&0&L%*' *R-T

1S-IE' L&%&P' 8)&F-' %&/#F' (*J-Q#F-N' E' 3&FS-F-' 71)*(,/&' ]%#I&' L&%&' $#%&'

*/*' YvW' %-,0-1%#$/&' (*(E.-Q#I&' U#31*)^' ��b�hqgrN' ~qq{^�����Po�bdhqgrPbn�o�T

{bgabgqoqg�B! YTa{dneanqTacT�defmdTednqdregmdT�To�[P']'<)R#I#' ,&' 3-,0E(S&%*,0'

L&%-'F&DE'%-,0-1%#Q#F-'/)&H&'#3F&DE'Vv'#' vWN'K0*',&'F*L&'3-/SE$#0#'%-'

*,%*1E' 1&H&G' R)*I-' #,0)-L#1-M-' )&-.#3*1-%#O' %-' %-,0-1%#$/*I' (*(E.-Q#I#'

E'<)R#I#'U�fg`gh'�'�qafgkfmarghN'Xv\�|'�fg`gz'oq'dkPN'Xv\�|'�kdqmargz'oq'dkPN'Xv\X|'

�qafgkfmargz'oq'dkPN'Xv\X|'yacabargz'oq'dkPN'Xv\X['#'%-'*,%*1E'%&/#O'J*,0E(%#O'(*T

J-0-/-'*',0)E/0E)#'3-(*,.&%#O'E'I-1%*F',&/0*)E'U789:;<=>:;?(@(A8B>:C(;=D?:E@(

FE8G8(HIJ8N'XvvY[P':1-/1-'%&E)-1%*0&L&%-'(*.%-',0)E/0E)-'R#.-'I&'(*J,0#Q-I'

3-'#,(#0#1-M&'(*.%#O')-3.#/-'E%E0-)'()*+&,#I&'%-,0-1%#/-P

?&*)#I,/&'*,%*1&'#,0)-L#1-M-

)*+$%&',-+(.%&"&*/*0($,1,&+(#$*/2('()&JF&0',E'R)*I%#O'#,0)-L#1-M-'

,-'Q#S&F'J-',&'E01)J&'*,*R#%&'%-'/*I#F-'(*,0*I&')-3.#/&N'/-*'#'J-',&'J*D&'J*'

*RI-KM&M-'E01)D&%#O'(*.%#O')-3.#/-P'4-/*'%-.-3#')-3.#$#0#O'#,0)-L#1-$-'

%#,E'(*0(E%*',-G.-,%#N'%-)*$#0*'/-J-',&')-J#'*'%-.-3#F-'%-')-3.#$#0#F'/E.0ET

)-F-N'#(-/',&'E'M#F-'E*$-1-IE'#31&,%&'J*,.&J%*,0#'U�gqbargz'g'yba`bkgzN'Xv\�[P'

8)#.#$%*',&'J*,.&J%*'(*/-3EI&'J-'L&%&'#F-IE'%&K0*'#3)-L&%#I#'%&E)*0#Q#T

3-FN' &/,0)-1&)3#IEN' ,-)-JS#1*,0'#.#'()#I-0%*,0N' -' (*%&/-J'#' ,-1&,%*,0P':1&'

)-3.#/&N'E01)D&%&'E'1&H&F'R)*IE'#,0)-L#1-M-'%-')-3.#$#0#F'(*(E.-Q#I-F-'#'

E3'()#F&%E')-3.#$#0#O'#%,0)EF&%-0-N'F*G.&'R#',&'E3&0#'/-*'(*01)J-'&1*.EQ#*T

%#,0#$/*G'*RI-KM&M-'(*.%#O')-3.#/-P'<'J)EG&',0)-%&N'E')-3.#$#0#F'/E.0E)-T

F-',&'%&'R&.&L&'#J&%0#$%&')-3.#/&'UK0*'R#'0)&R-.*'*$&/#1-0#'%-'*,%*1E'*1-/T

1*G'*RI-KM&M-[N'%#0#',E'J*R#I&%&')-3.#/&'#,0*G'#%0&%3#0&0-P'=/*',&',-G.&J-'



 V

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

*1-I'-,(&/0'#,0)-L#1-$/#O'%-.-3-N'$#%#',&'*()-1J-%#I#F'*RI-KM&M&'(*.%#O'

)-3.#/-'#3'EG.-',*Q#I-.%#O'E.*G-P

>-J-'I&')&$'*'(*.%#F')-3.#/-F-'E'()*,*Q#I-.%*F'(*%-K-MEN'/*I&'I&'R.#T

,/*' (*1&3-%*' ,-' 031P' (*F-LEH#F' ()*+&,#I-F-' F&DE' /*I&' ,&' ,1),0-1-' #' %-,T

0-1%#$/#'(*3#1N'0&K/*'I&'#31&,0#'I&J%*3%-$-%'*(K0#'3-/SE$-/P'4(-/N'$#%#',&'

J-',E'FEK/-)Q#',/.*%#I#'()*,*Q#I-.%*F'(*%-K-ME'/*I&'(*J)-3EF&1-'/)-0/&'#'

I&J%*/)-0%&',E,)&0&',-'*,*R-F-'/*I#F-'()EL-IE'(*F*HN'J*/',E'L&%&',/.*%#I&'J-'

(*/-LE'*,&0S#1*,0'3-'J)EG&'E'R.#,/#F')&.-Q#I-F-'/*I&',&'G)-J&'0*/*F'JEL&G'

1)&F&%-'U�gqbargz'g'yba`bkgzN'Xv\�[P':1#F')-3.#/-F-'R#',&'F*G.*'J&.*F'*RI-,%#T

0#'3%-0%*'1&H&'()#,E,01*'L&%-'E'%-,0-1%#$/*I'()*+&,#I#P

4,0)-L#1-M&'()&J,0-1S&%*'E'*1*F')-JEN'R-1#',&'(*.%#F')-3.#/-F-N'-.#'

E%E0-)'%-,0-1%#$/&'(*(E.-Q#I&N'#'0*'E'(*G.&JE'.#$%#O'UR-3#$%&'J#F&%3#I&'.#$T

%*,0#'#3'8&0*+-/0*),/*G'F*J&.-'#',-F*-/0E-.#3*1-%*,0['#'()*+&,#*%-.%#O'

/-)-/0&)#,0#/-'%-,0-1%#/-'U,0#.*1#'E()-1S-M-')-3)&J*F'#',()&F%*,0'3-'()*T

+&,#*%-.%*'E,-1)K-1-M&['/*I&',&'#3J1-I-IE'/-*')&.&1-%0%&'3-'E,(&K%*'#31)K-T

1-M&'()*+&,#*%-.%#O'3-J-0-/-'%-,0-1%#/-P'''''

)%2*3,.2*'/.(&1*4%+' U�h�bdo'�'�anqdN' XvvvN' ()&F-^'}eo�orgz' g' ndbPN'

Xvv�[N'3-,%*1-%'%-'.&/,#$/*F'()#,0E(E'E'#,0)-L#1-ME'.#$%*,0#N'()&J,0-1S-'

O#I&)-)O#I,/#'F*J&.',0)E/0E)&'.#$%*,0#'/*I#'*REO1-0-'(&0'K#)*/#O'J*F&%-'

.#$%*,0#N'-',1-/#'*J'M#O'$#%#'(*'K&,0'Q)0-^

KL( *$)%/'"M"&3N',&'*J%*,#'%-'%&�()#.-G*D&%*,0'#'&F*Q#*%-.%E'%&�,0-T

R#.%*,0N'*(K0E',/.*%*,0'*,*R&'J-'J*L#1#'%&G-0#1%&'&F*Q#I&'#')-M#T

1*,0'#.#'*(EK0&%*,0P':1E'J#F&%3#IE'$#%&'Q)0&^'=%/,#*3%*,0N'�*,T

0#.%*,0N'w&()&,#I-N'<-F*E,)&J,)&D&%*,0'#.#',*Q#I-.%-'%&.-G*J%*,0N'

4F(E.,#1%*,0'#'8)&*,&0S#1*,0P

OL( P21'%3#$%&"63' *3%-$-1-' /*.#$#%E' #' #%0&%3#0&0' &%&)G#I&' E,F&)&%&'

,(*S-N'/-',*Q#I-.%*F'*/)EL&MEN'(*0)&RE'3-',0#FE.-Q#I*F'#'/-(-Q#T

0&0'*,*R&'3-')-J*1-M&P'5#%&'I&'Q)0&^'?*(.#%-N'w)EL&SER#1*,0N'=,&)T

0#1%*,0N'=/0#1#0&0N'?)-L&M&'E3RED&M-'#''8*3#0#1%&'&F*Q#I&P'

QL( R'#/%$!1'(&3("12)1'#/'()&J,0-1S-'-/0#1%E'0&LME'*,*R&'/-'%*1#F'

#,/E,01#F-N'F-K0*1#0*,0N'+.&/,#R#.%*,0'E'(*%-K-MEN'#%0&.&/0E-.T

%E' )-J*3%-.*,0N' %&/*%1&%Q#*%-.%*,0' #' 1#,*/E' 0*.&)-%0%*,0' %-' %*T

1#%&P'�)0&'*1&'J#F&%3#I&',E^';-%0-3#I-N'7,0&0#/-N':,&H-M-N'=/Q#I&N'

4J&I&'#'@)&J%*,0#P

SL( 43%3TU"#/1''#3)-L-1-',/.*%*,0#'*,*R&'E'#%0&)-/Q#I-F-',-'J)EG#F'

SEJ#F-N'/1-.#0&0'*J%*,-'#'(*%-K-M-'()&F-'SEJ#F-N'&F(-0#IEN'-.0)ET

#3-FP'�)0&'/*I&'$#%&'*1E'J#F&%3#IE',E^'8*1&)&M&N'4,/)&%*,0N'=.0)ET

#3-FN'8*(E,0S#1*,0N'</)*F%*,0'#'_.-G-'%-)-1P

VL( 43#$1!/1'' ,&'*J%*,#'%-',0-1'()&F-'*R-1&3-F-N'*3%-$-1-',0&(&%'*)T

G-%#3*1-%*,0#'*,*R&N'M&%&'E(*)%*,0#N'/*%0)*.&'#'F*0#1-Q#I&'3-'(*T

%-K-M&'/*I&'I&'E,F&)&%*'/-'*,01-)#1-ME'(*,0-1S&%#O'Q#S&1-N'/-*'#'

M&%&'J*,.&J%*,0#'E'()#J)L-1-ME',*(,01&%#O'()#%Q#(-P':1-'J#F&%T

3#I-'*REO1-0-',.&J&H&'Q)0&^'>*F(&0&%Q#I-N'9&JN'wEL%*,0N'8*,0#G%EH&N'

<-F*J#,Q#(.#%-'#'8)*F#KS&%*,0P



88

s*)J-%-'wP'x#G#HN'<%&L-%-'wP'<0*I#S/*1#H

5,1*,.2",+(-,6(7,'I&'*,%*1%#'(*I-F'#3'C-,.*1S&1&'0&*)#I&'F*0#1-Q#I&'

U�dnkarN'\Z X[P'?*'I&'(*0)&R-'/*I-',&'%-.-3#'%-'1)OE'O#I&)-)O#I&'E%#1&)3-.%#O'

SEJ,/#O'F*0#1-N'-'M&%'Q#S' I&')-,0'#')-31*IN'*J%*,%*'*,01-)&M&',*(,01&%#O'

(*0&%Q#I-.-P' <-F*-/0E-.#3*1-%&' .#$%*,0#' ,&N' #3F&DE' *,0-.*GN' /-)-/0&)#KE'

()#O1-0-M&F',&R&N'J)EG#O'#'()#)*J%*G',1&0-'*%-/1*G'/-/-1'I&,0&N',(*%0-%*KHE'

E'(*%-K-MEN'E,)&J,)&D&%*KHE'%-'()*R.&FN',1&L#%*F'J*L#1S-I-N'*)#G#%-.%*T

KHE'#'%&,0&)&*0#(%*KHE'E',ED&ME'*'SEJ#F-'#',01-)#F-N'*,&H-M&F'3-I&J%#T

K01-'#'/1-.#0&0%#F'&F*Q#*%-.%#F'*J%*,#F-',-'J)EG#F-N'J&F*/)-0,/#F'1)&JT

%*,0#F-'#',0-1*1#F-N')-3.#/*1-M&F'J*R)*G'#'.*K&GN'3)&.#F',F#,.*F'3-'OEF*)N'

,/.*%*KHE'/-',01-)-.-K01E'#'0&LM*F'/-',0-.%*F'()&1-3#.-L&ME'J*,0#G%E0*GP'

8)*E$-1-M&' ,-F*-/0E-.#3*1-%*,0#' %-,0-1%#/-' I&' 3%-$-I%*' R-)' #3' J1-'

)-3.*G-P'<'I&J%&',0)-%&N'F&DE'E.*G-F-'%-,0-1%#/-',E'#'*%&',-F*#3)-L-1-IEH&'

U�gec`boeN'\ZVYN'()&F-^'�fg`gz'�'�qafgkfmargzN'Xv\\[N'K0*'3%-$#'J-'%-,0-1%#/'/)*3'

,1*IE'()*+&,#IE'*,01-)EI&',*(,01&%E'()#)*JE'#'(*0&%Q#I-.&'#')&-.#3EI&',1*IE'

0&LME'/-',-F*-/0E-.#3-Q#I#P'<'J)EG&',0)-%&N'#F-IEH#'E'1#JE'J-'I&'%-,0-1%#/'

+-Q#.#0-0*)'()*Q&,-')-,0-'#')-31*I-'E$&%#/-'#'J-'I&'I&J-%'*J'M&G*1#O'3-J-0-T

/-'J-'E$&%#Q#F-'(*F*G%&'J-'()&(*3%-IE'#'*,01-)&',1*I&'(*0&%Q#I-.&'U�dnka�N'

\ZY [N'$#%#',&'1-L%#F'J-'*1-/*'3%-$-I%E'E.*GE'1)K#'.#$%*,0'/*I-' I&'#',-F-'

-/0E-.#3*1-%-'E'1&H&F',0&(&%EP'

 *$6%82&"8',9!,:,&',-'%4*1'I&'()*#,0&/-*'#3'#,0)-L#1-M-'/*I-',E',&'

R-1#.-'1&3*F'#3F&DE'(*%-K-M-'%-,0-1%#/-'#'(*%-K-M-'#'(*,0#G%EH-'E$&%#/-P'

6-II&J%*,0-1%#I&')&$&%*N'E()-1S-M&')-3)&J*F',&'*J%*,#'%-',01-)-M&',#GE)%*G'

#'(*J,0#Q-I%*G'*/)EL&M-' 3-' E$&M&N'K0*' ,&' *,01-)EI&' /)*3'E()-1S-M&'()*,T

0*)*FN'1)&F&%*FN'-/0#1%*,0#F-N'F-0&)#I-.#F-'3-')-JN'(*%-K-M&F'E$&%#/-'#'

*J%*,#F-'E'*J&S&ME'U�dgeo'oq'dkPN'\Z BN'()&F-^'�kgrob'�'�onh~k�N'XvvV[P'

C*J&.' -E0*)/#' 6&%,#' C-)0#%' #' _&-0)#,' _*.J1#%' U�dbqge' �' �dkc�geN'

\ZZB[N'*(#,EI&'E()-1S-M&')-3)&J*F'()&/*'0)#'K#)*/&'J#F&%3#I&^'\['w#F&%3#I-(

."W!/1'' U(*,0E(Q#' %-,0-1%#/-' /*I#' J*()#%*,&' #%J#1#JE-.%*F' )-31*IE' E$&T

%#/-'#'/1-.#0&0E'(,#O*.*K/&'/.#F&'E'*J&S&ME[|'X['w#F&%3#I-'!31'3#3'U(*,T

0E(Q#'%-,0-1%#/-'E,F&)&%#'%-'E,(*,0-1S-M&'#'*J)L-1-M&'-/0#1%*,0#'E$&M-'

%-'$-,E[|'#'B['w#F&%3#I-'T"1M"X."!3'U(*,0E(Q#'%-,0-1%#/-'%-'(.-%E'E,(*,0-T

1S-M-'#'*J)L-1-M-'*JG*1-)-IEH#O',0-%J-)J-'(*%-K-M-'E$&%#/-[P

:1-I'F*J&.'%EJ#'(*G*J-%'()#,0E('E'#,0)-L#1-ME')-3.#/-'F&DE'%-,0-1%#T

Q#F-N'3-,%*1-%'%-'#,(#0#1-ME',0#.*1-'E()-1S-M-')-3)&J*FP'9-3.#/EIE',&'0)#'

*,%*1%-',0#.-'E()-1S-M-')-3)&J*FN'3-,%*1-%-''%-')-3.#$#0#F'E1&)&M#F-'%-T

,0-1%#/-'*'.#$%*,0#'E$&%#/-N'M#O*1*F'E$&MEN')-31*IE'#'F*0#1-Q#I#^'\['*$"!Y

'$%#$!"+)Z"(1'".'3-,%*1-%'I&'%-''E1&)&ME'%-,0-1%#/-'J-'E$&%#Q#'#F-IE',1*I&'

E%E0)-KM&'(*/)&0-$&'#'(*0&%Q#I-.&'/*I#'0)&R-'J-'%-DE'%-$#%'J-',&'#3)-3&'E'

)&-.%*F',1&0EP':1-/1-'E1&)&M-'%-,0-1%#/-'R.#,/-',E'(*,0-1/-F-'OEF-%#,0#$T

/&'(,#O*.*G#I&P'X['[!'$%#$!"+)Z"(1'".',&'R-3#)-'%-'E1&)&ME'J-',(*S-KM-'

,)&J#%-'USEJ#'#'*RI&/0#['()&1-,O*J%*'E0#$&'%-'SEJ,/*'R#H&'J-',&')-31#I-'%-'

*J)&D&%#'%-$#%N'K0*'I&'E'*,%*1#'R#O&1#*)#3F-P'B['[!'$%32M"/!"1'"W2"(1'".'

,&' R-3#)-' %-' E1&)&M#F-' R.#,/#F' /*%,0)E/0#1#,0#$/*I' (,#O*.*G#I#' J-' *%*'

K0*'(*I&J#%-Q'$#%#'F&M-',(*S%E',)&J#%EN'/-*'#'J-',)&J#%-'F&M-'(*I&J#%Q-P'
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"#$%&'#'()*+&,#*%-.%&'/-)-/0&)#,0#/&'%-,0-1%#/-'2'(*.%&')-3.#/&

8*/)&%E0' ,1*I#F' J*F#%-%0%#F' E1&)&M#F-N' %-,0-1%#/' H&' 0&L#0#' J-' *,01-)#'

(*0(E%E'/*%0)*.E'%-J',#0E-Q#I*F'E'*J&S&ME' U#%0&)1&%#KEH#[N'J-'()&(E,0#'

/*%0)*.E'E$&%#Q#F-'U%&#%0&)1&%#KEH#[N'#.#'H&'%-,0*I-0#'J-'(*J&.#'*JG*1*)T

%*,0',-'E$&%#Q#F-'3-'*%*'K0*',&'J&K-1-'%-'$-,E'U#%0&)-/Q#*%#,0#$/#[P'<1-/#'

%-,0-1%#/'E',1*F')&(&)0*-)E'#F-'(*,0E(/&'/*I#'()#(-J-IE',1#F',0#.*1#F-N'-.#'

3-1#,%*'*J'0*G-'/*I#'I&'()#,0E('%-I#3)-L&%#I#'E'(*,0E(Q#F-'%-,0-1%#/-N')-3.#T

/*1-H&',&'#'&+&/0#'%-'(*%-K-M&'#'E$&M&'E$&%#/-P'9&3E.0-0#',/*)-KM&G'#,0)-T

L#1-M-'E'%-K*I',)&J#%#'U�fg`gz'�'�qafgkfmargzN'Xv\\['E/-3EIE'J-'I&'%-I&+&/0#1T

%#I#'#%0&)-/Q#*%#,0#$/#',0#.'E()-1S-M-')-3)&J*FP'6&/#'%-.-3#'E/-3EIE'%-'

)-3.#/&'E',0#.*1#F-'#3F&DE'%-,0-1%#/-')-3.#$#0*G'(*.-'U�dbqge'�'�geN'\ZZV[P'

58'%1$*/2&$,/2,9$(.,&-,&8'*3%/(*$,+$*&"/,9';,9,:%'I&'I*K'I&J-%'*J'

/*)&.-0-'()*+&,#*%-.%&'E,(&K%*,0#'%-,0-1%#/-P'8)*Q&,'*R)-3*1-M-'E',-1)&T

F&%*I'K/*.#'*J'%-,0-1%#/-'3-O0&1-',0-.%E'%-J*G)-JME'()*+&,#*%-.%#O'/*FT

(&0&%Q#I-'/-/*'R#'J*()#%&.#'*,01-)#1-ME'1#,*/#O'(*,0#G%EH-',1*I#O'E$&%#/-P'

6&/#'#,0)-L#1-$/#'%-.-3#'U�odbd'g'�mdeargzN'Xv\v|'�qafgkfmargzN'Xv\�['G*1*)&'*'

(*1&3-%*,0#'F*0#1-Q#I&'3-'()*+&,#*%-.%#')-31*I',-'*,*R#%-F-'.#$%*,0#'%-T

,0-1%#/-N'/-*'#'J-',E'%-,0-1%#Q&'%&K0*',()&F%#I&'3-'()*+&,#*%-.%*'E,-1)K-T

1-M&'*J',1*I#O'/*.&G-P'''

C&0*J*.*G#I-'#,0)-L#1-M-

4F-IEH#'E' 1#JE')-%#I&'(*F&%E0-'#,0)-L#1-M-'$#I#')&3E.0-0#' G*1*)&'*'

(*,0*I-ME'(*.%#O')-3.#/-'E'(*G.&JE'R-3#$%#O'J#F&%3#I-'.#$%*,0#'#'J)EG#O'

(,#O*.*K/#O'/-)-/0&)#,0#/-N'/-*'#'0*'J-'%-,0-1%#$/E'()*+&,#IE'%-I$&KH&'*R-T

1S-IE'L&%&N'*1*'#,0)-L#1-M&'I&'#31&J&%*',-'Q#S&F'J-',&'E01)J#'J-'.#'#3F&DE'

%-,0-1%#/-'#'%-,0-1%#Q-'(*,0*I&'3%-$-I%&')-3.#/&'E'(*G.&JE'%&/#O'.#$%#O'#'

()*+&,#*%-.%#O'/-)-/0&)#,0#/-'/*I&',&'1&3EIE'3-'E,(&K%&'%-,0-1%#/&P'8)&Q#3T

%#I&N'Q#S&1#'#,0)-L#1-M-'1&3-%#',E'3-'E01)D#1-M&'&1&%0E-.%#O'(*.%#O')-3.#T

/-'F&DE'%-,0-1%#Q#F-'E'(*G.&JE^'R-3#$%#O'J#F&%3#I-'.#$%*,0#N',-F*-/0E-.#T

3*1-%*,0#N'3-0#F'E'(*G.&JE',0#.*1-'E()-1S-M-')-3)&J*FN'#'E'(*G.&JE'E$&KH-'E'

()*G)-F#F-',0)E$%*G'E,-1)K-1-M-P':1#'Q#S&1#'#,0)-L#1-M-'(*,0-1S&%#',E'

,-'*$&/#1-M&F'J-'H&')&3E.0-0#'(*/-3-0#'J-',&'%-,0-1%#Q#'#'%-,0-1%#Q&'F&DET

,*R%*')-3.#/EIE'(*'#,(#0#1-%#F'1-)#I-R.-F-P

]'#,0)-L#1-M&'I&'E/SE$&%*'E/E(%*'XVB'%-,0-1%#/-'*,%*1%#O'K/*.-'T'X\B'

L&%-'UV W['#'Yv'FEK/-)-Q-'UXXW[P']3*)-/'$#%&'%-,0-1%#Q#')-3)&J%&'UXvN\W['#'

()&JF&0%&'%-,0-1&'UVZNZW[N'()*,&$%&',0-)*,0#'�BN!'G*J#%-'U*J'X�'J*'Y�'G*J#%&'

L#1*0-[N',-'()*,&$%*F'JEL#%*F')-J%*G',0-L-'E'*R)-3*1-ME'\!N 'G*J#%-'U*J'\'

J*'BZ'G*J#%-[P'

A-'#,(#0#1-M&'R-3#$%#O'J#F&%3#I-'.#$%*,0#'/*)#KH&%'I&'[!#$!'3%(."WY

!/1'"(H\](^_Y`(aH\](^=E;:>8<(_>B=>?:Eb(Y(`=BI;=Gc,(d:EC8(e,(3-,%*1-%'%-'8&0*T

+-/0*),/*F'F*J&.E'.#$%*,0#'U�anqd'�'�h�bdoN'Xv\v|'��bgzT�a�gz'g'ndbPN'Xvv�[P'

4%1&%0-)',-J)L#'X�v',0-1/#'"#/&)0*1*G'0#(-',-'(&0*,0&(&%*F',/-.*F'#'I*K'

0)#'/*%0)*.%-'(#0-M-P'<1-/#'*J'(&0'G.-1%#O'J*F&%-'U*$)%/'"M"&3N,(P21'%3Y
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s*)J-%-'wP'x#G#HN'<%&L-%-'wP'<0*I#S/*1#H

#$%&"63,(R'#/%$!/1'N'43%3TU"#/1''#'43#$1!/1'['()*Q&MEI&',&'%-'*,%*1E'� '

,0-1/#' U(*' ',0-1/#'3-',1-/E'*J'K&,0'EL#O'Q)0-[N' -'1&H#',/*)*1#'3%-$&'1&HE'

#3)-L&%*,0'J#F&%3#I&P'<.#$%*'(*J-Q#F-'/*I&',-*(K0-1-IE'-E0*)#'-J-(0-Q#I&'

#31*)%*G'#%,0)EF&%0-'%-',)(,/*I'(*(E.-Q#I#'U��bgzT�a�gz'g'ndbPN'Xvv�[N'(*E3J-T

%*,0'G.-1%#O',/-.-'%-'%-K&F'E3*)/E'I&',-,1#F'3-J*1*S-1-IEH-'U�bae�dh~'�k{~d'

/*&+#Q#I&%0#',E'E')-,(*%E'*J'vNVYv'J*'vN X![P''

<-F*-/0E-.#3*1-%*,0'%-,0-1%#/-'#,(#0-%-'I&'(*F*HE'[!#$!'3%3(."W!"f(

/%"6$!'3M"63(^]_(a^=E;:>8<(]EI=>?8?I:>(_>B=>?:Ebc,(/*I#'F&)#'1)&J%*,0#'#'(*%-T

K-M-'1-L%-'E')-31*IE',-F*-/0E-.#3*1-%&'*,*R&'U�~anqba�N'\Z v[P'4%1&%0-)',&'

,-,0*I#'*J'\!v'(-)*1-'#,/-3-'UE',1-/*F'(-)E'#,(#0-%#/'R#)-'I&J-%'#,/-3[P'<0-1T

/&'#%1&%0-)-',&'R*JEIE'J1-'(E0-^'%-I()&'3-'J1&'*,%*1%&',/-.&'U423.3(#%$N$!12$(

2/NX$'$!'!/1'"'#'423.3()!)'%3+g$(X/T%+2$[N'-'*%J-'3-'()&*,0-.#O'\v',ERT

,/-.-'/*I&'F&)&',0-1*1&'#'(*%-K-M-'*J'3%-$-I-'3-',-F*-/0E-.#3-Q#IE'Uh0"%N3Y

M"63(13N/32')3."&)6)Z"f(#%$T!/1'"N'Pi&"1'$!M"63.!/(1"')3M"/!/(%$3i/#3g$N'

PN/M"/!3.!/( %$3i/#3g$N' 4X/!'3!/1'N' 43N/X/+'/#3g$N' 43N/X%"f#3'3g$N'

4f#3'3g$(W/#$2/#$(X%"%/T$N'4"!$%i"63N'j%"f#3'3g$(3i%$1"#!/1'"'#'4X/1/5Y

!/1'(T3( 1$( )1X/1'3#$( "!'"N!"( /T!/1"[P'8*E3J-%*,0'4%1&%0-)-' E' Q&.#%#' I&'

3-J*1*S-1-IEH-'U�bae�dh~'�k{~d'vNVZY[P'C&)&'(*E3J-%*,0#'(*I&J#%#O',/-.-',E'

%&K0*'%#L&N'-'%-IR*SE'(*E3J-%*,0'#F-IE',/-.-'k%$N$!12$(2/NX$'$!'!/1'"'#'

,ER,/-.-'Pi"&1'$!M"63.!/i(1"')3M"/!/i(%$3i/#3g3P'

4,(#0#1-M&',0#.*1-'E()-1S-M-')-3)&J*F'#31)K&%*'I&'(*F*HE'j%/'/2/Y

.3(&3(X%/M$!)(1'"./#3(!31'3#!"23()()X%3#U3g)(%3&%$T/NN'U�fg`gz'�'�afgkfmargzN'

Xv\X[P'4%1&%0-)',-J)L#'Xv',0-1/#P'<1-/E',0-1/E'$#%&'0)#'*(#,-'/*%/)&0%#O'

(*,0E(-/-'%-,0-1%#/-N' -' ,1-/#'*(#,'*JG*1-)-' I&J%*F'*J' 0)#',0#.-' U"!'$%#$Y

!"+)Z"N' "!'$%32M"/!"1'"W2"' #' !$"!'$%#$!"+)Z"[' #3' *(#,-%*G' F*J&.-' E(T

)-1S-M-' )-3)&J*F' U�dbqge' �' �dkc�geN' \ZZB[P' 6-' *,%*1E' *(,&)1-Q#I&' $-,*1-'

U,1-/#'%-,0-1%#/'I&'(*,F-0)-%'*J'J1-'()*Q&M#1-$-'0*/*F'J1-'K/*.,/-'$-,-[N'

*RI&/0#1%#'*Q&M#1-$#'/*J',1-/&',0-1/&'R#)-IE'*%-I'*(#,'/*I#'%-I1#K&'*JG*1-)-'

(*,F-0)-%*F'%-,0-1%#/EP'C&)-'#3)-L&%*,0#',1-/*G'*J',0#.*1-'I&'R)*I',0-1/#'

%-'/*I#F-'I&'#3-R)-%'*(#,'/*I#'()#(-J-'/*%/)&0%*F',0#.E'2'F*GEH#')-,(*%',/*T

)*1-'%-',1-/*F',0#.E'I&'*J'vT v'UXv',0-1/#'�'X'*Q&M#1-$-'�'X'$-,-[P'8)*1&)-'I&'

(*/-3-.-'J-'F&)&',-'*1*G'#%,0)EF&%0-'#F-IE'J*R)E'(*E3J-%*,0'T'�bae�dh~'�k{~d'

/*&+#Q#I&%0'#3%*,#'vNZvXP

6-I3-JN'%-,0-1%#Q#F-'I&'3-J-1-%'#' X"'!"2(&3(!31'3#!"2$(E'*/1#)E'/*G-'

,&'%-.-3#.*'(#0-M&'*'R)*IE'()*G)-F-',)E$%*G'E,-1)K-1-M-'/*I&',E'%-,0-1%#Q#'

(*O-D-.#'0*/*F'(*,.&JM#O'(&0'G*J#%-P'

9&3E.0-0#

8)1-'-%-.#3-'R#.-'I&'E,F&)&%-'%-'#,(#0#1-M&')-3.#/-'E'#3)-L&%*,0#'R-T

3#$%#O'J#F&%3#I-'.#$%*,0#'U()*Q&M&%#O'%-'*,%*1E'G.-1%#O',/-.-'#3'E(#0%#/-'

u��'��T�['#3F&DE'%-,0-1%#/-'#'%-,0-1%#Q-'#'0&,0#)-M&'M#O*1&'3%-$-I%*,0#'

U?-R&.-'\[P'
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"#$%&'#'()*+&,#*%-.%&'/-)-/0&)#,0#/&'%-,0-1%#/-'2'(*.%&')-3.#/&

?-R&.-'\P'<0&(&%'#3)-L&%*,0#'R-3#$%#O'J#F&%3#I-'.#$%*,0#'#')-3.#/&'

#3F&DE'%-,0-1%#Q-'#'%-,0-1%#/-

'*5.%6*1$
7-

%$80$4%*9.

-'

%$80$4%*9.

7-

%$80$4%*9*

-'

%$80$4%*9*

:$6;*3.&7-

%$80$4%*9.<

%$80$4%*9*

= p

>.?"!0*9*6$5 \XVPV XvPVv \XVPXv XvPV! P!V P\  P !\

@380"$4."6*1$ \!VP�\ \ Pv! \!YP!� \!P v P V PBBV PVBV

A04!".%!80 \YYPvV \YP\V \YvPvX \�P Z 6.05 2.585 .010**

-$"$#2*4!80 \YVP!� \�PV \YBP\Z \BP Z 4.36 2.026 .044*

-$4.8%!80 \ vP V \ PZZ \VBP v \VP B 7.07 2.562 .011*

8*/-3-.*' ,&' J-' ,E' /*J' %-,0-1%#Q-N' E' (*)&D&ME' ,-' %-,0-1%#Q#F-N' #3)-T

L&%#I&' J#F&%3#I&' :01*)&%*,0#N' <-)-JS#1*,0#' #' <-1&,%*,0#P' �0*' ,&' 0#$&'

<-)-JS#1*,0#' #' <-1&,%*,0#N' *1-I' %-.-3' I&' ,-G.-,-%' (*.%#F' )-3.#/-F-' /*I&'

(*,0*I&'#'%-'%*)F-0#1%*F'E3*)/E'E'<)R#I#'U}eo�orgz'g'ndbPN'Xvv�[N'%-'/*F&'(-/'

)-3.#/-'%-'J#F&%3#I#':01*)&%*,0#'%&'(*,0*I#P'6-'%*)F-0#1%*F'E3*)/E'L&%&'

#F-IE'%&K0*'#3)-L&%#I#'6&E)*0#Q#3-FN' -'FEK/-)Q#'%&K0*'#3)-L&%#IE'7/,T

0)-1&)3#IEN'J*/',&'%-'#,(#0-%*F'E3*)/E'%-,0-1%#/-'*1&')-3.#/&'%&'(*I-1SEIEP'

<.&J&H-'-%-.#3-'#31)K&%-'I&',-'Q#S&F'J-',&'E01)J#'J-'.#'#F-')-3.#/-'

E',0&(&%E',-F*-/0E-.#3*1-%*,0#'#3F&DE'L&%-'#'FEK/-)-Q-'/*I#',&'R-1&'%-,T

0-1%#$/*F'()*+&,#I*F'U?-R&.-'X[P

?-R&.-'XP'<0&(&%'#3)-L&%*,0#'(*I&J#%#O'J#F&%3#I-',-F*-/0E-.#3*1-%*,0#'#')-3.#/&'

#3F&DE'%-,0-1%#Q-'#'%-,0-1%#/-

'*5.%6*1$
7-

%$80$4%*9.

-'

%$80$4%*9.

7-

%$80$4%*9*

-'

%$80$4%*9*

:$6;*3.&7-

%$80$4%*9.<

%$80$4%*9*

= p

BCD&?3?E%! \PB\ P\Y \PX\ P\V .10 3.683 .000**

A8;$F$F.&%$&8.G. PYZ P\X PYX P\X .07 3.680 .000**

H".5.%83$&

3!5E.0.%0%!80
PYX PvY P!Z PvV .03 2.517 .012*

7I*"5$9*1$&

8$5!$30?$;*6?1?,*J&

4".#%!80*

PVB Pv PYZ P\v .04 3.310 .001**

@+6*80.%9*1$;%!&

8*0?$9*!%!&

".$+!4$F.

P! P\X P!� P\B Pv� \PZ�Z Pv!X

@5!9*!%$;%!&

".$+!4$F.
PYX P\\ P! P\X .04 2.528 .012*

-E!%0$%!80 P! P\X P!Y P\X PvX \P\Vv PX�B

-$5!E!K0!4$F. PVV P\X PV! P\X PvX \P\!Z PX� 

-$5!E"*J4$0$F. PY\ P\X P!Z P\\ PvX \PXXZ PXXv

-J4$0$F.&L!4.3!4.&

E"*"!#.
PV\ P\v PY P\v PvX \P�ZY P\BY

-*%."+*1$ P v P\� PV! P\� .05 2.305 .022*

M"*J4$0$F.&

$+".8*4%!80*
P!B P\X P!X P\X PvX PZZv PBXB

-E!8!G%!80&#$&8.&

?8E!80$4.&*%0*5%*&

!#%!8*

PYB P\X P! P\X .05 2.464 .014*
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s*)J-%-'wP'x#G#HN'<%&L-%-'wP'<0*I#S/*1#H

4,(#0#1-M&')-3.#/-'E'F&)-F-'%-'4%1&%0-)E'.#$%#O'*)#I&%0-Q#I-'G&%&T

)-.%*'I&'(*/-3-.*'J-',E'%-,0-1%#Q&'E'1&H&F',0&(&%E',-F*-/0E-.#3*1-%&'E'*J%*T

,E'%-'%-,0-1%#/&P':1*',&'(*/-3EI&'/-J-',&'E(*)&J&'F&)&'%-'4%1&%0-)E'E'Q&.#T

%#N'/-*'#'F&)&'%-'K&,0'*J'E/E(%*'\X',ER,/-.-^':,.-M-M&'%-',&R&N'@)&F&%,/-'

/*F(&0&%0%*,0N'=+#)F-Q#I-' ,-F*-/0E-.#3EIEH#O'1)&J%*,0#N'7G3#,0&%Q#I-.%*'

,#0E-Q#*%*' )&-G*1-M&N'<#%&)G#I-' #'<(*,*R%*,0' 3-' E,(*,0-1S-M&'#%0#F%#O'
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al' q~o' qaqdk' e���ob' al' XYZ' o�d�geoc' {bg�db�' nh~aak' qodh~obn[P' �g�' Ud�ae`' \X['

cg�oengaen'al'noklTdhq�dkgpdqgae'dbo'ng`egjhdeqk�'~g`~ob'ge'lo�dko'qodh~obn'q~de'ge'q~ogb'

�dko'hakkod`�onP'�e'bokdqgae'qa'q~o'hkdnnbaa�'�ded`o�oeq'nq�konN'q~obo'gn'ng`egjhdeq'

cg§oboeho'aek�'ge'eaeTgeqobroege`'nq�ko'�~gh~'gn'~g`~ob'o�{bonnoc'ge'�dko'qodh~obnP'

�o�dko'qodh~obn'dqqoec'`bodqob'e���ob'al'{balonngaedk'qbdgege`n'ge'ha�{dbgnae'�gq~'

�dko'qodh~obnP'�~oe'ha�{dboc'�gq~'�dko'qodh~obn'lba�'a�b'nd�{koN'o�d�geoc'lo�dko'
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qodh~obn'n~a�oc'~g`~ob'o�{bonnoc'q~ono'qbdgqn'�~gh~'dbo'haejb�oc'��'�de�'bonodbh~on'

dn'q~o'qbdgqn'al'n�hhonnl�k'qodh~obnP'�q'ha�kc'�ode'q~dq'q~o'�dkdeho'�oq�ooe'{obnaedk'

qbdgqn'dec'{balonngaedk'h~agho'gn'�oqqob'ge'lo�dko'q~de'ge'�dko'qodh~obnP'y~gn'ha�kc'�o'

o�{kdedqgae'al'q~o'ldhq'q~dq'�a�oe'�abo'alqoe'h~aano'qodh~ob¨n'{balonngaeN'dec'lba�'

q~o'aq~ob'ngcoN'q~gn'�dkdeho'a§ob'�oqqob'{anng�gkgqgon'lab'noklTdhq�dkgpdqgae'qa'lo�dko'q~de'

qa'�dko'qodh~obnP'

<=>& ?@ABC^ qodh~obn '̈ {obnaedkgq�N' noklTdhq�dkgpdqgaeN' hkdnnbaa�' �ded`o�oeq' nq�koN'

{balonngaedk'qbdgege`N'`oecob'cg§oboehon




