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FOREWORD

The production of Teachers' Guides and Pupils' handbooks in respect of  
English and Mathematics for Junior Secondary Schools (JSSs) in Sierra  
Leone is an innovation. This would undoubtedly lead to improvement in the 
performance of pupils in the Basic Education Certificate Examination in  
these subjects. As Minister of Basic and Senior Secondary Education, I am 
pleased with this development in the educational sector.

The Teachers' Guides give teachers the support they need to utilize  
appropriate pedagogical skills to teach; and the Pupils' Handbooks are  
designed to support self-study by the pupils, and to give them additional 
opportunities to learn independently.

These Teachers' Guides and Pupils' Handbooks had been written by  
experienced Sierra Leonean and international educators. They have been 
reviewed by officials of my Ministry to ensure that they meet specific needs of 
the Sierra Leonean population.

I call on the teachers and pupils across the country to make the best use of 
these educational resources.

This is just the start of educational transformation in Sierra Leone  
as pronounced by His Excellency, the President of the Republic of  
Sierra Leone, Brigadier Rtd. Julius Maada Bio. I am committed to 
continue to strive for the changes that will make our country stronger and  
better.

I do thank the Department for International Development (DFID) for their 
continued support. Finally, I also thank the teachers of our country - for their 
hard work in securing our future.

 

Mr. Alpha Osman Timbo 
Minister of Basic and Senior Secondary Education
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K8&!8-$*/&*(83!*6B6(!63!(8&!3&%#$*!*6B6(!)1(&/!(8&!*&%6:).!'#6$(\&K8&!*6B6(3!38#-.*!,&!
%6/%.&*!)3!38#H$!,&.#H]!

! !

4\# L$!(8&!(),.&!,&.#HV!&)%8!*6B6(!#1!(8&!$-:,&/3!38#-.*!,&!H/6((&$!6$!(8&!%#//&%(!%#.-:$\!
"#:'.&(&!(8&!(),.&!,&.#H!,0!H/6(6$B!&)%8!*6B6(!6$!(8&!%#.-:$!1#/!6(3!'.)%&!N).-&\!K8&!16/3(!
4!&Z):'.&3!)/&!%#:'.&(&\!

! K&$3! T$&3! \! K&$(83! A-$*/&*(83! K8#-3)$*(83!
>\;! ! >! \! ;! ! !

EO\>;! E! O! \! >! ;! !
E>\RPO! ! ! \! ! ! !
>\OE;! ! ! \! ! ! !
;E\@! ! ! \! ! ! !
E\4O! ! ! \! ! ! !

E4\>>E! ! ! \! ! ! !
OO\O! ! ! \! ! ! !

!
@'$I+B'*&
K8&!%#:'.&(&*!(),.&!63!,&.#H]!

! K&$3! T$&3! \! (&$(83! 8-$*/&*(83! (8#-3)$*(83!
>\;! ! >! \! ;! ! !

EO\>;! E! O! \! >! ;! !
E>\RPO! E! >! \! R! P! O!
>\OE;! ! >! \! O! E! ;!
;E\@! ;! E! \! @! ! !
E\4O! ! E! \! 4! O! !

E4\>>E! E! 4! \! >! >! E!
OO\O! O! O! \! O! ! !

!

&

&

&

&

&



P4!
!

F\# 7/6(&!&)%8!*&%6:).!$-:,&/!6$!(8&!(),.&!,&.#H!H6(8!H#/*3\!K8&!16/3(!4!)/&!%#:'.&(&*!)3!
&Z):'.&3\!

&
E4\OE! (H&.N&!'#6$(!(8/&&!#$&!
>\4E;! r&/#!'#6$(!(H#!#$&!1#-/!
EP?\O! &
O>\>>E! &
@@\@@! &
E4\E4! &

!
@'$I+B'*&
K8&!%#:'.&(&*!(),.&!63!,&.#H]!
E4\OE! (H&.N&!'#6$(!(8/&&!#$&!
>\4E;! r&/#!'#6$(!(H#!#$&!1#-/!
EP?\O! #$&!8-$*/&*!36Z(0W3&N&$!'#6$(!(8/&&!
O>\>>E! (86/(0!'#6$(!r&/#!r&/#!#$&!
@@\@@! $6$&(0W$6$&!'#6$(!$6$&!$6$&!
E4\E4! (H&.N&!'#6$(!#$&!(H#!

!
D;")+B)%&

E\# 78)(!63!(8&!'.)%&!N).-&!#1!R!6$!4E\;ER^!
4\# "6/%.&!(8&!*6B6(!6$!(8&!+%*+C,!'.)%&!6$!&)%8!*&%6:).!$-:,&/]!

O\E;!! ! ;\FRP! ! E>\P@E!! >\E>!
O\# "#:'.&(&!(8&!(),.&!,&.#H!,0!H/6(6$B!(8&!*6B6(3!6$!(8&!%#//&%(!%#.-:$3]!

! K&$3! T$&3! \! K&$(83! A-$*/&*(83! K8#-3)$*(83!
R?\>E?! ! ! \! ! ! !
@@\>>@! ! ! \! ! ! !

EF\?! ! ! \! ! ! !
>\EE! ! ! \! ! ! !

E>\>E! ! ! \! ! ! !
@\>@>! ! ! \! ! ! !

!
;\# 7/6(&!&)%8!*&%6:).!$-:,&/!6$!(8&!(),.&!,&.#H!H6(8!H#/*3]!

4;\?! &
E@\E@! &
@E\>O! &
@\>>P! &

!



PO!
!

-%,,'*&!B+$%/&M&%6:).3!(#!2/)%(6#$3& !C%A%/&9-:,&/3!)$*!9-:&/)(6#$&
D;")+B)%&9)+BEB+=/&<A5W>?W>4;& F$",,/&[II!E&
! ! !

-%";*B*G&HI+)'A%&
S0!(8&!&$*!#1!(8&!.&33#$V!0#-!H6..!,&!),.&!(#!&Z'/&33!*&%6:).3!)3!1/)%(6#$3\!

!

HE%;EB%:!

M&%6:).!$-:,&/3!)/&!3#:&(6:&3!%)..&*!1/)%(6#$).!$-:,&/3!,&%)-3&!(8&0!%)$!,&!&)36.0!
&Z'/&33&*!)3!1/)%(6#$3\!K#!%8)$B&!*&%6:).3!(#!1/)%(6#$3V!H&!.##_!)(!(8&!$-:,&/!#1!*&%6:).!
'.)%&3!#/!(8&!$-:,&/3!)1(&/!(8&!*&%6:).!'#6$(\!7&!H/6(&!(8&!*&%6:).!*6B6(3!#N&/!)!'#H&/!#1!
E>V!)$*!36:'.610\!2#..#H!(8&3&!/-.&3!(#!%8##3&!(8&!'#H&/!#1!E>!1#/!(8&!*&$#:6$)(#/]!!

•# L1!(8&/&!63!E!*&%6:).!'.)%&V!(8&$!(8&!$-:,&/!63!&Z'/&33&*!#N&/!E>\!
•# L1!(8&/&!)/&!4!*&%6:).!'.)%&3V!(8&$!(8&!$-:,&/!63!&Z'/&33&*!#N&/!E>>\!
•# L1!(8&/&!)/&!:#/&!*&%6:).!'.)%&3V!(8&!$-:,&/!63!&Z'/&33&*!#N&/!EV>>>!)$*!3#!#$\!

L1!(8&!*&%6:).!8)3!)!H8#.&!$-:,&/!')/(V!_&&'!(8&!H8#.&!$-:,&/!)$*!%8)$B&!(8&!*&%6:).!

$-:,&/3!(#!)!1/)%(6#$\!2#/!&Z):'.&V!'c) & ' 1
4@

\!

!

I6:'.610!0#-/!)$3H&/3!61!'#336,.&\!

!

@'$E%J&KL"AM$%,&

E\# "#$N&/(!>\4F!(#!)!1/)%(6#$\!

@'$I+B'*&
K8&/&!)/&!4!*&%6:).!'.)%&3V!3#!&Z'/&33!(8&!*6B6(3!C4FD!#N&/!E>>\!K8&$V!36:'.610\!

$c'# & 02
4@@

& 02(02
4@@(02

& 4
3
!!

!
4\# "#$N&/(!>\>4F!(#!)!1/)%(6#$\!!!!

@'$I+B'*!
K8&/&!)/&!O!*&%6:).!'.)%&3V!3#!&Z'/&33!(8&!*6B6(3!C>4FD!#N&/!EV>>>\!K8&$V!36:'.610\!

$c$'#!!& @02
4d@@@

& 02
4d@@@

!!& 4
3@

!

!

!

!

!

!!! !
!! !



P;!
!

O\# "#$N&/(!4\R!(#!)!1/)%(6#$\!

@'$I+B'*!
u&&'!(8&!H8#.&!$-:,&/!C4D!)$*!%8)$B&!(8&!*&%6:).!$-:,&/3!C>\RD!(#!)!1/)%(6#$\!

'c/% & ' 6
4@

& ' 3
2
!!

;\# "#$N&/(!(8&!1#..#H6$B!$-:,&/3!(#!1/)%(6#$3]!!!
)\# >\P!
,\# E\OF!
%\# 4\O>4!

@'$I+B'*,!

)\# $c*% & 5
4@

& 1
2
!

,\# !c)#% & ! 12
4@@

& ! 7
0@

!

%\# 'c)$'% & ' 1@0
4d@@@

& ' 424
2@@

!

!

D;")+B)%&

"#$N&/(!(8&!*&%6:).3!(#!1/)%(6#$3]!

E\# >\;F!
4\# F\4P!
O\# >\>>F!
;\# E>\>F!
F\# 4F\4F!
P\# @\?!
?\# >\>R!
R\# O\O>!

!



PF!
!

-%,,'*&!B+$%/&2/)%(6#$3!(#!M&%6:).3& !C%A%/&9-:,&/3!)$*!9-:&/)(6#$&
D;")+B)%&9)+BEB+=/&<A5W>?W>4F& F$",,/&[II!E&
! ! !

-%";*B*G&HI+)'A%&
S0!(8&!&$*!#1!(8&!.&33#$V!0#-!H6..!,&!),.&!(#!&Z'/&33!1/)%(6#$3!)3!*&%6:).3\!

!

HE%;EB%:!

L1!(8&!*&$#:6$)(#/!#1!)!1/)%(6#$!63!)!'#H&/!#1!E>!3-%8!)3!E>V!E>>V!#/!EV>>>V!H&!%)$!&)36.0!
%8)$B&!(8&!1/)%(6#$!(#!)!*&%6:).\!7&!1#..#H!/-.&3!(8)(!)/&!(8&!#''#36(&!#1!(8&!/-.&3!6$!(8&!
'/&N6#-3!.&33#$]!

•# L1!(8&!1/)%(6#$!63!#N&/!E>V!(8&!*&%6:).!$-:,&/!8)3!E!*&%6:).!'.)%&\!XZ):'.&]! 1
4@

& $c)!

•# L1!(8&!1/)%(6#$!63!#N&/!E>>V!(8&!*&%6:).!$-:,&/!8)3!4!*&%6:).!'.)%&3\!!

XZ):'.&]! 47
4@@

& $c!-!

•# L1!(8&!1/)%(6#$!63!#N&/!EV>>>V!(8&!*&%6:).!$-:,&/!8)3!O!*&%6:).!'.)%&3\!!

XZ):'.&]! 3
4d@@@

& $c$$,!

K#!&Z'/&33!)$0!#(8&/!1/)%(6#$!)3!)!*&%6:).V!*6N6*&!(8&!$-:&/)(#/!,0!(8&!*&$#:6$)(#/\!`#-!
H6..!*#!.#$B!*6N636#$\!5)_&!3-/&!0#-!H/6(&!)!*&%6:).!$-:,&/!)1(&/!(8&!$-:&/)(#/!6$!(8&!.#$B!
*6N636#$!'/#,.&:\!`#-!H6..!'.)%&!)!*&%6:).!$-:,&/!*6/&%(.0!),#N&!6(!6$!(8&!)$3H&/\!!

!

2#/!&Z):'.&V!(863!.#$B!*6N636#$!38#H3!4
2

& $c'\!G##_!)(!H8&/&!(8&!*&%6:).!63!

'.)%&*\!S&!N&/0!%)/&1-.!(#!H/6(&!(8&!*&%6:).!6$!(8&!%#//&%(!'.)%&!6$!0#-/!'/#,.&:3!
)$*!)$3H&/3\!

&

@'$E%J&KL"AM$%,&

E\# "#$N&/(!(8&!1#..#H6$B!1/)%(6#$3!(#!*&%6:).3]!

)\# 7
4@

!

,\# 1
4@@

!

%\# 140
4d@@@

!

*\# ) 41
4d@@@

!

&
&
&
&

! >\! 4!

F! E\! >!
"! E! >!
! ! >!

!!! !
!! !



PP!
!

@'$I+B'*,&
2#..#H!(8&!/-.&3!1/#:!(8&!TN&/N6&H!(#!*&%6*&!8#H!:)$0!*&%6:).!'.)%&3!(#!B6N&!&)%8!
)$3H&/]!

)\# ! 7
4@

& $c-!

,\# 1
4@@

& c$)!

%\# 140
4d@@@

& $c)!'!

*\# ) 41
4d@@@

& )c$!)!

!

4\# "#$N&/(!4
0
!(#!)!*&%6:).\!!!!

@'$I+B'*!
M6N6*&!(8&!$-:&/)(#/!CED!,0!(8&!*&$#:6$)(#/!C4D\!

! >\! F!
4! E\! >!
"! E! >!
! ! >!

9*,:%;/!4
0

& $c#!

!

O\# "#$N&/(!7
6
!(#!)!*&%6:).\!

@'$I+B'*&
M6N6*&!(8&!$-:&/)(#/!C?D!,0!(8&!*&$#:6$)(#/!CRD\!!

! >\! R! ?! F!
R! ?\! >! >! >!
"! P! ;! ! !
! ! P! >! !
! "! F! P! !
! ! ! ;! >!
! ! "! ;! >!
! ! ! ! >!

!

9*,:%;/!7
6

& $c/-#!

!
!
!
!



P?!
!

;\# "#$N&/(! 7
0@

!(#!)!*&%6:).\!

@'$I+B'*&
M6N6*&!(8&!$-:&/)(#/!C?D!,0!(8&!*&$#:6$)(#/!C4>D\!!

! >\! O! F!
4>! ?\! >! >!
"! P! >! !
! E! >! >!
"! E! >! >!
! ! ! >!

!

D;")+B)%&

"#$N&/(!(8&!1/)%(6#$3!(#!*&%6:).3]!

E\# 7
4@

!

4\# 14
4d@@@

!

O\# ! 88
4@@

!

;\# 1
2
!

F\# 1
6
!

P\# 8
0@

!

?\# , 4
0
!

R\# 4
45

!

!

!

!



PR!
!

-%,,'*&!B+$%/&U#-$*6$B!#11!M&%6:).!9-:,&/3!
(#!78#.&!9-:,&/3&

!C%A%/&9-:,&/3!)$*!9-:&/)(6#$&

D;")+B)%&9)+BEB+=/&<A5W>?W>4P& F$",,/&[II!E&
! ! !

-%";*B*G&HI+)'A%&
S0!(8&!&$*!#1!(8&!.&33#$V!0#-!H6..!,&!),.&!(#!/#-$*!*&%6:).!$-:,&/3!(#!(8&!$&)/&3(!

H8#.&!$-:,&/\!
!

HE%;EB%:!

K#!/#-$*!)!*&%6:).!$-:,&/!(#!)!H8#.&!$-:,&/V!H&!:-3(!16$*!(8&!H8#.&!$-:,&/!(8)(!6(!63!
$&)/&3(!(#\!2#/!&Z):'.&V!%#$36*&/!;\?V!H86%8!63!,&(H&&$!H8#.&!$-:,&/3!;!)$*!F\!7&!%)$!
38#H!(863!#$!)!$-:,&/!.6$&]!

!

I6$%&!;\?!63!%.#3&/!(#!(8&!H8#.&!$-:,&/!3V&;\?!/#-$*3!-'!(#!F\!K8&!*&%6:).!;\?!63!/#-$*&*!-'!
(#!F!,0!)**6$B!E!#$(#!(8&!#$&3!*6B6(!C;D!)$*!/&:#N6$B!(8&!*&%6:).!'#6$(\!

!

7&!*#!$#(!$&&*!(#!*/)H!)!$-:,&/!.6$&!(#!/#-$*!$-:,&/3\!l3&!(8&3&!/-.&3!1#/!/#-$*6$B!
*&%6:).3!(#!H8#.&!$-:,&/3]!

•# L1!(8&!$-:,&/!)1(&/!(8&!*&%6:).!'#6$(!63!.&33!(8)$!F!C>V!EV!4V!OV!;DV!6(!63!/#-$*&*!J':*!
(#!(8&!$&Z(!H8#.&!$-:,&/\!!

•# L1!(8&!$-:,&/!)1(&/!(8&!*&%6:).!'#6$(!63!F!#/!:#/&!CFV!PV!?V!RV!@DV!6(!63!/#-$*&*!IM!(#!
(8&!$&Z(!H8#.&!$-:,&/\!
!

@'$E%J&KL"AM$%,&

E\# U#-$*!EO\4@!(#!(8&!$&)/&3(!H8#.&!$-:,&/\!!

@'$I+B'*!
7&!#$.0!%#$36*&/!(8&!*6B6(!)1(&/!(8&!*&%6:).!'#6$(V!4\!K863!63!.&33!(8)$!FV!3#!H&!/#-$*!
*#H$\!
9*,:%;/!EO!
!

4\# U#-$*!;E4\F!(#!(8&!$&)/&3(!H8#.&!$-:,&/\!

@'$I+B'*!
9-:,&/3!F!)$*!B/&)(&/!(&..!-3!(#!/#-$*!-'\!Q**!E!(#!;E4!(#!/#-$*!-'\!
9*,:%;/!;EO!

!!! !
!! !



P@!
!

!
O\# U#-$*!(8&!1#..#H6$B!$-:,&/3!(#!(8&!$&)/&3(!H8#.&!$-:,&/]!

)\# 4>\O!
,\# F@\@!
%\# EV>>>\R4!
*\# >\4R!

@'$I+B'*,&
)\# U#-$*!*#H$]!4>!
,\# U#-$*!-']!P>!
%\# U#-$*!-']!E>>E!
*\# U#-$*!*#H$]!>!

!
;\# I6Z!1)/:&/3!8)/N&3(&*!(8&6/!'&''&/3!)$*!,/#-B8(!(8&:!(#!(8&!:)/_&(\!K8&0!H&6B8&*!

(8&6/!'&''&/3!)$*!/&%#/*&*!(8&!H&6B8(3!6$!(8&!(),.&!,&.#H\!U#-$*!&)%8!H&6B8(!(#!(8&!
$&)/&3(!_6.#B/)::&\!!

Q9RNKR& XKWYZ!&[<Y\& XKWYZ!&!H&!ZK&
PK9RK@!&<Y&

Z":"& F>\PR! !
?I$B%+& O?\>@! !

N";+B*& ER\OR@! !
9#",,& ;R\4ER! !
9$B)%& O>\@! !

N'C"A%J& ;F\4! !
!

@'$I+B'*&
U#-$*!&)%8!*&%6:).!$-:,&/!-'!#/!*#H$!,)3&*!#$!(8&!*6B6(!)1(&/!(8&!*&%6:).!'#6$(\!K8&!
)$3H&/3!)/&!B6N&$!,&.#H\!

Q9RNKR& XKWYZ!&[<Y\& XKWYZ!&!H&!ZK&
PK9RK@!&<Y&

Z":"& F>\PR! FE!
?I$B%+& O?\>@! O?!

N";+B*& ER\OR@! ER!
9#",,& ;R\4ER! ;R!
9$B)%& O>\@! OE!

N'C"A%J& ;@\@! F>!
&

&

&

&



?>!
!

D;")+B)%&

E\# U#-$*!(8&!1#..#H6$B!$-:,&/3!(#!(8&!$&)/&3(!H8#.&!$-:,&/]!
)\# OE?\@F!
,\# >\O@@!
%\# E\F>>!
*\# ?>\R!
&\# 4>>\@@@!

!
4\# I6Z!'-'6.3!:&)3-/&*!(8&!*63()$%&!#1!(8&6/!8#-3&3!1/#:!3%8##.!6$!_6.#:&(/&3\!K8&0!

/&%#/*&*!(8&!*63()$%&3!6$!(8&!(),.&!,&.#H\!U#-$*!&)%8!*63()$%&!(#!(8&!$&)/&3(!H8#.&!
$-:,&/\!

D]DW-& UW@!9PFK&[<N\& UW@!9PFK&!H&!ZK&
PK9RK@!&<N&

@B"& O\R! !
U"EBJ& E\?F! !

9**%++%& >\O! !
^I,I(& 4\F! !
N";=& 4\ER@! !
Q'J"=& E\>@! !

!



?E!
!

-%,,'*&!B+$%/&U#-$*6$B!#11!M&%6:).!9-:,&/3!
(#!I()(&*!M&%6:).!<.)%&3!&

!C%A%/&9-:,&/3!)$*!9-:&/)(6#$&

D;")+B)%&9)+BEB+=/&<A5W>?W>4?& F$",,/&[II!E&
! ! !

-%";*B*G&HI+)'A%&
S0!(8&!&$*!#1!(8&!.&33#$V!0#-!H6..!,&!),.&!(#!/#-$*!*&%6:).!$-:,&/3!(#!)!B6N&$!

$-:,&/!#1!*&%6:).!'.)%&3\!
!

HE%;EB%:!

l3&!(8&!3):&!)''/#)%8!)3!6$!(8&!'/&N6#-3!.&33#$!(#!/#-$*!)!*&%6:).!(#!)!B6N&$!$-:,&/!#1!
*&%6:).!'.)%&3\!U&:&:,&/!(8)(!61!)!*6B6(!63!.&33!(8)$!FV!H&!/#-$*!J':*\!L1!)!*6B6(!63!F!#/!
:#/&V!H&!/#-$*!IM\!

!

K#!/#-$*!(#!)!B6N&$!*&%6:).!'.)%&V!.##_!)(!(8&!*6B6(!)1(&/!(8&!*&%6:).!'.)%&!0#-!)/&!/#-$*6$B!
(#\!2#/!&Z):'.&V!%#$36*&/!P\;?\!K#!/#-$*!(#!E!*&%6:).!'.)%&V!.##_!)(!(8&!*6B6(!6$!(8&!3&%#$*!
*&%6:).!'.)%&!C?D\!?!63!B/&)(&/!(8)$!FV!3#!H&!/#-$*!-'\!Q**!E!(#!(8&!*6B6(!6$!(8&!16/3(!*&%6:).!
'.)%&\!P\;?!/#-$*&*!(#!E!*&%6:).!'.)%&!63!P\F\!

&

@'$E%J&KL"AM$%,&

E\# U#-$*!4E\4O@E!(#]!!
)\# E!*&%6:).!'.)%&!
,\# 4!*&%6:).!'.)%&3!
%\# O!*&%6:).!'.)%&3!

@'$I+B'*!
)\# K8&!*6B6(!6$!(8&!4$*!*&%6:).!'.)%&!63!OV!3#!H&!/#-$*!*#H$]!4E\4!
,\# K8&!*6B6(!6$!(8&!O/*!*&%6:).!'.)%&!63!@V!3#!H&!/#-$*!-']!4E\4;!
%\# K8&!*6B6(!6$!(8&!;(8!*&%6:).!'.)%&!63!EV!3#!H&!/#-$*!*#H$]!4E\4O@!

!
4\# U#-$*!;\@?!(#!E!*&%6:).!'.)%&\!

@'$I+B'*!
K8&!*6B6(!6$!(8&!4$*!*&%6:).!'.)%&!63!?V!3#!H&!/#-$*!-'\!78&$!H&!)**!E!(#!(8&!@!6$!(8&!
16/3(!*&%6:).!'.)%&V!H&!B&(!E>\!K863!%)//6&3!#N&/\!7&!)**!E!(#!(8&!H8#.&!$-:,&/!;V!)$*!
.&)N&!>!6$!(8&!16/3(!*&%6:).!'.)%&\!
9*,:%;/!F\>!
!
!
!

!!! !
!! !



?4!
!

O\# U#-$*!(8&!1#..#H6$B!$-:,&/3!(#!(8&!$&)/&3(!8-$*/&*(8]!
)\# OE4\4>E!
,\# F;\>FR!
%\# >\FR4@E!
*\# E\4?PO!

@'$I+B'*,&
U&%)..!(8)(!(8&!8-$*/&*(83!'.)%&!63!(8&!3&%#$*!'.)%&!)1(&/!(8&!*&%6:).!'#6$(\!7&!
H)$(!(#!/#-$*!(#!4!*&%6:).!'.)%&3\!
)\# U#-$*!*#H$]!OE4\4>!
,\# U#-$*!-']!F;\>P!
%\# U#-$*!*#H$]!>\FR!
*\# U#-$*!-']!E\4R!

!
;\# M/\!S)$B-/)!*&.6N&/&*!F!,),6&3!(#*)0\!I8&!/&%#/*&*!(8&6/!H&6B8(3!6$!(8&!(),.&!,&.#H\!

U#-$*!&)%8!H&6B8(!(#!E!*&%6:).!'.)%&\!!!

_9_^& XKWYZ!&[<Y\& XKWYZ!&[<Y\&!H&.&
UKFWN9-&D-9FK&

.& O\E4F! !
0& 4\@R?! !
1& 4\;F! !
2& O\>>E! !
3& 4\?R! !

!

@'$I+B'*&
U#-$*!&)%8!*&%6:).!$-:,&/!-'!#/!*#H$!,)3&*!#$!(8&!*6B6(!6$!(8&!3&%#$*!*&%6:).!'.)%&\!
7/6(&!)..!#1!0#-/!)$3H&/3!6$!(8&!(),.&!)3!38#H$\!

_9_^& XKWYZ!&[<Y\& XKWYZ!&[<Y\&!H&.&
UKFWN9-&D-9FK&

.& O\E4F! O\E!
0& 4\@R?! O\>!
1& 4\;F! 4\F!
2& O\>>E! O\>!
3& 4\?R! 4\R!

&

&

&

&

&



?O!
!

D;")+B)%&

E\# U#-$*!4\E@R4!(#!E!*&%6:).!'.)%&\!
4\# U#-$*!>\@RE!(#!(8&!$&)/&3(!(&$(8\!
O\# U#-$*!(8&!1#..#H6$B!$-:,&/3!(#!(8&!$&)/&3(!(8#-3)$*(8]!

)\# 4\E>;RE!
,\# >\F@E@R!
%\# 4E\>4E>4E!
*\# @\>@>@>@!
&\# OE>\OF?@!

;\# 5-3()'8)!8)3!)!3:)..!38#'\!A&!/-$3!863!B&$&/)(#/!&N&/0!&N&$6$B\!A&!/&%#/*&*!(8&!
):#-$(!#1!1-&.!(8)(!8&!-3&*!&)%8!*)0\!U#-$*!&)%8!$-:,&/!(#!E!*&%6:).!'.)%&\!!

U9^& Q]K-&]@KU&[-\& Q]K-&[-\&!H&.&UKFWN9-&
D-9FK&

N'*J"=& ;\F?R! !
!I%,J"=& O\;F! !

X%J*%,J"=& F\>@O! !
!CI;,J"=& >\@@F! !

Q;BJ"=& O\?4! !
!

!
&
!

!
!

!!

!



?;!
!

-%,,'*&!B+$%/&U#-$*6$B!T11!78#.&!9-:,&/3!
)$*!M&%6:).3!(#!(8&!9&)/&3(!E>V!E>>!)$*!
EV>>>&

!C%A%/&9-:,&/3!)$*!9-:&/)(6#$&

D;")+B)%&9)+BEB+=/&<A5W>?W>4R& F$",,/&[II!E&
! ! !

-%";*B*G&HI+)'A%&
S0!(8&!&$*!#1!(8&!.&33#$V!0#-!H6..!,&!),.&!(#!/#-$*!H8#.&!$-:,&/3!)$*!*&%6:).3!(#!(8&!

$&)/&3(!E>V!E>>!)$*!EV>>>\!

!

HE%;EB%:!

K#!/#-$*!H8#.&!$-:,&/3V!.##_!)(!(8&!*6B6(!(#!(8&!/6B8(!#1!(8&!*6B6(!(#!,&!/#-$*&*\!L1!6(!63!F!#/!
B/&)(&/V!/#-$*!-'\!!T(8&/H63&!/#-$*!*#H$!61!6(!63!;!#/!.&33\!!

!

78&$!/#-$*6$B!(#!(8&!$&)/&3(!E>V!E>>!#/!EV>>>V!(8&!$-:,&/3!)1(&/!(8&!$-:,&/!(#!,&!
/#-$*&*!)/&!/&'.)%&*!H6(8!r&/#!C>D\!2#/!&Z):'.&V!4VF4?!/#-$*&*!(#!(8&!$&)/&3(!8-$*/&*!63!
4VF>>\!K8&!*6B6(3!6$!(8&!(&$3!)$*!#$&3!'.)%&!,&%#:&!>\!!

!

L1!(8&/&!)/&!*&%6:).!*6B6(3!6$!(8&!$-:,&/!0#-!)/&!/#-$*6$BV!(8&0!)/&!*/#''&*\!2#/!&Z):'.&V!
;F?\@!/#-$*&*!(#!(8&!$&)/&3(!(&$!63!;P>\!K8&/&!)/&!$#!*&%6:).!*6B6(3!6$!(8&!)$3H&/\!

!

K8&!30:,#.!e!:&)$3!B,&"MM;'LBA"+%$=&%SI"$&+'!)$*!H&!-3&!6(!H8&$!/#-$*6$BV!,&%)-3&!
$-:,&/3!)/&!$#(!&Z)%(.0!&J-).\!2#/!&Z):'.&V!,#-c+ e ,*$\!

&

@'$E%J&KL"AM$%,&

E\# U#-$*!(8&!1#..#H6$B!$-:,&/3!(#!(8&!$&)/&3(!E>]!
)\# FR!
,\# ;E4!
%\# OE\@R!
*\# ;@R!

@'$I+B'*,&
)\# #/ e *$&
,\# ,!' e ,!$&
%\# )!c+/ e )$&
*\# 9#(&!(8)(!6$!(863!&Z):'.&V!@!/#-$*3!-'!(#!E>\!K863!%)//6&3!#N&/!(#!(8&!E>>3!'.)%&V!

)$*!;!,&%#:&3!F\!7&!8)N&!,+/ e #$$\&
&

!!! !
!! !



?F!
!

4\# U#-$*!(8&!1#..#H6$B!$-:,&/3!(#!(8&!$&)/&3(!8-$*/&*]!
)\# OV;>4!
,\# 4FE!
%\# O4V?R@!
*\# OE@\@@!

@'$I+B'*,!
)\# )d,$' e )d,$$!
,\# '#! e )$$!
%\# )'d-/+ e )'d/$$!
*\# )!+c++ e %%)$$!

&
O\# K8&!(),.&!,&.#H!B6N&3!(8&!*63()$%&3!,&(H&&$!%6(6&3!6$!I6&//)!G&#$&V!6$!_6.#:&(/&3\!U#-$*!

&)%8!*63()$%&!(#!(8&!$&)/&3(!E>\!
FW!WK@& UW@!9PFK&[<N\& UW@!9PFK&[<N\&!H&!ZK&

PK9RK@!&.8&
N"V%*B&+'&Q;%%+':*& ER?! !

N"V%*B&+'&_'& EOO! !
_'&+'&<%*%A"& PR\F! !

_'&+'&Q;%%+':*& 4;E! !
<"A#B"&+'&Q;%%+':*& E4P! !
<"B$"CI*&+'&N"V%*B& 4FP! !

! !

@'$I+B'*!

U#-$*!&)%8!$-:,&/!6$!(8&!(),.&!(#!(8&!$&)/&3(!E>]!

FW!WK@& UW@!9PFK&[<N\& UW@!9PFK&[<N\&!H&!ZK&PK9RK@!&.8&
N"V%*B&+'&Q;%%+':*& ER?! E@>!

N"V%*B&+'&_'& EOO! EO>!
_'&+'&<%*%A"& PR\F! ?>!

_'&+'&Q;%%+':*& 4;E! 4;>!
<"A#B"&+'&Q;%%+':*& E4P! EO>!
<"B$"CI*&+'&N"V%*B& 4FP! 4P>!

!

;\# "#:'.&(&!(8&!(),.&!,0!/#-$*6$B!(8&!$-:,&/3!6$!(8&!16/3(!%#.-:$!(#!&)%8!#1!(8&!B6N&$!
'.)%&!N).-&3\&
PIA#%;&& !'&+C%&*%";%,+&+%*& !'&+C%&*%";%,+&CI*J;%J& !'&+C%&*%";%,+&+C'I,"*J&

P?! ! v! v!
;EP! ! ! v!
PV?RF! ! ! !
;FRV4P4! ! ! !



?P!
!

!

@'$I+B'*!

PIA#%;&& !'&+C%&*%";%,+&+%*& !'&+C%&*%";%,+&
CI*J;%J&

!'&+C%&*%";%,+&
+C'I,"*J&

P?! ?>! v! v!
;EP! ;4>! ;>>! v!
PV?RF! PV?@>! PVR>>! ?V>>>!
;FRV4P4! ;FRV4P>! ;FRVO>>! ;FRV>>>!

!

D;")+B)%!

E\# Q''/#Z6:)(&!F4VFR?!(#]!
)\# K8&!$&)/&3(!(&$!
,\# K8&!$&)/&3(!8-$*/&*!
%\# K8&!$&)/&3(!(8#-3)$*!

4\# K8&!(),.&!,&.#H!B6N&3!(8&!'#'-.)(6#$3!#1!P!%6(6&3!6$!I6&//)!G&#$&\!U#-$*!&)%8!$-:,&/!(#!
(8&!$&)/&3(!EV>>>\&

FW!^& DHD]-9!WHP& DHD]-9!WHP&!H&!ZK&
PK9RK@!&.T888&

Q;%%+':*& EV>FFV@P;! !
N"V%*B&& EE4V;4R! !

_'& E;@V@F?! !
<%*%A"& 4>>VOF;! !
<"A#B"& ;EV4>>! !
<"B$"CI*& F4FVO?4! !

&

O\# "#:'.&(&!(8&!(),.&!,0!/#-$*6$B!(8&!$-:,&/3!6$!(8&!16/3(!%#.-:$!(#!&)%8!#1!(8&!B6N&$!
'.)%&!N).-&3\&

PIA#%;&& !'&+C%&*%";%,+&+%*& !'&+C%&*%";%,+&
CI*J;%J&

!'&+C%&*%";%,+&
+C'I,"*J&

@R\P! ! v! v!
FPR\E@! ! ! v!
EVEEF! ! ! !
FPV4OF! ! ! !

!



??!
!

-%,,'*&!B+$%/&5-.(6'.06$B!)$*!M6N6*6$B!78#.&!
9-:,&/3!)$*!M&%6:).3!,0!<#H&/3!#1!E>&

!C%A%/&9-:,&/3!)$*!9-:&/)(6#$&

D;")+B)%&9)+BEB+=/&<A5W>?W>4@& F$",,/&[II!E&
! ! !

-%";*B*G&HI+)'A%&
S0!(8&!&$*!#1!(8&!.&33#$V!0#-!H6..!,&!),.&!(#!:-.(6'.0!)$*!*6N6*&!H8#.&!$-:,&/3!)$*!

*&%6:).3!,0!'#H&/3!#1!E>\!
!

HE%;EB%:!

U&%)..!(8)(!(8&!'#H&/3!#1!E>!)/&!&J-).!(#!E>V!E>>V!EV>>>V!)$*!3#!#$]!

•# !$4 & !$!
•# !$0 & !$ " !$ & !$$!
•# !$1 & !$ " !$ " !$ & !d$$$!

K#!:-.(6'.0!#/!*6N6*&!*&%6:).3!)$*!H8#.&!$-:,&/3!,0!'#H&/3!#1!E>V!H&!:#N&!(8&!'#6$(!(#!
(8&!;BGC+&(';&AI$+BM$B)"+B'*!)$*!(#!(8&!$%(+&(';&JBEB,B'*\!K8&!'#H&/!C#/!(8&!$-:,&/!#1!r&/#3D!
(&..3!-3!(8&!$-:,&/!#1!'.)%&3!(#!:#N&\!

!

K#!AI$+BM$=!H8#.&!$-:,&/3!,0!'#H&/3!#1!E>V!H&!)**!r&/#3\!K863!63!,&%)-3&!61!H&!:#N&!(8&!
*&%6:).!'.)%&!(#!(8&!/6B8(&H&!$&&*!(#!)**!r&/#&3!(#!8#.*!(8&!'.)%&\!K8&/&1#/&V!(8&!'#H&/!
(&..3!-3!(8&!$-:,&/!#1!r&/#3!(#!,&!)**&*!(#!(8&!$-:,&/\!2#/!&Z):'.&]!)'- " !$0 & )'d-$$\!
K863!63!(8&!3):&!)3!)'- " !$$ & )'d-$$\!

!

K#!JBEBJ%!)!H8#.&!$-:,&/!,0!)!'#H&/!#1!E>V!/&:&:,&/!(8)(!(8&!*&%6:).!'#6$(!63!(#!(8&!/6B8(!
#1!(8&!H8#.&!$-:,&/!)$*!:#N&!6(!(#!(8&!.&1(\!2#/!&Z):'.&]!/)# ( !$1 & $c/)#\!K863!63!(8&!
3):&!)3!/)# ( !d$$$ & $c/)#\!

&

@'$E%J&KL"AM$%,&

E\# 5-.(6'.0]&$c$$'- " !d$$$&

@'$I+B'*&
K8&/&!)/&!O!r&/#3!6$!EV>>>V!3#!H&!:#N&!(8&!*&%6:).!'.)%&!(#!(8&!/6B8(!O!'.)%&3]!
$c$$'- " !d$$$ & 'c-!!
!
!
!
!
!

!!! !
!! !



?R!
!

4\# M6N6*&]!)'d*$$ ( !$$!!

@'$I+B'*!
K8&/&!)/&!4!r&/#3!6$!E>>V!3#!H&!:#N&!(8&!*&%6:).!'.)%&!(#!(8&!.&1(!4!'.)%&3]!
)'d*$$ ( !$$ & )'*!!
!

O\# 5-.(6'.0]!'c!# " !$1!
&
@'$I+B'*&
K8&!'#H&/!#$!E>!63!OV!3#!H&!:#N&!(8&!*&%6:).!'.)%&!(#!(8&!/6B8(!O!'.)%&3]!
'c!# " !$1 & 'd!#$!!
!

;\# M6N6*&]!)!c+ ( !$0!

@'$I+B'*!
K8&!'#H&/!#$!E>!63!4V!3#!H&!:#N&!(8&!*&%6:).!'.)%&!(#!(8&!.&1(!4!'.)%&3]!
)!c+ ( !$0 & $c)!+!!
!

D;")+B)%!

XN).-)(&!(8&!1#..#H6$B]!

E\# $c!# " !$0!
4\# 'd,!+ ( !$0!
O\# 'c$! " !$!
;\# ') " !$$!
F\# +c!# " !d$$$!
P\# )'d$$$ ( !$!
?\# '# ( !$1!
R\# '#d$## ( !$$!

!



?@!
!

-%,,'*&!B+$%/&U&N6&H!#1!(8&!2#-/!T'&/)(6#$3!
H6(8!78#.&!9-:,&/3&

!C%A%/&XN&/0*)0!Q/6(8:&(6%&

D;")+B)%&9)+BEB+=/&<A5W>?W>O>& F$",,/&[II!E&
! ! !

-%";*B*G&HI+)'A%&
S0!(8&!&$*!#1!(8&!.&33#$V!0#-!H6..!,&!),.&!(#!)**V!3-,(/)%(V!:-.(6'.0!)$*!*6N6*&!H8#.&!

$-:,&/3\!
!

HE%;EB%:!

K863!.&33#$!63!/&N6&H!#1!)!(#'6%!1/#:!'/6:)/0!3%8##.]!#'&/)(6#$3!#$!H8#.&!$-:,&/3\!`#-!H6..!
'/)%(6%&!)**6$B!C.DV!3-,(/)%(6$B!CfDV!:-.(6'.06$B!C!D!)$*!*6N6*6$B!C(D!H8#.&!$-:,&/3\!

!

U&:&:,&/!(8)(!)**6(6#$V!3-,(/)%(6#$!)$*!:-.(6'.6%)(6#$!#1!.)/B&!$-:,&/3!63!*#$&!N&/(6%)..0\!
M6N636#$!#1!.)/B&!$-:,&/3!63!*#$&!-36$B!.#$B!*6N636#$V!)3!6$!I#.N&*!XZ):'.&!;\!

!

@'$E%J&KL"AM$%,&

E\# Q**]!!d'#$ . ),# . -'!

@'$I+B'*!
7/6(&!(8&!$-:,&/3!N&/(6%)..0\!5)_&!3-/&!(8&!*6B6(3!)/&!.6$&*!-'!
%#//&%(.0!C#$&3!-$*&/!#$&3V!(&$3!-$*&/!(&$3V!)$*!3#!#$D\!!
!
78&$!0#-!B&(!)!$-:,&/!B/&)(&/!(8)$!@V!0#-!H6..!)";;=&'E%;\!L$!(863!
&Z):'.&V!(8&!(&$3!%#.-:$!B6N&3!# . , . - & !*\!")//0!(8&!E!(#!(8&!
8-$*/&*3!%#.-:$V!)$*!H/6(&!(8&!P!6$!(8&!(&$3!'.)%&!#1!(8&!)$3H&/\!
!
9*,:%;/!EVPP?!
!
!
!
!
!
!
!
!
!
!
!

! ! E! ! !
! E! 4! F! >!
! ! O! ;! F!

w! ! ! ?! 4!
! E! P! P! ?!

!!! !
!! !



R>!
!

4\# I-,(/)%(]!#*'%f %'/!

@'$I+B'*!
7/6(&!(8&!$-:,&/3!N&/(6%)..0\!L1!(8&!$-:,&/!#$!(#'!63!.&33!(8)$!(8&!$-:,&/!
#$!,#((#:V!0#-!$&&*!(#!#';;':\!L$!(863!&Z):'.&V!4!63!.&33!(8)$!R\!7&!
,#//#H!#$&!E>!1/#:!(8&!(&$3!%#.-:$\!L$!(8&!(&$3!%#.-:$V!P!,&%#:&3!F\!L$!
(8&!#$&3!%#.-:$V!4!,&%#:&3!E4\!
!
9*,:%;/!FO;!
!
!

O\# 5-.(6'.0]!)! " #/!!!
!
@'$I+B'*&
7/6(&!(8&!$-:,&/3!N&/(6%)..0\!!
!
26/3(V!:-.(6'.0!&)%8!$-:,&/!#$!(#'!CO!)$*!ED!,0!(8&!R!#$!(8&!/6B8(!36*&!#1!(8&!
,#((#:!$-:,&/\!!
!
K8&$V!:-.(6'.0!(8&!3):&!O!)$*!E!,0!(8&!F!#$!(8&!.&1(!36*&!#1!(8&!,#((#:!$-:,&/\!!
26$)..0V!)**!(8&!(H#!/&3-.(6$B!$-:,&/3!(#B&(8&/\!U&:&:,&/!(#!-3&!>!(#!8#.*!(8&!#$&m3!
'.)%&!6$!(8&!,#((#:!$-:,&/!#1!(8&!)**6(6#$!'/#,.&:\!
!
9*,:%;/!EV?@R!
!

;\# M6N6*&]!)-#% ( #!

@'$I+B'*!
7/6(&!(8&!$-:,&/3!)3!)!.#$B!*6N636#$!'/#,.&:]!!
!
I#.N&!(8&!.#$B!*6N636#$!'/#,.&:!)3!38#H$!#$!(8&!/6B8(\!K8&3&!)/&!(8&!3(&'3]!

•# F!%)$$#(!B#!6$(#!OV!3#!H&!16/3(!*6N6*&!)- ( # & -!/&:)6$*&/!4!
•# 7/6(&!(8&!?!#$!(#'\!5-.(6'.0!- " # & )#V!)$*!H/6(&!(8&!OF!-$*&/!(8&!

O?\!
•# I-,(/)%(!)- ` )# & '!
•# ")//0!(8&!F!1/#:!O?F!*#H$!(#!:)_&!4F\!!
•# M6N6*&!'# ( # & #\!7/6(&!(8&!F!#$!(#'\!
•# 5-.(6'.0!# " # & '#V!)$*!H/6(&!(863!-$*&/!(8&!4F!)(!(8&!,#((#:\!
•# I-,(/)%(!'# ` '# & $\!K8&!'/#,.&:!63!%#:'.&(&!,&%)-3&!H&!)/&!.&1(!H6(8!>\!

!
9*,:%;/!?F!

!

! ! F! !
! F! P! E4!
W! ! 4! !R!
! F! O! !;!

! ! ! O! E!
! ! !! F! R!

! ! 4! ;! R!
w! E! F! F! >!
! E! ?! @! R!

F! O! ?! F!

! ! ! ?! F!
! F! O! ?! F!
! W! O! F! #!
! ! ! 4! F!
! ! W! 4! F!
! ! ! ! >!



RE!
!

D;")+B)%!

XN).-)(&!(8&!1#..#H6$B!H6(8#-(!-36$B!)!%).%-.)(#/]!

E\# !' " !/!
4\# /d',# . #d!'+!
O\# # " )*!!
;\# )!# ( +!
F\# !d'!+ ` )!-!
P\# )!, . #/ . +!
?\# )d',$ ` /'+!
/c# *$$ ( !#%



R4!
!

-%,,'*&!B+$%/&U&N6&H!#1!Q**6(6#$!)$*!
I-,(/)%(6#$!76(8!M&%6:).3&

!C%A%/&XN&/0*)0!Q/6(8:&(6%&

D;")+B)%&9)+BEB+=/&<A5W>?W>OE& F$",,/&[II!E&
! ! !

-%";*B*G&HI+)'A%&
S0!(8&!&$*!#1!(8&!.&33#$V!0#-!H6..!,&!),.&!(#!)**!)$*!3-,(/)%(!*&%6:).!$-:,&/3\!

!

HE%;EB%:!

Q**6$B!)$*!3-,(/)%(6$B!*&%6:).!$-:,&/3!63!36:6.)/!(#!)**6$B!)$*!3-,(/)%(6$B!H8#.&!
$-:,&/3\!5)_&!3-/&!(8)(!(8&!*6B6(3!)/&!.6$&*!-'!)%%#/*6$B!(#!(8&6/!'.)%&!N).-&!C(&$3!-$*&/!
(&$3V!)$*!3#!#$D\!Q.3#!:)_&!3-/&!(8&!*&%6:).!'#6$(3!)/&!.6$&*!-'!N&/(6%)..0!6$!(8&!'/#,.&:!
)$*!)$3H&/\!

!

`#-!:)0!)''.0!(8&!3):&!/-.&3!1#/!%)//0!#N&/!)$*!,#//#H6$B!(8)(!0#-!)''.6&*!1#/!H8#.&!
$-:,&/3\!

!
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