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?A%./!!

11[*+!!%#!!%#!!

#H(2-*+!I26)/*+!!))"&+!!!*'"++!!

_'(&[/*+!9+'-.P+!!$$"'+!!!+"+$!!
!!

b6/D/*+!!

11[*+!!(+!!(+!!
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!561D*+!W/!c-O&`+"#!a!M(&]/!#$!G&H(2-*+!L(I26)/*+!#$!G&'C(c! (Y6'$!e*(.C!W4

G2+'1*+!#)86/D/!W&H!_1[H*+6!#>H]*+!#$!L(&K(&'*+!6-.! f(D)P+`!ZG&H&'D)*+6!GIH(K*+a!(/;!Q

!561D*+!W/!c-O&`!*"#!aG&H(2-*+!L(I26)/*+!#$!G&'C(c!(Y6'$!e*(.C!W4!f(D)P+!M(&]/!#$!

!561D*+!W/!c-O&!(/;!QM.D*+!S2-!_1[H*+6!#>H]*+!L(&K(&'*+!6-.`!!"#!a!(Y6'$!e*(.C!W4

!I26)/*+6!FA)'/*+!5&@-)*+!_6B!GH>I*+!L(/O[*!G&>;*+!GD'1>*!G&H(2-*+!L(I26)/*+!#$!G&'C(c

_1[H*+6!#>H]*+!L(&K(&'*+!6-.!f(D)P+!M(&]/!,>8!?A%./*+6T!!

!!

!!

(/!G$'[/*6!L+B!GH>I*+!L(/O[*!G&H(2-*+!L(I26)/*+!#$!G&'C(c*+!X6'A*+!fBC!L.(;!+Bg!

! G*P1*+! J6)2/! 1.8! G&=(@-g! G*P1`,-.-*"*&a!S-(@/*+! W&(H)*+! 5&>-)! '(H)%+! 0+1%)2+! 0)! Q

!#3O3*+`ANCOVA!a!<=().*+!L.(;6!QL(&K(&'*+!6-.!f(D)P+!M(&]/!#$!GH>I*+!L(/O8!GD*([/*

+!#$!W&H/!6C!(/;!561D*`!$"#Ta!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!
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! 561D!$"#! Z!QL(&K(&'*+! 6-.! f(D)P+! M(&]/*! #3O3*+! S-(@/*+! W&(H)*+! 5&>-)! '(H)%+! <=().

(7.&H!58(A)*+6!5&@-)*+!J6)2/6!M.D*+6!G86/D/*+!S2-T!!

!!

Y>/#0&$!%,(7!!!Z87P7

C/6#%7&$!!

!*P%,

*>%H&$!!

!J+807

!Z87P7

C/6#%7&$!!

I!*7>[!!!K80+7

*&9,&$!!

#>H]*+!!$&*+"++!!!!!$&*+"++!!!$"*%!!*"**!!!
G86/D/*+!!#&(("$$!!!!!#&(("$$!!$!"+#!!*"**h!!!
M.D*+!!('%"%)!!!!!('%"%)!!%"''!!*"*'!!!

5&@-)*+!J6)2/!!("!&!!$!!%"&(!!*"*$!!*"+)!!!
!G86/D/*+!hM.D*+!!!%&%"&%!!!!!!%&%"&%!!'"#+!!*"*!h!!!

!G86/D/*+h5&@-)*+!J6)2/!!!)$&"'!!!$!!+$$")!!!#"#$!!*"*!h!!!
!M.D*+!h6)2/5&@-)*+!J!!!$$*"(!!!$!!'!*"%'!!$"+$!!*"*'!!

G86/D/*+hM.D*+h!J6)2/

5&@-)*+!!

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

iI%*+!!!%((*"$#!!'(!!$*)"'#!!!!!!
b6/D/*+!!+%&$*$"**!!(+!!!!!!!!

!h!!!!!!G*P1*+!J6)2/!1.8!d(&=(@-g!G*+1`,-.-*"*&a!!

!!

!561D*+!W/!jK)&`!$"#!a!G/&Y!W4`9!a(2)!M.D*+!'&^)/*!GH62-/*+!_6`%"''a!W46!Q

!_6(2&!G*P1*+!J6)2/`*"*'a!G*P1*+!J6)2/!G/&Y!W/!,>84!#C6!Q`,-.-*"*&!a!,>8!51&!(//

! G/&Y! Wl$! e*B;! QM.D*+! '&^)/*!JN[)! d(&=(@-g! G*+1!X6'$! 1D6&!P! k.4`9! a!'&^)/*! GH62-/*+

! _6(2)! 5&@-)*+! J6)2/`*"*$a! _6(2&! G*P1*+! J6)2/! W46! Q`*"+)! aG/&Y! W/! ,>84! #C6!

! G*P1*+!J6)2/`,-.-*"*&! a!J6)2/!'&^)/*!JN[)! d(&=(@-g! G*+1!X6'$! 1D6)!P! k.4!#.[&! (//

Q5&@-)*+!! 561D*+! '7c&! (/;`!$"#! a! G/&Y! W4`9! a!J6)2/6! M.D*+! W&H! 58(A)>*! GH62-/*+

!_6(2)!5&@-)*+`$"+$a!_6(2&!G*P1*+!J6)2/!W46!Q`*"*'!a!G*P1*+!J6)2/!G/&Y!W/!,>84!#C6

`,-.-*"*&a!J6)2/6!M.D*+!W&H!58(A)>*!JN[)!d(&=(@-g!G*+1!X6'$!1D6&!P!k.4!,>8!51&!(//!

! G/&Y! W4! ,*+! G$(Km(H! Q5&@-)*+`9! a!J6)2/6! M.D*+6! G86/D/*+! W&H! 58(A)>*! GH62-/*+
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! _6(2)! 5&@-)*+`*"$#a! _6(2&! G*P1*+! J6)2/! W46! Q`*"()a!J6)2/! G/&Y! W/! ,>84! #C6! Q

!G*P1*+`,-.-*"*&a51&!(//!Q!G86/D/*+!W&H!58(A)>*!JN[)!d(&=(@-g!G*+1!X6'$!1D6)!P!k.4!,>8!

5&@-)*+!J6)2/6!M.D*+6T!!

!!

!561D*+!,*+!R16[*(H6!!!!!`!$"#!a!G/&Y!W4!1D.`9!a!S2-!GH>I*+!L(D'1!#I26)/*!GH62-/*+

!_6(2)! G86/D/*+`$!"+#a!_6(2&!G*P1*+!J6)2/!W46! Q`*"**a!J6)2/!W/!5Y4! G/&]*+! fBC6! Q

G*P1*+`!,-.-*"*&a!6-.! GH>I*+! L(C(D)+! L(I26)/! #$! d(&=(@-g! G*+1! d(Y6'$! e(.C! W4! _4! Q

!6C! (/;! QG&H&'D)*+! G86/D/*+! j*(@*!L.(;!X6'A*+! fBC6! QG86/D/*+! '&^)/*!JN[)!L(&K(&'*+

!561D*+!#$!jK6/`&"#!aG86/D/!5;*!G*1[/*+!G&H(2-*+!L(I26)/*+!W&H&!_B*+T!!

!!

!561D!%"#! Z&H(2-*+!L(I26)/*+!L(&K(&'*+! 6-.! f(D)P+!'&^)/*! G&'(&[/*+! n(I%E+6! G*1[/*+! G

G86/D/*+!S2-T!!

!!

*O87P7&$!!B#/+H&$!J+807&$',67&$!!!X%/>67&$!\JF&$!!

GIH(K*+!!+("!#!!$"()!!

G&H&'D)*+!!!!#"'$!!$"#)!!

!!!

E1P&$8!*O87P7&$!Y>#!'O/)0&$:!!

!!!!!!!

!561D*+!,*+!R16[*(H!!!!!`!$"#!a!G/&Y!W4!1D.`9!a!58(A)>*!#C!M.D*+6!G86/D/*+!W&H`'"#+a!Q

!G*P1*+!J6)2/6`*"*!a!G*P1*+!J6)2/!W/!5Y4!G/&]*+!fBC6!Q`,-.-*"*&a!d(Y6'$!e(.C!W4!_4!Q

!G86/D/*+! W&H! 58(A)>*! JN[)! L(&K(&'*+! 6-.! GH>I*+! L(C(D)+! L(I26)/! #$! d(&=(@-g! G*+1

! 561D*+! Wl$! X6'A*+! '1@/! G$'[/*6! QM.D*+6`!#"#! a(I26)/*+! W&H&!f(D)+! '&^)/*! G*1[/*+! L

M.D*+6!G86/D/*+!W&H!58(A)*+!S2-!L(&K(&'*+!6-.!!GH>I*+T!!

!!

!!

!!
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!561D!#"#! Z!L(&K(&'*+! 6-.! f(D)P+!'&^)/*! G&'(&[/*+! n(I%E+6! G*1[/*+! G&H(2-*+!L(I26)/*+

M.D*+6!G86/D/*+!W&H!58(A)*+!S2-T!!

!!

*O87P7&$!!E1P&$!!',67&$!J+807&$!!X%/>67&$!\JF&$!!

B';!!!*&"&$!!$"+$!! GIH(K*+!!

,3.4!!))"((!!#"(#!!

';B!!!!%"&)!!%"*)!! G&H&'D)*+!!

,3.4!!!!&"'(!!%"+'!!

!!

! 561D*+! '7c\&!!!!!`!#"#! a! G&H&'D)*+! G86/D/*+! #$!o(.q*! #H(2-*+! I26)/*+! W4`!!&"'(a!Q

!I26)/*+! W4! 1D.!e*B;6! QG&H&'D)*+! G86/D/*+! #$! '6;B>*! G&H(2-*+!L(I26)/*+! W/!,>84! 6C6

*!G&H(2-*+!W/!jK)&6!QGIH(K*+!G86/D/*+!#$!o(.m+!W/!,>84!6C!GIH(K*+!G86/D/*+!#$!'6;B>

,>84!07)(I26)/!o&-!GIH(K*+!G86/D/*+!1+'$4!,>8!G&H&'D)*+!G86/D/*+!#$!o(.m+!X6A)!e*BT!!

!!

'>(H0&$!K80+78!*O87P7&$!Y>#!'O/)0&$:!!

!!

!561D*+!,*+!b6D'*(H!!!!!`!$"#!a!G/&Y!W4!1D.`9!aW&H!58(A)>*!5&@-)*+!J6)2/6!G86/D/*+!

!#C`#"#$a!G*P1*+!J6)2/6!Q`*"*!a!G*P1*+!J6)2/!W/!5Y4!G/&]*+!fBC6!Q`,-.-*"*&a!W4!_4!Q

!W&H! 58(A)>*! JN[)! L(&K(&'*+! 6-.! GH>I*+! L(C(D)+! L(I26)/! #$! d(&=(@-g! G*+1! d(Y6'$! e(.C

!561D*+! Wl$! QX6'A*+! '1@/! G$'[/*6! Q5&@-)*+!J6)2/6! G86/D/*+`!&"#a!L(I26)/*+! W&H&!

!G86/D/*+! W&H! 58(A)*+! S2-! L(&K(&'*+! 6-.! f(D)P+! M(&]/! #$! GH>I*+! n+14! '&^)/*! G*1[/*+

5&@-)*+!J6)2/6T!!

!!

!!

!!

!!

!!
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! 561D!&"#! Z!S2-! L(&K(&'*+! 6-.! f(D)P+! '&^)/*! G&'(&[/*+! n(I%E+6! G*1[/*+! L(I26)/*+

5&@-)*+!J6)2/6!G86/D/*+!W&H!58(A)*+T!!

!!

*O87P7&$!!&$!K80+7'>(H0!!',67&$!J+807&$!!X%/>67&$!\JF&$!!

FA)'/!!++.*!!!&.+$!!

I26)/!!!*$.**!!#.)+!!
!!

GIH(K*+!!

?A%./!!+*.#$!!%.'%!!

FA)'/!!!!!.()!!#.!'!!

I26)/!!!!*.!!!!#.'(!!
!!

G&H&'D)*+!!

?A%./!!!$!.++!!#.$+!!

!!

!!!!!! 561D*+! '7c\&`!&"#! a!5&@-)*+! _6B! G&H&'D)*+! G86/D/*+! 1+'$E! #H(2-*+! I26)/*+! W4

!?A%./*+`!$!"++a!1+'$E+!k&>&6!QG86/D/*+!1+'$4!#Y(H*!G&H(2-*+!L(I26)/*+!W/!,>84!6C6!Q

!1+'$s*!#H(2-*+!I26)/*+!W4!1D.!GIH(K*+!G86/D/*+!#$6!QI26)/*+!03!FA)'/*+!5&@-)*+!_6B

!I26)/*+!5&@-)*+!_6B`!*$"**a!QG86/D/*+!1+'$4!#Y(H*!G&H(2-*+!L(I26)/*+!W/!,>84!6C6!Q

K)&6!?A%./*+6!I26)/*+6! FA)'/*+! 5&@-)*+!_6B! G&H&'D)*+! G86/D/*+! 1+'$4!X6A)!e*B!W/!j

GIH(K*+!G86/D/*+!1+'$4!,>8T!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!
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*"#*+$%,&$!-./01!^>F50!!!

#>&!(/;!G2+'1*+!<=().!U&%>)!W;/&Z!!

!!

!-./01&$BA!*45607&$*>D/>%&$!=>?/)7&$!=@A!:!!

L(I26)/!#$! d(&=(@-g!G*+1!X6'$! 16D6!!!!!!G&K(&'*+! 0&C(A/*+! 07$!'(H)%+!#$!GH>I*+!L(D'1!

!#$!o(.m+! j*(@*!M.D>*! JN[)! X6'$! e*B;6! QG&H&'D)*+! G86/D/*+! j*(@*! QG86/D/>*! JN[)

!k).'(]/! 1.8!FA)'/*+!J6)2/*+!j*(@*!5&@-)*+!J6)2/*!JN[)!X6'$!e(.C!e*B;! QW&)86/D/*+

!J6)2/*+!W/!5;H`?A%./*+! QI26)/*+a(]/*+! 1.8!e*B;6! Q!J6)2/*(H!I26)/*+!J6)2/*+!W&H! G.'

!M.D*+6! G86/D/*+! W&H! 58(A)>*!JN[)!X6'$!e(.C!e*B;! QI26)/*+!J6)2/*+! j*(@*!?A%./*+

!G86/D/*+! #$! SOI*+! L(I26)/! W/! 'H;4! L(H*(I*+! L(I26)/! L.(;! o&-! Qo(.m+! j*(@*

! L(H*(I*+! L(I26)/! L.(;! o&-! QGIH(K*+! G86/D/>*! GH2.*(H! e*B;6! QG&H&'D)*+!W/! 'H;4

!'(H)%+!L(I26)/!#$!d(&=(@-g!G*+1!X6'$!16D6!0186!Q0&C(A/*+!07$!'(H)%+!#$!GH>I*+!L(I26)/

!M.D*+! W&H! 58(A)*+6! Q5&@-)*+! J6)2/6! G86/D/*+! W&H! 58(A)>*! JN[)! G&K(&'*+! 0&C(A/*+! 07$

5&@-)*+!J6)2/!M.D*+6!G86/D/*+!W&H!58(A)*+6!Q5&@-)*+!J6)2/6T!!

!!

!*45607&$!-./01&$ABC/>D/>%&$!8H1!_/P09$!:!!

!G86/D/>*!JN[)!L(&K(&'*+!6-.!f(D)P+!M(&]/!L(I26)/!#$!d(&=(@-g!G*+1!X6'$!16D6

!G86/D/*+! W&H! 58(A)>*! JN[)! d(&=(@-g! G*+1! X6'$! e*(.C! e*B;6! QG&H&'D)*+! G86/D/*+! j*(@*

#$!L(H*(I*+!L(I26)/!L.(;!o&-! QG&H&'D)*+! G86/D/*+!#$!o(.m+!j*(@*!M.D*+6!G86/D/*+!

!GIH(K*+!G86/D/*+!#$!SOI*+!L(I26)/!L.(;!W&-!#$!QSOI*+!L(I26)/!W/!,>84!G&H&'D)*+

!W&H! 58(A)>*! JN[)! d(&=(@-g! G*+1! X6'$! 16D6! ,*g! G$(Km(H! QL(H*(I*+! L(I26)/! W/! ,>84

!(/4!QG&H&'D)*+!G86/D/*+!#$!?A%./*+!5&@-)*+!_6B!GH>I*+!j*(@*!5&@-)*+!J6)2/6!G86/D/*+

)! 5&@-)*+!J6)2/!o&-!W/! G&H&'D)*+! G86/D/*+!#$! GH>I*+!S&)'`I26)/! QFA)'/! Q?A%./a!Q

!QM.D>*!JN[)!L(&K(&'*+! 6-.! f(D)P+!M(&]/!L(I26)/!#$! d(&=(@-g! G*+1!X6'$! 16D6! 0186

!M.D*+6! G86/D/*+! W&H! 58(A)*+6! Q5&@-)*+! J6)2/6! M.D*+! W&H! 58(A)*+! Q5&@-)*+! J6)2/

5&@-)*+!J6)2/6T!!
--


