
!.,($106$D959&,A$?'6*90(

Download Digital Version available at: 
sec.gov.gh/sec-quarterly-newsletter

OFFICIAL NEWSLETTER OF THE SECURITIES & EXCHANGE COMMISSION OF GHANA

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

!"#$%&&'()*$+,-(./$
01$!"#$#%"$&'(")*+$%,'

-./%$)0+1'2110%"$)"0#'

34$#$

5-6'7"#81')4*'9*&&':0+'

6&";$)*'2%)"0#',&$2/,(,$
!&0.3$"4./,(5'

<=56=>5'2607&/$,()$"8'659(5$
:,63'&*$#0889&&'''($/#%4*1'$'

?*."%$)*.'@*)A0+B')0'5/CC0+)'

")1'D*;E*+1'9($&/'$%)0;&90($06$
<&/'6$-*'$01$=!!>$!&,(),6)*$9($
&/'96$?,690-*$@-69*)9.&90(*

FGFH'I0+&.'

<#J*1)0+'I**B'"#'

34$#$

6+0A.:/#."#8'"#'

34$#$K'%A95(9(5$79&/$
!"#$2-9)'A9('*$106$
!-*&,9(,BA'$#,;9&,A$
C,9*9(5$LM$+)'<<N





!"#$%&"'(&")!#*+%(,%+*!-*&+"
!./012343(((5((6667./07189712



16

ISSUEIN THIS

03
SEC UPDATES

1. SEC Rings the Bell for Climate Action at Ghana Stock Exchange

2. SEC Hosts Burundi Delegation for Capital Market Study Tour  

3. SEC Attends Launch of Financial Literacy Educators Association 
4. 2024 World Investor Week in Ghana 

02 NOTICES & ADVICE
Members of the general public are advised to use the Commission’s Toll-Free Line 0800100065 or
Main Line 0302768970-2 to contact the Commission

INTERNATIONAL UPDATES

1. IOSCO’s Growth And Emerging Markets Committee Launches A Dedicated Network To Support Its
Members In The Adoption Or Other Use Of Issb Standards In Their Various Jurisdictions08

09 MARKET EDUCATION

Crowdfunding in Ghana: Aligning with SEC Guidelines for Sustainable Capital Raising (Part II)

15 ENFORCEMENT ACTIONS
1. Infractions & Penalties
2. Complaints

EDITORIAL TEAM:
1. Mr. Frank Biney Donkor
2. Mrs. Naomi Simpson

Disclaimer: The views expressed in this Newsletter are the authors’ and do not necessarily represent the views of the Securities and Exchange
Commission, its members or staff.

18
CAPITAL MARKET STATISTICS
- Capital Market Operators
- Stock Market Statistics at a glance
- Performance of Equities

FACTS & FIGURES
- Funds Under Management (AUM)
- Offers, Approvals & Other Information

20 FOURTH QUARTER MARKET SUMMARY
1. Equities Market
2. Fixed Income/Debt Market
3. Funds Management Industry

25 GLOSSARY OF TERMS

3. Ms. Dorothy Yeboah-Asiamah       
4. Mrs. Lilian Danso Affum

5. Mr. Andy Anim

www.sec.gov.gh 



!"#$%"&!!!"!#

1 !""#$%&'(%!"#$%$"

I-5+35M'")2)56+.(%+4KM-.(*5+!#HH)66)#(+:U2-5+!#HH)66)#(V=+)6+562.71)6-5%+7D+2-5+35M'")2)56+<(%'62"D+
0M2N+FW>X+ :0M2+YFY=+ :U2-5+0M2L=+ .6+.H5(%5%+$)2-+2-5+#7Z5M2+ 2#+ "5*'1.25+.(%+8"#H#25+2-5+*"#$2-+.(%+
%5J51#8H5(2+#&+.(+5&&)M)5(2N+&.)"+.(%+2".(68."5(2+65M'")2)56+H."B52+)(+$-)M-+)(J562#"6+.(%+2-5+)(25*")2D+#&+
2-5+H."B52+."5+8"#25M25%?

(
I#+75+.+2#8Q2)5"+65M'")2)56+H."B52+"5*'1.2#"+)(+0&")M.?+

I#+ "5*'1.25N+ )((#J.25+.(%+8"#H#25+2-5+*"#$2-+.(%+%5J51#8H5(2+#&+.(+5&&)M)5(2N+ &.)"N+.(%+2".(68."5(2+
65M'")2)56+H."B52+)(+$-)M-+)(J562#"6+.(%+2-5+)(25*")2D+#&+2-5+H."B52+."5+8"#25M25%?+

>?+4(-.(M5H5(2+#&+M.8)2.1+H."B52+ )(&".62"'M2'"5+.(%+62"5(*2-5()(*+2-5+M.8.M)2D+#&+H."B52+ )(62)2'2)#(6+
.(%+)(25"H5%).")56?

F?+;"#J)%)(*+2-5+15*.1+.(%+"5*'1.2#"D+&".H5$#"B+&#"+H."B52+.(%+8"#%'M2+)((#J.2)#(?

O?+;"#H#2)#(+#&+8'71)M+.$."5(566N+)(J562#"+")*-26+.(%+M#"8#".25+5%'M.2)#(?

R?+ 462.71)6-H5(2+ #&+ .(+ #J5".11+ "#7'62N+ 6'88#"2)J5N+ 15*.1+ .(%+ "5*'1.2#"D+ &".H5$#"B+ 2-.2+ M#(&#"H6+ 2#+
)(25"(.2)#(.1+7562+8".M2)M56?

+?%'#%&$0"+"%#'.'%B&?*,>%'&-22"##"-,'C#%&DE'>?*,*'

*F-$+'

/"#"-,

2"##"-,

-FG%&+"/%#



!""#$%&'(%!"#$%$" 2

!"#$%"&!!!"!#

@5H75"6+#&+2-5+*5(5".1+8'71)M+."5+.%J)65%+2#+'65+2-5+!#HH)66)#(L6++H99I4=<<'16J<'KLKKMKKKNO+
#"+2:6J'16J<'KPKQRNLSRKIQ+2#+M#(2.M2+2-5+!#HH)66)#(+#(+.(D+)66'5+2-5D+H.D+-.J5+"51.2)(*+2#+2-5+
65M'")2)56+H."B52+.(%+)(J562H5(26N+)(M1'%)(*/

[+355B)(*+*5(5".1+)(&#"H.2)#(+.7#'2+2-5+35M'")2)56+@."B52+.(%+8"#%'M26?+

[+355B)(*+)(&#"H.2)#(+.7#'2+1)M5(65%+!.8)2.1+@."B52+\85".2#"6?

[+958#"2)(*+85"6#(6+6'685M25%+2#+75+#85".2)(*+)(+2-5+35M'")2)56+@."B52+$)2-#'2+1)M5(65?

[+958#"2)(*+&".'%'15(2+)(J562H5(2+6M-5H56+:5?*?N+;#(])+3M-5H56=?

[+958#"2)(*+&".'%'15(2+.M2)J)2)56+#&+!.8)2.1+@."B52+\85".2#"6?

[+@.B)(*+M#H81.)(26+.*.)(62+!.8)2.1+@."B52+\85".2#"6?+

($F1"&'*)/"&%

,-+"&%#'
.'*)/"&%

&?*(+%0'

KM

KLKKMKKKNO'
KPKQRNLSRKIQ!

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

,-*+!)*+(!



!"#$%"&!!!"!#

3 !""#$%&'(%"#!$%$#

&'(!
)*+,-'&

(.,*-'/!

%$

)*+% "+,-./0/+1% 234% $5,*236+%
7899/11/83%:"$7;%<*232%=2.0/,/=20+4%
/3%0*+%&34%+4/0/83%8>%0*+%?@/36%0*+%A+BB%>8.%
7B/920+C%+D+30(%8.623/E+4%FG%0*+%<*232%
"08,H%$5,*236+% :<"$;% /3%,8BB2F8.20/83%
I/0*%0*+%J8.B4%K+4+.20/83%8>%$5,*236+1%

:JK$;L%)*/1%+D+30%088H%=B2,+%83%)-+142G(%M8D+9F+.%
NO(%&P&Q(%20%0*+%7+4/%R8-1+%/3%S,,.2(%<*232L

T-./36%0*+%+D+30(%0*+%"$7%+9=*21/E+4%/01%,899/09+30%
08%+31-./36%0*20%<*232U1%,2=/02B%92.H+0%=B2G1%2%,.-,/2B%

-

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

.8B+% /3% =.8D/4/36% 1-102/32FB+% >/323,/36% 18B-0/831% 08%
244.+11%,B/920+%,*2BB+36+1%234%=.80+,0%/3D+108.1L%)*/1%
,899/09+30% I21% >-.0*+.% 18B/4/>/+4% I/0*% 0*+% B2-3,*%
8>% 1+D+.2B% H+G% /3/0/20/D+1(% /3,B-4/36% 0*+% <.++3% A8341%
<-/4+B/3+1L

?)*+%"$7%/1%4+4/,20+4%08%>810+./36%2%1-102/32FB+%,2=/02B%
92.H+0% 0*20% ,830./F-0+1% 08% ,B/920+% 2,0/83(C% 12/4% V/36%
SL%J+BB/36083(%.+=.+1+30/36%0*+%"$7%20%0*+%+D+30L%?W-.%
<.++3% A8341% <-/4+B/3+1% =.8D/4+% 2% ,B+2.% >.29+I8.H%
>8.% /11-+.1% 1++H/36% 08% .2/1+% ,2=/02B% >8.% 6.++3%=.8X+,01(%



!""#$%&'(%!"#$%$" 4

!"#$%"&!#!"!#

&'())*+#,-.!!)*+*,-.%/01*2-3456272-
8*2+9%"0:+0,2+.%;%"0<6*+%=2<2>0+%!<,0+<2,6*<2?%@0?2,6*<5

/(0123(4*'.%A-0%B60C5%0DE+05509%6<%,-65%F0C5?0,,0+%2+0%
,-0%2G,-*+5H%2<9%9*%<*,%<0:0552+6?.%+0E+050<,%,-0%B60C5%*I%
,-0%"0:G+6,605%2<9%$D:-2<>0%J*776556*<(%6,5%70710+5%*+%
5,2IIK

E+*7*,6<>%,+2<5E2+0<:.%2<9%6<B05,*+%:*<I690<:0KL

A-0%0B0<,%1+*G>-,%,*>0,-0+%M0.% 6<9G5,+.%5,2M0-*?90+5%
,*% 5-2+0% 69025% 2<9% -6>-?6>-,% 6<<*B2,6B0% +0<0C21?0%
0<0+>.% E+*N0:,5(% 2?*<>% C6,-% 0D-616,6*<5% 1.% 5,G90<,5%
5-*C:256<>%:+02,6B0%:?672,0%2:,6*<%6<6,62,6B05K

O!,%C25% 6<5E6+6<>%,*%C6,<055%,-0% :*??0:,6B0% 0<,-G56257%
I*+%:?672,0%2:,6*<%2,%,-0%0B0<,(L%P0??6<>,*<%29909K%OA-0%
"$J%10?60B05%,-2,%1.%C*+M6<>%,*>0,-0+(%C0%:2<%?0B0+2>0%
,-0% E*C0+% *I% ,-0% :2E6,2?% 72+M0,% ,*% 9+6B0% 5G5,26<21?0%
90B0?*E70<,% 2<9% :+02,0% 2% >+00<0+% IG,G+0% I*+% Q-2<2L%
-0%IG+,-0+%<*,09K



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

(
!"#$ %&'$ (#)*+,#-$ .$ /01#2,#,3#4$
-#)#5.60+7$ /4+,$ 6"#$ 89497-0$ '.:06.)$
;.4<#6$=96"+406>$ /+4$.$*+,:4#"#7?01#$
?69->$6+94@$!"#$10?06A$("0*"$6++<$:).*#$
/4+,$;+7-.>A$%#:6#,3#4$BC$6+$D40-.>A$

%#:6#,3#4$ EFA$ EFEGA$ (.?$ .0,#-$ .6$ :4+10-075$
89497-0.7$ +//0*0.)?$ (06"$ 1.)9.3)#$ 07?05"6?$ 076+$
H".7.I?$6"401075$?#*94060#?$07-9?64>@

J#1@$ K.70#)$L53.4,#>$ !#66#"A$ 6"#$K04#*6+42H#7#4.)$
+/$6"#$%&'A$ 07$"0?$(#)*+,#$4#,.4<?A$"05")05"6#-$6"#$
'+,,0??0+7I?$ -#-0*.60+7$ 6+$ /+?6#4075$ .$ ->7.,0*$
*.:06.)$,.4<#6@$M#$#,:".?0N#-$6"#$%&'I?$/+*9?$+7O
$$$$$$P$K401075$077+1.60+7$.7-$54+(6"
$$$$$$P$$&7?94075$64.7?:.4#7*>
$ $ $ P$ .7-$ K#1#)+:075$ .$ -##:$ .7-$ #//0*0#76$ *.:06.)$
$$$$$$$$$,.4<#6@

M#$.)?+$#7*+94.5#-$6"#$-#)#5.60+7$6+$)#.47$/4+,$3+6"$
4#59).6+4>$:4.*60*#?$.7-$,.4<#6$+:#4.60+7?$07$H".7.A$
?6.6075A$ QL94$ #R:#40#7*#?A$ 3+6"$ ?9**#??#?$ .7-$
*".))#75#?A$*.7$:4+10-#$1.)9.3)#$)#??+7?$.?$>+9$390)-$
>+94$+(7$1034.76$*.:06.)$,.4<#6$07$89497-0@Q

K4@$ =4?#7#$ ;95#7N0A$ '&L$ +/$ 6"#$ 89497-0$ '.:06.)$
;.4<#6$=96"+406>A$#R:4#??#-$54.6069-#$/+4$6"#$)#.47075$
+::+469706>@$ M#$ 7+6#-$ 6".6$ 6"#$ 6#.,$ (0))$ 3#$
*+,,066#-$ 6+$ 0,:)#,#76075$ 6"#$ <7+()#-5#$ 5.07#-$
-94075$6"#$?69->$6+94A$?.>075A$Q!"0?$#R*".75#$+/$0-#.?$

.7-$ :4.*60*#?$ 0?$ 071.)9.3)#$ .?$ (#$ #,3.4<$ +7$ +94$
S+947#>$ 6+$ #?6.3)0?"$ .$ 4+39?6$ *.:06.)$ ,.4<#6$ 07$
89497-0@$T#$.4#$54.6#/9)$/+4$6"#$%&'I?$(0))0757#??$6+$
?".4#$6"#04$#R:#460?#@Q

K94075$6"#$/01#2-.>$10?06A$6"#$-#)#5.60+7$#75.5#-$(06"$
6"#$%&'A$1.40+9?$<#>$?6.<#"+)-#4?$.7-$*4060*.)$,.4<#6$
07/4.?649*694#$ 07?606960+7?$ 07$ H".7.I?$ ?#*94060#?$
07-9?64>$ ?9*"$ .?$ 6"#$ H".7.$ %6+*<$ &R*".75#A$ 6"#$
'#764.)$%#*94060#?$K#:+?06+4>A$6"#$H".7.$'+,,+-06>$
&R*".75#A$ 6"#$ H".7.$ U71#?6,#76$ .7-$ %#*94060#?$
U7?60696#$ .7-$ 6"#$ H".7.$ %#*94060#?$ U7-9?64>$
=??+*0.60+7@$ !"#?#$ 10?06?$ :4+10-#-$ 07?05"6?$ 076+$ 6"#$
+:#4.60+7.)$ .?:#*6?$ +/$ .$ (#))2/97*60+7075$ *.:06.)$
,.4<#6$#*+?>?6#,@

=--060+7.))>A$ 6#.,?$ /4+,$ K.6.3.7<$ H4+9:$ .7-$ U'$
=/40*.A$ 4#:4#?#76075$ ,.4<#6$ +:#4.6+4?A$ ?".4#-$ 6"#04$
:#4?:#*601#?$.7-$#R:#40#7*#?@$!"0?$076#4.*60+7$+//#4#-$
6"#$-#)#5.60+7$.$3.).7*#-$10#($+/$3+6"$6"#$4#59).6+4>$
.7-$+:#4.60+7.)$.?:#*6?$+/$6"#$07-9?64>@

)*+,,"($-.O$V.,#?$W0)0//07
L//0*#4A$'+,,970*.60+7?$.7-$&R6#47.)$=//.04?$X706@

/+!#0'+1"*2$!"#$10#(?$#R:4#??#-$07$6"0?$Y#(?)#66#4$
.4#$6"#$.96"+4?Z$.7-$-+$7+6$7#*#??.40)>$4#:4#?#76$6"#$
10#(?$+/$6"#$%#*94060#?$.7-$&R*".75#$'+,,0??0+7A$06?$
,#,3#4?$+4$?6.//@

#,1%),2# !"!#

.'/0%)/*!#"+**(1-*&#"2#%++-*"3*(1-*3-4(*&%2- U%%X& E[A 34$5654 5



!"#$%"&! !"!#

6 !""#$%&'( !"#$%$"



!"#$%"&! !"!#

7 !""#$%&'(!"#$%$"

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

&
)*%"*+,-./.*0%123%$4+)125*%6788.00.72%
9"$6:%;)121%<1-/.+.<1/*3%.2%/)*%=1,2+)%7>%
/)*% ?.212+.1=% @./*-1+A% $3,+1/7-0%
B007+.1/.72% ;)121% 9?@$B;:% 72%
C*32*031A(%D*+*8E*-%FG(%&H&I(%1/%/)*%JK%

"K% B8*510).*% B,3./7-.,8% 1/% /)*% #2.L*-0./A% 7>% ;)121%
M,0.2*00% "+)77=K% N)*% *L*2/% E-7,5)/% /75*/)*-% >.212+.1=%
0*+/7-% -*5,=1/7-0(% .2+=,3.25% /)*%O.2.0/-A% 7>% ?.212+*(% /7%
3.0+,00% /)*% +-./.+1=% /)*8*P% QO1R.25% ?.212+.1=% @./*-1+A%
B++*00.E=*%/7%B==KS

D-K% B3,% B212*% B2/T.(% /)*% .88*3.1/*% <10/% D.-*+/7-U%
;*2*-1=% 7>% /)*% "$6% 123% +)1.-812% 7>% /)*% *L*2/(%
).5)=.5)/*3% /)*% 7257.25% *>>7-/0% /7% .8<-7L*% >.212+.1=%
=./*-1+A% .2% ;)121K% V*% ,-5*3% <1-/.+.<12/0% /7% <-.7-./.W*%
>.212+.1=% *3,+1/.72% 123% *8<7T*-% .23.L.3,1=0% /7%81R*%
.2>7-8*3%>.212+.1=%3*+.0.720K

B++7-3.25%/7%D-K%B2/T.(%>.212+.1=%=./*-1+A%.0%27/%X,0/%1E7,/%
,23*-0/123.25% 2,8E*-0(% ./Y0% 1E7,/% *8<7T*-.25%%
.23.L.3,1=0% /7% /1R*%+72/-7=%7>% /)*.-% >.212+.1=%T*==UE*.25K%
V*%>,-/)*-%.23.+1/*3%/)1/%?@$B;%T.==%E*%.20/-,8*2/1=%.2%
<-7L.3.25%*3,+1/7-0%T./)%/)*%/77=0%123%-*07,-+*0%/)*A%

2**3%/7%*>>*+/.L*=A%-*1+)%;)121.120%>-78%1==%T1=R0%7>%=.>*%
123% *Z,.<% /)*8% T./)% /)*% R27T=*35*% /7% 81R*% 07,23%
>.212+.1=%3*+.0.720K

N)*% ?@$B;% 1.80% /7% ,2./*% >.212+.1=% =./*-1+A% *3,+1/7-0%
1+-700%;)121%/7%.2+-*10*%/)*%>.212+.1=%=./*-1+A%-1/*%.2%/)*%
+7,2/-AK%MA%+7==1E7-1/.25%123%0)1-.25%E*0/%<-1+/.+*0(%/)*%
1007+.1/.72% 0**R0% /7% *Z,.<% .23.L.3,1=0% T./)% /)*%
R27T=*35*% 123% 0R.==0% 2*+*001-A% >7-% *>>*+/.L*% >.212+.1=%
81215*8*2/K

N)*%=1,2+)%7>%?@$B;%81-R0%1%0.52.>.+12/%0/*<%/7T1-30%1%
87-*% >.212+.1==A% =./*-1/*% ;)121(% T)*-*% .23.L.3,1=0% 1-*%
*8<7T*-*3% /7% 81R*% 07,23% >.212+.1=% +)7.+*0% 123%
+72/-.E,/*%/7%/)*%21/.72Y0%*+7278.+%5-7T/)K



!""#$%&'(!"#$%$" 8

!"#$%"&!$!"!#

!!!!!!!!!!!"#$!%&'()!*+,-!./!01+.$!2+1*13+*4!4+.$5*36!!
$703*./5-!*35/--!)#*1*!./! +135$*-$!.#$!2+1*13+*4!
4+.$5*36!5*.$! +1!.#$!3/01.568!96!3/44*:/5*.+1;!*17!
-#*5+1;! :$-.! <5*3.+3$-=! .#$! *--/3+*.+/1! -$$>-! ./!
$?0+<! +17+@+70*4-! A+.#! .#$! >1/A4$7;$! *17! ->+44-!
1$3$--*56!2/5!$22$3.+@$!2+1*13+*4!,*1*;$,$1.

)*+,%"$-%+./% 0123%4,513267,8%9+,%54:56.0% 410,% ;62.256.0%
069,4.5<%=0.</%62%62>,/914%=419,59612%.28%?.4@,9%/9.A6069<(B%
/.68%C623%DE%F,00623912(%G.2.3,4%-1??:265.9612/%.28%
$H9,42.0% #269E% )*+,% "$-% +./% 512/6/9,290<% /:==149,8%
62696.96>,/%.6?,8%.9%,2+.25623%;62.256.0%@21I0,83,(%.28%
I,% .4,% 1=,2% 91% 5100.A14.9623%I69+% 62/969:9612/% /:5+% ./%
JK$DL%62%9+6/%6?=149.29%,28,.>14EB

&'())*+# ,-M% C623% D8.I:% F,00623912EG.2.3,4(%
-1??:265.9612/%.28%$H9,42.0%D;;.64/%#269E

.(/012(3*'M% *+,% >6,I/% ,H=4,//,8% 62% 9+6/%
N,I/0,99,4%.4,%9+,%.:9+14/O%.28%81%219%2,5,//.460<%
4,=4,/,29% 9+,% >6,I/% 1;% 9+,% ",5:4696,/% .28%
$H5+.23,%-1??6//612(%69/%?,?A,4/%14%/9.;;E



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

!
!"#$%&#'()*"+#,-).+#/01"23-)#,""*#45#
6()37876(3709# 70# 3!"# :;709# 3!"# <"..# =-)#
>70(087(.# ?73")(85@# "1"03# (3# 3!"#A!(0(#
$3-8*# %B8!(09"# CA$%D# -0# E83-4")# FG#

HIHJK#L!"#"1"03G#-)9(072"+#45#3!"#%B8!(09"#70#8-..(4-M
)(37-0#N73!# 3!"#,-).+# >"+")(37-0# -=# %B8!(09"2# C,>%D#
(0+#3!"# /03")0(37-0(.#E)9(07O(37-0#-=# $"8P)737"2#&-'M
'7227-02#C/E$&EDG#8"03")"+#-0#3!"#3!"'"#:L"8!0-.-95#
(0+# Q7973(.# >70(08"R# S# &(3(.523# =-)# &(673(.# T()*"3#
A)-N3!K@

$6"(*709#(3#3!"#"1"03G#3!"#Q"6P35#Q7)"83-)MA"0")(.#-=#
>70(08"G#T)K#U(P.#S4(47-G#!79!.79!3"+#3!"#$%&V2#6)-9)"22#
70# +7973(.# 70737(371"2# (0+# 701"23-)# "+P8(37-0# :,"# !(1"#
)"(8!"+#-1")#WKF#'7..7-0#6"-6."# 70#3!)""#5"()2#3!)-P9!#
70M6")2-0#(0+#+7973(.#70737(371"2G@K#L!72#708.P+"2#"09(9709#
-1")#XGIII#70+717+P(.2#+7)"83.5#(0+#)"(8!709#XKW#'7..7-0#
3!)-P9!#-0.70"#6.(3=-)'2K#Y"#(++"+#3!(3#(#6()30")2!76#
N73!#3!"#T70723)5#-=#>70(08"#(0+#-3!")#=70(087(.# 2"83-)#
)"9P.(3-)2# "B3"0+"+# 3!"# =70(087(.# .73")(85# 8('6(790# 3-#
)"(8!#HKZ#'7..7-0#6"-6."#0(37-0N7+"K

T)K#S4(47-#(.2-#"'6!(272"+#3!"#$%&V2#8-''73'"03#3-#
=-23")709# 700-1(37-0#N!7."#'(703(70709#'()*"3# 703"9)735#
3!)-P9!#2"1")(.#*"5#70737(371"2#2P8!#(2R
[#;"9P.(3-)5#$(0+4-B#U)-9)"22R#$708"#732#.(P08!#70#HIHIG#

3N-#"03737"2#!(1"#3)(02737-0"+#=)-'#2(0+4-B#3"23709#3-#
8)-N+=P0+709# -6")(37-02# N73!# 8-0+737-0(.# (66)-1(.K#
LN-#-3!")2#()"#P0+")#8-027+")(37-0G#2P66-)3"+#45#3!"#
&)-N+=P0+709#AP7+".70"2#722P"+#70#HIH\K

[# Q7973(.#L)(02=-)'(37-0R# $%&# !(2# "23(4.72!"+# (# 3(2*#
=-)8"#=-)#17)3P(.#(22"32G#70737(3"+#)"=-)'2#3-#3!"#$"8P)7M
37"2# /0+P23)5#S83G#(0+# 7'6."'"03"+#6)70876."M#4(2"+#
(66)-(8!"2# 3-# "08-P)(9"# 700-1(37-0K# U(0".7232# =)-'#
/&# $"8P)737"2G# $3(0+()+# &!()3")"+# <(0*# A!(0(G# (0+#
3!"#A!(0(#>703"8!#(0+#U(5'"03#S22-87(37-0#2!()"+#
70279!32#-0#."1")(9709#3"8!0-.-95#=-)#'()*"3#9)-N3!K
L!"#$%&# )"'(702#8-''733"+#3-#N-)*709#8.-2".5#N73!#
(..# 23(*"!-.+")2# 3-# !()0"22# 3"8!0-.-95# (0+# +7973(.#
=70(08"#3-#9)-N#A!(0(V2#8(673(.#'()*"3#N!7."#"02P)709#
)-4P23#701"23-)#6)-3"837-0#'"(2P)"2#)"'(70#70#6.(8"K

"#$!!%&'()*!!]('"2#^7.7==70##
E==78")G#&-''P078(37-02#(0+#%B3")0(.#S==(7)2#_073K

+$,-./$0%#*#L!"#17"N2#"B6)"22"+#70#3!72#`"N2."33")#()"#
3!"#(P3!-)2V#(0+#+-#0-3#0"8"22()7.5#)"6)"2"03#3!"#17"N2#-=#
3!"#$"8P)737"2#(0+#%B8!(09"#&-''7227-0G#732#'"'4")2#-)#
23(==K

9 /$$_%#HXG 1213

!"#$%"&!$!"!#

!"#$%&#'()*+'',-.'/)*0)%++.'*1',-.'1.2,'/%0.



!"#$%"&! !"!#

10 !""#$%&'(!"#$%$"



!""#$%&'(!"#$%$" 11

!"#$%"&! &!"!#

'()*+(,)'-(,.
/01,)*2

CHAPTER 

%3

!

)

!"#$"%#&'(")*+&,-.&/0/('!-'&0,(1/*#&
$"00!**//&2,3-$+/#&,&./.!$,*/.&-/*)"(1&
*"&#344"(*&!*#&0/05/(#&!-&*+/&,."4*!"-&
"(&"*+/(&3#/&"6&!##5&#*,-.,(.#&!-&*+/!(&
7,(!"3#&83(!#.!$*!"-#

)*% !+,*-+.,/0+.1% 2-3.+/4.,/0+% 25%
"*67-/,/*8% 90::/88/0+8% ;!2"92<% .8% =.-,%
05%/,8%0+30/+3%6011.>0-.,/0+%?/,)%,)*%!""@%
).8%*8,.>1/8)*A%.%A*A/6.,*A%B-0?,)%.+A%
$:*-3/+3%C.-D*,%90::/,,**%;B$C9<%

E*,?0-D%;0=*+%,0%.11%!2"92%B$C9%:*:>*-8<(%,0%508,*-%
/+50-:.,/0+%8).-/+3(%=**-% 1*.-+/+3%.+A%:7,7.1% 87==0-,%
-*3.-A/+3%!2"92%B$C9%:*:>*-8F% G07-+*H%,0%.A0=,%0-%
0,)*-?/8*% 78*% !""@% ",.+A.-A8I% J)*% +*,?0-D% ?.8%
1.7+6)*A%/+%K*6*:>*-%&L&M%7+A*-%,)*%7:>-*11.%05%,)*%
B$C9% N++7.1% C**,/+3% ?)/6)% ,00D% =1.6*% /+% N+D.-.(%
JO-D/H*I

J)*% E*,?0-D% /8% 67--*+,1H% :.A*% 7=% 05% P&% !2"92%
:*:>*-8%05%/,8%B$C9%-*=-*8*+,/+3%PQ%G7-/8A/6,/0+8I%J)*%
PQ% G7-/8A/6,/0+8% ?)0% ).R*% /+/,/.11H% G0/+*A% ,)*% B$C9%
E*,?0-D% 50-%NA0=,/0+%0-%2,)*-%#8*%05% !""@%",.+A.-A8%
.-*%.%A/R*-8*%3-07=%-*=-*8*+,/+3S%N>7%K).>/(%N-3*+,/+.(%
,)*% @.).:.8(% @.)-./+(% @.+31.A*8)(% @*1/4*(% @-.4/1(%
@-7+*/(% 9)/1*(% 9)/+.(% $3H=,(% B*0-3/.(% B).+.(% !+A/.(%
!+A0+*8/.(% T0-A.+(% U*+H.(% U7?./,(% C.1.H8/.(% C*V/60(%
C0-0660(%W.+.:.(%X.,.-(%".7A/%N-.>/.(%"07,)%N5-/6.(%"-/%
Y.+D.(% J)./1.+A(% JO-D/H*(% #-737.H(% Z.:>/.% .+A%
Z/:>.>?*I%C0-*%G7-/8A/6,/0+8%).R*%*V=-*88*A%/+,*-*8,%/+%
G0/+/+3%/+%,)*%:0+,)8%.)*.AI

C08,% !2"92%:*:>*-8% G0/+/+3% ,)*%B$C9%E*,?0-D% .-*%
=1.H/+3%0-%?/11%>*%=1.H/+3%.%1*.A/+3%-01*%/+%,)*%.A0=,/0+%05%
878,./+.>/1/,H[-*1.,*A%60-=0-.,*%-*=0-,/+3%-*\7/-*:*+,8I%
N,%,)*%A.,*%05%G0/+/+3%,)*%+*,?0-D(%:*:>*-8%.-*%*/,)*-%
.1-*.AH% *V*67,/+3% .% -0.A:.=% 50-% !""@% ",.+A.-A8%
/:=1*:*+,.,/0+(% A*R*10=/+3% .% -0.A:.=(% >7/1A/+3%
.?.-*+*88% .+A% 7+A*-8,.+A/+3(% 0-% >*60:/+3% 5.:/1/.-%
?/,)%,)*%!""@%",.+A.-A8I

B$C% 90::/,,**% :*:>*-8% G0/+/+3% ,)*% +*,?0-D%
*V=-*88*A%8,-0+3%.==*,/,*%50-%,)*%E*,?0-D(%/+617A/+3%,0

;/<% >7/1A% 6.=.6/,H% 0+% 87=*-R/80-H% .+A% *+50-6*:*+,%
.8=*6,8%05%!""@%",.+A.-A8(

;//<% 8*,% 7=% A**=% A/R*8% ,0% A/86788% .+A% 7+A*-8,.+A%
)0?%,)*%T7-/8A/6,/0+.1%B7/A*%.+A%0,)*-%*A76.,/0+.1%
:.,*-/.18%6.+%87==0-,%.A0=,/0+(%.+A

;///<%)*1=%,)*:%.88*88%:.-D*,%-*.A/+*88I

J)-073)%,)*%E*,?0-D(%B$C9%:*:>*-8%?/11%>*+*5/,%5-0:%
.88/8,.+6*% /+%>7/1A/+3% 106.1% 6.=.6/,H% ,0% /:=1*:*+,% ,)*%
-*\7/-*:*+,8% 05% ,)*% ",.+A.-A8I% J)*% E*,?0-D% ?/11% .180%
=-0R/A*%.%=1.,50-:%50-%.AR.+6/+3%/+50-:.,/0+%8).-/+3%.,%
.%-*3/0+.1%1*R*1I

J)*% "$9% B).+.% /8% -*=-*8*+,*A% >H% K-% T.60>% N/A00(%
K/-*6,0-]^*.A%05%,)*%!887*-8%K*=.-,:*+,I



12 !""#$%&'(!"#$%$"

!"#$%"&! &!"!#

 
'()*+,

+-./(,012

/3(4,+)

%"

02,)1-./,012

'()*+,-.+/.01/.1023.3
!"#$%#%$&'#()&*+,&$-#.+"#%+*

,)(14-453/.36781'39/5371(3/4/.0

,4567#008

#/012345062/

*+,&$463786/79&2/&,12:3;4/36/<
*52=7&>/3&!==865>?6860@
"657/96/<&A7B4617C7/09&;21
512:3;4/36/<&6/071C736>1@
#/D79021&E12075062/&F7>94179
E8>0;21C&G=71>062/9
$2D71/>/57&>/3&,2C=86>/57
A790165062/9
E7/>80679&;21&%2/H,2C=86>/57

!86</6/<&:60I&*+,&$463786/79

J7/7;609&2;&,2C=86>/57&:60I&*+,&
$463786/79

,2/584962/

)#$)"#$)(*
)*% +,*-./01% *2.3./4% /5% 3)*% 607,3*,89% 4*:18*33*,%
.43,/20;*2%3)*%3)*<*%=>,/:25042.4?%.4%@)747A%
B8.?4.4?% :.3)% "$>% @0.2*8.4*1% 5/,% "0137.47C8*%
>7+.378%D7.1.4?EF%G).1%<7,H*2%3)*%C*?.44.4?%/5%74%
.4I2*+3)%747891.1(%+,/-.2.4?74%/-*,-.*:%/5%

;,/:25042.4?%.4%@)747E%G)*%2.1;011./4%;/-*,*2%C/3)%.4-*13<*43%
742% 4/4I.4-*13<*43% </2*81% /5% ;,/:25042.4?(% 78/4?% :.3)% 3)*%
,*?0873/,9%5,7<*:/,H1%3)73%?/-*,4%3)*1*%</2*81E%!4%722.3./4(%3)*%
).13/,.;78% 2*-*8/+<*43% /5% ;,/:25042.4?% :71% *J7<.4*2(%
7;;*43073.4?%.31%*-/803./4%:.3).4%3)*%;/43*J3%/5%@)747E

G).1% .110*% 1).531% 5/;01% 3/% 7% 2*37.8*2% 747891.1% /5% 3)*% *J.13.4?%
,*?0873/,9%5,7<*:/,H%5/,%;,/:25042.4?%.4%3)*%"*;0,.3.*1%1*;3/,E%!3%
*J7<.4*1%)/:%<7,H*3%+7,3.;.+7431%78.?4%3)*.,%7;3.-.3.*1%:.3)%3)*1*%
,*?0873./41%742%2.1;011*1%3)*%C*4*5.31%3)*1*%5,7<*:/,H1%C,.4?%3/%
3)*% 1*;3/,E% B% ;/<+,*)*41.-*% 042*,13742.4?% /5% 3)*% ,*?0873/,9%
87421;7+*% 742% .31% ,/8*% .4% 5/13*,.4?% 10137.47C8*% ;7+.378% ,7.1.4?% .4%
@)747%.1%+,*1*43*2E



!""#$%&'(%!"#$%$" 10

!"#$%"&! !!"!#

) ) ) ) ) ) )*+,-) ,--./)-+,01-) 023.-)12)4)5/14,6/5)47468-,-)20) 1+/)/9,-1,7:) ;/:.6412;8)
)) ) ) ) ) ) )0;4</=2;>)02;)3;2=50.75,7:),7)1+/)?/3.;,1,/-)-/312;@) A1)/94<,7/-)+2=)
<4;>/1)B4;1,3,B471-)46,:7)1+/,;)431,C,1,/-)=,1+)1+/-/);/:.641,27-)475)5,-3.--/-)
1+/) D/7/0,1-) 1+/-/) 0;4</=2;>-) D;,7:) 12) 1+/) -/312;@) E) 32<B;/+/7-,C/)
.75/;-1475,7:)20)1+/);/:.6412;8)6475-34B/)475),1-);26/),7)02-1/;,7:)-.-14,74D6/)
34B,146);4,-,7:),7)F+474),-)B;/-/71/5@

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

*+/) ?/3.;,1,/-) 475) G93+47:/) H2<<,--,27) (?GHI) B;2C,5/-) 4) ;/:.6412;8) 0;4</=2;>) 02;)
3;2=50.75,7:) .75/;) 1+/) ?/3.;,1,/-) A75.-1;8) E31J) KLMN) (E31) OKOIJ) 1+/) ?/3.;,1,/-) A75.-1;8)
(H;2=50.75,7:I) F.,5/6,7/-J) KLKPJ) 475) ;/641/5) 5,;/31,C/-@) *+,-) 0;4</=2;>) B;2<21/-)
1;47-B4;/738J)4332.714D,6,18J)475),7C/-12;)B;21/31,27)=+,6/)/7-.;,7:)4)-1;.31.;/5)/7C,;27</71)
02;)34B,146);4,-,7:@

23$!4-5)$6+($755*'468'*'9:;

2)G71,1,/-)-//>,7:)12)2B/;41/)/Q.,18)2;)5/D1)3;2=50.75,7:)B64102;<-)<.-1)2D14,7)?GH)
4BB;2C46@

2)E)B/;-27)-+466)721)043,6,141/J)2B/;41/J)<4,714,7)2;)B;2C,5/),7C/-1</71-)3;2=50.75,7:)
-/;C,3/-J) 2;) B2-/) 4-) 34;;8,7:) 27) 1+/) D.-,7/--) 20) ,7C/-1</71-) 3;2=50.75,7:) ,7)F+474)
.76/--)1+41)B/;-27),-)5.68)6,3/7-/5)4-)4)H;2=50.75,7:)A71/;</5,4;8)D8)1+/)H2<<,--,27@

2) E) 02;/,:7) H;2=50.75,7:) A71/;</5,4;8) 2;) H;2=50.75,7:) R64102;<) -+466) 721) 14;:/1)
F+474,47),7C/-12;-).76/--S

M@),1)+4-)4)C46,5)6,3/7-/)0;2<)47)AT?HTU);/32:7,-/5);/:.6412;8)D258V)
K@),1),-);/:,-1/;/5),7)F+474)4-)47)G91/;746)H2<B478V)475
W@),1),-)5.68)6,3/7-/5)4-)4)H;2=50.75,7:)A71/;</5,4;8)2;)H;2=50.75,7:)R64102;<)D8)1+/)
?GH@

<3$='4)+,'+1$>)?&'.)@)+9,$0-.$#.-/(0&+('+1$'+9).@)('6.:;

2)E)3;2=50.75,7:),71/;</5,4;8)<.-1)D/)4);/:,-1/;/5)32<B478),732;B2;41/5).75/;)1+/)
H2<B47,/-)E31)KLMO)2;) A732;B2;41/5).75/;) 1+/) A732;B2;41/5)R;,C41/)R4;17/;-+,B-)E31J)
MONK)(E31)MXKI

2)TB/;412;-)<.-1)32<B68)=,1+)0,1U475UB;2B/;)3;,1/;,4)12)/7-.;/)3;/5,D,6,18).75/;)1+/)Y,1)

475) R;2B/;) R/;-27-) ;/Q.,;/</71-) ,7) 1+/) ?/3.;,1,/-) A75.-1;8) (H275.31) 20) Z.-,7/--I)
F.,5/6,7/-)KLKL)475)1+/)?/3.;,1,/-)A75.-1;8)([,3/7-,7:)F.,5/6,7/-I)KLKL@

2)*+/)A71/;</5,4;8),-);/Q.,;/5)12)B.1),7)B643/)4)\,->)]474:/</71)Y;4</=2;>)2;)B26,38)12)
<474:/);,->-)4--23,41/5)=,1+),1-)D.-,7/--)475)2B/;41,27-@

2)E)H;2=50.75,7:)A71/;</5,4;8)-+466)<4,714,7)4)<,7,<.<)34B,146);/Q.,;/</71)20)F^_)
KXLJLLL@



14 !""#$%&'(!"#$%$"

!"#$%"&! &!"!#

'(#)*+,-./0#10/.,2.3/*#4,5-60,-7

"(#185.9/0:#;<,05.3/*-7

=(#>/+,0*5*2,#5*?#@/:<835*2,7

A(#B,-.032.3/*-

)%*+,% !-.,/0,123/4%5+366%78.% 2-%7639,%3%:25;%
<3-3=,0,-.% >/30,?)/;% )/% 7)6294% .)%
03-3=,% /25;5% 355)923.,1% ?2.+% 2.5% @852-,55%
3-1%)7,/3.2)-5A

)% *+,% B/)?1C8-12-=% 2-.,/0,123/4% 5+366% -).%
=83/3-.,,%3%C2-3-9236%/,.8/-%)-%9/)?1C8-12-=%
2-D,5.0,-.5% ,2.+,/% ,E7/,5564% )/% @4% 3-4%
20762,1%.,/05(%3.%3-4%.20,A

)% F63.C)/05%085.% 12596)5,% /25;5(% .,/05(% 3-1%
9)-12.2)-5%.)%2-D,5.)/5A

)%:,.326%2-D,5.)/5%5+366%-).%2-D,5.%0)/,%.+3-%
GH% 7,/9,-.% )C% .+,2/% =/)55% 3--836% 2-9)0,%
39/)55%366%9/)?1C8-12-=%)CC,/2-=5%2-%3%.?,6D,%
IG&J%0)-.+%7,/2)1A%K8362C2,1%2-D,5.)/5%3/,%-).%
58@L,9.%.)%.+,5,%2-D,5.0,-.%6202.5A

)% *+,% !-.,/0,123/4% 5+366% +3D,% 58CC292,-.%
C2-3-9236(%+803-%3-1%).+,/%/,5)8/9,5%C)/%.+,%
)7,/3.2)-%)C% .+,%B/)?1C8-12-=%F63.C)/0(%35%
7/,59/2@,1%@4%.+,%B)002552)-%C/)0%.20,%.)%
.20,A

)% *+,% !-.,/0,123/4% 5+)861% +3D,% 3-%
)7,/3.2)-36% 03-836% 3-1% 5+)861% @,% 3@6,% .)%
.3;,% 377/)7/23.,% 39.2)-% 3=32-5.% 3% 7,/5)-% 2-%
@/,39+% 2-96812-=% 12/,9.2-=% .+,% 7,/5)-% 2-%
@/,39+% .)% .3;,% 3-4% -,9,553/4% /,0,1236%
0,358/,A

)% B/)?1C8-12-=% 763.C)/05% 085.% 032-.32-%
/)@85.% 545.,05% C)/% ./3-573/,-94% 2-% C8-1%
9)66,9.2)-(%03-3=,0,-.(%3-1%125@8/5,0,-.A

)%:,=863/% /,7)/.2-=% .)% .+,%"$B%)-%763.C)/0%
39.2D2.2,5% 3-1% 9)07623-9,% 5.3.85% 25%
03-13.)/4A

)% *+,% B/)?1C8-12-=% !-.,/0,123/4% 5+366%
,-58/,%.+3.%2.5%7)6292,5%3-1%7/)9,55,5%,-3@6,%
2.% .)% 9)0764% ?2.+% .+,% 7/)D252)-5% )C% M-.2N%
<)-,4% O38-1,/2-=% M9.% &H&H% IM9.% GHPPJJ(%
M-.2N% *,//)/250% M9.% &HHQ% IM9.% RS&J% 35%
30,-1,1% @4% M-.2N*,//)/250% IM0,-10,-.J%
M9.% &HGP% IM9.% QR'J% 3-1% B)0@3.2-=% .+,%
>2-3-92-=% )C% F/)62C,/3.2)-% )C% T,37)-5% )C%
<355%U,5./89.2)-

)% F63.C)/05% 085.% +3D,% 96,3/% =)D,/-3-9,%
5./89.8/,5% 3-1%0,,.% 3-.2N0)-,4% 638-1,/2-=%
IM<OJ%3-1%9)8-.,/N.,//)/250%C2-3-92-=%IB*>J%
/,V82/,0,-.5A

)% *+,% B/)?1C8-12-=% !-.,/0,123/4% 5+366%
7,/02.%.+,%,E302-3.2)-%3-1%2-57,9.2)-%)C%366%
)C% 2.5%@852-,55%3-1%@852-,55%)7,/3.2)-5%.+3.%
/,63.,% .)% 2.5% 39.2D2.2,5(% 589+% 35% 2.5% 7/,025,5(%
545.,05(%763.C)/05(%)7,/3.2)-36%03-8365%3-1%
/,9)/15%@4%.+,%"$BA

)% *+,% B/)?1C8-12-=% !-.,/0,123/4% 5+366%
9)0764% ?2.+% .+,% 7/)D252)-5% )C% .+,% U3.3%
F/).,9.2)-% M9.(% &HG&% IM9.% QPWJ% 3-1% .+,%
B4@,/5,98/2.4%M9.(%&H&H%IM9.%GHWQJ

M-%2558,/%)/%9/)?1C8-12-=%2-.,/0,123/4%5+366%
-).X

3A% 2558,% 0)/,% .+3-% )-,% 2-D,5.0,-.%
2-5./80,-.% 18/2-=% 3% 52-=6,% )CC,/2-=%
7,/2)1Y

@A% )CC,/% 0)/,% C3D)8/3@6,% 2-D,5.0,-.%
.,/05%.)



!"#$%&'()*%+#,-.#/-&01-23(*'&4%5

6(*7&*&7#8*)9#:;1#<=*>%(*&%+

!""#$%&'(?@#ABA@ 15

!"#$%"&!$!"!#

)*+%,*-./012%3,04,*%/,5%678%91*04/%:2,12%01%04.%
;213<=>*<,*?% 1==.2,*?(% 12% 3,04,*% 03.@-.% 6A&8%
91*04/% =1@@13,*?% 04.% />;;.//=>@% ;19:@.0,1*%
1=%)%;213<=>*<,*?%1==.2,*?B

;B% 41/0% )*% 1==.2,*?% ;1*;>22.*0@+% 1*% 9>@0,:@.%
;213<=>*<,*?%:@)0=129/B

<B%C*%,//>.2%/4)@@%*10%,//>.%<,?,0)@%;>22.*;,./%12%
>*<.20)D.% !*,0,)@% E1,*%F==.2,*?/% 6!EF/8% >*<.2%
04./.%?>,<.@,*./B

.B% C*% ,//>.2% /4)@@% *10% ,//>.% G1*HI>*?,J@.%
K1D.*/%6GIK/8%>*<.2%04.%?>,<.@,*./B

1%K4.%"$E%,9:1/./%=,*./%12%/>/:.*</%@,;.*/./%=12%
.*0,0,./% 04)0%-,1@)0.%;213<=>*<,*?% 2.?>@)0,1*/B%K4.%
"$E%9)+L

AB%K)D.%);0,1*%/.0%1>0%,*%".;0,1*%AAM(%A&&%12%A&N%1=%
04.%C;0L

&B% !9:1/.%)*%)<9,*,/02)0,-.%:.*)@0+%1=%*10% @.//%
04)*% =,=0+% :.*)@0+% >*,0/% )*<% *10% 912.% 04)*%
03.*0+%041>/)*<%:.*)@0+%>*,0/L

NB%K4.%"$E%9)+(%,*%)<<,0,1*%01%04.%);0,1*/%0)D.*%
)J1-.(% ,9:1/.% )*% )<9,*,/02)0,-.% :.*)@0+% 04)0%
04.%E199,//,1*%;1*/,<.2/%*.;.//)2+%12%0)D.%)*+%
104.2%2.9.<,)@%);0,1*%04)0%04.%"$E

;1*/,<.2/% )::21:2,)0.% ,*% 04.%
,*0.2./0/% 1=% :210.;0,*?%
,*-./012/%)*<% 04.% ,*0.?2,0+%1=%
04.%/.;>2,0,./%9)2D.0B

K4,/% =2)9.312D% .9:4)/,/./%
04.% ;199,09.*0% 1=% 04.%"$E%
01% )<-)*;,*?% )% />/0),*)J@.%
;213<=>*<,*?% .;1/+/0.9%
34,@.%:210.;0,*?%,*-./012/%)*<%
.*/>2,*?%.04,;)@%:2);0,;./B%K4.%
?>,<.@,*./% ;@.)2@+% 1>0@,*.% 04.%
21@./% )*<% 2./:1*/,J,@,0,./% 1=%
;213<=>*<,*?% ,//>.2/(%
:@)0=129/(% )*<% ,*-./012/B%
!//>.2/% ,*0.*<,*?% 01% 2),/.%
;):,0)@%0421>?4%)%

E213<=>*<,*?% !*0.29.<,)2+% 9>/0% J.% :>J@,;%
;19:)*,./% ,*;12:12)0.<% ,*% O4)*)B% !*% )<<,0,1*(%
04.+% 9>/0% 9..0% 04.% <.=,*,0,1*% 1=% P,;21(% "9)@@(%
)*<%P.<,>9%$*0.2:2,/./%6P"P$/8%)/%/:.;,=,.<%J+%
04.% O4)*)% $*0.2:2,/.% C?.*;+% >*<.2% 04.% P,;21(%
"9)@@% )*<% P.<,>9% $*0.2:2,/./% E@)//,=,;)0,1*%
Q.?>@)0,1*% 6&R&A8B% K4.% ?>,<.@,*./% )@/1% ./0)J@,/4%
,*-./09.*0% @,9,0/% 01% .*/>2.% =,*)*;,)@% :2><.*;.%
)*<% ,*-./012% :210.;0,1*B% !//>.2/% ;)*% 2),/.% )%
9)5,9>9%1=%OS"%7(RRR(RRR%3,04,*%)%A&H91*04%
:.2,1<(%3,04%)*%,*;2.)/.<%;):%1=%OS"%AR(RRR(RRR%
=12% =>*</% <,2.;0.<% 013)2</% )?2,;>@0>2)@%
;1991<,0,./(% :4+/,;)@% )//.0/(% 12% )?2,;>@0>2)@%
:21T.;0/B% I12% 2.0),@% ,*-./012/(% 04.% =2)9.312D%
/0,:>@)0./% 04)0% ,*-./09.*0/% );21//% )@@%
;213<=>*<,*?% 1==.2,*?/% 9>/0% *10% .5;..<% AR%
:.2;.*0% 1=% 04.,2% ?21//% )**>)@% ,*;19.% 3,04,*% )%
A&H91*04%:.2,1<B%S13.-.2(%U>)@,=,.<%,*-./012/%)2.%
.5.9:0% =219% 04./.% ,*-./09.*0% @,9,0/(% 1==.2,*?%
04.9% ?2.)0.2% =@.5,J,@,0+% ,*% />::120,*?%
;213<=>*<,*?%,*,0,)0,-./B

C<4.2,*?% 01% "$E% ?>,<.@,*./% ,/% .//.*0,)@% =12%
=1/0.2,*?% )% 2.?>@)0.<% )*<% />/0),*)J@.%
;213<=>*<,*?% .;1/+/0.9% ,*% O4)*)B%
E213<=>*<,*?% :@)0=129/% )*<% ,//>.2/% 9>/0% 0)D.%
:21);0,-.%/0.:/%01%.*/>2.%;19:@,)*;.%J+%/.;>2,*?%
04.% *.;.//)2+% @,;.*/./(% 9..0,*?% <,/;@1/>2.%
2.U>,2.9.*0/(% )*<% ,9:@.9.*0,*?% 21J>/0%
91*,012,*?%)*<%2.:120,*?



!"#"$%&'()$(*)+,-%.#/"(0%&1(23*(45%6"-%#"'

*)#/-5'%)#

7"$"8"#/"'

!"#$%"&! !"!#

16 !""#$%&'(9:(;<;:

)*+,-./0)01% 233/4/5.-667(% 86-495:)0% -.3%
/.4*:)*3/-:/*0% );04% +5.3;+4% 4,5:5;<,% 3;*%
3/6/<*.+*% 45% *.0;:*% 4,-4% /00;*:0% -.3% +-)8-/<.0%
-6/<.%=/4,%"$>?0%:*<;6-45:7%-.3%*4,/+-6%04-.3-:301

@:-.08-:*.+7% -.3% -++5;.4-A/6/47% -:*% 9;.3-)*.4-6%
45% *99*+4/B*% +:5=39;.3/.<1% !.4*:)*3/-:/*0% -.3%
86-495:)0%0,5;63%*04-A6/0,%+6*-:%8:5+*00*0% 95:% :/0C%
-00*00)*.4(% 9/.-.+/-6% 3/0+650;:*0(% -.3% 4:-.0-+4/5.%
-;3/4/.<% 45% 04:*.<4,*.% /.B*045:% +5.9/3*.+*1%
D:5B/3/.<%-++*00/A6*%/.95:)-4/5.%5.%854*.4/-6%:/0C0%
-.3% A*.*9/40% *.-A6*0% /.95:)*3% 3*+/0/5.E%)-C/.<1%
F;:4,*:)5:*(%*3;+-4/.<%/.B*045:0%-.3%/00;*:0%-A5;4%
4,*% :*<;6-45:7% 9:-)*=5:C% /0% +:;+/-61% D6-495:)0%
0,5;63% -+4/B*67% 3/00*)/.-4*% +5)86/-.+*%
/.95:)-4/5.% -.3%599*:% 4:-/./.<%8:5<:-)0% 45%A:/3<*%
C.5=6*3<*%<-801%@,/0%8:5-+4/B*%-88:5-+,%.54%5.67%
:*/.95:+*0% -3,*:*.+*% 45% "$>% <;/3*6/.*0% A;4% -605%
9504*:0%4:;04%-.3%8-:4/+/8-4/5.%/.%4,*%+:5=39;.3/.<%
*+50704*)1

>5)86/-.+*%=/4,%4,*%"$>%+:5=39;.3/.<%<;/3*6/.*0%
/0% /)85:4-.4% 95:% 8:5)54/.<% -% 04-A6*% -.3% *99/+/*.4%
9/.-.+/-6%*+50704*)%/.%G,-.-1%H7%-3,*:/.<%45%4,*0*%
:*<;6-4/5.0(%)-:C*4%8-:4/+/8-.40%+-.%A*.*9/4%9:5)%-%
04:;+4;:*3% -.3% 4:-.08-:*.4% *.B/:5.)*.4% 4,-4%
*.,-.+*0% /.B*045:% +5.9/3*.+*(% 8:5)54*0% *4,/+-6%
8:-+4/+*0(%-.3%0;885:40%4,*%<:5=4,%59%I"I$0%-.3%
04-:4;801% @,*0*% A*.*9/40% +5.4:/A;4*% 45% 9/.-.+/-6%
/.+6;0/5.%-.3%A:5-3*:%*+5.5)/+%3*B*658)*.41

J%$.,-.+*3%!.B*045:%>5.9/3*.+*%-.3%
D:54*+4/5.

K*<;6-45:7%5B*:0/<,4%)/./)/0*0%9:-;3%-.3%
;.*4,/+-6%8:-+4/+*0(%/.+:*-0/.<%/.B*045:%4:;04%
-.3%-44:-+4/.<%A54,%65+-6%-.3%95:*/<.%
/.B*04)*.401

J%D:5)54/5.%59%$4,/+-6%F;.3/.<%D:-+4/+*0%-.3%
I-:C*4%"4-A/6/47

@:-.08-:*.4%-.3%-++5;.4-A6*%9;.3/.<%
)*+,-./0)0%:*3;+*%:/0C0%0;+,%-0%)-:C*4%
)-./8;6-4/5.%-.3%)5.*7%6-;.3*:/.<1

J%";885:4%95:%I"I$0%-.3%"4-:4;80

K*<;6-45:7% -6/<.)*.4% +:*-4*0% 04:;+4;:*3%
+,-..*60% 95:%I"I$0% -.3% 04-:4;80% 45% -++*00%
+-8/4-6(%9-+/6/4-4/.<%<:5=4,%-.3%/..5B-4/5.1

J% >5.4:/A;4/5.% 45% F/.-.+/-6% !.+6;0/5.% -.3%
$.4:*8:*.*;:/-6%G:5=4,

K*<;6-4/5.0% 8:5)54*% 9/.-.+/-6% /.+6;0/5.% A7%
8:5B/3/.<%;.3*:0*:B*3%858;6-4/5.0%=/4,%-++*00% 45%
0*:B/+*0%6/C*%)5A/6*%A-.C/.<%-.3%)/+:59/.-.+*1%@,/0%
*.-A6*0% *.4:*8:*.*;:0% 45% -++*00% +-8/4-6(% 9504*:/.<%
L5A%+:*-4/5.%-.3%85B*:47%:*3;+4/5.1

>5)86/-.+*% =/4,% "$>% <;/3*6/.*0% /0% *00*.4/-6% 95:%
)-/.4-/./.<% -% 04-A6*(% 4:-.08-:*.4(% -.3%
=*66E:*<;6-4*3% 9/.-.+/-6% *+50704*)% /.% G,-.-1% 2%
04:;+4;:*3%:*<;6-45:7%9:-)*=5:C%*.,-.+*0%/.B*045:%
+5.9/3*.+*(% 04:*.<4,*.0% )-:C*4% /.4*<:/47(% -.3%
*.0;:*0%4,-4%+:5=39;.3/.<%/./4/-4/B*0%58*:-4*%=/4,/.%
*4,/+-6%-.3%6*<-6%A5;.3-:/*01%H7%-3,*:/.<%45%4,*0*%
:*<;6-4/5.0(%A;0/.*00*0%+-.%-44:-+4%/.B*045:0(%9504*:%
:*085.0/A6*%+-8/4-6%:-/0/.<(%-.3%0;885:4%4,*%<:5=4,%
59% I"I$0(% 04-:4;80(% -.3% -<:/+;64;:-6% B*.4;:*01%
233/4/5.-667(% +5)86/-.+*% -6/<.0% =/4,% G,-.-?0%
9/.-.+/-6% /.+6;0/5.%-<*.3-%A7%*M8-.3/.<%-++*00%45%
9;.3/.<% 95:% ;.3*:0*:B*3% 858;6-4/5.0(% /.% 6/.*% =/4,%
4,*%>-8/4-6%I-:C*4%I-04*:%D6-.%N>IIDO%D/66-:0%P(%&(%
-.3%Q1

@5% 0;04-/.% -% 0*+;:*% -.3% B/A:-.4% +:5=39;.3/.<%
*+50704*)(%04-C*,563*:0%);04%8:/5:/4/R*% :*<;6-45:7%
+5)86/-.+*(%9504*:%+566-A5:-4/5.(%/.B*04%/.%+-8-+/47%
A;/63/.<(%-.3%*)A:-+*%4*+,.565</+-6%/..5B-4/5.1%H7%
04:*.<4,*./.<% 4,*0*% *995:40(% G,-.-% +-.% *.,-.+*%
9/.-.+/-6% )-:C*4% :*0/6/*.+*% -.3% 3:/B*% 65.<E4*:)%
*+5.5)/+%3*B*658)*.41

P1% "$>% N&S&SO1% "*+;:/4/*0% !.3;04:7% N>5.3;+4% 59%
H;0/.*00O% G;/3*6/.*0% &S&S1% K*4:/*B*3% 9:5)%
,4480TUU0*+1<5B1<,U=8E+5.4*.4U;865-30UF/.-6E%
K*<;6-45:7EV-=0UG;/3*6 /.*0U>5.3;+4W59W%
H;0/.*00WG;/3*6/.*01839

&1% "$>% N&S&SO1% "*+;:/4/*0% !.3;04:7% NV/+*.0/.<O%
G;/3*6/.*0%&S&S1%K*4:/*B*%9:5)%,4480TUU0*+1<5B1



!""#$%&'(!"#$%$" 17

!"#$%"&!$!"!#

)*+,-./012312+4-50678+9:165.;3)45620<=.%
>6,8+?4:735:138+>:/318:1)@;3A4:<3B3128@C0<@%
D6<E32@F-3<620<8G-7C

HG%"$I%J&K&LMG%"3/4<:2:38%!17482<=%JI<0,7C417:1)M%
?4:735:138%&K&KG%;32<:3N3% C<0B%*22-8O++83/G)0NG%
)*+,-./012312+4-50678+9:165.;3)45620<=.%
>6,8+?4 :73 5 : 138+"$I@I<0,7C417 :1)@%
?4:735:138@&K&LG-7C

LG% "$I% J&K&KMG% I6-:265% D6<E32% D6823<% P561G%
;32<:3N37% C<0B%
* 2 2 - 8 O + + 8 3 / G ) 0 N G ) * + / 6 - : 2 6 5 .B6 < E 3 2 .%
B6823<.-561+

&'())*+# ,-.% D6/Q6B6<6% P323<.R<0,1(% S88:82612%
D616)3<(%P05:/=%617%;3836</*%#1:2%

/(0123(4*'.#T*3%N:3,8%3U-<38837% :1% 2*:8%13,853223<%
6<3%2*3%642*0<8V%617%70%102%13/3886<:5=% <3-<38312%2*3%
N:3,8%0C%2*3%"3/4<:2:38%617%$U/*61)3%I0BB:88:01(%:28%
B3BW3<8%0<%826CCG%



15

!"#$%"&! !"!#

18 !""#$%&'(!"#$%$"



16!""#$%&'(!"#$%$" 19

!"#$%"&!$!"!#



1720 !""#$%&'(!"#$%$"



18
!""#$%&'(!"#$%$" 21



1922 !""#$%&'(!"#$%$"



20

A

!""#$%&'(!"#$%$" 23



2124 !""#$%&'(!"#$%$"



22!""#$%&'(!"#$%$" 25



2326 !""#$%&'(!"#$%$"



24!""#$%&'(!"#$%$" 27



2528 !""#$%&'(!"#$%$"



26!""#$%&'(!"#$%$" 29



2730 !""#$%&'(!"#$%$"








