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3>2(4($(&4H%%CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC%
%
CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC%

!
I&0$!*HCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC%
%
CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC%

!
I&0$!AH%CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC%
%
CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC%

!!!!'*+!,-./0)!
!
J#%% >3'/'4.1,1%="<$%3'44$/,$K%'/%@8$-"/KM1%L#8$A./#%0'0+-",.'/MO%.B$B%,=$%1,8+3,+8$%'(%@8$-"/KM1%

0'0+-",.'/%.1%#$,,./#%'-K$8B%%*+,-./$%$%&%$3'/'4.3%$(($3,1%'(%,=.1%K$<$-'04$/,%('8%,=$%@8.1=%$3'/'4AB%
%

'()! CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC%
!
! CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC%
%
'(()! CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC%
%

CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC%
!!!! ! ! ! ! ! ! ! ! ! ! ! ! !!!'*+!,-./0)!

!"#"#$"%&'(&%"')%*&'+,-&.)"-',(*&/0/"%&1,'+&'+"&0*-1"%&$((23-4&)-"5&'(&0*-1"%&'+"&.)"-',(*-&,*&6"7',(*&89&
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7.

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

*+,-./0%1%2344%5"6789%
!

"#$%&'!8:;!()!*+&!<:<$!$+('*!'&$,(#$&!*-,&!./&$*0(#$!0#!*+&!$,12&$!,'(304&45!
!

3=! 6*1*&!>?6$$!)12*('$!*+1*!4&*&'70#&!*+&!&))020&#2-!()!819(/':!
%
2:9! ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;!

% %
2::9! ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;!

!
2:::9! ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;!

% % % % % % % % % % % % % %%%23@%5"6789%
!
&=% <=*!0$!&$*071*&4!*+1*!*+&!>?812@!A2(#(7-B!2($*$!*+&!='0$+!A2(#(7-!(3&'!CD!90880(#!,&'!7(#*+E5!!!

F='0$+!67188!1#4!G&40/7!A#*&','0$&$!F=6GAHI!"/J/$*!KLLMH5!
% %

AN,810#!*+&!/#4&'80#&4!*&'7!1#4!$*1*&!'<$!7&*+(4!9-!%+02+!*+&!J(3&'#7&#*!2(/84!40$2(/'1J&!*+0$!
12*030*-5!

!
+;AB"<">:'<:!;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;%

% %
% C$>?'D:!;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;%
% % % % % % % % % % % % % %%%23@%5"6789%

%
E=! "!)0'7!71#/)12*/'0#J!DLL!$2+((8!4&$@$!%&&@8-!+1$!*+&!)(88(%0#J!*(*18!2($*$!()!,'(4/2*0(#:!O19(/'!

CKILLL!F+0'&4!%&&@8-HP!Q1%!G1*&'018$!CRISLLP!T('718!U'()0*!CDISLLP!Q&#*!CRILLL5!!V+1*!0$!*+&!
70#07/7!,'02&!,&'!$2+((8!4&$@!*+0$!)0'7!2(/84!2+1'J&!0#!*+&!8?'6>%6F<W!!!

! AN,810#!-(/'!1#$%&'5!F6+(%!188!-(/'!%('@0#J$H5!
!
!!

C:<:5F5%!6:G$:%%
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;!
%
+;AB"<">:'<:%
%
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;!
!
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;!

% % % % % % % % % % % % % %%%23@%5"6789%
%
H=! X&)0#&%$G'<'5:G%D$I$B'A5$<>=%6*1*&%>J'%,(8020&$!9-!%+02+!J(3&'#7&#*$!0#!8&$$!4&3&8(,&4!!
!!!!!!!!!!!!2(/#*'0&$!FKL,8H!70J+*!,'(7(*&!&2(#(702!4&3&8(,7&#*5!!

!
! L$(:<:>:'<:%;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;!

!
! ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;!
!
! !'B:GM%2:9:!;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;!
!
! !'B:GM%2::9:!;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;!
% % % % % % % % % % % % % %%%23@%5"6789%
%
N=% X&)0#&!1!O6$$%+<>$6A6:8$!&2(#(702!$-$*&7!1#4!$*1*&!'<$!&2(#(702!1431#*1J&!()!*+0$!$-$*&75!

!
!!!!!!!!!! L$(:<:>:'<:!;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;!
%
% ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;!
%
% 1DI"<>"#$:!;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;!
% % % % % % % % % % % % % % %%%23@%5"6789!

V('@0#J$:!

8.

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

*+%% !"#$%&'#((&")*+&+",&-,#.#$/&0(123#4&5%2,*&#$&67/7*+&899:&%$;&<&2#((#)$&+#4=,+*&%>,&%?%#(%@(,&A)>&+",&

,?,$+B%%0$&+",&;#%/>%2&@,()'&;>%'&+",&*733(1&47>?,&A)>&+#4=,+*&%$;&,C3(%#$&+",&>,%*)$&A)>&#+*&*"%3,B&
&

% % % % % % ,-./"0"12'0D%%
%%

% % % % % % EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE&

%
% % % % % % EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE&

%
% % % % % % EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE&

%
%%34)%5"6789%

%
)+% FG>,(%$;H*&47>>,$+&%44)7$+&#$&+",&:"/"0;$%'(%!"<5$018&#*&#$&;,A#4#+HB&&IC3(%#$&+",&2,%$#$/&)A&+"#*&

*+%+,2,$+&%$;&*+%+,&1='&>,%*)$*&'"1&+"#*&*#+7%+#)$&,C#*+*B&
%
% ,-./"0"12'0D%%EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE%
% %
% >$"8'08D&%%%%%%%%
%
% 329%%%&EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE%
%
% 3229%%%EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE%
% % % % % % % % % % % % % 34)%5"6789%

%
?+& J",&;#%/>%2&@,()'&>,3>,*,$+*&+",&()$/&>7$&,K7#(#@>#72&)A&%&A#>2&#$&#23,>A,4+&4)23,+#+#)$L&'"#4"&*,,=*&

+)&2%C#2#*,&3>)A#+*B&&M%@,(&+",&;#%/>%2&%$;&7*,&#+&+)&;,*4>#@,&+",&()$/&>7$&,K7#(#@>#72&3)*#+#)$&A)>&%&

A#>2&#$&G23,>A,4+&!)23,+#+#)$B&
&

&& & @$8;62.12'0A&&
&

&

& 329& EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE&

&

& 3229& EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE&
&

& 32229& EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE&
&

& 32B9& EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE&
&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&

34)%5"6789%
%

C+! 0#(&3>#4,*&>)*,&*+,%;#(1&;7>#$/&+",&(%*+&1,%>B&&N+%+,&1='&,4)$)2#4&>,%*)$*&A)>&+"#*&;,?,()32,$+B&&&
N+%+,&'0$&*)4#%(&4)*+&%$;&'0$%*)4#%(&@,$,A#+&)A&+",&>#*#$/&3>#4,*B%

&

% >$"8'08D%
%
% 329%EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE%
%
% 3229&&EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE&
&

D';2"/%E'81D&EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE%
%
% D';2"/%:$0$(21D&EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE&
%% % % % % % % % % % % % % 34)%5"6789%

!
"#$#$%#&!'(!&#')&*!'+,-!.)#-',(*!/0/#&!1,'+!'+#!0*-1#&!%((23-4!)-#5!'(!0*-1#&!'+#!.)#-',(*-!,*!

! 6#7',(*!89!
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&

&

&

&

&

&

P&
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&

&

&

&

&

&

&

&

P&

&

&

&&&&&&&&&&&&&&&&&&&&&&&&&
&

&

&

&

&
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*+,-./0%1%2344%5"6789%
%

!"#$%&'8:;'()'*+%'<:<$'#+(&*'&%#,("#%'*-,%'./%#*0("#'0"'*+%'#,12%#',&(304%45'
'
3=% 6*1*%'>/?@',(##078%'%2("(902'%))%2*#'()'&0#0":'A6:B$%:<(C"D:'<'("'*+%';&0#+'%2("(9-5'
'
% 2:9% <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<%
%

% % % 2::9% <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<'
%

% % 2:::9% <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<%
%

% 2:E9% <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<'
23F%G"6789%

%
&=% 6*1*%'-H@++'1##/9,*0("#'/"4%&8-0":'*+%'I"J%'(%,'GA"6"D:E$%1KE"<D"#$5'
'
% 2:9% <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<'

%

% 2::9%%%%%<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<'
'

% 2:::9% <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<%
23F%G"6789%

%

L=! ' =("#/9%&#'7/-'>?'/"0*#'()'1',&(4/2*'$+%"'*+%',&02%'0#'@A5>?5'B+%"'*+%',&02%'0#'&%4/2%4'*('@A''''''
' 2("#/9%&#'7/-'C?'/"0*#5''D#0":'1"'1,,&(,&01*%')(&9/81E'2182/81*%'*+%'2("#/9%&#F'A6:B$%$C"8D:B:DM%%

' '(%K$G"<K=%%*N'J%M'O6%J'67:<#8%"<K%$;AC":<%M'O6%"<8J$6=%

% % % % % % % % % +;AC"<"D:'<P%

% % % % % % % % % <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<'

' ' ' ' ' ' ' ' ' <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<'

' ' ' ' ' ' ' ' ' <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<'

' ' ' ' ' ' ' ' ' ' <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<
' ' ' ' ' ' ' ' ' ' ' ' ' 23F%G"6789%

%

Q=! G0&9#'1**%9,*0":'*('%"*%&'1'G'<'A'CM'91&H%*'9/#*'(3%&2(9%'71&&0%&#'*('%"*&-5''
' I/*80"%'-H@++'#/2+'71&&0%&#'*('%"*&-5%
'
% 2:9% <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<'
'
% 2::9% <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<'
'
% 2:::9% <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<'

23F%G"6789%
%

R=! I/*80"%'-H@++')/"2*0("#J&%#,("#07080*0%#'()'*+%'+O6'A$"<%,$<D6"C%S"<7%2+,S9='
%
% 2:9% <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<'
%
% 2::9' <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<'
'
% 2:::9' <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<'

23F%G"6789%
%

T'67:<#8%
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%
*+% !"#$%&'(,-.()%*)"+,#-&)',("&.'*(/0%)0(-(1-)#2*(21(3*2.")#%2&()-&('-*&(/0'1'230%4$154(
( %
% 637% 55555555555555555555555555555555555555555555555555555555555555555555558888888888%
% %
( 55555555555555555555555555555555555555555555555555555555555555555555555555555555555
% %
% 6337%55555555555555555555555555555555555555555555555555555555555555555555555555555555
% %
% 55555555555555555555555555555555555555555555555555555555555555555555555555555555555%

69:%2";<=7%
%
:+( 67&(8*%,0(9-&:%&;(;*2"3(2/&,(#0%*#<(9*-&)0(211%)',4(=0'*'(%,(&2(2332*#"&%#<()2,#(#2(#0'(9-&:%&;(
( ;*2"3(",%&;(#0','(211%)',(-,(#0'<(-*'(1"$$<(2/&'.>4( ( ( ( ,;>$%?%@"A=$4(
(
( ( ?%*)$'(<2"*()02%)'(-&.(;%@'(-(2&'(,'&#'&)'('A3$-&-#%2&(21(<2"*(-&,/'*4(
%
% % 55555555555555555555555555555555555555555555555555555555555555555555555555555555555
( (
( ( 55555555555555555555555555555555555555555555555555555555555555555555555555555555555
( (
( ( 55555555555555555555555555555555555555555555555555555555555555555555555555555555555(

69:%2";<=7%
%
)+% B'1%&'(B'03"A%C'=5=4((C#-#'(,-.(,%;&%1%)-&#('A-+3$',()"**'&#$<(1-)%&;(#0'(8*%,0(')2&2+<4((
(
( D$(31353'1E%5555555555555555555555555555555555555555555555555555555555555555555555555(
(
( 55555555555555555555555555555555555555555555555555555555555555555555555555555555555(
(
( /F"2GA$%9D(5555555555555555555555555555555555555555555555555555555555555555555555555(
(
( /F"2GA$%HD(5555555555555555555555555555555555555555555555555555555555555555555555555(

69:%2";<=7%
(
I+% % E&'*;<()2,#,(F'4;4('$')#*%)%#<G(%&)*'-,'.(,%;&%1%)-&#$<(%&(8*'$-&.(."*%&;(HIIJ4(
( ( !"#$%&'(,-.(')2&2+%)(*'-,2&,(12*(#0'(%&)*'-,'(-&.(,-.(')2&2+%)()2&,'K"'&)',(21(#0%,(,3')%1%)(
( ( .'@'$23+'&#(12*(#0'(8*%,0(')2&2+<4(
(
% % 4$"='1=D(
%
% % 637% 55555555555555555555555555555555555555555555555555555555555555555555555555555555(
%
% % 6337%55555555555555555555555555555555555555555555555555555555555555555555555555555555(
(
% % C'1=$J>$10$=E%
(

% % 637% 55555555555555555555555555555555555555555555555555555555555555555555555555555555%
%
% % 6337%55555555555555555555555555555555555555555555555555555555555555555555555555555555%

69:%2";<=7%
( ( ( ( ( ( ( ( ( ( ( (

%
%

4$2$2K$;%5'%;$5>;1%5L3=%J>$=53'1%G"G$;%M35L%5L$%"1=M$;%K''<6=7%>=$N%5'%
"1=M$;%5L$%J>$=53'1=%31%B$053'1%O+%

%
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11.

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

*+,-./0%1%2344%5"6789%
!
"#$%&'!8:;!()!*+&!<:<$!$+('*!'&$,(#$&!*-,&!./&$*0(#$!0#!*+&!$,12&$!,'(304&45!

!
3=% 6*1*&!->?++!&2(#(702!/$&$!)('!1%2&#$/$!()!,(,/81*0(#!0#!9'&81#45!
%

% 2:9% ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::!
%

% 2::9% ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::!
%

% 2:::9% ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::!
%%23@%A"6789%

!
&=% *B"B$!*+'&&!'&1$(#$!%+-!C6'(:B8!1'&!07,('*1#*!0#!1!A"67$B%$D'<'AE5%
%

% 2:9% ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::!
%

% 2::9% ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::!
%

% 2:::9% ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::!
23@!A"6789%

%
F=% "!)0'7!%0$+&$!*(!1**'12*!7('&!81;(/'5!9#!('4&'!*(!0#2'&1$&!0*$!81;(/'!)('2&!)'(7!<!*(!=!&7,8(-&&$>!*+&!
! )0'7!7/$*!0#2'&1$&!*+&!%&&?8-!%1@&!'1*&!)'(7!ABCC!*(!ABBC!,&'!&7,8(-&&5!D182/81*&!*+&!)0'7E$!
! A"6#:<"G%D'8B%'(%G"H'I65!6+(%!-(/'!%('?0#@$5!
%
% %

%
%

%
%
%
%

23@%A"6789%
%

J=! F&)0#&%$D'<'A:D%K$L$G'CA$<B=%6*1*&%-M/%,(8020&$!;-!%+02+!@(3&'#7&#*$!()!4&3&8(,&4!2(/#*'0&$
! 2(/84!,'(7(*&!&2(#(702!4&3&8(,7&#*!0#!8&$$!4&3&8(,&4!2(/#*'0&$!GHFD$I5!

!
! N$(:<:B:'<O%%:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::!

!
! ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::!
!
! !'G:DE%2:9O!:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::!
!
! !'G:DE%2::9O!::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::!

23@%A"6789%
%
P=% F&)0#&!:<B$6<"G%$D'<'A:$8%'(%8D"G$5!!6*1*&!-M/%&J17,8&$5!

!
! N$(:<:B:'<O%%:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::!
!
::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::!

!
! +;"ACG$%2:9O!::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::!
%
% +;"ACG$%2::9O!::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::!

23@%A"6789%
!

M'67:<#8%
1<8Q$6O%
%
:::::::::::::::::::::::::::::::::!
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!"#$%&%'(%)%

*+% !"#$%&'(')*'&+#,#-."/&+$*#)&0/#1#),*/#.2#-3.-.(,4$#,4#56788#$,-3#,"9#6:#/,"9;'-3$/#,4#5<788#$,-37#
# =3$#+,*>'",(#&4'('40#.2#43$#$'>343#),*#.2#-3.-.(,4$#'/#68#&4'(/7#
# ?/'">#43$#@%&'AB,*>'",(#C*'"-'D($#.2#E."/&+$*#F$3,G'.&*#,"-,.-"/$%/0$%1"2#34"-%./3-3/5%'(%/0$%
% /6$-(/0%7"4863,07#
#
# H3.;#,((#0.&*#;.*I'">/7#
%

9'2:34#7% #
;476$2<%%
%
JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ#
#
#

=>?%1"2:7@

%
?+% K$2'"$%A23,$%837,23134"/3'4+%H4,4$#B9C#-."9'4'."/#&"9$*#;3'-3#'4#;.&(9#)$#D.//')($#2.*#,#2'*+#4.#
# D*'-$#9'/-*'+'",4$7###
#
# D$(343/3'4<%%JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ#
#
# JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ#
#
% E'483/3'4%%=3@<#JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ#
#
# E'483/3'4%%=33@<##JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ#

=>?%1"2:7@%
%
)+# H4,4$#B9C#2&"-4'."/#.2#43$%F2370%G"/3'4"-%B2$"7.25%H"4"#$1$4/%;#$4,5L%

%
I.4,/3'4%><#JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ#

%
I.4,/3'4%JL##JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ#

=>?%1"2:7@#
%

K+# H,G$*/#;3.#3,G$#LLF;7#MHD$-',(#H,G'">/#!"G$/4+$"4#N--.&"4/O#,*$#)$'">#/&)/'9'/$9#)0#43$#!*'/3#
# >.G$*"+$"4#43*.&>3#43$#*$-$'D4#.2#,99'4'.",(#)."&/#D,0+$"4/7#
#
# P&4('"$#B9C#$-.".+'-#,9G,"4,>$/#"48#B9C#$-.".+'-#9'/,9G,"4,>$/#.2#43'/#/-3$+$#2.*#43$#!*'/3#
# $-.".+07#
#
# ;8M"4/"#$7<%
%
# =3@% JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ#
#
# =33@% JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ#
#
% D37"8M"4/"#$7<%
%
% =3@% JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ#
#
# =33@% JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ#

=>?%1"2:7@%
!"#"#$"%&'(&%"')%*&'+,-&.)"-',(*&/0/"%&1,'+&'+"&0*-1"%&$((23-4&)-"5&'(&0*-1"%&'+"&.)"-',(*-&,*&

& 6"7',(*&89&
%

13.

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

*+,-./0%1%2344%5"6789%
!"#$%&'8:;'()'*+%'<:<$'#+(&*'&%#,("#%'*-,%'./%#*0("#'0"'*+%'#,12%#',&(304%45'
'
3=! 67,810"'*+%'2("2%,*'/>>'6?@<:?A%,'8?='9+-'0#'*+%'2("2%,*'2%"*&18'*('*+%'#*/4-'()'62("(:02#;'
'

BBBBBBBBBBB<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<'
'
<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<'
'
<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<'

'
<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<'

23C%D"6789%
&=% =/*80"%'-EF++'&%1#("#')(&'*+%'#/&30318'()'#:188')0&:#'0"'*+%'>&0#+'%2("(:-?'%3%"'*+(/@+'*+%-'4('"(*''
' +13%'*+%'A%"%)0*#'()'%2("(:0%#'()'#218%5'
'

2:9
' <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<'

2::9
' <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<'

2:::9
' <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<'

23C%D"6789%
G=% 67,810"'$+1*'0#':%1"*'A-%,'<8@D$6%*@6>H@8='

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<'
'
<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<'
'
<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<'

23C%D"6789%

I=% !'2("#/:%&'0"'%./080A&0/:'A/-#'BC'2/,#'()'2())%%'1*'DE'%12+'1"4'BC',+("%'21&4#'1*'DF'%12+5'G+%'
:1&@0"18'/*080*-'()'*+%'2/,#'()'2())%%'0#'H'/*08#5''9+1*'0#'*+%':1&@0"18'/*080*-'()',+("%'21&4#;''*J'K%
A'@6%K'67:<#8=%

'
!"#$%&I''<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<'
'
<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<'
'
<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<'
'
<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<'
' ' ' ' ' ''23C%D"6789%

%
L=% 67,810"'$+1*'0#':%1"*'A-'*+%'*%&:'!@MH:N%*$N?'6%O'66'K:<#%F$P@:6$D$<?5'

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<'
'
<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<'
'
<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<'
' ' ' ' ' ' ' ' ' ' ' ' ''23C%D"6789'

%
%

Q'67:<#8%
%
%
%
%
%
%
%

14.

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

*+,-./0%1%2344%5"6789%
!"#$%&'8:;'()'*+%'<:<$'#+(&*'&%#,("#%'*-,%'./%#*0("#'0"'*+%'#,12%#',&(304%45'
'
3=! 67,810"'*+%'2("2%,*'/>>'6?@<:?A%,'8?='9+-'0#'*+%'2("2%,*'2%"*&18'*('*+%'#*/4-'()'62("(:02#;'
'

BBBBBBBBBBB<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<'
'
<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<'
'
<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<'

'
<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<'

23C%D"6789%
&=% =/*80"%'-EF++'&%1#("#')(&'*+%'#/&30318'()'#:188')0&:#'0"'*+%'>&0#+'%2("(:-?'%3%"'*+(/@+'*+%-'4('"(*''
' +13%'*+%'A%"%)0*#'()'%2("(:0%#'()'#218%5'
'

2:9
' <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<'

2::9
' <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<'

2:::9
' <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<'

23C%D"6789%
G=% 67,810"'$+1*'0#':%1"*'A-%,'<8@D$6%*@6>H@8='

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<'
'
<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<'
'
<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<'

23C%D"6789%

I=% !'2("#/:%&'0"'%./080A&0/:'A/-#'BC'2/,#'()'2())%%'1*'DE'%12+'1"4'BC',+("%'21&4#'1*'DF'%12+5'G+%'
:1&@0"18'/*080*-'()'*+%'2/,#'()'2())%%'0#'H'/*08#5''9+1*'0#'*+%':1&@0"18'/*080*-'()',+("%'21&4#;''*J'K%
A'@6%K'67:<#8=%

'
!"#$%&I''<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<'
'
<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<'
'
<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<'
'
<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<'
' ' ' ' ' ''23C%D"6789%

%
L=% 67,810"'$+1*'0#':%1"*'A-'*+%'*%&:'!@MH:N%*$N?'6%O'66'K:<#%F$P@:6$D$<?5'

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<'
'
<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<'
'
<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<'
' ' ' ' ' ' ' ' ' ' ' ' ''23C%D"6789'

%
%

Q'67:<#8%
%
%
%
%
%
%
%
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15.

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

*+,-./0%1%2344%5"6789%
!"#$%&'8:;'()'*+%'<:<$'#+(&*'&%#,("#%'*-,%'./%#*0("#'0"'*+%'#,12%#',&(304%45'
'
3=! 67,810"'*+%'2("2%,*'/>>'6?@<:?A%,'8?='9+-'0#'*+%'2("2%,*'2%"*&18'*('*+%'#*/4-'()'62("(:02#;'
'

BBBBBBBBBBB<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<'
'
<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<'
'
<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<'

'
<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<'

23C%D"6789%
&=% =/*80"%'-EF++'&%1#("#')(&'*+%'#/&30318'()'#:188')0&:#'0"'*+%'>&0#+'%2("(:-?'%3%"'*+(/@+'*+%-'4('"(*''
' +13%'*+%'A%"%)0*#'()'%2("(:0%#'()'#218%5'
'

2:9
' <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<'

2::9
' <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<'

2:::9
' <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<'

23C%D"6789%
G=% 67,810"'$+1*'0#':%1"*'A-%,'<8@D$6%*@6>H@8='

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<'
'
<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<'
'
<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<'

23C%D"6789%

I=% !'2("#/:%&'0"'%./080A&0/:'A/-#'BC'2/,#'()'2())%%'1*'DE'%12+'1"4'BC',+("%'21&4#'1*'DF'%12+5'G+%'
:1&@0"18'/*080*-'()'*+%'2/,#'()'2())%%'0#'H'/*08#5''9+1*'0#'*+%':1&@0"18'/*080*-'()',+("%'21&4#;''*J'K%
A'@6%K'67:<#8=%

'
!"#$%&I''<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<'
'
<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<'
'
<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<'
'
<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<'
' ' ' ' ' ''23C%D"6789%

%
L=% 67,810"'$+1*'0#':%1"*'A-'*+%'*%&:'!@MH:N%*$N?'6%O'66'K:<#%F$P@:6$D$<?5'

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<'
'
<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<'
'
<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<'
' ' ' ' ' ' ' ' ' ' ' ' ''23C%D"6789'

%
%

Q'67:<#8%
%
%
%
%
%
%
%

16.

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

*+,-./0%1%%2344%5"6789%
!"#$%&'8:;'()'*+%'<:<$'#+(&*'&%#,("#%'*-,%'./%#*0("#'0"'*+%'#,12%#',&(304%45'
'
3=% ''''''6/*70"%'>/?@')12*(&#'*+1*'1))%2*'AB$%8CDDEF%'(%"%#''G8'(*+%&'*+1"'*+%',&02%'()'*+%'9((4'0*#%7)5'''''''''''''''''''%

%

2:9% :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::'
'''''''''
% 2::9% :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::'

'
2:::9% :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::'
'
2:H9% :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::%

23I%J"6789%
%

&=% ;%)0"%'*+%'<KE"L7%+L'<'JFM'=17#('&%)%&&%4'*('1#'*+%'N?<G$6#6'C<G%+L'<'JFM>'1"4'#*1*%%/0+'
%?1@,7%'*('#/,,(&*'-(/&'4%)0"0*0("5'

'
'''''''''''''''':::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::'

'
:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::'
'
A?1@,7%B:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::

' ' ' ' ' ' '' ' ' ' ' ' ' ''''23I%J"6789%
'

O=% ''''''C1@%'*+%'%2("(@0#*',&0@1&07-'1##(201*%4'$0*+'*+%')(77($0"9'%2("(@02'2("2%,*#B'
'

2:9% .6'<%P"Q%'(%R"#$8%S%%%%%%%%%%%%%%%%%%%%%%::::::::::::::::::::::::::::::::::::::::::::::::''
'''''''''
% 2::9% P"Q%'(%,'JD"6"A:H$%1GH"<A"#$S%::::::::::::::::::::::::::::::::::::::::::::::::'

'
2:::9% P":88$T%>":6$%S% %%%%%%%%%%%%%%%%%%%%%::::::::::::::::::::::::::::::::::::::::::::::::%
'
2:H9% P:UC:G:AF%!6$($6$<L$%-B$'6FB'''''''::::::::::::::::::::::::::::::::::::::::::::::::%

''''''23I%J"6789%
%

V=%%%%%%%%%D4%"*0)-'>/?@%)%1*/&%#'()'1"'(709(,(70#*02'@1&E%*=%
'

2:9% :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::'
'
% 2::9% :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::'

'
2:::9% :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::'
'
2:H9% :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::%

23I%J"6789%
%
W=' F*1*%'-X@++'70@0*1*0("#'("'*+%',($%&'()'G1"E#'*('2&%1*%'2&%40*5'

%
2:9%% :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::%
'
2::9% :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::%
'
2:::9%% :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::'

23I%J"6789%
%
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17.

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

%
*+%%%%%%%%%!"#$%"&'("&,"-%'(%./0/1/23/1#%4"5#/1"6%78/6/89&)%*&+')'"&:;<&)++,-.'$/%+&,%*"012$%3&'("&1)45&

%
.$(/1/8/'1=66666666666666666666666666666666666666666666666666666666666666666666666666&
&
66666666666666666666666666666666666666666666666666666666666666666666666666666666666&
&
66666666666666666666666666666666666666666666666666666666666666666666666666666666666&

&&&&
>22?0@8/'1%A/B=% CC666666666666666666666666666666666666666666666666666666666666666666&
%

>22?0@8/'1%A//B=&&66666666666666666666666666666666666666666666666666666666666666666666

& & & & & & & & & & & &&&&AD)%0"5E2B%

%
)+&&&&&&&&&7,'1$%"&:;<&.0$8)'"&9"%"#$'+&)%*%:;<&+/:$)1&9"%"#$'+&/#&'("&./++$91"&*":1$%"&$%&'("&:/%+,-.'$/%&/#&
&&&&&&&&&&&&'/9)::/&.0/*,:'+;&4($:(&$+&9"$%3&.0/-/'"*&92&3/8"0%-"%'&./1$:$"+5&
&

<0$8)'"&9"%"#$'+=&
&

A/B%CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC%
%
A//BCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC%

&
>/:$)1&9"%"#$'+=&
&

A/B%666666666666666666666666666666666666666666666666666666&
&
A//BCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC%

&&&&&%%%%%%%AD)%0"5E2B%
%
F+% ?@("0"&$+&%/&/../0',%$'2&:/+'&'/&)&#$0-&$%&,+$%3&)%&)++"'&4($:(&$'&)10")*2&/4%+A5&&&&&&&&&:5?$%G%H"62$5&&&
&&&&&&&&&&&&B<1):"&)&:$0:1"&)0/,%*&2/,0&:(/$:"&)%*&3$8"&)&/%"&+"%'"%:"&"C.1)%)'$/%&/#&2/,0&)%+4"05D&
&
66666666666666666666666666666666666666666666666666666666666666666666666666666666666&
&
66666666666666666666666666666666666666666666666666666666666666666666666666666666666&
&
66666666666666666666666666666666666666666666666666666666666666666666666666666666666&

AD)%0"5E2B%
&
I5&&&&&&&&&&&>')'"&H<7J&0")+/%+&4(2&*$##"0"%'&:)'"3/0$"+&/#&4/0E"0+&)0"&.)$*&)'&*$##"0"%'&4)3"&0)'"+5&

&

A/B% 66666666666666666666666666666666666666666666666666666666666666666666666666666&
&
% A//B% 66666666666666666666666666666666666666666666666666666666666666666666666666666&

&
A///B% 66666666666666666666666666666666666666666666666666666666666666666666666666666&
&
A/KB% 66666666666666666666666666666666666666666666666666666666666666666666666666666%

AD)%0"5E2B%

!"#"#$"%&'(&%"')%*&'+,-&.)"-',(*&/0/"%&1,'+&'+"&0*-1"%&$((23-4&)-"5&'(&0*-1"%&'+"&.)"-',(*-&,*&6"7',(*&89&

18.

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

%
*+%%%%%%%%%!"#$%"&'("&,"-%'(%./0/1/23/1#%4"5#/1"6%78/6/89&)%*&+')'"&:;<&)++,-.'$/%+&,%*"012$%3&'("&1)45&

%
.$(/1/8/'1=66666666666666666666666666666666666666666666666666666666666666666666666666&
&
66666666666666666666666666666666666666666666666666666666666666666666666666666666666&
&
66666666666666666666666666666666666666666666666666666666666666666666666666666666666&

&&&&
>22?0@8/'1%A/B=% CC666666666666666666666666666666666666666666666666666666666666666666&
%

>22?0@8/'1%A//B=&&66666666666666666666666666666666666666666666666666666666666666666666

& & & & & & & & & & & &&&&AD)%0"5E2B%

%
)+&&&&&&&&&7,'1$%"&:;<&.0$8)'"&9"%"#$'+&)%*%:;<&+/:$)1&9"%"#$'+&/#&'("&./++$91"&*":1$%"&$%&'("&:/%+,-.'$/%&/#&
&&&&&&&&&&&&'/9)::/&.0/*,:'+;&4($:(&$+&9"$%3&.0/-/'"*&92&3/8"0%-"%'&./1$:$"+5&
&

<0$8)'"&9"%"#$'+=&
&

A/B%CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC%
%
A//BCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC%

&
>/:$)1&9"%"#$'+=&
&

A/B%666666666666666666666666666666666666666666666666666666&
&
A//BCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC%

&&&&&%%%%%%%AD)%0"5E2B%
%
F+% ?@("0"&$+&%/&/../0',%$'2&:/+'&'/&)&#$0-&$%&,+$%3&)%&)++"'&4($:(&$'&)10")*2&/4%+A5&&&&&&&&&:5?$%G%H"62$5&&&
&&&&&&&&&&&&B<1):"&)&:$0:1"&)0/,%*&2/,0&:(/$:"&)%*&3$8"&)&/%"&+"%'"%:"&"C.1)%)'$/%&/#&2/,0&)%+4"05D&
&
66666666666666666666666666666666666666666666666666666666666666666666666666666666666&
&
66666666666666666666666666666666666666666666666666666666666666666666666666666666666&
&
66666666666666666666666666666666666666666666666666666666666666666666666666666666666&

AD)%0"5E2B%
&
I5&&&&&&&&&&&>')'"&H<7J&0")+/%+&4(2&*$##"0"%'&:)'"3/0$"+&/#&4/0E"0+&)0"&.)$*&)'&*$##"0"%'&4)3"&0)'"+5&

&

A/B% 66666666666666666666666666666666666666666666666666666666666666666666666666666&
&
% A//B% 66666666666666666666666666666666666666666666666666666666666666666666666666666&

&
A///B% 66666666666666666666666666666666666666666666666666666666666666666666666666666&
&
A/KB% 66666666666666666666666666666666666666666666666666666666666666666666666666666%

AD)%0"5E2B%

!"#"#$"%&'(&%"')%*&'+,-&.)"-',(*&/0/"%&1,'+&'+"&0*-1"%&$((23-4&)-"5&'(&0*-1"%&'+"&.)"-',(*-&,*&6"7',(*&89&

19.

!
!
!"#!$%&%'()%!'%*%&+%!,-'!).%!/-*%'&0%&)!).'-+/.!)(1()2-&!'%*%&+%3#!
!4#!5%67!8'%()%!%076-90%&):!;9!%3)(;623.2&/!;+32&%33%3!).%9!8'%()%!<-;3#!
=>#!?&)'-@+8%!8-07%)2)2-&!2&)-!).%!0('A%)!76(8%!).+3!6%(@2&/!)-!0-'%!%,,282%&)!+3%!-,!38('8%!!
!!!!!!'%3-+'8%3#!

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

B#!!!C32&/!).%!@2(/'(0D!%176(2&!.-E!.2/.%'!8-&3+0%'3F!2&8-0%3!G-).%'!,(8)-'3!
!!!!+&8.(&/%@H!0(9!(,,%8)!).%!@%0(&@!8+'*%!,-'!0-;26%!7.-&%3!2&!?'%6(&@#!!

!
I-076%)%!J2(/'(0!

!
!
!
!
!
!
!
!
!
!
K3!8-&3+0%'3F!2&8-0%3!/'-ED!).%!2&8'%(3%@!7+'8.(32&/!7-E%'!E266!/2*%!!
L&%EF!8-&3+0%'3!).%!(;262)9!)-!7+'8.(3%!0-;26%!7.-&%3D!!

!!!!!(&@M-'!%123)2&/!8+3)-0%'3!).%!(;262)9!)-!+7@()%!).%2'!0-@%63#!
!

1'##$2345"4%6$4$7"78%9#%-"+":;<4%(%38'()"0="-%#.&"9#%7$7"
"
"
"

!
N#!!OPCQ!%8-&-028!(33+07)2-&3!+3%@!,-'!(&(6932&/!8-&3+0%'!;%.(*2-+':!
=#!R.%!8-&3+0%'!.(3!(!6202)%@!2&8-0%#!
S#!R.%!8-&3+0%'!(203!)-!/%)3!0(120+0!3()23,(8)2-&!M!+)262)9!,'-0!).()!2&8-0%#!
T#!R.%!8-&3+0%'!(8)3!'()2-&(669#!
U#!R.%!8-&3+0%'!23!3+;<%8)!)-!).%!V(E!-,!J202&23.2&/!W('/2&(6!C)262)9#!
!

>"<'8(3&)","+">"+">"+">"/"0="-%#.&"
!
!
!

T!
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20.

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

!

*+!! "#$%#&'(#$)!*+%,++&!,#-!#.'/0#12%!-&.!,#-!%.#3/'1/!
!

44444444444444444444444444444444444444444444444444444444444444444444444444444444444!
!

44444444444444444444444444444444444444444444444444444444444444444444444444444444444!
!

44444444444444444444444444444444444444444444444444444444444444444444444444444444444!
56)!7#893:!

!
)+!! 5#:!! 0%-%+!%)+!;#<!'(!=/7/1/3>/1$!?#8$/1#@!A%,B813/!
!

44444444444444444444444444444444444444444444444444444444444444444444444444444444444!
!!!!!!!!!
! 44444444444444444444444444444444444444444444444444444444444444444444444444444444444!

!
1)+!%-*2+!*+23,!#22($%4-%+$!%)+!5-,!36!"#7#&#$)#&'!8-4'#&-2!9+%(4&$/!
!

CB7D%8!'(!E%83'13!%7E@'F%0! 6! G! &! H! I!
J',#@!'B,EB,!5/1!B1/,3:! 6G! G)! H)! *&! )&!
?#8$/1#@!KB,EB,!5/1!B1/,3:! 6G! ! ! ! !

!!!!!
5D:! :37;2+%+!%)+!%-*2+!-*3<+!-&.!$%-%+!%)+!;3#&%!-6%+4!,)#=)!.#7#&#$)#&'!4+%(4&$!$+%!#&/!
!
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>!

!!!!!56)!7#893:!
!

L+!!! ?437!%)+!%-*2+!*+23,@!=-2=(2-%+!5/:!-&.!5//:@!$)3,#&'!-22!A3(4!,34B#&'$/!
!

"%8/'0! C#,/'1#@!M12'7%! N'13B7E,/'1! M1.%3,7%1,! O-E'8,3! M7E'8,3!
6! PHQGRR! P&Q)IR! PHRR! P*RR! PIIR!
G! PHQ*RR! PHQRIR! PIRR! P)RR! P*IR!

!
5/:! 1)+!8-4'#&-2!C43;+&$#%A!%3!:3&$(7+/!!
!
44444444444444444444444444444444444444444444444444444444444444444444444444444444444!

!!!!!!!!!!!!
44444444444444444444444444444444444444444444444444444444444444444444444444444444444!

!
5//:! 1)+!$#D+!36!%)+!8(2%#;2#+4/!
!
44444444444444444444444444444444444444444444444444444444444444444444444444444444444!
!
44444444444444444444444444444444444444444444444444444444444444444444444444444444444!

56)!7#893:!!!
S+! EF;2-#&!,)A!GHC!4-%)+4!%)-&!G"C!I*3%)!-%!8-4B+%!C4#=+$J!#$!'+&+4-22A!4+'-4.+.!-$!-!*+%%+4!7+-$(4+!36!

-<+4-'+!$%-&.-4.!36!2#<#&'!#&!K4+2-&./!
!

44444444444444444444444444444444444444444444444444444444444444444444444444444444444!
!
44444444444444444444444444444444444444444444444444444444444444444444444444444444444!
!
44444444444444444444444444444444444444444444444444444444444444444444444444444444444!

56)!7#893:!
!"#"#$"%&'(&%"')%*&'+,-&.)"-',(*&/0/"%&1,'+&'+"&0*-1"%&$((23-4&)-"5&'(&0*-1"%&'+"&.)"-',(*-&,*&6"7',(*&89

21.Answer any six of the following:

1. What is meant by the concept ‘consumer surplus’?

............................................................................................................................................................................

............................................................................................................................................................................

............................................................................................................................................................................
(16 marks)

2. State TWO non-insurable risks which entrepreneurs face.

ii(i) .....................................................................................................................................................................

i(ii) .....................................................................................................................................................................
(16 marks)

3. Define SOCIAL COSTS. Give TWO examples.

............................................................................................................................................................................

............................................................................................................................................................................

Example i(i) .......................................................................................................................................................

Example (ii) .......................................................................................................................................................
(16 marks)

4. State THREE economic benefits of economic development to the citizens of underdeveloped countries.

ii(i) .....................................................................................................................................................................

i(ii) .....................................................................................................................................................................

(iii) .....................................................................................................................................................................
(16 marks)

5. Identify TWO means by which semi-state companies which are monopolies could be made operate more
cost effectively.

ii(i) .....................................................................................................................................................................

i(ii) .....................................................................................................................................................................
(16 marks)
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2011

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

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

!

*+,-$.!345/%/0$,12'+,3%%
4.21$%15$%"+,-$.,%2+%6'0.%"+,-$.%7''89,:3%
;'%647%-.21$%"+,-$.,%1'%<$=12'+%>%'+%152,%/0$,12'+%?"?$.3%
*@@%/0$,12'+,%="..6%$/0"@%A".8,%9BC%A".8,:3%
D'1$%15$%,07EF2G2,2'+,%2+%15$%/0$,12'+,3%
%
89! *.2! 92:% ;$(2+$%15$%$='+'A2=%1$.A,H%%%%%:6;:<:;5.=!*>4615-?/2!;?-.6;@!!!!-./0?7!;?-.6;9!
% !!!!!!!! 922:% IJ?@"2+K%-215%15$%"2F%'(%@"7$@@$F%F2"#."A,K%15$%.$@"12'+,52?%7$1-$$+%2+F2G2F0"@%9='+,0A$.:%

F$A"+F%"+F%A".8$1%F$A"+F3% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%!"#$%
%%

*A2% 92:% ;2,12+#02,5%7$1-$$+%15$%$='+'A2=%A$"+2+#,%'(%"%LA'G$A$+1%"@'+#%"%F$A"+F%=0.G$M%"+F%%
! !!!!!!!%%%"%L,52(1%2+%"%F$A"+F%=0.G$M%('.%='+=$.1%12=8$1,3%%
% % N@@0,1."1$%6'0.%"+,-$.%0,2+#%F2"#."A,3%

% 922:% <1"1$%"+F%$J?@"2+%7B4%("=1'.,%15"1%-'0@F%="0,$%"%,52(1%2+%"%F$A"+F%=0.G$%('.%='+=$.1%
12=8$1,3%N+%?.>C%=",$%$J?@"2+%5'-%15$%("=1'.!"(($=1,%15$%F$A"+F%=0.G$3!!!!!!!!!!!!!!!!!!!!!!!&#$!

% %%%% % % % % % % % % %%%
*>2! O5$%P"-%'(%;2A2+2,52+#%Q".#2+"@%R12@216%,1"1$,%15"1%",%A'.$%'(%"%?.'F0=1%2,%='+,0A$FK%

$G$+10"@@6%$"=5%"FF212'+"@%0+21%'(%15$%#''F%?.'G2F$,%@$,,%"FF212'+"@%012@216%9A".#2+"@%012@216:3%
%

92:! IJ?@"2+%7B4!",,0A?12'+,%0+F$.@62+#%15$%P"-%'(%;2A2+2,52+#%Q".#2+"@%R12@2163%
%

*%='+,0A$.%2+%$/02@27.20A%706,%S%5$"@15%7".,%"1%TU3)U%$"=5%"+F%V%=".1'+,%'(%W02=$%"1%TX3CU%
$"=53%O5$%A".#2+"@%012@216%'(%15$%S15%5$"@15%7".%2,%&U%012@,3%%

%
922:%%%%%R,2+#%15$%#D5:EF./G:6.=!H/:6>:I=?!43!$4615-?/!)?C.<:45/%="@=0@"1$%15$%%

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%A".#2+"@%012@216%'(%15$%+2+15%=".1'+%'(%W02=$3%9<5'-%"@@%6'0.%-'.82+#,3:%%%%%%%%%%%%%%
%%%%%%%%%%%%%%%!"'$%

%

!JKL!-./01M!
!
N9!!!!!!!!!*.2! ()*+%,+-+.)*/0%121-3/4/%5+-6+7+%48+%*162%*)56-+%)9+:14):/%62%;:+-12<%=%>)<1?)2+@%A"@%%

B+4+):%12<%&%=%.)24:)-%12%)-6C)9)-3%12<%817+%-644-+%:+1/)2%4)%*1D+%48+%*1:D+4%:+1--3%
.)*9+46467+E%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%!,8+%;:6/8%,6*+/@%F)7+*5+:@%"#G#$%

%

! ! 92:%% Y01@2+$%7C/??!8$6%($"10.$,%'(%"+%'@2#'?'@2,12=%A".8$13%
%

% % Z2.A,%2+%"+%'@2#'?'@2,12=%A".8$1%A"6%5"G$%'7W$=12G$,%'15$.%15"+%?.'(21%A"J2A2,"12'+3%
%

%

922:% Y01@2+$%7B4%'7W$=12G$,%(2.A,%2+%'@2#'?'@6%A"6%5"G$K%'15$.%15"+%"=52$G2+#%15$%A"J2A0A%
@$G$@%'(%?.'(21,3%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%!"'$
% %%%%%%

*A2! R,2+#%46?!=@$".@6%@"7$@@$F%F2"#."AH!
!

92:! IJ?@"2+%15$%,5"?$%'(%15$%L82+8$FM%F$A"+F%=0.G$%("=2+#%"%(2.A%2+%'@2#'?'@63%
922:% IJ?@"2+%15$%@'+#%.0+%$/02@27.20A%?',212'+%'(%152,%(2.A3%% % % %%%%%%%%%%%%%%%!"'$%

!!!%
*>2% N1%2,%,0##$,1$F%15"1%='+,0A$.,%?.$($.%?.2=$%='A?$1212'+%2+%15$%A".8$1%?@"=$K%6$1%15$.$%".$%

7$+$(21,%('.%='+,0A$.,%".2,2+#%(.'A%+'+E?.2=$%='A?$1212'+3%
%
92:% IJ?@"2+%7B4!.$",'+,%-56%='+,0A$.,%A"6%?.$($.%?.2=$%='A?$1212'+3%
922:% ;$,=.27$%7B4!7$+$(21,%1'%='+,0A$.,%'(%+'+E?.2=$%='A?$1212'+3%

%!"'$%
!

JKL!-./01M!

2010

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

*+,-./0%1%2344%5"6789%
!"#$%&%(':6'()%#*+,"#-''
.&+*%'*/%'0"#$%&#'+"'1,)&'0"#$%&'2,,34#5-'
6,';'<'$&+*%'0"#$%&#'*,'7%8*+,"'9',"'*/+#'()%#*+,"':0:%&-'
!;;'()%#*+,"#'80&&1'%()0;'<0&3#'4=>'<0&3#5-'
?,*%'*/%'#)2@A+B+#+,"#'+"'*/%'()%#*+,"#-'
'
=>% 2"9% C/%'A0*0'2%;,$'&%:&%#%"*#'*/%'<0&3%*'A%<0"A'0"A'*/%'<0&3%*'#)::;1'#8/%A);%#'D,&'*/%'#,D*'

A&+"3'EF)%"8/%&G-'
'

!6?@$%
A%

B:";<?<C%D$5";E$E%
2F444%:;?<89%

B:";<?<C%*:GGH?$E%
2F444%:;?<89%

''''''''''''''H-II' JI' >'

H-H>' KI' LI'

''''''''''''''H->I' HI' HI'

''''''''''''''H-=>' LI' KI'

''''''''''''''K-II' >' JI'

'
4+5' M#+"N'*/%'02,B%'A0*0O'A&0$'*/%'A+0N&0<'#/,$+"N'*/%'<0&3%*'A%<0"A'0"A'<0&3%*'#)::;1'

8)&B%#'D,&'*/%'#,D*'A&+"3'EF)%"8/%&G-'P;%0&;1'<0&3'*/%'G'?;<%'('$I:?H?J6?:5%0"A'*/%'
$I:?H?J6?:5%G6?@$%";E%I:";<?<C-%

'
4++5' QR:;0+"'$/0*'+*'<%0"#'D,&'*/%'<0&3%*'E<'%J$%?;%$I:?H?J6?:5F-' '' ' '

' '
4+++5'''!##)<%'8,#*#',D':&,A)8*+,"'D%;;O'&%#);*+"N'+"'0"'%R*&0'HIOIII')"+*#'#)::;+%A'0*'%08/''
'''''''',D'*/%'02,B%';+#*%A':&+8%#-'.+*/'&%D%&%"8%'*,'1,)&'A+0N&0<'+"'=2"9%4+5'02,B%'0"A'0##)<+"N'''
''''''''*/0*'A%<0"A'&%<0+"#')"8/0"N%AO'A&0$'*/%';$K'#)::;1'8)&B%-''P;%0&;1'+"A+80*%'*/%'"%$'
'':,+"*',D'%()+;+2&+)<'0"A'*/%'"%$'%()+;+2&+)<':&+8%'0"A'()0"*+*1-' ' ' '

' ' 4!"#$%&'()'
2J9! 4+5' S)*;+"%'(':6'D08*,&#'$/+8/'0DD%8*':&+8%'%;0#*+8+*1',D'A%<0"A'4TQ65-'

4++5' C/%'TQ6'D,&'*/%'#,D*'A&+"3'EF)%"8/%&G'/0#'2%%"'80;8);0*%A'0*'L3>)'
'''''''''''''''''' M#+"N'1,)&'3",$;%AN%',D'TQ6O'%R:;0+"'*/%'%8,",<+8'<%0"+"N',D'*/+#'D+N)&%-'

' ' ' ' ' ' ' ' ' ' ' '*!"#$%&'()#
2@9' U0"1'/%0;*/'0AB+#,&#'$+#/'*,'&%A)8%'*/%'8,"#)<:*+,"',D'#,D*'A&+"3#-'!AB+#%'*/%'U+"+#*%&'D,&'

V%0;*/'0"A'P/+;A&%"',"':,##+2;%'%8,",<+8'08*+,"#'*/0*'*/%'W,B%&"<%"*'8,);A'*03%'*,'&%A)8%'
*/%'8,"#)<:*+,"',D'#,D*'A&+"3#-'
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4++5!' 7*0*%'0"A'%R:;0+"'<R6$$'8,"A+*+,"#'"%8%##0&1'D,&':&+8%'A+#8&+<+"0*+,"'*,'*03%':;08%-#
'''''''' ' ' ' ' '' ' ' ' ' ' ' ' ''''''''''''*-"#$%&'()#
% 2@9% M#+"N'#)+*02;1%;02%;;%A'A+0N&0<4#5O'@'5G"6$'*/%';,"N'&)"'%()+;+2&+)<':,#+*+,"',D'*/%'

<,",:,;1'D+&<'$+*/'*/0*',D'0':%&D%8*;1'8,<:%*+*+B%'D+&<'40##)<+"N'2,*/',:%&0*%')"A%&'*/%'#0<%'
8,#*'8,"A+*+,"#5')"A%&'*/%'D,;;,$+"N'/%0A+"N#['

! T&+8%'0"A'S)*:)*\'

! T&,D+*#\'

! QDD+8+%"81-'' ' ' ' ' ' ' ''' ############*!"#$%&'()#
MNO%5"678P%

%
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2009

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

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

*+,-$.(345/%/0$,12'+,3%%
4.21$%15$%"+,-$.,%2+%6'0.%"+,-$.%7''89,:3%
;'%647%-.21$%"+,-$.,%1'%<$=12'+%>%'+%152,%/0$,12'+%?"?$.3%
*@@%/0$,12'+,%="..6%$/0"@%A".8,%9BC%A".8,:3%
D'1$%15$%,07EF2G2,2'+,%2+%15$%/0$,12'+,3%
%

89( *.2( 92:% <5'-H%76%A$"+,%'(%"%@"7$@@$F%F2"#."AH%15$%A".8$1%F$A"+F%"+F%,0??@6%=0.G$,%('.%%
( ( #"A$,%='+,'@$,%$3#3%I7'JH%!@"6<1"12'+H%D2+1$+F'%;<3%%KF$+12(6%"+F%$J?@"2+%15$%A".8$1%

$/02@27.20A%?',212'+3%
%

% (((((((( 922:% LJ?@"2+H%-215%15$%"2F%'(%"%,$?"."1$%F2"#."A%2+%:.;<%=",$H%15$%$(($=1,%-52=5%:.;<%'(%15$%%
( ( ( ('@@'-2+#%2,%A',1%@28$@6%1'%5"G$%'+%15$%"7'G$%$/02@27.20A%?',212'+M%
%

! CNO%.$F0=12'+%2+%15$%?.2=$%'(%='A?01$.%#"A$,%0,$F%-215%15$%#"A$,%='+,'@$P%
! Q0'1"%?@"=$F%'+%15$%/0"+1216%'(%#"A$,%='+,'@$,%$+1$.2+#%K.$@"+FP%
! R'G$.+A$+1%2+1.'F0=$%"%SO%@$G6%91"J:%'+%"@@%2+='A$%$".+$F3% % %%%%!"#$%&'()*%

(
*=2% 92:% ;$(2+$%2+='A$%$@",12=216%'(%F$A"+F%.6>%?.2=$%$@",12=216%'(%F$A"+F3%
%

% 922:% 452=5%(2#0.$%,1"1$F%7$@'-%2,%A',1%@28$@6%1'%.$?.$,$+1%$"=5%'(%15$%('@@'-2+#M%
%

!( %6;4-:%$@",12=216%'(%F$A"+F%('.%@'-%?.2=$%=01,%'(%A$"1P%
!( %6;4-:%$@",12=216%'(%F$A"+F%('.%*??@$%2!5'+$,P%
!( ?/@;:%$@",12=216%'(%F$A"+F%('.%!$1.'@3%

%

A(89B(((((((((((((A(,98(((((((((((((C(D9+((((((((((((((
( ( (

% R2G$%.$",'+,%('.%6'0.%=5'2=$%2+%:.;<%=",$3%% % % % % %%%%!"#%%&'()*$
(
*;2( *,,0A$(%6;4-:($@",12=216%'(%F$A"+F%('.%#"A$,%='+,'@$,%2,%C(E9F%"+F%1'1"@%,"@$,%2+%SNN)%-$.$%%

TNNHNNN%0+21,3%
%
U"@=0@"1$%15$%$J?$=1$F%1'1"@%,"@$,%('.%15$%6$".%2(%='+,0A$.,V%2+='A$,%".$%$J?$=1$F%1'%("@@%76%)O%
2+%SNNW3%%<5'-%6'0.%-'.82+#,3%

$!+,$%&'()*$
(GHF(-./01I(

(
(

E9% *.2( 92:% <1"1$%"+F%$J?@"2+%15$%",,0A?12'+,%0+F$.@62+#%15$%15$'.6%'(%@-J:/3:;7(;4-J:7@7@463%
922:! X01@2+$%15$%"FG"+1"#$,%2A?$.($=1%='A?$1212'+%A"6%'(($.%='+,0A$.,3%

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

*=2% LJ?@"2+%-215%15$%"2F%'(%"%F2"#."A%2+%:.;<%=",$%15$%='+F212'+,%('.%"%?.'(21%A"J2A2,2+#%(2.A%1'%7$%
2+%$/02@27.20A%0+F$.%2A?$.($=1%='A?$1212'+M%

( 92:% 2+%15$%,5'.1%.0+P%
922:% 2+%15$%@'+#%.0+3%

((((!"#$%&'()*%
(
*;2( YZ"['.%(''F%.$1"2@$.,%2+%15$%K.2,5%A".8$1H%,0=5%",%*@F2H%;0++$,H%<0?$.\"@0%"+F%]$,='%'?$."1$%

0+F$.%='+F212'+,%'(%KA?$.($=1%U'A?$1212'+V3%
%

;'%6'0%"#.$$%-215%152,%,1"1$A$+1^%R2G$%.$",'+,%('.%6'0.%"+,-$.H%.$($..2+#%1'%A"['.%(''F%
.$1"2@$.,%2+%15$%K.2,5%A".8$1%A$+12'+$F%"7'G$3%

$ $ !+,$%&'()*$
GHF(-./01I(
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2008

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

!
!

*+,-./0%1%2344%5"6789%
%
!"#$%&%(':6'()%#*+,"#-''
.&+*%'*/%'0"#$%&#'+"'1,)&'0"#$%&'2,,34#5-'
6,';'<'$&+*%'0"#$%&#'*,'7%8*+,"'9',"'*/+#'()%#*+,"':0:%&-'
!;;'()%#*+,"#'80&&1'%()0;'<0&3#'4=>'<0&3#5-'
?,*%'*/%'#)2@A+B+#+,"#'+"'*/%'()%#*+,"#-'
'

=>% 2"9% 2?9%%%%%%%%CD:;0+"E'$+*/'*/%'0+A',F'0"'%D0<:;%E'*/%%G@"A%'(%B$5";CH-%
%%%%%%%%%%%%%%%%%%%%%%%%2??9%%%%%%%7*0*%'0"A'%D:;0+"'<D6$$'%D8%:*+,"#'*,'*/%'GI0$',F'6%<0"AH-' !"#$!%&'()*'

%
2E9' J/%'A0*0'2%;,$'&%:&%#%"*#'*/%'<0&3%*'A%<0"A'0"A'#)::;1'#8/%A);%#'F,&'KLM'L;01%&#-'

'
'
'
'
'
'
'

!
'

'

2?9! N#+"O'*/%'02,B%'A0*0E'A&0$'*/%'A+0O&0<'#/,$+"O'*/%'<0&3%*'A%<0"A'0"A'#)::;1''
' 8)&B%#'F,&'KLM'L;01%&#-''
2??9! 7/,$',"'1,)&'A+0O&0<'*/%':&+8%'0"A'()0"*+*1',F'KLM'L;01%&#'0*'$/+8/'*/+#'<0&3%*'+#'+"'

%()+;+2&+)<-'
' 2???9% N#+"O'*/+#'A0*0E'80;8);0*%'*/%'F6?G$%$H"8<?G?<I%'(%C$5";C'$/%"':&+8%'8/0"O%#''

F&,<'PQR'*,'P>R-'47/,$'0;;'1,)&'$,&3+"O#5-''
S,&'*/+#':&+8%'8/0"O%E'+#'A%<0"A'F,&'KLM'L;01%&#'%;0#*+8',&'+"%;0#*+8T''CD:;0+"'1,)&'
0"#$%&-'''

"+$!%&'()*!
2G9%'''''''2?9% .+*/'&%F%&%"8%'*,'1,)&'A+0O&0<'+"'=2E9'2?9E'0##)<%'*/0*'8,"#)<%&'A%<0"A'F,&'KLM'

L;01%&#'+"8&%0#%#'21'QR')"+*#'0*'%08/':&+8%';+#*%A'02,B%E'$/+;%'#)::;1'&%<0+"#'
)"8/0"O%AE'A&0$'*/%';$A'A%<0"A'8)&B%'F,&'*/+#'#+*)0*+,"'0"A'#/,$'*/%'"%$'%()+;+2&+)<'
:&+8%'0"A'()0"*+*1-'

2??9' CD:;0+"'<A'':,##+2;%'&%0#,"#'F,&'*/%'#/+F*'+"'*/%'A%<0"A'8)&B%-'
!"#,!%&'()*!
%J)K%5"678L!

M>' 2"9' CD:;0+"E'$+*/'*/%'0+A',F'0'A+0O&0<E'*/%';,"O'&)"'%()+;+2&+)<':,#+*+,"'F,&'0'<,",:,;1'F+&<''
% % $/+8/'#%%3#'*,'<0D+<+#%':&,F+*#-!

"#,!%&'()*!
' 2E9' 2?9' 6%F+"%':&+8%'A+#8&+<+"0*+,"-''

2??9' CD:;0+"'<D6$$'<IF$8',F':&+8%'A+#8&+<+"0*+,"E')#+"O'#)+*02;%'%D0<:;%#'+"'%08/'80#%-'
' ' ' ' "#$!%&'()*!

2G9% 2?9% 7*0*%'0"A'%D:;0+"'<D6$$'20&&+%&#'*,'%"*&1'F08+"O'%"*&0"*#'*,'0'<,",:,;1'<0&3%*-'
2??9! B$6$#:H"<?';',F'<0&3%*#'4+-%-'0;;,$+"O'<,&%'#)::;+%&#',F'0'O,,A',&'#%&B+8%'+"*,'*/%'

<0&3%*5'+#'0'8,"*+")+"O'A%B%;,:<%"*'+"'*/%'U&+#/'%8,",<1'%-O-'%"%&O1E'<,2+;%':/,"%#E'
*&0"#:,&*'%*8-'

'

+NFH"?;'/,$'A%&%O);0*+,"'8,);A'0FF%8*V'
2?9! W,"#)<%&#',F'*/%'O,,AX#%&B+8%Y!
2??9! C<:;,1%%#'+"'*/%'+"A)#*&1Y!
2???9! L&,F+*#',F'%D+#*+"O'F+&<#-!

"+$!%&'()*!
J)K%5"678L%

!6?G$%%
O%

P:";<?<I%B$5";C$C%
2:;?<89%

P:";<?<I%*:FFH?$C%
2:;?<89%

ZR' [RR' ZR'

MR' \R' QR'

QR' ]R' ]R'

>R' QR' \R'

]R' ZR' [RR'

2007

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

*+,-./0%1%2344%5"6789%
!

"#$%&'%:';6!()&$*+,#$-!!
.'+*&!*/&!0#$%&'$!+#!1,)'!0#$%&'!2,,34$5-!
6,!<'=!%'+*&!0#$%&'$!*,!7&8*+,#!9!,#!*/+$!()&$*+,#!:0:&'-!
";;!()&$*+,#$!80''1!&()0;!<0'3$!4=>!<0'3$5-!
?,*&!*/&!$)2@A+B+$+,#$!+#!*/&!()&$*+,#$-!
!
>?% 2"9% 2@9% 6&C+#&!*/&!&8,#,<+8!*&'<$D!!!!!@<A@B@A;"C%2(@6D9%8;EECFG%%%%%D"67$=%8;EECF-!
!
! !! 2@@9! EF:;0+#G!%+*/!*/&!0+A!,C!;02&;;&A!A+0H'0<$G!*/&!'&;0*+,#$/+:!2&*%&&#!+#A+B+A)0;!! !
! !! ! 4C+'<5!$)::;1!0#A!<0'3&*!$)::;1-!

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

2H9! EF:;0+#G!%+*/!*/&!0+A!,C!0!;02&;;&A!A+0H'0<G!*/&!$)::;1!8)'B&!,C!0#!+#A+B+A)0;!C+'<!+#!
! !! $"IJ!,C!*/&!C,;;,%+#H!8+'8)<$*0#8&$-!7*0*&!,#&!&F0<:;&!+#!$"IJ!80$&-!
!

2@9! "!C+'<!+$!%+;;+#H!*,!+#8'&0$&!$)::;1!0$!:'+8&!'+$&$G!2)*!*/&'&!+$!0!<+#+<)<!:'+8&!2&;,%!
! %/+8/!*/&!C+'<!%+;;!#,*!$)::;1!0*!0;;-!
!
2@@9! !"!C+'<!80#!$)::;1!,#;1!):!*,!0!<0F+<)<!:',A)8*+,#!80:08+*1-!

!
2@@@9! !I/&!:',A)8*!+$!C+F&A!+#!$)::;1!4&-H-!:&'+$/02;&!H,,A5!0#A!0!C+'<!+$!,:&'0*+#H!+#!*/&
! $/,'*!')#-!

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

2I9! J)*;+#&!:/KL!C08*,'$G!,*/&'!*/0#!:'+8&G!%/+8/!0CC&8*!*/&!$)::;1!8)'B&!,C!0#!+#A+B+A)0;!
! !! !C+'<-!K#!&08/!80$&!&F:;0+#!/,%!*/&!C08*,'!0CC&8*$!*/&!$)::;1!8)'B&-!

!",$%&'()*$
MNO%D"678P%

!
!
!
Q?% 2"9! 2@9% "!C+'<!,:&'0*+#H!)#A&'!8,#A+*+,#$!,C!:&'C&8*!8,<:&*+*+,#%+$!0!LE6@I$%="7$6M-!EF:;0+#!
! !! ! */&!8,#8&:*!,C!2&+#H!0!L:'+8&!*03&'M-!!!!!
%
% %% % 2@@9% EF:;0+#G!%+*/!*/&!0+A!,C!0!;02&;;&A!A+0H'0<G!*/&!&()+;+2'+)<!:,$+*+,#!,C!0!C+'<!+#!!!
! !! ! ! 8J'6=%6;<%E$6($I=%I'DE$=@=@'<?%

!",$%&'()*$
$
% 2H9%%%!.+*/!*/&!0+A!,C!0!;02&;;&A!A+0H'0<4$5G!&F:;0+#!*/&!+<:08*!%/+8/!*/&!&#*'1!,C!#&%!C+'<$!!
! !! ! %,);A!/0B&!,#!*/&!<0'3&*!"<A!,#!*/&!&()+;+2'+)<!:,$+*+,#!,C!*/+$!C+'<-!!

!",$%&'()*$
$
% 2I9% 2@9! ! N0#1!C+'<$!*,A01!&#H0H&!+#!E6'A;I=%A@(($6$<=@"=@'<-!EF:;0+#!*/+$!)#A&';+#&A!*&'<!$/,%+#HG!

! %+*/!$)+*02;&!&F0<:;&$G!/,%!+*!80#!2&!08/+&B&A-% %
%
! !! 2@@9! EF:;0+#!*/&!&CC&8*!,C!:',A)8*!A+CC&'&#*+0*+,#!,#!*/&!"O!0#A!NO!8)'B&$!,C!0!C+'<G!!%/+8/!

:'&B+,)$;1!,:&'0*&A!)#A&'!8,#A+*+,#$!,C!:&'C&8*!8,<:&*+*+,#-%% %
! !! ! ! ! ! ! ! ! ! ! !! ! !!!!!!!!!!!!!!!",$%&'()*
% %% % % % % % % % % % % %%%%%%%%%%%%%%%%%%%%%%%%%MNO%D"678P%

$
$

%
%
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2006

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

%
%

*+,-./0%1%2344%5"6789%
%
!"#$%&%:';6'()%#*+,"#-''
.&+*%'*/%'0"#$%&#'+"'1,)&'0"#$%&'2,,34#5-'
6,'<'='$&+*%'0"#$%&#'*,'7%8*+,"'9',"'*/+#'()%#*+,"':0:%&-'
!;;'()%#*+,"#'80&&1'%()0;'<0&3#'4=>'<0&3#5-'
?,*%'*/%'#)2@A+B+#+,"#'+"'*/%'()%#*+,"#-'
'
%
>?% 2"9% C,&'0"0;1*+80;%:)&:,#%#'%8,",<+#*#'<03%'8%&*0+"'0##)<:*+,"#'02,)*'8,"#)<%&'2%/0B+,)&-'
' ' 7*0*%'0"A'%D:;0+"':/@A':&+"8+:0;'0##)<:*+,"#-'

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

% 2B9' !'<0")E08*)&%&',E'*/&%%'A+EE%&%"*':&,A)8*#'80;8);0*%#'*/%':&+8%'%;0#*+8+*1',E'A%<0"A'E,&'%08/'
' ' :&,A)8*'0#'E,;;,$#F'

'
' ' G&,A)8*'HF'''@I->' ' ' G&,A)8*'JF'''@I-K' ' ' G&,A)8*'LF'''@K-M'
' '

N/%'8,<:0"1'$+#/%#'*,'<0D+<+#%'+*#'&%B%")%#-'OD:;0+"'+"'&%#:%8*',E'$"CD',E'*/%#%':&,A)8*#P'
$/0*'8/0"Q%P'+E'0"1P'*/%'8,<:0"1'#/,);A'<03%'+"'*/%':&+8%#'8)&&%"*;1'2%+"Q'8/0&Q%A'*,'%"02;%'
+*'*,'08/+%B%'+*#'0+<-'

$!+,$%&'()*$
'
% 2C9% !'8,"#)<%&'2)1#'IK')"+*#',E'R,,A'!'$/%"'*/%':&+8%',E'R,,A'9'+#'S>-'
' ' ./%"'*/%':&+8%',E'R,,A'9'&+#%#'*,'ST'4*/%':&+8%',E'R,,A'!'&%<0+"+"Q')"8/0"Q%A5'*/%'
''''''''''''''''''''''''8,"#)<%&'2)1#'IU')"+*#',E'R,,A'!-'
'
' ' 2E9' 6%E+"%'C6'88%$F"8=ECE=G%'(%H$I"<H-'
' ' 2EE9' V#+"Q'0"'0::&,:&+0*%'E,&<);0P'80;8);0*%'*/+#'8,"#)<%&W#'8&,##'%;0#*+8+*1',E'A%<0"A'E,&''
' ' ' R,,A'!-''7/,$'1,)&'$,&3+"Q#-'

% 2EEE9'' X#'R,,A'!'0'#)2#*+*)*%'E,&P',&'0'8,<:;%<%"*'*,P'R,,A'9Y'OD:;0+"'1,)&'&%0#,"+"Q-'
!+,$%&'()*$$
JKL%I"678M%

'
'
%
N?' 2"9% 7*0*%'0"A'%D:;0+"'-OA++'3%1'E%0*)&%#',E'0"''FE#'P'FE8=EC%I"67$=-'

!"#$%&'()*$
% 2B9' .+*/'*/%'0+A',E'/0+'8;%0&;1';02%;;%A'A+0Q&0<F'
'
' ' 2E9' OD:;0+"'*/%'#/0:%',E'*/%'Z3+"3%A'A%<0"A'8)&B%W')"A%&',;+Q,:,;1-'
' ' 2EE9' OD:;0+"'*/%';,"Q'&)"'%()+;+2&+)<':,#+*+,"',E'0'E+&<'E08+"Q'0'Z3+"3%A'A%<0"A'8)&B%W-'
% % 2EEE9% OD:;0+"'$/0*'+#'<%0"*'21'*/%'*%&<'Z&+Q+A+*1',E':&+8%#W')"A%&'0'Z3+"3%A'A%<0"A'8)&B%W-''
' '

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

' 2C9% 2E9' OD:;0+"'-OA++%*1:%#',E'8,;;)#+,"'$/+8/'<01',88)&'+"'0"',;+Q,:,;+#*+8'<0&3%*-'
2EE9' 6,'1,)'2%;+%B%'*/0*'*/%'X&+#/'&%*0+;'<0&3%*'E,&'20"3+"Q'#%&B+8%#'4%-Q-':%&#,"0;'8)&&%"*'

088,)"*#-5',:%&0*%#')"A%&',;+Q,:,;+#*+8'8,"A+*+,"#Y''OD:;0+"'1,)&'0"#$%&-'
!-#$%&'()*$
JKL%I"678M%

$
$

2005

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

!
*+,-./0%1%2344%5"6789!

"#$%&'%:';6!()&$*+,#$-!!
.'+*&!*/&!0#$%&'$!+#!1,)'!0#$%&'!2,,34$5-!
6,!<'=!%'+*&!0#$%&'$!*,!7&8*+,#!9!,#!*/+$!()&$*+,#!:0:&'-!
";;!()&$*+,#$!80''1!&()0;!<0'3$!4=>!<0'3$5-!
?,*&!*/&!$)2@A+B+$+,#$!+#!*/&!()&$*+,#$-!
!
>?% 2"9%% 7*0*&!0#A!&C:;0+#!:.@+!D08*,'$!%/+8/!0DD&8*!0!8,#$)<&'E$!A&<0#A!$8/&A);&-! ! !!!!"#$%&'()*$

$
% 2A9!! 4+5! 7/,%F!21!<&0#$!,D!0!;02&;;&A!A+0G'0<F!*/&!<0'3&*!A&<0#A!0#A!$)::;1!D,'!0!:',A)8*-!!
! ! ! ! H#A+80*&!*/&!&()+;+2'+)<!:'+8&!0#A!()0#*+*1!+#!*/+$!<0'3&*-!
!
! ! ! 4++5! IC:;0+#F!%+*/!*/&!0+A!,D!0!$&:0'0*&!A+0G'0<!+#!&08/!80$&F!*/&!&DD&8*$!%/+8/!$"BC!,D!*/&!!
! ! ! ! D,;;,%+#G!<01!/0B&!,#!*/&!02,B&!&()+;+2'+)<!:,$+*+,#J!

! "!$)88&$$D);!0AB&'*+$+#G!80<:0+G#!+#!D0B,)'!,D!*/&!:',A)8*!+$!+#*',A)8&AK!
! "!*0'+DD!,#!+<:,'*$!,D!*/&!:',A)8*!+$!'&<,B&A-! ! ! ! !!!!+,$%&'()*$

% %
% 2B9%% "$$)<&!*/0*!*/&!0B&'0G&!$:&#A+#G!,#!&#&'G1!21!0!;,%@+#8,<&!D0<+;1!+$!LMN!%&&3;1-!!O/&!!
! ! ! :'+8&!,D!&#&'G1!'+$&$!21!PNQ!$,!*/0*!*/&!$0<&!8,#$)<:*+,#!21!0!;,%@+#8,<&!D0<+;1!%,);A!!
! ! ! #,%!8,$*!LMR!%&&3;1-!!
! ! ! O/&!G,B&'#<&#*!+$!8,#$+A&'+#G!+#*',A)8+#G!,#&!,D!*/&!D,;;,%+#G!:,;+81!<&0$)'&$!*,!0$$+$*!!
! ! ! ;,%@+#8,<&!D0<+;+&$J!

!
! G+B+#G!;,%@!+#8,<&!D0<+;+&$!0#!+#8'&0$&A!0;;,%0#8&!,D!LR!%&&3;1!4+#8,<&!
$)::;&<&#*5K!

! $)2$+A+$+#G!*/&!:',A)8&'$!,D!&#&'G1!$,!*/0*!&#&'G1!80#!8,#*+#)&!*,!2&!$,;A!0*!*/&!!
! +#+*+0;!:'+8&!4:'+8&!$)2$+A15-!

!
! ! ./+8/!:,;+81!<&0$)'&!%,);A!1,)!0AB+$&!*/&!G,B&'#<&#*!*,!*03&S!!IC:;0+#!*/&!&8,#,<+8!!

'&0$,#$!D,'!1,)'!0#$%&'-! ! ! ! ! ! ! ! ! !
$ $ $ $ $ $ $ $ $ $ $ $ $$$!",$%&'()*!

% % % % % % % % % % % % % %%%D)EF"678G%
!
H?% 2"9!! ! 7*0*&!0#A!&C:;0+#!*/&!0$$)<:*+,#$!)#A&';1+#G!*/&!*/&,'1!,D!IFJ$6($B=%B'FJ$=I=I'<-!!!

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !!!!",$%&'()*!
! 2A9% % 2I9%% IC:;0+#F!%+*/!*/&!0+A!,D!0!8;&0';1!;02&;;&A!A+0G'0<!*/&!;,#G!')#!&()+;+2'+)<!:,$+*+,#!,D!0!D+'<!+#!
! ! ! ! IFJ$6($B=%B'FJ$=I=I'<-!!

! ! ! 2II9!!7*0*&!0#A!&C:;0+#!/0+%D&0*)'&!,D!*/+$!D+'<!+#!;,#G!')#!&()+;+2'+)<!%/+8/!%,);A!2&! !
! ! ! ! 8,<<,#!*,!0!D+'<!+#!;,#G!')#!&()+;+2'+)<!)#A&'!J$6($B=%B'FJ$=I=I'<-$
! ! ! 2III9%7*0*&!0#A!&C:;0+#!/0+%D&0*)'&!,D!*/+$!D+'<!+#!;,#G!')#!&()+;+2'+)<!%/+8/!%,);A!2&! !
! ! ! ! 8,<<,#!*,!0!D+'<!+#!;,#G!')#!&()+;+2'+)<!)#A&'!F'<'J'KL-!
! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !!!!-,$%&'()*!
% 2B9%% T,#$+A&'!*/&!'&*0+;!<0'3&*!D,'!:&*',;-!!!
! ! ! 6,!1,)!2&;+&B&!*/0*!*/+$!<0'3&*!,:&'0*&$!)#A&'!8,#A+*+,#$!,D!+<:&'D&8*!8,<:&*+*+,#S!7*0*&!'&0$,#$!
! ! ! D,'!1,)'!0#$%&'-! ! ! ! ! ! ! ! ! ! !
$ $ $ $ $ $ $ $ $ $ $ $ $ $ $ $ $$$!.#$%&'()*$
% % % % % % % % % % % % % %%%D)EF"678G%

$

Mr	  Traynor©	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  St.	  Michaels	  College

12



2004

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

%
*+,-./0%1%2344%5"6789%

%
!"#$%&':';6'()%#*+,"#-'
.&+*%'*/%'0"#$%&#'+"'1,)&'0"#$%&'2,,34#5-'
6,'<'='$&+*%'0"#$%&#'*,'7%8*+,"'9',"'*/+#'()%#*+,"':0:%&-'
!;;'()%#*+,"#'80&&1'%()0;'<0&3#'4=>'<0&3#5-'
?,*%'*/%'#)2@A+B+#+,"#'+"'*/%'()%#*+,"#-'
'
>?' 2"9' CD:;0+"E'$+*/'*/%'0+A',F'0'A+0G&0<E'*/%';,"G'&)"'%()+;+2&+)<':,#+*+,"',F'0'<,",:,;1'F+&<-''

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

2@9% HF'F+&<#'$+#/'*,'%"*%&'0'<,",:,;1'<0&3%*'*/%1'$+;;'F08%'20&&+%&#'*,'%"*&1-'
''''''''''''CD:;0+"'-AB++',F'*/%#%'20&&+%&#-''

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

2C9'' HF'0'<,",:,;1'F+&<'$+#/%#'*,'%"G0G%'+"':&+8%'A+#8&+<+"0*+,"E'8%&*0+"'8,"A+*+,"#'<)#*'0::;1-'
%7*0*%'0"A'%D:;0+"%-AB++%,F'*/%#%'8,"A+*+,"#-' ' ' ' ' ' '

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

2D9%%%%%%%H&+#/'#%<+@#*0*%'*&0"#:,&*'8,<:0"+%#'0&%'F08+"G'+"8&%0#+"G'8,<:%*+*+,"-'
%%%%%%%%%%%%6+#8)##%/0+%:,##+2;%'0AB0"*0G%'0"A%/0+%:,##+2;%'A+#0AB0"*0G%',F'*/+#'A%B%;,:<%"*'F,&I'

J,"#)<%&#K'
% % %%%%%%%E0F%

C<:;,1%%#',F'#%<+@#*0*%'*&0"#:,&*'8,<:0"+%#-%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% %%%%%!",$%&'()* %%%%%%%%%%
%%%%%%
%

%G)H%I"678J%
%

%

K?% 2"9' 6%F+"%'*/%'F,;;,$+"G'*1:%#',&'A%G&%%#',F'L6MC$'%;0#*+8+*1',F'A%<0"AI'
2M9% L%&F%8*;1'%;0#*+8'A%<0"AK'
2MM9% L%&F%8*;1'+"%;0#*+8'A%<0"AK'
2MMM9% C;0#*+8'A%<0"AK'
2MN9% M"+*0&1'%;0#*+8'A%<0"A-''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''$

'''''!",$%&'()*$
'
2@9% 7*0*%'0"A'%D:;0+"':.O+'F08*,&#'*/0*'0FF%8*'L6MC$'%;0#*+8+*1',F'A%<0"A-''''''''''''''''''''''''''!"#$%&'()*$
'
2C9% !'8,"#)<%&'#:%"A#'NOPQ':%&'<,"*/',"'0':&,A)8*'$/%"'+*#')"+*':&+8%'+#'RQ8E'0"A'8,"*+")%#'

*,'#:%"A'NOPQ':%&'<,"*/',"'*/+#':&,A)8*'$/%"'+*#')"+*':&+8%'+"8&%0#%#'*,'NO-'
'

2M9% M#+"G'*/%'F,&<);0'2%;,$E'80;8);0*%'*/%'8,"#)<%&S#':&+8%'%;0#*+8+*1',F'A%<0"A-'
7/,$'0;;'1,)&'$,&3+"G#-'
''
T''''''''LO'U'LP'
L'''''''''TO'U'TP''

'
2MM9' H#'A%<0"A'F,&'*/+#':&,A)8*'%;0#*+8E'+"%;0#*+8',&')"+*0&1'%;0#*+8V'
'
2MMM9% 7/,);A'*/%'#%;;%&'<03%'0"1'8/0"G%#'+"'*/%'#%;;+"G':&+8%',F'*/+#'8,<<,A+*1'*,'+"8&%0#%'
'' ,B%&0;;'&%B%")%V'CD:;0+"'1,)&'0"#$%&-'''

''''''''''''!-,$%&'()*%%
%

G)H%I"678J%

W'

2003	  Q2

!
!
!

"#$%&'()!*!!!+,-%&'.'&/!
!"#$%&'()&$!(#$!"#$%&%'()*#$#*+&,-&.%/(0.$")*$!((#$$",))&%'()*#$#*+&,-&.%/(0.+$$$$
$$$$$$$$,)$&"-.$-"/&0$/1"1&$1.&$'23456"$78$9.(-.$(1$(/$4&"/53&*+$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$!:;$4"3</#$
$
$!(#$=3(-&$>6"/1(-(18$2'$%&4")*$4&"/53&/?$

1.&$@&3-&)1"A&$B$@32@231(2)"1&$-.")A&$()$1.&$C5")1(18$*&4")*&*$'23$"$A22*$-"5/&*$78$
1.&$@&3-&)1"A&$B$@32@231(2)"1&$-.")A&$()$1.&$@3(-&$2'$1."1$A22*+$

!
!!!!!!!!!D23456"?$$ E$$F$$$$=G$H$=:$$$$$$$$$$$$$$$$
$$$$$$$$$$$$$$$$$$$$$$$$$$ =$$$$$$$$$EG$H$E:$$$

!"#$%$&$'%()(*'++",&(-'+./012(34(.1+56(7+18"8(
$
!((#$I32//$>6"/1(-(18$2'$%&4")*$4&"/53&/?$

1.&$@&3-&)1"A&$B$@32@231(2)"1&$-.")A&$()$1.&$*&4")*$'23$2)&$A22*$-"5/&*$78$1.&$
@&3-&)1"A&$B$@32@231(2)"1&$-.")A&$()$1.&$@3(-&$2'$21.&3$A22*/+$

$
$$$$$$$$$$D23456"$?$$$$$$$$$$$ $EF$$$F$$$=JG$H$=J:$
$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$ $=J$$$$$$$$EFG$H$EF:$$$$$$$$$$$$$$$$$$$$$$$$$$$$

!

!!!!!"#$%$&$'%()(*'++",&(-'+./012(34(.1+56(7+18"8(
!

!7#$K.&)$1.&$@3(-&$2'$A22*$F$(/$L:M$1.&$C5")1(18$*&4")*&*$2'$A22*$J$(/$G0:;;$5)(1/+$$
$$$$$$$$K.&)$1.&$@3(-&$2'$N22*$F$'"66/$12$L:O$!1.&$@3(-&$2'$N22*$J$5)-.")A&*#$1.&$C5")1(18$
$$$$$$$*&4")*&*$2'$A22*$J$'"66/$12$P;;$5)(1/+$$
$

!(#$ Q/()A$1.&$-32//$&6"/1(-(18$2'$*&4")*$'23456"0$-"6-56"1&$1.&$-32//$&6"/1(-(18$2'$
*&4")*$'23$N22*$J+$R.29$"66$8253$923<()A/+$

!((#$$$,/$A22*$J$"$/57/1(151&$'23$23$-24@6&4&)1$12$A22*$FS$$>T@6"()$8253$-.2(-&+$$
$
$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$!:U$4"3</#$!
!

!(#$$D23456"$?$$$$$$$$$$$$$$$$$$$$$$ $EF$$$F$$$=JG$H$=J:$
$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$ $=J$$$$$$$$EFG$H$EF:$$$$$$$$$$$
!

$$$$$$$$$$$$$$$$$$!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!$$$$$$$$V$W;;$$$0!!!!!!!!!!:M$$H$:O$$$$$$$!U;#$
$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$V$$$W$$$$$$$$$$G:;;$H$P;;$$$!:;;;#$$$$$$$$X$$H$:+U$
$
Y$-233&-1$'(A53&/$"1$:$4"3</$&"-.?1*!2-34%5I233&-1$R(A)?*!2-34%5I233&-1$")/9&3?$6!24%$
$
$

P$

!
!
!

"#$%&'()!*!!!+,-%&'.'&/!
!"#$%&'()&$!(#$!"#$%&%'()*#$#*+&,-&.%/(0.$")*$!((#$$",))&%'()*#$#*+&,-&.%/(0.+$$$$
$$$$$$$$,)$&"-.$-"/&0$/1"1&$1.&$'23456"$78$9.(-.$(1$(/$4&"/53&*+$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$!:;$4"3</#$
$
$!(#$=3(-&$>6"/1(-(18$2'$%&4")*$4&"/53&/?$

1.&$@&3-&)1"A&$B$@32@231(2)"1&$-.")A&$()$1.&$C5")1(18$*&4")*&*$'23$"$A22*$-"5/&*$78$
1.&$@&3-&)1"A&$B$@32@231(2)"1&$-.")A&$()$1.&$@3(-&$2'$1."1$A22*+$

!
!!!!!!!!!D23456"?$$ E$$F$$$$=G$H$=:$$$$$$$$$$$$$$$$
$$$$$$$$$$$$$$$$$$$$$$$$$$ =$$$$$$$$$EG$H$E:$$$

!"#$%$&$'%()(*'++",&(-'+./012(34(.1+56(7+18"8(
$
!((#$I32//$>6"/1(-(18$2'$%&4")*$4&"/53&/?$

1.&$@&3-&)1"A&$B$@32@231(2)"1&$-.")A&$()$1.&$*&4")*$'23$2)&$A22*$-"5/&*$78$1.&$
@&3-&)1"A&$B$@32@231(2)"1&$-.")A&$()$1.&$@3(-&$2'$21.&3$A22*/+$

$
$$$$$$$$$$D23456"$?$$$$$$$$$$$ $EF$$$F$$$=JG$H$=J:$
$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$ $=J$$$$$$$$EFG$H$EF:$$$$$$$$$$$$$$$$$$$$$$$$$$$$

!

!!!!!"#$%$&$'%()(*'++",&(-'+./012(34(.1+56(7+18"8(
!

!7#$K.&)$1.&$@3(-&$2'$A22*$F$(/$L:M$1.&$C5")1(18$*&4")*&*$2'$A22*$J$(/$G0:;;$5)(1/+$$
$$$$$$$$K.&)$1.&$@3(-&$2'$N22*$F$'"66/$12$L:O$!1.&$@3(-&$2'$N22*$J$5)-.")A&*#$1.&$C5")1(18$
$$$$$$$*&4")*&*$2'$A22*$J$'"66/$12$P;;$5)(1/+$$
$

!(#$ Q/()A$1.&$-32//$&6"/1(-(18$2'$*&4")*$'23456"0$-"6-56"1&$1.&$-32//$&6"/1(-(18$2'$
*&4")*$'23$N22*$J+$R.29$"66$8253$923<()A/+$

!((#$$$,/$A22*$J$"$/57/1(151&$'23$23$-24@6&4&)1$12$A22*$FS$$>T@6"()$8253$-.2(-&+$$
$
$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$!:U$4"3</#$!
!

!(#$$D23456"$?$$$$$$$$$$$$$$$$$$$$$$ $EF$$$F$$$=JG$H$=J:$
$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$ $=J$$$$$$$$EFG$H$EF:$$$$$$$$$$$
!

$$$$$$$$$$$$$$$$$$!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!$$$$$$$$V$W;;$$$0!!!!!!!!!!:M$$H$:O$$$$$$$!U;#$
$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$V$$$W$$$$$$$$$$G:;;$H$P;;$$$!:;;;#$$$$$$$$X$$H$:+U$
$
Y$-233&-1$'(A53&/$"1$:$4"3</$&"-.?1*!2-34%5I233&-1$R(A)?*!2-34%5I233&-1$")/9&3?$6!24%$
$
$

P$

!
"##$!%&&'!(!#)!*!)+,)-#-+-.!/&&'0!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!"#$%&'"(%$)*)!!
!!!!!!!
!!!!!!12#)!3.*4)!-2*-!*)!-2.!56#7.!&8!/&&'!9!'.76.*).':!7&4)+3.6)!);#-72.'!86&3!%&&'!
!!!!!!(!-&!-2.!72.*5.6!*<-.64*-#=.:!%&&'!90!!
!
!
"7$!>!8#63!2*)!-2.!8&<<&;#4/!56#7.!.<*)-#7#-#.)!&8!'.3*4'!8&6!-;&!/&&'):!%&&'!
!!9!*4'!%&&'!(?!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!"@A!3*6B)$!
!
!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!%&&'!9!C!DE0A!!!!!!!!!!%&&'!(!C!DA0F!
!
!G2*-!72*4/.):!#8!*4H:!)2&+<'!-2.!8#63!3*B.!#4!-2.!).<<#4/!56#7.!&8!.*72!&8!!
!-2.!/&&')!-&!#476.*).!&=.6*<<!6.=.4+.I!JK5<*#4!H&+6!*4);.60!!!!!!
!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
! !""#$%&$'()*$ !""#$+&$'*),$
1H5.!&8!%&&'! L&63*<!,.7*+).!

#-!2*)!*!M!NJO0!
L&63*<!,.7*+).!
#-!2*)!*!M!NJO0!

P&33.4-! J<*)-#7!
,.7*+).!NJO!Q!R!

S4.<*)-#7!
,.7*+).!NJO!T!R!

N6#7.!72*4/.! O.76.*).!56#7.! S476.*).!56#7.!
J88.7-)!&4!
'.3*4'!

O.3*4'!;#<<!6#).! O.3*4'!;#<<!8*<<!

P&35*6#)&4!! U.7*+).?!
!!!!-2.!V!#476.*).!#4!'.3*4'!

.K7..')!
-2.!V!'.76.*).!#4!56#7.!

U.7*+).?!
!-2.!V!#476.*).!#4!56#7.!

.K7..')!
!!!!-2.!V!'.76.*).!#4!'.3*4'!

J88.7-!&4!!
1&-*<!6.=.4+.!

!
12#)!;#<<!#476.*).!

!
12#)!;#<<!#476.*).!

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

$
!
!
!
!
!
!
!
!
!
!

W!

Mr	  Traynor©	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  St.	  Michaels	  College

13



2003	  Q3!"#$%&'()*)))+#,-(.)-(.)/'($",#0)1#2-3&'"0)
!
"#$!"%$!&'#'(!#)*!(+,-#%)!4567!.#/'012!34%/4!#..(/'!#!/0)256(127!*(6#)*!2/4(*5-(8!!
!!!!!!!!!!0'4(1!'4#)!'4(!,1%/(!0.!'4(!900*!%'2(-.:!!!
!!!!"%%$!;+,-#%)!'4(!(/0)06%/!1#'%0)#-(!.01!#2256%)9!'4#'!#!,(120)72!*(6#)*!/51<(!.01!#!
!!!!!!!!!!)016#-!900*!2-0,(2!*03)3#1*:!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!"=>!6#1?2$!
!
"%$!@4(!.#/'0128!34%/4!%).-5()/(!#!/0)256(1A2!*(6#)*!2/4(*5-(B!
!

CD!E!.!"FGH8!I8!@8!;8!H8!J$!!
!
"#$!'4(!,1%/(2!0.!/06,-(6()'#1K!#)*!25L2'%'5'(!900*2!
M.!'4(!,1%/(!0.!#!/06,-(6()'#1K!900*!1%2(2!'4()!*(6#)*!.01!'4%2!900*!.#--2!N!(:9:!
#)!%)/1(#2(!%)!'4(!,1%/(!0.!,('10-!3%--!1(25-'!%)!#!*10,!%)!'4(!*(6#)*!.01!-#19(!/#12:!
M.!'4(!,1%/(!0.!#!25L2'%'5'(!900*!1%2(2!'4()!*(6#)*!.01!'4%2!900*!1%2(28!#2!%'!4#2!L(/06(!
1(-#'%<(-K!/4(#,(1:!
!
"L$!'4(!%)/06(!0.!'4(!/0)256(1!
O01!602'!900*2!#2!%)/06(!1%2(2!'4(!*(6#)*!%)/1(#2(2!#)*!<%/(!<(12#!
(:9:!26#--(1!P5#)'%'%(2!0.!900*2!#1(!L0594'!34()!#!,(120)!L(/06(2!5)(6,-0K(*:!
!
"/$!'4(!/0)256(12A!'#2'(2!01!,1(.(1()/(!.01!#!/0660*%'K!
Q4()!#!/0660*%'K!/06(2!%)'0!.#24%0)!01!%)'0!2(#20)!'4(1(!%2!#)!%)/1(#2(!%)!'4(!
P5#)'%'K!*(6#)*(*!#'!(#/4!,1%/(:!D*<(1'%2%)9!#''(6,'2!'0!%).-5()/(!'#2'(!%)!.#<051!0.!
'4(!900*:!
!
"*$!@4(!(+,(/'#'%0)2!/0)/(1)%)9!.5'51(!,1%/(28!#<#%-#L%-%'K!0.!%)/06(!
M.!#!/0)256(1!(+,(/'2!'4#'!.5'51(!,1%/(2!#1(!-%?(-K!'0!L(!91(#'(1!'4#)!'4(K!#1(!#'!,1(2()'8!
'4()!'4(1(!3%--!L(!#)!%)/1(#2(!%)!'4(!*(6#)*!.01!'4(!900*!#'!(#/4!,1%/(:!
!
"($!90<(1)6()'!1(95-#'%0)2!!!!
M.!'4(!90<(1)6()'!%)%'%#'(2!#!,1091#66(!'0!/51'#%-!/0)256,'%0)!0.!#!,#1'%/5-#1!,10*5/'!
'4()!%'!6#K!#..(/'!'4(!*(6#)*!.01!#!900*!!
(:9:!#!4(#-'4!(*5/#'%0)!/#6,#%9)!'0!/51'#%-!/%9#1(''(!/0)256,'%0):!
!
".$!J),-#))(*!.#/'012!
M.!'4(1(!3#2!#!25**()!4(#'3#<(!'4%2!6#K!1(25-'!%)!#)!%)/1(#2(!%)!'4(!*(6#)*!.01!
25)/1(#6!R!%/(!/1(#6!('/:!
!

!"#$%&'(")"*"+,-.("/-,010"
!
!

SS!

!
!
!
"##$!%&'!(')*+,!)!-'(*+,.*!/'0),/!12(3'!4+(!)!,+(0)5!6++/!*5+-'*!/+7,7)(/8!
!
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2001	  Q2

1. (a) State and explain the assumptions underlying the theory of Imperfect Competition. (25 marks)

(b) Draw the demand curve which faces a firm in imperfect competition and justify its shape. (10 marks)

(c) Discuss, with the aid of a clearly labelled diagram, the implications of the assumptions in (a) above, on
the equilibrium of the firm in the long run under conditions of imperfect competition. (30 marks)

(d) State ONE FEATURE of this firm in long run equilibrium which would be common to a firm in long
run equilibrium under EITHER perfect competition OR monopoly. (10 marks)  

[75 marks]

2. (a) Define what is meant by price elasticity of demand. (10 marks)

(b) A consumer buys 80 units of a good when the price is £1.50. The price increases to £1.75 and the
consumer now buys 70 units.

ii(i) Using the formula below, calculate the consumer’s price elasticity of demand. Show all your
workings.

!Q  x P1 + P2
!P Q1 + Q2

i(ii) Is demand for this good elastic, inelastic or unitary elastic?

(iii) The seller of the above good wishes to earn maximum revenue.  What changes, if any, should 
the seller make in the selling price of the good to earn maximum revenue? Explain your answer.

(35 marks)

(c) State and explain FOUR factors that affect price elasticity of demand. (30 marks)
[75 marks]

3. (a) State FOUR factors that affect the supply of a good, other than the price of the good itself, and explain
how each factor affects supply. (25 marks)

(b) State and explain the principal economic assumptions made about consumer behaviour. (25 marks)

(c) The law of diminishing marginal utility states that as additional units of a good are consumed the
marginal utility of this good will eventually decline.

ii(i) State and explain the assumptions underlying the law of diminishing marginal utility.

i(ii) Give TWO examples of commodities which do not comply with this law. Justify each choice with
a brief explanation.

(25 marks)
[75 marks]

Page 2 of 4
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2001	  Q3

1. (a) State and explain the assumptions underlying the theory of Imperfect Competition. (25 marks)

(b) Draw the demand curve which faces a firm in imperfect competition and justify its shape. (10 marks)

(c) Discuss, with the aid of a clearly labelled diagram, the implications of the assumptions in (a) above, on
the equilibrium of the firm in the long run under conditions of imperfect competition. (30 marks)

(d) State ONE FEATURE of this firm in long run equilibrium which would be common to a firm in long
run equilibrium under EITHER perfect competition OR monopoly. (10 marks)  

[75 marks]

2. (a) Define what is meant by price elasticity of demand. (10 marks)

(b) A consumer buys 80 units of a good when the price is £1.50. The price increases to £1.75 and the
consumer now buys 70 units.

ii(i) Using the formula below, calculate the consumer’s price elasticity of demand. Show all your
workings.

!Q  x P1 + P2
!P Q1 + Q2

i(ii) Is demand for this good elastic, inelastic or unitary elastic?

(iii) The seller of the above good wishes to earn maximum revenue.  What changes, if any, should 
the seller make in the selling price of the good to earn maximum revenue? Explain your answer.

(35 marks)

(c) State and explain FOUR factors that affect price elasticity of demand. (30 marks)
[75 marks]

3. (a) State FOUR factors that affect the supply of a good, other than the price of the good itself, and explain
how each factor affects supply. (25 marks)

(b) State and explain the principal economic assumptions made about consumer behaviour. (25 marks)

(c) The law of diminishing marginal utility states that as additional units of a good are consumed the
marginal utility of this good will eventually decline.

ii(i) State and explain the assumptions underlying the law of diminishing marginal utility.

i(ii) Give TWO examples of commodities which do not comply with this law. Justify each choice with
a brief explanation.

(25 marks)
[75 marks]

Page 2 of 4
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Answers	  (Short	  Ques9ons)

1.

3 | P a g e

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

+3 State 456/ steps involved in constructing a Consumer Price Index (CPI). 

             Step 1: Determine the commodities to be included in the index. 
                               What the average Irish family buys frequently and in large quantities (National Average Family Shopping Basket). 

             Step 2: Determine prices in the base year.
             Step 3: Calculate a Simple Price Index (SPI) for each commodity.
             Step 4: Determine the weight to be attached to each commodity. 
             Step 5: Multiply the SPI for each commodity by its ‘weight’ and add to derive the CPI.

7(859:;1(<(7(-./01(=.>?(@(+A(-./01(

B3( Define a mixed economy. State ;C5 examples of economic activity which supports the view that 

Ireland is a mixed economy. 

Definition: An economy that incorporates elements of both central planning (government 
involvement) and private enterprise in its economic system. 

$C5("<.-8D=1E(

+3 "<91;=:>=(54(!5>9.D(F./;:=/1?98(
Allows for the involvement of the government and other social partners in setting and 
achieving targets, over a specified period of time.

B3 "<91;=:>=(54(1=-9G1;.;=(H5I9=1(.:I(8/9J.;=(=:;=/8/91=
Both producing goods and supplying services in areas like transport, energy and 
communications.   

K3 L5J=/:-=:;(M=8./;-=:;1(N(O=P6D.;5/1(
Regulate economic activities through their actions e.g. the financial services regulator. 

73 Q=P91D.;95:(8.11=I(HR(L5J=/:-=:;(
Controls the activities of individuals / firms, such as the various labour laws  
e.g. Minimum Wage Law / Planning Laws / Companies Acts etc. 

(S3((T1=(54(;.<.;95:(N(P5J=/:-=:;(=<8=:I9;6/=(
The use of fiscal policy by the government affects economic activity and can alter
market outcomes. 

+A(-./01(*+BU72(
2.

6 | P a g e

!" A consumer buys 20 units of Good A when the price of Good B is €8. When the price of Good B rises 
to €10 (the price of Good A remaining unchanged) the consumer buys 12 units of Good A. 
Using an appropriate formula, calculate this consumer’s cross elasticity of demand for Good A. 

 (Show your workings.) Is Good A a substitute for, or a complement to, Good B?  Explain you answer. 

QA X   PB1  +  PB2

PB          QA1 +  QA2

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

.$$$#$$,",/$

Good A is a 0123452567.   It has a negative$089.

(:$2;<=>$*!'/',',+$$

?"  In September 2010 approximately 5.1% of mortgage accounts were @6$;<<5;<>$(behind on mortgage 
payments) of 90 days or more. Outline 7A1 economic <5;>16> for this development and 7A1 ;B7@16>
financial institutions could take to help mortgage customers. 

 Two reasons: 

("$C6B<5;>5D$@675<5>7$<;75>$resulting in increased costs of borrowing.

,"$C6B<5;>5D$E652341F2567G$resulting in a loss of income and difficulty in repaying mortgage.
-"$8B1612@B$<5B5>>@16G$employees have lower incomes resulting from tax increases/reductions in pay. 
H"$I5B=45>>$456D@6JK$L1<<1A@6JG

100% mortgages were issued and now lenders are unable to repay debt; 
People borrowed too much and now can’t meet the repayments. 

Two actions:

("$I5#>BM5DE45$7M5$41;6$B167<;B7G
Extend the loan repayment period, thereby reducing the monthly repayment. 

,"$C675<5>7$164F$3;F2567>G Defer capital repayments until a later day so monthly payment falls. 
-"$N1$356;47F$3;F2567>$such as extra interest charges for those in arrears 
H"$95L7$K$5OE@7F$>A;3>G Take part ownership of the property in return for reduced repayments. 
/" 95L7$P1<J@Q565>> for those with no foreseeable chance of repayment-cancel their debt. 
R. I5#Q;4E5$3<135<7@5> at market value and base interest repayments on this value. 

(:$2;<=>$*/'H'H'H+$
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3.

!"#"$ % & ' "
"

!

!"! !"!#$%&'()*!&+)%,&!-.//!($%0123!$%!4*$,'#0!"!51)%!60&!+*6#)!6&!-.!7%,!#$%06%')&!0$!&+)%,!-.//!($%0123!
51)%!60&!+*6#)!6%#*)7&)&!0$!-.89/8!:72#'270)!01)!#$%&'()*;&!+*6#)!)27&06#603!$<!,)(7%,8!=1$5!722!3$'*!

5$*>6%?&!7%,!)@+276%!3$'*!7%&5)*8!

!

!!!!!A$*>6%?&B!

!

!!!!!C'7%0603!DB!!!!-.//!E!-.!!!!!!!F!D//!'%60&8!!!!

!!!!!C'7%0603!.B!!!-.//!E!-.89/!!!F!!!G/!'%60&8!!

!

H!./I!!!@!!!-.!!J!-.89/!K!L89/MI!!!!!F!!!!!H!I!D8/I!
9/I!!!!!!!!D//!J!G/!!!!!KDG/MI!

!

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

N16&!?$$,!6&!7!%$*(72!?$$,!O)#7'&)!60!17&!7!(6%'&!&6?%!E!$O)3&!01)!275!$<!,)(7%,8!

N16&!?$$,!6&!'%60!)27&06#!O)#7'&)!4PQ!F!D8!
!

2$)&*+,"!
!

!!!

!

!

2"! Q)<6%)!01)!0)*(!R%$%H+*6#)!#$(+)0606$%;8!=070)!'34!)@7(+2)&8!
!

!

!!!!!!Q)<6%606$%B!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!1($)&*+,!
!

:$(+)0606$%!O)05))%!<6*(&!51)*)!)7#1!<6*(!0*6)&!0$!6%#*)7&)!60&!&72)&!E!(7*>)0!&17*)!O3!

()01$,&!$01)*!017%!#17%?6%?!+*6#)&8!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

!

!

N5$!)@7(+2)&B!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!

5*&67869B!)&07O26&16%?!,6<<)*)%0!O*7%,!%7()&!<$*!01)!+*$,'#0&!
:&.+&9869B!'&)!$<!,6&06%#06S)!+7#>7?6%?!0$!#2)7*23!,6&06%?'6&1!$%)!+*$,'#0!<*$(!7%$01)*!
;4)<-'8'8=-$ >7=-*'8,869B! 1)2+&! #*)70)! ,6<<)*)%#)&! O)05))%! +*$,'#0&! 6%! 01)! (6%,&! $<!
#$%&'()*&!

?<-6869$/4@*,B!$<<)*!)@0)%,),!$+)%6%?!1$'*&!<$*!#$%&'()*&!
A@&B8'C$4D$,-*=8.-B!6(+*$S)!&07<<!&)*S6#)T!6(+*$S)!273$'0!$<!+*)(6&)&!
E<46,4*,/8<B!2$#72!E!%706$%72!)S)%0&!
E<-.8&B$4DD-*,B!<*))!?6<0&E!($%)3H#$'+$%&E!2$37203!#7*,&!)0#8!

!

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

!

!

!

4.

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

+3 Outline 456 non-insurable risks faced by entrepreneurs. 

Loss of profits due to falling demand
Poor decision-making / poor management. 
Industrial relations disputes.
Changes in consumers taste or fashion. 
Entry of competition into the industry. 
Changes in competitive conditions e.g. new legislation!

7(869:41(;(<(-./01(=.>?(@6/(A=B=C68-=:4(
(((( ( ( ( ( ( ( ( ( ( ( ( ( (*+D(-./012(

73 The diagram below represents the demand curve facing a firm in Perfect Competition. 

This demand curve is;           * (>6//=>4(.:15=/2

3 | P a g e

Unitary Elastic  

Perfectly Inelastic  

E=/@=>4CF("C.149>( (

      State the reason for your choice:

Q

P

D=AR=MR"#

Any deviation in price from P1 will result in quantity demand falling to zero. 

Perfectly elastic: G(-./01     and bulleted point above: +7(-./01

*+D(-./012(
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5.

4 | P a g e

!" Ireland has a mixed economy.  What do you understand by the underlined term? State #$% economic
advantage, and #$% economic disadvantage of this economic system. 

&'()*$*+,#$-

An economy that incorporates elements of both central planning (government 
involvement) and private enterprise in its economic system. 

./0*$+*1%-

Benefit from efficiency encouraged by free enterprise with regulation from central 
government. 
Entrepreneurial talent is encouraged.
Ensures a fairer distribution of wealth within the country. 
Regulation by the government is essential to limit possible abuses of the market. 
Provision of essential services may be provided by government. 

2,3*/0*$+*1%-

The government may be forced to financially support unsuccessful enterprises in the 
short-term which will cost the public in the long-term. 
A large public sector and private sector may be politically divisive which could affect 
how economic problems are solved.  
State intervention may results in higher taxes / bureaucracy /inefficiencies. 

&'()*$*+,#$-4546*783"4#$%4*/0*$+*1%494:46*7834*$/4#$%4/,3*/0*$+*1%494:46*7834
4 4 4 4 4 4 4 4 4 4 4 4 444444444444444;<=46*783>4

:" Define cost-push inflation.  Identify +?#4sources of this form of inflation in the Irish economy.  
2%@,$,+,#$-

Any increase in the general level of prices due to an increase in the costs of 
production/costs of inputs faced by the producer. 

A#B7C%3-

Increased wage demands due to minimum wage or social partnership agreements. 
Indirect taxes imposed on business such as VAT and excise duties on goods. 
Increased prices for raw materials e.g. oil. 
Increased costs of production e.g. utility charges; costs of rent; insurances etc. 

2%@,$,+,#$-4546*783"4+?#43#B7C%3494:46*7834%*CD"4

;<=46*783>4

6.

6 | P a g e

!" #$%   State the &$'()*(+,-,.,/0,.1(2$31,.$4(56,4,67.

This law states that as a consumer consumes additional units of a good the 
marginal utility/ extra satisfaction  derived from each additional unit consumed will 
eventually decline.

+8*,.,6,).(9(:(-$3;/

#<%    The table below illustrates the Law of Diminishing Marginal Utility. 

Number of units consumed 1 2 3 4 5 6

Total Utility in units 30 65 85 100 110 115

Marginal Utility in units 30 => ?@ A> A@ >

>(*,1B38/(9(A-$3;(8$C0D(>(-$3;/(

Complete the table and state the point after which diminishing utility set in. 

Diminishing utility sets in after the consumption of the 2nd unit/when the 3rd unit is 
consumed. 

=(-$3;/(
(((((((((((((((#A!(-$3;/%(

E" Define ‘economic development’.  Explain 6') social costs of economic development.  

+8*,.,6,).:

An increase in GNP per head of population, which is accompanied by a fundamental 
change in the structure of society.

FGH4$,.(6')(/)C,$4(C)/6/I
Pollution of air/water e.g. water pollution in Galway. 
Disfigurement of the landscape e.g. construction of roads disfigures the landscape. 
Possible loss of cultural heritage e.g. the construction of M3 through Hill of Tara. 
Traffic congestion in cities and towns with resulting problems. 
Global warming: increased carbon emissions will affect global weather patterns. 
Reduction in public amenities / urban sprawl/communities have less public spaces. 

+8*,.,6,).I(E(-$3;/"(
?(J)C,$4(K)/6/I(>(-$3;/(L(M(-$3;/"((

(((((((((((((((#A!(-$3;/%(
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!!!!21!3*2.#)$&2'!/0&)0!&,!)2+3%($(%9!,3()&1&)!F'2$!-.-3$-8%(!$2!2$0(*!#,(,!(4=4!-!*-&%/-9!,$-$&2'G4!
!!!!H1!-!3-9+('$!&,!+-.(!12*!$0(!#,(!21!$0&,!,3()&1&)!1-)$2*!$0('!$0&,!('$&*(!3-9+('$!/2#%.!8(!()2'2+&)!*('$!!
!!!!-,!$0(!2332*$#'&$9!)2,$!&,!I(*24!
J4!067.2#*)2+38#72):,/5#.32*.;#,*#/1.#51)2/#26*!F/&%%!8(!(%&+&'-$(.!/&$0!$0(!('$*9!21!1&*+,G!7!!
!!!!8)*4#26*#,:#?322,.25#/)#.*/29#.A,5/!(4=4!&'!+2'232%94!
!!!!!

BC#+32=5#423;.;"#
!
!
C"######BK'!H*&,0!8-'<&'=!=*2#3!2/',!$0&*$9!8*-')0!211&)(,4!L0(*(!&,!'2!2332*$#'&$9!)2,$!$2!$0(!8-'<&'=!!
!!!!!!!!!!=*2#3!#,&'=!$0(,(!211&)(,!-,!$0(9!-*(!1#%%9!2/'(.4!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!
!!!!!!!!!!$26.#D#E385."####################B#+32=#E385.#
#
##########
###########L0(!8*-')0!211&)(,!)2#%.!8(!,2%.!-'.!$0(!+2'(9!&'?(,$(.!2*!!!!!!!
!!!!!!!!!!L0(!8*-')0!211&)(,!)2#%.!8(!*('$(.!2#$!-'.!-'!&')2+(!(-*'(.4!!
#

B!#+32=5#423;.;"#
#
#
F4!!!!!!!!M(1&'(!0)(,38#@)5/54!N$-$(!$%&!,&='&1&)-'$!(E-+3%(,!)#**('$%9!1-)&'=!$0(!H*&,0!()2'2+94!
!!!!!!!!!!!
!!!!!!!!!!!M(1&'&$&2'G#O2,$7P*&)(!/0&)0!,2)&($9!0-,!$2!3-9!12*!$0(!(E&,$(')(!21!-!3-*$&)#%-*!3*2.#)$4!!
!

H#+32=5#423;.;"#
! !
###########LQ"!,&='&1&)-'$!(E-+3%(,G#
#

!!!!!!!!!!54!P2%%#$&2'!21!-&*7/-$(*!(4=4!$0(!)#**('$!/-$(*!32%%#$&2'!&'!A-%/-94!
!!!!!!!!!!;4!M&,1&=#*(+('$!21!$0(!%-'.,)-3(!(4=4!)2',$*#)$&2'!21!*2-.,!.&,1&=#*(,!$0(!%-'.,)-3(4!!
!!!!!!!!!!>4!P2,,&8%(!%2,,!21!)#%$#*-%!0(*&$-=(!(4=4!$0(!)2',$*#)$&2'!21!R>!$0*2#=0!S&%%!21!L-*-4!
!!!!!!!!!!D4!L*-11&)!)2'=(,$&2'!&'!)&$&(,!-'.!$2/',!/&$0!*(,#%$&'=!3*28%(+,4!
!!!!!!!!!!J4!T(.#)$&2'!&'!3#8%&)!-+('&$&(,!7!#*8-'!,3*-/%6!)2++#'&$&(,!0-?(!%(,,!3#8%&)!,3-)(,4!
!!!!!!!!!!U4!A%28-%!/-*+&'=6!&')*(-,(.!)-*82'!(+&,,&2',!-11()$,!=%28-%!/(-$0(*!3-$$(*',4!
!

F#+32=5#423;.;"#

! D
#

11.

! "

 
5#!!!!$%&'(%!internal economies of scale#!)*+*%!TWO!%,+-./%0#!

!
!

12%0%!+3%!&435%0!6'*2'(!+!&'3-!62'52!5+70%!*2%!+8%3+9%!:!7('*!540*0!4&!*2+*!&'3- *4!;%5/'(%!+0!*2%!!
&'3-!93460!'(!0'<%#!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

!
 

=,+-./%0!
 

># ?(53%+0%;!70%!4&!0.%5'+/'0%;!-+52'(%3@:%A7'.-%(*!3%07/*'(9!'(!/46%3!7('*!540*0#!!
B# C+D473!%54(4-'%0!:!0.%5'+/'0+*'4(!4&!643E%30F!!

!!!!!!!!!!!!!$'8';'(9!+!G4D!'(*4!;'0*'(5*!54-.4(%(*0!-+@!3%07/*!'(!/46%3!7('*!540*0#!
H# I4(0*375*'4(!%54(4-'%0F!C+39%3!./+(*0!540*!/%00!.%3!57D'5!-%*3%!*4!54(0*375*!*2+(!0-+//%3!4(%0#!!
"# J7352+0'(9!%54(4-'%0F!C+39%3!;'0547(*0!+3%!3%5%'8%;!&34-!D7/E!.7352+0'(9#!!
K# =54(4-'%0!'(!;'0*3'D7*'4(F!L7/E!;%/'8%30!3%07/*!'(!+!/46%3!7('*!540*!4&!*3+(0.43*#!!
M# N'(+(5'+/!%54(4-'%0F!L'99%3!&'3-0!-+@!+8+'/!4&!-43%!54-.%*'*'8%!3+*%0!4&!'(*%3%0*#!
O# P+(+9%3'+/!%54(4-'%0F!!

!!!!!!!!!!!!!Q0!+!&'3-!93460!'*0!-+(+9%-%(*!540*0!-+@!(4*!9346!+*!*2%!0+-%!3+*%!+0!*2%!&'3-!93460#!
R# J34;75*'4(!J345%00!%54(4-'%0F!!

!!!!!!!!!!!!!!!Q!/+39%!&'3-!-+@!D%!+D/%!*4!37(!4(%!.345%00!'(*4!*2%!(%,*!6'*247*!540*/@!;'054(*'(7'*'%0#!
S# ?(;'8'0'D'/'*@!.34D/%-0!3%;75%;F!=,.+(0'4(!-+@!+//46!&43!54(*'(7470!.34;75*'4(#!
>T# P+3E%*'(9!%54(4-'%0F!N'3-0!-+@!%,.%3'%(5%!0+8'(9!'(!*2%!540*0!4&!+;8%3*'0'(9#!
>># U%;75*'4(!'(!V+0*%F!C+39%!&'3-0W!6'*2!-43%!/'(%0!4&!.34;75*'4(W!-+@!3%;75%!6+0*%!540*0!:!

!!!!!!!!!!!!!!!/%00!6+0*+9%!4&!-+*%3'+/0#!
 
 

16 marks graded.  
!
!
!
6.     ?(!%A7'/'D3'7-!+!54(07-%3!D7@0!R!D+30!4&!52454/+*%!+*!X>#TT!%+52!+(;!>B!0+(;6'52%0!+*!X"#TT!%+52#!
!!!!!!!!12%!-+39'(+/!7*'/'*@!4&!*2%!%'92*!D+3!4&!52454/+*%!'0!>T!7*'/0#!
!!!!!!!!Y0'(9!*2%!=A7'ZP+39'(+/!J3'(5'./%!4&!I4(07-%3!L%2+8'473!Z!!
!!!!!!!!5+/57/+*%!*2%!-+39'(+/!7*'/'*@!4&!*2%!*6%/&*2!0+(;6'52#!!)246!+//!@473!643E'(90# 
 

P+39'(+/!Y*'/'*@!4&!I2454/+*%!![!!P+39'(+/!Y*'/'*@!4&!)+(;6'52%0!
J3'5%!4&!I2454/+*%!!!!!!!!!!!!!!!!!!!!J3'5%!4&!!)+(;6'52%0!

!

 
                                                  >T *   =   PY)!!                      04        MUS![!!!!40 utils!!
                                               X>#TT!*!!!!!!X"#TT!*!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
 

17 marks graded 
 
 
 
 
 
 
 

12.

! "

 
5#!!!!$%&'(%!internal economies of scale#!)*+*%!TWO!%,+-./%0#!

!
!

12%0%!+3%!&435%0!6'*2'(!+!&'3-!62'52!5+70%!*2%!+8%3+9%!:!7('*!540*0!4&!*2+*!&'3- *4!;%5/'(%!+0!*2%!!
&'3-!93460!'(!0'<%#!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

!
 

=,+-./%0!
 

># ?(53%+0%;!70%!4&!0.%5'+/'0%;!-+52'(%3@:%A7'.-%(*!3%07/*'(9!'(!/46%3!7('*!540*0#!!
B# C+D473!%54(4-'%0!:!0.%5'+/'0+*'4(!4&!643E%30F!!

!!!!!!!!!!!!!$'8';'(9!+!G4D!'(*4!;'0*'(5*!54-.4(%(*0!-+@!3%07/*!'(!/46%3!7('*!540*0#!
H# I4(0*375*'4(!%54(4-'%0F!C+39%3!./+(*0!540*!/%00!.%3!57D'5!-%*3%!*4!54(0*375*!*2+(!0-+//%3!4(%0#!!
"# J7352+0'(9!%54(4-'%0F!C+39%3!;'0547(*0!+3%!3%5%'8%;!&34-!D7/E!.7352+0'(9#!!
K# =54(4-'%0!'(!;'0*3'D7*'4(F!L7/E!;%/'8%30!3%07/*!'(!+!/46%3!7('*!540*!4&!*3+(0.43*#!!
M# N'(+(5'+/!%54(4-'%0F!L'99%3!&'3-0!-+@!+8+'/!4&!-43%!54-.%*'*'8%!3+*%0!4&!'(*%3%0*#!
O# P+(+9%3'+/!%54(4-'%0F!!

!!!!!!!!!!!!!Q0!+!&'3-!93460!'*0!-+(+9%-%(*!540*0!-+@!(4*!9346!+*!*2%!0+-%!3+*%!+0!*2%!&'3-!93460#!
R# J34;75*'4(!J345%00!%54(4-'%0F!!

!!!!!!!!!!!!!!!Q!/+39%!&'3-!-+@!D%!+D/%!*4!37(!4(%!.345%00!'(*4!*2%!(%,*!6'*247*!540*/@!;'054(*'(7'*'%0#!
S# ?(;'8'0'D'/'*@!.34D/%-0!3%;75%;F!=,.+(0'4(!-+@!+//46!&43!54(*'(7470!.34;75*'4(#!
>T# P+3E%*'(9!%54(4-'%0F!N'3-0!-+@!%,.%3'%(5%!0+8'(9!'(!*2%!540*0!4&!+;8%3*'0'(9#!
>># U%;75*'4(!'(!V+0*%F!C+39%!&'3-0W!6'*2!-43%!/'(%0!4&!.34;75*'4(W!-+@!3%;75%!6+0*%!540*0!:!

!!!!!!!!!!!!!!!/%00!6+0*+9%!4&!-+*%3'+/0#!
 
 

16 marks graded.  
!
!
!
6.     ?(!%A7'/'D3'7-!+!54(07-%3!D7@0!R!D+30!4&!52454/+*%!+*!X>#TT!%+52!+(;!>B!0+(;6'52%0!+*!X"#TT!%+52#!
!!!!!!!!12%!-+39'(+/!7*'/'*@!4&!*2%!%'92*!D+3!4&!52454/+*%!'0!>T!7*'/0#!
!!!!!!!!Y0'(9!*2%!=A7'ZP+39'(+/!J3'(5'./%!4&!I4(07-%3!L%2+8'473!Z!!
!!!!!!!!5+/57/+*%!*2%!-+39'(+/!7*'/'*@!4&!*2%!*6%/&*2!0+(;6'52#!!)246!+//!@473!643E'(90# 
 

P+39'(+/!Y*'/'*@!4&!I2454/+*%!![!!P+39'(+/!Y*'/'*@!4&!)+(;6'52%0!
J3'5%!4&!I2454/+*%!!!!!!!!!!!!!!!!!!!!J3'5%!4&!!)+(;6'52%0!

!

 
                                                  >T *   =   PY)!!                      04        MUS![!!!!40 utils!!
                                               X>#TT!*!!!!!!X"#TT!*!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
 

17 marks graded 
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13.

! "

!

"#$%&'(!)!
!

*+ #$%&'(!)*+!,-(,+$)!.$$-/)0(')1!2-3)4!5*1!'3!)*'3!,-(,+$)!,+()/&%!)-!)*+!3)061!-7!8,-(-9',3:!8
!!!!!!!!!!!!
!!!!!!!!!!!!,--'.%/(&%0!1'2%!&2!%3#!$'2%!'4!4'.#5'(#!67%#.(6%&8#2+!
! !
!!!!!!!!!!!!;*'3!,-(,+$)!'3!,+()/&%!)-!)*+!3)061!-7!+,-(-9',3!<+,&03+=!
!!!
!!!!!!!!!!!!9$'(':&$2!2%/;&#2!%3#!677'$6%&'(!'4!2$6.$#!.#2'/.$#2<!=3&$3!368#!67%#.(6%&8#!/2#2+!!
!!!!!!!!!!!!>3#!677'$6%&'(!'4!%3#2#!.#2'/.$#2!&(8'78#2!:6?&(5!6!$3'&$#+!
!

*@!:6.?2!5.6;#;+!
!!!!!!!!!!!!!!

A+ .0)%'(+!;>?88!!/+&3-(3!7-/!)*+!30/@'@&%!-7!39&%%!7'/93!'(!)*+!A/'3*!+,-(-91B!+@+(!)*-0C*!)*+1!6-!(-)!!

!!!!!!!!!!!!*&@+!)*+!<+(+7')3!-7!+,-(-9'+3!-7!3,&%+4!!
!

*+!":677!2&B#!'4!:6.?#%!!
;*+!/+3)/',)+6!3'D+!-7!)*+!9&/E+)!9&1!(-)!7&,'%')&)+!)*+!-$+/&)'-(!-7!%&/C+!3,&%+!<03'(+33!+4C4!'(!&!/0/&%!&/+&!&!39&%%!3*-$!9&1!

<+!@'&<%+!F*'%+!&!%&/C+!30$+/9&/E+)!9&1!(-)4!
!
A+!C#.2'(67!"#.8&$#2!
2-(309+/3!9&1!6+3'/+!$+/3-(&%!&))+()'-(!'(!)*+!$/-@'3'-(!-7!C--63!-/!3+/@',+3!&(6!&!39&%%!7'/9!9&1!<+!)*+!-(%1!)1$+!-7!

<03'(+33!F*',*!,&(!$/-@'6+!)*'3!+4C4!&!$%09<+/!$/-@'6'(C!/+$&'/!3+/@',+3!)-!*-03+*-%634!
!
D+!1'(2/:#.!E'067%0!!
G!39&%%!7'/9!9&1!*&@+!<0'%)!0$!&!/+$0)&)'-(!-@+/!)*+!1+&/3!'(!)*+!$/-@'3'-(!-7!C--63!&(6!3+/@',+3!)-!')3!,03)-9+/3!&(6!

,-(309+/3!9&1!/+3$-(6!<1!<+'(C!%-1&%!)-!)*&)!7'/9B!9&E'(C!')!6'77',0%)!7-/!-)*+/!7'/93!)-!C&'(!+()/14!
!
F+!G&6H7#!1'::/(&%0!
2')'D+(3!'(!39&%%+/!,-990(')'+3!9&1!30$$-/)!%-,&%!<03'(+33!3-!)*&)!)*+!,-()'(0')1!-7!30$$%1!'3!+(30/+64!+4C4!'(!9&(1!&/+&3!

)*/-0C*-0)!A/+%&(6!,-990(')'+3!F'3*!)-!9&'()&'(!)*+!+#'3)+(,+!-7!H,-990(')1I!*-3$')&%34!8()+/$/'3+!J-&/63!+(,-0/&C+!

'(6'@'60&%3!)-!+3)&<%'3*!39&%%!<03'(+33+34!
!

I+!>.6;&%&'(67!J!K&$3#!:6.?#%2!!
 ;*+!)1$+!-7!$/-60,)!K!3+/@',+!<+'(C!30$$%'+6!9'C*)!9&E+!')!9-/+!30')&<%+!7-/!&!39&%%!7'/94!!

!!!!!!8#&9$%+3!'(,%06+=!F+66'(C!$%&((+/3L!*&(69&6+K!,/&7)!$/-60,)3L!$+/'3*&<%+!$/-60,)3!+),4!

 G!39&%%!7'/9!9&1!7'(6!)*&)!')!+&3'+/!)-!%-,&)+!,%-3+!)-!)*+!9&/E+)!F*+/+!')!9'C*)!<+!6'77',0%)!7-/!&!%&/C+/!7'/9!)-!6-!3-!

+4C4!/-&63'6+!3+%%+/3!-7!%-,&%!$/-60,+!,&(!<+!7%+#'<%+!'(!,*--3'(C!)*+'/!%-,&)'-(4!
!
@+!!K6%/.#!'4!%3#!$'::';&%0!!
>+&@1!C--63!F*',*!&/+!,-3)%1!)-!)/&(3$-/)!9&1!<+!9&(07&,)0/+6!%-,&%%1!-(!&!39&%%!3,&%+!)-!30$$%1!%-,&%!9&/E+)3!+4C4!)*+!

9&(07&,)0/+!-7!,-(,/+)+!<%-,E3!'(!&/+&3!F*',*!3+/@',+!%-,&%!9&/E+)34!
!

L+!M#:H#.23&-!'4!8'7/(%6.0!5.'/-2J)77&6($#2!H#%=##(!4&.:2!6%!;&44#.#(%!2%65#2!'4!-.';/$%&'(
M-9+!7'/93!$/-60,'(C!-(!&!39&%%!3,&%+!9&1!-773+)!)*+!6'3&6@&()&C+!)*+1!*&@+!'(!,-9$+)')'-(!F')*!%&/C+!$/-60,+/3!<1!

&6-$)'(C!&!N-'()!9&/E+)'(C!3)/&)+C1!F')*!-)*+/!39&%%!30$$%'+/3!+4C4!*-)+%!C/-0$3B!'(6'@'60&%%1!-F(+6!C/-,+/1!3*-$3!)/&6'(C!

0(6+/!&!3*&/+6!(&9+4!!

*@!:6.?2!5.6;#;+!
!

D4!!!!!!8#$%&'(!F*&)!'3!9+&()!<1!2-(309+/!M0/$%034!
!
>3#!H#(#4&%!%'!$'(2/:#.2!;/#!%'!%3#!;&44#.#($#!H#%=##(!=36%!$'(2/:#.2!6$%/6770!-60!%'!$'(2/:#!6!5'';!6(;!
=36%!%3#0!='/7;!368#!H##(!=&77&(5!%'!-60<!.6%3#.!%36(!5'!=&%3'/%!%3#!5'';+!
!

*@!:6.?2!5.6;#;+!
!

14.

! "

!

"#$%&'(!)!
!

*+ #$%&'(!)*+!,-(,+$)!.$$-/)0(')1!2-3)4!5*1!'3!)*'3!,-(,+$)!,+()/&%!)-!)*+!3)061!-7!8,-(-9',3:!8
!!!!!!!!!!!!
!!!!!!!!!!!!,--'.%/(&%0!1'2%!&2!%3#!$'2%!'4!4'.#5'(#!67%#.(6%&8#2+!
! !
!!!!!!!!!!!!;*'3!,-(,+$)!'3!,+()/&%!)-!)*+!3)061!-7!+,-(-9',3!<+,&03+=!
!!!
!!!!!!!!!!!!9$'(':&$2!2%/;&#2!%3#!677'$6%&'(!'4!2$6.$#!.#2'/.$#2<!=3&$3!368#!67%#.(6%&8#!/2#2+!!
!!!!!!!!!!!!>3#!677'$6%&'(!'4!%3#2#!.#2'/.$#2!&(8'78#2!:6?&(5!6!$3'&$#+!
!

*@!:6.?2!5.6;#;+!
!!!!!!!!!!!!!!

A+ .0)%'(+!;>?88!!/+&3-(3!7-/!)*+!30/@'@&%!-7!39&%%!7'/93!'(!)*+!A/'3*!+,-(-91B!+@+(!)*-0C*!)*+1!6-!(-)!!

!!!!!!!!!!!!*&@+!)*+!<+(+7')3!-7!+,-(-9'+3!-7!3,&%+4!!
!

*+!":677!2&B#!'4!:6.?#%!!
;*+!/+3)/',)+6!3'D+!-7!)*+!9&/E+)!9&1!(-)!7&,'%')&)+!)*+!-$+/&)'-(!-7!%&/C+!3,&%+!<03'(+33!+4C4!'(!&!/0/&%!&/+&!&!39&%%!3*-$!9&1!

<+!@'&<%+!F*'%+!&!%&/C+!30$+/9&/E+)!9&1!(-)4!
!
A+!C#.2'(67!"#.8&$#2!
2-(309+/3!9&1!6+3'/+!$+/3-(&%!&))+()'-(!'(!)*+!$/-@'3'-(!-7!C--63!-/!3+/@',+3!&(6!&!39&%%!7'/9!9&1!<+!)*+!-(%1!)1$+!-7!

<03'(+33!F*',*!,&(!$/-@'6+!)*'3!+4C4!&!$%09<+/!$/-@'6'(C!/+$&'/!3+/@',+3!)-!*-03+*-%634!
!
D+!1'(2/:#.!E'067%0!!
G!39&%%!7'/9!9&1!*&@+!<0'%)!0$!&!/+$0)&)'-(!-@+/!)*+!1+&/3!'(!)*+!$/-@'3'-(!-7!C--63!&(6!3+/@',+3!)-!')3!,03)-9+/3!&(6!

,-(309+/3!9&1!/+3$-(6!<1!<+'(C!%-1&%!)-!)*&)!7'/9B!9&E'(C!')!6'77',0%)!7-/!-)*+/!7'/93!)-!C&'(!+()/14!
!
F+!G&6H7#!1'::/(&%0!
2')'D+(3!'(!39&%%+/!,-990(')'+3!9&1!30$$-/)!%-,&%!<03'(+33!3-!)*&)!)*+!,-()'(0')1!-7!30$$%1!'3!+(30/+64!+4C4!'(!9&(1!&/+&3!

)*/-0C*-0)!A/+%&(6!,-990(')'+3!F'3*!)-!9&'()&'(!)*+!+#'3)+(,+!-7!H,-990(')1I!*-3$')&%34!8()+/$/'3+!J-&/63!+(,-0/&C+!

'(6'@'60&%3!)-!+3)&<%'3*!39&%%!<03'(+33+34!
!

I+!>.6;&%&'(67!J!K&$3#!:6.?#%2!!
 ;*+!)1$+!-7!$/-60,)!K!3+/@',+!<+'(C!30$$%'+6!9'C*)!9&E+!')!9-/+!30')&<%+!7-/!&!39&%%!7'/94!!
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7 | P a g e

!"###$%&'()*#+,-.-,/*#012-3#4'56-('.#75-(8-9.%#:;#<:(=2&%5#>%?'@-:25#
A'B (i) Define the economic terms:     -()-@-)2'.#A8:(=2&%5B#)%&'()C####&'5D%,#)%&'()E#
           (ii) Explain, with the aid of labelled diagrams, the relationship between individual (consumer) 
                        demand and market demand.                                                                              !"#$

(i) F#&'5D=#
G()-@-)2'.#)%&'(): the quantity of a good an individual consumer demands at different prices.

####4'5D%,#)%&'(): total quantity of a good that all consumers demand at different prices.

<:(=2&%5#H#
###########7#

##################!#A2(-,=B

I#&'5D=#

<:(=2&%5#>#
###########7#

##################!#A2(-,=B

I#&'5D=#

4'5D%,
###########7#

##################!#A2(-,=B

J#&'5D=#

K#)-'65'&=#L#I#&'5D=#%'8?M#N5')2',%)#7#'L-=C#N5')2',%)#!#'L-=C#.'O%..%)#$P<##A"#&'5D#%'8?B#
4'5D%,#)-'65'&M#J#&'5D=M#N5')2',%)#7#'L-=C#N5')2',%)#!#'L-=#A#"#&'5D#%'8?B#

<:55%8,#82&2.',-@%#$P<M#I#&'5D=#

To derive the market demand add the quantity demanded by each individual consumer  
at each price to calculate the overall quantity demanded by the market at each price.

I#&'5D=#

1

1

1

€15 

€10 

€ 5 

1

D

1

1

1

€15 

€10 

€ 5 

€15 

€10 

€ 5 

20                 40                 60 

60                 100           140 

        20             40             60            80

1

D

3

D
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!"# (i) Distinguish between the economic meanings of a ‘movement along a demand curve’ and  
a ‘shift in a demand curve’ for concert tickets. Illustrate your answer using diagrams. 

             (ii) State and explain $%& factors that would cause a shift in a demand curve for concert tickets.  
                        In '()* case explain how the factor affects the demand curve. !"#$

++!,#  Movement along a demand curve: -+.(/01
2(31'4+"5+(+)*(67'+,6+$*'+1'88,67+9/,)'+&:+$*'+7&&4+,$1'8:;+)'$'/,1+9(/,"31<(88+&$*'/+$*,671

++++++++"',67+'=3(8>
        Diagram:                 P

                    P1

                    P2

                         D/C 

                   Q 

+++++++++++++++++++++++++?@ +++?A

        Shift in a demand curve: -+.(/01
B:+(65+&:+$*'+:()$&/1+&$*'/+$*(6+$*'+9/,)'+&:+$*'+7&&4+,$1'8:+)*(67'+$*,1+%,88+/'138$
,6+(+1*,:$+,6+$*'+4'.(64+)3/C'>

                   P 

                 D/C2

                        D/C 1
                    Q 

+!,,#  Two factors that would cause a shift in a demand curve for concert tickets: 

D()$&/+ E&%+$*,1+:()$&/+(::')$1+$*'+4'.(64+)3/C'+FG*'+4'.(64+)3/C'+1*,:$1+$&+$*'+/,7*$+

Income levels If income rises then the demand for concert tickets will increase, assuming 

concert tickets is a normal good. 

Taste / Preference If the consumer’s preference for the artist/event becomes stronger then the 
demand for concert tickets will increase. 

Expectations about 
the  future 

If consumers expects the performance not to repeated they may increase their 
demand. If they expect ticket price to rise in the future they may buy the ticket 
now and demand will increase. 

Unplanned events Factors such as the weather may influence the current demand for  tickets e.g. 
good weather may increase demand for an outdoor event.  

Change in price of 
substitute good 

If the price of tickets for an alternative concert increased then demand for 
tickets for this concert may increase. 

Change in price of 
complementary 
good

If the price of hotel accommodation near the concert venue decreased then 
demand for the concert tickets may increase. 

A+H+I+.(/01+'()*

Mr	  Traynor©	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  St.	  Michaels	  College

25



9 | P a g e

!"# The Law of Diminishing Marginal Utility states that as more of a product is consumed, eventually each  
          additional unit of the good provides less additional utility (marginal utility). 

(i) Explain $%&'assumptions underlying the Law of Diminishing Marginal Utility. 

A consumer in equilibrium buys 6 health bars at €0.80 each and 9 cartons of juice at €1.50 each. The 
marginal utility of the 6th health bar is 40 utils.

(ii)     Using the ()*+,-./0+1.2'3/+1"+425'&6'7&18*95/':5;.<+&*/ calculate the marginal utility of the  
           ninth carton of juice. (Show all your workings.) !"#$

(i)  Assumptions underlying the Law of Diminishing Marginal Utility.

=>'?442+58'.6$5/'.'"5/$.+1'4&+1$'".225@'$;5'&/+0+1>'
The origin is the minimum quantity of the commodity which can be used effectively and until this 
stage has been reached, marginal utility may not diminish. 

A>'B$'@&58'1&$'.442C'$&'?@@+"$+<5'0&&@8>'
The consumer may gain increasing marginal utility by consuming each additional unit of an 
addictive good. 

D>'E+95'2.485'F5$%551'"&18*94$+&1'&6'8*""588+<5'*1+$8>'G*66+"+51$'$+95';.8'1&$'52.485@'
F5$%551'$;5'"&18*94$+&1'&6'8*""588+<5'*1+$8>
If a person eats a number of oranges, each additional orange consumed will give diminished 
marginal utility. However, if a person eats one on a Monday, one on a Thursday and one on Sunday, 
because of the time which has elapsed between the consumption of each extra orange marginal 
utility may not diminish.

H>'IJ$;5/'6."$&/8K'.665"$+10'*$+2+$C'@&'1&$'";.105>'
The law is based on the assumption that other factors which may affect a consumer’s utility do not
change including income levels,  the nature of successive units of the commodity; and
the consumer’s taste for the commodity. 

A'L'M'9./N8'5.";'

(ii)  The marginal utility of the ninth carton of juice. (Show all your workings.)

HO P ''QR
SO''''''''=TO'

= UT utils

=D'9./N8'!VWH#'
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!"#$%&'()*)))+#,-(./)0"1123)4)52-$%&6&%3)

7-8 7&8 Show, by means of a labelled diagram, the market demand and supply curves for games consoles e.g.  
   Xbox, PlayStation, Nintendo DS.  Identify and explain the market equilibrium position.     

9-:#22#.)+&-;<-,=)>),-<?$

*,)Price

8 | P a g e

*,)Quantity

*,)Demand

*,Supply

1m PE

*,)QE
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1
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1PE

2
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2

PE
2

QE
1QE

2
QE

1 QE
2 QE

1 QE
2

X

X

XY

Y

Y

5@12-(-%&'(= A),-<?$)
The firm is in equilibrium where the market demand curve equals the market supply curve and there is 
no tendency for the price to change. 

! ! ! !
) ) 7&&8))))Explain, with the aid of a separate diagram in #-6B case, the effects which #-6B of the following

is most likely to have on the above equilibrium position: 

50% reduction in the price of computer games used with the games console; 
Quota placed on the quantity of games consoles entering Ireland; 
Government introduce a 2% levy (tax) on all income earned. 

C-<?&(;)+&-;<-,)
Price:                   1m 
Quantity:             1m 
Supply Curve:     1m 
Demand Curve:   1m 
PE:                       1m  
QE:                      1m 

QtyQtyQty

50% Reduction Quota 2% Levy
P

S1
S1

D1D1

D2

S2

D2

S1

D1

D),-<?$);<-.#.)

New B&;B#< QE
2

New B&;B#< PE
2

D/C  shifts to the right  (D2)
Explanation:
Because the complementary 
good is now cheaper

S/C shifts to the left    (S2)
Explanation:
Because less Consoles can 
be imported 

New)B&;B#< PE
2

New 2'E#< QE2

D),-<?$);<-.#.)

D/C  shifts to the left (D2)
Explanation:
Because consumer income 
has fallen

New 2'E#< PE
2

New 2'E#< QE2

D),-<?$);<-.#.)
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!"# (i)   Define income elasticity of demand $%& price elasticity of demand.  '()$*+,

Income Elasticity of Demand measures
The percentage / proportionate change in the demand for a good
caused by the percentage / proportionate change in income. 

Price Elasticity of Demand measures  
The percentage / proportionate change in the demand for a good
caused by the percentage / proportionate change in the price of that good. 

(ii)     Which figure stated below is most likely to represent each of the following: 
-%./)0 elasticity of demand for low price cuts of meat; 
-%./)0 elasticity of demand for Apple iPhones; 
1*2.0 elasticity of demand for Petrol. 

3(45'( ( 3(654( ( 7(859( ( (
Give reasons for your choice in 0$.:(case.

;$<0=/*> ?%,@0*( A0$,/%(

-%./)0 elasticity  
of demand for  
low price cuts of meat

3(45' low price cuts of meat is an 2%B0*2/*(=//& so it has a %0=$<2C0 YED. 
low price cuts of meat is %/<($(%0.0,,2<> so it is 2%./)0(0D$,<2. (>1)

-%./)0 elasticity  
of demand for  
Apple iPhones

7859 Apple iPhones are a %/*)$D(=//& so they have a E/,2<2C0 YED.
Apple iPhones are a DFGF*> so they are 2%./)0(0D$,<2. (>1). 

1*2.0 elasticity  
of demand  
for Petrol

3(654( Petrol is a %/*)$D(=//& so it has a %0=$<2C0 PED. 
Petrol is a %0.0,,2<> so it is E*2.0(2%0D$,<2. (<1). 

9($%,@0*,(H(I()$*+,(0$.:(J(K8()$*+,(

!"# Assume(-%./)0(elasticity of demand for games consoles is 7(K5L and total sales in 2008 were 100,000 
units. Calculate the expected total sales for the year if consumers’ incomes are expected to fall by 8% in 
2009.  Show your workings. 

If income decreases by 8% then sales will decrease by (8% x 2.5) =  20%.      

Sales will fall by 20% of 100,000 units = 20,000 units.                                     

Sales in 2009 will equal 100,000 – 20,000 = 80,000 units.                               

4L()$*+,(=*$&0&(
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(
( 2(

(((!
!!!!D-!9'/%<'!*+'!.#/?'*!0=556>!8'!#99!*+'!B=#)*%*>!0=556%'9!:>!'#,+!%)9%<%9=#6!(%/.!#*!'#,+!5/%,'!!
!!!!*-!,#6,=6#*'!*+'!-<'/#66!B=#)*%*>!0=556%'9!*-!*+'!.#/?'*!#*!'#,+!5/%,'2!
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!
!
"#$!!!!!%&'()*+,!-*./!./0!)*1!23!)!()#0((01!1*)45)6,!./0!78''(9!:85;0!23!)+!*+1*;*18)(!3*56!*+!!"#$!23!./0!32((2-*+4!!
!!!!!!!!!:*5:867.)+:07<!=.).0!2+0!0&)6'(0!*+!!"#$!:)70<!
!
!!!!!!!!!"*$!!!>!3*56!*7!-*((*+4!.2!*+:50)70!78''(9!)7!'5*:0!5*707,!#8.!./050!*7!)!6*+*686!'5*:0!#0(2-!-/*:/!./0!3*56!-*((!!
!!!!!!!!!!!!!!!!+2.!78''(9!).!)((<!
!!!!!!!!!"**$!!>!3*56!:)+!78''(9!2+(9!8'!.2!)!6)&*686!'5218:.*2+!:)'):*.9<!
!!!!!!!!!"***$!?/0!'5218:.!*7!3*&01!*+!78''(9!"0<4<!'05*7/)#(0!4221$!)+1!)!3*56!*7!2'05).*+4!*+!./0!7/25.!58+<!!!"@A!6)5B7$!
!
!
!
!
!
!

%&%&

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

! C

1
1&

1!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!1(
!

! !

(
 023345(67(4"862*(

(

(
 90:(%6;!*(%4"<=(
 >?<?<-(%4"<=(
 @2=32=(?,(4?)?=!.(85(34"<=,(
3*6.2#=?A!(#"3"#?=5(

(

%
0

% 0

(
 023345(67(7*!,$(7?,$(
 023345(67(4"<.(
 0!"=?<-(#"3"#?=5(67("((
(((((,36*=,(,=".?2)(

!
 D0(2-!EF!+2./*+4!*7!78''(*01!
 >.!'5*:07!)#2;0!EF!)7!'5*:0!
*+:50)707,!G8)+.*.9!78''(*01!
*+:50)707<!

!
!

(

!
 >7!'5*:0!*+:50)707!8'!.2!EF!28.'8.!!
!!!*+:50)707!8'!.2!)!6)&*686!(0;0(!HF<!
 >7!'5*:0!*+:50)707!)#2;0!EF!G8)+.*.9!
78''(*01!-*((!+2.!*+:50)70<!!

!
!

!

!
 >+9!:/)+40!*+!'5*:0!-*((!+2.!
!!!!!#5*+4!)#28.!)+9!:/)+40!*+!!
!!!!!78''(9<!
 %+.*50!1)*(9!78''(9!687.!#0!72(1,!!
!!!!!504)51(077!23!./0!'50;)*(*+4!'5*:0!!
!!!!!#0:)870!./0!:26621*.9!:)++2.!#0!
!!!!!/0(1!2;05!325!7)(0!./0!32((2-*+4!!
!!!!!1)9<!

(
!
!
!
!
!
!
!
!
!
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! "

!
!
#$%!!!&'()*+,!!"#$!-.$(/012!/(3,0!(3.+!40*$,2!53*$3!.--,$(!(3,!1'44)6!$'07,!/-!.+!*+8*7*8'.)!-*09:!
!!!!!!!!;+!,.$3!$.1,!,<4).*+!3/5!(3,!-.$(/0!.--,$(1!(3,!1'44)6!$'07,:!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!#=>!9.0?1%!
 
 

%&'()*'+,-.',/'01,23+456'.)*'01,23+.&'
;-!(3,0,!*1!.+!*+$0,.1,!*+!$/1(1!/-!-.$(/01!/-!40/8'$(*/+2!53*$3!.!-*09!'1,1!*+!(3,!40/8'$(*/+!/-!(3,*0!!
@//82!(3,+!*(!5*))!A,!9/0,!$/1()6!(/!9.+'-.$('0,!(3,!@//8:!B3,6!5*))!+/(!$/+(*+',!(/!1'44)6!(3,!1.9,!!
C'.+(*(6!/-!(3,!@//8!.(!(3,!/)8!40*$,1!D!(3,0,!5*))!A,!.!0,8'$(*/+!*+!(3,!C'.+(*(6!1'44)*,8:!
!
7&'()*'-.8.*',/'.)*'/419:-'01,23+.4,5'.*+)5,;,6<&'
E1!+,5!9.$3*+,06!*1!*+7,+(,82!.1!).A/'0!A,$/9,1!9/0,!14,$*.)*1,8!.+8!,--*$*,+(!(3,!-.$(/01!/-!!
40/8'$(*/+!A,$/9,!9/0,!,--*$*,+(:!;(!A,$/9,1!4/11*A),!(/!*+$0,.1,!(3,*0!/'(4'(!,7,+!(3/'@3(!(3,!!
4.69,+(1!(3,6!0,$,*7,!0,9.*+!(3,!1.9,:!
'
=&'()*'014+*',/'1*;8.*2'6,,2-&'
;-!(3,0,!*1!.+!*+$0,.1,!*+!(3,!1,))*+@!40*$,!/-!/(3,0!@//812!53*$3!(3,!9.+'-.$('0,0!$/')8!40/8'$,!!
(30/'@3!'1*+@!3*1!,<*1(*+@!-.$(/01!/-!40/8'$(*/+2!3,!9.6!15*($3!-0/9!40/8'$*+@!(3,!40,1,+(!!
$/99/8*(6!(/!(3.(!-/0!53*$3!(3,!40*$,!3.1!*+$0,.1,8:!
!
>&'#50;855*2'/8+.,1-&'
B3,0,!9.6!A,!$3.+@,1!*+!(3,!C'.+(*(6!1'44)*,82!53*$3!5,0,!+,7,0!*+(,+8,8!A6!(3,!40/8'$,0:!!
F<.94),1!*+$)'8,!.@0*$')('0,!D!8',!(/!$3.+@,1!*+!(3,!5,.(3,0G!8*1,.1,1!,($:!!
;+!*+8'1(06!(3,0,!9.6!A,!13/0(.@,1!/-!0.5!9.(,0*.)12!1(0*?,1!,($:!
!
?&'(8@8.4,5'A'B3C-42<&!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

 ;-!(3,!@/7,0+9,+(!5,0,!(/!0,8'$,!(3,!0.(,1!/-!(.<.(*/+!/+!(3,!0.5!9.(,0*.)1!'1,8!*+!(3,!
9.+'-.$('0,!/-!.!$/99/8*(62!(3*1!0,40,1,+(1!.!0,8'$(*/+!*+!(3,!$/1(!/-!40/8'$(*/+!.+8!3,+$,!
C'.+(*(6!1'44)*,8!5/')8!*+$0,.1,:!

 ;-!.!1'A1*86!*1!@0.+(,8!/+!(3,!0.5!9.(,0*.)1!/0!/+!(3,!).A/'0!,94)/6,8!A6!(3,!-*092!(3*1!3.1!
(3,!,--,$(!/-!0,8'$*+@!$/1(1!.+8!(3,0,A6!0,1')(*+@!*+!.+!*+$0,.1,!*+!(3,!C'.+(*(6!1'44)*,8:!
!
!
D&'E39C*1',/'-*;;*1-'45'.)*'4523-.1<&'
;-!(3,!+'9A,0!/-!-*091!*+!(3,!*+8'1(06!8,$0,.1,8!,:@:!8',!(/!0.(*/+.)*1.(*/+!(3,+!(3,!/7,0.))!C'.+(*(6!!
1'44)*,8!(/!(3,!9.0?,(!5/')8!8,$0,.1,:!
!
F&'"CG*+.4H*-',/'.)*'/419&'
;-!(3,!/AH,$(*7,1!/-!(3,!-*09!$3.+@,8!-0/9!(3.(!/-!40/-*(!9.<*9*1.(*/+!(/!.!8,)*A,0.(,!0,8'$(*/+!*+!!
/'(4'(!A6!-*091!*+!(3,!*+8'1(06!(3,+!C'.+(*(6!1'44)*,8!5/')8!-.)):!

!

F'I'D'I'D'I'D'J'7?'981K-'6182*2&'
!
!
!
!
!
!
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2006

! "

!
Question 1 – Consumer Behaviour and Elasticity 
!

!
!
#$%     &'(!$)$*+,-.$*!/0(/'121 2.')'3-1,1!3$42!.2(,$-)!$1103/,-')1!$5'0,!.')1032(!526$7-'0(8!
!!!!!!!!!!9,$,2!$):!2;/*$-)!,6212!FOUR!/(-).-/$*!$1103/,-')18!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! (15 marks) 
 
 
 
1.  The consumer has a limited income. 
 

!!!!!<62!.')1032(=1!-).'32!-1!)',!*$(>2!2)'0>6!,'!1$,-1?+!6-1@62(!)22:1!$):!A$),1B!!
,62(2?'(2!,62!.')1032(!301,!.6''12!52,A22)!,6'12!>'':1!62!A-1621!,'!50+8!

!
!
2.  The consumer aims to gets maximum satisfaction / utility from that income. 
 

!!!!!!C!.')1032(!A-**!1/2):!6-1@62(!*-3-,2:!-).'32!-)!10.6!$!A$+!,6$,!62@162!A-**!$.6-272!,62!!
!!!!!!3'1,!1$,-1?$.,-')!@!521,!7$*02!?'(!3')2+8!!
!!!!!!D2!A-**!'52+!,62!EF0-GH$(>-)$*!I(-).-/$*!'?!J')1032(!K26$7-'0(8!
!
!
3.  The consumer acts rationally. 
 

<62!.')1032(!$.,1!-)!,6$,!3$))2(!.')1-1,2),!A-,6!6-1!/(2?2(2).218!L?!,62!/2(1')!1221!$)!
-:2),-.$*!.'33':-,+!/(-.2:!:-??2(2),*+!-)!,A'!$:M'-)-)>!16'/1!,62+!A-**!50,!-,!$,!,62!*'A2(!/(-.28!

 
 
 

4.  The consumer is subject to the law of diminishing marginal utility. 
 

C1!$!.')1032(!.')10321!$::-,-')$*!0)-,1!'?!$!>'':!6-1@62(!3$(>-)$*!0,-*-,+!?'(!,6-1!>'':!A-**!!
272),0$**+!:2.*-)28!

!

(4+4+4+3 graded) 
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
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! "

!
#$%!!!!&!'()*+(,-*./.!0+!-1.//!23++/./)-!4.02*,-5!,(6,*6(-/5!-1/!4.3,/!/6(5-3,3-7!0+!2/'()2!+0.!/(,1!4.02*,-!(5!
!!!!!!!!+0660859!

Product X:   - 1.5                         Product Y:    -1.0                                 Product Z:      -0.3 
!!!!!!!!:1/!,0'4()7!8351/5!-0!'(;3'35/!3-5!./</)*/5=!>;46(3)!3)!./54/,-!0+!each 0+!-1/5/!4.02*,-5?!81(-!,1()@/?!3+!!
!!!!!!!!()7?!-1/!,0'4()7!510*62!'(A/!3)!-1/!4.3,/5!,*../)-67!$/3)@!,1(.@/2!-0!/)($6/!3-!(,13/</!3-5!(3'=!!!#BC!'(.A5%!
!

! Product X:   - 1.5! Product Y:    -1.0! Product Z:      -0.3!
Type of 
Elasticity 

Elastic  
$/,(*5/!D>E!F!G 

Unit Elastic 
H/,(*5/!D>E!I!G!

Inelastic  
$/,(*5/!D>E!J!G!

Price 
Change 

Decrease!4.3,/! K/(</!4.3,/!unchanged! Increase!4.3,/!

Comparison H/,(*5/9!
-1/!%! !3)!2/'()2!

/;,//25!
-1/!%! !3)!4.3,/!

H/,(*5/9!
-1/!L! !3)!2/'()2!

/M*(65!
-1/!L! !3)!4.3,/!

H/,(*5/9!
-1/!L! !3)!4.3,/!

/;,//25!
-1/!L! !3)!2/'()2!

Effect on 
Total 
Revenue 

!
:135!8366!3),./(5/!

!
N366!./'(3)!*),1()@/2!

!
:135!8366!3),./(5/!

 10 marks 
graded 

10 marks 
graded 

10 marks 
graded 

 
!
#,%!!!!!&!,0)5*'/.!$*75!GC!*)3-5!0+!O002!&!81/)!-1/!4.3,/!0+!O002!H!35!PQ=!
!!!!!!!!!N1/)!-1/!4.3,/!0+!O002!H!.35/5!-0!PR!#-1/!4.3,/!0+!O002!&!./'(3)3)@!*),1()@/2%!-1/!,0)5*'/.!$*75!GS!*)3-5!0+!&=!
!!!!!!!!!!!(i)!!!!E/+3)/!cross elasticity of demand=!
!!!!!!!!!!!(ii)!!!T53)@!()!(44.04.3(-/!+0.'*6(?!,(6,*6(-/!-135!,0)5*'/.U5!,.055!/6(5-3,3-7!0+!2/'()2!+0.!O002!&=!V108!80.A3)@5=!
!!!!!!!!!!!(iii)!!W5!O002!&!(!5*$5-3-*-/!+0.?!0.!,0'46/'/)-!-0?!O002!HX!>;46(3)!70*.!,103,/=!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!(30 marks)  
!
#3%!!Cross Elasticity measures 
!

:1/!4/.,/)-(@/!Y!4.040.-30)(-/!,1()@/!3)!-1/!2/'()2!+0.!0)/!@002?!!!!!!!!!!!!!!!!!!!!!!!
,(*5/2!$7!-1/!4/.,/)-(@/!Y!4.040.-30)(-/!,1()@/!3)!-1/!4.3,/!0+!0-1/.!@0025=!!10 marks graded!

                                                                                                                 
!#33%!

 QA   X   PB1 + PB2 

 PB        QA1 + QA2 
         QA______    Z!!!!!!!!!  PB_____         
! (QA1 + QA2)         ! (PB1 + PB2) 

!

+ 4   X           5  +  6      #SS%!
+ 1          10 +  14     #[S% 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! 

 

  ____ +4____     Z!!!!!!!!!+ 1____ 
    ! (10 +  14)             ! (5  +  6)       

\!1.83 \!1.83 
15 marks graded 

  
!
!

 (iii)!!!O002!&!35!(!substitute!@0029!!!
!!!!!!!!!W-!1(5!(!\!53@)=!:135!'/()5!-1(-!(5!-1/!4.3,/!0+!O002!H!3),./(5/2!-1/!,0)5*'/.!583-,1/2!+.0'!
!!!!!!!!!O002!H!-0!-1/!,1/(4/.!(6-/.)(-3</?!O002!&=!!!  
! ! ! ! ! ! ! !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!5 marks 
!
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! "

!
!
"#$!!#$$%&'!()*(!()'!*+',*-'!$.'/01/-!2/!'/',-3!43!*!526!1/72&'!8*&153!1$!9:;!6''<53=!
>)'!.,17'!28!'/',-3!,1$'$!43!?;@!$2!()*(!()'!$*&'!72/$%&.(12/!43!*!526!1/72&'!8*&153!62%50!/26!72$(!9:A!
6''<53=!
>)'!-2+',/&'/(!1$!72/$10',1/-!1/(,20%71/-!2/'!28!()'!8255261/-!.25173!&'*$%,'$!(2!*$$1$(!526B1/72&'!8*&151'$C!
 -1+1/-!526!1/72&'!8*&151'$!*/!1/7,'*$'0!*5526*/7'!28!9A!6''<53!D1/72&'!$%..5'&'/(EF!
 $%4$101$1/-!()'!.,20%7',$!28!'/',-3!$2!()*(!'/',-3!7*/!72/(1/%'!(2!4'!$250!*(!()'!1/1(1*5!.,17'!D.,17'!$%4$103E!
G)17)!.25173!&'*$%,'!62%50!32%!*0+1$'!()'!-2+',/&'/(!(2!(*<'H!IJ.5*1/!()'!'72/2&17!,'*$2/$!82,!32%,!
*/$6',.                                                                                                                                                   (20 marks) 
 
%&'&()!*+,!&(#+-.!/0-&*&.1!0(!&(#2.01.3!0**+,0(#.!+/!45!,..6*7!"&(#+-.!1899*.-.(:E=!

!
K=!L2$(!'88171'/(=!
#$!()'!1/72&'!$%..5'&'/(!$.'71817*553!(*,-'($!526B1/72&'!8*&151'$!1(!1$!72$(!'88171'/(!*/0!7)'*.',!82,!()'!
-2+',/&'/(!()*/!()'!.,17'!$%4$103=!
!
?=!M%,7)*$1/-!.26',!&*1/(*1/'0!N!O2!7)*/-'!(2!$(*/0*,0!28!51+1/-=!
P26B1/72&'!8*&151'$!6155!/26!,'7'1+'!*/!*001(12/*5!9A!6''<53!1/72&'=!
>)'!8*&153!/26!)*+'!*!7)217'!1/!0'7101/-!)26!(2!*5527*('!()1$=!Q(!7*/!&*1/(*1/!'J1$(1/-!'/',-3!72/$%&.(12/!2,!!
'72/2&1$'!2/!()'!%$'!28!'/',-3!*/0!%$'!()'!9A!1/!$2&'!*5(',/*(1+'!6*3=!
!
R=!I88171'/(!%$'!28!$(*('!$7*,7'!,'+'/%'$=!
#$!-2+',/&'/(!,'+'/%'!1$!51&1('0!*/0!()','!*,'!&*/3!0'&*/0$!2/!1(!()'!$.'71817!(*,-'(1/-!28!526!1/72&'!8*&151'$!
72%50!5'*0!(2!&2,'!'88171'/(!%$'!28!()'$'!$7*,7'!,'+'/%'$=!
!
:=!I88171'/(!%$'!28!$7*,7'!,'$2%,7'$!43!72/$%&',$=!
#$!()'!.,17'!28!'/',-3!,1$'$S!72/$%&',$!$''1/-!()1$!&*3!'72/2&1$'!2/!'/',-3!%$'!()%$!$*+1/-!$7*,7'!,'$2%,7'$=!
!

;<!
!

=8>1&3&1&()!:?.!92+38#.21!+/!.(.2)7!1+!:?0:!.(.2)7!#0(!#+(:&(8.!:+!>.!1+*3!0:!:?.!&(&:&0*!92&#.!!
"92&#.!18>1&37$@!

!
K=!M,2('7(1/-!'&.523&'/(=!
T3!%$1/-!*!.,17'!$%4$103!()'!0'&*/0!82,!'/',-3!6155!,'&*1/!%/7)*/-'0!*/0!$2!'&.523&'/(!1$!.,2('7('0=!
!
?=!M,'+'/(!*/!1/7,'*$'!1/!1/85*(12/!N!&*1/(*1/!72&.'(1(1+'/'$$=!
>)'!-2+',/&'/(!&*3!%$'!()'!.,17'!$%4$103!$2!()*(!'/',-3!.,17'$!,'&*1/!%/7)*/-'0!)'/7'!&*1/(*1/1/-!.,17'!
$(*4151(3!*/0!'/$%,1/-!()*(!2%,!72&.'(1(1+'/'$$!1$!/2(!*88'7('0S!$%4U'7(!(2!IV!,%5'$=!
!
R=!M,'$$%,'!2/!'&.523''$!82,!-,'*(',!72$(!'88171'/71'$!N!&*1/(*1/!.*,(/',$)1.!*-,''&'/($=!
>)'!-2+',/&'/(!&*3!%$'!()1$!.,17'!$%4$103!*$!5'+',*-'!82,!*7)1'+1/-!72$(!,'0%7(12/$!61()1/!()'!1/0%$(,3=!>)1$!
72%50!1/+25+'C!'/72%,*-1/-!'&.523''$!(2!8*7'!7%(4*7<$!N!,*(12/*51$*(12/F!'/72%,*-1/-!'&.523''$!*/0!(,*0'!%/12/$!
(2!72/(1/%'!61()!M*,(/',$)1.!#-,''&'/($S!1/!,'(%,/!82,!&*1/(*1/1/-!.,17'!$(*4151(3=!
!
!

A!9+&(:1!0:!BC!-0261!)203.3@!!!
!
!
!

Mr	  Traynor©	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  St.	  Michaels	  College

42



2004

! "#

!"#$%&'()*+),-./012103)
)
456)))))))7#8&(#)%9#)8'::';&(<)%=>#$)'?)@#<?##$)'8)>?&A#)#:5$%&A&%=)'8)@#B5(@+!

4&6) )C#?8#A%:=)#:5$%&A)@#B5(@D)))
4&&6))C#?8#A%:=)&(#:5$%&A)@#B5(@D)
4&&&6),:5$%&A)@#B5(@D)
4&E6)F(&%5?=)#:5$%&A)@#B5(@D)))))))
)))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))4!"#$%&'())

#

G5?H&(<)/A9#B#+)))I)>'&(%$)J)K)B5?H$)<?5@#@)
)

$%&!C#?8#A%:=)#:5$%&A)@#B5(@'!
()%*!+,,-.*!/)01!,+1*-20.*!3.0!4.043.05!6+!7-8!399!6)08!,31!+:!3!;++5!36!3!;%<01!4.%,0=!
/)%90!318!%1,.03*0!%1!4.%,0!37+<0!6)%*!;%<01!4.%,0!/%99!.0*-96!%1!>-316%68!50231505!6+!:399!
6+!?0.+'!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

!
$%%&!C#?8#A%:=)&(#:5$%&A)@#B5(@)
()0!40.,0163;0!,)31;0!%1!4.%,0!,3-*0*!1+!,)31;0!%1!6)0!>-316%68!50231505'!!!!!!#

!
4&&&6),:5$%&A)@#B5(@!!
()0!40.,0163;0!,)31;0!%1!502315!%*!;.0360.!6)31!6)0!40.,0163;0!,)31;0!%1!6)0!4.%,0!+:!!!
6)0!;++5!

#
$%<&!!F(&%5?=)#:5$%&A)@#B5(@'!
()0!40.,0163;0!,)31;0!%1!502315!%*!0>-39!6+!6)0!40.,0163;0!,)31;0!%1!6)0!4.%,0!+:!6)0!;++5!
!
!
!
4L6!!!!!!/%5%#)5(@)#J>:5&()@ABC)85A%'?$)%95%)588#A%)>?&A#)#:5$%&A&%=)'8)@#B5(@D)))))))))))))))))))))))4!*#$%&'()#
#

+%&',-.#(/01$1#!
K)>'&(%$)5%)K)B5?H$)<?5@#@D)

#
#
MD)09#)5E5&:5L&:&%=)'8)A:'$#)$"L$%&%"%#$D)

N9#()5)<''@)95$)5)A:'$#)$"L$%&%"%#)5(@)&%$)>?&A#)&$)&(A?#5$#@)%9#)@#B5(@)8'?)%9#)<''@);&::)L#)
#:5$%&A)L#A5"$#)>#'>:#);&::)$;&%A9)%')%9#)A9#5>#?)$"L$%&%"%#D)
N9#?#)5)<''@)95$)(')$"L$%&%"%#$)5(@)&%$)>?&A#)&$)&(A?#5$#@)%9#?#)&$)(')$"L$%&%"%#)%')$;&%A9)%')
5(@)$')&%);&::)L#)&(#:5$%&AD)
09#)A:'$#?)%9#)$"L$%&%"%5L&:&%=)L#%;##()<''@$)%9#)B'?#)A'($"B#?$);&::)%#(@)%')$;&%A9)%9#&?)
>"?A95$&(<)L#95E&'"?)&()?#$>'($#)%')5)A95(<#)&()?#:5%&E#)>?&A#$)5(@)%9"$)%9#)<?#5%#?);&::)L#)
C,7D)

!
*D)2'B>:#B#(%5?=)<''@$'!

18)%9#)<''@)&()O"#$%&'()&$)%9#)A9#5>#?)'8)%;')<''@$P);9&A9)5?#)&()Q'&(%)@#B5(@P)%9#()%9#)
@#B5(@)8'?)&%)&$):&H#:=)%')L#)?#:5%&E#:=)&(#:5$%&A)&()?#$>'($#)%')A95(<#$)&()&%$)';()>?&A#D)
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! ""

!"#$%#&'(#)*++*,-&.#/#01213.#*3#4()(%%-&.5#
$&#-%#4*&#6-&/0#&'/&#*4(#%'*10,#7*%%(%%#01213-(%#/4,#&'(3(8*3(#&'(#9:;#8*3#&'(+#<-00#=(#
3(0/&-6(0.#(0/%&-)"#
>()(%%-&-(%#/3(#6-&/0#8*3#0-8(#?#7(*70(#+1%&#=1.#&'(+#(6(4#<'(4#&'(-3#73-)(#-%#-4)3(/%(,#?#/4,#
%*#&'(-3#9:;#<-00#=(#3(0/&-6(0.#-4(0/%&-)"#

#
#
#

@"#A'(#73*7*3&-*4#*8#-4)*+(#<'-)'#-%#%7(4&#*4#&'(#)*++*,-&."#
$4#B(4(3/0#&'(#B3(/&(3#&'(#73*7*3&-*4#*8#-4)*+(#<'-)'#-%#%7(4&#*4#/#B**,C#&'(#+*3(#(0/%&-)#-%#
,(+/4,#8*3#-&#0-D(0.#&*#=(#-4#3(%7*4%(#&*#/#)'/4B(#-4#-&%#*<4#73-)(#?#=()/1%(#&'(#+*3(#
-+7*3&/4&#-%#/#)'/4B(#-4#-&%#*<4#73-)("#
E#3-%(#-8#FGH#-4#&'(#73-)(#*8#/#=*2#*8#+/&)'(%#-%#140-D(0.#&*#'/6(#/#%-B4-8-)/4&#(88()&#*4#&'(#
,(+/4,#8*3#&'(+"#

!
!
F"#A'(#,13/=-0-&.#*8#&'(#)*++*,-&."#

A'(#+*3(#,13/=0(#&'(#)*++*,-&.C#&'(#+*3(#(0/%&-)#-%#&'(#,(+/4,#8*3#-&#0-D(0.#&*#=(#-4#3(%7*4%(#
&*#/#)'/4B(#-4#-&%#*<4#73-)("##
$8#73*,1)&%#%1)'#/%#+*&*3)/3%#/3(#-4)3(/%(,#-4#73-)(C#-&#-%#0-D(0.#&'/&#&'(#71=0-)#<-00#(2&(4,#&'(#
0-8(#*8#&'(-3#(2-%&-4B#+*,(0#/4,#7*%&7*4(#&'(#713)'/%(#*8#/#3(70/)(+(4&"#

#
#
I"#:27()&/&-*4%#/%#&*#81&13(#)'/4B(%#-4#73-)("#

$8C#-4#&'(#8/)(#*8#/#73-)(#3(,1)&-*4C#&'(#71=0-)#)*4%-,(3%#&'/&#73-)(%#/3(#0-D(0.#&*#8/00#(6(4#
813&'(3C#&'(.#+/.#</-&#8*3#&'(#813&'(3#3(,1)&-*4#-4#73-)(C#-4#<'-)'#)/%(#,(+/4,#+/.#4*&#=(#
6(3.#(0/%&-)#&*#&'(#-4-&-/0#73-)(#3(,1)&-*4"#

#
#

J"#A'(#0(4B&'#*8#&-+(#/00*<(,#8*3#/,K1%&+(4&#&*#73-)(#)'/4B(%"#
A'(#0*4B(3#/4.#73-)(#)'/4B(#7(3%-%&%C#&'(#B3(/&(3#<-00#=(#&'(#9:;"#
$8#&'(#73-)(#*8#(0()&3-)-&.#3*%(#=.#LGH#/#)*4%1+(3#+/.#()*4*+-)%#*4#&'(#1%(#*8#6/3-*1%#
/770-/4)(%#-4#&'(#%'*3&#&(3+"#$4#&'(#0*4B#&(3+#&'(#)*4%1+(3#<-00#'/6(#&*#)*4%-,(3#%1=%&-&1&-4B#
*&'(3#8*3+%#*8#(4(3B."#A'(#0*4B(3#&'(#&-+(#7(3-*,#/6/-0/=0(#&*#8-B13(#*1&#7*%%-=0(#)'/4B(%C#&'(#
+*3(#(0()&3-)-&.!<-00#=(#%/6(,"#A'(#,(+/4,!<-00#/&#8-3%&#=(#'-B'0.#-4(0/%&-)#=1&#/%#&-+(#B*(%#*4#
<-00#=()*+(#+*3(#(0/%&-)"#

#
#
L"#M*4%1+(3#'/=-&%#N#=3/4,#0*./0&."#

E#)*4%1+(3#+/.#=()*+(#%&3*4B0.#/&&/)'(,#&*#/#7/3&-)10/3#73*,1)&#&'3*1B'#'/=-&#*3#0*./0&.#&*#
&'/&#=3/4,"#E4#-4)3(/%(#-4#73-)(#8*3#&'/&#B**,#<-00#4*&#)/1%(#'-+N'(3#&*#)*4%1+(#0(%%#*8#&'(#
73*,1)&#*3#&*#%<-&)'#&*#)'(/7(3#%1=%&-&1&(%"#A'(#,(+/4,#8*3#%1)'#B**,%#<-00#&'(3(8*3(#=(#73-)(#
-4(0/%&-)"#

#
#
O"#>1+=(3#*8#/0&(34/&-6(#1%(%#&'(#B**,#'/%"#

E#)*++*,-&.#<'-)'#'/%#/#0/3B(#41+=(3#*8#1%(%#<-00#1%1/00.#'/6(#/#3(0/&-6(0.#(0/%&-)#,(+/4,"#
P*3#(2/+70(#%1B/3#-%#1%(,#-4#,-3()&#)*4%1+7&-*4C#%<((&(4-4B#7137*%(%C#=/D-4BC#8**,#
73*)(%%-4B#(&)"#E4.#-4)3(/%(#-4#&'(#73-)(#*8#%1B/3#+/.#*40.#3(%10&#-4#/#%+/00#8/00#-4#-&%#,(+/4,#
-4#(/)'#*8#&'(%(#+/3D(&%#=1&#&'(#&*&/0#,3*7#*6(3/00#+/.#=(#%-B4-8-)/4&"#
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! "#

!"#$!!!$!%&'()*+,!(-+'.(!/"#0!-+,!*&'12!&'!3!-,&.)%1!42+'!51(!)'51!-,5%+!5(!60%7!3'.!%&'15')+(!1&!(-+'.!
!!!!!!!!/"#0!-+,!*&'12!&'!125(!-,&.)%1!42+'!51(!)'51!-,5%+!5(!5'%,+3(+.!1&!/"8!

95:! !;(5'<!12+!=&,*)>3!?+>&47!%3>%)>31+!12+!%&'()*+,@(!-,5%+!+>3(15%51A!&=!.+*3'.8!
!B2&4!3>>!A&),!4&,C5'<(8!
! D!!!E!!!!F"!G!F#!
! F!!!!!!!!!D"!G!D#!!

!955:!!H(!.+*3'.!=&,!125(!-,&.)%1!+>3(15%7!5'+>3(15%!&,!)'513,A!+>3(15%I!
9555:!!B2&)>.!12+!(+>>+,!*3C+!3'A!%23'<+(!5'!12+!(+>>5'<!-,5%+!&=!125(!%&**&.51A!1&!5'%,+3(+!&J+,3>>!
!!!!!!!!,+J+')+I!!KL->35'!A&),!3'(4+,8!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!9!M0!*3,C(:!
!

%&'()*)+!,-.'(,-,!/0!)1-!23/,&#)4!
!
!

53*#-! 6/37*(89! %&'()*)+!:-.'(,-,!
N2+'!12+!)'51!-,5%+!5(!60%!! /"#0 !!!!!!!!!!!!!!!!!!!!!!!!!

60!%+'1!
"O0!)'51(!

N2+'!12+!)'51!-,5%+!5(!/"!! /"#0!
/"!

"#0!)'51(!

!!!!!!!!
!
!"*$!!;'<#&<')-!)1-!53*#-!=<'9)*#*)+!/0!:-.'(,4!"#!$%&'(!)&%*+*,!
!
!

-.&&+/0!12(3+&!
!!P!!M0!!!L!!!!!!0860%!G!/"!
G!08#0%!!!!!!!!"O0!G!"#0!
!!!P!M0!!!!!L!!"860!
G!!08#0!!!!!!!#Q0!

>!?@AA!
!
!
"**$!B9!,-.'(,!0/3!)1*9!23/,&#)!-<'9)*#C!*(-<'9)*#!/3!&(*)'3+!-<'9)*#D4!;'513,A!+>3(15%R!!!!4!$%&'(!
!

!
"***$!!E1/&<,!)1-!9-<<-3!.'7-!'(+!#1'(8-9!*(!)1-!9-<<*(8!23*#-!)/!*(#3-'9-!3-F-(&-D!!"5!$%&'(!83',-,!
!
!

! G(*)!-<'9)*#!
53*#-!;1'(8-! S2+!-,5%+!&=!12+!-,&.)%1!(2&)>.!?+!>+=1!)'%23'<+.!
=00-#)!/(!:-.'(,! T+'%+!12+!U)3'151A!.+*3'.+.!45>>!,+*35'!)'%23'<+.!

)'%23'<+.8!
=00-#)!/(!H-F-(&-! S2)(!12+,+!45>>!?+!'&!+==+%1!&'!12+!,+J+')+!&=!12+!=5,*8!
H-'9/(! "#$%&'#!

S2+!-+,%+'13<+!%23'<+!5'!U)3'151A!.+*3'.+.!+U)3>(!
12+!-+,%+'13<+!%23'<+!5'!12+!-,5%+!&=!12+!-,&.)%188!

!
!
!
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2003	  Q2 !
!
!

"#$%&'()!*!!!+,-%&'.'&/!
!"#$%&'()&$!(#$!"#$%&%'()*#$#*+&,-&.%/(0.$")*$!((#$$",))&%'()*#$#*+&,-&.%/(0.+$$$$
$$$$$$$$,)$&"-.$-"/&0$/1"1&$1.&$'23456"$78$9.(-.$(1$(/$4&"/53&*+$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$!:;$4"3</#$
$
$!(#$=3(-&$>6"/1(-(18$2'$%&4")*$4&"/53&/?$

1.&$@&3-&)1"A&$B$@32@231(2)"1&$-.")A&$()$1.&$C5")1(18$*&4")*&*$'23$"$A22*$-"5/&*$78$
1.&$@&3-&)1"A&$B$@32@231(2)"1&$-.")A&$()$1.&$@3(-&$2'$1."1$A22*+$

!
!!!!!!!!!D23456"?$$ E$$F$$$$=G$H$=:$$$$$$$$$$$$$$$$
$$$$$$$$$$$$$$$$$$$$$$$$$$ =$$$$$$$$$EG$H$E:$$$

!"#$%$&$'%()(*'++",&(-'+./012(34(.1+56(7+18"8(
$
!((#$I32//$>6"/1(-(18$2'$%&4")*$4&"/53&/?$

1.&$@&3-&)1"A&$B$@32@231(2)"1&$-.")A&$()$1.&$*&4")*$'23$2)&$A22*$-"5/&*$78$1.&$
@&3-&)1"A&$B$@32@231(2)"1&$-.")A&$()$1.&$@3(-&$2'$21.&3$A22*/+$

$
$$$$$$$$$$D23456"$?$$$$$$$$$$$ $EF$$$F$$$=JG$H$=J:$
$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$ $=J$$$$$$$$EFG$H$EF:$$$$$$$$$$$$$$$$$$$$$$$$$$$$

!

!!!!!"#$%$&$'%()(*'++",&(-'+./012(34(.1+56(7+18"8(
!

!7#$K.&)$1.&$@3(-&$2'$A22*$F$(/$L:M$1.&$C5")1(18$*&4")*&*$2'$A22*$J$(/$G0:;;$5)(1/+$$
$$$$$$$$K.&)$1.&$@3(-&$2'$N22*$F$'"66/$12$L:O$!1.&$@3(-&$2'$N22*$J$5)-.")A&*#$1.&$C5")1(18$
$$$$$$$*&4")*&*$2'$A22*$J$'"66/$12$P;;$5)(1/+$$
$

!(#$ Q/()A$1.&$-32//$&6"/1(-(18$2'$*&4")*$'23456"0$-"6-56"1&$1.&$-32//$&6"/1(-(18$2'$
*&4")*$'23$N22*$J+$R.29$"66$8253$923<()A/+$

!((#$$$,/$A22*$J$"$/57/1(151&$'23$23$-24@6&4&)1$12$A22*$FS$$>T@6"()$8253$-.2(-&+$$
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