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L=M*_*N-#-+N-+&)*&'++51*&%5..*1E5*5%*"5%-*O5C+N$+0*+5N-.V*

>3*****k******nf<? *k* *nf<=*k * *bbpp*******************

u*

&#$'%()(9:'!-,#(;!'53<!/+"=(



W)+1'&/&*$.('+N.*

•! -.%/*0'&#&$1$"%*.,1'&12%&%.#34%15,&$#671
1.)+1'&/&*$.('+N.*%-DC$%-*$++'1-:*N5"'$+Y.#-&$X&*(-'%+$+0*O$'.-.*

>3*****k******nf<? *k* *nf<=*k * *bbpp*******************

u*
?@&A(B&A(C&DE*

&#$'%()(9:'!-,#(;!'53<!/+"=(

!J'"#(-A*WCOx'&-+&)*L925".G)*=Q[c:*SC'+0*=QR?:*6'.+$G*T*W'$15*=QRrM*

L=M*_*N-#-+N-+&)*&'++51*&%5..*1E5*5%*"5%-*O5C+N$+0*+5N-.V*

L?M*f5C+N$+0*+5N-.A*('+0C'0-Y.#-&$X&**
L97:*;7:*'+No5%*<7*g*"C.1*(-'%+*E2$&2*5+-.*'%-*%-(-,'+1*85%*('+0C'0-M*



W)+1'&/&*$.('+N.*

•! -.%/*0'&#&$1$"%*.,1'&12%&%.#34%15,&$#671
1.)+1'&/&*$.('+N.*%-DC$%-*$++'1-:*N5"'$+Y.#-&$X&*(-'%+$+0*O$'.-.k$+*
'NN$/5+*15*E2'1-,-%*-(.-*12-)*"$021*%-DC$%-V*

$++'1-*$++'1-*$++'1-*N5"'$+Y.#-&$X&*

N5"'$+Y0-+-%'(*

$++'1-*N-%$,-N*

<51*?l*O5C+N$+0*+5N-.*Lf<.M*

^*^*

^*
f<*j*y97:*;7:*<7z*

&#$'%()(9:'!-,#(;!'53<!/+"=(



W)+1'&/&*$.('+N.*

•! 8*+1/*1+%1$%5$1$"'59*

L=M*!J#($&$1()*N-X+-*12-*1'%0-1*G+5E(-N0-*.1'1-:*C.$+0*'NC(1*'&&-#1'O$($1)*
xCN0"-+1.V**

L?M*;N-+/8)*12-*N'1'*','$('O(-*$+*12-*$+#C1:*C.$+0*%-'($./&*.'"#(-.V*L;.*12-%-*
'+*$+NC&/5+*#%5O(-":*0$,-+*E2'1*E-*12$+G*&2$(N%-+].*N'1'*$+1'G-*$.^M*

LcM*;"#(-"-+1*'*#%5O'O$($./&*(-'%+-%*12'1*&'+*(-'%+*'O5C1*.)+1'&/&*$.('+N.*
'+N*.--*E2'1*G$+N*58*(-'%+$+0*O$'.-.*$1*%-DC$%-.V*K2$.*%-DC$%-.*"'G$+0*12-*
$+$/'(*.1'1-*'+N*(-'%+$+0*#-%$5N*-J#($&$1V*

&#$'%()(9:'!-,#(;!'53<!/+"=(



K2-*1'%0-1*.1'1-A**
_NC(1*G+5E(-N0-*58*.)+1'&/&*$.('+N.*

W#%5C.-*-1*'(V*L?@=?M*&5((-&1-N*"'0+$1CN-*-./"'/5+*xCN0"-+1.*85%*85C%*
N$P-%-+1*$.('+N.:*C.$+0*'*8'&15%$'(*N-X+$/5+*12'1*&5+1%5((-N*85%*1E5*.'($-+1*
#%5#-%/-.*58*$.('+NY&%5..$+0*N-#-+N-+&$-.A*

*Y*(-+012*58*N-#-+N-+&)*L"'1%$J*,.V*-"O-NN-NM*
*Y*#%-.-+&-*58*'+*$.('+N*.1%C&1C%-*L+5+Y$.('+N*,.V*$.('+NM*

&#$'%()(9:'!-,#(;!'53<!/+"=(



K2-*1'%0-1*.1'1-A**
_NC(1*G+5E(-N0-*58*.)+1'&/&*$.('+N.*

W#%5C.-*-1*'(V*L?@=?M*&5((-&1-N*"'0+$1CN-*-./"'/5+*xCN0"-+1.*85%*85C%*
N$P-%-+1*$.('+N.:*C.$+0*'*8'&15%$'(*N-X+$/5+*12'1*&5+1%5((-N*85%*1E5*.'($-+1*
#%5#-%/-.*58*$.('+NY&%5..$+0*N-#-+N-+&$-.A*

*Y*(-+012*58*N-#-+N-+&)*L"'1%$J*,.V*-"O-NN-NM*
*Y*#%-.-+&-*58*'+*$.('+N*.1%C&1C%-*L+5+Y$.('+N*,.V*$.('+NM*

95"#(-J*<7*$.('+N.*

**\25*bb*&('$"-N*12'1*6$()*85%051*12-*+-&G('&-^ * * * ***"'1%$J*{*+5+Y$.('+N*
**\2'1*N$N*12-*1-'&2-%*&('$"*12'1*6$()*85%051*bb^ * * ***-"O-NN-N*{*+5+Y$.('+N*
**\25*bb*"'N-*12-*&('$"*12'1*6$()*85%051*12-*+-&G('&-^ *** ***"'1%$J*{*$.('+N**
e\2'1*N$N*12-*1-'&2-%*"'G-*12-*&('$"*12'1*6$()*85%051*bb *̂**-"O-NN-N*{*$.('+N*

&#$'%()(9:'!-,#(;!'53<!/+"=(



W#%5C.-*-1*'(V*L?@=?M*&5((-&1-N*"'0+$1CN-*-./"'/5+*xCN0"-+1.*85%*85C%*
N$P-%-+1*$.('+N.:*C.$+0*'*8'&15%$'(*N-X+$/5+*12'1*&5+1%5((-N*85%*1E5*.'($-+1*
#%5#-%/-.*58*$.('+NY&%5..$+0*N-#-+N-+&$-.A*

*Y*(-+012*58*N-#-+N-+&)*L"'1%$J*,.V*-"O-NN-NM*
*Y*#%-.-+&-*58*'+*$.('+N*.1%C&1C%-*L+5+Y$.('+N*,.V*$.('+NM*

WCOx-&1*$.('+N.*

**\25*bb*12$+G.*12-*+-&G('&-*$.*-J#-+.$,-^* * * * ***********"'1%$J*{*+5+Y$.('+N*
**\2'1*N5-.*d'&G*12$+G*bb*$.*-J#-+.$,-^ * * * * ***-"O-NN-N*{*+5+Y$.('+N*
**\25*bb*12$+G.*12-*+-&G('&-*85%*6$()*$.*-J#-+.$,-^ * ***********"'1%$J*{*$.('+N**
e\25*N5-.*d'&G*12$+G*12-*+-&G('&-*85%*FF*$.*-J#-+.$,-^ ***-"O-NN-N*{*$.('+N*

K2-*1'%0-1*.1'1-A**
_NC(1*G+5E(-N0-*58*.)+1'&/&*$.('+N.*

&#$'%()(9:'!-,#(;!'53<!/+"=(



W#%5C.-*-1*'(V*L?@=?M*&5((-&1-N*"'0+$1CN-*-./"'/5+*xCN0"-+1.*85%*85C%*
N$P-%-+1*$.('+N.:*C.$+0*'*8'&15%$'(*N-X+$/5+*12'1*&5+1%5((-N*85%*1E5*.'($-+1*
#%5#-%/-.*58*$.('+NY&%5..$+0*N-#-+N-+&$-.A*

*Y*(-+012*58*N-#-+N-+&)*L"'1%$J*,.V*-"O-NN-NM*
*Y*#%-.-+&-*58*'+*$.('+N*.1%C&1C%-*L+5+Y$.('+N*,.V*$.('+NM*

\2-12-%*$.('+N.*

**\25*bb*12$+G.*12'1*d'&G*.15(-*12-*+-&G('&-^* * * ***********"'1%$J*{*+5+Y$.('+N*
**\2'1*N5-.*12-*1-'&2-%*12$+G*12'1*d'&G*.15(-*bb*^* * ***-"O-NN-N*{*+5+Y$.('+N*
**\25*bb*E5+N-%.*E2-12-%*d'&G*.15(-*12-*+-&G('&-^* * ** ***"'1%$J*{*$.('+N**
e\2'1*N5-.*12-*1-'&2-%*E5+N-%*E2-12-%*d'&G*.15(-*bb*^* ***-"O-NN-N*{*$.('+N*

K2-*1'%0-1*.1'1-A**
_NC(1*G+5E(-N0-*58*.)+1'&/&*$.('+N.*

&#$'%()(9:'!-,#(;!'53<!/+"=(



W#%5C.-*-1*'(V*L?@=?M*&5((-&1-N*"'0+$1CN-*-./"'/5+*xCN0"-+1.*85%*85C%*
N$P-%-+1*$.('+N.:*C.$+0*'*8'&15%$'(*N-X+$/5+*12'1*&5+1%5((-N*85%*1E5*.'($-+1*
#%5#-%/-.*58*$.('+NY&%5..$+0*N-#-+N-+&$-.A*

*Y*(-+012*58*N-#-+N-+&)*L"'1%$J*,.V*-"O-NN-NM*
*Y*#%-.-+&-*58*'+*$.('+N*.1%C&1C%-*L+5+Y$.('+N*,.V*$.('+NM*

_NxC+&1*$.('+N.*

**\25*bb*12$+G.*12'1*6$()*85%051*12-*+-&G('&-^* * * ***********"'1%$J*{*+5+Y$.('+N*
**\2'1*N5-.*12-*1-'&2-%*12$+G*12'1*6$()*85%051*bb*^* * ***-"O-NN-N*{*+5+Y$.('+N*
**\25*bb*E5%%$-.*$8*6$()*85%051*12-*+-&G('&-^** * * ***********"'1%$J*{*$.('+N**
e\2'1*N5-.*12-*1-'&2-%*E5%%)*$8*6$()*85%051*bb*^ * * ***-"O-NN-N*{*$.('+N*

K2-*1'%0-1*.1'1-A**
_NC(1*G+5E(-N0-*58*.)+1'&/&*$.('+N.*

&#$'%()(9:'!-,#(;!'53<!/+"=(



W)+1'&/&*$.('+N*j*.C#-%'NN$/,-*$+1-%'&/5+*58*12-*1E5*8'&15%.*L'NN$/5+'(*
C+'&&-#1'O$($1)*12'1*'%$.-.*E2-+*12-*1E5*8'&15%.*'%-*&5"O$+-N:*'O5,-*'+N*
O-)5+N*12-*$+N-#-+N-+1*&5+1%$OC/5+*58*-'&2*8'&15%MV**

K2-*1'%0-1*.1'1-A**
_NC(1*G+5E(-N0-*58*.)+1'&/&*$.('+N.*

!

!

!

!
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!0.5
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0.5

1
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e 
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g

matrix embedded

island structure
non!island structure

island effect

!
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e 
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g

matrix embedded

island structure
non!island structure

no island effect

&#$'%()(9:'!-,#(;!'53<!/+"=(



W#%5C.-*-1*'(V*L?@=?M].*N'1'*5+*12-*85C%*$.('+N*1)#-.*L=[c*.COx-&1.M*

WC#-%'NN$/,$1)**
#%-.-+1*85%*'((*$.('+N.*
1-.1-N*
j**
|+5E(-N0-*12'1*
N-#-+N-+&$-.*&'++51*
&%5..*12-.-*$.('+N*
.1%C&1C%-.*$.*#'%1*58*12-*
'NC(1*G+5E(-N0-*.1'1-*

K2-*1'%0-1*.1'1-A**
_NC(1*G+5E(-N0-*58*.)+1'&/&*$.('+N.*

!

!

!

!

!1

!0.5

0

0.5

1

1.5

z!
sc

or
e 

ra
tin

g

matrix embedded

island structure
non!island structure

Complex NP: p < .0001

!

!
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z!
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e 

ra
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g

matrix embedded

island structure
non!island structure

Subject: p < .0001

!

!

!

!

!1

!0.5

0

0.5

1

1.5

z!
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or
e 

ra
tin

g

matrix embedded

island structure
non!island structure

Whether: p < .0001

!

!

!

!

!1

!0.5

0

0.5

1

1.5

z!
sc

or
e 

ra
tin

g

matrix embedded

island structure
non!island structure

Adjunct: p < .0001

&#$'%()(9:'!-,#(;!'53<!/+"=(



1'%0-1*.1'1-A*G+5E(-N0-*58*0%'""'/&'(*'+N*C+0%'""'/&'(*N-#-+N-+&$-.:*'.*
$+N$&'1-N*O)*W#%5C.-*-1*'(V*L?@=?M*xCN0"-+1*N'1'*

92'%'&1-%$`$+0*12-*$+NC&/5+*#%5O(-"A**
W)+1'&/&*$.('+N.*

!

!

!

!

!1

!0.5

0

0.5

1

1.5

z!
sc

or
e 

ra
tin

g

matrix embedded

island structure
non!island structure

Complex NP: p < .0001

!

!

!

!

!1

!0.5

0

0.5

1

1.5

z!
sc

or
e 

ra
tin

g

matrix embedded

island structure
non!island structure

Subject: p < .0001

!

!

!

!

!1

!0.5

0

0.5

1

1.5

z!
sc

or
e 

ra
tin

g

matrix embedded

island structure
non!island structure

Whether: p < .0001

!

!

!

!

!1

!0.5

0

0.5

1

1.5

z!
sc

or
e 

ra
tin

g

matrix embedded

island structure
non!island structure

Adjunct: p < .0001

&#$'%()(9:'!-,#(;!'53<!/+"=(



K2-*N'1'*$+*12-*$+#C1*
B'1'*8%5"*X,-*&5%#5%'*58*&2$(NYN$%-&1-N*.#--&2*Lf%5E+Y_N'":*f%5E+Y!,-:*
f%5E+YW'%'2:*WC##-.:*}'($'+M*8%5"*9S;6B!W*LH'&\2$++-)*?@@@MA*.#--&2*15*
?Z*&2$(N%-+*O-1E--+*12-*'0-.*58*5+-*'+N*X,-*)-'%.*5(NV***

*K51'(*E5%N.A*R=c:@c>*
*3h-%'+&-.*&5+1'$+$+0*'*234N-#-+N-+&)A*c=:?r[**

-"='$//$G<$%(

:;<=>?1@11
ABAC>DE;AF1

G:HGFFGF1@1
ABAC>DE;AF1

:;<=>?1@1
>DE;AF1

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

95"#(-J*<7* [* ?QZ* @* @*

WCOx-&1* [* ?Q* @* @*

\2-12-%* [* ?QZ* @* @*

_NxC+&1* [* ?QZ* =Z* @*

W#%5C.-*-1*'(V*L?@=?M*./"C($*1)#-.A*

&#$'%()(9:'!-,#(;!'53<!/+"=(



23YN-#-+N-+&)*%'%$1)*
K2-.-*G$+N.*58*Ch-%'+&-.*'%-*8'$%()*%'%-*$+*0-+-%'(*Y*12-*"5.1*8%-DC-+1*
'##-'%.*'O5C1*@VQ~*58*12-*/"-*L?QZ*58*c=:?r[MV*

K2-*N'1'*$+*12-*$+#C1*

-"='$//$G<$%(

:;<=>?1@11
ABAC>DE;AF1

G:HGFFGF1@1
ABAC>DE;AF1

:;<=>?1@1
>DE;AF1

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

95"#(-J*<7* [* ?QZ* @* @*

WCOx-&1* [* ?Q* @* @*

\2-12-%* [* ?QZ* @* @*

_NxC+&1* [* ?QZ* =Z* @*

W#%5C.-*-1*'(V*L?@=?M*./"C($*1)#-.*L*)$1*I1JKLMNOMA*

&#$'%()(9:'!-,#(;!'53<!/+"=(



f-$+0*0%'""'/&'(*N5-.+]1*+-&-..'%$()*"-'+*'+*Ch-%'+&-*E$((*'##-'%*$+*
12-*$+#C1*'1*'((V*

K2-*N'1'*$+*12-*$+#C1*

-"='$//$G<$%(

:;<=>?1@11
ABAC>DE;AF1

G:HGFFGF1@1
ABAC>DE;AF1

:;<=>?1@1
>DE;AF1

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

95"#(-J*<7* [* ?QZ* @* @*

WCOx-&1* [* ?Q* @* @*

\2-12-%* [* ?QZ* @* @*

_NxC+&1* [* ?QZ* =Z* @*

W#%5C.-*-1*'(V*L?@=?M*./"C($*1)#-.*L*)$1*I1JKLMNOMA*

&#$'%()(9:'!-,#(;!'53<!/+"=(



3+(-..*12-*&2$(N*$.*.-+.$/,-*15*,-%)*."'((*8%-DC-+&$-.:*$1].*N$�&C(1*15*1-((*
12-*N$P-%-+&-*O-1E--+*0%'""'/&'(*'+N*C+0%'""'/&'(*N-#-+N-+&$-.*
.5"-/"-.k*

K2-*N'1'*$+*12-*$+#C1*

-"='$//$G<$%(

:;<=>?1@11
ABAC>DE;AF1

G:HGFFGF1@1
ABAC>DE;AF1

:;<=>?1@1
>DE;AF1

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

95"#(-J*<7* [* ?QZ* @* @*

WCOx-&1* [* ?Q* @* @*

\2-12-%* [* ?QZ* @* @*

_NxC+&1* [* ?QZ* =Z* @*

W#%5C.-*-1*'(V*L?@=?M*./"C($*1)#-.*L*)$1*I1JKLMNOMA*

&#$'%()(9:'!-,#(;!'53<!/+"=(



k'+N*$"#5..$O(-*15*1-((*+5*"'h-%*E2'1*12-*%-.1*58*12-*/"-V***

K2-*N'1'*$+*12-*$+#C1*

-"='$//$G<$%(

:;<=>?1@11
ABAC>DE;AF1

G:HGFFGF1@1
ABAC>DE;AF1

:;<=>?1@1
>DE;AF1

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

95"#(-J*<7* [* ?QZ* @* @*

WCOx-&1* [* ?Q* @* @*

\2-12-%* [* ?QZ* @* @*

_NxC+&1* [* ?QZ* =Z* @*

W#%5C.-*-1*'(V*L?@=?M*./"C($*1)#-.*L*)$1*I1JKLMNOMA*

&#$'%()(9:'!-,#(;!'53<!/+"=(



;8*&2$(N%-+*'%-*%-()$+0*5+()*5+*N$%-&1*-,$N-+&-*'+N*G-)$+0*0%'""'/&'($1)*
N$%-&1()*15*8%-DC-+&):*12$.*(55G.*($G-*'+*$+NC&/5+*#%5O(-"V*

K2-*N'1'*$+*12-*$+#C1*

-"='$//$G<$%(

:;<=>?1@11
ABAC>DE;AF1

G:HGFFGF1@1
ABAC>DE;AF1

:;<=>?1@1
>DE;AF1

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

95"#(-J*<7* [* ?QZ* @* @*

WCOx-&1* [* ?Q* @* @*

\2-12-%* [* ?QZ* @* @*

_NxC+&1* [* ?QZ* =Z* @*

W#%5C.-*-1*'(V*L?@=?M*./"C($*1)#-.*L*)$1*I1JKLMNOMA*

&#$'%()(9:'!-,#(;!'53<!/+"=(



$+$/'(*.1'1-A*
*f$'.A*6-'%+*5+()*8%5"*N$%-&1*-,$N-+&-V*

N'1'*$+1'G-A*-J'"#(-.*58*.#-&$X&*23YN-#-+N-+&$-.*$+*12-*$+#C1*

1'%0-1*.1'1-A*G+5E(-N0-*58*0%'""'/&'(*'+N*C+0%'""'/&'(*N-#-+N-+&$-.:*'.*
$+N$&'1-N*O)*W#%5C.-*-1*'(V*L?@=?M*xCN0"-+1*N'1'*

92'%'&1-%$`$+0*12-*$+NC&/5+*#%5O(-"A**
W)+1'&/&*$.('+N.*

&#$'%()(9:'!-,#(;!'53<!/+"=(



fC$(N$+0*'*&5"#C1'/5+'(*(-'%+-%*

;N-'A*3.-*$+N$%-&1*#5.$/,-*-,$N-+&-:*155V*

W$"$('%*$+*.#$%$1*15*($+0C$./&*#'%'"-1-%.A*B'1'*'%-*N--"-N*$+85%"'/,-:*-,-+*
$8*12-)*'%-*+51*N'1'*'O5C1*12-*.#-&$X&*#2-+5"-+5+*58*$+1-%-.1V*

B'1'=*

|+5E(-N0-=* |+5E(-N0-?*

S-%-A*B-#-+N-+&$-.*512-%*12'+*12-*5+-.*58*$+1-%-.1*L12-*W#%5C.-*-1*'(V*
?@=?*./"C($M*'%-*C.-8C(*15*(-'%+*8%5"V*

6$+0C$./&*#'%'"-1-%*

&#$'%()(9:'!-,#(;!'53<!/+"=(



$+$/'(*.1'1-A*
*4H+$,I(J#$'"(!"%K(;'!/(1+'#<5(#L+1#"<#M(
1@H'#571E%#.&1I.*01P*$"1/'.%Q$1#&/1'&/'.%Q$1%4'/%&Q%1Q*0'&21I.*01,-.%
% %%%%%/%(%&/%&Q'%5R1

/#$#1'&$#S%71#TT1,-C/%(%&/%&Q'%51'&1$"%1'&()$1

1'%0-1*.1'1-A*G+5E(-N0-*58*0%'""'/&'(*'+N*C+0%'""'/&'(*N-#-+N-+&$-.:*'.*
$+N$&'1-N*O)*W#%5C.-*-1*'(V*L?@=?M*xCN0"-+1*N'1'*
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&'+*.5(,-*12$.*$+NC&/5+*
#%5O(-"V*

<5EkE2'1*N$N*$1*+--N*
15*N5*.5^*

&#$'%()(9:'!-,#(;!'53<!/+"=(
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_h-+N*15*&5+1'$+-%*+5N-.*T*.CO&'1-05%$`-*O)*97* ^* ^* e*

!J1%'&1*T*1%'&G*&5+1'$+-%*+5N-*1%$0%'".* e* e*
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!"#$%$&'(*+-&-..$1)*58*xC.1*C.$+0*23YN-#-+N-+&)*N'1'A*
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kOC1*$1].*&C%%-+1()*C+&(-'%*$8*'((*12-*+-&-..'%)*#2%'.-*.1%C&1C%-*G+5E(-N0-*&'+*O-*
O551.1%'##-NV*

;"#5%1'+1A**
K2-*+--N*85%*12$.*&'#'O$($1)*$.*+51*.#-&$X&*15*(-'%+$+0*$.('+N.*g*$1].*L#%-.C"'O()M*
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kOC1*$1].*&C%%-+1()*C+&(-'%*$8*'((*12-*+-&-..'%)*#2%'.-*.1%C&1C%-*G+5E(-N0-*&'+*O-*
O551.1%'##-NV*

;"#5%1'+1A**
K2-*+--N*85%*12$.*&'#'O$($1)*$.*+51*.#-&$X&*15*(-'%+$+0*$.('+N.*g*$1].*L#%-.C"'O()M*
+--N-N*85%*(-'%+$+0*'+)*G$+N*58*.)+1'&/&*G+5E(-N0-V**

&#$'%()(9:'!-,#(;!'53<!/+"=(

;++'1-* B-%$,-N* B5"'$+Y
.#-&$X&*

B5"'$+Y
0-+-%'(*

7'%.-*N'1'*$+15*#2%'.-*.1%C&1C%-*1%--.* ^* ^* e*



*>/%&3I,'&21Q*&$#'&%.1&*/%51
*Y*'##($-.*15*('+0C'0-*N'1'A*N5"'$+Y.#-&$X&*
*Y*N-%$,-N*8%5"*'O$($1)*15*#'%.-*Ch-%'+&-.*

*;]%&/'&21$*1Q*&$#'&%.1&*/%51^#0*&21#TT1$"%1*$"%.1/#$#1*)$1$"%.%_1
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\2'1*G$+N*58*O$'.-.*N5-.*12-*lI12-%7%5*(-'%+-%*C.-:*$8*E-*E'+1*15*'&2$-,-*
.1'0-*=^*

$+$/'(*.1'1-A*KE5*+-E*O$'.-.*

******|+5E(-N0-A*W)+1'&/&*&'1-05%$-.*-J$.1:*$+*#'%/&C('%*<@:*<]:*'+N*<7V*

******|+5E(-N0-A*_+'#25%$&*-(-"-+1.*($G-*!"#*1'G-*($+0C$./&*'+1-&-N-+1.*58*12-*.'"-*
&'1-05%)V*

111@1H'#571`5%1H#,%5'#&1'&I%.%&Q%R1
111@1H'#571E%#.&1I.*01*$"%.1(.*&*)&1/#$#R1

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



H5/,'/+0*34(

\2'1*G$+N*58*O$'.-.*N5-.*12-*lI12-%7%5*(-'%+-%*C.-:*$8*E-*E'+1*15*'&2$-,-*
.1'0-*=^*

f$'.*15*C.-*f')-.$'+*$+8-%-+&-A**

*$++'1-:*N5"'$+Y0-+-%'(*.1'/./&'(*(-'%+$+0*'O$($1)*L+51*34M*

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



H5/,'/+0*34(

\2'1*G$+N*58*O$'.-.*N5-.*12-*lI12-%7%5*(-'%+-%*C.-:*$8*E-*E'+1*15*'&2$-,-*
.1'0-*=^*

f$'.*15*(-'%+*8%5"*512-%*#%5+5C+*N'1'A***

*&5+&-%+.*('+0C'0-*N'1':*.5*&(-'%()*N5"'$+Y.#-&$X&*

$++'1-*5%*N-%$,-N^**

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



H5/,'/+0*34(

\2'1*G$+N*58*O$'.-.*N5-.*12-*lI12-%7%5*(-'%+-%*C.-:*$8*E-*E'+1*15*'&2$-,-*
.1'0-*=^*

f$'.*15*(-'%+*8%5"*512-%*#%5+5C+*N'1'A***

*&5+&-%+.*('+0C'0-*N'1':*.5*&(-'%()*N5"'$+Y.#-&$X&*

$++'1-*5%*N-%$,-N^**
*;8*$++'1-:*12-+*12$.*$.*'*34*O$'.V*

*;8*.5:*12$.*$.*'*.#-&$X&*#%5#5.'(*85%*12-*&5+1-+1.*58*34*12'1*$.*(-..*.#-&$X&*12'+*
f'G-%].*#%5#5.'(*'+N*N5-.+]1*$+,5(,-*($"$/+0*12-*N'1'*$+1'G-*($G-*12-*
B$%-&1m$(1-%-N*.1%'1-0)V*

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



H5/,'/+0*34(

\2'1*G$+N*58*O$'.-.*N5-.*12-*lI12-%7%5*(-'%+-%*C.-:*$8*E-*E'+1*15*'&2$-,-*
.1'0-*=^*

f$'.*15*(-'%+*8%5"*512-%*#%5+5C+*N'1'A***

*&5+&-%+.*('+0C'0-*N'1':*.5*&(-'%()*N5"'$+Y.#-&$X&*

$++'1-*5%*N-%$,-N^**
*95C(N*O-*N-%$,-N*8%5"*#%$5%*($+0C$./&*-J#-%$-+&-*E$12*#%5+5C+.*L'+N*+5/&$+0*
5,-%('##$+0*.)+1'&/&*-+,$%5+"-+1.*85%*s5+-t*'+N*512-%*%-8-%-+/'(*#%5+5C+.VM*

*;8*.5:*12$.*$.*'*+5+Y34*(-'%+$+0*.1%'1-0)*12'1*E$((*#%5NC&-*12-*N-.$%-N*O-2',$5%V*
K2$.*12-+*1'G-.*'E')*.C##5%1*85%*34*12'1*&5"-.*8%5"*12$.*$+NC&/5+*#%5O(-"*
&2'%'&1-%$`'/5+V*

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



K2-*O$0*#$&1C%-A*
H'G$+0*'+*'%0C"-+1*8%5"*'&DC$.$/5+*85%*34*

*3+$,-%.'(*4%'""'%A*'*12-5%)*58*($+0C$./&*G+5E(-N0-*12'1*$.*
-J#($&$1()*"5/,'1-N*O)*12-*-J$.1-+&-*58*$+NC&/5+*#%5O(-".*NC%$+0*
'&DC$.$/5+*'+N*12-*.5(C/5+.*15*125.-*#%5O(-".V*

!J$.1-+&-*
w-DC$%-.*'*.#-&$X&*&2'%'&1-%$`'/5+*12'1*N-X+-.*$+$/'(*.1'1-:*
N'1'*$+1'G-:*(-'%+$+0*#-%$5N:*'+N*1'%0-1*.1'1-*

W5(C/5+.*
S-%-A*!J#(5%$+0*'+*$+N$%-&1*#5.$/,-*-,$N-+&-*(-'%+$+0*.1%'1-0)*
'.*'*0-+-%'(*'##%5'&2:*'+N*'##()$+0*$1*15*1E5*N$P-%-+1*
$+NC&/5+*#%5O(-".V*\-*&'+*12-+*-J'"$+-*12-*O$'.-.*$+,5(,-NV*



H'G$+0*#%50%-..*5+*34*

;V*751-+/'(*$+NC&/5+*#%5O(-"A*

*6-'%+$+0*&5+.1%'$+1.*5+*(5+0Y
N$.1'+&-*N-#-+N-+&$-.*

;;V*751-+/'(*$+NC&/5+*#%5O(-"A*
*6-'%+$+0*!+0($.2*'+'#25%$&*!"#*
*n1'%0-1*.1'1-*G+5E(-N0-*125C021*15*2',-*
O--+*$+N$&'1-N*O)*O-2',$5%:*&'+*0-+-%'1-*
O-2',$5%*g*OC1*E$125C1*1'%0-1*G+5E(-N0-*
.1'1-kE2'1*N5-.*12$.*"-'+^**_+N*E2'1*
O$'.-.*'%-*+-&-..'%)*15*0-1*-,-+*12$.^*;8*
34:*'0'$+*"C&2*(-..*.#-&$X&p*

!*
•! K'%0-1*.1'1-*G+5E(-N0-*$+N$&'1-N*O)*'NC(1*xCN0"-+1*

O-2',$5%V*
•! ;+N$%-&1*#5.$/,-*-,$N-+&-*.1%'1-0)*&'+*0-+-%'1-*12$.*

O-2',$5%V*

•! W1%'1-0)*"')*$+,5(,-*34*O$'.-.:*OC1*$8*.5:*12-)]%-*"C&2*
(-..*.#-&$X&*12'+*125.-*#%-,$5C.()*#%5#5.-NV*

•! K'%0-1*.1'1-*G+5E(-N0-*$+N$&'1-N*O)*'NC(1*xCN0"-+1*O-2',$5%V*
•! ;+N$%-&1*#5.$/,-*-,$N-+&-*.1%'1-0)*&'+*0-+-%'1-*12$.*O-2',$5%V*

•! W1%'1-0)*"')*$+,5(,-*34*O$'.-.:*OC1*$8*.5:*12-)]%-*"C&2*(-..*.#-&$X&*
12'+*125.-*#%-,$5C.()*#%5#5.-NV*



H'G$+0*#%50%-..*5+*34*

;V*751-+/'(*$+NC&/5+*#%5O(-"A*

*6-'%+$+0*&5+.1%'$+1.*5+*(5+0Y
N$.1'+&-*N-#-+N-+&$-.*

;V! n1'%0-1*.1'1-*G+5E(-N0-*$+N$&'1-N*O)*
O-2',$5%:*&'+*0-+-%'1-*O-2',$5%:*E2'1*
O$'.-.*'%-*+-&-..'%)^*;8*34:*.--"*"C&2*
(-..*.#-&$X&Vp*

;;V*751-+/'(*$+NC&/5+*#%5O(-"A*
*6-'%+$+0*!+0($.2*'+'#25%$&*!"#*

<]*

<]*

<@*

!*
!"#(

•! K'%0-1*.1'1-*G+5E(-N0-*125C021*15*O-*$+N$&'1-N*O)*=RY"5+12Y5(N*O-2',$5%k
OC1*"')*+51*'&1C'(()*O-*L#51-+/'(*%-&2'%'&1-%$`'/5+*58*$+NC&/5+*#%5O(-"MV*

•! ;+N$%-&1*#5.$/,-*-,$N-+&-*.1%'1-0)*&'+*0-+-%'1-*12$.*O-2',$5%:*125C02V*

•! W1%'1-0)*"')*$+,5(,-*'*34*O$'.:*OC1*$8*.5:*$1].*"C&2*(-..*.#-&$X&*12'+*E2'1*
E'.*#%-,$5C.()*#%5#5.-NV*

•! H')*"-'+*12-%-*'%-*1E5*.1'0-.*58*G+5E(-N0-*'&DC$.$/5+V*



!"#$%$&'(()*$+,-./0'/+0*34*

*!"#$%$&'(*$+,-./0'/5+*58*34*$+,5(,-.*N%'E$+0*5+*"C(/#(-*
%-.-'%&2*"-125N.*15**

*L=M*"'G-*.C%-*E-]%-*'((*E5%%$-N*'O5C1*12-*.'"-*#%5O(-":*'+N*

*L?M*"'G-*2-'NE')*5+*12-*34*N-O'1-*O)*#%5,$N$+0*'*85%"'(*
"-&2'+$."*85%*-,'(C'/+0*$+NC&/5+*#%5O(-"*.5(C/5+.*

!J#-%$"-+1'(*"-125N.*

K2-5%-/&'(*"-125N.*

95"#C1'/5+'(*"-125N.*



K2'+G*)5Ci*
* * * *d5+*W#%5C.-* * * * * *f-+x'"$+*H$.*
*B$505*_("-$N' * *H'J*f'+-* * *H$.2'*f-&G-% *** * *f5O*f-%E$&G **

*WC-*f%'C+E'(N * *;,'+5*9'#5+$0%5 *_(-J'+N-%*9('%G* * *f5O*m%'+G **

*65C_++*4-%G-+** *<5%O-%1*S5%+.1-$+ *4%-0*|5O-(-* * * *d-P*6$N` **

*95($+*72$(($#. * *\$(($'"*W'G'. *** *H5%0'+*W5+N%-00-% *H'%G*W1-),-%.**

*}$%0$+$'*}'($'+ * *H$+0*u$'+0 * *92'%(-.*F'+0 **

*95"#C1'/5+'(*H5N-(.*58*6'+0C'0-*6-'%+$+0*.-"$+'%:*39*;%,$+-*?@=@ **

*_CN$-+&-.*'1A*

* *950W&$*?@==*

*392$&'05*?@==*E5%G.25#.*5+**

***6'+0C'0-:*950+$/5+:*'+N*95"#C1'/5+*T*

***6'+0C'0-:*}'%$'/5+:*'+N*92'+0-*

K2$.*E5%G*E'.*
.C##5%1-N*$+*#'%1*O)*
<Wm*0%'+1*f9WY@RrcRQ>V**



!J1%'*H'1-%$'(*



\2)*(-'%+$+0*8%5"*&5+1'$+-%*+5N-*1%$0%'".*E5%G.*

m5%*-'&2*$.('+NY.#'++$+0*N-#-+N-+&):*12-%-*$.*'1*(-'.1*5+-*-J1%-"-()*(5E*
#%5O'O$($1)*&5+1'$+-%*+5N-*1%$0%'"*$+*12-*N-#-+N-+&)V*

95"#(-J*<7*$.('+N * * * * *WCOx-&1*$.('+N * * * * * **
,5$'54;7Y}7Y<7Y9712'1Y;7Y}7Y#"1* * *,5$'5Y;7Y}7Y97+C((Y;7Y<7Y77Y#"1*

\2-12-%*$.('+N * * * * * *_NxC+&1*$.('+N*
,5$'5Y;7Y}7Y97E2-12-%Y;7Y}7Y#"1 ( ( (,5$'5Y;7Y}7Y97$8Y;7Y}7Y#"1(

K2-.-*1%$0%'".*'%-*+-,-%*5O.-%,-N*$+*12-*$+#C1*g*E2$&2*$.*&%C&$'(()*N$P-%-+1*12'+*
O-$+0*5O.-%,-N*%'%-()V*K2C.:*12-.-*$.('+N.*'%-*E5%.-*12'+*N-#-+N-+&$-.**
$+,5(,$+0*1%$0%'".*12'1*'%-*%'%-()*.--+*L-V0V:*N-#-+N-+&$-.*E$12*9712'1M*'+N*-,-+*
(5+0-%*N-#-+N-+&$-.*12'1*$+,5(,-*"5%-*8%-DC-+&1*1%$0%'".*L-V0V:*1%$#()*
-"O-NN-N*5Ox-&1*N-#-+N-+&$-.*C.$+0*97+C((MV*

&#$'%()(9:'!-,#(;!'53<!/+"=(



K2-*-"#$%$&'(*+-&-..$1)*58*1%$0%'".*

&#$'%()(9:'!-,#(;!'53<!/+"=(

<51*C+$0%'".*
_*C+$0%'"*"5N-(*E$((*.C&&-..8C(()*(-'%+*\2-12-%*'+N*_NxC+&1*$.('+N.:*'.*12-%-*
'%-*&5+1'$+-%*+5N-.*$+*12-.-*N-#-+N-+&$-.*12'1*+-,-%*'##-'%*$+*0%'""'/&'(*
N-#-+N-+&$-.*L97E2-12-%*'+N*97$8MkVOC1*$1*E$((*8'$(*15*(-'%+*95"#(-J*<7*'+N*
WCOx-&1*$.('+N.:*'.*'((*58*12-*&5+1'$+-%*+5N-.*$+*12-.-*$.('+N.*'%-*.2'%-N*E$12*
0%'""'/&'(*N-#-+N-+&$-.V**

95"#(-J*<7A* *e;7Y}7Y<7Y9712'1Y;7Y}7* * **
WCOx-&1A** * *e;7Y}7Y97+C((Y;7Y<7Y77*
\2-12-%A ** *;7Y}7Y97E2-12-%Y;7Y}7*
_NxC+&1A** * *;7Y}7Y97$8Y;7Y}7**



K2-*-"#$%$&'(*+-&-..$1)*58*1%$0%'".*

&#$'%()(9:'!-,#(;!'53<!/+"=(

<51*O$0%'".*
_1*(-'.1*85%*WCOx-&1*$.('+N.:*12-%-*$.*+5*O$0%'"*12'1*5&&C%.*$+*'*WCOx-&1*$.('+N*
,$5('/5+*OC1*+51*$+*'+)*0%'""'/&'(*N-#-+N-+&$-.V*K2-*"5.1*($G-()*&'+N$N'1-*
85%*.C&2*'*O$0%'"*$.*;7Y<7kS5E-,-%:*.-+1-+&-.*.C&2*'.*>3$5A($=$+"A($.!-5(a$<T(
+/:'#,,#,(K!-E(5%*>3$5(1+1(K!-(,$K($.!-5(53#(/!L+#(,<$'#1(K!-E(.C00-.1*12'1*'*
0'#*&'+*'%$.-*$+.$N-*58*<7.:*'.*(5+0*'.*12-*-J1%'&/5+*$.*58*12-*2-'N*+5C+*LE2'1M:*
+51*58*12-*+5C+*&5"#(-"-+1*58*12-*#%-#5.$/5+V*

95"#(-J*<7A* *;7Y}7Y<7Y9712'1Y;7Y}7* * **
WCOx-&1A** * *e;7Y}7Y97+C((Y;7Y<7Y77*
\2-12-%A ** *;7Y}7Y97E2-12-%Y;7Y}7*
_NxC+&1A** * *;7Y}7Y97$8Y;7Y}7**



7'%'.$/&*0'#.*
K2-*(-'%+-%*&'+]1*2'+N(-*#'%'.$/&*0'#.:*E2$&2*'%-*N-#-+N-+&$-.*12'1*.#'+*'+*
$.('+N*L'+N*.5*.25C(N*O-*C+0%'""'/&'(M*OC1*E2$&2*'%-*.5"-25E*%-.&C-N*O)*
'+512-%*N-#-+N-+&)*$+*12-*Ch-%'+&-V*

e\2$&2*O55G*N$N*)5C*('C02*nO-85%-*%-'N$+0*bbp^**
e\2$&2*O55G*N$N*)5C*xCN0-*bb1%C-*nO-85%-*%-'N$+0*bb#'%'.$/&p^(

e\2'1*N$N*n12-*'h-"#1*15*%-#'$%*bbp*C(/"'1-()*N'"'0-*12-*&'%^*
e\2'1*N$N*n12-*'h-"#1*15*%-#'$%*bb#'%'.$/&p*C(/"'1-()*N'"'0-*bb*1%C-^*

_NxC+&1*$.('+N*

95"#(-J*<7*$.('+N*

&#$'%()(9:'!-,#(;!'53<!/+"=(



7'%'.$/&*0'#.*
\2)*+51^**K2-*&C%%-+1*(-'%+-%*E5C(N*xCN0-*12-*#'%'.$/&*0'#*'.*C+0%'""'/&'(*
.$+&-*$1*$.*$+.$N-*'+*$.('+N:*$%%-.#-&/,-*58*E2'1*512-%*N-#-+N-+&$-.*'%-*$+*12-*
Ch-%'+&-V***

e\2$&2*O55G*N$N*)5C*('C02*nO-85%-*%-'N$+0*bbp^**
e\2$&2*O55G*N$N*)5C*xCN0-*bb1%C-*nO-85%-*%-'N$+0*bb#'%'.$/&p^(

e\2'1*N$N*n12-*'h-"#1*15*%-#'$%*bbp*C(/"'1-()*N'"'0-*12-*&'%^*
e\2'1*N$N*n12-*'h-"#1*15*%-#'$%*bb#'%'.$/&p*C(/"'1-()*N'"'0-*bb*1%C-^*

_NxC+&1*$.('+N*

95"#(-J*<7*$.('+N*

K2$.*"')*O-*'O(-*15*O-*'NN%-..-N*$+*'*(-'%+-%*12'1*$.*'O(-*15*&5"O$+-*$+85%"'/5+*
8%5"*"C(/#(-*N-#-+N-+&$-.*$+*'+*Ch-%'+&-*L#-%2'#.*O-&'C.-*12-*(-'%+-%*2'.*
5O.-%,-N*"C(/#(-*N-#-+N-+&$-.*%-.5(,-N*$+*Ch-%'+&-.*$+*12-*$+#C1MV*

&#$'%()(9:'!-,#(;!'53<!/+"=(



_&%5..Y12-YO5'%N*&5+.1%&C/5+.*
_*.$"$('%*#%5O(-"*5&&C%.*85%*'&%5..Y12-YO5'%N*&5+.1%C&/5+.V*

e\2$&2*O55G*N$N*)5C*n*n%-'N*bb*p*'+N*n12-+*%-,$-E*bbpp^*
* *N-#-+N-+&)*85%*O512*0'#.A*;7Y}7Y}7*

e\2$&2*O55G*N$N*)5C*nn%-'N*12-*#'#-%p*'+N*n12-+*%-,$-E*bbpp^*
( (N-#-+N-+&)*85%*0'#A*;7Y}7Y}7*

e\2$&2*O55G*N$N*)5C*nn%-'N*bb*p*'+N*n12-+*%-,$-E*12-*#'#-%pp^(
* *N-#-+N-+&)*85%*0'#A*;7Y}7Y}7*

_0'$+:*12$.*"')*O-*'O(-*15*O-*'NN%-..-N*$+*'*(-'%+-%*12'1*$.*'O(-*15*&5"O$+-*
$+85%"'/5+*8%5"*"C(/#(-*N-#-+N-+&$-.*$+*'+*Ch-%'+&-*L#-%2'#.*O-&'C.-*12-*
(-'%+-%*2'.*5O.-%,-N*"C(/#(-*N-#-+N-+&$-.*%-.5(,-N*$+*Ch-%'+&-.*$+*12-*$+#C1MV*

&#$'%()(9:'!-,#(;!'53<!/+"=(



W5"-*&%5..Y($+0C$./&*$..C-.*
S$02*#%5O'O$($1)*1%$0%'".*12'1*"')*O-*C+0%'""'/&'(*

w$``$*L=QR?MA*%-#5%1.*.$1C'/5+.*$+*;1'($'+*E2-%-*.$"#()*N5CO($+0*'*0%'""'/&'(*
.-DC-+&-*58*1%$0%'".*(-'N.*15*C+0%'""'/&'($1)k*

* * *;7Y}7Y97E2Y;7Y}7*
* * *OC1*
* * *e;7Y}7Y97E2Y;7Y}7Y97E2Y;7Y}7Y;7Y}7**

fC1*12-.-*$+,5(,-*12-*.'"-*1%$0%'".:*.5*12-*(-'%+-%*$+*7-'%(*T*W#%5C.-*
L85%12&5"$+0M*E$((*1%-'1*O512*12-*.'"-*L-$12-%*0%'""'/&'(*5%*C+0%'""'/&'(MV*;8*
2C"'+.*N5*2',-*N$P-%-+1*xCN0"-+1.*58*12-.-:*12-+*12$.*&'++51*O-*'&&5C+1-N*85%*
O)*12$.*(-'%+$+0*'(05%$12"V*

&#$'%()(9:'!-,#(;!'53<!/+"=(



95"#(-"-+/`-%*53$5*
K2'1Y1%'&-*-P-&1.*

e\25*N5*)5C*12$+G*12'1*bb*%-'N*12-*O55G^**
*\25*N5*)5C*12$+G********bb**%-'N*12-*O55G^*

K2-*&C%%-+1*(-'%+$+0*.1%'1-0)*&'#1C%-.*12$.*N$./+&/5+V*

&#$'%()(9:'!-,#(;!'53<!/+"=(



95"#(-"-+/`-%*53$5*
K2'1Y1%'&-*-P-&1.*

kOC1*12-*&C%%-+1*(-'%+$+0*.1%'1-0)*E$((*'(.5*0-+-%'1-*'*#%-8-%-+&-*85%*5Ox-&1*0'#.*
E$125C1*53$5*&5"#'%-N*15*5Ox-&1*0'#.*E$12*53$5M(L5Ox-&1*53$541%'&-*-P-&1M*

\2'1*N5*)5C*12$+G*12'1*2-*%-'N*bb*^*n#%-8-%.*12$.*5+-p*
\2'1*N5*)5C*12$+G********2-*%-'N*bb*^*

;+1-%-./+0():*95E'%1*=QQ[*X+N.*'+*5Ox-&1*53$545'$<#(-P-&1:*OC1*$1*$.*"C&2*."'((-%*
12'+*12-*.COx-&1*53$545'$<#(-P-&1*

K2-*"5N-(*0-+-%'1-.*'+*'.)""-1%$&'(*N$.#%-8-%-+&-*E2-+*C.$+0*'NC(1YN$%-&1-N*
&5%#5%':*E2$&2*&5+1'$+*"5%-*$+.1'+&-.*58*53$5(LZVr@*,-%.C.*?VR=MV*K2$.*&5C(N*O-*
1'G-+*15*O-*'*N-,-(5#"-+1'(*#%-N$&/5+*58*12-*&C%%-+1*'(05%$12"A*92$(N%-+*"')*
N$.#%-8-%*5Ox-&1*0'#.*$+*-"O-NN-N*53$54@&(&('C.-.*"5%-*12'+*'NC(1.:*'+N*12$.*
N$.#%-8-%-+&-*E$((*E-'G-+*'.*12-)*'%-*-J#5.-N*15*'NN$/5+'(*15G-+.*58*53$5($+*
Ch-%'+&-.*&5+1'$+$+0*N-#-+N-+&$-.V**

&#$'%()(9:'!-,#(;!'53<!/+"=(



!+0($.2*'+'#25%$&*!"#(



;+85%"'/5+*$+*12-*N'1'A*3+'"O*É<7*

*w*j*s'+512-%*5+-t * **
*7%5*j*s5+-t * *"*j*)-.*
*-+,**j*É<7 * *5Y"*j*)-.*

*9*j*<] * * **
*N-1*j*+5*
*"5N*j*)-. * *$*j*)-.*

********** *_*j*s%-N*O5h(-t*
********** *I*j*w!B*fIKK6!*

s655G:*'*%-N*O5h(-i*S""*g*12-%-*$.+]1*'+512-%*
*!"#*2-%-*125C02it*

*_**

N-1** "5N**

9*

7%5* -+,*

I*

**w*

*$**

"*

5Y"*

*****j*5O.-%,-N*
*****j*('1-+1*

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



;+85%"'/5+*$+*12-*N'1'A*W-"YW)+*'"O$0C5C.*

*w*j*s'+512-%*5+-t * **
*7%5*j*s5+-t * *"*j*)-.*
*-+,**j*É<7 * *5Y"*j*)-.*

*9*j*<]*5%*<@^ * * **
*N-1*j*+5*
*"5N*j*)-.*5%*+5^ * *$*j*)-.*5%*+5^*

********** *_*j*s%-N*O5h(-t*5%*sO5h(-t^*
********** *I*j*w!B*fIKK6!*

s655G:*'*%-N*O5h(-i*655G*g*'+512-%*5+-it*

*_**

N-1** "5N**

9*

7%5* -+,*

I*

**w*

*$**

"*

5Y"*

*****j*5O.-%,-N*
*****j*('1-+1*

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



;+85%"'/5+*$+*12-*N'1'A*W)+*'"O$0C5C.*

*w*j*s'+512-%*5+-t * **
*7%5*j*s5+-t * *"*j*+5*
*-+,**j*É<7 * *5Y"*j*<o_*

*9*j*<]*5%*<@^ * * **
*N-1*j*+5*
*"5N*j*+5* *$*j*<o_*

********** *_*j*sO5h(-t*
********** *I*j*fIKK6!*

s655G:*'*O5h(-i*655G*g*'+512-%*5+-it*

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

*_**

N-1** "5N**

9*

7%5* -+,*

I*

**w*

*$**

"*

5Y"*

*****j*5O.-%,-N*
*****j*('1-+1*



;+85%"'/5+*$+*12-*N'1'A*3+'"O*<7*

*w*j*s$1t * **
*7%5*j*s$1t* * *"*j*)-.*
*-+,**j*<7* * *5Y"*j*)-.*

*9*j*<7 * * **
*N-1*j*)-.*
*"5N*j*)-. * *$*j*)-.*

********** *_*j*s'*%-N*O5h(-t*
********** *I*j*w!B*fIKK6!*

s655G:*'*%-N*O5h(-i*;*E'+1*$1Vt*

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

*_**

N-1** "5N**

9*

7%5* -+,*

I*

**w*

*$**

"*

5Y"*

*****j*5O.-%,-N*
*****j*('1-+1*



K2-*5+($+-*#%5O'O$($./&*8%'"-E5%GA*
3#N'/+0*:+"<%(

* * * * * *!$+&( * * *!J#('+'/5+*

3+'"O*É<7* * *= * * * *7%5#-%1)*N-X+$1-()*$+&(CN-N*

3+'"O*<7 * * *= * * * *7%5#-%1)*N-X+$1-()*$+&(CN-N*
W)+*_"O * * *<o_* * * *<51*$+85%"'/,-*85%*:+"<%*

W-"YW)+*_"O * * * * * *7%5O'O$($1)*#%5#-%1)*$.*$+&(CN-N*

 

rep1
rep1+ rep2 + rep3

 

rep1 = pN '* m
m + n

* pI

 

rep2 = pN '* n
m + n

* (1" pincl) * 1
s

 

rep3 = (1" pN ' ) * (1" pincl) * 1
s

9'1-05%)*j*<]:*&255.-*<]*E$12*"5N$X-%:*#%5#-%1)*$.*$+&(CN-N*

9'1-05%)*j*<]:*&255.-*<]*E$125C1*"5N$X-%:*#%5#-%1)*$.*+51*
$+&(CN-N:*&255.-*5Ox-&1*E$12*#%5#-%1)*O)*&2'+&-*

9'1-05%)*j*<@:*#%5#-%1)*$.*+51*$+&(CN-N:*&255.-*5Ox-&1*E$12*
#%5#-%1)*O)*&2'+&-*

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



K2-*5+($+-*#%5O'O$($./&*8%'"-E5%GA*
3#N'/+0*:CV(

* * * * * *!<]* * * *!J#('+'/5+*

3+'"O*É<7* * *= * * * *9'1-05%)*N-X+$1-()*<]*

3+'"O*<7 * * *<o_* * * *<51*$+85%"'/,-*85%*:CV*
W)+*_"O * * * * * * *7%5O'O$($1)*&'1-05%)*$.*<]*

W-"YW)+*_"O * * * * * *7%5O'O$($1)*&'1-05%)*$.*<]*

 

rep1+ rep2
rep1+ rep2 + rep3

 

rep1 = pN '* m
m + n

* pI

 

rep2 = pN '* n
m + n

* (1" pincl) * 1
s

 

rep3 = (1" pN ' ) * (1" pincl) * 1
s

9'1-05%)*j*<]:*&255.-*<]*E$12*"5N$X-%:*#%5#-%1)*$.*$+&(CN-N*

9'1-05%)*j*<]:*&255.-*<]*E$125C1*"5N$X-%:*#%5#-%1)*$.*+51*
$+&(CN-N:*&255.-*5Ox-&1*E$12*#%5#-%1)*O)*&2'+&-*

9'1-05%)*j*<@:*#%5#-%1)*$.*+51*$+&(CN-N:*&255.-*5Ox-&1*E$12*
#%5#-%1)*O)*&2'+&-*

 

rep4
rep4 + rep5

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



K2-*5+($+-*#%5O'O$($./&*8%'"-E5%GA*
3#N'/+0*:CV(

* * * * * *!<]* * * *!J#('+'/5+*

3+'"O*É<7* * *= * * * *9'1-05%)*N-X+$1-()*<]*

3+'"O*<7 * * *<o_* * * *<51*$+85%"'/,-*85%*:CV*
W)+*_"O * * * * * * *7%5O'O$($1)*&'1-05%)*$.*<]*

W-"YW)+*_"O * * * * * *7%5O'O$($1)*&'1-05%)*$.*<]*

 

rep4 = pN '* n
m + n

 

rep5 =1" pN '

9'1-05%)*j*<]:*&255.-*<]*E$125C1*"5N$X-%*

9'1-05%)*j*<@*

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

 

rep1+ rep2
rep1+ rep2 + rep3

 

rep4
rep4 + rep5



!J'"#(-*C#N'1-.(

W1'%1*E$12*:CV(j*:+"<%(j*@VZ@:*"*j*=:*+*j*?VQ:*.*j*=@ * * * * * **
* * * * * * * *****n8%5"*7-'%(*T*6$N`*?@@Qp*

I+-*3+'"O*É<7*N'1'*#5$+1A** *:CV(*j*@V>[:*:+"<%(*j*@V>[*

I+-*3+'"O*<7*N'1'*#5$+1A* * *:CV(*j*@VZ@:*:+"<%(*j*@V>[*

I+-*W-"YW)+*_"O*N'1'*#5$+1A* *:CV(*j*@VZQ:*:+"<%(*j*@VZc **

I+-*W)+*_"O*N'1'*#5$+1A* * *:CV(*j*@VrR:*:+"<%(*j*@VZ@ **

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



95%#C.*'+'().$.*T*(-'%+-%*$+#C1(

m%--*#'%'"-1-%.A*
"j=:*+j?VQ*L8%5"*&5%#C.*-./"'1-.*N5+-*O)*7T6M*

.*L&5+&-%+.*+C"O-%*58*.'($-+1*#%5#-%/-.*(-'%+-%*$.*&5+.$N-%$+0MA*
92$(N*"')*5+()*O-*'E'%-*58*'*8-E*.'($-+1*#%5#-%/-.*5%*"')*&5+.$N-%*'((*G+5E+*#%5#-%/-.*LÖ*
58*'Nx-&/,-.*G+5E+*O)*=>*"5+12.*Ç*rQ*LH'&_%12C%*9B;A*B'(-*T*m-+.5+*=QQ>MV*3.-*%'+0-*
8%5"*?*15*rQV*

f%5E+o!,-*&5%#C.*L9S;6B!WA*H'&\2$++-)*?@@@MA*.1'%/+0*'1*=R*"5+12.*

*=[:Z?=*Ch-%'+&-.*58*&2$(NYN$%-&1-N*.#--&2:*?R[r*%-8-%-+/'(*#%5+5C+*Ch-%'+&-.*

* * * * * * * * *H#S%. 1F'.%Q$d'T$%.%/11 1F'.%Q$GB1111@B$"%.-.*1

3+'"O*É<7* * **@V@@~ * * ***@ * ******@ * ******@ * ***@*
W-"YW)+*_"O * **@V>>~ * * ***@ * ***?r?* * ****?r? ** *?r?*

W)+*_"O * * **[VZ?~ * * ***@ * *******@ **********?[rc *******?[rc*

3+'"O*<7 * * **RVr?~ * * ***@ * *******@ * ******@ *******c@[c*
3+$+85%"'/,- * *RcVr~ * *c>Z@@ ******c>?ZR *********ccZ=Z ******c@rr?*

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



H-'.C%-.*58*.C&&-..A**
6\m*&2$(N%-+].*O-2',$5%(

;+*'NN$/5+*15*N$%-&1()*'..-..$+0*:+"<%('+N*:CV:*E-*&'+*"-'.C%-*25E*5a-+*'*
(-'%+-%*E5C(N*%-#%5NC&-*12-*O-2',$5%*$+*12-*6\m*-J#-%$"-+1**

L#O-2*MV*

 

rep1+ rep2 + rep3
rep1+ 2* rep2 + 2* rep3

?*&25$&-.*
,((b(c(

_+)*5C1&5"-*E2-%-*(-'%+-%*(55G.*'1*%-N*O5h(-*

_NN$/5+'(*1E5*5C1&5"-.*E2-%-*(-'%+-%*(55G.*'1*512-%*
O5h(-*

 

rep1 = pN '* m
m + n

* pincl

 

rep2 = pN '* n
m + n

* (1" pincl) * 1
s

 

rep3 = (1" pN ' ) * (1" pincl) * 1
s

9'1-05%)*j*<]:*'+1-&-N-+1*j*s%-N*O5h(-t*

9'1-05%)*j*<]:*'+1-&-N-+1*j*sO5h(-t*

9'1-05%)*j*<@:*'+1-&-N-+1*j*sO5h(-t*

#O-2*j*

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



K-./+0*6\m].*'..C"#/5+*'O5C1*E2'1*
O-2',$5%*"-'+.(

;+*'NN$/5+*15*N$%-&1()*'..-..$+0*12-*(-'%+-%].*O-2',$5%:*E-*&'+*'..-..*6\m].*
'..C"#/5+*12'1*1'%0-1*O-2',$5%*$+N$&'1-.*12-*&2$(N%-+*2',-*12-*1'%0-1*
%-#%-.-+1'/5+*85%*!"#V*

*;.*$1*#5..$O(-*15*0-1*1'%0-1*O-2',$5%*$+*12-*6\m*-J#-%$"-+1*E$125C1*2',$+0*12-*
1'%0-1*%-#%-.-+1'/5+*85%*!"#($+*0-+-%'(*L'.*"-'.C%-N*O)*:+"<%('+N*:CVM^(

*;.*$1*#5..$O(-*15*0-1*1'%0-1*O-2',$5%*$+*12-*6\m*-J#-%$"-+1*E$125C1*2',$+0*12-*
1'%0-1*%-#%-.-+1'/5+*85%*!"#('1*12-*/"-*12-*O-2',$5%*$.*O-$+0*#%5NC&-N^(

 

rep1
rep1+ rep2 + rep3 0$,-+*12'1*12-*(-'%+-%*(55G.*'1*12-*%-N*O5h(-*

12-*#%5O'O$($1)*12-*(55G*15*12-*%-N*O5h(-*$.*O-&'C.-*12-*(-'%+-%*
2'.*12-*1'%0-1*%-#%-.-+1'/5+*L<]:*s%-N*O5h(-tM*#%-#{O-2*j*

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



6-'%+-%*%-.C(1.A*W1%'1-0)*&5"#'%$.5+(

F'.%Q$`&#0P1

#$+&(* @VZ@*LÉ@V@=M*

#<]* @VZ@*LÉ@V@=M*

#O-2* @VZ>*LÉ@V@=M*

#%-#{O-2* @V?c*LÉ@V@=M*

_,-%'0-.*5,-%*=@@@*.$"C('/5+.:*.1'+N'%N*N-,$'/5+.*$+*#'%-+12-.-.V*

.*j*?:*Z:*[:*=@:*?@:*rQ*

W$+&-*12-*$+#C1*N'1'*$+&(CN-*+5*3+'"O$0C5C.*É<7*N'1':*'+N*125.-*'%-*12-*5+()*N'1'*12-*
f'G-%*(-'%+-%*(-'%+.*8%5":*$1*(-'%+.*+512$+0V**

;1*$.*'1*&2'+&-*85%*2',$+0*12-*1'%0-1*.)+1'&/&*'+N*.-"'+/&*%-#%-.-+1'/5+V**

;1*$.*5+()*.($021()*'O5,-*&2'+&-*'1*#%5NC&$+0*12-*5O.-%,-N*15NN(-%*O-2',$5%:*'+N*E2-+*$1*
N5-.:*$1*C+($G-()*15*2',-*12-*1'%0-1*%-#%-.-+1'/5+*E2-+*N5$+0*.5V*

;"#($&'/5+A*K2$.*$.*'+*$+NC&/5+*#%5O(-"*$8*5+()*C+'"O$0C5C.*É<7*N'1'*'%-*%-(-,'+1V*

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



6-'%+-%*%-.C(1.A*W1%'1-0)*&5"#'%$.5+(

F'.%Q$`&#0P1 @B$"%.-.*1

#$+&(* @VZ@*LÉ@V@=M* Ñ@VQQ*LÉ@V@=M*

#<]* @VZ@*LÉ@V@=M* @VcrY@VcR*L@V@cY@V@ZM*

#O-2* @VZ>*LÉ@V@=M* Ñ@VQQ*LÉ@V@=M**

#%-#{O-2* @V?c*LÉ@V@=M* Ñ@VQQ*LÉ@V@=M**

_,-%'0-.*5,-%*=@@@*.$"C('/5+.:*.1'+N'%N*N-,$'/5+.*$+*#'%-+12-.-.V*

.*j*?:*Z:*[:*=@:*?@:*rQ*

K2-*(-'%+-%*%5OC.1()*N-&$N-.*12-*'+1-&-N-+1*.25C(N*$+&(CN-*12-*"-+/5+-N*#%5#-%1)V*

S5E-,-%:*12-*(-'%+-%*2'.*'*"5N-%'1-*N$.#%-8-%-+&-*85%*O-($-,$+0*!"#*$.*<]*E2-+*$1*$.*."'((-%*
12'+*<7V*

K2$.*$.*12-%-85%-*+51*12-*1'%0-1*%-#%-.-+1'/5+V*

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



6-'%+-%*%-.C(1.A*W1%'1-0)*&5"#'%$.5+(

F'.%Q$`&#0P1 @B$"%.-.*1

#$+&(* @VZ@*LÉ@V@=M* Ñ@VQQ*LÉ@V@=M*

#<]* @VZ@*LÉ@V@=M* @VcrY@VcR*L@V@cY@V@ZM*

#O-2* @VZ>*LÉ@V@=M* Ñ@VQQ*LÉ@V@=M**

#%-#{O-2* @V?c*LÉ@V@=M* Ñ@VQQ*LÉ@V@=M**

_,-%'0-.*5,-%*=@@@*.$"C('/5+.:*.1'+N'%N*N-,$'/5+.*$+*#'%-+12-.-.V*

.*j*?:*Z:*[:*=@:*?@:*rQ*

S5E-,-%k12$.*(-'%+-%*./((*0-+-%'1-.*12-*5O.-%,-N*15NN(-%*O-2',$5%*L+51*E2'1*6\m*E5C(N*
-J#-&1M*E$12*2$02*#%5O'O$($1):*'+N*2'.*12-*1'%0-1*%-#%-.-+1'/5+*E2-+*N5$+0*.5*L$.*E2'1*6\m*
E5C(N*-J#-&1MV*

\2)^*f-&'C.-*12-*(-'%+-%*O-($-,-.*.5*.1%5+0()*12'1*'*"-+/5+-N*#%5#-%1)*"C.1*O-*$+&(CN-N*
$+*12-*'+1-&-N-+1:*12-*5+()*%-#%-.-+1'/5+*12'1*'((5E.*12$.*L-V0V:*n<]*%-Nn<]n<@*O5h(-pppM*
5,-%#5E-%.*12-*512-%*#51-+/'(*%-#%-.-+1'/5+.]*#%5O'O$($/-.V*K2C.:*12-*lI12-%7%5*(-'%+-%*
E$((*&5+&(CN-*12-*'+1-&-N-+1*$+&(CN-.*12-*"-+/5+-N*#%5#-%1):*'+N*.5*$1*'+N*12-*%-8-%-+/'(*
#%5+5C+*%-8-%%$+0*15*$1*L5+-M*"C.1*O-*<]*+"(53+,(<!"5#_5(Y*-,-+*$8*12-*(-'%+-%*O-($-,-.*!"#*$.*
+51*<]*$+*0-+-%'(V**

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



6-'%+-%*%-.C(1.A*W1%'1-0)*&5"#'%$.5+(

F'.%Q$`&#0P1 F'.%Q$d'T$%.%/1 @B$"%.-.*1

#$+&(* @VZ@*LÉ@V@=M* @VQ=Y@VQQ*LÉ@V@=M* Ñ@VQQ*LÉ@V@=M*

#<]* @VZ@*LÉ@V@=M* @VQRY@VQQ*LÉ@V@=M* @Vc[Y@VcR*L@V@rY@V@ZM*

#O-2* @VZ>*LÉ@V@=M* @VRRY@VQQ*LÉ@V@=M** Ñ@VQQ*LÉ@V@=M**

#%-#{O-2* @V?c*LÉ@V@=M* @VR[Y@VQQ*LÉ@V@=M** Ñ@VQQ*LÉ@V@=M**

_,-%'0-.*5,-%*=@@@*.$"C('/5+.:*.1'+N'%N*N-,$'/5+.*$+*#'%-+12-.-.V*

.*j*[:*=@:*?@:*rQ*

I12-%*(-'%+$+0*.1%'1-0$-.A*B$%-&1m$(1-%-N*(-'%+-%*LwT4:*7T6].*X(1-%-NM*
}'%$'O$($1):*N-#-+N$+0*5+*12-*,'(C-*58*.:*E2$&2*N-1-%"$+-.*25E*.C.#$&$5C.*'*&5$+&$N-+&-*$1*$.*
12'1*12-*$+1-+N-N*5Ox-&1*xC.1*2'##-+.*15*2',-*12-*"-+/5+-N*#%5#-%1)V*

\2-+*.*j[*5%*'O5,-:*12$.*(-'%+-%*O-($-,-.*'*"-+/5+-N*#%5#-%1)*.25C(N*O-*$+&(CN-N*$+*12-*
'+1-&-N-+1*'+N*!"#*$.*<]*E2-+*$1*$.*."'((-%*12'+*<7:*E2$&2*$.*.$"$('%*15*#%-,$5C.*X+N$+0.*O)*
wT4*T*7T6V*;+*'NN$/5+:*$1*$.*($G-()*15*0-+-%'1-*12-*5O.-%,-N*15NN(-%*O-2',$5%:*'+N*2',-*12-*
1'%0-1*%-#%-.-+1'/5+*E2-+*N5$+0*.5V*

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



6-'%+-%*%-.C(1.A*W1%'1-0)*&5"#'%$.5+(

F'.%Q$`&#0P1 F'.%Q$d'T$%.%/1 @B$"%.-.*1

#$+&(* @VZ@*LÉ@V@=M* @V>R*LÉ@V@=M* Ñ@VQQ*LÉ@V@=M*

#<]* @VZ@*LÉ@V@=M* @VQr*LÉ@V@=M* @Vc>*L@V@rM*

#O-2* @VZ>*LÉ@V@=M* @V[@*LÉ@V@=M** Ñ@VQQ*LÉ@V@=M**

#%-#{O-2* @V?c*LÉ@V@=M* @VZR*LÉ@V@=M** Ñ@VQQ*LÉ@V@=M**

_,-%'0-.*5,-%*=@@@*.$"C('/5+.:*.1'+N'%N*N-,$'/5+.*$+*#'%-+12-.-.V*

.*j*Z*

I12-%*(-'%+$+0*.1%'1-0$-.A*B$%-&1m$(1-%-N*(-'%+-%*LwT4:*7T6].*X(1-%-NM*
}'%$'O$($1):*N-#-+N$+0*5+*12-*,'(C-*58*.:*E2$&2*N-1-%"$+-.*25E*.C.#$&$5C.*'*&5$+&$N-+&-*$1*$.*
12'1*12-*$+1-+N-N*5Ox-&1*xC.1*2'##-+.*15*2',-*12-*"-+/5+-N*#%5#-%1)V*

S5E-,-%:*E2-+*.jZ:*12-*(-'%+-%*$.*(-..*.C%-*12-*"-+/5+-N*#%5#-%1)*.25C(N*O-*$+&(CN-N*$+*
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