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J The colon, also known as the large 
intestine, absorbs water from what is 
left of digested food (chyme) after most 
nutrients have been absorbed in the 
small intestine

J Its Þve parts include the caecum, 
ascending colon, transverse colon, 
descending colon, and sigmoid colon

J As water is absorbed, the chyme 
solidiÞes into faeces and is propelled 
towards the rectum for excretion

.&#/1>"1D(
#%)%1

>/&#/1>"1D(
#%)%1

caecum

$/#*<C

*$.1&E/$&/(#%)%1

&"DC%">(
#%)%1



0&1#)'$*2$("#$.*-*,

;9 V'/16*.L2 71.*%CN(W(+,N&"%)%DN9(V'/16*.L(3SX9(
Y/=(GZ2(G:;Z(,**'-FF#1L9%$DF#%1*/1*&F;[M=[.>U58\.; 5
[/// 5.=Z/ 58/MG[HG/8/GG]H9G[9

G93%$1"#P(6(!"#$%9(A"&&</(0.$$"/$&(G:;I^(8_;5G`-(/\HG[GZ9

A,/("11/$(C<#<&5&/#$/*"1D(
).N/$(B,"#,('$%*/#*&(.1>(
)<=$"#.*/&(*,/(/'"*,/)"<C

!"#$34.*'&$ _%$(C<#<&(C/C=$.1/ ;̀2G

7(>/1&/().N/$(#%1*."1"1D(=)%%>(.1>(
)NC',.*"#(E/&&/)&(*,.*(*$.1&'%$*(
.=&%$=/>(1<*$"/1*&(.1>(D).1>&(*,.*(
$/)/.&/(>"D/&*"E/(&/#$/*"%1&

!"#$'4534.*'& /

7(>%<=)/().N/$(%M(&C%%*,(C<&#)/(B,"#,(
#%1*$.#*&(*%(D/1/$.*/(.('/$"&*.)*"#(C%E/C/1*(

.1>(C%E/(M%%>(*,$%<D,(*,/(#.1.)

!"#$34'.4-&)+' _%$(C<&#<).$"&(/L*/$1.`;

A,/(%<*/$().N/$(B,"#,(,/)'&(
,%)>(*,/(D<*("1(').#/

!"#$'#)*'& /

KC.D/-(V'/16*.L(3%))/D/2(33(04(89:



6+.)*'.*7+.$&,&(*31$*2$("#$34.*'&

;9 3)"1"#.)(@.*/9(71.*%CN2(?"&*%)%DN2(aC=$N%)%DN2(.1>(
b/E/)%'C/1*.)(71%C.)"/&(%M(*,/(6C.))(.1>(R.$D/(K1*/&*"1/9(G:;I9

G9V'/16*.L2 71.*%CN(W(+,N&"%)%DN9(V'/16*.L(3SX9(Y/=(GZ2(G:;Z(
,**'-FF#1L9%$DF#%1*/1*&F;[M=[.>U58\.; 5[/// 5.=Z/ 5
8/MG[HG/8/GG]H9G[9

a'"*,/)"<C ;2G

A,/(M"$&*('%"1*(%M(#%1*.#*(M%$(#,NC/ '.&&"1D(*,$%<D,(
*,/()<C/1(_*,/(&'.#/("1&">/(*,/(#.1.)`9(K*("&(
.=<1>.1*(B"*,(C<#<&5&/#$/*"1D(D%=)/*(#/))&

R.C"1.('$%'$". ;2G

7().N/$(%M(#%11/#*"E/(*"&&</(*,.*('$%E">/&(E.&#<).$(
&<''%$*(*%(*,/(/'"*,/)"<C9(K*(.)&%(#%1*."1&(!7RA(
B,"#,(,/)'&(>/M/1>(*,/(=%>N(.D."1&*('.*,%D/1&

3$N'*&(%M(R"/=/$Pc,1;

A<=<).$(/L*/1&"%1&(%M(*,/(/'"*,/)"<C(B,/$/(1/B(
#/))&(.$/($.'">)N($/1/B/>

!<&#<).$"& C<#%&./;2G

7(*,"1().N/$(%M(&C%%*,(C<&#)/(M%$()%#.)(C%E/C/1*(
%M(*,/(C<#%&.

+,%*%-(V'/16*.L(3%))/D/2(33(04(89:

7==$/E".*"%1-
!7RA-(C<#%&.5.&&%#".*/>()NC',%">(*"&&</



;9 3$%,1d&(W(3%)"*"&(eT9(!"#$%&#%'"#(3%)"*"&2(a>"*"%1([9(
S%E/C=/$(G:;Z9

G9a1D/)(+f?( !"#$%&#711(A$.1&)(!/>(G:;H^(Z_8`-(Z\9

6+.)*'.*7+.$.*-+(+'8$&,$+,()*94.(+*,

#,
$%

1"
#(

B.
*/$

N
(>

".$
$,

%
/.

1%
$C

.)(%
$(1/.$51%

$C
.)(/1>%

&#%
'N

>"&*"1#*(,"&*%)%DN

!3("&(>".D1%&/>(.&(.(*$".>(%M-G

J !3("&(.(*N'/(%M("1M).CC.*%$N(=%B/)(>"&/.&/(
#,.$.#*/$"&/>(=N("1M).CC.*"%1(%M(*,/(#%)%1(
*,.*(#.1(%1)N(=/(&//1(B"*,(.(C"#$%&#%'/;

J A,/$/(.$/(*B%(C."1(&<=*N'/&-(#%)).D/1%<&(
#%)"*"&(.1>()NC',%#N*"#(#%)"*"&;



!"#$"+'(*)1$*2$3+.)*'.*7+.$.*-+(+'

;9 R"1>&*$gC(3@9(+.*,%)(a<$(;\UZ^(;;_;`-(HU5\9
G9T"1D,.C(f@( !"#$%9(0$(!/>(f(_3)"1(h/&(a>` ;\HG^(GHI-(;Z:;9
89 R.Q/1=N(7f(!"#$%9(?<C(+.*,%)(;\H\^(G:_;`-(;H 5GH9
[9 a1D/)(+f?( !"#$%9(711(A$.1&)(!/>(G:;H^(Z_8`-(Z\9

;\UZ 3%)).D/1%<&(#%)"*"&(M"$&*(>/&#$"=/>;

;\HG !"#$%&#%'"#(#%)"*"&($/#%D1"&/>G

;\H\ RNC',%#N*"#(#%)"*"&(M"$&*(>/&#$"=/>8

G:::& 7(*,"$>(&<=*N'/2("1#%C')/*/(!3(_!3"`2("&('$%'%&/>[



)NC',%#N*/

:*37&)+,%$::$&,9$0:

33(.1>(R3(.$/(E/$N(&"C").$(#%1>"*"%1&(B"*,(.(M/B(P/N(,"&*%)%D"#.)(>"MM/$/1#/&;58

3%)).D/1%<&(#%)"*"& RNC',%#N*"#(#%)"*"&

A,"#P/1/>(&<=/'"*,/)".)(#%)).D/1(=.1> S%(#%)).D/1(*,"#P/1"1D

R/&&('$%C"1/1*("1M")*$.*/ RNC',%#N*/("1M")*$.*"%1(%M(/'"*,/)"<C

S%(>"&*%$*"%1(%M(#$N'*&(%M(R"/=/$Pc,1 !"1"C.)(*%(1%(>"&*%$*"%1(%M(#$N'*&(%M(R"/=/$Pc,1

3,$%1"#("1M).CC.*"%1("1().C"1.('$%'$". 3,$%1"#("1M).CC.*"%1("1().C"1.('$%'$".

K*($/C."1&(<1#)/.$(B,/*,/$(#%)).D/1%<&(.1>()NC',%#N*"#(#%)"*"&(.$/(*B%(&/'.$.*/(/1*"*"/&(
%$('.$*(%M(.(&"1D)/(>"&%$>/$2(,%B/E/$(*,/"$(*$/.*C/1*("&(*,/(&.C/ G2[

;9 3%**/$(A@2(+.$>"(b69(3<$$(@.&*$%/1*/$%)(h/'(G:;U^(;\_G`-(H9
G9f%,1&(?%'P"1&(!/>"#"1/&9(3%)).D/1%<&(W(RNC',%#N*"#(3%)"*"&-(

K1*$%><#*"%19(f%,1&(?%'P"1&(e1"E/$&"*N9
89 +.$>"(b69(7C(f(@.&*$%/1*/$%)(G:;U^(;;G_;`-(UH5HI9
[9 +.$>"(b6( !"#$%9(@.&*$%/1*/$%)(G:;Z^(;I:_;`-(G[U5U[9



J A,/(P/N(,"&*%)%D"#.)(M/.*<$/(%M(33("&(.().N/$(
%M(#%)).D/1(C%$/(*,.1(;:(iC("1(*,"#P1/&&(
>"$/#*)N(<1>/$1/.*,(*,/(/'"*,/)"<C ;

J 3%)).D/1("&(.(*,$/.>)"P/2(&*$<#*<$.)('$%*/"1(
*,.*("&(1%$C.))N('$/&/1*("1(=.1>&()/&&(*,.1(
8(iC("1(*,"#P1/&&G28

J A,/$/(C.N(.)&%(=/(.1("1#$/.&/>(1<C=/$(%M(
KaR&2(,%B/E/$(1%*(.&(C.1N(.&(&//1("1(R3;2G

:*--&%#,*4'$.*-+(+'

;9 !c1#,(7( !"#$%9(f(3$%,1&(3%)"*"&(G:;G^(Z_\`-(\8G5[I9
G9S.*"%1.)(K1&*"*<*/(%M(b".=/*/&(.1>(b"D/&*"E/(.1>(

T">1/N(b"&/.&/&9(,**'&-FFBBB91">>P91",9D%EF,/.)*,5
"1M%$C.*"%1F>"D/&*"E/5>"&/.&/&FC"#$%&#%'"#5#%)"*"&

89 VdA%%)/(79(3)"1(aL'(@.&*$%/1*/$%)(G:;Z^(\-(8;5\9

A,"#P/1/>(#%)).D/1(=.1>

7==$/E".*"%1-
KaR-("1*$./'"*,/)".)()NC',%#N*/

+,%*%-(+$%M/&&%$(S.j"=(?.=%<="(!03,0(



0137"*.1(+.$.*-+(+'

;9 !c1#,(7( !"#$%9(f(3$%,1&(3%)"*"&(G:;G^(Z_\`-(\8G5[I9
G9S.*"%1.)(K1&*"*<*/(%M(b".=/*/&(.1>(b"D/&*"E/(.1>(

T">1/N(b"&/.&/&9(,**'&-FFBBB91">>P91",9D%EF,/.)*,5
"1M%$C.*"%1F>"D/&*"E/5>"&/.&/&FC"#$%&#%'"#5#%)"*"&

89 @<.D1%QQ"(b(!"#$%9(k%$)>(f(@.&*$%/1*/$%)(G:;Z^(
GG_8H`-(H[I\5U;9

J A,/(,.))C.$P(M"1>"1D("1(R3(
"&("1M")*$.*"%1(%M(C%$/(*,.1(
G:()NC',%#N*/&('/$(;::(
1%$C.)(&<$M.#/(/'"*,/)".)(#/))&;

J R3("&(#,.$.#*/$"&/>(=N(C"#$%&#%'"#(
.=1%$C.)"*"/&("1(*,/(C<#%&.(.1>("1#$/.&/>(
1<C=/$&(%M(KaR&;2G

J 71("1#$/.&/("1()NC',%#N*/&2(.(*N'/(%M(B,"*/(
=)%%>(#/))2("&(.(&"D1(%M("1M).CC.*"%1G

7(,/.)*,N(C<#%&.(1%$C.))N(,.$=%<$&(
.=%<*(lI(KaR&('/$(;::(&<$M.#/(
/'"*,/)".)(#/))& 8

+,%*%-(!"#,./)(0%1/$*2(33(045 67(89:

7==$/E".*"%1-
KaR-("1*$./'"*,/)".)()NC',%#N*/



J K1($/#/1*(N/.$&2(.(*,"$>(&<=*N'/(%M(
!32("1#%C')/*/(!3(_ !3" `2(,.&(
/C/$D/> ;

J !3" "1#)<>/&('.*"/1*&(B,%(,.E/(
#)"1"#.)(M/.*<$/&(%M(!3(B"*,(
="%'&"/&(*,.*(M.))(&,%$*(%M(M<)M"))"1D(
&'/#"M"#(,"&*%)%D"#.)(#$"*/$".(%M(33(
.1>(R3 G28

J 6'/#".)(.>>"*"%1.)(&*."1"1D(*%(,/)'(
>".D1%&/(!3" "&(=/#%C"1D(C%$/(
B">/&'$/.>(.C%1D('.*,%)%D"&*&8

;,.*37-#(#$3+.)*'.*7+.$.*-+(+'

;9 @<.D1%QQ"!"#$%9(k%$)>(f(@.&*$%/1*/$%)G:;Z^(GG_8H`-(
H[I\ 5U;9

G9!c1#, !"#$%9(e1"*/>(a<$%'/.1( @.&*$%/1*/$%) f(G:G;^(
\_U`-(H8U5[U9

89 a1D/)(+f?( !"#$%9(711(A$.1&)!/>(G:;H^(Z_8`-(Z\9

?"&*%)%D"#.)(>".D1%&"&(%M(!3("&(
'$"C.$")N(>%1/(B"*,(?Wa(
&*."1/>(&/#*"%1&G

e&"1D(.(3b8(&*."1(/1,.1#/&(*,/(
*$</(1<C=/$(%M(KaR&(*%(,/)'(
>"MM/$/1*".*/(#.&/&(%M(R3(.1>(R3"G

+,%*%&-(a1D/)(G:;H

7==$/E".*"%1&-
3b8-(#)<&*/$(%M(>"MM/$/1*".*"%1
?Wa-(,./C%*%LN)"1(.1>(/%&"1
KaR-("1*$./'"*,/)".)()NC',%#N*/



<4(*+334,#$9+'#&'# /

J !3(%M*/1(%##<$&(B"*,(.1%*,/$(.<*%"CC<1/(
>"&%$>/$2(/&'/#".))N(#%/)".#(>"&/.&/2(.&(
B/))(.&(*,N$%">(>"&/.&/2($,/<C.*%">(
.$*,$"*"&2(*N'/(;(>".=/*/&(%$('&%$".&"&

=#,#(+.' /

J 6%C/('/%')/(C.N(,.E/("1,/$"*/>(#/$*."1(
D/1/&(*,.*("1#$/.&/(*,/"$($"&P(%M(
>/E/)%'"1D(!3 G

>+'?$2&.(*)'

;9 !.N%(3)"1"#9(!"#$%&#%'"#(#%)"*"&(BBB9C.N%#)"1"#9%$D9
G90%<C.(@2(!c1#,(79(b"D(b"&(G:;I^(88-(G:H5;[9
89 m/$,./D,(0+9(7)"C/1*(+,.$C.#%)(A,/$(G:;Z^([8_\`-(;:: [5;89

<%#$&,9$%#,9#)/@A

J !3("&(C%$/(#%CC%1("1(B%C/1(%E/$(I:2(
,%B/E/$(.D/(%M(%1&/*(#.1($.1D/(=/*B//1(
;:(.1>(\:(N/.$&

B3*?+,% /

J h/#/1*($/&/.$#,(,.&(&,%B1(.1(
.&&%#".*"%1(=/*B//1(*%=.##%(
&C%P"1D(.1>(!3

C)4%$#D7*'4)# E

J A,/(<&/(%M(S67Kb&2(++K&(.1>(66hK&(
"&(.&&%#".*/>(B"*,(.1("1#$/.&/>($"&P(
%M(!3

<55)#F+&(+*,'8
S67Kb-(1%15&*/$%">.)(.1*"5"1M).CC.*%$N(>$<D
++K-('$%*/"1('<C'("1,"="*%$
66hK-(&/)/#*"E/(&/$%*%1"1($/<'*.P/("1,"="*%$



J e'(*%(.(*,"$>(%M('.*"/1*&(B"*,(#%/)".#(>"&/.&/(,.E/(,"&*%)%D"#(
#,.1D/&("1(*,/(#%)%1(M<)M"))"1D(*,/(#$"*/$".(M%$(!3G

J K1(%1/(&*<>N2(*,/($.*/(%M(!3(B.&(UGL(,"D,/$(
"1(#%/)".#('.*"/1*&(*,.1("1(*,%&/(B"*,%<*(#%/)".#(>"&/.&/;

J 3%/)".#(>"&/.&/(&,%<)>(=/(#%1&">/$/>("1(.))('.*"/1*&(>".D1%&/>(
B"*,(!32(/&'/#".))N(B,/1(.('.*"/1*(M.")&(*%($/&'%1>(*%(*$/.*C/1* 8

!"#$&''*.+&(+*,$*2$6:$&,9$.*#-+&.$
9+'#&'#$+'$G#--$#'(&5-+'"#9 /

;9 @$//1(+?( !"#$%9(3)"1(@.&*$%/1*/$%)(?/'.*%)(G::\^(U_;;`-(;G;:5Z9
G9+.$>"(b69(7C(f(@.&*$%/1*/$%)(G:;U^(;;G_;`-(UH5HI9
89 3%**/$(A@2(+.$>"(b69(3<$$(@.&*$%/1*/$%)(h/'(G:;U^(;\_G`-(H



J !3(,.&(=//1("1#$/.&"1D)N(
$/#%D1"&/>(.1>(>".D1%&/>(
&"1#/(*,/(*<$1(%M(*,/(#/1*<$N(
.&(.B.$/1/&&(.1>(>".D1%&*"#&(
,.E/("C'$%E/> ;

J K*("&(.(B%$)>B">/(#%1>"*"%1(
B"*,($/'%$*&(M$%C(/E/$N(
#%1*"1/1*;

J 6*<>"/&(M$%C(a<$%'/(.1>(
S%$*,(7C/$"#.($/'%$*(.($"&/(
"1("1#">/1#/(.1>('$/E.)/1#/(
%E/$(*"C/G

J ?%B/E/$2(.(,">>/1(=<$>/1(%M(
<1>".D1%&/>(.1>(<1*$/.*/>(
!3()"P/)N(/L"&*&(></(*%(
&N&*/C"#(C"&>".D1%&"&(%M(!38

!"#$#7+9#3+*-*%1$*2$6:

;9 V<*'<*(M$%C(.(C//*"1D(=/*B//1(*,/(+$"C.$N(3.$/(6%#"/* N(M%$(
@.&*$%/1*/$%)%DN(.1>(&/#%1>.$N(#.$/(',N&"#".1&2(V#*%=/$(G:;Z9

G9+.$>"(b69(7C(f(@.&*$%/1*/$%)(G:;U^(;;G_;`-(UH5HI9
89 !c1#,(7( !"#$%9(Y$%1*)"1/(@.&*$%/1*/$%)(G:;\^(

>%"-;:9;;8ZFM)D.&*$%5G:;\ 5;:;GGU(na'<=(.,/.>(%M('$"1*o
[9 A%1D(f(!"#$%&#7C(f(@.&*$%/1*/$%)(G:;I^(;;:-(GZI5UZ9

p$%<1>/>(M"D<$/&(M$%C(.($/#/1*(C/*.5.1.)N&"&(
"1(B/&*/$1(#%<1*$"/&(_A%1D(G:;I`

::$+,.+9#,.#H I

1/B(#.&/&(F(
;::2:::(F(N/.$(//

33('$/E.)/1#/p [

IJ #.&/&(F(
;::2:::('/%')/

0:$+,.+9#,.#H I

1/B(#.&/&(F(
;::2:::(F(N/.$(/K

R3('$/E.)/1#/p [

KE #.&/&(F(
;::2:::('/%')/

<'(*% <'(*%



!"#$'137(*3'$*2$6:$F&)1$2)*3$3+-9$(*$'#F#)#

;9 0%).1>(T2(SD<N/1(@39(@.&*$%/1*/$%)(
?/'.*%)(G:;U^(;8_;;`-(ZU; 5U9

G93$%,1d&(W(3%)"*"&(eT9(!"#$%&#%'"#(3%)"*"&2(
a>"*"%1([9(S%E/C=/$(G:;Z9

89 3%**/$(A@2(+.$>"(b69(3<$$(@.&*$%/1*/$%)(
h/'(G:;U^(;\_G`-(H9

Y.*"D</(_B,"#,(C.N(=/(#.<&/>(
=N(1%#*<$1.)(>".$$,%/.`

k/"D,*()%&&

7=>%C"1.)('."1(
_#$.C'"1D(%$(><))`

3,$%1"#(B.*/$N(>".$$,%/.2(%##<$$"1D(
.*(.1N(*"C/(%M(*,/(>.N(%$(1"D,*

A,/(,.))C.$P(&NC'*%C(
%M(!3("&(#,$%1"#2(B.*/$N2(
1%15=)%%>N(>".$$,%/.2(
/&'/#".))N(.*(1"D,* G

Y./#.)("1#%1*"1/1#/

0)%.*"1D(.1>(B"1>

f%"1*(.1>(C<&#)/('."1
6NC'*%C&(C.N(=/D"1(E/$N(
&<>>/1)N(.1>(B"*,%<*(B.$1"1D2(
.1>(C.N(.)&%()/.>(*%(>/,N>$.*"%1G

6NC'*%C&(%M(!3("1#)<>/-;58



!"#$+37&.($*,$L4&-+(1$*2$-+2#

;9 3%**/$(A@2(+.$>"(b69(3<$$(@.&*$%/1*/$%)(h/'(G:;U^(;\_G`-(H9
G9SN,)"1(S(!"#$%&#7)"C/1*(+,.$C.#%)(A,/$(G:;[^(8\_\`-(\Z85 UG9
89 ?j%$*&B.1D(?(!"#$%&#K1M).CC(0%B/)(b"&(G::\^(;I-(;HUI5H;9

J 7)*,%<D,(!3("&(.($/).*"E/)N(=/1"D1(
#%1>"*"%12("*(,.&(=//1(&,%B1(*%(
&/E/$/)N("C'.#*(?hq%R ;2G

J 71(.E/$.D/(%M(j<&*(%1/(B.*/$N(
&*%%)('/$(>.N(#.1(#.<&/(
#%1&">/$.=)/(B%$&/1"1D(%M(
?hq%R(M%$(33('.*"/1*&8

J aE/1("1(.(C")>(M%$C2(#,$%1"#(
>".$$,%/.(#.1(#.<&/("1#%1E/1"/1#/(
.1>(/C=.$$.&&C/1* 8 V1(*%'(%M(&NC'*%C(=<$>/12(

!3(#.1(.)&%(=/(&"D1"M"#.1*)N(
&%#".))N(>"&.=)"1DG

V1/(B.*/$N
&*%%)('/$(>.N

b/#$/.&/>(
q%R

<55)#F+&(+*,8
?hq%R-(,/.)*, 5$/).*/>(O<.)"*N(%M()"M/



?%B()%1D(,.E/(N%<(,.>(>".$$,%/.r(
'(#)!!*+

b%(N%<(B.P/(<'(.*(1"D,*(*%(<&/(*,/(*%")/*r
,-."/01$%#23$004-!$#3+#.-55-1

?%B(&%)">("&(N%<$(&*%%)r
6783.$%%7#)$"!07

b%(N%<(,.E/(=)%%>("1(N%<$(&*%%)&r

9%--2#3+#1-"#"783.$%%7#80!+!1"#

!"#'#$?#1$L4#'(+*,'$.&,$"#-7$+9#,(+21$7&(+#,('$G+("$
&$"+'(*)1$'4%%#'(+F#$*2$6:/

;9 V<*'<*(M$%C(.(C//*"1D(=/*B//1(*,/(+$"C.$N(3.$/(
6%#"/*N(M%$(@.&*$%/1*/$%)%DN(.1>(&/#%1>.$N(#.$/(
',N&"#".1&2(V#*%=/$(G:;Z9

?.E/(N%<(,.>('$%=)/C&(B"*,(=%B/)(
<$D/1#N(%$("1#%1*"1/1#/r
6783.$%#-:#;<

?.E/(N%<(=//1(>".D1%&/>(B"*,(.1N(
)%1D5*/$C(#%1>"*"%1r
=/"-355/1!#23+!$+!#3+#80!+!1"#
31#/8#"-#>?@#-:#.$+!+

?.E/(N%<(*.P/1(1/B(C/>"#.*"%1('$"%$(
*%(*,/(#,$%1"#(>".$$,%/.r
AAB+C#,D=BE+#$12#DDFB+#4$G!#$%%#H!!1#
%31*!2#)3"4#;<

<55)#F+&(+*,'8
S67Kb-(1%15&*/$%">.)(.1*"5"1M).CC.*%$N(>$<D
++K-('$%*/"1('<C'("1,"="*%$
66hK-(&/)/#*"E/(&/$%*%1"1($/<'*.P/("1,"="*%$



;($+'$9+22+.4-($(*$9+22#)#,(+&(#$6:$5&'#9$*,$'137(*3'$&-*,#/

;9 V<*'<*(M$%C(.(C//*"1D(=/*B//1(*,/(+$"C.$N(
3.$/(6%#"/*N(M%$(@.&*$%/1*/$%)%DN(.1>(
&/#%1>.$N(#.$/(',N&"#".1&2(V#*%=/$(G:;Z9

V1/(%M(*,/(P/N("&&</&(.$%<1>(>".D1%&"1D(#,$%1"#(>".$$,%/.("&(*,.*("*(C.N(=/(#.<&/>(=N(.($.1D/(%M(C/>"#.)(#%1>"*"%1&(

+.*"/1*(
#,.$.#*/$"&*"#&

!3 K06 K0b 0")>(.#">(
C.).=&%$'*"%1

3%/)".#(>"&/.&/ 3%)%$/#*.)(#.1#/$ K&#,./C"# #%)"*"&

!/.1(.D/ sI: l[: l[: 71N 71N !%$/(#%CC%1(sII V)>/$

@/1>/$ Ys! Ys! aO<.) Ys! aO<.) !sY aO<.)

6*%%)(#%1&"&*/1#N k.*/$N k.*/$NF)%%&/ R%%&/ k.*/$N R%%&/ m.$".=)/p m.$".=)/p

S%#*<$1.) 4/& S% +%&&"=)/ +%&&"=)/ S% e1)"P/)N S%

K1#%1*"1/1#/ 4/& +%&&"=)/ 4/& +%&&"=)/ S% +%&&"=)/ S%

+."1 e1<&<.) 4/& +%&&"=)/ S% S% e1)"P/)N 4/&

0)%%> S% S% +%&&"=)/ S% S% +%&&"=)/ 4/&

0)%.*"1D S% 4/& +%&&"=)/ S% +%&&"=)/ +%&&"=)/ S%

k/"D,*()%&& +%&&"=)/ S% 4/& S% +%&&"=)/ +%&&"=)/ 4/&

Y./#.) #.)'$%*/#*"1 ;I:(tDFD ;I:(tDFD ;I:(tDFD ;I:(tDFD u u u

b".D1%&*"#(*/&*& 6/$".)(#%)%1"#(
="%'&"/&("1#)<>"1D(
$"D,*(&">/

3)"1"#.)(,"&*%$N 3%)%1%&#%'N2(
="%'&"/&2("C.D"1D

6/?37A KD7(AA@70 3%)%1%&#%'N 3A2(!hK2(
.1D"%D$.',N

<55)#F+&(+*,'8
3A-(#%C'<*/>(*%C%D$.',N
KD7-("CC<1%D)%=<)"1(7
!hK-(C.D1/*"#($/&%1.1#/("C.D"1D
AA@70-(*"&&</(*$.1&D)<*.C"1.&/(.1*"=%>N
6/?37A-($.>"%.#*"E/( UI6/)/1"<C(*/&*

p>".$$,%/.(C.N(%##<$



J K$$"*.=)/(=%B/)(&N1>$%C/("&(*,/(C%&*(#%CC%1)N(
>".D1%&/>(D.&*$%"1*/&*"1.)(#%1>"*"%12(.MM/#*"1D(
.''$%L"C.*/)N(;:5G:v(%M("1>"E"><.)&(D)%=.))N;2G

J k"*,(8H 5IHv(%M('.*"/1*&(B"*,(!3(C//*"1D(*,/(
>".D1%&*"#(#$"*/$".(M%$(K062(*,/(*B%(#%1>"*"%1&(#.11%*(
=/($/)".=)N(>"MM/$/1*".*/>(=.&/>(%1(&NC'*%C&8

;,$7&)(+.4-&)@$6:$+'$*2(#,$3+'(&?#,$2*)$;MB$

V1/(&*<>N(M%<1>(*,.*(.$%<1>(.(
*,"$>(%M('/%')/(B"*,(!3(B/$/(
"1"*".))N(>".D1%&/>(B"*,(K06[

;9 T.1/(f6( !"#$%&#A,/$(7>E(@.&*$%/1*/$%)(G:;H^(;;-(;5;G9
G9R%E/))(h!2(Y%$>(739(3)"1(@.&*$%/1*/$%)(?/'.*%)(G:;G^(;:-(U;G5G;9/U;[9(
89 7==%<>(h(!"#$%9(K1M).CC(0%B/)(b"&(G:;8^(;\_8`-(II:589
[9( R"C&<"(b(!"#$%9(K1M).CC(0%B/)(b"&(G::U^(;8_G`-(;UI5H;9
I9( VP.C%*%(h(!"#$%9(3)"1(f(@.&*$%/1*/$%)(G:;Z^(\_[`-(;Z\5U[9
Z9(!c1#,(7( !"#$%9(Y$%1*)"1/(@.&*$%/1*/$%)(G:;\^(>%"-;:9;;8ZFM)D.&*$%5G:;\ 5

;:;GGU(na'<=(.,/.>(%M('$"1*o

J 7&(!3("&(&*"))(1%*(&<MM"#"/1*)N($/#%D1"&/>(=N('$"C.$N(
#.$/(',N&"#".1&(%$(/E/1(D.&*$%/1*/$%)%D"&*&(.#$%&&(*,/(
eT2("*&(<1>/$>".D1%&"&($/'$/&/1*&(.(M$/O</1*)N(C"&&/>(
*$/.*C/1*(%''%$*<1"*NI2Z



Y./#.)(#.)'$%*/#*"1 ;2G
3.)'$%*/#*"12(.('$%*/"1(M%<1>("1(1/<*$%',")&(_.(*N'/(%M(B,"*/(=)%%>(#/))`2("&(&*.=)/(/1%<D,(
*%(=/(C/.&<$/>("1(&*%%)(.1>("&(.1(/MM/#*"E/(C.$P/$(%M("1M).CC.*"%1("1(<)#/$.*"E/(#%)"*"&(.1>(
3$%,1w&(>"&/.&/("1(*,/(N%<1D/$(.><)*('%'<).*"%1

6/?37A */&*"1D8 6/?37A "&(.($.>"%.#*"E/(&N1*,/*"#(=")/(&.)*(*,.*(#.1(=/(&B.))%B/>("1(#.'&<)/(M%$C(
.1>(*,/1(E"&<.)"&/>(*%(*/&*(M%$(=")/(.#">(C.).=&%$'*"%1

KD7(AA@70;
7(&/$%)%D"#.)(*/&*(_.(=)%%>(*/&*(C/.&<$"1D()/E/)&(%M(.1*"=%>"/&("1(*,/(=)%%>`()%%P"1D(M%$(
*$.1&D)<*.C"1.&/(.1*"=%>"/&2(B,"#,(.$/('$/&/1*("1().$D/(.C%<1*&("1(#%/)".#('.*"/1*&

a1>%&#%'N;
e&/>(*%(.&&/&&(*,/(/L*/1*(.1>()%#.*"%1(%M("1M).CC.*"%12(.1>(*%(%=*."1(="%'&N(&.C')/&(
M%$(,"&*%)%D"#.)(.&&/&&C/1*

!hKF3A ; e&/>(*%(E"&<.)"&/(.=1%$C.)"*"/&("1(*,/(&C.))("1*/&*"1/(.1>('.1#$/.&

YKA(*/&*"1D[
e&/&(.1(.1*"=%>N(&'/#"M"#(*%(,<C.1(,/C%D)%="1*%(C/.&<$/(,/C%D)%="1#%1#/1*$.*"%1(
"1(M./#/&

b".D1%&*"#(*/&*&(M%$(#,$%1"#(>".$$,%/.

;9 7$.&.$.>1.C h+ !"#$%9@<*(G:;H^(ZU_H`-(;8H:5\\9
G93$%%P&(!"#$%9(Y$%1*)"1/(@.&*$%/1*/$%)G:;\^(;:_[`-([GU 5889
89 h"/C&C. h !"#$%9 6%<*,.C'*%1(_eT`-(SK?h(f%<$1.)&(

R"=$.$N^(G:;89(7E.").=)/(M$%C-(
,**'&-FFBBB91#="91)C91",9D%EF=%%P&FS0TGZG\;GF

[9 hN< !"#$%9(k%$)>(f(@.&*$%/1*/$%)G:;Z^(GG_[H`-(;:Z;U5G[9

<55)#F+&(+*,'8
3A-(#%C'<*/>(*%C%D$.',N
YKA-(M./#.) "CC<1%#,/C"#.)(*/&*
KD7-("CC<1%D)%=<)"1(7
!hK-(C.D1/*"#($/&%1.1#/("C.D"1D
AA@70-(*"&&</(*$.1&D)<*.C"1.&/(.1*"=%>N
6/?37A -($.>"%.#*"E/(UI6/)/1"<C(*/&*



J K1(!32(*,/(C<#%&.(<&<.))N(
)%%P&(1%$C.)(B,/1(
/L.C"1/>(=N(#%)%1%&#%'N;

J K*d&(1%*(<1*")(="%'&"/&(.$/(
*.P/1(M$%C(>"MM/$/1*('.$*&(%M(
*,/(#%)%1(*,.*(!3(=/#%C/&(
.''.$/1* ;2G

J !3(#.1(=/('.*#,N2(&%(
="%'&"/&(M$%C(*,/($"D,*2(
*$.1&E/$&/(.1>()/M*(#%)%1(
&,%<)>(=/('/$M%$C/>;5[

6&?+,%$&,$&..4)&(#$9+22#)#,(+&-$9+&%,*'+'$)#-+#'$*,$5+*7'1

;9 7$.&.$.>1.C(h+( !"#$%9(@<*(G:;H^(ZU_H`-(;8H:5\\9
G9V<*'<*(M$%C(.(C//*"1D(=/*B//1(*,/(+$"C.$N(3.$/(6%#"/* N(M%$(

@.&*$%/1*/$%)%DN(.1>(&/#%1>.$N(#.$/(',N&"#".1&2(V#*%=/$(G:;Z9
89 h//&(3f( !"#$%9(@<*(G:;Z^(ZI_;G`-(;\G85\9
[9 3%**/$(A@(!"#$%9(f(3)"1(@.&*$%/1*/$%)(G:;U^(I;-(GGH58[9

MB=$&,9$N<=$)#.*33#,9&(+*,'$2*)$+,F#'(+%&(+*,$*2$("#$-*G# )$5*G#-

a1>%&#%'N 0"%'&N !<)*"')/('%"1*&(.)%1D(
*,/(#%)%1

3%)%1%&#%'N(B"*,(.*()/.&*(*B%(="%'&"/&(M$%C(/.#,(&/#*"%1(%M(*,/(#%)%1("&(*,/(xD%)>(&*.1>.$>y(
%M(>".D1%&"1D(!382[

<55)#F+&(+*,'8
06@-(0$"*"&,(6%#"/*N(%M(@.&*$%/1*/$%)%DN
f7@-(eT(f%"1*(7>E"&%$N(@$%<'(%1(@K(a1>%&#%'N



J V1)N(;:v(*%(;Iv(%M('.*"/1*&(B"*,(#,$%1"#(
>".$$,%/.(.$/(>".D1%&/>(B"*,(!3 ;

J A,"&(C/.1&(C.1N('.*"/1*&(C.N(<1>/$D%(
<11/#/&&.$N(#%)%1"#(="%'&"/&2(B,"#,(#.1(
=/(>.1D/$%<&("1(&%C/(#"$#<C&*.1#/&;2G

J 7(1/B(&#%$"1D(&N&*/C(B.&(>/E/)%'/>(*%($/><#/(
<11/#/&&.$N(*/&*"1D(=N(">/1*"MN"1D('.*"/1*&(B"*,(
!3(=.&/>(%1(U($"&P(M.#*%$&;

<$,#G$'.*)+,%$'1'(#3$3&1$"#-7$)#94.#$4,,#.#''&)1$5+* 7'+#' /

;9 3%**/$(A@(!"#$%9(f(3)"1(@.&*$%/1*/$%)(G:;U^(I;-(GGH58[9
G90.*/C.1(73( !"#$%9(Y$%1*)"1/(@.&*$%/1*/$%)(G:;[^(I-(\Z5;:G9

u .(&#%$/(%M(z;:('%"1*&(#.1('$/>"#*(B,"#,('.*"/1*&(
,.E/(!3(B"*,(.(&/1&"*"E"*N(%M(%E/$(\:v;

+$/>"#*%$&

7D/(.*(>".D1%&"&(_zII(N/.$&`

b<$.*"%1(%M(>".$$,%/.(_{Z(C%1*,&`

S<C=/$(%M(=%B/)(C%E/C/1*&(_zIF>.N`

0!K(l8:(PDFC G

3<$$/1*(&C%P"1D(_E&9(M%$C/$(%$(1/E/$`

3<$$/1*(<&/(%M(66hK(%$(6ShK

3<$$/1*(<&/(%M(S67Kb&

7&&"D1/>('%"1*&

Z

I

8

8

8

G

G

<55)#F+&(+*,'8
0!K-(=%>N(C.&&("1>/L
S67Kb-(1%15&*/$%">.)(.1*"5"1M).CC.*%$N(>$<D
66hK-(&/)/#*"E/(&/$%*%1"1($/<'*.P/("1,"="*%$
6ShK-(&/$%*%1"1(.1>(1%$/'"1/',$"1/($/<'*.P/("1,"="*%$



J 7M*/$(>".D1%&"&2(*,/(M"$&*(&*/'("&(*%(>/*/$C"1/(M.#*%$&(*,.*(C"D,*(=/(/L.#/$=.*"1D(>".$$,%/. ;

/9D9(>."$N('$%><#*&("1(.('.*"/1*(B"*,().#*%&/("1*%)/$.1#/

J 7($/E"/B(%M(*,/('.*"/1*d&(C/>"#.*"%1()"&*("&(.)&%($/#%CC/1>/>(*%(">/1*"MN(>$<D&(*,.*(C"D,*(
#.<&/(%$(B%$&/1(!3;2G

/9D9(S67Kb&2(++K&(.1>(66hK&(.$/(#%CC%1)N()"1P/>(*%(!3

J 71*">".$$,%/.) C/>"#.*"%1&(_/9D9()%'/$.C">/(.1>(>"',/1%LN).*/`2(.1>(
=")/(&.)*(="1>/$&(_/9D9(#,%)/&*N$.C"1/`(.$/(%M*/1("1"*".))N(<&/>(*%(*$/.*(&NC'*%C&;

J !%&*('.*"/1*&(B"))($/O<"$/(*$/.*C/1*(*%("1><#/($/C"&&"%12(,%B/E/$(&'%1*.1/%<&(#.&/&(
,.E/(=//1($/'%$*/> 8

J 6%(M.$2(*,/(%1)N(&*/$%">.)(>$<D(&'/#"M"#.))N()"#/1&/>(M%$(*,/(*$/.*C/1*(%M(!3("&(%$.)(=<>/&%1">/;

!"#$3&,&%#3#,($*2$6:

;9 3%**/$(A@2(+.$>"(b69(3<$$(@.&*$%/1*/$%)(h/'(G:;U^(;\_G`-(H9
G93%**/$(A@2(+.$>"(b69(7)"C/1*(+,.$C.#%)(A,/$(G:;Z^([8-(;8[85 [9
89 f%,1&(?%'P"1&(!/>"#"1/&9(3%)).D/1%<&(W(RNC',%#N*"#(3%)"*"&-(

K1*$%><#*"%19(f%,1&(?%'P"1&(e1"E/$&"*N9

<55)#F+&(+*,'8
S67Kb-(1%15&*/$%">.)(.1*"5"1M).CC.*%$N(>$<D
++K-('$%*/"1('<C'("1,"="*%$
66hK-(&/)/#*"E/(&/$%*%1"1($/#/'*%$("1,"="*%$



p &C%P"1D2(S67Kb2(++K2(66hK9
| =")/(.#">(>".$$,%/.2(#%/)".#(>"&/.&/

<55)#F+&(+*,'8
S67Kb-(1%15&*/$%">.)(.1*"5"1M).CC.*%$N(>$<D
++K-('$%*/"1('<C'("1,"="*%$
66hK-(&/)/#*"E/(&/$%*%1"1($/<'*.P/("1,"="*%$ ;9 !"/,)P/ 6(!"#$%9(R.1#/*(@.&*$%/1*/$%)(?/'.*%) G:;\^([_[`-(8:I 5;[9

!"#)&7#4(+.$*7(+*,'$
2*)$7&(+#,('$G+("$6: /

7#*"E/(C"#$%&#%'"#(#%)"*"&

K1*%)/$.1#/(%$('.*"/1*d&('$/M/$/1#/

K1><#*"%1-(
0<>/&%1">/(\(CD(>.")N

4/&

K1><#*"%1-
0<>/&%1">/(\(CD(>.")N(M%$(Z5H(B//P&

7E%">($"&P(M.#*%$&p

S%(C."1*/1.1#/(
*,/$.'N

A$/.*(.##%$>"1D)N
3%1&">/$(.)*/$1.*"E/&-(

R%'/$.C">/2(#,%)/&*N$.C"1/(
_%$("1(#%C="1.*"%1`(

.>.)"C<C.=2("1M)"L"C.=2(
.Q.*,"%'$"1/FZ5!+2(

E/>%)"Q<C.=(%$(&<$D/$N

3)"1"#.)($/).'&/(.M*/$(=<>/&%1">/(B"*,>$.B.) 3)"1"#.)(B%$P5<'(*%(/L#)<>/(%*,/$(#.<&/&(%M(>".$$,%/.|

S% 4/& S%

4/& S%

R%'/$.C">/(%$(#,%)/&*N$.C"1/

3,$%1"#(.#*"E/(>"&/.&/
!."1*/1.1#/-(

0<>/&%1">/()%B5>%&/(
_85Z(CD(>.")N`(}F5

)%'/$C">/

3,$%1"#(.#*"E/(>"&/.&/(
>/&'"*/(=<>/&%1">/(

zZ(CDF>(%$("1*%)/$.1#/

3)"1"#.)($/).'&/



J 6%C/('/%')/(#%1&">/$(C/&.).Q"1/ *%(=/(.(&/#%1>5)"1/(
*$/.*C/1*(%'*"%1(M%$(!32(=<*("*(,.&(=//1(&,%B1(*%(=/(
$/).*"E/)N("1/MM/#*"E/;

J 7(M/B(%'/15).=/)(*$".)&(/L')%$"1D(*,/(/MM/#*"E/1/&&(
%M(C/&.).Q"1/ ,.E/(&,%B1(=/1/M"*("1(M/B/$(*,.1(
,.)M(*,/('.*"/1*& G28

J h/#/1*(#%1*$%))/>(*$".)&(&,%B/>(C/&.).Q"1/*%(=/(
1%(=/**/$(*,.1(').#/=%(M%$("1><#"1D($/C"&&"%1[2I

S%*/-(!/&.).Q"1/ "&(1%*()"#/1&/>(M%$(*,/(*$/.*C/1*(%M(!3

6#'&-&O+,#$"&'$7)*F#,$+,#22#.(+F#$
2*)$()#&(+,%$6:

;9 SD<N/1(@3(!"#$%9(@.&*$%/1*/$%)(G:;Z^(;I:_;`-(G[G5Z9(
G9+.$>"(b6( !"#$%9(7C(f(@.&*$%/1*/$%)(G::G^(\U_;;`-(GHG\5889
89 0%,$(f(!"#$%9(@<*(;\\Z^(8\_Z`-(H[Z5I;9
[9 !"/,)P/(6( !"#$%9(@.&*$%/1*/$%)(G:;[^(;[Z_I`-(;GGG58:9
I9 !"/,)P/(6( !"#$%9(@.&*$%/1*/$%)(G:;H^(;II_Z`-(;U\I5;H:[9/89



7$%<1>(\:v(%M(=<>/&%1">/("&(C/*.=%)"&/>(
%1("*&(M"$&*('.&&(*,$%<D,(*,/()"E/$(u"1(%*,/$(
B%$>&("*(,.&(,"D,('$/&N&*/C"# #)/.$.1#/ ;28

A,"&(C/.1&(*,/(/MM/#*("&(*.$D/*/>(*%(*,/(.$/.(
B,/$/("*("&($/)/.&/>($.*,/$(*,.1(.$%<1>(*,/(
=%>N2(C"1"C"&"1D(&N&*/C"#(&">/(/MM/#*&()"P/(
*,%&/(&//1("1(&N&*/C"#(&*/$%">&(_/9D9(
'$/>1"&%)%1/;̀58

0<>/&%1">/("&(.(,"D,)N('%*/1*(*%'"#.)(&*/$%">

V$.)(=<>/&%1">/(#.1(=/(M%$C<).*/>(*%($/&"&*(
>/D$.>.*"%1(=N(D.&*$"#(.#">("1(*,/(&*%C.#,2(
>/)"E/$"1D(,"D,(*%'"#.)(.1*"5"1M).CC.*%$N(
.#*"E"*N(*,$%<D,%<*(*,/(D<*;2G

+$/>1"&%)%1/

!%&*(%M(*,/(
>$<D(/1*/$&(
*,/(#"$#<).*"%1

0<>/&%1">/

!%&*(%M(*,/(>$<D(
D/*&(=$%P/1(>%B1(
"1(*,/()"E/$(u %1)N(
;:v(/1*/$&(*,/(
#"$#<).*"%1

;9 Vdb%11/))62(Vd!%$."1 379(A,/$ 7>E(3,$%1"#b"&(G:;:^(;_[`-(
;UU5HZ9

G9A$%CC79(!"#$%&#%'"#(#%)"*"&(u 3%)).D/1%<&(.1>()NC',%#N*"#(
#%)"*"&9(\*, />9(G:;H9

89 3Q.j. 7f9( b"D b"&(6#"G:;G^(IU_H`-(;\\Z 5G:;:9



h/#/1*(#)"1"#.)(*$".)&(,.E/(&,%B1(=<>/&%1">/(*%(=/(/MM/#*"E/(M%$(=%*,("1><#*"%1(.1>(C."1*/1.1#/(%M($/C"&&"%1;5[

M49#'*,+9#$+'$("#$5#'( P'(49+#9$()#&(3#,($2*)$6:

;9 3%**/$(A@2(+.$>"(b69(3<$$@.&*$%/1*/$%)(h/'(G:;U^(;\_G`-(H9
G9+.$>"(b69(7C(f(@.&*$%/1*/$%)(G:;U^(;;G_;`-(UH5HI9
89 !c1#, 7(!"#$%9(@<*(G:;Z^(ZI_;`-([U5IZ9
[9 !"/,)P/ 6(!"#$%9(@.&*$%/1*/$%)(G:;[^(;[Z_I`-(;GGG58:9
I9 !"/,)P/ 6(!"#$%9(e1"*/>(a<$%'/.1(@.&*$%/1*/$%)(f9(G:G;^(\_;`-(;858U9
Z9 SD<N/1(@3(!"#$%9(@.&*$%/1*/$%)(G:;Z^(;I:_;`-(G[G5Z9

a<$%'/.1(!"#$%&#%'"#(3%)"*"&(@$%<'I

I 64!#)!3J4"#-:#!G32!1.!#+/88-0"+#"4!#
:30+"K%31!#/+!#-:#H/2!+-132!#:-0#
312/."3-1#$12C#)4!1#$880-803$"!C#
5$31"!1$1.!#"4!0$87&L

7C/$"#.1(@.&*$%/1*/$%)%D"#.)(7&&%#".*"%1Z

0<>/&%1">/(*,/$.'N("&($/#%CC/1>/>("1(/L'/$*(D<">/)"1/&(M%$(*,/(*$/.*C/1*(%M(!3(_"1#)<>"1D(=%*,(33(.1>(R3`

I M-0#8$"3!1"+#)3"4#$."3G!#;<#-0$%#
H/2!+-132!C#)43.4#3+#./00!1"%7#"4!#-1%7#
%3.!1+!2#20/J#:-0#"0!$"5!1"#-:#;<C#
+4-/%2#H!#"4!#5!23.$%#"4!0$87#-:#.4-3.!L



M49#,*2&-?$+'$#22#.(+F#$2*)$+,94.(+*,$*2$)#3+''+*,$+,$::

;9 3,.1>/(S( !"#$%9(3%#,$.1/(b.*.=.&/(6N&*(h/E(G::\^(_;`-(3b::8IUI9
G9!"/,)P/(6( !"#$%9(@.&*$%/1*/$%)(G:;[^(;[Z_I`-(;GGG58:9
89 !"/,)P/(6( !"#$%9(@.&*$%/1*/$%)(G::G^(;G8_[`-(\UH5H[9
[9 0./$*(Y( !"#$%9(@.&*$%/1*/$%)(G::G^(;GG_;`-(G:5I9
I9 0%1>/$<'(VT( !"#$%9(@<*(G::8^(IG_G`-(G[H5I;9

J 7(3%#,$.1/($/E"/B(%M($.1>%C"&/>(
#%1*$%))/>(*$".)&(#%C'.$"1D(*,/(
/MM"#.#N(%M(33(*,/$.'"/&(#%1#)<>/>(
*,.*(=<>/&%1">/("&(*,/(%1)N(
"1*/$E/1*"%1(M%$(B,"#,(&*$%1D(
/E">/1#/(%M(=/1/M"*(/L"&*&;

J h.1>%C"&/>2(').#/=%5#%1*$%))/>(
*$".)&(,.E/(&,%B1(*,.*(%$.)(
=<>/&%1">/("&(/MM/#*"E/(M%$(
&,%$*5*/$C(*$/.*C/1*("1(33 G5I

;9:

:9H

:9Z

:9[

:9G

:

+
$%

=
.=

")
"*

N

VE/$(,.)M(%M('.*"/1*&(*.P"1D(0<>/1%M.)P.#,"/E/>($/C"&&"%1(B"*,"1(;:(>.N&G

: ;: G: 8: [: I: Z: U:

b.N&

0<>/1%M.)P1~8:(((((((((((((+).#/=%((1~8U

u 3%#,$.1/($/E"/B&(.$/(#%1&">/$/>(
*,/(D%)>(&*.1>.$>(%M(&N&*/C.*"#(
$/E"/B&("1(C/>"#"1/



M49#,*2&-?$'4..#''24--1$+,94.#'$)#3+''+*,$+,$0:

;9 !"/,)P/ 6(!"#$%9(@.&*$%/1*/$%)(G:;H^(;II_Z`-(;U\I5;H:[9/89
G9!"/,)P/ 6(!"#$%&#@.&*$%/1*/$%)(G::\^(;8Z_U`-(G:\G5;::9
89 +.$>" b6( !"#$%9(@.&*$%/1*/$%)(G::\^(;8Z_6<'') ;`-(7I;\ 5G:9

J K1(.($/#/1*(&*<>N2(.''$%L"C.*/)N(
H:v(%M('.*"/1*&(B"*,(R3(*.P"1D(
0<>/1%M.)P(%1#/(.(>.N(.#,"/E/>(
$/C"&&"%1(B"*,"1(H(B//P&2(B"*,(.(
'$%M%<1>("C'$%E/C/1*(&//1(B"*,"1(
G(B//P&;58

J KC'%$*.1*)N2(.()%B/$(1<C=/$(%M(
B.*/$N(&*%%)&(B.&(&//1(B"*,"1(
8(>.N&(_#%C'.$/>(B"*,(G;(>.N&(
M%$(*,/(').#/=%(*$/.*C/1* ;̀

;9:

:9H

:9Z

:9[

:9G

:

+
$%

=
.=

")
"*

N

7$%<1>(H:v(%M('.*"/1*&(*.P"1D(0<>/1%M.)P(.#,"/E/>($/C"&&"%1(B"*,"1(
*B%(B//P&;

: ;: G: 8: [: I: Z:

b.N&

0<>/1%M.)P((1~;\(((((((((((((+).#/=%((1~;\



J 3%$*"#%&*/$%">&(,.E/('$%E/1(*%(=/(*,/(
C%&*(/MM/#*"E/("1*/$E/1*"%1("1(!3G

J 6N&*/C"#(#%$*"#%&*/$%">&2(&<#,(.&(
'$/>1"&%)%1/(%$('$/>1"&%1/2(B/$/(
#%1&">/$/>(*,/(M"$&*5)"1/(*$/.*C/1*(M%$(
33(M%$(N/.$&(=.&/>(%1)N(%1(/C'"$"#.)(
/E">/1#/ 8

J K1(.($/*$%&'/#*"E/(.1.)N&"&2(
=<>/&%1">/(,.>(.(,"D,/$($/&'%1&/(
$.*/2(.()%B/$($"&P(%M($/#<$$/1#/(.1>(.(
)%1D/$(*"C/(*%($/#<$$/1#/(*,.1(*,%&/(
*$/.*/>(B"*,('$/>1"&%1/ ;

J 0<>/&%1">/2(B,"#,(.#*&(*%'"#.))N2(
.)&%(,.&(M/B/$(&">/(/MM/#*&(*,.1(
'$/>1"&%)%1/;58

J 0<>/&%1">/("&(*,/(%1)N()"#/1&/>(
&*/$%">.)(*$/.*C/1*(M%$(!3[2I

;9 @/1*")/(S!( !"#$%9(7C(f(@.&*$%/1*/$%)(G:;8^(;:H_G`-(GIZ5\9
G9+.$>"(b69(7C(f(@.&*$%/1*/$%)(G:;U^(;;G_;`-(UH5HI9
89 A$%CC79(!"#$%&#%'"#(#%)"*"&(u #%)).D/1%<&(.1>()NC',%#N*"#(

#%)"*"&9(\*, />9(G:;H9
[9 !c1#, 7(!"#$%9(f(3$%,1&3%)"*"&(G:;G^(Z_\`-(\8G5[I9
I9 SD<N/1(@3(!"#$%9(@.&*$%/1*/$%)(G:;Z^(;I:_;`-(G[G5Z9

M49#'*,+9#$"&'$&$"+%"#)$)#'7*,'#$)&(#$&,9$-*G#)$)+'?$*2$)#.4))#,.#$
("&,$7)#9,+'*-*,# /

;9:

:9H

:9Z

:9[

:9G

:

S
%

($
/#

<
$$

/1
#/

0<>/&%1">/(,.&(.(&"D1"M"#.1*)N()%1D/$(*"C/(*%($/#<$$/1#/(*,.1('$/>1"&%1/ ; p

: ;:: G:: 8:: [:: I:: Z:: U::

A"C/(*%($/#<$$/1#/(_>.N&`

0<>/&%1">/((((((((((((((+$/>1"&%1/

p'$/>1"&%)%1/("&(1%*()"#/1&/>(M%$(*,/(*$/.*C/1*(%M(!3



0*G P9*'#$ M49#,*2&-? +'$#22#.(+F#$2*)$-*,%P(#)3$()#&(3#,($*2$6:

;9 !c1#,(7( !"#$%9(@<*(G:;Z^(ZI_;`-([U5IZ9
G9!"/,)P/(6( !"#$%9(f(@.&*$%/1*/$%)(?/'.*%)(G:;H^(88_\`-(;IU[5H;9

J 7M*/$(B"*,>$.B.)(%M(=<>/&%1">/2(
Z; 5HHv(%M('.*"/1*&(/L'/$"/1#/($/).'&/(
.1>(C.N(1//>(#%1*"1<%<&(*$/.*C/1*(*%(
C."1*."1($/C"&&"%1;

J A,/(C."1(D%.)(%M()%1D5*/$C(*,/$.'N(
&,%<)>(=/(*%(M"1>(*,/()%B/&*(>%&/(%M(
=<>/&%1">/(*,.*(C."1*."1&($/C"&&"%1(
B,")/(.E%">"1D(&">/(/MM/#*&;

J 7(>%&/(%M(85Z(CD(>.")N("&($/#%CC/1>/>(
M%$(C."1*/1.1#/(*,/$.'N G

;::

H:

Z:

[:

G:

:

v(
'.*

"/
1*

&
("

1(
$/

C
"&

&
"%

1(
.*

(;
(N

/.$
(

K1(.($/#/1*(&*<>N2(C%&*('.*"/1*&($/C."1/>("1($/C"&&"%1(.*(
%1/(N/.$(B"*,(0<>/1%M.)P;

0<>/1%M.)P(
_1~[[`('l:9::;

+).#/=%
_1~[H`(

Z;9[

;Z9U

h/C"&&"%1(~(.E/$.D/(%M(l8(&*%%)&('/$(>.N2("1#)<>"1D(l;(B.*/$N(&*%%)&

u [9I(CDF>.N(%M(=<>/&%1">/(C."1*."1/>(
$/C"&&"%1(B"*,(1%(&/$"%<&(.>E/$&/(
>$<D($/.#*"%1&;



M49#'*,+9#$"&'$&$2&F*4)&5-#$
(*-#)&5+-+(1$7)*2+-#

;9 !"/,)P/(6( !"#$%9(@.&*$%/1*/$%)(G::G^(;G8_[`-(\UH5H[9
G90./$*(Y( !"#$%9(@.&*$%/1*/$%)(G::G^(;GG_;`-(G:5I9
89 0%1>/$<'(VT( !"#$%9(@<*9(G::8^(IG_G`-(G[H5I;9
[9 !c1#,(7( !"#$%9(@<*(G:;Z^(ZI_;`-([U5IZ9
I9 6*/B.$*(!f( !"#$%9(3)"1(@.&*$%/1*/$%)(?/'.*%)(G:;;^(\_;:`-(HH;5\:9

J 0<>/&%1">/(B.&(B/))(*%)/$.*/>("1(&*<>"/&("1E/&*"D.*"1D(&,%$*5*/$C(
*$/.*C/1*("1(33(.1>(R3(.1>()%1D/$ 5*/$C(*$/.*C/1*("1(33 ;5[

J 7(C/*. 5.1.)N&"&(%M(&*/$%">&("1(!3(M%<1>(1%(>"MM/$/1#/("1(.>E/$&/(
/MM/#*($.*/&(=/*B//1()%1D5*/$C(=<>/&%1">/(.1>(').#/=%I

E

6*<>N(B"*,>$.B.)&(
></(*%(.>E/$&/(

/E/1*&-

=<>/&%1">/

').#/=%

~



;9 !c1#,(7( !"#$%9(@<*(G:;[^(:-(>%"-;:9;;8ZFD<*j1)5G:;[ 58:H8Z89
G9!.>"&#,(7( !"#$%9(K1*(f(3%)%$/#*.)(b"&(G::I^(G:_[`-(8;G5Z9

A$/.*C/1*(B"*,(0<>/1%M.)P(M%$(Z(B//P&($/&<)*&("1(.(>$.C.*"#("C'$%E/C/1*(
"1(q%R("1(33('.*"/1*&2(C%&*()"P/)N(></(*%(=/**/$(&*%%)(#%1&"&*/1#N;

;::

H:

Z:

[:

G:

:

6#
%

$/

KC'$%E/C/1*("1(@.&*$%"1*/&*"1.)(q<.)"*N(%M(R"M/(K1>/L(&#%$/pG

0.&/)"1/
1~;U

p7(E.)">.*/>(O</&*"%11."$/(<&/>("1(=/1"D1(.1>(C.)"D1.1*(D.&*$%"1*/&*"1.)(#%1>"*"%1&

Z(B//P&

\G

ZU

'l:9::;

KC'$%E"1D(
q%R

M49#'*,+9#$9)&3&(+.&--1$+37)*F#'$L4&-+(1$*2$-+2#



K1><#*"%1(*,/$.'N
M%$('.*"/1*&(B"*,(.#*"E/(!3

M49#,*2&-? +'$+,9+.&(#9$2*)$("#$+,94.(+*,$&,9$3&+,(#,&,.#$
*2$)#3+''+*,$+,$&94-($7&(+#,('$G+("$6: /@A

J$3%$
%1#/(>.")N(M%$(H(B//P&

KM(>"&/.&/(
$/#<$&

!."1*/1.1#/(*,/$.'N
M%$('.*"/1*&(B,%($/).'&/(M%))%B"1D("1><#*"%1(
*,/$.'N

;9 0<>/1%M.)P8CD(D.&*$%5$/&"&*.1* #.'&<)/&6<CC.$N %M
+$%><#*(3,.$.#*/$"&*"#&9

G90<>/1%M.)P\CD( D.&*$%5$/&"&*.1*D$.1<)/& 6<CC.$N %M
+$%><#*(3,.$.#*/$"&*"#&9

0<>/1%M.)P&,%<)>(=/(*.P/1(%1#/5>.")N("1(*,/(C%$1"1D2(8:(C"1<*/&(=/M%$/(/.*"1D

!."1*/1.1#/(*,/$.'N(&,%<)>(=/(
/E.)<.*/>($/D<).$)N2(1%*().*/$(*,.1(
;G(C%1*,&(.M*/$("1"*".*"%1

E$.&7'4-#'

G(#.'&<)/&

K$3%$
%1#/(>.")N(%$(*,/()%B/&*(/MM/#*"E/(>%&/

V1/(&.#,/*(%M(D$.1<)/&(_33(%1)N`(%$(*,$//(#.'&<)/&(_33(.1>(R3`

/$'&."#($*2$%)&,4-#'

!"



Q)#'.)+5+,%$+,2*)3&(+*,

,**'&-FFBBB9>$M.)P9#%9<PF=<>/1%M.)P5%$.)5'$/'.$.*"%1& F

b.*/(%M('$/'.$.*"%1-(f<)N(G:GG
eK55GG::;\8

<9F#)'#$#F#,('$'"*4-9$5#$)#7*)(#9R$ h/'%$*"1D(M%$C&(.1>("1M%$C.*"%1(#.1(=/(M%<1>(
.*(BBB9C,$.9D%E9<PFN/))%B#.$>%$(&/.$#,(M%$(!?h7(4/))%B( 3.$>("1(*,/(@%%D)/(+).N(
7'')/(7''(6*%$/(_eT($/&">/1*&`(%$( .*(/C.") -(C/>&.M/*N],'$.9"/ %$(.*(
,**' -FFBBB9,'$.9"/F,%C/'.D/F.=%<*<&F$/'%$*5.1 5"&&</F,<C.1 5.>E/$&/ 5$/.#*"%15M%$C
_$/&">/1*&("1(K$/).1>̀9(7>E/$&/(/E/1*&(&,%<)>(.)&%(=/($/'%$*/>(*%(b$(Y.)P(+,.$C.(eT(
R*>(.*(%MM"#/]>$M.)P',.$C.9#%9<P


