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! YB!

5-&-#%*-' %&' -9.39-4' +&/*+*)*+.&%3' ,.&*-7*' %&4'1%&%5-1-&*' %22#.%,8:' ;*' +/' %#5)-4' *8%*' +12#.9-4'

)&4-#/*%&4+&5'.6'*8-'3+&G%5-/'$-*<--&'-,.3.5+,%3'2%**-#&/'%&4'2#.,-//-/A'.#',8%&5-/'*8-#-+&A'%&4'

2)$3+,' %**+*)4-/'%&4'2-#/2-,*+9-/A'<+33' 3+G-30' +&6.#1'1%&%5-1-&*'4-,+/+.&/'%&4' 6%,+3+*%*-'2#.5#-//'

*.<%#4/'/)/*%+&%$3-'/*.#1<%*-#'1%&%5-1-&*:'



! Y\!

!"#$%&'(?*('&A&#'!"(I&%"-.A(

(
?0)(A9JDK(.2>4L8(

F8+/' /*)40' %+1/' *.' +4-&*+60' %&4' -723%+&' *8-' -7*-&*' .6' *8-' +&*-#%,*+.&/' %&4' ,.&&-,*+.&/'

$-*<--&'/*.#1<%*-#'()%3+*0'%&4'/.,+-*%3'%**+*)4-/'%&4'$-8%9+.)#/'+&'/-3-,*-4'6.#1%3')#$%&'%#-%/'.6'

Q%2-'F.<&A'W.)*8'X6#+,%:'F8-'/*)40'4-/+5&'+&,.#2.#%*-/'*<.'4+/*+&,*'#-/-%#,8'%,*+9+*+-/'*.'-7%1+&-'

-,.3.5+,%3'%&4'/.,+-*%3',.12.&-&*/]'<%*-#'()%3+*0'%&%30/+/'%&4'#-/+4-&*'/)#9-0/:'[-/-%#,8'%,*+9+*+-/'

<-#-',.&4),*-4'+&'*<.'3.,%*+.&/'+&'*8-'e+-/$--G',%*,81-&*A'%'/)$H,%*,81-&*'.6'*8-'W%3*'[+9-#'+&'*8-'

Q+*0'.6'Q%2-'F.<&'4)#+&5'*8-'<+&*-#'#%+&6%33'2-#+.4'.6'BC!B:''

@%*-#'()%3+*0'%&%30/-/'<-#-')/-4'*.'4-/,#+$-'*8-'TV,.3.5+,%3'2%**-#&/'%&4'2#.,-//-/U'+&'*8-'

"#$%&'V,.3.50'1.4-3'=b+5)#-'!:!'%&4'+*/'%223+,%*+.&'+&'b+5)#-'B:BEA'<8+,8'6.,)/-/'%**-&*+.&'.&'*8-'

()%3+*0' .6' /*.#1<%*-#' 5-&-#%*-4' +&' %&' )#$%&' /-**+&5:' K)3*+23-' <%*-#' ()%3+*0' 2%#%1-*-#/' <-#-'

,.33-,*-4'%&4'%&%30/-4'*.'4-*-#1+&-'*8-'()%3+*0'.6'/*.#1<%*-#'-&*-#+&5'4#%+&%5-',%*,82+*/'4)#+&5'

/*.#1' -9-&*/' .6' 9%#0+&5' #%+&6%33:' F8-' 4%*%' <%/' ,.12%#-4' <+*8+&' %&4' $-*<--&' *<.' /-3-,*-4'

#-/+4-&*+%3'%#-%/'+&'*8-',%*,81-&*A'%&4'%5%+&/*'W.)*8'X6#+,%&'<%*-#'()%3+*0'/*%&4%#4/:';&6.#1%*+.&'

.&' *8-' /2%*+%3' 3%0.)*' .6' 4#%+&%5-' +&6#%/*#),*)#-' %&4' +12-#9+.)/' /)#6%,-/' <%/' ,.33-,*-4' 6#.1'

/-,.&4%#0'/.)#,-/'+&'.#4-#'*.'23%,-'*8-'#-/)3*/'<+*8+&'*8-+#'280/+,%3',.&*-7*:'

' W.,+%3' 6+-34' /*)4+-/' <-#-' )/-4' *.' )&4-#/*%&4' *8-' TN)1%&' 2-#,-2*+.&/' %&4' %**+*)4-/U'

4+/,)//-4' +&' *8-'"#$%&'V,.3.50'1.4-3A'<8+,8' -7%1+&-/' *8-' G&.<3-45-' %&4'-72-#+-&,-/'.6' )#$%&'

#-/+4-&*/'<+*8'/*.#1<%*-#'%&4')#$%&'#+9-#/:'F8+/',.12.&-&*',.12#+/-/'%'/)#9-0'.6'3.,%3'#-/+4-&*/'

%&4'+&*-#1+**-&*'6+-34'.$/-#9%*+.&/:'F8-'4%*%'<-#-',.12+3-4'*.')&4-#/*%&4'8.<'#-/+4-&*/'2-#,-+9-'

*8-+#'.<&' +12%,*/'.&')#$%&'#+9-#/'%&4'<%*-#'()%3+*0A'G&.<3-45-'.6'/*.#1<%*-#'4#%+&%5-A'%&4'*8-'

/),,-//-/'%&4d.#'6%+3)#-/'.6'*8-'3.,%3'4#%+&%5-'/0/*-1'+&6#%/*#),*)#-:''

' X44+*+.&%3'+&6.#1%*+.&'<%/',.33-,*-4'6#.1'/-,.&4%#0'/.)#,-/'#-5%#4+&5'*8-',.&4+*+.&'.6'*8-'

%//.,+%*-4' )#$%&' #+9-#A' *8-#-$0' 4-/,#+$+&5' *8-' TQ8%&5-/' +&' -,.3.5+,%3' ,.&4+*+.&/U' .6' *8-' "#$%&'

V,.3.50'1.4-3:'F8-'%//)12*+.&'+/'*8%*'*8-',.1$+&%*+.&'.6'*8+/'+&6.#1%*+.&'<+*8'*8-'4%*%'.$*%+&-4'



! YY!

4)#+&5'*8-'*<.'#-/-%#,8'%,*+9+*+-/'<.)34'+4-&*+60'%&4'-723%+&'*8-'3+&G%5-/'.2-#%*+&5'+&'2#.,-//-/'TVU'

%&4'TcUA'<8+,8',.&&-,*'*8-/-'9%#+%$3-/'4+/,)//-4'+&'Q8%2*-#'B'=b+5)#-'B:BE:'

J+3.*'/*)4+-/'<-#-',.&4),*-4'*.'*-/*'*8-'3.5+/*+,/'%&4'4+/,.9-#'%&0'&-,-//%#0'%4`)/*1-&*/'*.'

*8-'/*)40'4-/+5&:''

F8-'#-/*'.6'*8+/',8%2*-#'<+33'4+/,)//'*8-'4-*%+3-4'1-*8.4/')/-4'*.')&4-#*%G-'*8-'/*)40:'F8-'

,8%2*-#'.)*3+&-/'*8-'2#.`-,*'4-9-3.21-&*A'/*)40'%#-%/A'<%*-#'()%3+*0'/%123+&5A'3%$.#%*.#0'%&%30/+/A'

#-/+4-&*'/)#9-0/A'%&4'4%*%'%&%30/+/:'

'

?06($3;E279(.212:;<=289(

?060)(A9JDK(#32B(A2:2794;8(

F8-' /-3-,*-4' 6.,%3' 4#%+&%5-' /*)40' %#-%/' %#-' 3.,%*-4' +&' *8-' _$/-#9%*.#0' %&4' n-<3%&4/'

/)$)#$/'.6'*8-'Q+*0'.6'Q%2-'F.<&A'@-/*-#&'Q%2-'2#.9+&,-:'>.*8'.6'*8-'3.,%*+.&/'%#-'6.#1%3')#$%&'

%#-%/' 4.1+&%*-4' $0' #-/+4-&*+%3' 4-9-3.21-&*' %&4' +&6#%/*#),*)#-:' F8-/-' 3.,%*+.&/' <-#-' ,8./-&'

$-,%)/-'.6'*8-+#'9%#+-4'#-/+4-&*+%3'4-9-3.21-&*'4-&/+*+-/'%&4'+12-#9+.)/'/)#6%,-',.9-#%5-A'/+1+3%#'

/.,+.H-,.&.1+,' %&4' -4),%*+.&' /*%*)/A' *8-' #-3%*+9-30' 3.<' 3-9-3' .6' ,.11)*-#' *#%66+,A' %&4' *8-' ,3./-'

2#.7+1+*0'%&4'4#%+&%5-',.&&-,*+.&'*.'*8-'e+-/$--G'[+9-#:'>.)&4%#+-/'<-#-'/-*'.)*'*.'4-3+&-%*-'*8-'

/*)40'%#-%/' +&'n-<3%&4/'%&4'_$/-#9%*.#0A'%&4'%33'#-/-%#,8'%,*+9+*+-/'=,%*,82+*'<%*-#'/%123+&5'%&4'

#-/+4-&*'/)#9-0/E'<-#-',.&4),*-4'<+*8+&'*8-/-'#-/2-,*+9-'$.)&4%#+-/:'

'

?0606(AB=<:2(!B97H<49(A2:2794;8(

' K)3*+23-'+&4+9+4)%3',%*,82+*/'+&'-%,8'/*)40'%#-%'<-#-'/-3-,*-4'6.#',.33-,*+.&'.6'/*.#1<%*-#'

#)&.66' /%123-/:' ;&' .#4-#' *.' $-' /)+*%$3-' 6.#' *8-' /*)40A' ,%*,82+*/' 8%4' *.' 6)36+3' ,-#*%+&' 3.5+/*+,%3'

#-()+#-1-&*/'=/--'b+5)#-'\:!A';1%5-'XE:'W+1+3%#+*0'.6'/*#),*)#%3'4-/+5&'<%/'&-,-//%#0A',.&/+/*+&5'.6'%'

#-1.9%$3-'5#+4',.9-#+&5'%',%9+*0'3%#5-'-&.)58'*.'+&/-#*'%'/%123-',.33-,*+.&'$+&:';&'.#4-#'*.'2#-9-&*'

#)&.66' 6#.1'-&*-#+&5' *8-' 4#%+&%5-' /0/*-1'2#+.#' *.' #-%,8+&5' *8-' ,.33-,*+.&' $+&A' *8-#-' ,.)34' $-' &.'

9-#*+,%3' +&3-*' +&' *8-',)#$'%4`%,-&*' *.'.#')2/3.2-'.6' *8-'5#+4'%&4'%**%,8-4',.33-,*+.&'$+&:'Q%*,82+*/'



! YI!

<-#-'%3/.',8./-&' *.'.$*%+&'%' #-3%*+9-30'-9-&'4+/*#+$)*+.&'.9-#' *8-'/*)40'%#-%A'<+*8'%22#.7+1%*-30'

\Cj'.6'*8-'*.*%3'&)1$-#'.6',%*,82+*/')*+3+/-4'%/'/%123-',.33-,*+.&'3.,%*+.&/:'

'

b+5)#-' \:!]' R+%5#%1' .6' *8-' #-()+#-4' ,%*,82+*' /%123+&5' 4-/+5&:' X##.</' #-2#-/-&*' *8-' 4+#-,*+.&' .6'

#)&.66'63.<'+&*.'*8-'/%123+&5',.33-,*+.&'$+&:';1%5-'X'4-2+,*/'*8-'/*.#1<%*-#',%*,82+*'+&3-*'%3.&5/+4-'

%'*02+,%3',)#$'+&'#-/+4-&*+%3'%#-%/'.6'Q%2-'F.<&A'<+*8'*8-'/%123+&5'$+&'23%,-4'.&'*8-')2/3.2-'/+4-'.6'

*8-'+&3-*:';1%5-'>'4-2+,*/'*8-',.33-,*+.&'$+&A'<+*8'4-$#+/'/,#--&A'%&4'*8-'%22#.7+1%*-'/+O-'.6'*8-'$+&'

#-3%*+9-'*.'*8-'+&3-*'5#+4:';1%5-'Q'+33)/*#%*-/'%',#.//H/-,*+.&%3'9+-<'.6'*8-'/%123+&5'4-/+5&A'<+*8'*8-'

$+&'%**%,8-4'*.'*8-'#-1.9%$3-'5#+4:'

(

?060?(A2:2794;8(;G(VB923(`JB:49K($B3B=2923>((

' @%*-#'()%3+*0'2%#%1-*-#/'1-%/)#-4'+&'*8+/'/*)40'+&,3)4-]'2NA'*-12-#%*)#-A'*.*%3'4+//.39-4'

/.3+4/' =FRWEA'%&4'-3-,*#+,%3',.&4),*+9+*0' =VQE:'F8-/-'9%#+%$3-/'2#.9+4-4'$%,G5#.)&4' +&6.#1%*+.&'.&'

*8-',.&4+*+.&'.6'*8-'/*.#1<%*-#'63.<+&5'+&*.'*8-',%*,82+*/:'X3*8.)58'4+//.39-4'.705-&'<%/'+&+*+%330'

+&,3)4-4A'*8-'1-*-#'6)&,*+.&'%&4'%,,)#%,0'$-,%1-'+12%+#-4'/8.#*30'+&*.'*8-'/*)40'%&4',.)34'&.*'$-'

#-/*.#-4A'*8)/'+*'+/'&.*'+&,3)4-4'+&'*8-'#-/)3*/:'

' W-3-,*-4'&)*#+-&*/'<-#-'%3/.'-7%1+&-4A'+&,3)4+&5'.#*8.28./28%*-'=J_Y

\H

EA'%11.&+%'=nN\

H

EA'

&+*#%*-' =n_\

H

EA' %&4' &+*#+*-' =n_B

H

E:' F8-/-' <%*-#' ()%3+*0' 2%#%1-*-#/' <-#-' ,8./-&' $-,%)/-' .6' *8-+#'

#-3%*+9-'+12.#*%&,-'%/'/*.#1<%*-#',.&*%1+&%&*/'%&4'*8-+#'/+5&+6+,%&,-'6.#'$+.3.5+,%3'%&4'-,.3.5+,%3'

#( !(

M(



! YS!

2#.,-//-/' +&' %()%*+,' -&9+#.&1-&*/' =J%)3' ?' K-0-#A' BCC!L' Q-,8A' BCCIL' >)*3-#' ?' R%9+-/A' BC!!E:'

>%,*-#+%3' +&4+,%*.#/A' 804#.,%#$.&/A' %&4' .+3' ,.&*%1+&%&*/' %#-' %3/.' +12.#*%&*' #)&.66' 9%#+%$3-/A'

8.<-9-#'*8-/-'<-#-'-7,3)4-4'6#.1'*8+/'*8-/+/'*.'&%##.<'*8-'/,.2-'.6'*8-'/*)40'%&4'6.,)/'%**-&*+.&'

.&'&)*#+-&*'3.%4+&5'.6'*8-'#+9-#'/0/*-1:'

(

?060F(A2:2794;8(;G(AJ312K(.2>4L8(

' X'/)#9-0'.6'3.,%3'#-/+4-&*/'+&'-%,8'/*)40'%#-%'<%/'4-/+5&-4'*.'.$*%+&'+&6.#1%*+.&'#-5%#4+&5'

*8-+#'G&.<3-45-'%&4'-72-#+-&,-'.6'*8-'3.,%3'/*.#1<%*-#'4#%+&%5-'/0/*-1:'X33'8.)/-8.34/'<+*8+&'*8-'

$.)&4%#+-/'.6' -%,8' /*)40' %#-%' =n-<3%&4/' %&4'_$/-#9%*.#0E'<-#-' %22#.%,8-4' *.' *%G-'2%#*' +&' *8-'

/)#9-0:'F8-'/)#9-0'$-5%&'<+*8'()-/*+.&/'*8%*'-7%1+&-4'#-/+4-&*/U'9+-</'.6'*8-'e+-/$--G'[+9-#'%&4'

/.)#,-/'.6'2.33)*+.&' +&')#$%&'<%*-#<%0/:'o)-/*+.&/'%3/.' +&9-/*+5%*-4'.)*4..#'%,*+9+*0A'/),8'%/'*8-'

)/-' .6' 6-#*+3+O-#/' %&4' 2-/*+,+4-/A' 5%#4-&' +##+5%*+.&A' 2-*'<%/*-'1%&%5-1-&*A' %&4' ,%#'<%/8+&5:' F8-'

/)#9-0'-7%1+&-4'G&.<3-45-'.6'*8-'/*.#1<%*-#'4#%+&%5-'/0/*-1'4-/+5&'%&4'+&6#%/*#),*)#-A'%&4'%&0'

+//)-/' -&,.)&*-#-4' +&' +*/' 6)&,*+.&' %&4' )/-:' ;&' %44+*+.&A' ()-/*+.&/' #-3%*-4' *.' *8-' #-/+4-&*U/'

<+33+&5&-//' *.' 23%0' %' #.3-' +&' /0/*-1' 1%+&*-&%&,-' <-#-' +&,3)4-4' +&' .#4-#' *.' -7%1+&-' <8-*8-#'

#-/+4-&*/',)##-&*30'*%G-'/.1-'#-/2.&/+$+3+*0'6.#'1%&%5-1-&*:'

(

?060S(#32B(-@>231B94;8(

' b+-34'.$/-#9%*+.&/'<-#-',.&4),*-4'*8#.)58.)*'*8-'/*)40'4)#%*+.&:'F8+/'+&9.39-4'*+1-'/2-&*'

<%3G+&5' %&4' 4#+9+&5' +&' *8-' /*)40' %#-%/' 4.,)1-&*+&5' 9%#+.)/' %,*+9+*+-/' .$/-#9-4A' /),8' %/' /*#--*'

,3-%&+&5A' ,.&/*#),*+.&' %,*+9+*+-/A' %&4' 1)&+,+2%3' %&4' #-/+4-&*+%3' <.#G-#/:' F8-/-' .$/-#9%*+.&/'

/)223-1-&*'4%*%' 6#.1' #-/+4-&*' /)#9-0/:'_$/-#9%*+.&/'<-#-' 3%*-#' )/-4' *.'2#.9+4-' +&/+58*' +&*.' *8-'

<%*-#'()%3+*0'%&4'#-/+4-&*'/)#9-0'#-/)3*/:''

'

'

'



! YZ!

?060T($4:;9(A9JD42>(

' J+3.*' /*)4+-/' <-#-' ,.&4),*-4' +&' i)&-' BC!B' 6.#' $.*8'<%*-#' ()%3+*0' %&4' #-/+4-&*+%3' /)#9-0'

/%123+&5' 1-*8.4/:' J#-3+1+&%#0' <%*-#' ()%3+*0' /*)4+-/' +&,3)4-4' /%123-' ,.33-,*+.&' %&4' %&%30/+/' .6'

<%*-#'()%3+*0'2%#%1-*-#/' +4-&*+6+-4'%$.9-:' F8-'2+3.*' /*)40' +4-&*+6+-4'2#.$3-1/'2#+.#' *.' *8-' /*)40'

/%123+&5' %&4' +12#.9-4' *8-' 4-/+5&' .6' *8-' ,.33-,*+.&' $+&/:' J+3.*-4' #-/+4-&*' /)#9-0/' <-#-' )/-4' *.'

#-6+&-'*8-'3%&5)%5-A'.#4-#'.6'()-/*+.&/A'%&4'1-*8.4/'.6'4-3+9-#0A'%41+&+/*#%*+.&A'%&4',.33-,*+.&:'

'

?0?(A9JDK(#32B>&

' F<.' /*)40' %#-%/' <-#-' ,8./-&' +&' Q%2-' F.<&:' F8-/-' %#-%/' -7+/*' <+*8+&' *8-' e+-/$--G' /)$H

,%*,81-&*A' <8+,8' 6%33/' +&*.' *8-' W%3*' [+9-#' Q%*,81-&*:' R-2+,*-4' +&' b+5)#-' \:BA' *8-' /*)40' %#-%/'

,.12#+/-' /1%33' /-,*+.&/' .6'_$/-#9%*.#0' =cJW' ,.H.#4+&%*-/' \\rIS!!S"WA' !DrBD!!I"VE' %&4'n-<3%&4/'

=cJW',.H.#4+&%*-/'\\rID!YI"WA'!DrBZ!C"VE'/)$)#$/:'>.*8'%#-%/'%#-',8%#%,*-#+O-4'$0'%',.&9-&*+.&%3'

4#%+&%5-'/0/*-1'+&'<8+,8'/-2%#%*-'2+2-'&-*<.#G/'%#-')*+3+/-4'6.#'/*.#1<%*-#'%&4'/-<%5-'#-1.9%3:'

F8-/-' 3.,%*+.&/' %#-' +&' ,3./-' 2#.7+1+*0' *.' *8-' e+-/$--G' [+9-#A' <8-#-' *8-' /*.#1<%*-#' #-*+,)3%*+.&'

/0/*-1/' 4+/,8%#5-' #)&.66:' ;&' /.1-' 3.,%*+.&/' /*.#1<%*-#' +&5#-//' +&*.' *8-' /-<-#%5-' /0/*-1'

.,,%/+.&%330'.9-#<8-31/'*8-/-'2+2-'&-*<.#G/A'%/'-9+4-&,-4'$0'/-<-#'1%&8.3-/'.9-#63.<+&5'.&*.'

*8-'/*#--*'4)#+&5'8-%90'/*.#1/'+&'$.*8'/)$)#$/:''

'

'

'

'

'

'



! YD!

'

b+5)#-' \:B]' X' 1%2' .6' n-<3%&4/' %&4' _$/-#9%*.#0' /)$)#$/' <+*8+&' *8-' e+-/$--G' W)$HQ%*,81-&*' .6'

Q%2-'F.<&:'F8-'e+-/$--G'[+9-#'.#+5+&%*-/'6#.1'*8-'*#+$)*%#+-/'63.<+&5'.66'F%$3-'K.)&*%+&'<-/*'.6'

n-<3%&4/'%&4' #)&/' *8#.)58'_$/-#9%*.#0A'%6*-#'<8+,8' +*' `.+&/' *8-'>3%,G'[+9-#:'F8-'/*)40'%#-%/'%#-'

/8.<'<+*8+&'-%,8'/)$)#$'$.)&4%#0'%/'%'4%#G-#'2.305.&:''

'

?0?0)(%H2(!49K(;G(!B<2(%;58(

F8-' Q%2-' J-&+&/)3%' 8%/' %'K-4+*-##%&-%&' ,3+1%*-'<+*8'<%#1' 4#0' /)11-#/' %&4'1+34'<-*'

<+&*-#/:'X9-#%5-'#%+&6%33'+/'ZSY'11'2-#'%&&)1'<+*8'IS'1+33+.&',)$+,'1-*-#/'.6'%&&)%3'#)&.66'=[+9-#'

N-%3*8'J#.5#%11-A'BCCIE:'X,,.#4+&5'*.'%'BC!!',-&/)/A'*8-'2.2)3%*+.&'.6'Q%2-'F.<&'8%/'5#.<&'$0'

BPj'/+&,-'BCC!A'%&4',)##-&*30'8%/'%22#.7+1%*-30'\:ZY'1+33+.&'2-.23-'=Q+*0'.6'Q%2-'F.<&A'W*#%*-5+,'
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/*#-%1'8%$+*%*'+&*-5#+*0A'#+2%#+%&'9-5-*%*+.&A'%()%*+,'+&9-#*-$#%*-'4+9-#/+*0A'%&4'<%*-#'()%3+*0'+&'*8+/'

/-51-&*'4-,3+&-'6#.1'&%*)#%3'*.'6%+#',.&4+*+.&A'+&'<8+,8'1)3*+23-'4+/*)#$%&,-/'%#-'%//.,+%*-4'<+*8'

*8-'&--4'6.#'/.,+.H-,.&.1+,'4-9-3.21-&*'=[+9-#'N-%3*8'J#.5#%11-A'BCCIE:'b+/8'%//-1$3%5-'+&'*8+/'

%#-%'.6'*8-'e+-/$--G'[+9-#'#-1%+&/'5..4A'<+*8'.&30'/.1-'8)1%&H#-3%*-4'4+/*)#$%&,-'=!-!.E:''

'

'

b+5)#-'\:Y]'@%*-#'()%3+*0' +&' *8-' e+-/$--G'[+9-#' %*'J%#%4+/-'[.%4'>#+45-' +&'n-<3%&4/A'Q%2-'F.<&:'

Q.&,-&*#%*+.&/'%#-'0-%#30'%9-#%5-/'%&4'4.'&.*'4+/23%0'/-%/.&%3'.#'-2+/.4+,'63),*)%*+.&/'=5-&-#%*-4'

6#.1'4%*%'.$*%+&-4'6#.1'*8-'Q+*0'.6'Q%2-'F.<&'W,+-&*+6+,'W-#9+,-/'R-2%#*1-&*A'BC!BE:'

!
F8-#-' +/' /.1-' 9.3)&*%#0' ,.11)&+*0' +&9.39-1-&*' %&4' +&*-#-/*' +&' *8-' e+-/$--G' [+9-#' +&'

n-<3%&4/:' X' 3.,%3' &.&H5.9-#&1-&*%3' .#5%&+O%*+.&A' *8-' b#+-&4/' .6' *8-' e+-/$--G' =b.eEA'1%+&*%+&/' %'

<%3G+&5'2%*8'%3.&5'*8+/'/-,*+.&'.6'*8-'[+9-#:'F8-'b-#&<..4'[-/+4-&*/'X//.,+%*+.&'+/'%&'%,*+9-'5#.)2'

.6' #-/+4-&*/' +&' *8-' n-<3%&4/' %#-%' <8.' =!"#$%& '(!'E' -&,.)#%5-' #-/+4-&*/' *.' G--2' *8-' 3.,%3'
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! IY!

-&9+#.&1-&*',3-%&'%&4'/)22.#*'*8-'<.#G'.6'*8-'b.e'%3.&5'*8-'n-<3%&4/'#+9-#$%&G/:' ;&'%44+*+.&A'%'

5#%//#..*/' +&+*+%*+9-'8%/'#-/)3*-4'+&'*8-'"22-#'e+-/$--G'[+9-#'c%#4-&'%3.&5'*8-'e+-/$--G'#+9-#$%&G'

=/--' b+5)#-' \:BE:' F8+/' 2%#G' 8./*/' +&4+5-&.)/' 23%&*' /2-,+-/' %&4' 2#.9+4-/' %' #-,#-%*+.&%3' %&4'

-4),%*+.&%3'5#--&'/2%,-:'

' F8-'/)$H/-,*+.&'.6'n-<3%&4/'/-3-,*-4' 6.#' +&*-&/+9-'/%123+&5',.12#+/-/'%&'%#-%'.6'!C:YIP'

8-,*%#-/A' ,.&*%+&+&5' YC' /*.#1<%*-#' ,%*,82+*/' %&4' PY' 8.)/-8.34/:' @+*8+&' *8-' $.)&4%#+-/' .6' *8-'

/*)40'%#-%A'YB:ICj'.6'*8-'/)#6%,-'%#-%'+/'+12-#9+.)/:'b.)#*--&',%*,82+*/'<-#-'3.,%*-4'*8%*'%48-#-4'

*.' /%123+&5' #-()+#-1-&*/' %&4'<-#-' /-3-,*-4' 6.#'<%*-#'()%3+*0' /%123+&5:'R)#+&5' *8-' /*)40'.&-'.6'

*8-/-' /%123+&5' 3.,%*+.&/' <%/' #-1.9-4' 4)-' *.' %' #-/+4-&*' <8.' <%/' ,.&,-#&-4' %$.)*' 2.//+$3-'

+&*-##)2*+.&'.6'4#%+&%5-'6)&,*+.&:'

'

?0?0?(-@>231B9;3K'

' F8-'_$/-#9%*.#0'/)$)#$',.12#+/-/'%&'%#-%'.6'\YP'8-,*%#-/'%*' *8-' 6..*'.6'R-9+3U/'J-%GA'%/'

/8.<&' +&' b+5)#-' \:B:' X' *#%+&' 3+&-' #)&/' &.#*8' *.' /.)*8' *8#.)58' *8-' ,-&*#-' .6' *8-' /)$)#$'<+*8' *8-'

_$/-#9%*.#0'F#%+&'W*%*+.&'&-%#'+*/'1+4H2.+&*:'F8-'/)$)#$',.&*%+&/'/.1-',.11-#,+%3'2#.2-#*+-/'$)*'

+/'4.1+&%*-4'$0'#-/+4-&*+%3'3%&4')/-:'

_$/-#9%*.#0' +/' %&' )22-#H1+4' 1%#G-*' %#-%' <+*8' 8+58-#' #-/+4-&*+%3' 4-9-3.21-&*' *8%&'

n-<3%&4/]' D:ZZ' 8.)/-8.34/' 2-#' 8-,*%#-' +&' _$/-#9%*.#0' 9-#/)/' I:SD' 8.)/-8.34/' 2-#' 8-,*%#-' +&'

n-<3%&4/' =Q+*0' .6' Q%2-' F.<&A' W*#%*-5+,' R-9-3.21-&*' ;&6.#1%*+.&' ?' c;W' R-2%#*1-&*A' W*%*+/*+,/'

W.)*8'X6#+,%A' BC!\E:'_$/-#9%*.#0'8./*/' %'2.2)3%*+.&'.6'PABCZ'<+*8'%'4-&/+*0'.6'BS:\D'2-#'8-,*%#-'

%,,.#4+&5'*.'BC!!',-&/)/'4%*%:'K./*'#-/+4-&*+%3'4-9-3.21-&*',.&/+/*/'.6'6.#1%3'4<-33+&5/'%&4'1.#-'

*8%&'8%36'.6'*8-'8.)/+&5'+/')/-4'%/'#-&*%3'%,,.11.4%*+.&:'_$/-#9%*.#0'#-/+4-&*/'*-&4'*.'8%9-'%'1+4'

*.' 8+58' 3-9-3' .6' -4),%*+.&' %&4' 9%#0' 6#.1' 3.<' *.')22-#' +&,.1-' 3-9-3/:' ' =W--'X22-&4+7' !' 6.#'1.#-'

4-*%+3-4'4-1.5#%28+,'+&6.#1%*+.&:E'

F8-' e+-/$--G'[+9-#' #)&/' *8#.)58' *8-' -%/*-#&' /-,*+.&'.6'_$/-#9%*.#0' %/' +*' %22#.%,8-/' *8-'

,.&63)-&,-'<+*8'*8-'>3%,G'[+9-#'=/--'b+5)#-'\:BE:'F8-'#+9-#'+/',%&%3+O-4'*8#.)58.)*'*8+/'/*#-*,8')&*+3'+*'



! II!

`.+&/' *8-' 3%#5-#' >3%,G' [+9-#A' <8+,8' +/' %3/.' ,%&%3+O-4:' @%*-#' ()%3+*0' .6' *8-' e+-/$--G' [+9-#' +&'

_$/-#9%*.#0'+/'8+5830'9%#+%$3-:'X,,.#4+&5'*.'4%*%'.$*%+&-4'6#.1'*8-'Q+*0'.6'Q%2-'F.<&'R-2%#*1-&*'

.6' W,+-&*+6+,' W-#9+,-/A' $-*<--&' !PDB' %&4' BC!\' &+*#%*-' %&4' &+*#+*-' ,.&,-&*#%*+.&/' 8%9-' #-1%+&-4'

#-3%*+9-30' ,.&/*%&*A'<+*8' 0-%#30' 63),*)%*+.&/A' %&4' %11.&+%' %&4' *.*%3' 28./28.#.)/' ,.&,-&*#%*+.&/'

8%9-' +&,#-%/-4'=/--'b+5)#-'\:IE:'V,.3.5+,%3'()%3+*0'2%#%1-*-#/' +&'*8+/'/*#-*,8'.6' *8-'e+-/$--G'[+9-#'

9%#0'6#.1'6%+#' *.'2..#'=[+9-#'N-%3*8'J#.5#%11-A'BCCIE:'@%*-#'()%3+*0A' +&H/*#-%1'8%$+*%*' +&*-5#+*0A'

%&4'6+/8'%//-1$3%5-'%#-'5-&-#%330'+&'6%+#',.&4+*+.&A'<+*8'/-&/+*+9-'/2-,+-/'3+G-30'3./*'$)*'*.3-#%&*'%&4'

.22.#*)&+/*+,' 6+/8' /2-,+-/' #-1%+&+&5' =!-!.E:' ' [+2%#+%&' 8%$+*%*A' #+2%#+%&' 9-5-*%*+.&A' %&4' %()%*+,'

+&9-#*-$#%*-' 4+9-#/+*0' %#-' +&' 2..#' ,.&4+*+.&L' ,8%#%,*-#+O-4' $0' %' 2#-9%3-&,-' .6' %3+-&' +&9%/+.&A'

4+/#)2*-4' -,./0/*-1'40&%1+,/A' %&4'2#-4.1+&%*-30' *.3-#%&*' +&9-#*-$#%*-' /2-,+-/' #-1%+&+&5' =!-!.E:'

b#.1'%'1%&%5-1-&*'2-#/2-,*+9-A'*8+/'4-,3+&-',%&'$-'%//.,+%*-4'<+*8'8+58'8)1%&'4-&/+*+-/'%&4d.#'

-7*-&/+9-'#-/.)#,-'4-23-*+.&'=[+9-#'N-%3*8'J#.5#%11-A'BCCIE:''

'

'

b+5)#-'\:I]'@%*-#'()%3+*0' +&'*8-'e+-/$--G'[+9-#'%*'N%#*3-09%3-'W*%4+)1'+&'_$/-#9%*.#0A'Q%2-'F.<&:'

Q.&,-&*#%*+.&/'%#-'0-%#30'%9-#%5-/'%&4'4.'&.*'4+/23%0'/-%/.&%3'.#'-2+/.4+,'63),*)%*+.&/'=5-&-#%*-4'

6#.1'4%*%'.$*%+&-4'6#.1'*8-'Q+*0'.6'Q%2-'F.<&'W,+-&*+6+,'W-#9+,-/'R-2%#*1-&*A'BC!BE:'

(

W+1+3%#'*.'n-<3%&4/A'*8-#-'%#-',.11)&+*0'#-/.)#,-/'%&4'+&9-/*1-&*/'+&'*8-'e+-/$--G'[+9-#'

%#-%'.6'_$/-#9%*.#0:'F8-'F<.'[+9-#/'"#$%&'J%#G' +/' 3.,%*-4'%*' *8-',.&63)-&,-'.6' *8-'e+-/$--G'%&4'
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! IS!

>3%,G' [+9-#/' %&4' 2#.9+4-/' 5#--&' /2%,-/' %&4'<%3G+&5' 2%*8/' =/--' b+5)#-' \:BE:'@+*8+&' *8+/' %#-%A' *8-'

[%%2-&$-#5'>+#4'W%&,*)%#0'2#.*-,*/'!C'8-,*%#-/'.6' 3%&4'%3.&5' *8-'e+-/$--G'[+9-#'%&4'%4`%,-&*' *.'

*8-'>3%,G'[+9-#:'F8-'b.e'+/',)##-&*30'.#5%&+O+&5'%&'+&+*+%*+9-'*.'+12#.9-'%&4'1%+&*%+&'*8-'()%3+*0'.6'

*8-'#+9-#'%&4'+*/'$%&G/'+&'*8-'/*#-*,8'.6'*8-'e+-/$--G'*8%*'63.</'*8#.)58'_$/-#9%*.#0:';&'%44+*+.&A'$0'

,8.+,-'.6' *8-' #-/+4-&*/A'_$/-#9%*.#0' +/' 3%$-33-4'%'W2-,+%3'[%*+&5'X#-%'<8-#-$0' +*' ,.33-,*/'%&'-7*#%'

1.&*830' 3-90' 6#.1' 2#.2-#*0' .<&-#/' *.' /)223-1-&*' ,+*0' ,.)&,+3' /-#9+,-/:' F.' *8+/' -66-,*A' *8-'

_$/-#9%*.#0';12#.9-1-&*'R+/*#+,*'=_>W;RE'2#.9+4-/'/-#9+,-/'*.'=!"#$%&'(!'E'+12#.9-'/*#--*',3-%&+&5A'

2#.1.*-'2)$3+,'/%6-*0A'%&4'-128%/+O-')#$%&'5#--&+&5:'

' F8-'/)$H/-,*+.&'.6'_$/-#9%*.#0'/-3-,*-4'6.#'+&*-&/+9-'/%123+&5',.12#+/-4'%&'%#-%'.6'!C:IYY'

8-,*%#-/A' ,.&*%+&+&5' \D' /*.#1<%*-#' ,%*,82+*/' %&4' BZB' 8.)/-8.34/:'@+*8+&' *8-' $.)&4%#+-/' .6' *8-'

/*)40'%#-%A'SP:SYj'.6'*8-'/)#6%,-'%#-%'+/'+12-#9+.)/:''F<-39-',%*,82+*/'<-#-'3.,%*-4'*8%*'%48-#-4'

*.'/%123+&5'#-()+#-1-&*/'%&4'<-#-'/-3-,*-4'6.#'<%*-#'()%3+*0'/%123+&5:'

'

?0F(VB923(`JB:49K(I29H;D>(

?0F0)(VB923(`JB:49K(AB=<:48L'

@%*-#'()%3+*0'/%123+&5'<%/',.&4),*-4'6#.1'i)30'*.'_,*.$-#'.6'BC!B'6.#'/*.#1'-9-&*/'*8%*'

#-/)3*-4'+&'5#-%*-#'*8%&'6.)#'=t'Y:CE'11'.6'#%+&6%33:'W1%33-#'#%+&6%33'-9-&*/'4+4'&.*'2#.4),-'-&.)58'

#)&.66'6.#'/%123-',.33-,*+.&:'_2-&'/%123+&5'$+&/'=BCCC'13'+&'9.3)1-E'<-#-'+&/*%33-4'.&'*8-')2/3.2-'

/+4-' .6' /*.#1<%*-#' ,%*,82+*/' =/--' b+5)#-' \:!E:' @%*-#' ()%3+*0' /%123-/' <-#-' *%G-&' 6#.1' 1)3*+23-'

,%*,82+*' +&3-*/A' #%*8-#' *8%&' *8-'1.#-',.11.&30')/-4'4#%+&%5-'.)*6%33/'<8-#-'<%*-#' +/'4+/,8%#5-4'

+&*.'*8-'#+9-#:'F8+/'%33.<-4'%&0'.$/-#9-4'28-&.1-&.&'*.'$-',.&&-,*-4'<+*8'%,*+9+*+-/'.#',.&4+*+.&/'

+&'9-#0'/2-,+6+,'%#-%/'*8%*'4#%+&'*.'2%#*+,)3%#'/0/*-1'+&3-*=/E:'F8+/'/*)40'4+4'&.*'-7%1+&-'*8-'-66-,*/'

.6'%'6+#/*'63)/8'28-&.1-&.&A'%&4'*8-#-6.#-'4+4'&.*'*%G-'/%123-/'%*'*8-'.&/-*'.6'%'/*.#1'-9-&*A'.#'

+&,#-1-&*%330'*8#.)58.)*'-%,8'/*.#1'-9-&*:'W%123-',.33-,*+.&'$+&/'<-#-'%33.<-4'*.'.9-#63.<'%&4'

63)/8'.)*A'<+*8'/*.#1<%*-#'/%123-/'*%G-&'%*'*8-'-&4'.6'-%,8'#%+&6%33'-9-&*:'F8-'/*)40'-7%1+&-4'%'



! IZ!

*.*%3'.6'BI',%*,82+*' 3.,%*+.&/' +&'n-<3%&4/'=!\E'%&4'_$/-#9%*.#0' =!BE'.9-#'BY'/*.#1'-9-&*/:'b+5)#-'

\:S'/8.</'*8-'4+/*#+$)*+.&'.6'*8-'/-3-,*-4'4#%+&%5-',%*,82+*/'<+*8+&'-%,8'/*)40'%#-%:''
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'

b+5)#-'\:S]'K%2'.6'*8-'/-3-,*-4'/*)40'%#-%/'<+*8+&'*8-'_$/-#9%*.#0'=XE'%&4'n-<3%&4/'=>E'/)$)#$/'.6'

Q%2-'F.<&:'W*.#1<%*-#'4#%+&%5-'2+2-/'%#-'/8.<&'%/'$3%,G'3+&-/'%&4'/-3-,*-4'4#%+&%5-',%*,82+*/'%#-'

+&4+,%*-4'%/',+#,3-/'<+*8'*8-',%*,82+*' +4-&*+6+,%*+.&'&)1$-#:'F8-'e+-/$--G'[+9-#'+/'/8.<&'%/'%'*8+,G'

#(

M(
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! ID!

$3)-' 3+&-' *.' *8-' -%/*' .6' *8-'_$/-#9%*.#0' /*)40' %#-%A' %&4' /.)*8-%/*' .6' *8-' n-<3%&4/' /*)40' %#-%:'

;1%5-' >' %3/.' 4-2+,*/' .&-' .6' *8-' *#+$)*%#+-/' *.' *8-' e+-/$--G' [+9-#A' 3.,%*-4'<-/*' .6' *8-' n-<3%&4/'

/*)40'%#-%A'63.<+&5'/.)*8'+&*.'*8-'e+-/$--G'[+9-#:'

'

J#-,+2+*%*+.&' 4%*%'<%/' ,.33-,*-4' 6#.1' *<.' 3.,%*+.&/' +&' -%,8' /*)40' %#-%A' %&4'<%/' 9-#+6+-4'

<+*8' <-%*8-#' /*%*+.&' 4%*%' 6#.1' *8-' W.)*8' X6#+,%&' @-%*8-#' W-#9+,-:' ' _&H/+*-' 1-%/)#-1-&*/' .6'

*-12-#%*)#-' =rQEA' 2NA' FRW' =221EA' %&4' VQ' =uWE' <-#-' 2-#6.#1-4' )/+&5' %' K%#*+&+' ;&/*#)1-&*/'

8%&48-34'2N'1-*-#' %&4'%&'V,.'F-/*-#' VQ'N+58'8%&4H8-34'1-*-#:' F8-/-' 9%#+%$3-/'<-#-'1-%/)#-4'

%&4'#-,.#4-4'%*'-%,8',%*,82+*'/+*-:'X&%30/+/'.6'*8-'#-1%+&+&5'9%#+%$3-/'<%/',.&4),*-4'%*'*8-'@%*-#'

X&%30/+/'e%$.#%*.#0'.6' *8-'"&+9-#/+*0'.6'Q%2-'F.<&:'W%123-/'<-#-',.33-,*-4'%&4'G-2*' +&',..3' +&'%'

#-6#+5-#%*.#'2#+.#'*.'3%$.#%*.#0'*-/*+&5:'

'

?0F06(RB@;3B9;3K(#8B:K>4>'

' e%$.#%*.#0'%&%30/+/'<%/',.&4),*-4'*.'4-*-#1+&-',.&,-&*#%*+.&/'.6'.#*8.28./28%*-'=J_Y

\H

EA'

%11.&+%'=nN\

H

EA'&+*#%*-'=n_\

H

EA'%&4'&+*#+*-'=n_B

H

E:'X'R['BZCC'2.#*%$3-'/2-,*#.28.*.1-*-#'<+*8'2#-H

+&/*%33-4'2#.5#%1/'<%/')/-4A'<8+,8'%)*.1%*+,%330'%4`)/*/'*8-'<%9-3-&5*8'6.#'+&4+9+4)%3'*-/*/')2.&'

/-3-,*+.&:'F8-'1-*8.4/'6.#'-%,8'.6'*8-/-'2#.,-//-/'%#-'4-/,#+$-4'$-3.<]'

'

E$,.%2.%62.),0(F<EG
H9I(

X&%30/+/' *.' 4-*-#1+&-' .#*8.28./28%*-' ,.&,-&*#%*+.&/' <%/' ,.&4),*-4' 6.33.<+&5' *8-'

J8./h-#v'\'=X/,.#$+,'X,+4E'K-*8.4'=N%,8'K-*8.4'DCYDE:'F8-'.#*8.28./28%*-'*-/*'=N%,8'J#.5#%1]'

I\I'JE'<%/'/-3-,*-4'.&'*8-'R['BZCC'2.#*%$3-'/2-,*#.28.*.1-*-#A'<8+,8'%)*.1%*+,%330'%4`)/*-4'*8-'

<%9-3-&5*8'*.'DDC'&1:'

X' /%123-' 9+%3' <%/' 6+33-4' <+*8' !C' 13' .6' *8-' /*.#1<%*-#' /%123-' %&4' *8-' ,.&*-&*/' .6' %'

J8./h-#v' \' [-%5-&*' J.<4-#' J+33.<' <-#-' %44-4:' F8-' 9+%3' <%/' +11-4+%*-30' /*.22-#-4' %&4' *8-'

1+7*)#-' <%/' /8%G-&' 9+5.#.)/30' 6.#' \C' /-,.&4/A' 6.33.<-4' $0' %' #-%,*+.&' *+1-' .6' *<.' 1+&)*-/:'

X,,.#4+&5' *.' *8+/' N%,8'K-*8.4A' .#*8.28./28%*-' #-%,*-4' <+*8' 1.30$4%*-' +&' %&' %,+4' 1-4+)1' *.'



! IP!

2#.4),-'%'1+7-4'28./28%*-d1.30$4%*-',.123-7:'X/,.#$+,'%,+4'*8-&'#-4),-4'*8-',.123-7A'%&4'*8-'

2#-/-&,-'.6'.#*8.28./28%*-'<%/'+&4+,%*-4'$0'%'$3)-',.3.)#'4-9-3.2+&5'+&'*8-'1+7*)#-:'

J#+.#' *.' 1-%/)#+&5' -%,8' /%123-A' *8-' /2-,*#.28.*.1-*-#' <%/' ,%3+$#%*-4' $0' 2#-2%#+&5' %'

$3%&G' ,.&*#.3' )/+&5' !C' 13' .6' *8-' /%123-' %&4' -7,3)4+&5' *8-' J8./h-#v' \' [-%5-&*:' b.33.<+&5' *8-'

%33.<-4' #-%,*+.&' *+1-A' *8-' /%123-' <%/' *8-&' +&/-#*-4' +&*.' *8-' /2-,*#.28.*.1-*-#' %&4' *8-'

,.&,-&*#%*+.&'#-,.#4-4:'F8-'#-/)3*+&5',.&,-&*#%*+.&/'.6'.#*8.28./28%*-'<-#-'2#.9+4-4'+&'15d3:'

'

>//%*4)(F7!H97I(

X&%30/+/' *.' 4-*-#1+&-' %11.&+%' ,.&,-&*#%*+.&/' <%/' ,.&4),*-4' 6.33.<+&5' *8-' n-//3-#'

K-*8.4'=N%,8'K-*8.4'DC\DE:'F8-'X11.&+%'n-//3-#'*-/*'=N%,8'J#.5#%1]'BYCC'nE'<%/'/-3-,*-4'.&'

*8-'R['BZCC'2.#*%$3-'/2-,*#.28.*.1-*-#A'<8+,8'%)*.1%*+,%330'%4`)/*-4'*8-'<%9-3-&5*8'*.'YBI'&1:'

X' IC' 13' 1+7+&5' 5#%4)%*-4' ,03+&4-#' <%/' 6+33-4' <+*8' BI' 13' .6' /%123-' %&4' %&.*8-#' 1+7+&5'

5#%4)%*-4' ,03+&4-#' <%/' 6+33-4' <+*8' BI' 13' .6' 4-H+.&+O-4' <%*-#A' *8-' 3%**-#' <%/' )/-4' %/' *8-' $3%&G'

,.&*#.3'6.#',%3+$#%*+.&:'F8#--'4#.2/'.6'K+&-#%3'W*%$+3+O-#'<-#-'%44-4'*.'-%,8',03+&4-#A'<8+,8'<-#-'

/*.22-#-4'%&4'+&9-#*-4'*.'1+7:'F8#--'4#.2/'.6'J.309+&03'X3,.8.3'R+/2-#/+&5'X5-&*'<-#-'*8-&'%44-4'

*.'-%,8',03+&4-#A'<8+,8'<-#-'/*.22-#-4'%&4' +&9-#*-4' *.'1+7:'n-7*A'!:C'13'.6' *8-'n-//3-#'[-%5-&*'

<%/'2+2-**-4'+&*.'-%,8',03+&4-#A'<8+,8'<-#-'/*.22-#-4'%&4'+&9-#*-4'*.'1+7:'X,,.#4+&5'*.'*8+/'N%,8'

K-*8.4A'*8-'K+&-#%3'W*%$+3+O-#',.123-7-/'8%#4&-//'+&'*8-'/%123-:'F8-'J.309+&03'X3,.8.3'R+/2-#/+&5'

X5-&*' %+4/' <+*8' ,.3.)#' 6.#1%*+.&' +&' *8-' #-%,*+.&' .6' n-//3-#' [-%5-&*' <+*8' %11.&+%' +.&/:' ;&' *8-'

2#-/-&,-' .6' %11.&+%A' %' 0-33.<' ,.3.)#' %22-%#/' +&' #-3%*+9-' 2#.2.#*+.&' *.' *8-' %11.&+%'

,.&,-&*#%*+.&:'

b.33.<+&5' *8-' %44+*+.&' .6' *8-' n-//3-#' [-%5-&*A' %' .&-H1+&)*-' #-%,*+.&' *+1-' <%/' %33.<-4'

4)#+&5'<8+,8' -%,8' /.3)*+.&'<%/' *#%&/6-##-4' +&*.' !C'13' /%123-' 9+%3/:' X6*-#' *8-' %33.<-4'1+&)*-' .6'

#-%,*+.&' *+1-A' *8-' $3%&G' ,.&*#.3' <%/' )/-4' *.' ,%3+$#%*-' *8-' /2-,*#.28.*.1-*-#:' F8-' /%123-' 9+%3/'

<-#-' *8-&' +&/-#*-4' +&*.' *8-' /2-,*#.28.*.1-*-#' +&' ()+,G' /),,-//+.&' %&4' *8-' ,.&,-&*#%*+.&/'<-#-'

#-,.#4-4:'F8-'#-/)3*+&5',.&,-&*#%*+.&/'.6'%11.&+%'<-#-'2#.9+4-4'+&'15d3:'



! SC!

74,$),0(F7EH
9I(

X&%30/+/' *.' 4-*-#1+&-' &+*#%*-' ,.&,-&*#%*+.&/' <%/' ,.&4),*-4' 6.33.<+&5' *8-' Q%41+)1'

[-4),*+.&'K-*8.4' =N%,8'K-*8.4'DC\PE:'F8-'&+*#%*-' *-/*' =N%,8'J#.5#%1]'\II'nE'<%/' /-3-,*-4'.&'

*8-'R['BZCC'2.#*%$3-'/2-,*#.28.*.1-*-#A'<8+,8'%)*.1%*+,%330'%4`)/*-4'*8-'<%9-3-&5*8'*.'ICC'&1:'

X' /%123-' 9+%3' <%/' 6+33-4' <+*8' !C' 13' .6' *8-' /*.#1<%*-#' /%123-' %&4' *8-' ,.&*-&*/' .6' %'

n+*#+h-#v' I' [-%5-&*' J.<4-#' J+33.<' <-#-' %44-4:' F8-' 9+%3' <%/' +11-4+%*-30' /*.22-#-4' %&4' *8-'

1+7*)#-'9+5.#.)/30'/8%G-&'6.#'.&-'1+&)*-A'6.33.<-4'$0'%'#-%,*+.&'*+1-'.6'6+9-'1+&)*-/:'X,,.#4+&5'*.'

*8+/'N%,8'K-*8.4A',%41+)1'1-*%3' #-4),-4'&+*#%*-/' +&' *8-'/%123-' *.'&+*#+*-:'F8-'&+*#+*-' +.&/' *8-&'

#-%,*-4'+&'%&'%,+4+,'1-4+)1'<+*8'/)36%&+3+,'%,+4'%&4'6.#1-4'%&'+&*-#1-4+%*-'4+%O.&+)1'/%3*:'F8-'/%3*'

,.)23-4'<+*8'5-&*+/+,'%,+4'%&4'*8-'2#-/-&,-'.6'&+*#%*-'<%/'+&4+,%*-4'$0'%&'%1$-#',.3.)#'4-9-3.2+&5'

+&'*8-'1+7*)#-:'

J#+.#' *.' 1-%/)#+&5' -%,8' /%123-A' *8-' /2-,*#.28.*.1-*-#' <%/' ,%3+$#%*-4' $0' 2#-2%#+&5' %'

$3%&G',.&*#.3')/+&5'!C'13'.6' *8-'/%123-'%&4'-7,3)4+&5'*8-'n+*#+h-#v'I'[-%5-&*:'X6*-#' *8-'%33.<-4'

#-%,*+.&' *+1-A' *8-' /%123-' <%/' *8-&' +&/-#*-4' +&*.' *8-' /2-,*#.28.*.1-*-#' %&4' *8-' ,.&,-&*#%*+.&'

#-,.#4-4:'F8-'#-/)3*+&5',.&,-&*#%*+.&/'.6'&+*#%*-'<-#-'2#.9+4-4'+&'15d3:'

'

74,$4,0(F7EJ
9I(

X&%30/+/' *.' 4-*-#1+&-' &+*#+*-' ,.&,-&*#%*+.&/' <%/' ,.&4),*-4' 6.33.<+&5' *8-' R+%O.*+O%*+.&'

K-*8.4'=N%,8'K-*8.4'DICZE:'F8-'&+*#+*-'*-/*'=N%,8'J#.5#%1]'\Z!'nE'<%/'/-3-,*-4'.&'*8-'R['BZCC'

2.#*%$3-'/2-,*#.28.*.1-*-#A'<8+,8'%)*.1%*+,%330'%4`)/*-4'*8-'<%9-3-&5*8'*.'ICZ'&1:'

X' /%123-' 9+%3' <%/' 6+33-4' <+*8' !C' 13' .6' *8-' /*.#1<%*-#' /%123-' %&4' *8-' ,.&*-&*/' .6' %'

n+*#+h-#v' \' [-%5-&*' J.<4-#' J+33.<' <-#-' %44-4:' F8-' 9+%3' <%/' +11-4+%*-30' /*.22-#-4' %&4' *8-'

1+7*)#-' <%/' /<+#3-4' *.' 4+//.39-' *8-' #-%5-&*' +&' *8-' /%123-:' X' #-%,*+.&' *+1-' .6' BC' 1+&)*-/' <%/'

%33.<-4:'X,,.#4+&5'*.'*8-'N%,8'K-*8.4A'4)#+&5'*8+/'*+1-'*8-'&+*#+*-'#-%,*-4'<+*8'/)36%&+3+,'%,+4'*.'

6.#1'%&'+&*-#1-4+%*-'4+%O.&+)1'/%3*:'F8+/'/%3*'*8-&',.)23-4'<+*8',8#.1.*#.2+,'%,+4'%&4'2#.4),-4'%'

2+&G',.3.)#'4+#-,*30'2#.2.#*+.&%3'*.'*8-',.&,-&*#%*+.&'.6'&+*#+*-'2#-/-&*'



! S!!

J#+.#' *.' 1-%/)#+&5' -%,8' /%123-A' *8-' /2-,*#.28.*.1-*-#' <%/' ,%3+$#%*-4' $0' 2#-2%#+&5' %'

$3%&G' ,.&*#.3' )/+&5' !C'13' .6' *8-' /%123-' %&4' -7,3)4+&5' *8-'n+*#+h-#v' \' [-%5-&*:' F8-' /%123-'<%/'

*8-&' +&/-#*-4' +&*.' *8-' /2-,*#.28.*.1-*-#' %&4' *8-' ,.&,-&*#%*+.&' #-,.#4-4:' F8-' #-/)3*+&5'

,.&,-&*#%*+.&/'.6'&+*#+*-'<-#-'2#.9+4-4'+&'15d3:'

(

?0S('2>4D289(AJ312K(I29H;D>&

;&' i)30' BC!B' %' 3-**-#'<%/' 4-3+9-#-4' *.' #-/+4-&*/' .6' $.*8' /*)40' %#-%/' =X22-&4+7' B%A$E:' F8-'

+&*-&*'.6' *8+/' 3-**-#'<%/' *.'-723%+&' *8-'2)#2./-'.6' *8-' #-/-%#,8'2#.`-,*'%&4' #-3%*-4'%,*+9+*+-/' *8%*'

<.)34'6.33.<A'%/'<-33'%/'2#.9+4-'%&'.22.#*)&+*0'6.#'#-/+4-&*/'*.',.11)&+,%*-'*8-+#',.&,-#&/:'F8-'

3-**-#'+&6.#1-4'+&*-#-/*-4'#-/+4-&*/'.6'1)3*+23-'/,8-4)3-4'/)#9-0'4%*-/A'%33.<+&5'*8-1'-+*8-#'*.'$-'

%9%+3%$3-'6.#'*8-/-'.#'*.'/,8-4)3-'%&'%3*-#&%*+9-'*+1-'<+*8'*8-'#-/-%#,8-#:'

[-/+4-&*'/)#9-0/'$-5%&'+&'3%*-'X)5)/*'BC!B'%&4',.&*+&)-4')&*+3'-%#30'b-$#)%#0'BC!\:'@8-&'

2#-/-&*-4'<+*8' *8-' /)#9-0'%&4'%5#--+&5' *.'2%#*+,+2%*-A' #-/+4-&*/'<-#-' #-()+#-4' *.' /+5&'%' ,.&/-&*'

6.#1:'F8-',.&/-&*'6.#1'=X22-&4+7'B,E'4-/,#+$-4'*8-'4-*%+3/'.6'*8-'#-/-%#,8'2#.`-,*A'#-+*-#%*-4'*8-'

#-/-%#,8-#U/',.&*%,*' +&6.#1%*+.&'5+9-&' +&'*8-' +&+*+%3' 3-**-#A'%&4' +&,3)4-4'1-%/)#-/'*.'2#.*-,*'*8-+#'

2#+9%,0:'

F8-'/)#9-0'=X22-&4+7'B4E'<%/'4-/+5&-4'6.#'.#%3'%41+&+/*#%*+.&'$0'*8-'#-/-%#,8-#'+&'.#4-#'*.'

-&,.)#%5-'%'4+%3.5)-'$-*<--&' *8-' #-/+4-&*' %&4' #-/-%#,8-#:'@8-&' *8+/'<%/'&.*'2.//+$3-A' /)#9-0/'

<-#-'3-6*'<+*8'*8-'#-/+4-&*'%&4',.33-,*-4')2.&',.123-*+.&'$0'*8-'#-/-%#,8-#:'&

(

?0T(.B9B(#8B:K>4>(

' K)3*+23-'/*%*+/*+,%3'%&%30/-/'<-#-',.&4),*-4:'@%*-#'()%3+*0'4%*%'<%/'-7%1+&-4')/+&5'1+7-4'

-66-,*' #-5#-//+.&' %&%30/-/' %&4' 2#+&,+2%3' ,.12.&-&*' %&%30/-/:' K+7-4' -66-,*' #-5#-//+.&/' <-#-'

,.&4),*-4' <+*8' W*%*%' KJ' 9-#/+.&' !B' =W*%*%Q.#2A' BC!!E:' K+7-4' -66-,*' #-5#-//+.&/' <-#-' 4.&-' *.'

1.4-3'*8-'#-3%*+.&/8+2'.6'<%*-#'()%3+*0'9%#+%$3-/'*.'#%+&6%33'9%#+%$3-/:' ;*',.)34'*8)/'$-'4-*-#1+&-4'

<8-*8-#'*8-#-'<%/'%'#-3%*+.&/8+2'$-*<--&'<%*-#'()%3+*0'2%#%1-*-#/'%&4'<-%*8-#'9%#+%*+.&A'%&4'+6'



! SB!

*8+/'4+66-#-4'$-*<--&'*8-'*<.'/*)40'%#-%/:'J#+&,+2%3',.12.&-&*'%&%30/-/'<-#-',.&4),*-4')/+&5'['

%&4'['W*)4+.'9-#/+.&'\:C:!'=['W*)4+.A'BC!BE:'F8-/-'%&%30/-/'<-#-')&4-#*%G-&'*.'-7%1+&-'%&0'.)*3+-#'

<%*-#'()%3+*0'4%*%A'<8+,8'<.)34'+&4+,%*-'T8.*'/2.*U'3.,%*+.&/:'[-/+4-&*'/)#9-0'#-/)3*/'<-#-',.12+3-4'

%&4',8+H/()%#-'%&%30/-/'<-#-'2-#6.#1-4'<+*8'['%&4'[' /*)4+.' *.'-7%1+&-'4%*%'.$*%+&-4' 6#.1'*8-'

#-/+4-&*'/)#9-0:'X'1.#-'4-*%+3-4'4+/,)//+.&'.6'4%*%'%&%30/-/'+/'5+9-&'+&'*8-'6.33.<+&5',8%2*-#:'



! S\!

!"#$%&'(F*('&A/R%A(#,.(.+A!/AA+-,(

F0)(-1231425(

' ;&'*8+/'/*)40'1)3*+23-'%&%30/+/'*-,8&+()-/'<-#-')/-4'*.')&4-#/*%&4'/*.#1<%*-#'()%3+*0'%&4'

#-/+4-&*'G&.<3-45-'%&4'-72-#+-&,-:'@%*-#'()%3+*0'%&%30/-/'<-#-')/-4' *.'4-/,#+$-' *8-' TV,.3.5+,%3'

2%**-#&/'%&4'2#.,-//-/U' +&' *8-'"#$%&'V,.3.50'1.4-3' =b+5)#-'!:!'%&4' +*/'%223+,%*+.&' +&'b+5)#-'B:BEA'

<8+,8'6.,)/-/'%**-&*+.&'.&'*8-'()%3+*0'.6'/*.#1<%*-#'5-&-#%*-4' +&'%&')#$%&'/-**+&5:'K+7-4'-66-,*'

#-5#-//+.&'%&%30/+/'<%/'2-#6.#1-4'*.')&4-#/*%&4'*8-'#-3%*+.&/8+2/'$-*<--&'<%*-#'()%3+*0'9%#+%$3-/'

%&4' -723%&%*.#0' 9%#+%$3-/:' ;*' <%/' -72-,*-4' *8%*' <%*-#' ()%3+*0' 2%#%1-*-#/' <.)34' $-' 9%#+%$30'

+&63)-&,-4'$0'#%+&6%33'9.3)1-A'4)#%*+.&'.6'*8-'%&*-,-4-&*'4#0'2-#+.4A' 3.,%*+.&A'%&4'/-%/.&:'@%*-#'

()%3+*0'#-/)3*/'<-#-',.12%#-4'%5%+&/*'W.)*8'X6#+,%&'@%*-#'o)%3+*0'c)+4-3+&-/'=X22-&4+7'\E:'

J#+&,+2%3'Q.12.&-&*'X&%30/+/' =JQXE'<%/'2-#6.#1-4'.&' 3.,%*+.&/'<+*8+&'*8-'/*)40'%#-%/'*.'

)&4-#/*%&4' *8-' #-3%*+.&/8+2' $-*<--&' <%*-#' ()%3+*0' 9%#+%$3-/' %&4' %1.&5' %33' .6' *8-' .$/-#9%*+.&/'

6#.1'+&4+9+4)%3'3.,%*+.&/:';*'<%/'-72-,*-4'*8%*'/.1-'3.,%*+.&/'<.)34'$-'4-2+,*-4'%/'.)*3+-#/'+&'JQX'

$+23.*/A'+&4+,%*+&5'%&'-3-9%*-4',.&*%1+&%&*',.&*#+$)*+.&:''

' [-/+4-&*'/)#9-0/'<-#-')/-4'*.')&4-#/*%&4'*8-'TN)1%&'2-#,-2*+.&/'%&4'%**+*)4-/U'4+/,)//-4'

+&' *8-' "#$%&' V,.3.50' 1.4-3' =b+5)#-' !:!' %&4' +*/' %223+,%*+.&' +&' b+5)#-' B:BEA' <8+,8' -7%1+&-/' *8-'

G&.<3-45-'%&4'-72-#+-&,-/'.6')#$%&'#-/+4-&*/'<+*8'/*.#1<%*-#'%&4')#$%&'#+9-#/:'[-/+4-&*'/)#9-0'

#-/)3*/' <-#-' *%$)3%*-4' %&4' ,8+H/()%#-' %&%30/-/' <-#-' ,.&4),*-4' %,#.//' ()-/*+.&/' +&' .#4-#' *.'

-7%1+&-'2.//+$3-',.##-3%*+.&/'$-*<--&'#-/+4-&*'#-/2.&/-/:'

F8+/' /*)40' )/-/' $.*8' ()%&*+*%*+9-' %&4' ()%3+*%*+9-' #-/-%#,8' *.' )&4-#/*%&4' *8-' TV,.3.5+,%3'

2%**-#&/' %&4' 2#.,-//-/U' %&4' TN)1%&' 2-#,-2*+.&/' %&4' %**+*)4-/U' 4-/,#+$-4' +&' *8-' "#$%&' V,.3.50'

1.4-3:'V%,8' +/')/-4'*.' +&6.#1'%&4')&4-#/*%&4'*8-',.&*-7*'.6'*8-'.*8-#A'8.<-9-#A' *8-0',%&&.*'$-'

/*%*+/*+,%330',.12%#-4:'

'

'



! SY!

F06(VB923(`JB:49K((

X' *.*%3' .6' SCC'<%*-#' ()%3+*0' /%123-/' =nF' w' SCCE'<-#-' ,.33-,*-4' *8#.)58.)*' *8-' /%123+&5'

2-#+.4A'.6'<8+,8'\!B'<-#-'+&'*8-'n-<3%&4/'/*)40'%#-%'=nn-<'w'\!BE'%&4'BDD'<-#-'+&'*8-'_$/-#9%*.#0'

/*)40'%#-%'=n_$/'w'BDDE:'R%*%',.33-,*-4'4)#+&5'<%*-#'()%3+*0'/%123+&5'%#-'2#-/-&*-4'+&'X22-&4+7'Y:'

W*%*+/*+,%3' %&%30/+/' <%/' )/-4' *.' 4-/,#+$-' *8-' ()%3+*0' .6' <%*-#' -&*-#+&5' *8-' 4#%+&%5-' /0/*-1' +&'

n-<3%&4/'%&4'_$/-#9%*.#0:'R-/,#+2*+9-'/*%*+/*+,/'6.#'*8-'/*)40'%#-%/A'$.*8',.1$+&-4'%&4'/-2%#%*-4'

$0'%#-%A'%#-'2#-/-&*-4'+&'X22-&4+7'I:'

R)#+&5' *8-' /%123-' 2-#+.4A' %' &-%#$0' #-/+4-&*' #-1.9-4' *8-' /%123+&5' -()+21-&*' 6#.1'.&-'

3.,%*+.&'+&'*8-'n-<3%&4/'/*)40'%#-%:'F8+/'#-/+4-&*'8%4'-72-#+-&,-4'1%&0'2#.$3-1/'<+*8'63..4+&5'.6'

*8-' 4#%+&' %&4' <%/' ,.&,-#&-4' *8%*' *8-' /%123-' ,.33-,*+.&' $+&' 1+58*' 5-&-#%*-' +&,#-%/-4' 63..4+&5:'

n-<3%&4/'3.,%*+.&'!Y'<%/'%44-4'.&'!S'i)30'BC!B'%/'%'#-23%,-1-&*A'%&4'+/'*8-#-6.#-'1+//+&5'6+9-'.6'

*8-'BY'*.*%3'/%123-'-9-&*/:'F8-'/%123-',.33-,*+.&'$+&'6.#'n-<3%&4/'3.,%*+.&'I'<-&*'1+//+&5'.&'BB'

W-2*-1$-#'BC!BA'%&4'+/'*8-#-6.#-'1+//+&5'/+7'.6'*8-'BY'*.*%3'/%123-'-9-&*/:';&'%44+*+.&A'-()+21-&*'

1%36)&,*+.&'2#-9-&*-4'1-%/)#-1-&*'.6'FRW'%&4'VQ'.&'B!'i)30'=_$/-#9%*.#0'.&30E'%&4'BB'i)30'BC!B'

=n-<3%&4/'%&4'_$/-#9%*.#0E:'

'

F060)(I4X2D(&GG279('2L32>>4;8(#8B:K>4>(

K+7-4'-66-,*'#-5#-//+.&'%&%30/+/'<%/')/-4'*.'1.4-3'*8-'#-3%*+.&/8+2'$-*<--&'<%*-#'()%3+*0'

9%#+%$3-/' %&4' *8-' -723%&%*.#0' 9%#+%$3-/A' +&,3)4+&5' #%+&6%33' %&4' %&*-,-4-&*' 4#0'<-%*8-#' 4%0/:' F8+/'

<%/' 4.&-' *.' 4-*-#1+&-' <8-*8-#' *8-/-' 8%4' %' /+5&+6+,%&*' -66-,*' .&' *8-' ,.&,-&*#%*+.&' .6'

,.&*%1+&%&*/:'F8-'#-/2.&/-'9%#+%$3-'=+:-:'*8-'2.33)*%&*',.&,-&*#%*+.&E'<%/'-7%1+&-4'*.'4-*-#1+&-'

<8-*8-#' +*' <%/' &.#1%330' 4+/*#+$)*-4:' @8-&' *8+/' <%/' &.*' *8-' ,%/-A' *8-' 4%*%' <-#-' &%*)#%3' 3.5'

*#%&/6.#1-4' $-6.#-' 2#.,--4+&5' <+*8' *8-' %&%30/+/:' K+7-4' -66-,*' #-5#-//+.&' %&%30/+/' .6' VQ' <%/'

-7,3)4-4' $-,%)/-' .6' *8-' ,3./-' #-3%*+.&/8+2' $-*<--&' VQ' %&4' FRWL' +*' +/' %//)1-4' *8%*' VQ' 6.33.</' %'

/+1+3%#'9%#+%*+.&'*#-&4'*.'FRW:'



! SI!

K+7-4' -66-,*' #-5#-//+.&' 1.4-3/' <-#-' $)+3*' )/+&5' %33' /)$/-*/' %/' *8-#-' <-#-' 6-<' -&.)58'

2#-4+,*.#/' %&4' %33' <-#-' 802.*8-/+/' 3-4:' F8-' 2#-6-##-4' 1.4-3' <%/' 4-*-#1+&-4' $0' ,.12%#+&5' *8-'

%4`)/*-4' X+G%+G-U/' %&4' >%0-/+%&' ;&6.#1%*+.&' Q#+*-#+%' =X;Q' %&4' >;QA' #-/2-,*+9-30E:' X;Q' +/' %' #-3%*+9-'

1-%/)#-'.6'*8-'5..4&-//'.6'6+*'.6'%'/*%*+/*+,%3'1.4-3:'>;Q'+/'%'/3+58*30'/*#+,*-#'9-#/+.&'.6'X;QA'<+*8'%'

8%#/8-#'2-&%3*0'6)&,*+.&'%&4'*%G-/'+&*.'%,,.)&*'$.*8'*8-'&)1$-#'.6'2%#%1-*-#/'%&4'*8-'&)1$-#'.6'

.$/-#9%*+.&/'<+*8+&'*8-'4%*%:'F8-/-'<-#-')/-4'$-,%)/-'e+G-3+8..4'[%*+.'F-/*/'%#-'&.*'/)+*%$3-'6.#'

1+7-4'-66-,*'1.4-3/:'F8-'/%1-'2#.,-4)#-'<%/'6.33.<-4'6.#'-%,8'#-/2.&/-'9%#+%$3-A'<+*8'3.,%*+.&H

/2-,+6+,'#%&4.1'-66-,*/:'b+7-4'-66-,*'9%#+%$3-/'*8%*'<-#-',.&/+4-#-4'6.#'+&,3)/+.&'<+*8+&'*8-'1.4-3'

<-#-]' %&*-,-4-&*' 4#0' 4%0/A' #%+&6%33A' /-%/.&' =,%*-5.#+,%3]' <+&*-#A' /2#+&5EA' %&4' %#-%' =,%*-5.#+,%3]'

_$/-#9%*.#0A'n-<3%&4/E:'_&,-'*8-'1.4-3'<%/'/-3-,*-4A'*8-'2H9%3)-'<%/')/-4'*.'4-*-#1+&-'<8-*8-#'

%&' -723%&%*.#0' 9%#+%$3-' <%/' /+5&+6+,%&*' %*' *8-' Ij' .#' !Cj' 3-9-3:' F%$3-' Y:!' 2#-/-&*/' *8-' 9%#+%$3-/'

+&,3)4-4'+&'#-5#-//+.&'1.4-3/:''

F%$3-'Y:!]'h%#+%$3-/')/-4'+&'1+7-4'-66-,*'#-5#-//+.&'-()%*+.&/'

'2<32>289B94;8( UB34B@:2( &X<:B8B94;8(

.( X&*-,-4-&*'4#0'4%0/'
F8-'&)1$-#'.6'2#-,-4+&5'4%0/'<8-&'#%+&6%33'x'Y'

11'+&'*8-'BY'8.)#'2-#+.4'

'( Q-&*#-4'%9-#%5-'#%+&6%33'
R-*-#1+&-4'<+*8'B'#%+&'5%)5-/'2-#'/*)40'%#-%'

=11EA'<8-#-'*8-'1-%&'+/'B\:\'11'

A( W-%/.&'
W2#+&5'9-#/)/'<+&*-#A'<8-#-'<+&*-#'+/')/-4'%/'*8-'

$%/-3+&-'y''

#( X#-%'
n-<3%&4/'9-#/)/'_$/-#9%*.#0A'<8-#-'_$/-#9%*.#0'

+/')/-4'%/'*8-'$%/-3+&-'

!X( Q.-66+,+-&*'.6'9%#+%$3-'7' @8-#-'7'#-2#-/-&*/'RA'[A'WA'.#'X'

+( ;&*-#,-2*'
F8-',.&/*%&*'<8-&'%33'-723%&%*.#0'9%#+%$3-/'%#-'&)33'

=RA'[A'WA'X'w'CE'

JE(
[%&4.1'-66-,*'$-*<--&'

3.,%*+.&/'

@8-#-'`'#-2#-/-&*/'*8-'+&4+9+4)%3'3.,%*+.&]'*8-'

,.&/*%&*'#%&4.1'-66-,*'

24E(
[%&4.1'-66-,*'<+*8+&'

3.,%*+.&'

@8-#-'+'#-6-#/'*.'.$/-#9%*+.&/'<+*8+&'*8-'3.,%*+.&]'

*8-'#-/+4)%3'#%&4.1'-66-,*'

&XB=<:2( e&=4-2-&4-&*'9%#+%$3-E+`''w'RQR's'[Q['s'WQW's'XQX's';'s')`'s'-+`'

y'W-%/.&'-66-,*/'%#-',%3,)3%*-4'$0',%*-5.#+/+&5'4%*%'/%123-/'$-*<--&'i)30'*8#.)58'X)5)/*'%/'

'''<+&*-#A'%&4'W-2*-1$-#'*8#.)58'_,*.$-#'%/'/2#+&5'

(



! SS!

[-/+4)%3' %&%30/+/'<%/' )&4-#*%G-&' *.' -7%1+&-' 8.<'<-33' *8-'1.4-3/' #-2#-/-&*-4' *8-' 4%*%'

%&4'<8-*8-#'*8-')&4-#30+&5'1.4-3'%//)12*+.&/'<-#-'1-*:'[-/+4)%3'23.*/'<-#-'5-&-#%*-4A'+&,3)4+&5'

8+/*.5#%1/' .6' *8-' /*%&4%#4+O-4' #-/+4)%3/' =)/-4' *.' 4-*-#1+&-' <8-*8-#' *8-' 4+/*#+$)*+.&/' .6' *8-'

/*%&4%#4' #-/+4)%3/'<-#-' /)66+,+-&*30'&.#1%3EA' %&4'%'23.*'.6'2#-4+,*-4'9-#/)/' /*%&4%#4+O-4' #-/+4)%3'

9%3)-/:'F8-/-'4+%5&./*+,'6+5)#-/'%#-'2#-/-&*-4'+&'X22-&4+7'S:'_)*3+-#/'*8%*'<-#-'4-*-#1+&-4'*.'$-'

+&63)-&*+%3A')/+&5'*8-'Q..GU/'R'W*%*+/*+,A'<-#-'#-1.9-4'%&4'*8-'1+7-4'-66-,*'#-5#-//+.&'1.4-3/'<-#-'

#-2-%*-4'.&'*8-'%4`)/*-4'4%*%'/-*:''

(

2!(

K+7-4'-66-,*'#-5#-//+.&'1.4-3/'<-#-'2-#6.#1-4'*.'-7%1+&-'*8-'+&63)-&,-'.6'9%#+%$3-/'RA'[A'

WA'%&4'X'.&'2N:'F8-'4%*%'+&,3)4-4'%'*.*%3'.6'IDI'.$/-#9%*+.&/'=nn-<'w'\CCA'n_$/'w'BDIE:'F8#--'.)*3+-#/'

<-#-'#-1.9-4'*.'4-9-3.2'*8-'2#-6-##-4'1.4-3A'+&,3)4+&5'.$/-#9%*+.&/'6#.1'n-<3%&4/'/+*-'Z'.&'!S'

i)30A'%&4'_$/-#9%*.#0'/+*-/'B'%&4'!!'.&'BZ'i)30'%&4'!C'W-2*-1$-#A'#-/2-,*+9-30:'

F8-'2#-6-##-4'1.4-3'+/]'2N+`''w'RQR's'[Q['s'WQW's';'s')`'s'-+`'

F8+/'1.4-3'$-/*'4-/,#+$-/'*8-'#-3%*+.&/8+2'$-*<--&'2N'%&4'*8-'-723%&%*.#0'9%#+%$3-/A'%&4'

<%/'.$*%+&-4'$0',.12%#+&5'X;Q'%&4'>;Q'9%3)-/:'F%$3-'Y:B'2#-/-&*/'*8-'#-5#-//+.&'/)11%#0'6.#'*8-'

2#-6-##-4'1.4-3:'

F%$3-'Y:B]'K+7-4'-66-,*'#-5#-//+.&'/)11%#0'6.#'2N'w'RQR's'[Q['s'WQW's';'s')`'s'-+`''

UB34B@:2(
!;2GG474289(

b!Xc(
A9D0(&330( Z( $(d([(

efSg(!;8G0(
+89231B:h(

#89272D289(.3K(.BK>(b.c( HC:!C' C:C!' HD:\P' C:CCC' HC:!B' HC:CZ'

!28932D(#123BL2('B48GB::(b'c( C:C!' C:CC' S:Z\' C:CCC' C:C!' C:C!'

A2B>;8(bAc( C:BS' C:CZ' \:PB' C:CCC' C:!\' C:\P'

+892372<9(b+c( D:\Y' C:CS' !YI:BY' C:CCC' D:B\' D:YS'

X;Q'w'!\SD:DS\'''''''>;Q'w'!\PI:CPB'''''''46'w'S'

'

'

'

'



! SZ!

F%$3-'Y:B'/8.</'*8%*]'

!: F8-#-' +/' %' /+5&+6+,%&*'&-5%*+9-' #-3%*+.&/8+2'$-*<--&'2N'%&4'%&*-,-4-&*'4#0'<-%*8-#'4%0/'

=2H9%3)-'x'C:CCC!A'<8+,8'+/'/+5&+6+,%&*'%*'*8-'Ij'3-9-3E:'X,,.#4+&5'*.'*8-'1.4-3A'%&'+&,#-%/-'

.6'!'%&*-,-4-&*'4#0'4%0'<+33'#-/)3*'+&'%',.##-/2.&4+&5'4-,#-%/-'+&'2N'$0'C:!')&+*/:'

B: F8-#-' +/' %' /+5&+6+,%&*' 2./+*+9-' #-3%*+.&/8+2' $-*<--&' 2N' %&4' %9-#%5-' #%+&6%33' =2H9%3)-' x'

C:CCC!A'<8+,8' +/'/+5&+6+,%&*'%*'*8-'Ij'3-9-3E:'X,,.#4+&5'*.'*8-'1.4-3A'%&' +&,#-%/-'.6'!'11'

#%+&6%33'<+33'#-/)3*'+&'%',.##-/2.&4+&5'+&,#-%/-'+&'2N'3-9-3'.6'C:C!')&+*/:'

\: 2N' 3-9-3/' %#-' /+5&+6+,%&*30' 8+58-#' +&' /2#+&5' *8%&' +&' <+&*-#' =2H9%3)-' x' C:CCC!A' <8+,8' +/'

/+5&+6+,%&*'%*'*8-'Ij'3-9-3E:'R)#+&5'/2#+&5'1.&*8/A'2N'3-9-3/'%#-'5-&-#%330'BSj'8+58-#'*8%&'

4)#+&5'<+&*-#'1.&*8/:'

Y: @8-&'%33'-723%&%*.#0'9%#+%$3-/'%#-'&)33'=+:-:'R'w'C'%&4'['w'CEA'*8-'%9-#%5-'2N'3-9-3'+&'<+&*-#'

+/'D:\Y:'

'

F8-'1.4-3'4+%5&./*+,/'=#-/+4)%3'%&%30/+/A'X22-&4+7'S%E'/8.<-4'*8%*'*8-'%//)12*+.&/'6.#'*8-'

2#-6-##-4'1.4-3'<-#-' 9%3+4' $-,%)/-' *8-' 4+/*#+$)*+.&' .6' /*%&4%#4' #-/+4)%3/' +/' %4-()%*-30' &.#1%3:'

b)#*8-#1.#-A' *8-' 23.*' .6' 2#-4+,*-4' 9%3)-/' 9-#/)/' #-/+4)%3' /,.#-/' +&4+,%*-/' %' #%&4.1' /,%**-#' %&4'

*8)/'8.1.5-&-+*0'.6'#-/+4)%3/:'X&'+&4-2-&4-&*',.9%#+%&,-'/*#),*)#-'<%/'%//)1-4'6.#'*8-'#%&4.1'

-66-,*/' =F%$3-' Y:\EA' <8+,8' %33.</' 6.#' %' 4+/*+&,*' 9%#+%&,-' 6.#' -%,8' #%&4.1' -66-,*' <+*8+&' %' #%&4.1'

-66-,*/'-()%*+.&'%&4'%//)1-/'*8%*'%33',.9%#+%&,-'%#-'-()%3'*.'O-#.:'

F%$3-'Y:\]'[%&4.1'-66-,*/A'-/*+1%*-/'.6'9%#+%$+3+*0'6.#'2N'w'RQR's'[Q['s'WQW's';'s')`'s'-+`'

'B8D;=i&GG279>($B3B=2923>( &>94=B92( A9D0(&330( efSg(!;8G4D2872(+89231B:h(
>DbJEc( C:!Z' C:CY' C:!!' C:BD'

>Db24Ec( C:SD' C:CB' C:SY' C:ZB'

(

8%,)&(A466%&30#(:%&4#6(F8A:I(

K+7-4'-66-,*'#-5#-//+.&'1.4-3/'<-#-'2-#6.#1-4'*.'-7%1+&-'*8-'+&63)-&,-'.6'9%#+%$3-/'RA'[A'

WA'%&4'X:'F8-'4%*%'<-#-'&%*)#%3'3.5'*#%&/6.#1-4'<+*8'%'*.*%3'.6'II!'.$/-#9%*+.&/'=nn-<'w'BDZA'n_$/'w'



! SD!

BSYE:'F<.'.)*3+-#/'<-#-'#-1.9-4'*.'4-9-3.2'*8-'2#-6-##-4'1.4-3A'+&,3)4+&5'_$/-#9%*.#0'/+*-/'B'%&4'

!!'.&'BZ'i)30'%&4'!C'W-2*-1$-#A'#-/2-,*+9-30:(

F8-'2#-6-##-4'1.4-3'+/]'e&=FRWE'w'RQR's'[Q['s';'s')`'s'-+`'

F8+/'1.4-3'$-/*'4-/,#+$-/'*8-'#-3%*+.&/8+2'$-*<--&'FRW'%&4'*8-'-723%&%*.#0'9%#+%$3-/A'%&4'

<%/'.$*%+&-4'$0',.12%#+&5'X;Q'%&4'>;Q'9%3)-/:'F%$3-'Y:Y'2#-/-&*/'*8-'#-5#-//+.&'/)11%#0'6.#'*8-'

2#-6-##-4'1.4-3:'

'

F%$3-'Y:Y]'K+7-4'-66-,*'#-5#-//+.&'/)11%#0'6.#'e&=FRWE'w'RQR's'[Q['s';'s')`'s'-+`'

UB34B@:2(
!;2GG474289(

b!Xc(

&X<;82894B92D(
!;2GG474289(

b2!Xc(

A9D0(
&330(

Z( $(d([(
efSg(!;8G0(
+89231B:h(

#89272D289(.3K(.BK>(b.c( C:CS' !:CS!D' C:C!' Z:YS' C:CCC' C:CY' C:CD'

!28932D(#123BL2('B48GB::(b'c( HC:C!' C:PP' C:CC' HI:\S' C:CCC' HC:C!' C:CC'

+892372<9(b+c( Y:CC' IY:IPDB' C:CS' SS:SC' C:CCC' \:DD' Y:!B'

X;Q'w'DP!:\\DZ'''''''>;Q'w'P!B:ZDZ\'''''''46'w'I(
(

F%$3-'Y:Y'/8.</'*8%*]'

!: F8-#-'+/'%'/+5&+6+,%&*'2./+*+9-'#-3%*+.&/8+2'$-*<--&'FRW'%&4'%&*-,-4-&*'4#0'4%0/'=2H9%3)-'x'

C:CCC!A' <8+,8' +/' /+5&+6+,%&*' %*' *8-' Ij' 3-9-3E:' X,,.#4+&5' *.' *8-' 1.4-3A' %&' +&,#-%/-' .6' !'

%&*-,-4-&*'4#0'<-%*8-#'4%0'<+33'#-/)3*'+&'%',.##-/2.&4+&5'S:!Dj'+&,#-%/-'+&'FRW:'

B: F8-#-' +/' %' /+5&+6+,%&*' &-5%*+9-' #-3%*+.&/8+2' $-*<--&' FRW' %&4' %9-#%5-' #%+&6%33' =2H9%3)-' x'

C:CCC!A'<8+,8' +/'/+5&+6+,%&*'%*'*8-'Ij'3-9-3E:'X,,.#4+&5'*.'*8-'1.4-3A'%&' +&,#-%/-'.6'!'11'

#%+&6%33'<+33'#-/)3*'+&'%'!j'4-,#-%/-'+&'FRW:'

\: @8-&' %33' -723%&%*.#0' 9%#+%$3-/' %#-' -7,3)4-4' =+:-:' R' w' C' %&4' [' w' CEA' *8-' %9-#%5-' FRW' +/'

IY:IPDB'221'+&'<+&*-#:'

'

F8-'1.4-3'4+%5&./*+,/'=#-/+4)%3'%&%30/+/A'X22-&4+7'S$E'/8.<-4'*8%*'*8-'%//)12*+.&/'6.#'*8-'

2#-6-##-4'1.4-3'<-#-' 9%3+4' $-,%)/-' *8-' 4+/*#+$)*+.&' .6' /*%&4%#4' #-/+4)%3/' +/' %4-()%*-30' &.#1%3:'

b)#*8-#1.#-A' *8-' 23.*' .6' 2#-4+,*-4' 9%3)-/' 9-#/)/' #-/+4)%3' /,.#-/' +&4+,%*-/' %' #%&4.1' /,%**-#' %&4'

*8)/'8.1.5-&-+*0'.6'#-/+4)%3/:'X&'+&4-2-&4-&*',.9%#+%&,-'/*#),*)#-'<%/'%//)1-4'6.#'*8-'#%&4.1'



! SP!

-66-,*/' =F%$3-' Y:IEA' <8+,8' %33.</' 6.#' %' 4+/*+&,*' 9%#+%&,-' 6.#' -%,8' #%&4.1' -66-,*' <+*8+&' %' #%&4.1'

-66-,*/'-()%*+.&'%&4'%//)1-/'*8%*'%33',.9%#+%&,-'%#-'-()%3'*.'O-#.:'

'

F%$3-'Y:I]'[%&4.1'-66-,*/A'-/*+1%*-/'.6'9%#+%$+3+*0'6.#'e&=FRWE'w'RQR's'[Q['s';'s')`'s'-+`'

'B8D;=i&GG279>($B3B=2923>( &>94=B92( A9D0(&330( efSg(!;8G4D2872(+89231B:h(
>DbJE(c( C:BY' !:BZ!B' C:CY' C:!D'

>Db24Ec( C:IC' !:SYDZ' C:CB' C:YZ'

(

E$,.%2.%62.),0(F<EG
H9I(

K+7-4'-66-,*'#-5#-//+.&'1.4-3/'<-#-'2-#6.#1-4'*.'-7%1+&-'*8-'+&63)-&,-'.6'9%#+%$3-/'RA'[A'

WA' %&4' X' .&' .#*8.28./28%*-:' F8-' 4%*%' <-#-' &%*)#%3' 3.5' *#%&/6.#1-4' <+*8' %' *.*%3' .6' IDB'

.$/-#9%*+.&/'=nn-<'w'BPDA'n_$/'w'BDYE:'n.'.)*3+-#/'<-#-'#-1.9-4:'

F8-'2#-6-##-4'1.4-3'+/]'e&=J_Y

\H

E'w'RQR's'[Q['s'WQW's';'s')`'s'-+`(

F8+/'1.4-3' $-/*' 4-/,#+$-/' *8-' #-3%*+.&/8+2' $-*<--&'.#*8.28./28%*-' %&4' *8-' -723%&%*.#0'

9%#+%$3-/A' %&4'<%/' .$*%+&-4' $0' ,.12%#+&5' X;Q' %&4' >;Q' 9%3)-/:' F%$3-' Y:S' 2#-/-&*/' *8-' #-5#-//+.&'

/)11%#0'6.#'*8-'2#-6-##-4'1.4-3:'

F%$3-'Y:S]'K+7-4'-66-,*'#-5#-//+.&'/)11%#0'6.#'e&=J_Y

\H

E'w'RQR's'[Q['s'WQW's';'s')`'s'-+`'

UB34B@:2(
!;2GG474289(
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! ZI!

F0606($34874<B:(!;=<;8289(#8B:K>4>(

' JQX'<%/')/-4'*.'1.4-3'*8-'+&*-##-3%*+.&/8+2/'$-*<--&'*8-'4+66-#-&*'<%*-#'()%3+*0'9%#+%$3-/'

%,#.//'/%123+&5'3.,%*+.&/:'X33'.6'*8-'4%*%')/-4'<-#-',.&*+&).)/'%&4'/23+*'$0'/%123+&5'3.,%*+.&A'<+*8'

.&-' JQX' #)&' 2-#' /*)40' %#-%:' K+//+&5' 9%3)-/' <-#-' 1%4-' *.' -()%3' O-#.' %&4' 2%#%1-*-#/' <-#-'

<-+58*-4:''

'

70?&)*#6(

JQX'.6'<%*-#'()%3+*0'9%#+%$3-/'+&'n-<3%&4/'#-()+#-4'/-9-&'2#+&,+2%3',.12.&-&*/:'F%$3-'Y:!Y'

/8.</'*8%*'*8-'<%*-#'()%3+*0'9%#+%$3-/'=2NA'FRWA'VQA'.#*8.28./28%*-A'%11.&+%A'&+*#%*-A'%&4'&+*#+*-E'

%#-'&.*'8+5830',.##-3%*-4'$-,%)/-'6+9-'2#+&,+2%3',.12.&-&*/'%#-'#-()+#-4'*.'%,,.)&*'6.#'1.#-'*8%&'

PCj'.6'*8-'9%#+%*+.&:'

F%$3-'Y:!Y]'n-<3%&4/'JQX'#-/)3*/'

(( $!)( $!6( $!?( $!F( $!S( $!T( $!j(
A9B8DB3D(.214B94;8( !:ZYZ' !:BZBZ' !:CSY\' C:D!CZ' C:IICD!' C:YZSSP' C:CDYS'

$3;<;394;8(;G(UB34B872( C:Y\S' C:B\!Y' C:!S!D' C:CP\P' C:CY\\Y' C:C\BYS' C:CC!CB'

!J=J:B9412($3;<;394;8( C:Y\S' C:SSZY' C:DBP\' C:PB\B' C:PSSIB' C:PPDPD' !'

''

F8-'$+23.*'.6' JQX' 6.#'n-<3%&4/' 3.,%*+.&/' +/' 2#-/-&*-4' +&' b+5)#-'Y:!:' J#+&,+2%3' ,.12.&-&*'

#.*%*+.&/' 6.#' *8-' n-<3%&4/' $+23.*' ,%&' $-' 6.)&4' +&' X22-&4+7' Z%:' F8-' JQX' $+23.*' .6' n-<3%&4/'

/%123+&5'3.,%*+.&/'/8.</'*8%*'1./*'.$/-#9%*+.&/'6.#'*8-'4+66-#-&*'3.,%*+.&/',3)/*-#'*.5-*8-#'<+*8'%'

3.<'<-+58*-4' %9-#%5-' .6' %33'<%*-#' ()%3+*0' 2%#%1-*-#/:' N.<-9-#A' /.1-' 3.,%*+.&/' #-2-%*-430' -7+/*'

.)*/+4-' .6' *8-' ,3)/*-#A' +&,3)4+&5' 3.,%*+.&/' !' %&4' !Y:' n-<3%&4/' 3.,%*+.&' !' %22-%#/' *.' #-2-%*-430'

4+/23%0'8+58'.$/-#9%*+.&/'.6'2NA'&+*#%*-A'%&4'&+*#+*-A'%/'<-33'%/'1+4H3-9-3',.&,-&*#%*+.&/'.6'%11.&+%A'

FRWA'%&4'.#*8.28./28%*-:'n-<3%&4/'3.,%*+.&'!Y'%22-%#/'*.'#-2-%*-430'/8.<'1+4H'*.'8+58'3-9-3/'.6'

%11.&+%A'FRWA'%&4'.#*8.28./28%*-:'''



! ZS!

'

b+5)#-' Y:!]'n-<3%&4/'JQX'$+23.*:' Q.3.)#/' 4+66-#-&*+%*-' $-*<--&' 3.,%*+.&/A'<8+,8' %#-' +&4+,%*-4'$0'

/%123+&5' 3.,%*+.&' &)1$-#:' J.+&*/' .6' *8-' /%1-' 3.,%*+.&' =,.3.)#A' &)1$-#E' #-2#-/-&*' 4+66-#-&*'

/%123+&5'.$/-#9%*+.&/:'

(
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! ZZ!

E=60$3),%$"(

JQX'.6'<%*-#'()%3+*0'9%#+%$3-/' +&'_$/-#9%*.#0'#-()+#-4'/-9-&'2#+&,+2%3',.12.&-&*/:'F%$3-'

Y:!I' /8.</' *8%*' *8-'<%*-#'()%3+*0'9%#+%$3-/' =2NA'FRWA'VQA'.#*8.28./28%*-A'%11.&+%A'&+*#%*-A'%&4'

&+*#+*-E' %#-' &.*' 8+5830' ,.##-3%*-4' $-,%)/-' 6+9-' 2#+&,+2%3' ,.12.&-&*/' %#-' #-()+#-4' *.' %,,.)&*' 6.#'

1.#-'*8%&'PCj'.6'*8-'9%#+%*+.&:'

F%$3-'Y:!I]'_$/-#9%*.#0'JQX'#-/)3*/'

( $!)( $!6( $!?( $!F( $!S( $!T( $!j(

A9B8DB3D(.214B94;8( !:IYDD' !:!PC!' !:C!ZB' C:PDDB' C:ZPY!!' C:Z\S\P' C:CBSIB'

$3;<;394;8(;G(UB34B872( C:\YBZ' C:BCB\' C:!YZD' C:!\PI' C:CPCCP' C:CZZYZ' C:CCC!'

!J=J:B9412($3;<;394;8( C:\YBZ' C:IYI' C:SPBD' C:D\B\' C:PBBY\' C:PPPP' !'

(

F8-'$+23.*'.6'JQX'6.#'_$/-#9%*.#0'3.,%*+.&/'+/'2#-/-&*-4'+&'b+5)#-'Y:B:'J#+&,+2%3',.12.&-&*'

#.*%*+.&/' 6.#' *8-'_$/-#9%*.#0'$+23.*' ,%&'$-' 6.)&4' +&'X22-&4+7'Z$:'F8-'JQX'$+23.*'.6'_$/-#9%*.#0'

/%123+&5'3.,%*+.&/'/8.</'*8%*'1./*'.$/-#9%*+.&/'6.#'*8-'4+66-#-&*'3.,%*+.&/',3)/*-#'*.5-*8-#'<+*8'%'

3.<'<-+58*-4' %9-#%5-' .6' %33'<%*-#' ()%3+*0' 2%#%1-*-#/:' N.<-9-#A' /.1-' 3.,%*+.&/' #-2-%*-430' -7+/*'

.)*/+4-' .6' *8-' ,3)/*-#A' +&,3)4+&5' 3.,%*+.&/' BA' ZA' !!A' %&4' !B:' _$/-#9%*.#0' 3.,%*+.&' B' /8.</' .&-'

+&/*%&,-'.6'8+58'.#*8.28./28%*-A'&+*#%*-A'%&4'&+*#+*-A'<+*8'%'1+4H3-9-3',.&,-&*#%*+.&'.6'%11.&+%A'

%&4'%&.*8-#'+&/*%&,-'.6'8+58'FRW'%&4'%11.&+%A'<+*8'1+4H3-9-3',.&,-&*#%*+.&/'.6'.#*8.28./28%*-A'

&+*#%*-'%&4'&+*#+*-:'_$/-#9%*.#0'3.,%*+.&'Z'/8.</'*<.'.$/-#9%*+.&/'.6'1+4'.#'8+58'.#*8.28./28%*-A'

&+*#%*-'%&4'&+*#+*-'<+*8'1+4H3-9-3'%11.&+%',.&,-&*#%*+.&/:'_$/-#9%*.#0' 3.,%*+.&/'!!'%&4'!B'/8.<'

1)3*+23-'.$/-#9%*+.&/'<8-#-+&'*8-'<%*-#'()%3+*0'2%#%1-*-#/'%#-'-3-9%*-4A'5-&-#%330'<+*8'1+4H3-9-3'

,.&,-&*#%*+.&/'.6'FRWA'.#*8.28./28%*-A'%&4'%11.&+%:'

(



! ZD!

'

b+5)#-'Y:B]'_$/-#9%*.#0'JQX'$+23.*:'Q.3.)#/'4+66-#-&*+%*-'$-*<--&'3.,%*+.&/A'<8+,8'%#-'+&4+,%*-4'$0'

/%123+&5' 3.,%*+.&' &)1$-#:' J.+&*/' .6' *8-' /%1-' 3.,%*+.&' =,.3.)#A' &)1$-#E' #-2#-/-&*' 4+66-#-&*'

/%123+&5'.$/-#9%*+.&/:'

'
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! ZP!

X3*8.)58'4-6+&+*+9-30'+4-&*+60+&5'%'3.,%*+.&'%/'%'T8.*/2.*U'+/'$-0.&4'*8-'/,.2-'.6'*8+/'*8-/+/A'

*8-/-'4%*%'/)55-/*' *8%*'/.1-' 3.,%*+.&/',.&*#+$)*-'8+58-#'2#.2.#*+.&/'.6',.&*%1+&%&*/'*8%&'.*8-#'

3.,%*+.&/:' b)#*8-#1.#-A' %&' +&4+9+4)%3' 3.,%*+.&' 1%0' ,.&*#+$)*-' -3-9%*-4' 2#.2.#*+.&/' .6' .&-'

,.&*%1+&%&*' $)*' &.*' .*8-#/:' F8-' 9%#+%*+.&' $-*<--&' 3.,%*+.&/' 1%0' $-' *8-' #-/)3*' .6' -+*8-#'

,.&*+&).)/30'-3-9%*-4',.&,-&*#%*+.&/A'.#'-2+/.4+,'2-%G/'+&',.&*%1+&%&*/:'F8+/'/2%*+%3'%&4'*-12.#%3'

9%#+%*+.&' +/' 3+G-30' 4)-' *.' 4+66-#-&,-/' +&' $.*8' -&9+#.&1-&*%3' ,.&4+*+.&/' =/),8' %/' *8-' /+O-' .6' *8-'

4#%+&-4'%#-%A'/)#6%,-'+12-#9+.)/&-//A'9-5-*%*+.&',.9-#A'%&4',3+1%*+,',.&4+*+.&/E'%&4'8)1%&'%,*+9+*0'

<+*8+&' *8-'4#%+&-4' %#-%' =>%&&-#1%&'-*' %3:A' !PP\L' J+**' -*' %3:A' !PPIL' J%)3'?'K-0-#A' BCC!L' >)*3-#'?'

R%9+-/A'BC!!E:'

'

F0?('2>4D289(AJ312K(

R)#+&5'*8-'/)#9-0'2-#+.4'.6'X)5)/*'BC!B'*8#.)58'b-$#)%#0'BC!\A'%'*.*%3'.6'\SS'8.)/-8.34/'

<-#-'%22#.%,8-4A',.12#+/+&5'%33'PY'8.)/-8.34/'+&'*8-'n-<3%&4/'/*)40'%#-%'%&4'%33'BZB'8.)/-8.34/'

+&' *8-'_$/-#9%*.#0'/*)40'%#-%' =/--'X22-&4+7'D%E:'_6' *8-/-A'BZ'8.)/-8.34/'4-,3+&-4' *.'2%#*+,+2%*-'

=n-<3%&4/'w'!CA'_$/-#9%*.#0'w'!ZEA'PS',.)34'&.*'$-'#-%,8-4'=+:-:'*8-#-'<%/'&.'4..#$-33A'2./*'$.7A'.#'

.*8-#'1-*8.4'.6',.&*%,*L'n-<3%&4/'w'SA'_$/-#9%*.#0'w'PCEA'%&4'!ZI'5%9-'&.'#-/2.&/-'=n-<3%&4/'w'

YSA'_$/-#9%*.#0'w'!BPE:''

F8-'2%#*+,+2%*+.&'#%*-'<%/'!D:IDj'=n-<3%&4/'w'\Y:CYjA'_$/-#9%*.#0'w'!\:BYjEA',)1)3%*+&5'

+&'%'*.*%3'.6'SD',.123-*-4'/)#9-0/'=nF'w'SDEA'.6'<8+,8'\B'<-#-'6#.1'*8-'n-<3%&4/'/*)40'%#-%'=nn'w'

\BE'%&4'\S'<-#-' 6#.1'*8-'_$/-#9%*.#0'/*)40'%#-%' =n_'w'\SE:' 'R+/,)//+.&/'<+*8' #-/+4-&*/' #-9-%3-4'

*8%*'*8-'2%#*+,+2%*+.&'#%*-'<%/'8+&4-#-4'$0'/.,+%3',.&4+*+.&/'<8-#-$0'#-/+4-&*/'#%#-30'%&/<-#'*8-+#'

4..#'6.#')&-72-,*-4'/.3+,+*.#/'4)-'*.'*8-'8+58'.,,)##-&,-'.6'$-55%#/'%22#.%,8+&5'8.)/-/'*.'%/G'6.#'

6..4A',3.*8+&5A'%&4d.#'1.&-0:' ;&'n-<3%&4/'I\:!BIj'.6' /)#9-0/'<-#-',.&4),*-4' +&'2-#/.&A'%&4' +&'

_$/-#9%*.#0' IC:Cj' <-#-' ,.&4),*-4' +&' 2-#/.&L' *8-' #-1%+&+&5' /)#9-0/' <-#-' ,.123-*-4' $0' *8-'

#-/+4-&*'%6*-#'4+/,)//+&5'*8-'#-/-%#,8'2#.`-,*'%&4'/)#9-0'()-/*+.&/'<+*8'*8-'#-/-%#,8-#:'



! DC!

K./*' #-/2.&4-&*/'8%4' 3+9-4' %*' *8-+#' ,)##-&*' %44#-//' 6.#' %*' 3-%/*' *<.' 0-%#/' =DS:ZSjEA' %&4'

.9-#'8%36'=IY:Y!jE'8%4'$--&'%*'*8-+#',)##-&*'%44#-//'6.#'/+7'0-%#/'.#'1.#-:'X3*8.)58'%'6-<'/)#9-0/'

<-#-' +&,.123-*-A'%33' 9%3+4' #-/2.&/-/' 6#.1'*8-'SD'%41+&+/*-#-4'/)#9-0/'<-#-' +&,3)4-4' +&' *8-' 6+&%3'

%&%30/+/:''

(

F0?0)('2>J:9>(B8D(!H4iAkJB32(#8B:K>4>(

;&' *8+/' /-,*+.&A' .&30' *8-' #-/)3*/' *8%*' %#-'1./*' #-3-9%&*' *.' *8-' %#5)1-&*' .6' *8+/' *8-/+/' %#-'

2#-/-&*-4:'X' *%$3-' ,.&*%+&+&5' *8-' 6)33' #-/)3*/' .6' *8-' #-/+4-&*' /)#9-0' +/' 2#-/-&*-4' +&'X22-&4+7' D$:'

X3*8.)58'*8+/'%22-&4+7'/8.</'4%*%'6#.1'*8-'+&4+9+4)%3'/*)40'%#-%/A'%/'<-33'%/'*8-',.1$+&-4'#-/)3*/A'

,.12%#+/.&/'$-*<--&'n-<3%&4/'%&4'_$/-#9%*.#0'#-/+4-&*'#-/2.&/-/'%#-'$-0.&4'*8-'/,.2-'.6'*8+/'

*8-/+/:'

Q8+H/()%#-' %&%30/+/' <%/' 2-#6.#1-4' .&' /)#9-0' #-/2.&/-/' *.' 4-*-#1+&-' +6' %' ,.##-3%*+.&'

-7+/*-4'$-*<--&' *8-'%&/<-#/'.6' #-/+4-&*/' *.'1)3*+23-'()-/*+.&/:'>-,%)/-'.9-#'YIC'%&%30/-/'<-#-'

2-#6.#1-4A'.&30'*8./-'<8+,8'+&6.#1'*8-',-&*#%3'%#5)1-&*'.6'*8+/'*8-/+/'%#-'2#-/-&*-4'$-3.<:(

(

K*34$%*/0*,)&(C0&),4%*6.42()*#(<0$620-,430&&

F8-'1%`.#+*0'.6' #-/2.&4-&*/' =ZIjE')/-'*8-'e+-/$--G'[+9-#'<%3G+&5'2%*8/'%*' 3-%/*'1.&*830A'

<+*8'BIj'.6'*8-/-'9+/+*+&5'*8-'%#-%/'4%+30:'F8-'#-1%+&+&5'BIj'.6'#-/2.&4-&*/'&-9-#'.#'#%#-30'9+/+*'

*8-' #+9-#:' X/' 4-2+,*-4' +&' b+5)#-' Y:\A' 1./*' n-<3%&4/' #-/+4-&*/' ,.&/+4-#' *8-' 3.,%3' /-,*+.&/' .6' *8-'

e+-/$--G' [+9-#' *.' $-' +&' 9-#0' 5..4' =Y\:ZIjE' .#' 5..4' ,.&4+*+.&' =YS:DDjE:' N.<-9-#A' _$/-#9%*.#0'

#-/+4-&*/'#-2.#*-4'*8-'3.,%3'%#-%'.6'*8-'#+9-#'*.'$-'/3+58*30'3.<-#'+&'()%3+*0]'5..4'=\C:ISjEA'&-)*#%3'

=\S:!!jEA'2..#'=BIjEA'%&4'9-#0'2..#'=I:ISjE',.&4+*+.&:''

@8-&' %/G-4' %$.)*' *8-+#' 3-9-3' .6' ,.&,-#&' 6.#' *8-' -,.3.5+,%3' 8-%3*8' .6' *8-' #+9-#A' D\:DBj'

-72#-//-4'%'2./+*+9-' 3-9-3'.6',.&,-#&' =n-<3%&4/]'D!:BSjL'_$/-#9%*.#0]'DS:!BjEA' +&,3)4+&5'I!:YZj'

<8.'-72#-//-4'/*#.&5',.&,-#&'=n-<3%&4/]'YS:DDjL'_$/-#9%*.#0]'II:ISjEA'<8+3-'!S:!Zj'6-3*'&-)*#%3'

.#'4+4'&.*'6--3',.&,-#&-4'=n-<3%&4/]'!D:ZIjL'_$/-#9%*.#0]'!\:DPjE:'e-9-3'.6',.&,-#&'6.#'*8-'#+9-#'



! D!!

<%/' &.*' /+5&+6+,%&*30' ,.##-3%*-4' <+*8' 6#-()-&,0' .6' 9+/+*/' *.' *8-' e+-/$--G' [+9-#' .#' <+*8' #-/+4-&*'

2-#/2-,*+9-'.6'#+9-#',.&4+*+.&/:'

'

b+5)#-'Y:\]'[-/+4-&*'2-#/2-,*+9-'.6'*8-'-,.3.5+,%3'8-%3*8'%&4'*8-+#',.&,-#&'6.#'*8-'e+-/$--G'[+9-#'

'

[-/+4-&*/'<-#-'%/G-4'<8.' *8-0',.&/+4-#' *.'$-'2#+1%#+30' #-/2.&/+$3-' 6.#' 3.,%3'2.33)*+.&'.6'

*8-'e+-/$--G'[+9-#:'J#-/-&*-4'+&'b+5)#-'Y:YA'#-/2.&/-/'6.#',.&*#+$)*.#/'+&'*8-'*.2'6+9-'%&4'*.2'*8#--'

5#.)2/' 6.33.<' %' ,.12%#%$3-' 2%**-#&:' F8./-' 1./*' ,.11.&30' ,%*-5.#+/-4' +&' *8-' *.2' *8#--'

,.&*#+$)*.#/' #-/2.&/+$3-' 6.#' 3.,%3' #+9-#' 2.33)*+.&' +&,3)4-' 9%5#%&*/' =+:-:' 8.1-3-//' +&4+9+4)%3/L'

SP:!BjEA'&.&H#-/+4-&*/'=+:-:',.11)*-#/'%&4'2-4-/*#+%&/L'IB:PYjEA'%&4',.&/*#),*+.&'2#%,*+,-/'=ICjE:'

e-//' 6#-()-&*30' ,+*-4' 5#.)2/' +&,3)4-' #-/+4-&*/' =BP:Y!jEA' +&4)/*#+%3' 2#%,*+,-/' =!P:!BjEA' %&4'

,.11-#,+%3' 2#.2-#*+-/' =!S:!DjE:' ;*' <%/' -72-,*-4' *8%*' *8-' 3%**-#' *<.' 5#.)2/' <.)34' $-' ,+*-4'

+&6#-()-&*30'$-,%)/-' +&4)/*#+%3' /+*-/'4.'&.*'-7+/*' +&',3./-'2#.7+1+*0' *.' *8-'/*)40'%#-%/'%&4'.&30'%'

6-<',.11-#,+%3'2#.2-#*+-/'-7+/*'<+*8+&'*8-'/)$)#$/:''

F8-'5#.)2/'1./*' 6#-()-&*30' ,+*-4'%/'2#+1%#+30' #-/2.&/+$3-' 6.#' 3.,%3' #+9-#'2.33)*+.&' +&,3)4-'

9%5#%&*/' =\S:ZSjE' %&4' ,.&/*#),*+.&' 2#%,*+,-/' =BB:CSjEA' 6.33.<-4' $0' &.&H#-/+4-&*/' =!\:BYjE' %&4'

+&4)/*#+%3'2#%,*+,-/' =!\:BYjE:'_&30'!C:BPj'.6' #-/2.&4-&*/',.&/+4-#' 3.,%3' #-/+4-&*/' *.'$-'2#+1%#+30'

#-/2.&/+$3-'6.#'3.,%3'#+9-#'2.33)*+.&:'

Cj' BCj' YCj' SCj' DCj' !CCj'

Q.&,-#&'6.#'[+9-#'H'_$/-#9%*.#0'

Q.&4+m.&'.6'[+9-#'H'_$/-#9%*.#0'

Q.&4+m.&'.6'[+9-#'H'n-<3%&4/'

Q.&,-#&'6.#'[+9-#'H'n-<3%&4/'

J-#,-&*%5-'.6'[-/+4-&*/'

I'=h-#0'N+58dc..4E' Y'=N+58dc..4E' \'=n-)*#%3E' B'=e.<dJ..#E' !'=h-#0'e.<dJ..#E'



! DB!

'

b+5)#-' Y:Y]' [-/+4-&*' 2-#/2-,*+9-' .6' 5#.)2/' #-/2.&/+$3-' 6.#' 3.,%3' #+9-#' 2.33)*+.&A' +&4+,%*+&5' *8-'

2-#,-&*%5-'.6'#-/+4-&*/'*8%*',.&/+4-#'%'2%#*0'*.'$-'*8-'2#+1%#0'#-/2.&/+$3-'5#.)2'%&4'%1.&5'*8-'

*.2'*8#--'%&4'6+9-'#-/2.&/+$3-'5#.)2/'

'

[-/+4-&*'2-#/2-,*+9-'.6',.&*#+$)*.#/'*.'3.,%3'#+9-#'2.33)*+.&'<%/'/+5&+6+,%&*30',.##-3%*-4'<+*8'

3-&5*8'.6'#-/+4-&,-'=z
B

'w'P:IPYCA'2b+/,8-#/'w'C:C\PA'2!H/+4-4'b+/,8-#/'w'C:C!ZA'2'w'C:CYDA'/+5&+6+,%&*'%*'*8-'Ij'

3-9-3E:'[-/+4-&*/' *8%*'8%4' 3+9-4' +&' *8-'%#-%' 3.&5-#'<-#-'1.#-' 3+G-30' *.' +&,3)4-'9%5#%&*/' +&' *8-' *.2'

6+9-'5#.)2/'#-/2.&/+$3-'6.#'3.,%3'2.33)*+.&'=/--'X22-&4+7'P%E:'

[-/+4-&*'2-#/2-,*+9-'.6',.&*#+$)*.#/'*.'3.,%3'#+9-#'2.33)*+.&'<%/'%3/.'/+5&+6+,%&*30',.##-3%*-4'

<+*8' 6#-()-&,0' .6' 9+/+*+&5' *8-' e+-/$--G' [+9-#:' [-/+4-&*/' *8%*' 9+/+*' *8-' #+9-#'1.#-' 6#-()-&*30'<-#-'

1.#-' 3+G-30' *.' +&,3)4-' 9%5#%&*/' +&' *8-' *.2' 6+9-' 5#.)2/' =z
B

' w' I:DBDIA' 2b+/,8-#/' w' C:CBBA' 2' w' C:C!SA'

/+5&+6+,%&*'%*'*8-'Ij'3-9-3A'/--'X22-&4+7'P$E:'W+1+3%#30A'#-/+4-&*/'*8%*'6#-()-&*'*8-'#+9-#'<-#-'1.#-'

3+G-30'*.'+&,3)4-'&.&H#-/+4-&*/'+&'*8-'*.2'6+9-'=z
B

'w'B:ICSYA'2b+/,8-#/'w'C:!YBA'2!H/+4-4'b+/,8-#/'w'C:CP!A'2'w'

C:!!\A' /--' X22-&4+7' P,E' %&4' *.2' *8#--' 5#.)2/' #-/2.&/+$3-' 6.#' 3.,%3' #+9-#' 2.33)*+.&' =z
B

' w' B:Z!\!A'

2b+/,8-#/'w'C:!Y!A'2!H/+4-4'b+/,8-#/'w'C:CDCA'2'w'C:!CCA'/--'X22-&4+7'P4c:''

[-/+4-&*/'<-#-'5+9-&'%'3+/*'.6'2.*-&*+%3'2.33)*+.&'/.)#,-/'%&4'%/G-4'*.'#%&G'*8-'*.2'6%,*.#/'

,.&*#+$)*+&5' *.' 3.,%3' #+9-#' 2.33)*+.&:' b+5)#-' Y:I' /8.</' *8%*' *8./-' #%&G-4' %/' *8-' *.2' 6+9-' %&4' *.2'

*8#--'6%,*.#/'6.33.<'%'/+1+3%#'2%**-#&:'b%,*.#/'1./*'6#-()-&*30',%*-5.#+/-4'+&'*8-'*.2'*8#--',%)/-/'

+&,3)4-' 3+**-#' %&4' #)$$+/8' =)&+&*-&*+.&%3' .#' /1%33' /,%3-L' DD:BYjEA' +33-5%3' 4)12+&5' =+&*-&*+.&%3' .#'

3%#5-'/,%3-L'SP:!BjEA'%&4'$)+34+&5'%&4',.&/*#),*+.&'<%/*-'=YB:SIjE:'e-//'6#-()-&*30'+&,3)4-4'+&'*8-'

C' !C' BC' \C' YC' IC' SC' ZC' DC' PC'

h%5#%&*/'

n.&H#-/+4-&*/'

Q.&/*#),m.&'2#%,m,-/'

[-/+4-&*/'

;&4)/*#+%3'2#%,m,-/'

Q.11-#,+%3'2#.2-#m-/'

J-#,-&*%5-'.6'[-/+4-&*/'

F.2'I'

F.2'\'

J#+1%#0'



! D\!

*.2'*8#--',%)/-/'%#-'#+9-#$%&G'-#./+.&'=BS:YZjEA'/-<%5-'.#'+&%4-()%*-'/-<-#%5-'=B\:I\jEA'5%#4-&'

<%/*-d#)&.66' =!P:!BjEA' 4.1-/*+,' %&+1%3/' =!!:ZSjE' %&4' +12%,*/' 6#.1' ,%#/' =!C:BPjE:' e+**-#' %&4'

#)$$+/8'<%/'1./*'6#-()-&*30',+*-4'%/'*8-'2#+1%#0',%)/-'.6' 3.,%3'#+9-#'2.33)*+.&'=ID:DBjEA' 6.33.<-4'

$0' +33-5%3'4)12+&5' =!S:!DjE'%&4'$)+34+&5'%&4',.&/*#),*+.&'<%/*-' =!!:ZSjE:'V%,8'.6' *8-' #-1%+&+&5'

,%*-5.#+-/'<%/',+*-4'%/'*8-'2#+1%#0',%)/-'$0'3-//'*8%&'Ij'.6'#-/2.&4-&*/:''

'

b+5)#-' Y:I]' [-/+4-&*' 2-#/2-,*+9-' .6' *8-' 1%+&' ,%)/-/' .6' 3.,%3' #+9-#' 2.33)*+.&A' +&4+,%*+&5' *8-'

2-#,-&*%5-'.6'#-/+4-&*/'*8%*',.&/+4-#'*8-'6%,*.#'*.'$-'*8-'2#+1%#0',%)/-'%&4'<+*8+&'*8-'*.2'*8#--'

%&4'6+9-',.&*#+$)*+&5',%)/-/:'

'

[-/+4-&*'2-#/2-,*+9-'.6'*8-',%)/-/'.6'3.,%3'#+9-#'2.33)*+.&'<%/'/+5&+6+,%&*30',.##-3%*-4'<+*8'

6#-()-&,0'.6'9+/+*+&5' *8-'e+-/$--G'[+9-#:'[-/+4-&*/' *8%*'9+/+*' *8-' #+9-#'1.#-' 6#-()-&*30'<-#-'1.#-'

3+G-30'*.'+&,3)4-'$)+34+&5'%&4',.&/*#),*+.&'<%/*-'+&'*8-'*.2'6+9-',%)/-/'=z
B

'w'Z:\SPZA'2b+/,8-#/'w'C:C!!A'

2!H/+4-4'b+/,8-#/'w'C:CCZA'2'w'C:CCZA'/+5&+6+,%&*'%*'*8-'Ij'3-9-3A'/--'X22-&4+7'P-E:''

F8-#-' <%/' &.' /+5&+6+,%&*' ,.##-3%*+.&' $-*<--&' #-/+4-&*' 2-#/2-,*+9-' .6' 2#+1%#0' ,%)/-/' .6'

3.,%3'#+9-#'2.33)*+.&'%&4'3-&5*8'.6'#-/+4-&,-:''

_&30'YZ:\Zj'.6'#-/2.&4-&*/'*8%*',.&/+4-#'#-/+4-&*+%3'5%#4-&'<%/*-d#)&.66'*.'$-'%1.&5'*8-'

*.2' 6+9-' ,%)/-/' .6' 3.,%3' 2.33)*+.&' %3/.' $-3+-9-' *8%*' #-/+4-&*/' %#-' %1.&5' *8-' *.2' 6+9-' 5#.)2/'

#-/2.&/+$3-'6.#'3.,%3'2.33)*+.&:''

(

C' BC' YC' SC' DC' !CC'

e+{-#d#)$$+/8'=)&+&*-&m.&%3d/1%33'/,%3-E'

;33-5%3'4)12+&5'=+&*-&m.&%3E'

>)+34+&5d,.&/*#),m.&'<%/*-'

[+9-#$%&G'-#./+.&'

W-<%5-d+&%4-()%*-'/-<-#%5-'

c%#4-&'<%/*-d#)&.l'

R.1-/m,'%&+1%3/'

;12%,*/'6#.1',%#/'

J-#,-&*%5-'.6'[-/+4-&*/'

F.2'I'

F.2'\'

J#+1%#0'



! DY!

B*#0$6,)*#4*'(%D(,.0(:,%$/?),0$(:"6,0/&

n-%#30' %33' #-/+4-&*/' =P!:!DjE' G&-<' *8%*' *8-' /*.#1<%*-#' /0/*-1' +/' /-2%#%*-' 6#.1' *8-'

/-<-#%5-' /0/*-1:' F8-' 1%`.#+*0' .6' #-/+4-&*/' )&4-#/*..4' *8%*' <%*-#' -&*-#+&5' *8-' /*.#1<%*-#'

4#%+&%5-'/0/*-1'+/'4-/+5&-4'*.'4+/,8%#5-'4+#-,*30'*.'%' 3.,%3'#+9-#' =ZB:CSjEA'8.<-9-#A'!C:BPj'<-#-'

)&/)#-'.6'<8-#-'#)&.66'<-&*A'D:DBj'$-3+-9-4'*8%*'+*'+/'4-3+9-#-4'*.'%'<%/*-<%*-#'*#-%*1-&*'23%&*A'

%&4'D:DBj'$-3+-9-4'+*'+/'4+/,8%#5-4'4+#-,*30'+&*.'*8-'.,-%&:&

F8-'1%`.#+*0'.6'#-/2.&4-&*/',.&/+4-#'+*')&%,,-2*%$3-'*.')/-'/*.#1<%*-#'4#%+&/'6.#'%&0*8+&5'

.*8-#' *8%&' #%+&<%*-#' =ZC:IPjEA' %&4' .&30' !:YZj' ,.&/+4-#/' *8-' /*.#1<%*-#' /0/*-1' *.' $-' %&'

%,,-2*%$3-'4+/2./%3'1-,8%&+/1'6.#'%&0'1%*-#+%3/:'F8-'#-1%+&+&5'#-/+4-&*/'$-3+-9-4'*8%*'%/'3.&5'%/'

*8-'1%*-#+%3'+/'^&.&H*.7+,a'.#'^&.*'%'2.33)*%&*aA'+*',.)34'$-'4+/2./-4'.6'9+%'*8-'/*.#1<%*-#'/0/*-1'

=BZ:PYjE:'

M&.<3-45-' .6' *8-' /*.#1<%*-#' /0/*-1' 4-/+5&' <%/' /+5&+6+,%&*30' ,.##-3%*-4' *.' #-/+4-&*'

G&.<3-45-' .6' %,,-2*%$3-' 1%*-#+%3/' 6.#' /*.#1<%*-#' 4#%+&/:' [-/2.&4-&*/' *8%*' #-,.5&+O-' *8%*'

/*.#1<%*-#'4#%+&/'4+/,8%#5-'4+#-,*30' *.' %' 3.,%3' #+9-#'1.#-' 6#-()-&*30' %&/<-#-4' *8%*'&.'1%*-#+%3/'

.*8-#'*8%&'/*.#1<%*-#'/8.)34'$-'4+#-,*-4'*.'*8-'/*.#1<%*-#'/0/*-1'=z
B

'w'!I:ZDPCA'2b+/,8-#/'w'C:CYIA'

2'w'C:C!IA'/+5&+6+,%&*'%*'*8-'Ij'3-9-3A'/--'X22-&4+7'P6E:''

b+5)#-' Y:S'4-2+,*/' *8-'<%*-#' /.)#,-/' *8%*' #-/2.&4-&*/' $-3+-9-' ,.&*#+$)*-' *.' *8-' e+-/$--G'

[+9-#:'F8-'1%`.#+*0'.6'#-/+4-&*/'#-,.5&+O-4'*8%*'<%*-#'-&*-#+&5'*8-'e+-/$--G'[+9-#' +/'5-&-#%*-4'$0'

/)#6%,-' #)&.66' 6#.1' &%*)#%3' 3%&4/,%2-/' =PZ:CSjE' %&4' /*#--*' #)&.66' =P!:!DjE:' b-<-#' ,.&/+4-#-4'

/.)#,-/'*.'+&,3)4-'#)&.66'6#.1'#-/+4-&*+%3'5%#4-&/'=SZ:SIjEA'%&4'#..6/'%&4'2%9-4'/)#6%,-/'=SY:Z!jE:'

e-//' *8%&'8%36'$-3+-9-' /.)#,-/' *.' +&,3)4-'<%*-#' 6#.1'2..3'$%,G<%/8+&5' =Y!:!DjEA' 9-8+,3-'<%/8+&5'

#)&.66'=\\:DBjEA'<%/*-<%*-#'*#-%*1-&*'-663)-&*'=!S:!DjEA'<%*-#'6#.1'<%/8+&5'1%,8+&-/'=!C:BPjEA'

.#'G+*,8-&'%&4'$%*8#..1'23)1$+&5'=D:DBjE:'



! DI!

'

b+5)#-'Y:S]'[-/+4-&*'2-#/2-,*+9-'.6'<%*-#'/.)#,-/'6.#'*8-'e+-/$--G'[+9-#'

'

[-/+4-&*/'*8%*'#-,.5&+/-'/*#--*'#)&.66'%/'%'/.)#,-'.6'<%*-#'*.'*8-'e+-/$--G'[+9-#A'<-#-'1.#-'

3+G-30'*.'#-,.5&+/-'*8-'2.*-&*+%3',.&*#+$)*+.&'.6'<%*-#'6#.1',%#'<%/8+&5'=z
B

'w'\:\S\YA'2b+/,8-#/'w'C:CDPA'

2!H/+4-4'b+/,8-#/'w'C:CZYA'2'w'C:CSZA'/+5&+6+,%&*'%*'*8-'!Cj'3-9-3A'/--'X22-&4+7'P5E:''

[-/2.&4-&*/'*8%*'#-,.5&+O-'#-/+4-&*+%3'5%#4-&'#)&.66'%/',.&*#+$)*+&5'<%*-#'*.'*8-'e+-/$--G'

[+9-#'<-#-'1.#-'3+G-30'*.'+&,3)4-'#-/+4-&*/'+&'*8-'*.2'6+9-'5#.)2/'#-/2.&/+$3-'6.#'3.,%3'#+9-#'2.33)*+.&'

=z
B

'w'I:YICBA'2b+/,8-#/'w'C:CBSA'2!H/+4-4'b+/,8-#/'w'C:C!ZA'2'w'C:CBCA'/+5&+6+,%&*'%*'*8-'Ij'3-9-3A'/--'X22-&4+7'

P8E:''

F8-'1%`.#+*0'.6'#-/2.&4-&*/'$-3+-9-'/*.#1<%*-#'1%&%5-1-&*'+/'2#+1%#+30'*8-'#-/2.&/+$+3+*0'

.6' *8-' 3.,%3'1)&+,+2%3+*0' =PI:IPjEA'%3*8.)58'\\:DBj',.&/+4-#-4'*8%*'#-/+4-&*/'.#'2#.2-#*0'.<&-#/'

8.34' /-,.&4%#0' #-/2.&/+$+3+*0' %/' <-33:' @8-&' %/G-4' +6' *8-' #-/2.&4-&*/' G&-<' <8.' *.' ,.&*%,*' 6.#'

2#.$3-1/'%//.,+%*-4'<+*8'/*.#1<%*-#'4#%+&%5-'\S:ZSj'<-#-')&%<%#-'.6'*8-'%22#.2#+%*-'1)&+,+2%3'

$.40:'

(

C064#0*,(>-,434,"(

K./*' #-/+4-&*/' %2230' 6-#*+3+O-#' *.' *8-+#' 3%<&/' .#' 5%#4-&/' =ZB:CSjEA' <8+3-' 6-<-#' %2230'

2-/*+,+4-/'=BP:Y!jE:''[-/+4-&*/'1.#-'6#-()-&*30'%2230'6-#*+3+O-#'+&'*8-'/2#+&5'=SP:\PjE'%&4'/)11-#'

=S!:BBjEA'*8%&'+&'<+&*-#'=Y:CDjE:'F8-#-'<%/'&.'/+5&+6+,%&*',.##-3%*+.&'$-*<--&'*8-')/-'.6'6-#*+3+O-#/'

C' !C' BC' \C' YC' IC' SC' ZC' DC' PC' !CC'

[)&.l'6#.1'&%*)#%3'3%&4/,%2-/'

W*#--*'[)&.l'

[-/+4-&m%3'c%#4-&'[)&.l'

[)&.l'6#.1'#..6/A'2%9-4'%#-%/'

@%*-#'6#.1'J..3'>%,G<%/8'

@%*-#'6#.1'h-8+,3-'@%/8+&5'

@%/*-<%*-#'F#-%*1-&*'-|)-&*'

@%*-#'6#.1'@%/8+&5'K%,8+&-'

M+*,8-&'?'>%*8#..1'J3)12+&5'@%*-#'

J-#,-&*%5-'



! DS!

.#'2-/*+,+4-/'%&4'#-,.5&+*+.&'.6'#-/+4-&*+%3'5%#4-&'#)&.66'%/'%'/.)#,-'.6'<%*-#'*.'*8-'e+-/$--G'[+9-#:'

F8-#-'<%/'%3/.'&.'/+5&+6+,%&*',.##-3%*+.&'$-*<--&'*8-')/-'.6'6-#*+3+O-#/'.#'2-/*+,+4-/'%&4'+&,3)4+&5'

5%#4-&'<%/*-d#)&.66'+&'*8-'*.2',%)/-/'.6'3.,%3'#+9-#'2.33)*+.&:'

X'3%#5-'2#.2.#*+.&'.6'#-/2.&4-&*/'<%/8'*8-+#'1.*.#'9-8+,3-/'.&'*8-'2#-1+/-/'=ZZ:PYjEA'%&4'

DCj'.6'*8-1'%33.<'*8-'9-8+,3-'<%/8'#)&.66'*.'4#%+&'+&*.'*8-'/*#--*A'<8+3-'!Sj'%33.<'+*'*.'4#%+&'+&*.'%'

5%#4-&'%#-%A'%&4'Yj'4+#-,*A',.33-,*'%&4'4+/2./-'.6'+*'+&'*8-'/-<-#%5-'/0/*-1:''

[-,.5&+*+.&' .6' /*#--*' #)&.66' %/' %' /.)#,-' .6' <%*-#' *.' *8-' e+-/$--G' [+9-#' <%/' /+5&+6+,%&*30'

,.##-3%*-4' <+*8' 1%&%5-1-&*' .6' 9-8+,3-' <%/8' #)&.66' =z
B

' w' I:ICBZA' 2b+/,8-#/' w' C:CZPA' 2' w' C:CSYA'

/+5&+6+,%&*'%*'*8-'!Cj'3-9-3A'/--'X22-&4+7'P+E:'[-/+4-&*/'*8%*'#-,.5&+O-'/*#--*'#)&.66'%/'%'/.)#,-'.6'

<%*-#'*.'*8-'e+-/$--G'[+9-#'<-#-',.##-3%*-4'<+*8'*8./-'*8%*'%33.<'9-8+,3-'<%/8'#)&.66'*.'#)&' +&*.'

*8-'/*#--*:'F8-#-'<%/'&.',.##-3%*+.&'$-*<--&'1%&%5-1-&*'.6'9-8+,3-'<%/8'#)&.66'%&4'G&.<3-45-'

.6'/*.#1<%*-#'/0/*-1'4-/+5&A')&4-#/*%&4+&5'.6'%,,-2*%$3-'1%*-#+%3/'6.#'*8-'/*.#1<%*-#'/0/*-1A'.#'

#-,.5&+*+.&'.6'9-8+,3-'<%/8'#)&.66'%/'%'/.)#,-'.6'<%*-#'*.'*8-'e+-/$--G'[+9-#:'F8+/'+&4+,%*-/'*8%*'*8-'

#-/+4-&*/' 4.' &.*' &-,-//%#+30' )&4-#/*%&4' *8%*' ,%#' <%/8+&5' #)&.66' 4+/,8%#5-4' +&*.' *8-' /*#--*' +/'

-9-&*)%330'4+/,8%#5-4'*.'*8-'#+9-#'9+%'*8-'/*.#1<%*-#'/0/*-1:'F8+/'%3/.'/)55-/*/'*8%*'#-/2.&4-&*/'

4.' &.*' 2-#,-+9-' %' ,.&&-,*+.&' $-*<--&' ,%#' <%/8+&5' %,*+9+*+-/' %&4' 2.*-&*+%3' +12%,*/' .&' *8-' #+9-#'

/0/*-1:''

K%&%5-1-&*'.6'9-8+,3-'<%/8'#)&.66'<%/'/+5&+6+,%&*30',.##-3%*-4'<+*8'#-/+4-&*'2-#/2-,*+9-'

.6' #-/2.&/+$+3+*0' 6.#' /*.#1<%*-#' 1%&%5-1-&*' =z
B

' w' !!:IDDIA' 2b+/,8-#/' w' C:!CBA' 2' w' C:CC\A' &-%#30'

/+5&+6+,%&*' %*' *8-' !Cj' 3-9-3A' /--' X22-&4+7' P`E:' [-/+4-&*/' *8%*' ,.&/+4-#' 3.,%3' 5.9-#&1-&*' *.' $-'

2#+1%#+30' #-/2.&/+$3-' 6.#'1%&%5-1-&*' .6' /*.#1<%*-#' +//)-/'<-#-' %//.,+%*-4'<+*8' #-/+4-&*/'<8.'

%33.<'*8-+#'9-8+,3-'<%/8'#)&.66'*.'63.<'+&*.'*8-'/*#--*:'

_6'*8-'#-/+4-&*/'*8%*'.<&'4.1-/*+,'%&+1%3/A'IZ:!Yj'2+,G')2'%&4'4+/2./-'.6'2-*'<%/*-:'F8-'

#-1%+&+&5'YB:DIj'%33.<'+*'*.'4-,.12./-'.)*/+4-'+&'9%#+.)/',.&4+*+.&/'=+:-:'%/'+/A'+&'%',.12./*'2+3-A'

.#'$)#+-4'$0'*8-'%&+1%3E:'F8-#-'<%/'&.'/+5&+6+,%&*',.##-3%*+.&'$-*<--&'2-*'<%/*-'1%&%5-1-&*'%&4'

+&,3)4+&5'4.1-/*+,'%&+1%3/'+&'*8-'*.2',%)/-/'.6'3.,%3'#+9-#'2.33)*+.&:'



! DZ!

K%&%5-1-&*' .6' 2-*' <%/*-' <%/' /+5&+6+,%&*30' ,.##-3%*-4' <+*8' #-,.5&+*+.&' .6' #-/+4-&*+%3'

5%#4-&' #)&.66'%/'%' /.)#,-'.6'<%*-#' *.' *8-' e+-/$--G'[+9-#' =z
B

'w'Z:C\IBA'2b+/,8-#/' w'C:CIYA'2'w'C:CZ!A'

/+5&+6+,%&*' %*' *8-' !Cj' 3-9-3A' /--' X22-&4+7' PGE:' [-/+4-&*/' *8%*' #-,.5&+O-' #)&.66' 6#.1' #-/+4-&*+%3'

5%#4-&/'%/'%'/.)#,-'.6'<%*-#'*.'*8-'#+9-#'<-#-'1.#-'%//.,+%*-4'<+*8'#-/+4-&*/'*8%*'2+,G-4')2'%&4'

4+/2./-4'.6'2-*'<%/*-'*8%&'*8./-'*8%*'3-6*'+*'.)*/+4-'+&'*8-'9%#+.)/'6.#1/:'F8-#-'<%/'&.',.##-3%*+.&'

$-*<--&'1%&%5-1-&*'2-*'<%/*-'%&4'G&.<3-45-'.6'/*.#1<%*-#'/0/*-1'4-/+5&'.#')&4-#/*%&4+&5'.6'

%,,-2*%$3-'1%*-#+%3/'6.#'*8-'/*.#1<%*-#'/0/*-1:'

K%&%5-1-&*' .6' 2-*' <%/*-/' <%/' /+5&+6+,%&*30' ,.##-3%*-4' <+*8' #-/+4-&*' 2-#/2-,*+9-' .6'

#-/2.&/+$+3+*0'6.#' 3.,%3'#+9-#'2.33)*+.&'=z
B

'w'Z:DIIYA'2b+/,8-#/'w'C:CYPA'2'w'C:CPZA'/+5&+6+,%&*'%*'*8-'Ij'

3-9-3A'/--'%22-&4+7'P3E:'[-/+4-&*/'*8%*'4.'&.*'.<&'2-*/A'2)*'<%/*-'.&'%',.12./*'2+3-A'.#'2)*'<%/*-'

+&*.' *8-'#)$$+/8'<-#-' 3-//' 3+G-30' *.' +&,3)4-'#-/+4-&*/' +&' *8-' *.2' *8#--'5#.)2/',.&*#+$)*+&5' *.' 3.,%3'

#+9-#'2.33)*+.&:''

_9-#'8%36'.6' *8-'#-/+4-&*/'*8%*'.<&'/<+11+&5'2..3/'%33.<'*8-'$%,G<%/8'*.'4#%+&' +&*.'*8-'

/*#--*'=I!:S!jL' +&,3)4+&5'YI:!Sj'*8%*'4#%+&'.&30'.&*.'*8-'/*#--*'%&4'S:YIj'*8%*'4#%+&'*.'$.*8'*8-'

/*#--*' %&4' /-<-#%5-' /0/*-1E:' F8-' #-1%+&+&5' #-/+4-&*/' 4#%+&' 2..3' $%,G<%/8' *.' %' 5%#4-&' %#-%'

=BB:IDjE'.#'*8-'/-<-#%5-'/0/*-1'=BB:IDjE:''

K%&%5-1-&*' .6' 2..3' $%,G<%/8' <%/' /+5&+6+,%&*30' ,.##-3%*-4' <+*8' )&4-#/*%&4+&5' .6'

%,,-2*%$3-'1%*-#+%3/' 6.#' 4+/2./%3' +&' /*.#1<%*-#' 4#%+&/' =z
B

' w' !!:SC!DA' 2b+/,8-#/' w' C:CBIA' 2' w' C:CZ!A'

/+5&+6+,%&*'%*'*8-'!Cj'3-9-3A'/--'X22-&4+7'P1E:'[-/+4-&*/'*8%*'$-3+-9-'*8%*'&.'1%*-#+%3'.*8-#'*8%&'

/*.#1<%*-#'/8.)34'$-'4+/2./-4'.6' +&'/*.#1<%*-#'4#%+&/'<-#-'%//.,+%*-4'<+*8'#-/+4-&*/'*8%*'%33.<'

2..3' $%,G<%/8' *.' 4#%+&' +&*.' *8-' /*#--*' .#' 5%#4-&' %#-%:'K%&%5-1-&*' .6' 2..3' $%,G<%/8'<%/' &.*'

/+5&+6+,%&*30',.##-3%*-4'<+*8'G&.<3-45-'.6'/*.#1<%*-#'/0/*-1'4-/+5&'.#'<+*8'#-,.5&+*+.&'.6'/*#--*'

#)&.66'.#'2..3'$%,G<%/8'%/',.&*#+$)*+&5'<%*-#'*.'*8-'e+-/$--G'[+9-#:'F8+/'+&4+,%*-/'*8%*'#-/+4-&*/'4.'

&.*'&-,-//%#+30')&4-#/*%&4'*8%*'2..3'$%,G<%/8'4#%+&-4'*.'*8-'/*#--*'+/'-9-&*)%330'4+/,8%#5-4'*.'*8-'

#+9-#'9+%'*8-'/*.#1<%*-#'/0/*-1:'F8+/'%3/.'/)55-/*/'*8%*'#-/2.&4-&*/'4.'&.*'2-#,-+9-'%',.&&-,*+.&'

$-*<--&'2..3'$%,G<%/8'%&4'2.*-&*+%3'+12%,*/'.&'*8-'#+9-#'/0/*-1:'



! DD!

' h-#0'6-<'#-/2.&4-&*/',.33-,*'/*.#1<%*-#'.&'*8-'2#-1+/-/'=Z:\IjEA'%3*8.)58'\C:DDj'#-2.#*'

*8%*' *8-0' 23%&' *.' 4.' /.' +&' *8-' 6)*)#-:' F8-' #-%/.&/' 6.#' ,.33-,*+&5' /*.#1<%*-#A' %1.&5' *8./-' *8%*'

%3#-%40'4.'/.A'+&,3)4-'-,.&.1+,'#-%/.&/'=,)*/',./*/A'SCjEA'-&9+#.&1-&*%3'.#',.&/-#9%*+.&'#-%/.&/'

=YCjEA' <%*-#' /)2230' /)223-1-&*%*+.&' =BCjEA' %&4' 6)&' .#' 2-#/.&%3' #-%/.&/' =-:5:' 8.$$+-/' /),8' %/'

2-#1%H,)3*)#-A' BCjE:' _6' *8./-' #-/+4-&*/' <8.' 4.' &.*' 23%&' *.' ,.33-,*' /*.#1<%*-#' ,+*-' %' #%&5-' .6'

#-%/.&/A' +&,3)4+&5]' -,.&.1+,' #-%/.&/' =*..'-72-&/+9-EA' &.*' -&.)58' /2%,-'.&' *8-'2#.2-#*0A' 3%,G'.6'

4-/+#-A' 3%,G' .6' G&.<3-45-A' 3%,G' .6' *+1-A' %&4' 3%,G' .6' 4-/+#-' *.' +&9-/*' +&' *8-' 2#.2-#*0' =+:-:' #-&*%3'

*-&%&*/E:'

(

C064#0*,(KL20$40*-0&

N%36' .6' *8-' #-/+4-&*/' #-2.#*-4'8%9+&5' -72-#+-&,-4'2#.$3-1/'<+*8' /*.#1<%*-#' 4#%+&%5-' +&'

*8-'2%/*' =IB:ZDj' +&'_$/-#9%*.#0A' YS:DDj' +&'n-<3%&4/A' IC:CCj' +&' *.*%3EL' %31./*' %33' .6' *8-/-'<-#-'

#-3%*-4' *.' 63..4+&5' =PY:!BjL' !Z:SIj' 63..4+&5' .6' 2#.2-#*0' %&4' ZS:YZj' #.%4' 63..4+&5E:' K./*'

+&4+9+4)%3/' -72-#+-&,-4' *8-/-' 2#.$3-1/' %*' 3-%/*' .&,-' %' 0-%#' =ZC:IPjE:'K%&0' #-/2.&4-&*/' *..G' +*'

)2.&' *8-1/-39-/' *.' %44#-//' *8-' 2#.$3-1' =YZ:CSjEA' <8+3-' /.1-' ,%33-4' *8-' 3.,%3' %)*8.#+*0' 6.#'

/)22.#*'=BC:IPjE'.#'4+4'&.*8+&5'%*'%33'=BS:YZjE:'F8-#-'<%/'&.'/+5&+6+,%&*',.##-3%*+.&'$-*<--&'3-&5*8'

.6'#-/+4-&,-'%&4'2%/*'2#.$3-1/'<+*8'/*.#1<%*-#'4#%+&%5-:'F8-#-'<%/'%3/.'&.'/+5&+6+,%&*',.##-3%*+.&'

$-*<--&'#-/+4-&*' #-/2.&/-' *.'/*.#1<%*-#'2#.$3-1/'%&4'G&.<3-45-'.6' *8-'%22#.2#+%*-'1)&+,+2%3'

$.40'*.',.&*%,*:'

X' /1%33' &)1$-#' .6' #-/+4-&*/' #-2.#*' 8%9+&5' .$/-#9-4' +&*-&*+.&%3' 1+/)/-' .6' /*.#1<%*-#'

4#%+&/'%/'%'4+/2./%3'1-,8%&+/1'=BS:YZjE:'_6'*8-/-'YY:YYj'8%4'%22#.%,8-4'*8-'2-#2-*#%*.#A'<8+3-'

.&30'I:ISj'8%4'$.*8'%22#.%,8-4'%&4'#-2.#*-4'*8-'%$)/-'*.'*8-'3.,%3'%)*8.#+*0A'%&4'*8-'#-1%+&+&5'

ICj'8%4'4.&-'&.*8+&5:'F8-#-'<%/'&.'/+5&+6+,%&*',.##-3%*+.&'$-*<--&'.$/-#9-4' +&*-&*+.&%3'1+/)/-'

%&4' #-/+4-&*' 2-#/2-,*+9-' .6' 5#.)2/' ,.&*#+$)*+&5' *.' 3.,%3' #+9-#' 2.33)*+.&' .#' ,%)/-/' .6' 3.,%3' #+9-#'

2.33)*+.&:' F8-#-' <%/' %3/.' &.' /+5&+6+,%&*' ,.##-3%*+.&' $-*<--&' #-/+4-&*' #-/2.&/-' *.' .$/-#9-4'



! DP!

+&*-&*+.&%3' 1+/)/-' .6' /*.#1<%*-#' 4#%+&/' %&4' G&.<3-45-' .6' *8-' %22#.2#+%*-' 1)&+,+2%3' $.40' *.'

,.&*%,*:'

n-%#30' 8%36' .6' #-/2.&4-&*/' #-2.#*' 8%9+&5' .$/-#9-4' )&+&*-&*+.&%3' 1+/)/-' .6' 3.,%3'

/*.#1<%*-#'4#%+&/'=YB:SIjE:'F8-/-'.$/-#9%*+.&/'6#-()-&*30'+&9.39-4'<%/8H.66'6#.1',.&/*#),*+.&'.#'

2%+&*+&5'/+*-/' =SI:IBjE'.#'<%/8H.66'.6' /*#--*'4-$#+/' =BZ:IPjE:' ;&' #-/2.&/-A'BC:SPj'.6' #-/2.&4-&*/'

%22#.%,8-4'*8-'#-/2.&/+$3-'2%#*0A'!C:\Yj'1%&%5-4'*8-'2#.$3-1'*8-1/-39-/A'%&4'S:Pj',.&*%,*-4'

*8-'%)*8.#+*0:'N.<-9-#A'*8-'1%`.#+*0'=SB:CZjE'*..G'&.'%,*+.&'*.'#-1-40'*8-'2#.$3-1:''

F8-#-' <%/' %' /+5&+6+,%&*' ,.##-3%*+.&' $-*<--&' .$/-#9-4' )&+&*-&*+.&%3' 1+/)/-' %&4' #-/+4-&*'

2-#/2-,*+9-'.6' ,.&*#+$)*.#/' *.' 3.,%3' #+9-#' 2.33)*+.&:' [-/2.&4-&*/' *8%*' 8%4'.$/-#9-4')&+&*-&*+.&%3'

1+/)/-' <-#-' 1.#-' 3+G-30' *.' +&,3)4-' #-/+4-&*/' +&' *8-' *.2' 6+9-' 5#.)2/' #-/2.&/+$3-' 6.#' 3.,%3' #+9-#'

2.33)*+.&'=z
B

'w'Z:B\DSA'2b+/,8-#/'w'C:C!CA'2!H/+4-4'b+/,8-#/'w'C:CCZA'2'w'C:CCZA'/+5&+6+,%&*'%*'*8-'Ij'3-9-3A'/--'

X22-&4+7' P&E:' W+1+3%#30A' #-/+4-&*/' *8%*' 8%4' .$/-#9-4' )&+&*-&*+.&%3' 1+/)/-' <-#-' 1.#-' 3+G-30' *.'

+&,3)4-' ,.&/*#),*+.&' 2#%,*+,-/' +&' *8-' *.2' 6+9-' 5#.)2/' #-/2.&/+$3-' 6.#' 3.,%3' #+9-#' 2.33)*+.&' =z
B

' w'

S:!PIPA'2b+/,8-#/'w'C:C!SA'2!H/+4-4'b+/,8-#/'w'C:C!BA'2'w'C:C!\A'/+5&+6+,%&*'%*'*8-'Ij'3-9-3A'/--'X22-&4+7'P.E:''

F8-#-'<%/'%'/+5&+6+,%&*',.##-3%*+.&'$-*<--&'.$/-#9-4')&+&*-&*+.&%3'1+/)/-'.6'/*.#1<%*-#'

4#%+&/'%&4'#-/+4-&*'2-#/2-,*+9-'.6'*8-',%)/-/'.6' 3.,%3'#+9-#'2.33)*+.&:'[-/+4-&*/'*8%*'8%4'.$/-#9-4'

)&+&*-&*+.&%3'1+/)/-'<-#-'1.#-'3+G-30'*.'+&,3)4-'5%#4-&'<%/*-d#)&.66'+&'*8-'*.2'6+9-',%)/-/'.6'3.,%3'

#+9-#'2.33)*+.&' =z
B

'w'Y:I\I!A'2b+/,8-#/'w'C:CIIA'2!H/+4-4' b+/,8-#/'w'C:C\BA'2'w'C:C\\A' /+5&+6+,%&*'%*' *8-'!Cj'

3-9-3A'/--'X22-&4+7'P2EA'%&4'<-#-'%3/.'1.#-'3+G-30'*.'+&,3)4-'$)+34+&5d,.&/*#),*+.&'<%/*-'+&'*8-'*.2'

*8#--',%)/-/'=z
B

'w'Y:CDP\A'2b+/,8-#/'w'C:CI!A'2!H/+4-4'b+/,8-#/'w'C:C\DA'2'w'C:CY\A'/+5&+6+,%&*'%*'*8-'!Cj'3-9-3A'

/--'X22-&4+7'P(E:' F8+/' +/' 3+G-30'$-,%)/-' *8-'1./*' ,.11.&30'.$/-#9-4'1+/)/-/'.6'4#%+&/' +&,3)4-4'

<%/8H.66'6#.1',.&/*#),*+.&'.#'2%+&*+&5'/+*-/'%&4'<%/8H.66'.6'/*#--*'4-$#+/:'

[-/+4-&*'#-/2.&/-'*.'.$/-#9-4')&+&*-&*+.&%3'1+/)/-'.6'/*.#1<%*-#'4#%+&/'<%/'/+5&+6+,%&*30'

,.##-3%*-4'<+*8'G&.<3-45-'.6'<8+,8'1)&+,+2%3'$.40' *.' ,.&*%,*' #-5%#4+&5' /*.#1<%*-#' +//)-/' =z
B

'w'

S:!\CZA'2b+/,8-#/' w' C:CPDA'2'w'C:!CIA' /+5&+6+,%&*' %*' *8-'!Cj' 3-9-3A' /--'X22-&4+7'P#E:' F8./-' #-/+4-&*/'

*8%*'%#-'%<%#-'.6'*8-'%22#.2#+%*-'1)&+,+2%3'$.40'*.',.&*%,*'6.#'/*.#1<%*-#H#-3%*-4'2#.$3-1/'<-#-'



! PC!

1.#-'%//.,+%*-4'<+*8' #-/+4-&*/' *%G+&5'&.'%,*+.&A'%22#.%,8+&5' *8-' #-/2.&/+$3-'2%#*0A'.#'1%&%5+&5'

*8-'2#.$3-1'*8-1/-39-/' *8%&'<+*8' *8./-' *8%*' ,.&*%,*-4' *8-'%)*8.#+*0' =.&30'!C:I\j'.6' *8./-' *8%*'

G&-<'<8.' *.' ,.&*%,*' %,*)%330' 4+4E:' R+/,)//+.&/'<+*8' #-/+4-&*/' #-9-%3-4' %' 3-9-3' .6'1+/*#)/*' .6' *8-'

1)&+,+2%3+*0'*.'#-/2.&4'*.'#-2.#*-4'2#.$3-1/:'K)3*+23-'#-/+4-&*/'-723+,+*30'/*%*-4'*8%*'*8-0'4+4'&.*'

.#'<.)34'&.*',.&*%,*'*8-'1)&+,+2%3+*0'$-,%)/-'.6'2#-9+.)/'-72-#+-&,-'.6'+&%,*+.&:'

[-/+4-&*' #-/2.&/-' *.' )&+&*-&*+.&%3' 1+/)/-' .6' /*.#1<%*-#' 4#%+&/' <%/' /+5&+6+,%&*30'

,.##-3%*-4' <+*8' #-/+4-&*' 2-#/2-,*+9-' .6' #-/2.&/+$+3+*0' 6.#' /*.#1<%*-#' 1%&%5-1-&*' +//)-/' ' =z
B

' w'

P:BP!ZA'2b+/,8-#/'w'C:CPSA'2'w'C:!IDA'/+5&+6+,%&*'%*'*8-'!Cj'3-9-3A'/--'X22-&4+7'P/E:'[-/2.&4-&*/'*8%*'

,.&/+4-#' #-/+4-&*/' *.'8%9-' /-,.&4%#0' #-/2.&/+$+3+*0' 6.#' /*.#1<%*-#'1%&%5-1-&*'<-#-'%//.,+%*-4'

<+*8'*8./-'*8%*'*..G'&.'%,*+.&'<8-&'*8-0'.$/-#9-4'+&*-&*+.&%3'1+/)/-:'N.<-9-#A'#-/2.&4-&*/'*8%*'

,.&/+4-#' 2#.2-#*0' .<&-#/' *.' 8.34' /-,.&4%#0' #-/2.&/+$+3+*0' <-#-' 1.#-' 3+G-30' *.' %22#.%,8' *8-'

#-/2.&/+$3-'2%#*0A'1%&%5-'+*'*8-1/-39-/'.#',.&*%,*'*8-'%)*8.#+*0:'F8+/'+&4+,%*-/'*8%*'/.1-'#-/+4-&*/'

%#-'<+33+&5'*.'%,,-2*'%'3-9-3'#-/2.&/+$+3+*0'6.#'1%&%5+&5'/*.#1<%*-#:'

[-/+4-&*/'<-#-'%/G-4'8.<'*8-0'<.)34'#-/2.&4'+&'%'802.*8-*+,%3'/+*)%*+.&'<8-#-'*8-'/%<'%'

$3.,G-4' .#' 63..4+&5' 4#%+&:' K./*' #-/2.&4-&*/' $-3+-9-' *8%*' *8-0' <.)34' ,.&*%,*' *8-' %)*8.#+*0'

=Y!:!DjEA'1%&%5-' +*' *8-1/-39-/' =BP:Y!jEA'.#'4.'$.*8' =B\:I\jE:'_&30'I:DDj'.6' #-/+4-&*/'/%+4' *8-0'

<.)34'+5&.#-'+*:'W+1+3%#30A'#-/+4-&*/'<-#-'%/G-4'8.<'*8-0'<.)34'#-/2.&4'+&'%'802.*8-*+,%3'/+*)%*+.&'

<8-#-' *8-0' .$/-#9-4' +&*-&*+.&%3'1+/)/-' .6' %' /*.#1<%*-#' 4#%+&:'K./*' #-/2.&4-&*/' /%0' *8%*' *8-0'

<.)34'1%&%5-' +*' *8-1/-39-/' =+:-:' %22#.%,8' *8-' #-/2.&/+$3-' 2%#*0L' Y!:!DjEA' ,.&*%,*' *8-' %)*8.#+*0'

=BC:IPjEA'.#'4.'$.*8'=BC:IPjEA'<+*8'.&30'!S:!Dj',3%+1+&5'*8%*'*8-0'<.)34'4.'&.*8+&5:''

F8-' #-/2.&/-/' *.' *8-' %$.9-' ()-/*+.&/' %#-' /)11%#+/-4' +&' b+5)#-' Y:Z:' ;&' #-/2.&/-' *.'

-72-#+-&,-4'/+*)%*+.&/A'#-/+4-&*/'1.#-'.6*-&'#-2.#*-4'8%9+&5'1%&%5-4'*8-'2#.$3-1'*8-1/-39-/'.#'

*%G-&'&.'%,*+.&:';&'#-/2.&/-'*.'802.*8-*+,%3'/+*)%*+.&/A'#-/2.&4-&*/'1.#-'6#-()-&*30',3%+1-4'*8%*'

*8-0'<.)34'1%&%5-'+*'*8-1/-39-/'%&4d.#',.&*%,*'*8-'%)*8.#+*0:''



! P!!

'

b+5)#-' Y:Z]' [-/2.&/-/' *.' %,*)%3' -72-#+-&,-/' %&4' 802.*8-*+,%3' ()-/*+.&/' +&9.39+&5' /*.#1<%*-#'

4#%+&/:' TK%&%5-4' +*' *8-1/-39-/U' 1%0' #-6-#' *.' ,3-%#+&5' %' $3.,G-4' 4#%+&' .#' %22#.%,8+&5' *8-'

#-/2.&/+$3-'2%#*0:'

'

F8-#-' <%/' &.' /+5&+6+,%&*' ,.##-3%*+.&' $-*<--&' *8-' #-/2.&/-/' .6' #-/+4-&*/' *.' .$/-#9-4'

/*.#1<%*-#' 2#.$3-1/' %&4' 802.*8-*+,%3' /*.#1<%*-#' 2#.$3-1/' =z
B

' w' P:BSCSA' 2b+/,8-#/' w' C:!ISA' 2' w'

C:!IPA' /--' X22-&4+7' P*E:' [-/2.&/-/' <-#-' &.*' ,.&/+/*-&*' $-*<--&' 802.*8-*+,%3' %&4' %,*)%3'

-72-#+-&,-/]'SP:B\j'.6'#-/+4-&*/'*8%*',3%+1-4'*8-0'<.)34'1%&%5-'*8-'2#.$3-1'*8-1/-39-/'4+4'/.'+&'

*8-' %,*)%3' -72-#+-&,-'<8+3-' B\:CDj' +5&.#-4' +*A' %&4' BB:BBj'.6' #-/+4-&*/' *8%*' ,3%+1-4' *8-0'<.)34'

,.&*%,*'*8-0'%)*8.#+*0'4+4'/.'<8+3-'\\:\\j'1%&%5-4'+*'*8-1/-39-/'%&4'YY:YYj'+5&.#-4'+*:'N.<-9-#A'

*8-' #-/2.&/-/' .6' #-/+4-&*/' *8%*' 8%4' .$/-#9-4' +&*-&*+.&%3' 1+/)/-' .6' /*.#1<%*-#' 4#%+&/' <-#-'

/+5&+6+,%&*30' ,.##-3%*-4' <+*8' *8-+#' 802.*8-*+,%3' #-/2.&/-' *.' 1+/)/-' .6' %' /*.#1<%*-#' 4#%+&' =z
B

' w'

B!:ZICCA' 2b+/,8-#/' w' C:CC!A' 2' w' C:CCIA' /+5&+6+,%&*' %*' *8-' Ij' 3-9-3A' /--' X22-&4+7' P)E:' [-/2.&/-/'

#-1%+&-4' 1./*30' ,.&/+/*-&*' $-*<--&' %,*)%3' %&4' 802.*8-*+,%3' /+*)%*+.&/A' <+*8' .&30' !S:SZj' .6'

#-/2.&4-&*/',3%+1+&5'*.'%22#.%,8'*8-'#-/2.&/+$3-'2%#*0'.#',.&*%,*'*8-'%)*8.#+*0'+&'*8-'802.*8-*+,%3'

,%/-' <8+3-' *%G+&5' &.' %,*+.&' +&' *8-' %,*)%3' -72-#+-&,-:' F8-/-' 4+66-#-&,-/' +&4+,%*-' %' 4+/,#-2%&,0'

$-*<--&' -72-,*-4' %&4' %,*)%3' 2)$3+,' #-/2.&/-/' *.' /*.#1<%*-#' 2#.$3-1/A' 8.<-9-#A' *8-' #-%/.&/'

$-8+&4'/),8'4+66-#-&,-/'%#-'$-0.&4'*8-'/,.2-'.6'*8+/'*8-/+/:'''

C' !C' BC' \C' YC' IC' SC' ZC'

;&*-&m.&%3'K+/)/-'

b3..4+&5d>3.,G-4'R#%+&'

"&+&-&m.&%3'K+/)/-'

;&*-&m.&%3'K+/)/-'

b3..4+&5d>3.,G-4'R#%+&'

J-#,-&*%5-'

N
0
2
.
*
8
-
m
,
%
3'
''
''
''
''
''
V
7
2
-
#
+-
&
,
-
''
''
''
''

K%&%5-=4E';*'F8-1/-39-/'

Q.&*%,*=-4E'X)*8.#+*0'

>.*8'

n.'X,m.&'



! PB!

[-/+4-&*U/'802.*8-*+,%3'#-/2.&/-'*.'%'$3.,G-4'/*.#1<%*-#'4#%+&'<%/'/+5&+6+,%&*30',.##-3%*-4'

<+*8'3-9-3'.6',.&,-#&'6.#'*8-'e+-/$--G'[+9-#'=z
B

'w'BI:\DZCA'2b+/,8-#/'w'C:CCDA'2'w'C:C!\A'/+5&+6+,%&*'%*'

*8-' Ij' 3-9-3A' /--'X22-&4+7' P9E:' F8./-' #-/+4-&*/'<+*8' %' 8+58-#' 3-9-3' .6' ,.&,-#&' 6.#' *8-' -,.3.5+,%3'

8-%3*8' .6' *8-' #+9-#' <-#-'1.#-' 3+G-30' *.' ,3%+1' *8%*' *8-0'<.)34'1%&%5-' *8-' 2#.$3-1A' ,.&*%,*' *8-'

%)*8.#+*0A'.#'4.'$.*8A'#%*8-#'*8%&'+5&.#-'*8-'$3.,G%5-:''

[-/+4-&*U/'802.*8-*+,%3'#-/2.&/-'*.'%'$3.,G-4'/*.#1<%*-#'4#%+&'<%/'/+5&+6+,%&*30',.##-3%*-4'

<+*8' #-/+4-&*' 2-#/2-,*+9-' .6' #-/2.&/+$+3+*0' 6.#' /*.#1<%*-#' 1%&%5-1-&*' =z
B

' w' !S:P\CYA' 2b+/,8-#/' w'

C:CSDA'2'w'C:CCBA'/+5&+6+,%&*'%*' *8-'!Cj' 3-9-3A' /--'X22-&4+7'P<E:' '[-/2.&4-&*/' *8%*',.&/+4-#' 3.,%3'

5.9-#&1-&*'*.'$-'2#+1%#+30'#-/2.&/+$3-'6.#'1%&%5-1-&*'.6'/*.#1<%*-#'+//)-/'<-#-'%//.,+%*-4'<+*8'

#-/+4-&*/'*8%*'<.)34'802.*8-*+,%330',.&*%,*'*8-'%)*8.#+*0'*.'#-/2.&4'*.'%'$3.,G-4'.#'63..4+&5'4#%+&:'

[-/+4-&*U/' 802.*8-*+,%3' #-/2.&/-' *.' 1+/)/-' .6' %' /*.#1<%*-#' 4#%+&' <%/' %3/.' /+5&+6+,%&*30'

,.##-3%*-4'<+*8' #-/+4-&*'2-#/2-,*+9-'.6' #-/2.&/+$+3+*0' 6.#' /*.#1<%*-#'1%&%5-1-&*' =z
B

' w' BC:!YDDA'

2b+/,8-#/'w'C:CBDA'2'w'C:C!CA'/+5&+6+,%&*'%*'*8-'Ij'3-9-3A'/--'X22-&4+7'P7E:'[-/2.&4-&*/'*8%*',.&/+4-#'

#-/+4-&*/'%&4d.#'2#.2-#*0'.<&-#/'*.'8.34'/-,.&4%#0'#-/2.&/+$+3+*0'6.#'1%&%5-1-&*'.6'/*.#1<%*-#'

+//)-/'<-#-'%//.,+%*-4'<+*8'#-/+4-&*/'*8%*'<.)34'%22#.%,8'%&' +&4+9+4)%3'1+/)/+&5'*8-'/*.#1<%*-#'

/0/*-1:' X5%+&A' *8+/' +&4+,%*-/' %' 3-9-3' .6'<+33+&5&-//' *.' %//)1-' /.1-' #-/2.&/+$+3+*0' 6.#' /*.#1<%*-#'

1%&%5-1-&*:'

'

F0F(#32B(-@>231B94;8(

' X' *.*%3' .6' BC' .$/-#9%*+.&' /-//+.&/'<-#-' ,.&4),*-4' +&' -%,8'.6' *8-' /*)40' %#-%/' 4)#+&5' *8-'

/%123+&5'2-#+.4:'F%$3-'Y:!S'2#-/-&*/'%'/)11%#0'.6'*8-'%,*+9+*+-/'.$/-#9-4'2-#'%#-%:'

'

'

'

'

'



! P\!

F%$3-'Y:!S]'W)11%#0'.6'%#-%'.$/-#9%*+.&/'

#794149K( ,25:B8D>( -@>231B9;3K(( %;9B:(

[-/+4-&*d<.#G-#'<%/8+&5'2%9-4'/)#6%,-'<+*8'4+/,8%#5-'

63.<+&5'+&*.'/*#--*d,)39-#*'

!C' \' !\'

[-/+4-&*d<.#G-#'/<--2+&5'4-$#+/'+&*.'4#%+&' B' C' B'

[-/+4-&*d<.#G-#'2.)#+&5'$),G-*'+&*.',)39-#*d4#%+&' I' I' !C'

[-/+4-&*+%3'<.#G-#',3-%#+&5'4#%+&d,)39-#*' !' C' !'

W*#--*'/<--2+&5'%&4d.#'4#%+&',3-%#+&5'$0'1)&+,+2%3'<.#G-#=/E'

.#'_>W;R'

B' I' Z'

Q.&/*#),*+.&'.#'#.%4'<.#G' S'y' Z' !\'

y';&,3)4-/',.&/*#),*+.&'.&'.&-'/+*-'*8%*',.&*+&)-4'*8#.)58.)*'*8-'/%123+&5'2-#+.4'

'

' _&' !\' .,,%/+.&/' #-/+4-&*/' .#' #-/+4-&*+%3'<.#G-#/'<-#-' .$/-#9-4'<%/8+&5' 2%9-4' /)#6%,-/A'

<+*8' 4+/,8%#5-' 63.<+&5' +&*.' *8-' /*#--*' .#' 4#%+&%5-' ,)39-#*A' %&4' .&' !C' .,,%/+.&/' +&4+9+4)%3/' <-#-'

.$/-#9-4' 4+/,8%#5+&5' <%/*-<%*-#' =.6' )&G&.<&' ,.&*-&*/E' 4+#-,*30' +&*.' %' /*.#1' ,)39-#*' .#' 4#%+&:'

F8-/-' %,*+9+*+-/' %#-' %49+/-4' %5%+&/*' $0' *8-' Q+*0' .6' Q%2-' F.<&' =Q+*0' .6' Q%2-' F.<&A' Q%*,81-&*A'

W*.#1<%*-#'%&4'[+9-#'K%&%5-1-&*A'&:4:E:'F8-#-'<%/'%3/.'-9+4-&,-'.6'<%/*-<%*-#',.&*%+&+&5'2%+&*'

%&4'4-*-#5-&*/'$-+&5'4+/,8%#5-4'+&*.'*8-'/*.#1'4#%+&/'+&'$.*8'/*)40'%#-%/'=b+5)#-'Y:DE:'

'''''''' '

b+5)#-' Y:D]' V9+4-&,-' .6' 1+/)/-' .6' /*.#1<%*-#' 4#%+&/:' F8-' +1%5-/' /8.<' -9+4-&,-' .6' <%/*-<%*-#'

,.&*%+&+&5' 2%+&*' =3-6*H8%&4' +1%5-E' %&4' 4-*-#5-&*/' =#+58*H8%&4' +1%5-E' 4)12-4'.#' 4+/,8%#5-4' +&*.'

*8-'/*.#1'4#%+&:'J8.*./'*%G-&'$0'V3+O%$-*8'@%#4:'



! PY!

W*#--*' /<--2+&5' %&4' 4#%+&' ,3-%#+&5'<%/' .$/-#9-4' .&' -+58*' .,,%/+.&/]'1./*' 6#-()-&*30' $0'

1)&+,+2%3' .#' _>W;R' <.#G-#/' %&4' .&,-' $0' %' #-/+4-&*+%3' <.#G-#:' _&' .&-' .6' *8-/-' .,,%/+.&/' +&'

n-<3%&4/A' BB' <.#G-#/' <-#-' ,.&*#%,*-4' $0' *8-'1)&+,+2%3+*0' *.' ,3-%&' /*#--*' %&4' #.%4/+4-' 5%#4-&'

4-$#+/'6.#'6+9-'4%0/'+&'2#-2%#%*+.&'6.#'*8-',.1+&5'<+&*-#'/*.#1/:'X,,.#4+&5'*.'*8-'<.#G-#/A'*8+/'<%/'

&.*'-&.)58'*+1-'*.'#-1.9-'%33'.6'*8-'4-$#+/'6#.1'*8-'+&*-&4-4'%#-%:'

Q.&/*#),*+.&' %,*+9+*+-/' <-#-' ,.11.&' +&' $.*8' /*)40' %#-%/:' ;&' *8-' n-<3%&4/' /*)40' %#-%A'

,.&/*#),*+.&'.&'%'/+&53-'2#.2-#*0',.&*+&)-4'*8#.)58.)*'*8-'/%123+&5'2-#+.4'=+&,3)4-4'.&,-'+&'*8-'

*.*%3'n-<3%&4/',.)&*' +&'F%$3-'Y:!SE:'F8+/' /+*-'<%/' 6#-()-&*30' /--&'<+*8' 3%#5-'2+3-/'.6' /%&4'.#' /.+3'

%3.&5' *8-' #.%4/+4-A' <+*8' &.' ,.9-#+&5' .#' 2#.*-,*+.&' 6#.1' #%+&' <%/8H.66:' X' /+1+3%#' /+*)%*+.&' <%/'

#-,.#4-4'+&'_$/-#9%*.#0A'$)*'.&30'.&'.&-'.,,%/+.&'.6'%'/8.#*-#'4)#%*+.&:'F8-'#-/)3*+&5'4-3+9-#0'.6'

/%&4'%&4'/.+3'*.'*8-'/*.#1<%*-#'/0/*-1'<%/'-9+4-&,-4'$0'*8-'9+/+$3-'%,,)1)3%*+.&'.6'4-$#+/'$.*8'+&'

*8-'#.%4/+4-',)39-#*'%&4'*8-'4#%+&'+&3-*:'b+5)#-'Y:P'4+/23%0/'-7%123-/'.6'*8-/-'.$/-#9%*+.&/:'

'

b+5)#-'Y:P]';1%5-/'.6')&,.9-#-4'/%&4'2+3-'%&4'<%/8H.66'+&*.'*8-'/*.#1<%*-#'/0/*-1:'J8.*./'*%G-&'

$0'V3+O%$-*8'@%#4:'

'

'

'

'

'



! PI!

F0S(AJ==B3K(B8D(.4>7J>>4;8(

F0S0)(VB923(`JB:49K(

F8-'#-/)3*/'/8.<'*8%*'/*.#1<%*-#'()%3+*0' +/'8+5830'9%#+%$3-A'$.*8'/2%*+%330'%&4'*-12.#%330:'

F%$3-'Y:!Z'2#-/-&*/'%'/)11%#0'.6'*8-'<%*-#'()%3+*0'2%#%1-*-#'*#-&4/'6.#'*8-'1)3*+23-'-723%&%*.#0'

9%#+%$3-/:''

'

F%$3-'Y:!Z]'W)11%#0'.6'<%*-#'()%3+*0'*#-&4/'

(
#89272D289(
.3K(.BK>((

'B48GB::(( A2B>;8(( #32B(( +892372<9(

(
=j'Q8%&5-'

2-#'+&,#-%/-'

.6'!'4%0E(

=j'Q8%&5-'

2-#'+&,#-%/-'

.6'!'11E'y(

=j'Q8%&5-'+&'

/2#+&5'9/:'

<+&*-#E'

=j'Q8%&5-'+&'

n-<3%&4/'9/:'

_$/-#9%*.#0E(

=h%3)-'<8-&'

RA'[A'WA'X'w'CE'

<"( H'C:!' s'C:!' s'BS' nX' D:\Y'

%.A( s'S:!D'' H'!:C' nX' nX' IY:IPDB'221'

-39H;<H;><HB92( s'D:\\'' H'!:C' s'DP:SI' nX' C:BZD\'15d3'

#==;84B( s'!C:IB' H'!:C' s'YS:B\' nX' C:BYCD'15d3'

,493B92( nX' nX' nX' H'!I:S\' C:ICSS'15d3'

,493492( H'\:PB' H'!:C' s'\Z:Z!' nX' C:CCZB'15d3'

y'[-6-#/'*.',-&*#-4'%9-#%5-'#%+&6%33'

'

F8-'#-/)3*/'/8.<'*8%*'%33'2%#%1-*-#/'-7,-2*'&+*#%*-'<-#-'/+5&+6+,%&*30'+&63)-&,-4'$0'#%+&6%33'

=/--'F%$3-'Y:!ZE:'F8+/'+/',.&/+/*-&*'<+*8'*8-'3+*-#%*)#-'=J+**'-*'%3:A'!PPIL'K)33+//'-*'%3:A'!PPSL'>-#*#%&4H

M#%`-</G+' -*' %3:A' !PPDL' e--' -*' %3:A' BCCBEA' %&4' +&4+,%*-/' *8%*' #%+&6%33' 9.3)1-' +/' %' 2#+1%#0' 4#+9-#' .6'

,.&*%1+&%&*' 3.%4+&5' %&4' <%*-#' ()%3+*0:' X&' +&,#-%/-' 6#.1' *8-' ,-&*#-4' %9-#%5-' #%+&6%33' 3-4' *.' %'

4-,#-%/-'+&'FRWA'.#*8.28./28%*-A'%11.&+%A'%&4'&+*#+*-',.&,-&*#%*+.&/:'F8+/'+/',.&/+/*-&*'<+*8'*8-'

Tb+#/*' b3)/8U' *8-.#0A' <8-#-$0' ,.&*%1+&%&*' ,.&,-&*#%*+.&/' 4-,#-%/-' <+*8' +&,#-%/+&5' #%+&6%33' %/'

/)#6%,-/' %#-' <%/8-4' ,3-%&' %&4' 3.%4/' %#-' 4+3)*-4' =K)33+//' -*' %3:A' !PPSL' >-#*#%&4HM#%`-</G+' -*' %3:A'

!PPDL'e--'-*'%3:A'BCCBE:'>-#*#%&4HM#%`-</G+'-*'%3:'=!PPDE'6.)&4'*8%*A'+&'/-2%#%*-'/*.#1<%*-#'/0/*-1/A'

DCj'.6'*8-'*.*%3'2.33)*%&*'1%//'+/'*#%&/2.#*-4'+&'*8-'6+#/*'ZYj'.6'*8-'*.*%3'#)&.66'4+/,8%#5-'9.3)1-'

6.#'ICj'.6'#%+&6%33'-9-&*/:'F8-'6+#/*'63)/8'+/'+&63)-&,-4'$0'1%&0'2%#%1-*-#/A'/),8'%/'#%+&6%33'+&*-&/+*0A'



! PS!

<%*-#/8-4'%#-%A' +12-#9+.)/'%#-%A'%&4'%&*-,-4-&*'4#0'<-%*8-#'2-#+.4'=c)2*%'?'W%)3A'!PPSL'e--'-*'

%3:A'BCCBE:''

[%+&6%33' %22-%#-4' *.' 8%9-' %' ,.&/+/*-&*' +&63)-&,-' .&' FRWA' .#*8.28./28%*-A' %11.&+%' %&4'

&+*#+*-',.&,-&*#%*+.&/A'8.<-9-#A'*8-'1%5&+*)4-'.6'*8-'6+#/*'63)/8'28-&.1-&.&'1%0'9%#0'4-2-&4+&5'

.&' *8-' 2.33)*%&*' =e--' -*' %3:A' BCCBE:' b.#' -7%123-A' #-/-%#,8' /)55-/*/' *8%*' /)/2-&4-4' /.3+4/' %&4'

.#*8.28./28%*-',.&,-&*#%*+.&/'%#-'/*#.&530'%66-,*-4'$0' *8-' 6+#/*' 63)/8'28-&.1-&.&' +&' #-/+4-&*+%3'

%#-%/' =!-!.E:' ' F8+/' /*)40' 4+4' &.*' ,.33-,*' /%123-/' 6#.1' *8-' .&/-*' .6' *8-' <+&*-#' #%+&0' /-%/.&A' %&4'

*8-#-6.#-'4.-/'&.*'%**-12*'*.'-7%1+&-'*8-'/-%/.&%3'6+#/*'63)/8'*8-.#0A'<8-#-$0'+&+*+%3'/*.#1'-9-&*/'

.6'*8-'#%+&0'/-%/.&'8%9-'8+58-#'2.33)*%&*',.&,-&*#%*+.&/'=e--'-*'%3:A'BCCYE:'X'8+58'2.33)*%&*'3.%4+&5'

%*'*8-'$-5+&&+&5'.6'%'/*.#1'-9-&*A'.#'#%+&0'/-%/.&A'1%0'$-',.&/-()-&*+%3'6.#'1%&%5-#/'/--G+&5'%&'

-66+,+-&*'/*.#1<%*-#'()%3+*0',.&*#.3'1-*8.4L'%'6.,)/'.&'#-1-4+%*+&5'*8-'+&+*+%3'3.%4'%&4'%44#-//+&5'
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BCC!L' >)*3-#' ?' R%9+-/A' BC!!E' *8-' #-/)3*/' +&4+,%*-' *8%*' #-/+4-&*+%3' %,*+9+*0' 1%0' 8%9-' %' /+5&+6+,%&*'

+&63)-&,-'.&'/*.#1<%*-#'()%3+*0'=2#.,-//'TMUE:'N.<-9-#A'#-/+4-&*/'4.'&.*'&-,-//%#+30'2-#,-+9-'*8-/-'

+12%,*/' +&'*8-'%$/-&,-'.6'8+5830'9+/+$3-'-66-,*/:'X'<-%G')&4-#/*%&4+&5'.6'*8-',.&&-,*+.&'$-*<--&'



! !CS!

,-#*%+&'%,*+9+*+-/'%&4'/*.#1<%*-#'()%3+*0'+&8+$+*/'*8-'%$+3+*0'.6'*8-'2)$3+,'*.'+&*-#2#-*'%&4'#-/2.&4'*.'

*8-+#'.<&'+12%,*/'.&'-,.3.5+,%3'2%**-#&/'%&4'2#.,-//-/A',#-%*+&5'+&'%'<-%G&-//'+&'3+&G%5-'TVU:''

' [-/+4-&*/' %#-' 5-&-#%330' ,.&,-#&-4' <+*8' *8-' -,.3.5+,%3' 8-%3*8' .6' *8-' )#$%&' <%*-#<%0:'

[-/*.#%*+.&'%&4')#$%&'5#--&+&5'2#.`-,*/A'/),8'%/'*8./-')&4-#*%G-&'$0'*8-'b.eA'8%9-',#-%*-4'.2-&'

/2%,-/'6.#'#-/+4-&*/'*.'9+/+*'#-5)3%#30:'X3*8.)58'*8+/' +&,#-%/-/'*8-'9+/+$+3+*0'.6'*8-')#$%&'<%*-#<%0A'

3%,G+&5' %' ,3-%#' )&4-#/*%&4+&5' .6' *8-' 3+&G%5-/' 4-/,#+$-4' %$.9-' +&8+$+*/' #-/+4-&*/' 6#.1' ,3-%#30'

+&*-#2#-*+&5'-,.3.5+,%3',.&4+*+.&/'+&'#-3%*+.&'*.'-&9+#.&1-&*%3'%&4'/.,+-*%3'+&63)-&,-/:'F8-'#-/)3*'+/'

%'<-%G'3+&G%5-'$-*<--&',8%&5-/'+&'-,.3.5+,%3',.&4+*+.&/'%&4',8%&5-/'+&'2-#,-2*+.&/'%&4'%**+*)4-/'

=2#.,-//'TcUE:'

' X3*8.)58' #-/+4-&*/' 8%9-' %' 5-&-#%3' G&.<3-45-' .6' *8-' 4-/+5&' .6' *8-' /*.#1<%*-#' /0/*-1A'

*8-#-'<%/' 3+**3-'%22#-,+%*+.&' 6.#' +*/',.123-7+*+-/'%&4' +&*-#,.&&-,*+.&/:'[-/+4-&*/'5-&-#%330'4.'&.*'

/--' %' ,.123-*-' 2+,*)#-' +&' <8+,8' %&' -1-#5-&*' /.,+%3H-,.3.5+,%3' /0/*-1' +/' 5-&-#%*-4' $0' ,.123-7'

+&*-#%,*+.&/' $-*<--&' 2-.23-A' /*.#1<%*-#' *-,8&.3.50' %&4' 1%&%5-1-&*A' %&4' -,.3.5+,%3' /0/*-1/:'

[-/2.&4+&5' *.' )&4-/+#%$3-' ,8%&5-/' +&' -,.3.5+,%3' 2%**-#&/A' 2#.,-//-/' .#' ,.&4+*+.&/' +/' +&8+$+*-4'

$-,%)/-' ,.123-*-' G&.<3-45-' 4.-/' &.*' %22-%#' *.' 8%9-' -&*-#-4' *8-' &.#1%*+9-' %&4' ,.5&+*+9-'

6%,)3*+-/'.6'*8-'/.,+-*%3',.&*-7*:''

' [-/+4-&*/'-72#-//'%' 3-9-3'.6'1+/*#)/*' +&'*8-'1)&+,+2%3+*0'%&4'%'#-3),*%&,-'*.',.11)&+,%*-'

,.&,-#&/' %&4' 2#.$3-1/' %//.,+%*-4' <+*8' *8-' /*.#1<%*-#' /0/*-1:' F8-' -9.3)*+.&' *.<%#4/' %' 1.#-'

/)/*%+&%$3-' )#$%&' -,./0/*-1' 2%#*+%330' 4-2-&4/' .&' /.,+-*0U/' %$+3+*0' *.' 2-#,-+9-' %&4' #-/2.&4' *.'

,8%&5+&5'&--4/'%&4',.&4+*+.&/' +&'*8-'$)+3*'%&4'&%*)#%3'-&9+#.&1-&*'=J+,G-*'-*'%3:A'!PPZL'>#.<&'-*'

%3:A'BCCPE:'F8-'2)$3+,'23%0/'%&'+12.#*%&*'#.3-'+&'/8%2+&5'*8-/-'#-/2.&/-/'%&4'%4%2*%*+.&/L'8.<-9-#A'

*8-'2)$3+,'+&63)-&,-'.&'/.,+-*%3'2%**-#&/'%&4'2#.,-//-/'+/'3+G-30'8+&4-#-4'$0'+*/'3%,G'.6'%<%#-&-//'.6'

/*.#1<%*-#' /0/*-1' ,.123-7+*+-/:' F8-#-6.#-A' +&%4-()%*-' %<%#-&-//' %&4' 2..#' ,.11)&+,%*+.&'

<-%G-&/',.&&-,*+.&'TNUA'%&4'6)#*8-#'+&8+$+*/'*8-'%$+3+*0'.6'#-/+4-&*/'%&4'*8-'1)&+,+2%3+*0'*.'2#.5#-//'

*.<%#4/'%'1.#-'4-/+#%$3-'/*%*-A'/),8'%/'%'1.#-'/)/*%+&%$3-',+*0:'K.9+&5'*.'%'T@%*-#<%0/'Q+*0U'<+33'



! !CZ!

#-()+#-' %&' .9-#8%)3' .6' *8-' ,.&9-&*+.&%3' 804#.H/.,+%3' ,.&*#%,*' =>#.<&' -*' %3:A' BCCPE' %&4' <.)34'

#-2#-/-&*'%'&-<'T*+1-H/*-2U'=c#+11'-*'%3:A'BCCCA'2:'IZSE'+&'*8-'"#$%&'V,.3.50'1.4-3'.6'b+5)#-'I:!A'

<+*8'/+5&+6+,%&*',8%&5-/'+&'/.,+-*%3'2%**-#&/'%&4'2#.,-//-/:''

'

S06(A<274B:(!;8>4D23B94;8>(48(9H2(#<<:42D(/3@B8(&7;:;LK(I;D2:(

' ;&' %2230+&5' *8-' "#$%&' V,.3.50' 1.4-3' *.' %' ,.123-7' /.,+%3H-&9+#.&1-&*%3' /0/*-1A' +*' +/'

+12.#*%&*' *.' *%G-' +&*.' ,.&/+4-#%*+.&'%33' +&*-#%,*+.&/'%&4' 6--4$%,G/' ,.&*%+&-4'<+*8+&' *8-'1)3*+23-'

9%#+%$3-/'%&4' 3+&G%5-/'4-/,#+$-4'$0' *8-'1.4-3' =$.7-/'%&4'%##.</A' #-/2-,*+9-30A' +&'b+5)#-/'!:!A'B:B'

%&4'I:!E:'X/'>)#&/'%&4'@-%9-#'=BCCDE'&.*-A'^*8-'5-&-#%*+.&'.6'G&.<3-45-'.6',.123-7'/0/*-1/'+/'%&'

-723.#%*.#0'2#.,-//L'%/'*8-',.&*-7*'+&'<8+,8'*8+/'G&.<3-45-'+/'*.'$-')/-6)3',8%&5-/A'<-'<+33'8%9-'*.'

,.&*+&)%330' #-9+/-' *8-' 6#%1-<.#G'<8+,8' 5-&-#%*-/' *8+/' G&.<3-45-a' =2:' IBE:' F8-#-6.#-A' %/' /.,+-*%3'

%&4d.#'-&9+#.&1-&*%3',.&4+*+.&/',8%&5-A'/),8'%/'*8#.)58'*8-'4-9-3.21-&*'.6'&-<'G&.<3-45-'%&4'

*-,8&.3.5+-/A' *8-/-' &-<' ,.&/+4-#%*+.&/' 1)/*' $-' <.#G-4' +&*.' *8-' 1.4-3A' %/' <-33' %/' *8-+#'

+123+,%*+.&/'%&4'6--4$%,G/'*.'.*8-#'1.4-3',.12.&-&*/:'

F8+/'/*)40')/-/'*8-'"#$%&'V,.3.50'1.4-3'*.'4-/,#+$-'*8-'TV,.3.5+,%3'2%**-#&/'%&4'2#.,-//-/U'

%&4'TQ8%&5-/'+&'2-#,-2*+.&/'%&4'%**+*)4-/U'%//.,+%*-4'<+*8')#$%&'4#%+&%5-'+&'*8-',.&*-7*'.6'6.#1%3'

#-/+4-&*+%3'4-9-3.21-&*' +&'Q%2-'F.<&A'W.)*8'X6#+,%:' ;&' *8+/' 3+1+*-4'%223+,%*+.&'.6' *8-'1.4-3A' +*' +/'

+12.#*%&*'*.'#-,.5&+/-'*8%*'1)3*+23-'/.,+-*%3'.#'-&9+#.&1-&*%3'2%**-#&/'%&4'2#.,-//-/'+&63)-&,-'*8-'

6+&4+&5/A' %/' <-33' %/' *8-+#' +123+,%*+.&/' 6.#' /)/*%+&%$+3+*0' %223+,%*+.&/:' b.#' -7%123-A' ,)3*)#%3'

,.&/+4-#%*+.&/A'<8+,8'1%0'-&5-&4-#',-#*%+&'#-/2.&/-/' 6#.1'#-/+4-&*/A'%#-',-&*#%3',.12.&-&*/'.6'

4-,+/+.&H1%G+&5' %&4' %#-' *8)/' G-0' *.' )&4-#/*%&4+&5' -&9+#.&1-&*%330' #-3-9%&*' 4-,+/+.&/' +&' 2.3+,0'

4-9-3.21-&*' %&4' +123-1-&*%*+.&' =c#+11' -*' %3:A' BCCCE:' "&4-#/*%&4+&5' 8.<' *8-/-' )&4-#30+&5'

2#.,-//-/'1%0' +&63)-&,-' *8-' %223+,%*+.&' .6' *8+/' G&.<3-45-' +/' 9+*%3' +&' ,#-%*+&5' %&4' +123-1-&*+&5'

6)*)#-'/)/*%+&%$3-'/*.#1<%*-#'2.3+,0:'X3*8.)58'$-0.&4'*8-'/,.2-'.6'*8+/'*8-/+/A'*8+/'<.)34'#-()+#-'%'

4--2-#'+&9-/*+5%*+.&'.6'*8-'"#$%&'V,.3.50'1.4-3'%/'%223+-4'*.')#$%&'/*.#1<%*-#'4#%+&%5-:'



! !CD!

;&'.#4-#' *.')/-' *8-'"#$%&'V,.3.50'1.4-3'%/'%' *..3' *.',#-%*-' /.,+%330'%&4'-&9+#.&1-&*%330'

/.)&4' 2.3+,0' 4-,+/+.&/A' *8-' -&*+#-' 1.4-3' 1)/*' $-' -723.#-4:' K)3*+23-' /,%3-/' .6' /.,+-*%3' /0/*-1/'

/8.)34'$-'+&9-/*+5%*-4A'+&,3)4+&5'6.#1%3'%&4'3-//'6.#1%3'+&/*+*)*+.&/A'%33'.6'<8+,8',.&*#+$)*-'*.'*8-'

+&*-#%,*+.&/' $-*<--&' *8-' )#$%&' -&9+#.&1-&*%3' %&4' /.,+-*0' =c#+11' -*' %3:A' BCCCE:' J.3+,0' %&4'

1%&%5-1-&*'4-,+/+.&/'1)/*'+&,.#2.#%*-'*-,8&+,%3'+&6.#1%*+.&'*8%*'+/'$%3%&,-4'<+*8',.&/+4-#%*+.&/'

.6'/.,+.H-,.&.1+,'6%,*.#/A'%&4'3.,%3'&--4/'%&4'9%3)-/'=N%/G+&/A'BC!BE:'X/'J+,G-**'-*'%3:'=BC!!E'&.*-A'

<8+3-'*8-'^#-5)3%*.#0'%&4'+&/*+*)*+.&%3'3%&4/,%2-/'1%0'4-*-#1+&-'*8-'63.<'.6'<%*-#'%&4'2.33)*+.&A'

*8-' /.,+%3' 3%&4/,%2-'1%0' 4-*-#1+&-' <8-#-' -&9+#.&1-&*%3' #-5)3%*+.&/' %#-' %,*)%330' -&6.#,-4a' =2:'

\BYE:' b)#*8-#A'8.<' *8-'1)*)%330' #-+&6.#,+&5'2+33%#/'.6' /.,+%3' +&/*+*)*+.&/' =,.5&+*+9-A' #-5)3%*+9-A'%&4'

&.#1%*+9-E'<+33' +&63)-&,-' *8-'%4.2*+.&'.6'&-<'/)/*%+&%$3-'%22#.%,8-/'1)/*'$-',.&/+4-#-4'<+*8+&'

*8-' 3.,%3' ,.&*-7*' =W,.**A' !PPIL' J+,G-**' -*' %3:A' BC!!E:' F8-#-6.#-A' *8-' +123+,%*+.&/' %&4'

#-,.11-&4%*+.&/'4-/,#+$-4'$-3.<A'<8+3-'+&6.#1-4'$0'*8-'#-/)3*/'.6'*8+/'/*)40A'<.)34'$-&-6+*'6#.1'

%'4--2-#'%223+,%*+.&'.6'*8-'"#$%&'V,.3.50'1.4-3A'<+*8'%33'/.,+-*%3'/,%3-/'%&4'+&*-#%,*+.&/'*%G-&'+&*.'

%,,.)&*:' N.<-9-#A' 6)33' %223+,%*+.&' .6' *8-' "#$%&' V,.3.50' 1.4-3' <.)34' #-()+#-' %&' +&*-5#%*-4'

#-/-%#,8' *-%1A'$#+&5+&5' /,+-&*+/*/' 6#.1' *8-'&%*)#%3A' /.,+%3' %&4'-&5+&--#+&5' /,+-&,-/' *.5-*8-#' +&' %'

)&+6+-4'#-/-%#,8'-&4-%9.)#'=c#+11'-*'%3:A'BCCCE:'

'

S0?(+=<:47B94;8>(G;3(IB8BL2=289(

' F8-' Q+*0' .6' Q%2-' F.<&U/' 2#.5#-//+9-' /*.#1<%*-#' 1%&%5-1-&*' 2.3+,+-/' 8%9-' %,8+-9-4'

3+1+*-4'/),,-//'=N%/G+&/A'BC!BE:'X3*8.)58'*8-'2.3+,+-/'%#-'%3+5&-4'<+*8'W"RW'2#+&,+23-/A',.&9-&*+.&%3'

/*.#1<%*-#'1%&%5-1-&*'*-,8&+()-/'2-#/+/*:'F8+/' #-()+#-/' 3%#5-'%1.)&*/'.6' #-/.)#,-/' +&'.#4-#'*.'

1%&%5-' %&4' 1%+&*%+&' *8-' /0/*-1A' $0' %' /+5&+6+,%&*30' )&4-#6)&4-4' 4-2%#*1-&*' 6#%51-&*-4' 6#.1'

.*8-#'4-2%#*1-&*/'1%&%5+&5' *8-')#$%&'<%*-#',0,3-' =b+/8-#Hi-66-/'?'X#1+*%5-A'BC!\E:'F8-',)##-&*'

%22#.%,8A' <+*8' +*/' 6.,)/' .&' *-,8&.3.5+,%3' /.3)*+.&/' %&4' 63..4' 2#-9-&*+.&A' 4.-/' &.*' 1--*' *8-'

#-()+#-1-&*/'6.#'/)/*%+&%$3-'1%&%5-1-&*'%&4'-&9+#.&1-&*%3'2#.*-,*+.&'2)*'6.#*8'$0'*8-'n%*+.&%3'



! !CP!

V&9+#.&1-&*%3'K%&%5-1-&*' X,*' .6' !PPDA' *8-' n%*+.&%3'@%*-#' X,*' .6' !PPDA' %&4' *8-' Q+*0' .6' Q%2-'

F.<&U/'/*.#1<%*-#'2.3+,+-/:''

' R+66)/-' 2.33)*+.&' 6#.1' )#$%&' /*.#1<%*-#' #-()+#-/' /+5&+6+,%&*30' 1.#-' %**-&*+.&' %&4'

#-/.)#,-/' +&'.#4-#' *.'1%&%5-'%&4'#-4),-'2.33)*+.&' +&')#$%&'<%*-#<%0/' =JR'n%+4..'?'X//.,+%*-/A'

BC!CE:' ;*' +/' #-,.11-&4-4' *8%*' *8-' Q+*0' .6' Q%2-' F.<&' -123.0' *%#5-*-4'1%&%5-1-&*' *-,8&+()-/'

,%2%$3-' .6' 2#+.#+*+O+&5' -9-&*/' 3+G-30' *.' 5-&-#%*-' -3-9%*-4' ,.&*%1+&%&*' +&2)*/A' *%G+&5' +&*.'

,.&/+4-#%*+.&' #%+&6%33A' 4#0' <-%*8-#' 2-#+.4/A' %&4' /-%/.&%3+*0:' ;&' %44+*+.&A' +4-&*+6+,%*+.&' .6' ,#+*+,%3'

/.)#,-'%#-%/'*8#.)58.)*'*8-'Q+*0',.)34'#-4),-'*8-'#-()+#-4'#-/.)#,-/'$0'1.#-'-66+,+-&*30'1%&%5+&5'

,.&*%1+&%&*'+&2)*/:'b.#'-7%123-A'>%&&-#1%&'-*'%3:'=!PP\E'+&4+,%*-'*8%*'1%&%5-1-&*'.6'.&30'!Yj'

.6'%'#-/+4-&*+%3'%#-%',%&',.&*#.3'.9-#'ZIj'.6'1./*',.&*%1+&%&*'3.%4/:'V123.0+&5'*8-/-'/*#%*-5+-/'+&'

&-<' %&4' -7+/*+&5' 4-9-3.21-&*/'<+33' &-,-//+*%*-' #-9+-<' .6' W"RW' $-/*'1%&%5-1-&*' 2#%,*+,-/' %&4'

6)#*8-#' #-/-%#,8' *.' +4-&*+60' *8-'1./*' -66+,+-&*' %&4' -66-,*+9-' *-,8&+()-/' %22#.2#+%*-' 6.#' 3.,%*+.&H

/2-,+6+,',.&*-7*/:'

' W*.#1<%*-#'1%&%5-1-&*'+&'*8-'Q+*0'.6'Q%2-'F.<&'%22-%#/'*.'3%,G'%'6)&,*+.&%3'2)$3+,' 3+&G'

%&4' 6--4$%,G' /0/*-1:' F8+/' 3+G-30' 3-%4/' *.' )&4-##-2.#*+&5' .6' 2.33)*+.&' +&,+4-&*/' $0' *8-' 2)$3+,' =JR'

n%+4..'?'X//.,+%*-/A'BC!CE:'F8-#-'%#-'%3/.'&.'3.,%3',.11)&+*0'.#'2)$3+,'+&*-#-/*'5#.)2/'*8%*'6.,)/'

.&'/)/*%+&%$3-'/*.#1<%*-#A',#-%*+&5'%'/+*)%*+.&'.6'T2.3+,0'<+*8.)*'2)$3+,/U'%&4'3-%9+&5'*8-'2.3+*+,%3A'

*-,8&+,%3'%&4'/,+-&*+6+,',.11)&+*0'*.'#-5)3%*-'*8-'2.3+,0'%5-&4%'=K.#+/.&'?'>#.<&A'BC!!E:'@8+3-'

,.11)&+*0'2-#/2-,*+9-/'%&4'9%3)-/'23%0'%&'+12.#*%&*'#.3-'+&'/8%2+&5'*8-'804#.H/.,+%3',.&*#%,*'%&4'

/.,+-*%3',.&*-7*A' *8-#-' +/' 3+1+*-4'.22.#*)&+*0' 6.#' *8-'2)$3+,' *.' +&63)-&,-'Q%2-'F.<&U/'%22#.%,8'*.'

/*.#1<%*-#'1%&%5-1-&*:'

' F8-' Q+*0' .6' Q%2-' F.<&U/' %4.2*+.&' .6' /)/*%+&%$3-' 4#%+&%5-' 2#+&,+23-/' 4-1.&/*#%*-/' %'

&-,-//%#0' ,.5&+*+9-' /8+6*' *.<%#4/' )#$%&' /)/*%+&%$+3+*0A' 8.<-9-#A' +&' /),8' %' *#%&/+*+.&' ,8%&5-/' +&'

/.,+-*%3' 2-#,-2*+.&/' %&4' 9%3)-/'1)/*' .,,)#' $-6.#-' #-5)3%*+.&/' %&4'1%&%5-1-&*' ,%&' /),,-//6)330'

-9.39-' =>#.<&' -*' %3:A' BCCPL' W,.**A' !PPIE:' X3*8.)58' *8-' Q+*0' 8%/' %**-12*-4' *.' ,.11)&+,%*-' +*/'



! !!C!

/*.#1<%*-#'2.3+,+-/' *.'1)&+,+2%3'.66+,+%3/A' *8-'2)$3+,A'%&4'-&9+#.&1-&*%3' +&*-#-/*'5#.)2/' =N%/G+&/A'

BC!BEA' %<%#-&-//' 4.-/' &.*' %22-%#' *.' 8%9-' 2-#1-%*-4' *8-' 5-&-#%3' 2)$3+,' 1+&4/-*:' ;*' +/'

#-,.11-&4-4' *8%*' *8-' Q+*0' .6' Q%2-' F.<&' +&,.#2.#%*-' %'1.#-' +&*-&/+9-' -4),%*+.&%3' +&+*+%*+9-' *.'

#%+/-' %<%#-&-//' .6' *8-' 8)1%&H-,.3.5+,%3' 3+&G%5-/' %//.,+%*-4' <+*8' /*.#1<%*-#' 4#%+&%5-' %&4'

<%*-#<%0' 8-%3*8A' %/' <-33' %/' W"RW' *8-.#+-/' %&4' 2#+&,+23-/:' J)$3+,' -4),%*+.&' .6' 8)1%&H-,.3.5+,%3'

3+&G%5-/' ,%&' 6./*-#' ,8%&5-' +&' /.,+%3' -72-,*%*+.&/' %&4' $-8%9+.)#/' =R+-*O' -*' %3:A' BCCYL' b-+&/*-+&' ?'

N%11.&4A'BCCYEA'%&4'-&%$3-' *8-'2)$3+,' *.' +&*-#2#-*'%&4' #-%,*' *.')&4-/+#%$3-'-,.3.5+,%3'2%**-#&/'

%&4',.&4+*+.&/A'*8-#-$0'6%,+3+*%*+&5'2#.,-//-/'TVU'%&4'TcU'+&'b+5)#-'I:!:'[-/-%#,8-#/'-3/-<8-#-'8%9-'

&.*-4' *8%*' <8+3-' 6+&%&,+%3' #-/.)#,-/' +&63)-&,-' *8-' 3.,%3' ,%2%,+*0' 6.#' +&/*+*)*+.&%3' /)/*%+&%$+3+*0'

-66.#*/'=@8+*-'?'>./<-33A'BCCSL'>)*3-#'?'R%9+-/A'BC!!EA'#-,-2*+9+*0'*.'-4),%*+.&'+/',#+*+,%3'*.'-&%$3-'

#-63-,*+.&' %&4' -9%3)%*+.&' .6' /.,+%3H-,.3.5+,%3' 3+&G%5-/' =R+-*O' -*' %3:A' BCCYL' b-+&/*-+&' ?' N%11.&4A'

BCCYL' @8+*-' ?' >./<-33A' BCCSE:' b)#*8-#1.#-A' %<%#-&-//' %&4' )&4-#/*%&4+&5' .6' *8-/-'

+&*-#,.&&-,*+.&/'.6*-&' +&,#-%/-/'/)22.#*' 6.#'/)/*%+&%$3-' +&/*+*)*+.&%3' +&+*+%*+9-/' =@8+*-'?'>./<-33A'

BCCSL'@%5&-#A'BCCDL'K.#+/.&'?'>#.<&A'BC!!E:'F8)/A'+&,#-%/-4'2)$3+,'%<%#-&-//'<.)34'$-'1)*)%330'

#-+&6.#,+&5' .6' 2)$3+,' #-/2.&/+$+3+*0' %&4' *8-' Q+*0U/' +123-1-&*%*+.&' .6' /)/*%+&%$3-' 4#%+&%5-'

*-,8&+()-/:'

F8-' 9%3)%$3-' #.3-' .6' *8-' 2)$3+,' +&' /*.#1<%*-#' 4#%+&%5-' #-/-%#,8A' 23%&&+&5A' 1%&%5-1-&*'

%&4' 2.33)*+.&' 2#-9-&*+.&' 8%/' 5%+&-4' /+5&+6+,%&*' #-,.5&+*+.&' =-:5:' K%G/+1.9+,' ?' F%`%4%Hc)+3$-#*A'

BCC!L'R+-*O'-*'%3:A'BCCYL'[%),8'-*'%3:A'BCCIE:' ;*' +/' #-,.11-&4-4'*8%*' *8-'Q+*0'.6'Q%2-'F.<&'1.#-'

-66-,*+9-30' +&*-5#%*-' *8-' 2)$3+,' +&*.' *8-' +&/*+*)*+.&%3' 2#.,-//-/' *8%*' 4+#-,*' %&4' 4-*-#1+&-'

/*.#1<%*-#'1%&%5-1-&*'%22#.%,8-/:'W),8'+&*-5#%*+.&'+/'%'9+*%3',.12.&-&*'+&'%44#-//+&5'2#.$3-1/'

.6' ,.&9-&*+.&%3' )#$%&' 4#%+&%5-' %&4' 2#.5#-//+&5' *.<%#4/' /)/*%+&%$+3+*0' =e)&4(9+/*' -*' %3:A' BCC!L'

[%),8'-*'%3:A'BCCIE:''J)$3+,'2%#*+,+2%*+.&'+/'+&,#-%/+&530'%49.,%*-4'+&'*8-'W"RW'3+*-#%*)#-'%&4'%33.</'

#-/2.&/+$+3+*0'*.'/8+6*'*.<%#4'*8-',.11)&+*0'%&4'+&4+9+4)%3A'%<%0'6#.1'*.2H4.<&'4-,+/+.&'1%G+&5'

%&4'-&4H.6H2+2-'*-,8&.,#%*+,'/.3)*+.&/'=[%),8'-*'%3:A'BCCIE:''



! !!!!

V4),%*+.&' %&4' +&*-5#%*+.&' +&+*+%*+9-/' 8%9-'$--&' +123-1-&*-4' -3/-<8-#-' =-:5:'R+-*O' -*' %3:A'

BCCYL' K+*,8-33A' BCCSL' K.#+/.&' ?' >#.<&A' BC!!E' %&4' *8-' R@Xb' 8%/' 5-&-#%*-4' 5)+4-3+&-/' 6.#'

4-2%#*1-&*' .66+,+%3/' *.' +&,3)4-' *8-' 2)$3+,' +&' 4-,+/+.&H1%G+&5' 2#.,-//-/' =/--' [-2)$3+,' .6' W.)*8'

X6#+,%A'R-2%#*1-&*'.6'@%*-#'X66%+#/'%&4'b.#-/*#0A'BCC!E:'F8-/-' +&+*+%*+9-/'2#.9+4-'.22.#*)&+*0' 6.#'

1.#-'-66-,*+9-',.11)&+,%*+.&'.6'/*.#1<%*-#'2.3+,+-/'%&4'#-5)3%*+.&/A'/),8'%/'*8./-'2-#*%+&+&5'*.'

2..3' $%,G<%/8A' %/' <-33' %/' *8-' 6.#1%*+.&' .6' /*.#1<%*-#H6.,)/-4' 2)$3+,' +&*-#-/*' 5#.)2/:'

b)#*8-#1.#-A' *8-0'<.)34'8-32' *.'%44#-//' *8-' T.)*'.6' /+58*A' .)*'.6'1+&4U'28-&.1-&.&'%//.,+%*-4'

<+*8',.&9-&*+.&%3'4#%+&%5-:'[%+/+&5'*8-'T,%*,81-&*',.&/,+.)/&-//U'.6'3.,%3',.11)&+*+-/'-&,.)#%5-/'

%,*+9-'-&5%5-1-&*'<+*8'*8-')#$%&'-&9+#.&1-&*'=W-31%&'-*'%3:A'BC!CE:'W),,-//6)3'+&*-5#%*+.&'.6'*8-'

2)$3+,' +&*.' +&/*+*)*+.&%3' 2#.,-//-/' <.)34' 6%,+3+*%*-' 2#.,-//' TNU' +&' b+5)#-' I:!' $0' 2#.9+4+&5' *8-'

.22.#*)&+*0' %&4' %<%#-&-//' #-()+#-4' 6.#' *8-' 2)$3+,' *.' -66-,*+9-30' +&63)-&,-' *8-' -9.3)*+.&' .6'

/*.#1<%*-#'1%&%5-1-&*:''

F%#5-*-4' /*.#1<%*-#' 1%&%5-1-&*' *-,8&+()-/' %&4' +12#.9+&5' 2)$3+,' -4),%*+.&' %&4'

+&*-5#%*+.&' +&' +&/*+*)*+.&%3' 2#.,-//-/' ,.)34' +12#.9-' *8-' .9-#%33' /.,+-*%3' #-/2.&/-' *.' 2..#'

/*.#1<%*-#' ()%3+*0' %&4' 4-5#%4-4' )#$%&' <%*-#<%0/' +&' *8-' Q+*0' .6' Q%2-' F.<&:' F8-/-' +&+*+%*+9-/'

2#.9+4-'.22.#*)&+*0'6.#'1.#-'-66+,+-&*')/-'.6'#-/.)#,-/'*.'%,8+-9-'4-2%#*1-&*%3'.$`-,*+9-/'*8#.)58'

4+#-,*-4' <%*-#' ()%3+*0' 1%&%5-1-&*' %&4' 2.33)*+.&' 2#-9-&*+.&:' F8-0' %3/.' %33.<' /.1-' .6' *8-'

#-/2.&/+$+3+*0'*.'/8+6*'%<%0'6#.1'*8-'-72-#*/A'-&5+&--#/A'%&4'+&/*+*)*+.&%3'/*#),*)#-/'*8%*'%#-'%3#-%40'

/*#)553+&5' <+*8' /-#9+,-' 4-3+9-#0' %&4' W"RW' +123-1-&*%*+.&A' %&4' .&*.' *8-' 1%+&' /0/*-1' )/-#/:' >0'

$#+45+&5' *8-' 8)1%&H$+.280/+,%3' 5%2A' *8-' #.3-' .6' *8-' 2)$3+,' 1%0' 2#.9-' *.' $-' %' 9%3)%$3-' %//-*' +&'

/),,-//6)330'-&8%&,+&5'3.,%3'W"RW'+&+*+%*+9-/:'

'



! !!"!

!"#"!"$%"&'

#$%&'()*+,-*+,.'/$011*+2-,-*+340$&5%&'6&'*+7-*+8'.9$&:*+;-*+<:.5*+=-*+>+?0@%'055&5*+=-+A"BBCD

+ E5(&6'.()56+40@.5F+)5(G+&HG$G6:I+GJJG'(05)()&F+.59+H4.$$&56&F+1G'+F(09:)56+0'%.5

+ &HGF:F(&@F-+!"#$%"&'%&-+KLA!"D-+J-!!MNO!!PN-+

#$$.5*+2-Q-+A"BBRD+S.59FH.J&F+.59+')T&'FH.J&FI+(4&+)51$0&5H&+G1+$.59+0F&+G5+F('&.@+&HGF:F(&@F-

+ ('')*+,-&."&/,#0,1%#+#23,1.#+)4"#',*'5,$364&7*4"%68,LK-+J-"KPO"CR-++

#'@)(.6&*+U-*+<GGF&%GG@*+#-*+U&$*+=-*+>+VGW5F&59*+X-+A!NNCD+-&7#.*+,#0,)9:*',+"44&9,09#7

, 64#97/*4&9,%#'5)"46,*'5,649&*76-+X'&(G').*+3G0(4+#1')H.I+Y.(&'+<&F&.'H4+=G@@)FF)G5-+AUG-

+ VVNKZNCD-++

#'@)(.6&*+U-*+>+<GGF&%GG@*+#-+A"BBBD+V4&+'&@GT.$+G1+0'%.5+$)((&'+1'G@+F(G'@W.(&'+HG590)(F+.59

+ F('&.@FI+J.J&'+!+O+(4&+[0.5()()&F+)5TG$T&9+.59+H.(H4@&5(+$)((&'+@.5.6&@&5(+GJ()G5F-,;*4&9

, $(-+"MA"D-+J-!C!O!CP-++

#'5G$9*+=-*+>+;)%%G5F*+=-+A!NNMD+E@J&'T)G0F+F0'1.H&+HGT&'.6&I+V4&+&@&'6&5H&+G1+.+\&:

+ &5T)'G5@&5(.$+)59)H.(G'-,<#)9'*+,#0,4=&,(7&9"%*',>+*''"'2,(66#%"*4"#'-+M"A"D-+J-"RLO"KC-++

8.$$*+;-Q-3+A!NNND+80)$9)56+.+F0F(.)5.%$&+10(0'&+(4'G064+('.5F1G'@.()G5-+?)4)9&6-+L!-+J-"K!O"PB-+

8.55&'@.5*+<-V-*+]W&5F*+Q-Y-*+QG99F*+<-8-*+>+^G'5&W&'*+U-2-+A!NNLD+3G0'H&F+G1+JG$$0(.5(F+)5

+ Y)FHG5F)5+F(G'@W.(&'-,;*4&9,$%"&'%&,*'5,@&%='#+#23-,"CALOKD-+J-"R!O"KN-++

8&'64G&1&'*+_-*+<G//)*+<-+>+2.`*+a-+A"B!BD+,.5:+&:&F+G5+5.(0'&I+9)T&'F&+J&'FJ&H()T&F+)5+(4&+=.J&

+ ^G'5+8)GFJ4&'&+<&F&'T&+.59+(4&)'+'&$&T.5H&+1G'+HG5F&'T.()G5-+1%#+#23,*'5,$#%"&43-+!KA!D-

+ J-!C-+

8&'('.59Oa'.b&WF\)*+2-*+=4&%%G*+;-*+>+3.6&(*+#-+A!NNCD+Q)F(')%0()G5+G1+JG$$0(.5(+@.FF+TF+TG$0@&+)5

+ F(G'@W.(&'+9)FH4.'6&F+.59+(4&+1)'F(+1$0F4+J4&5G@&5G5-+;*4&9,-&6&*9%=-+L"ACD-+J-"LR!O

+ "LKM-+

8GG(4*+Q-+8-+A!NN!D+_'%.5)/.()G5+.59+(4&+5.(0'.$+9'.)5.6&+F:F(&@+O+)@J.H(F*+FG$0()G5F*+.59

+ J'G65GF&F-,A#94=/&64,1'."9#'7&'4*+,<#)9'*+-+PA!D-+J-NLO!!C-++

8GG(4*+Q-8-*+a.''*+2-<-*+3H4.0@.5*+3-*+aG5'.9*+=-X-*+,G'$&:*+3-#-*+S.'FG5*+,-;-*+>+80'6&F*+3-2-+A"BBRD

+ <&T)T)56+0'%.5+F('&.@FI+S.59+0F&*+4:9'G$G6:*+%)G$G6:*+.59+40@.5+%&4.T)G'-,<#)9'*+,#0,4=&

, (7&9"%*',;*4&9,-&6#)9%&6,(66#%"*4"#'-,RBAKD-+J-!LK!O!LMR-++



! !!L!

8G0H4.'9*+8-*+;G5H.$G*+#-*+30F)&5\.*+,-*+>+Y)$FG5*+a-+A"BBPD+B7C9#."'2,0+##5,9"6D,7*'*2&7&'4,"'

, "'0#97*+,6&44+&7&'46,#0,E*C&,@#/'-+#+V4&F)F+30%@)((&9+)5+X.'().$+c0$1)$$@&5(+G1+(4&

+ <&[0)'&@&5(F+G1+YG'H4&F(&'+XG$:(&H45)H+E5F()(0(&+1G'+(4&+Q&6'&&+G1+8.H4&$G'+G1+3H)&5H&-

+ YG'H4&F(&'I+YG'H4&F(&'+XG$:(&H45)H+E5F()(0(&-+

8G:.H)G6$0*+^-+A"BBMD+30'1.H&+W.(&'+[0.$)(:+.FF&FF@&5(+0F)56+1.H(G'+.5.$:F)F-+;*4&9,$(-+L"ALD-

+ J-LCNOLNL-+

8'GW5*+=-*+>+,.6G%.*+<-+A"BBND+-".&96,*'5,/&4+*'56,#0,E*C&,@#/'F,E*9"'2,0#9,#)9,9"%=,*G)*4"%

, =&9"4*2&-+X'&(G').*+3G0(4+#1')H.I+Y.(&'+<&F&.'H4+=G@@)FF)G5-++

8'GW5*+<-+A"BBKD+E@J&9)@&5(F+(G+)5(&6'.(&9+0'%.5+F(G'@W.(&'+@.5.6&@&5(I+(4&+5&&9+1G'

+ )5F()(0()G5.$+'&1G'@-,1'."9#'7&'4*+,H*'*2&7&'4-,LMALD-+J-RKKORMC-++

8'GW5*+<-*+a&.(4*+U-*+>+YG56*+V-+A"BBND+_'%.5+W.(&'+@.5.6&@&5(+)5+H)()&FI+4)F(G')H.$*+H0''&5(+.59

+ 10(0'&+'&6)@&F-,;*4&9,$%"&'%&,*'5,@&%='#+#23-,KNAKD-+J-CRPOCKK-++

80'5F*+,-2-*+c$&(H4&'*+V-Q-*+Y.$F4*+=-2-*+S.9FG5*+#-<-*+>+^.((*+8-7-+A"B!"D+^:9'G$G6)H.$+F4G'(HG@)56F

+ G1+HG5T&5()G5.$+0'%.5+F(G'@W.(&'+@.5.6&@&5(+.59+GJJG'(05)()&F+1G'+'&1G'@-+I*'56%*C&

, *'5,J9:*',>+*''"'2-+!BK-+J-"LBO"RB-+

80'5F*+,-*+>+Y&.T&'*+#-+A&9F-D+A"BBCD+1KC+#9"'2,6)64*"'*:"+"43,6%"&'%&F,*,6#)4=&9',(09"%*'

, C&96C&%4".&-+3(&$$&5%GFH4*+3G0(4+#1')H.I+#1')H.5+305+,&9).-++

80($&'*+Q-*+>+Q.T)&F*+2-Y-+A"B!!D+J9:*',59*"'*2&-+L'9+&9)()G5-+U&W+dG'\I+3JG5+X'&FF-+

=&H4*+V-e-+A"BBKD+>9"'%"C+&6,#0,/*4&9,9&6#)9%&6F,L"64#93M,5&.&+#C7&'4M,7*'*2&7&'4M,*'5,C#+"%3-

+ ^G%G\&5*+U2I+Y)$&:-++

=4.'$&FWG'(4*+3-*+^.'\&'*+7-*+>+<)H\.'9*+3-+A"BBLD+#+'&T)&W+G1+F0F(.)5.%$&+9'.)5.6&+F:F(&@F+A30Q3DI+.

+ FG1(+GJ()G5+1G'+4.'9+9'.)5.6&+[0&F()G5Ff,N&#29*C=3-+CC-+J-NNO!BP-++

=)(:+G1+=.J&+VGW5-+=.(H4@&5(*+3(G'@W.(&'+.59+<)T&'+,.5.6&@&5(-+A5-9-D+<)T&'F+.59+W&($.59F+)5

+ G0'+%.H\:.'9F-+g]5$)5&h+#T.)$.%$&+1'G@I+4((JIZZWWW-H.J&(GW5-6GT-/.Z&5Z=3<,Z

+ QGH0@&5(FZ<)T&'FiY&($.59Fi)5iG0'i8.H\:.'9F-J91+g#HH&FF&9I+"+3&J(&@%&'+"B!Lh+

=)(:+G1+=.J&+VGW5-+V'.5FJG'(*+<G.9F+>+3(G'@W.(&'+Q)'&H(G'.(&+A"BB"D+E*4%=7&'4M,64#97/*4&9M,*'5

, 9".&9,7*'*2&7&'4,649*4&23,OPPOQOPPR-+g]5$)5&h+#T.)$.%$&+1'G@I

+ 4((JIZZWWW-H.J&(GW5-6GT-/.Z&5ZXG$)H)&FZ+g#HH&FF&9I+!B+205&+"B!"h+



! !!R!

=)(:+G1+=.J&+VGW5-+A"BBKD+!3Q+*/,9&+*4"'2,4#,64#97/*4&9,7*'*2&7&'4-+A=LKZBCZBKD-+g]5$)5&h

+ #T.)$.%$&+1'G@I+ 4((JIZZWWW-H.J&(GW5-6GT-/.Z&5Z=3<,ZX.6&FZS&6)F$.()G5-.FJ`+g#HH&FF&9I

+ !B+205&+"B!"h+

=)(:+G1+=.J&+VGW5-+A"BBPD+?".&,3&*9,C+*',0#9,E*C&,@#/'F,"'4&29*4&5,5&.&+#C7&'4,C+*',SBT>U,OPPRVW

, X,OPYYVYO-+g]5$)5&h+#T.)$.%$&+1'G@I+4((JIZZWWW-H.J&(GW5-6GT-/.Z&5ZEQXZQGH0@&5(FZ

+ EQXi'&T)&Wi&$&J4.5(i205iBCiW&%-J91+g#HH&FF&9I+!+3&J(&@%&'+"B!"h+

=)(:+G1+=.J&+VGW5-+<G.9F+>+3(G'@W.(&'+Q&J.'(@&5(-+A"BBN.D+?+##5C+*"',*'5,9".&9,%#99"5#9

, 7*'*2&7&'4,C#+"%3-+A=KCZBKZBND-+g]5$)5&h+#T.)$.%$&+1'G@I+4((JIZZWWW-H.J&(GW5-6GT-/.Z

+ &5Z=3<,ZQGH0@&5(FZc$GG9J$.)5i.59i<)T&'i=G'')9G'i,.5.6&@&5(iXG$)H:-J91++g#HH&FF&9I

+ !B+205&+"B!"h+

=)(:+G1+=.J&+VGW5-+<G.9F+>+3(G'@W.(&'+Q&J.'(@&5(-+A"BBN%D+H*'*2&7&'4,#0,)9:*',64#97/*4&9

, "7C*%46,C#+"%3-+A=KCZBKZBND-+g]5$)5&h+#T.)$.%$&+1'G@I+4((JIZZWWW-H.J&(GW5-6GT-/.Z

+ &5Z=3<,ZQGH0@&5(FZ,.5.6&@&5(iG1i_'%.5i3(G'@W.(&'iE@J.H(FiXG$)H:-J91+g#HH&FF&9I

+ !B+205&+"B!"h+

=)(:+G1+=.J&+VGW5-+A"B!!.D+;*4&9,6&9."%&6,5&.&+#C7&'4,C+*',0#9,4=&,E"43,#0,E*C&,@#/',OPYYVYOQ

, OPYZVY[-+g]5$)5&h+#T.)$.%$&+1'G@I4((JIZZWWW-H.J&(GW5-6GT-/.Z&5ZY.(&'Z

+ Y.(&'F&'T)H&FQ&TX$.5ZQGH0@&5(FZY3QXi"B!!i"B!"ZY3QXij"B!Cij"B#J')$ij"B"B!!i

+ !"-J91+g#HH&FF&9I+!+3&J(&@%&'+"B!"h+

=)(:+G1+=.J&+VGW5-+A"B!!%D+$7*94,+"."'2,=*'5:##D-+R(4+&9)()G5-+=.J&+VGW5I+=)(:+G1+=.J&+VGW5-+

=)(:+G1+=.J&+VGW5-+3('.(&6)H+Q&T&$GJ@&5(+E51G'@.()G5+>+;E3+Q&J.'(@&5(-+3(.()F()HF+3G0(4+#1')H.-

+ A"B!"D+@9&'56,*'5,%=*'2&6,X,YP,3&*96F,%&'6)6,OPPYQ,%&'6)6,OPYY-+g]5$)5&h+#T.)$.%$&+1'G@I

+ 4((JFIZZWWW-H.J&(GW5-6GT-/.Z&5ZF(.(FZX.6&FZ"B!!O=&5F0FO30%0'%OX'G1)$&FO$.59-.FJ`

+ g#HH&FF&9+!+#060F(+"B!Lh+

=)(:+G1+=.J&+VGW5-+3('.(&6)H+Q&T&$GJ@&5(+E51G'@.()G5+>+;E3+Q&J.'(@&5(-+3(.()F()HF+3G0(4+#1')H.-

+ A"B!LD,$):)9:,C9#0"+&6,X,OPYY,%&'6)6-+g]5$)5&h+#T.)$.%$&+1'G@I

+ 4((JFIZZWWW-H.J&(GW5-6GT-/.Z&5ZF(.(FZX.6&FZ"B!!O=&5F0FO30%0'%OX'G1)$&FO$.59-.FJ`

+ g#HH&FF&9I+!+#060F(+"B!Lh+

=G$$)5F*+3-S-*+=.'J&5(&'*+3-<-*+3W)5(G5*+3-,-+]'&5F(&)5*+Q-7-*+=4)$9&'F*+Q-S-*+;'.6FG5*+V-S-*+&(+.$-+A"B!!D

+ #5+)5(&6'.(&9+HG5H&J(0.$+1'.@&WG'\+1G'+$G56+(&'@+FGH).$O&HG$G6)H.$+'&F&.'H4-+?9#'4"&96,"'
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Dear Newlands Resident, 
 
I am conducting a research project on stormwater in your area, as part of a Masters of 
Science degree program with University of Cape Town. 
 
The aim of my thesis is to understand how residents make use of the stormwater drainage 
system. Understanding the issues encountered by residents, the activity that occurs in 
residential areas and how people use stormwater drainage will help to improve the design 
and future policy of drainage in the City of Cape Town. 
 
As you may have seen, I have been collecting water and debris samples from the 
stormwater drains in your area. I will also conduct a short survey (around 5-10 minutes in 
length) of residents about your local stormwater drainage, its problems, and how you may 
use the drainage system (such as through outdoor water uses and gardening activities).  
 
I plan to come around door to door for the surveys. If you would like me to come to you 
on a specific day or time please email, SMS, or call to let me know of your preference.  
 
I will be in your area following every rain event this winter season as well as on the 
following scheduled days: 
 
Tuesday 7 August, 15:00-18:30 
Saturday 11 August, 14:00-16:30 
Wednesday 14 August, 15:00-18:30 
Sunday 19 August, 11:30- 14:00 
 
More days will be added as needed to communicate effectively with all willing local 
residents. 
 
If you have any questions, concerns, or comments, please do not hesitate to contact me. 
 
Kind regards, 
 

       
Elizabeth Ward (Daly) 
 
Mobile: 072 191 8638 
Email: elizabeth.daly@uct.ac.za 
 
Supervisor: Dr. Kevin Winter 
Environmental & Geographical Sciences 
University of Cape Town 
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Dear Observatory Resident, 
 
I am conducting a research project on stormwater in your area, as part of a Masters of 
Science degree program with University of Cape Town. 
 
The aim of my thesis is to understand how residents make use of the stormwater drainage 
system. Understanding the issues encountered by residents, the activity that occurs in 
residential areas and how people use stormwater drainage will help to improve the design 
and future policy of drainage in the City of Cape Town. 
 
As you may have seen, I have been collecting water and debris samples from the 
stormwater drains in your area. I will also conduct a short survey (around 5-10 minutes in 
length) of residents about your local stormwater drainage, its problems, and how you may 
use the drainage system (such as through outdoor water uses and gardening activities).  
 
I plan to come around door to door for the surveys. If you would like me to come to you 
on a specific day or time please email, SMS, or call to let me know of your preference.  
 
I will be in your area following every rain event this winter season as well as on the 
following scheduled days: 
 
Wednesday 8 August, 15:00-18:30 
Saturday 11 August, 11:30-14:00 
Tuesday 14 August, 15:00-18:30 
Sunday 19 August, 14:00-16:30 
 
More days will be added as needed to communicate effectively with all willing local 
residents. 
 
If you have any questions, concerns, or comments, please do not hesitate to contact me. 
 
Kind regards, 
 

    
Elizabeth Ward (Daly) 
 
Mobile: 072 191 8638 
Email: elizabeth.daly@uct.ac.za 
 
Supervisor: Dr. Kevin Winter 
Environmental & Geographical Sciences 
University of Cape Town 



! !"R!

#JJ&59)`+ "HI+ =G5F&5(+ 1G'@+ HG@J$&(&9+ %:+ .$$+ F0'T&:+ '&FJG59&5(F+ J')G'+ (G+ HG@J$&()56+ (4&+

[0&F()G55.)'&-++

+

Consent Form: Agreement to Take a Questionnaire 
Outdoor Activity and Stormwater Draiange in the Liesbeek River sub-catchment 

 
Details of research: 
 
This research is part of my methodology for my Masters (MSc) at the University of Cape Town. The 
aim of my thesis is to understand how people make use of the stormwater drainage. Understanding the 
activity that occurs in residential areas and how people use stormwater drainage will help to improve 
the design and future policy of stormwater drainage in the City of Cape Town. 
 
Privacy Statement: 
 
Your identity will be kept strictly confidential. Names and other identifying information will not be 
given out to anyone for any purpose. The researcher will record your address to make sure not to ask 
you to participate again. If you are willing to give them, your name and contact details will only be 
recorded for clarification purposes (to follow up on an answer if something is unclear). This 
information will be used and seen only by the researcher. 
 
Consent: 
 
You are being asked to fill out a questionnaire for research purposes. Ensure that the Investigator 
(Elizabeth Ward) has informed you about the purpose and background to the research being conducted 
and how your privacy will be maintained. If you prefer, you may keep a copy of this form. 
 
Please contact Elizabeth Ward if you have questions about the research at any time (contact details 
given below). If you would like to see the results of this research, please inform the researcher of this 
request. 
 
Your participation in this research is voluntary and by signing below you agree to fill out the resident 
questionnaire. 
 
 
_________________________________    _____________ 
Signature of Participant      Date 
 
 
Name: ____________________________ 
 
Contact Information:  Elizabeth Ward (Daly) 

Masters Student  
Environmental & Geographical Sciences 
University of Cape Town 
Email: elizabeth.daly@uct.ac.za 
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Questionnaire:
Outdoor Activity and Stormwater Drainage

Address:______________

Date:______________

Page 1 of 4

General River and Stormwater Questions !

1 In general, how often do you use the  a Daily
Liesbeek River walking paths? b Weekly

c Monthly
d Never or Rarely (a few times a year)

2 Which area of the Liesbeek River do you most often visit?

3 In the above area, what condition do you         5         4         3         2         1
find the Liesbeek River to be in? (Circle one) (Very Good)                                 (Very Poor)

4 Is the condition of the Liesbeek River a         5         4         3         2         1
concern to you? (Circle one) (Strongly              (Neutral)            (Strongly

   Agree)                                        Disagree)
5 Who do you consider is responsible for the Commercial properties

main causes of pollution in the Liesbeek Vagrants
River? Non-residents (pedestrians/commuters)
(If choosing more than one, number in Residents
decreasing order, 1 being most responsible) Industrial properties

Construction practices
Other: _____________________________

6 From the following list, what ends up in the a Rain runoff from natural landscapes
Liesbeek River? (may select more than one) b Water from wastewater treatment plants

c Rain runoff from streets
d Rain runoff from roofs, carparks, paved areas
e Water from washing machine
f Water from pool backwashing
g Water from car washing
h Rain runoff from residential gardens
i Water from kitchen and bathroom plumbing
j Other: _______________________________

7 From the following, rate the 5 biggest Litter/rubbish (unintentional or small scale)
contributors to local river pollution (with 1 Illegal dumping (intentional)
being the biggest cause): Building/construction waste

Garden waste/runoff
Erosion from riverbanks
Sewage/Inadequate sewage
Domestic animals
Impacts from cars (oils, rubber compounds)

8 As far as you know, are stormwater drains a Yes
an acceptable method to discard of any b No
 liquids or other materials? c Depends on material
If depends, please explain when it is acceptable:

9 As far as you know, how are stormwater and a In separate pipe systems
sewerage drained? b Combined together in a pipe system
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Questionnaire:
Outdoor Activity and Stormwater Drainage

Address:______________

Date:______________

Page 2 of 4

10 Who is responsible for managing a Local Government
stormwater and its problems? b National Government
(You may choose more than one but please c Residents
indicate which has more responsibility) d Property Owners

e Other: _______________________________
11 What happens to water that enters a It goes to…

stormwater drain? a A water treatment plant or sewerage system
b A local river
c Directly to the ocean
d Other: _______________________________
e Unsure

Outdoor Activity
12 Who regularly cares for your garden? a Myself or members of my family

b Gardener/Estate Manager/Hired Individual
c Hired Company
d Other: _______________________________
e Nobody or Not Applicable

13 Does your lawn get watered aside from a Yes
 natural rainfall? b No

c Not Applicable/Unsure
If yes, how many times per month?
    _____ in Spring   _____ in Summer    _____ in Autumn    _____ in Winter   _____ Unsure

14 Are fertilizers used in your garden? a Yes
b No
c Not Applicable/Unsure

If yes, how many times per month?
    _____ in Spring   _____ in Summer    _____ in Autumn    _____ in Winter   _____ Unsure
If yes, what type of fertilizer is used? a Chemical

b Natural (compost/manure)
c Other: _______________________________

If yes, how do you decide how much to a Professional services manage it
apply? b I base it on a soil test

c I use a calibrated spreading device
d I base it on past experience
e I follow the instructions on fertilizer use
f I guess
g Other: _______________________________

15 Are pesticides used in your garden? a Yes
b No
c Not Applicable/Unsure

If yes, when do you use them? a Spring
b Summer
c Autum
d Winter
e Whenever the pests appear
f Other: _______________________________
g Unsure
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Questionnaire:
Outdoor Activity and Stormwater Drainage

Address:______________

Date:______________

Page 3 of 4

16 Do your cars get washed on the premises? a Yes
b No
c Not Applicable/Unsure

If yes, what happens to water that runs off a Flows into the street
the car? b Flows into the garden

c I direct, collect and dispose of it
d Other: _______________________________

17 Does your car oil get changed on the a Yes
premises? b No

c Not Applicable/Unsure
If yes, how do you dispose of the old oil?

18 How do you manage waste from your pet a I don’t have any animals
animals? b Waste is left to decompose outside

c Waste is put on compost pile/pit
d Waste is picked up and put in rubbish
e Other: _______________________________

19 If you have a swimming pool, what happens a I don’t have a swimming pool
to the pool backwash water? b It drains to the street

c It drains to the garden/soil area
d It is directed into the sewerage system
e Other: _______________________________

20 Please describe any problems you have had with the local stormwater drainage:
What was the problem?

What action did you take, if any?

How often has this happened? (If many times, how many times per year?)

21 Have you ever noticed someone using the stormwater drain to (intentionally) dispose of any 
material? (Such as pouring paint, oil or any other material into or near the drains)

Yes        No
If yes, what did you notice?

What action did you take, if any?

How often has this happened?

22 Have you ever noticed any materials from a property being (unintentionally) washed away
 in the rain or taken away in stormwater drains (other than fallen leaves)?

Yes        No
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Questionnaire:
Outdoor Activity and Stormwater Drainage

Address:______________

Date:______________

Page 4 of 4

If yes, what did you notice?

What action did you take, if any?

How often has this happened?

23 Do you know who to contact if there is a a Yes
problem with the stormwater drainage? b No

24 If you were to see a blocked or flooding a Clear it (myself or a hired worker)
stormwater drain at the edge of your b I would contact the authority
property, what would you do, if anything? c Let someone else deal with it (ignore it)

d Other: _______________________________
25 If you were to see someone using the a Approach them and ask them to stop

stormwater drains to dispose of materials or b I would contact the authority
liquids, what would you do, if anything? c Let someone else deal with it (ignore it)

d Other: _______________________________
26 How long have you lived here? (Please circle one)

    0-1 year      2-5 years     6-10 years     11-20 years     21 or more years
27 Do you rent or own this property? a Rent

b Own
28 Do you collect stormwater on your property? a Yes

b No
c Not yet, but am planning to begin collecting

Why or why not?

What do you us it for? (Or, if planning a Garden
to begin, what will you use it for?) b Pool

c Household uses: _______________________
d Other: _______________________________

If yes, how long have you been collecting stormwater? (circle one)
   Not Applicable       0-1 year      2-4 years     5-7 years     8-10 years    11 or more years

29 What other concerns do you have for stormwater drainage  in your area and/or the Liesbeek River?
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pH (Acidity and Alkalinity)
Background Information

Introduction The pH value is a measure of the hydrogen ion activity in a water sample.  It is
mathematically related to hydrogen ion activity according to the expression: 
pH = - log  [H ], where [H ] is the hydrogen ion activity.  The pH of pure water (that is,10

+ +

water containing no solutes) at a temperature of 24 EC is 7.0, the number of H  and OH  ions+ -

are equal and the water is therefore electrochemically neutral.  As the concentration of
hydrogen ions [H ] increases, pH decreases and the solution becomes more acid.  As [H ]+ +

decreases, pH increases and the solution becomes more basic.

The equilibrium between H  and OH  ions is influenced by reactions with acids and bases+ -

introduced into the aqueous system.  In general, acidity is the number of OH  ions that have-

reacted over a given pH range during a base titration, that is, a measure of the water's ability
to neutralise base.  Similarly, alkalinity is a measure of the number of H  ions that have+

reacted over a given pH range during an acid titration, that is, a measure of the water's ability
to neutralise acid.

Alkalinity is primarily controlled by carbonate species and is therefore usually expressed in
terms of equivalence to calcium carbonate (CaCO ).  Briefly, carbon dioxide dissolves in3

water to form carbonic acid (H CO ) which, depending on pH, dissociates to form2 3

carbonate, bicarbonate and hydrogen ions:

CO  + H O  W   H CO   W   HCO  + H   W   CO  + 2H2 2 2 3 3 3
- + 2- +

At a pH value of less than 4.0, carbonate species are mostly in the form of H CO , whilst2 3

between pH values of 6.4 and 8.6 they are in the form HCO .  As the pH increases to greater3
-

than 8.6, so the proportion of CO  increases, and above pH 10.3 CO  predominates.3 3
2- 2-

The rate of change of pH, on addition of a given quantity of an acid or base, depends on the
buffering capacity of the water.  The most important buffering system in fresh waters is the
carbonate-bicarbonate one, and between pH values of 6.4 - 10.3 the hydrogen carbonate ion
predominates.  In naturally acid waters, complex polyphenolic organics and their salts may
form the major buffering system, while aluminium and its salts become effective buffering
agents in waters subject to acid precipitation.

Occurrence For surface water, pH values typically range between 4 and 11.  The relative proportions of
the major ions, and in consequence the pH, of natural waters, are determined by geological
and atmospheric influences.  Most fresh waters, in South Africa, are relatively well buffered
and more or less neutral, with pH ranges between 6 and 8.  Very dilute sodium-chloride-
dominated waters are poorly buffered because they contain virtually no bicarbonate or
carbonate.  If they drain catchments containing certain types of vegetation (for example,
fynbos), the pH may drop as low as 3.9 owing to the influence of organic acids (for
example, humic and fulvic acids).  In South Africa such conditions are found in parts of the
south-western and southern Cape and in the coastal swamp forests of Natal.  
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The pH may also vary both diurnally and seasonally.  Diurnal fluctuations occur in
productive systems where the relative rates of photosynthesis and respiration vary over a 24-
hour period, because photosynthesis alters the carbonate/bicarbonate equilibrium by
removing CO  from the water.  Seasonal variability is largely related to the hydrological2

cycle, particularly in rivers draining catchments with vegetation such as fynbos, where the
concentration of organic acids is consistently lower during the rainy season.

Industrial activities generally cause acidification rather than alkalinization of rivers.
Acidification is normally the result of three different types of pollution, namely:

! low-pH point-source effluents from industries, such as pulp and paper and tanning and
leather industries;

! mine drainage, which is nearly always acid, leading to the pH of receiving streams
dropping to below 2; and

! acid precipitation resulting largely from atmospheric pollution caused by the burning of
coal (and subsequent production of sulphur dioxide (SO )) and the exhausts of2

combustion engines (nitrogen oxides).  Both sulphur oxides (SO ) and nitrogen oxidesx

(NO ) form strong mineral acids when dissolved in water.  When acid rain falls on ax

catchment, the strong acids leach calcium and magnesium from the soil and also
interfere with nutrient availability.

Elevated pH values can be caused by increased biological activity in eutrophic systems.  The
pH values may fluctuate widely from below 6 - above 10 over a 24-hour period as a result
of changing rates of photosynthesis and respiration.

Interactions The pH is affected by factors such as temperature, the concentrations of inorganic and
organic ions, and biological activity.  The pH may also affect the availability and toxicity of
constituents such as trace metals, non-metallic ions such as ammonium, and essential
elements such as selenium.

The pH of fresh water decreases by 0.1 of a unit for a temperature increase of 20 EC, and
changes in temperature are therefore unlikely to be of any significance in the measure of pH
in aquatic ecosystems.

The toxic effects of acid pH values on fish increase as the concentrations of calcium,
chloride and sodium decrease.

Extreme rates photosynthesis, whether natural or as a result of eutrophication, commonly
result in very high pH values in standing waters.  High rates of consumption of CO  during2

photosynthesis drive the carbonate species equilibrium toward carbonic acid and hence to
extremely high pH values (> 10).  This process occurs only in the light.  At night, the major
biotic processes of respiration and decomposition release CO , resulting in a decrease in pH.2

Very eutrophic systems may, therefore, exhibit significant diel fluctuations in pH.  Extreme
eutrophication, however, is not common in rivers, where large fluctuations in pH are rare.

In relation to this, high concentrations of dissolved oxygen may decrease the effect of high
pH values on fish, particularly if alkaline conditions are the result of intense photosynthetic
activity of aquatic plants, which is normally accompanied by high levels of dissolved oxygen.

The buffering capacity affects the rate of change of pH in aquatic systems.  In poorly
buffered waters, pH can change rapidly, which in turn may have severe effects on the
aquatic biota.  
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The degree of dissociation of weak acids and bases is affected by changes in pH.  Thus, pH
determines the chemical species of many metals, and thereby alters the availability and
toxicity of metals in the aquatic environment.  The metals most likely to have increased
detrimental environmental effects as a result of lowered pH are silver, aluminium, cadmium,
cobalt, copper, mercury, manganese, nickel, lead and zinc. 

Non-metallic ions can be similarly affected by changes in pH.  Ammonium ions (NH ),4
+

which are not toxic, are the main form in which nitrogen is assimilated by aquatic plants.
However, at pH values greater than 8, the NH  ions are converted to the highly toxic un-4

+

ionized ammonia (NH ).3

A decrease in pH can also decrease the solubility of certain essential elements such as
selenium.  Human populations from areas polluted by acid rain are at risk of being subject
to selenium deficiencies.

Since the adsorptive properties of large molecules (such as polyphenolics) and of particulate
matter in water depend on their surface charges, altering the pH can also alter the degree to
which nutrients such as PO , trace metals and biocides adsorb to these materials.  This is4

3-

of particular significance where lowered pH levels can lead to the release of toxic metals
from sediments.   

Measurement The mean pH is calculated from the mean hydrogen ion ([H ]) concentration.  The accuracy+

is normally ± 0.1 of a pH unit.  The pH may also be measured by storing water in bottles and
using a laboratory pH meter.  Such meters have a greater accuracy (± 0.02 of a pH unit).
Where possible laboratory pH metres should not be used for poorly buffered systems,
because the pH can increase by greater than 2 units in stored water samples. Ideally, pH
should be measured over a 24-hour period so that diel variations are determined, although
"spot" or instantaneous measurements are more often taken.  In systems with significant
biological activity, however, these measurements are almost valueless unless taken under
comparable conditions of ambient light and temperature, preferably at night.

By definition, pH values are calculated arithmetically, and mean values are estimated from
the logarithms of the reciprocals.  Reporting the range of pH values, in addition to the mean
value, is recommended. 

Data
Interpretation

Background pH values, in addition to diel and seasonal variability, need to be established if
deviation from natural pH values for a particular water body at a particular time is to be
assessed.  The significance of pH changes to aquatic biota depends on the extent, duration
and timing of the changes.  Small changes in pH often cause large changes in the
concentration of available metallic complexes and can lead to significant increases in the
availability and toxicity of most metals.

All pH measurements for the site in question should be within the Target Water Quality
Range (TWQR).
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Effects and Criteria 

Norms The norms for assessing the effects of pH on aquatic ecosystems are:
! acute and chronic physiological effects on aquatic organisms;
! changes in background site-specific pH values, which result in changes to ecosystem

structure and function.  

Effects A change in pH from that normally encountered in unimpacted streams may have severe
effects upon the biota.  The extent of acidification or alkalinization is important in
determining the severity of the effects, which do not vary linearly either with pH or over
time.  When assessing the potential effect of a change in pH, it is important to note that some
streams are naturally more acidic than others and their biotas are often adapted to these
conditions.  

Direct effects of pH changes consist of alterations in the ionic and osmotic balance of
individual organisms, in particular changes in the rate and type of ion exchange across body
surfaces.  This requires greater energy expenditure, with subsequent effects such as slow
growth and reduced fecundity becoming apparent.  Aquatic organisms, however, generally
have well developed mechanisms for maintaining ionic and osmotic balance.  Impacts of
indirect pH changes include changes in the availability of toxic substances such as aluminium
and ammonia. 

Acidic pH

Gradual reductions in pH may result in a change in community structure, with acid-tolerant
organisms replacing less tolerant organisms.

Streams with acidic pH values have different periphyton (micro flora and fauna living on
solid surfaces) communities and lower overall production compared with  less acidic
streams.

The discharge of acid wastes into water containing bicarbonate alkalinity results in the
formation of free carbon dioxide.  If the water is alkaline, free CO  may be liberated and be2

toxic to fish even though the pH does not drop to a level normally considered toxic.  

Alkaline pH

Limited information is available on the effects of elevated pH.  
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Criteria The criteria for pH in aquatic ecosystems are:

Water Resource Target Water Quality Range 

All aquatic ecosystems C pH values should not be allowed to vary from the range
of the background pH values for a specific site and time
of day, by > 0.5 of a pH unit, or by > 5 %, and should
be assessed by whichever estimate is the more
conservative.

The TWQR for pH should be stated in terms of the background site-specific pH regime.  In
all cases, local background conditions should be determined (including diel and seasonal
variability where appropriate) before a water quality objective for a particular aquatic
ecosystem is set.

Both spatial and temporal variability in pH need to be determined on a case- and site-specific
basis.  

Spatial variability includes:

! geographic differences; and
! longitudinal differences (upper, middle and lower reaches of rivers and streams).

differences in pH at various depths of water
 
Temporal variability includes:

! diel differences; and
! seasonal differences.

Modifications In certain areas, or at certain sites, it may be necessary to modify the pH criteria provided
in this guideline.  Where any modification is anticipated, the user of the guidelines must
obtain expert advice.  All modifications must afford the same level of protection to aquatic
ecosystems as stipulated by the criteria given in this guideline.

The following circumstances may require that case- and site-specific pH criteria be derived:

! Where untested locally important species may be very sensitive to changes in pH;
! Where aquatic organisms in field situations may be stressed by diseases, parasites,

predators, other contaminants, contaminated or insufficient food, and fluctuating or
extreme conditions of flow and water quality; and

! Where background pH values have a range of variation which is greater than that
specified by the TWQR. 

Conditions for Modification

The following conditions should be satisfied before criteria for pH are altered:

! Adequate site-specific analytical data, covering at least one annual cycle, and diel cycles
are available; and 

! Site-specific studies demonstrate that there are no adverse effects on the ecosystem for
the proposed changes in pH range. 
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All modifications that result in criteria that are higher than those specified here are subject
to approval by the Department of Water Affairs and Forestry.

Sources of Information

APHA 1989.  Standard Methods for the Examination of Water and Waste Water.  American
Public Health Association, American Water Works Association & American Pollution Control
Federation Joint Publication, 17th Edition, Washington DC.

ALABASTER J.S. and R. Lloyd 1980.  Water Quality Criteria for Freshwater Fish.
Published by the Food and Agricultural Organisation of the United Nations.  Butterworths,
297pp.

ANZECC 1992.  Australian Water Quality Guidelines.  Australian and New Zealand
Environmental and Conservation Council, 202pp.

BROWN C.A. 1991.  A Preliminary Review of Special Effluent Standards (Amendments to
the Water Act 1984).  Freshwater Research Unit, University of Cape Town.  Unpublished
Report to the Department of Water Affairs and Cape Nature Conservation, 45pp.

CAMPBELL G.C. and A. Tessier 1987.  Metal Speciation in Natural Waters: Influence of
Environmental Acidification.  Adv. Chem. Ser.: Sources & Fates of Aquatic Pollutants, 216:
185-207.

CCREM 1987.  Canadian Water Quality Guidelines.  Prepared by the Task Force of Water
Quality Guidelines of the Canadian Council of Resources and Environmental Ministers.
Ontario, Canada.

DALLAS H.F. and J.A. Day 1993.  The Effect of Water Quality Variables on Riverine
Ecosystems: A Review.  Report No. TT61/93.  Water Research Commission, Pretoria.

GOLTERMAN H.L., R.S. Clymo and M.A.N. Ohnstad 1978.  Methods for the Physical and
Chemical Analysis of Fresh Waters.  IBP Handbook No. 8.  Blackwells Scientific
Publications, Oxford.

USEPA 1986.  Quality Criteria for Water - 1986.  United States Environmental Protection
Agency Office of Water Regulations and Standards, Washington DC 20460.  Report No.
440/5-86-001.

WETZEL R.G. 1983.  Limnology (2nd Edition).  W.B. Saunders Company, 767pp.
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Total Dissolved Salts/Solids
Background Information

Introduction The total dissolved solids concentration , is a measure of the quantity of all compounds
dissolved in water. The total dissolved salts concentration is a measure of the quantity of all
dissolved compounds in water that carry an electrical charge.  Since most dissolved
substances in water carry an electrical charge, the TDSalts concentration is usually, used
as an estimate of the concentration of total dissolved solids in the water. 

The TDSalts concentration is  directly proportional to the electrical conductivity (EC) of
water.  Because EC is much easier to measure than TDSalts, it is routinely used as an
estimate of the TDSalts concentration. Therefore, it has become common practise to use the
total dissolved salts concentration, as a measure for the total dissolved solids. 

Electrical conductivity (EC) is a measure of the ability of water to conduct an electrical
current.  This ability is a result of the presence in water of ions such as carbonate,
bicarbonate, chloride, sulphate, nitrate, sodium, potassium, calcium and magnesium, all of
which carry an electrical charge.  Many organic compounds dissolved in water do not
dissociate into ions (ionise), and consequently they do not affect the EC.

Occurrence Natural waters contain varying quantities of TDS as a consequence of the dissolution of
minerals in rocks, soils and decomposing plant material, the TDS concentrations of natural
waters therefore being dependent at least in part on the characteristics of the geological
formations which the water has been in contact with.  The TDS concentration also depends
on physical processes such as evaporation and rainfall. 

The TDS concentrations are generally

! Low in rainwater, less than 1 mg/R;
! Low in water in contact with granite, siliceous sand and well-leached soils, 

less than 30 mg/R;
! Greater than 65 mg/R in water in contact with precambrian shield areas; and
! In the range of 200 - 1 100 mg/R in water in contact with palaeozoic and mesozoic

sedimentary rock formations. 
! High as a result of evapoconcentration, usually greater than 1 100 mg/mR.  

Salts accumulate as water moves downstream because salts are continuously being added
through natural and anthropogenic sources whilst very little is removed by precipitation or
natural processes.  Domestic and industrial effluent discharges and surface runoff from
urban, industrial and cultivated areas are examples of the types of sources that may
contribute to increased TDS concentrations.  Evaporation also leads to an increase in the
total salts. 

Interactions The effects of the TDS are governed by the constituent inorganic salts.  The proportional
concentrations of the major ions affect the buffering capacity of the water and hence the
metabolism of organisms. Secondary effects include those on water chemistry, which in
turn affect the fate and impact on the aquatic environment of other chemical constituents or
contaminants.  Most commonly, the relative concentrations of the major ions tends to be:
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! Cations: Na  > Ca /Mg  > K+ 2+ 2+ +

! Anions: Cl  > HCO  > SO > CO   - - 2- 2-
3 4 3

Measurement The TDS content of a water sample is measured gravimetrically.  The water sample should
be filtered through a 0.45 Fm pore size filter, and the filtrate evaporated to dryness at 60 EC.
The mass of the residue will approximate the TDS present in the filtrate.  If the filtrate is
evaporated at a high temperature (> 100 EC), some carbonate and all organic dissolved solids
will be lost; at lower evaporation temperatures (65 - 85 EC), virtually no material is lost.

Electrical conductivity (EC) is a rapid and useful surrogate measure of the TDS content of
those waters with a low organic content.  Electrical Conductivity is determined by measuring
the electrical conductance of water and is usually expressed in units of milli-Siemens per
metre (mS/m).  Owing to the dependence of EC measurements on temperature, EC
measurements are reported at a standard reference temperature of 25 EC.  Conversion
factors for different temperatures are given in standard textbooks.

The TDS concentration of most natural waters can be estimated by multiplying EC by a
constant.  If EC is measured in units of mS/m and the TDS concentration is to be expressed
in mg/R, this factor generally falls in the range 5.5 - 7.5.  The following general relationship
is commonly used as an approximation for TDS concentrations from EC for South African
inland waters:

! TDS (mg/R) = EC (mS/m at 25 EC) x 6.5

The exact value of the conversion factor depends on the ratio of divalent to monovalent ions
and the organic and inorganic content.  Waters with a low or high pH typically require a
conversion factor greater than 6.5.  If very accurate estimates of the TDS concentration
from EC measurements are required then the conversion factor should be experimentally
determined for each specific site and for specific runoff event.

Data
Interpretation

Changes in the EC values provide useful and rapid estimates of changes in the TDS
concentration, once the relationship between EC and TDS has been established for a
particular water body.  However, changes in EC values provide no information on the
changes in the proportional concentrations of the major ions.  Similarly, the relationship
between TDS and EC will not reflect changes in the concentration of minor ions and
nutrients such as phosphate and nitrate.

Changes in the long-term shifts in the TDS concentration are more important than single
values.  Therefore, mean or seasonal mean values for the  concentrations in a data set should
be compared with the Target Water Quality Range (TWQR).

Effects and Criteria

Norms The norms for assessing the effects of the total dissolved solids on aquatic ecosystems are:

! chronic and acute physiological effects on aquatic biota; and
! changes in the "natural" site-specific TDS levels which cause changes in ecosystem

structure and function.
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Effects Plants and animals possess a wide range of physiological mechanisms and adaptations to
maintain the necessary balance of water and dissolved ions in cells and tissues.  This ability
is extremely important in any consideration of the effects of changes in total dissolved solids
on aquatic organisms.  The individual ions making up the TDS also exert physiological
effects on aquatic organisms.

Changes in the concentration of the total dissolved solids can affect aquatic organisms at
three levels, namely:

! effects on, and adaptations of, individual species;
! effects on community structure; and
! effects on microbial and ecological processes such as rates of metabolism and nutrient

cycling.

The rate of change of the TDS concentration, and the duration of change, appears to be
more important than absolute changes in the TDS concentration, particularly in systems
where the organisms may not be adapted to fluctuating levels of TDS.  Seasonal timing of
the change in TDS concentration may also have important synergistic effects with water
temperature on the total community composition and functioning.  Organisms adapted to
low-salinity habitats are generally sensitive to changes in the TDS concentration.  

Criteria The TWQR for TDS is stated in terms of case- and site-specific TDS concentrations.  In
all cases, local conditions should be determined (i.e. TDS concentrations, variability and
seasonal changes) before water quality criteria are set.

Water Resource Target Water Quality Range

All inland waters C TDS concentrations should not be changed by > 15
% from the normal cycles of the water body under
unimpacted conditions at any time of the year; and

C The amplitude and frequency of natural cycles in
TDS concentrations should not be changed.

Modifications Modifications can be considered where case- and site-specific measurements indicate the
TWQR to be too stringent or inappropriate.  In particular, site-specific derivation of TDS
criteria which are different from the TWQR should be considered in the cases of:

! naturally saline systems;
! rivers or streams which have been subjected to increased TDS concentrations over a

long period of time, such that their original biota have either adapted to the new
conditions or have been replaced by more salt-tolerant species; and

! where endemic or introduced organisms might be more sensitive to changes in TDS
concentrations and may therefore have more stringent TDS requirements, e.g., in
unimpacted cold-water habitats.
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The following conditions should be satisfied before the TWQR for TDS concentrations is
altered:

! Adequate site-specific analytical data, covering at least one annual cycle, are available;
and

! Site-specific studies demonstrate that there are no adverse effects on the ecosystem for
the proposed changes in TDS concentrations. 

All modifications that result in criteria that are higher than those specified here are subject
to approval by the Department of Water Affairs and Forestry.

Sources of Information

ALLANSON B.R., R.C. Hart, J.H. O'Keeffe and R.D. Robarts 1990.  Inland Waters of
Southern Africa: An Ecological Perspective.  Kluwer, Dordrecht, Netherlands, 458 pp.

ANZECC 1992.  Australian Water Quality Guidelines.  Australian and New Zealand
Environment and Conservation Council, 202 pp.

CCREM 1987.  Canadian Water Quality Guidelines.  Prepared by the Task Force on Water
Quality Guidelines of the Canadian Council of Resource and Environmental Ministers.
Ontario, Canada.

DALLAS H.F. and J.A. Day 1993.  The Effect of Water Quality Variables on Riverine
Ecosystems: A Review.  Report No. TT61/93, Water Research Commission, Pretoria, 240
pp.

DAY J.A. and J. M. King 1995.  Geographical differences in the properties of major ions
in the rivers of South Africa.  South African Journal of Science.

HUTCHINSON G.E. 1975.  A Treatise on Limnology, Volume III: Limnological Botany.
John Wiley & Sons, New York, 660 pp.

MITSCH W.J. and J.G. Gosselink 1986.  Wetlands.  Van Nostrand Reinhold Company, New
York, 537 pp.

USEPA 1986.  Quality Criteria for Water - 1986.  United States Environmental Protection
Agency Office of Water Regulations and Standards, Washington DC 20460.  Report No.
440/5-86-001.

WETZEL R.G. 1975.  Limnology.  W.B. Saunders Company, 743 pp.

WETZEL R.G. and G.E. Likens 1991.  Limnological Analyses.  Springer-Verlag, New York,
391 pp.

WILLIAMS W.D. 1987.  Salinisation of Rivers and Streams: An Important Environmental
Hazard.  Ambio, 16: 180-185.
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Phosphorus (Inorganic)
Background Information

Introduction Phosphorus can occur in numerous organic and inorganic forms, and may be present in
waters as dissolved and particulate species.  Elemental phosphorus does not occur in the
natural environment.  Orthophosphates, polyphosphates, metaphosphates, pyrophosphates
and organically bound phosphates are found in natural waters.  Of these, orthophosphate
species H PO  and HPO  are the only forms of soluble inorganic phosphorus directly2 4 4

-2

utilizable by aquatic biota.  Soluble Reactive Phosphate (SRP), or orthophosphate, is that
phosphorus which is immediately available to aquatic biota which can be transformed into
an available form by naturally occurring processes.

The forms of phosphorus in water are continually changing because of processes of
decomposition and synthesis between organically bound forms and oxidised inorganic forms.
The phosphorus cycle is influenced by the exchange of phosphorus between sedimentary
and aqueous compartments.  In turn this is affected by various physical, chemical and
biological modifying factors such as mineral-water equilibria, water pH values, sorption
processes, oxygen-dependent redox interactions, and the activities of living organisms.

Phosphorus is an essential macronutrient, and is accumulated by a variety of living
organisms.  It has a major role in the building of nucleic acids and in the storage and use of
energy in cells.  In unimpacted waters it is readily utilized by plants and converted into cell
structures by photosynthetic action.  Phosphorus is considered to be the principle nutrient
controlling the degree of eutrophication in aquatic ecosystems.

Occurrence Natural sources of phosphorus include the weathering of rocks and the subsequent leaching
of phosphate salts into surface waters, in addition to the decomposition of organic matter.
Spatial variation is high and is related to the characteristics of regional geology.  Phosphorus
levels are generally lowest in mountainous regions of crystalline rocks and levels increase in
lowland waters derived from sedimentary deposits.

In South Africa, phosphorus is seldom present in high concentrations in unimpacted surface
waters because it is actively taken up by plants.  Concentrations between 10 and 50 Fg/R are
commonly found, although concentrations as low as 1 Fg/R of soluble inorganic phosphorus
may be found in "pristine" waters and as high as 200 mg/R of total phosphorus in some
enclosed saline waters.

Elevated levels of phosphorus may result from point-source discharges such as domestic and
industrial effluents, and from diffuse sources (non-point sources) in which the phosphorus
load is generated by surface and subsurface drainage.  Non-point sources include
atmospheric precipitation, urban runoff, and drainage from agricultural land, in particular
from land on which fertilizers have been applied. 

Interactions Phosphate is extremely reactive under oxidizing conditions, and interacts with many cations
(e.g. Al, Fe, Ca) to form relatively insoluble compounds that precipitate out of water.
Availability is also reduced by adsorption of phosphate to inorganic colloids, organic
compounds such as humics and particulate material (e.g. clays, carbonates, hydroxides).
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The flow regime is a major factor in the mobility, availability and spatial distribution of
phosphorus within a river.  Settlement of particulate matter and biotic uptake result in the
removal of phosphorus from the water column to the sediments, and during periods of low
discharge, stream bed sediments act as a sink for phosphorus.  During rainfall events,
phosphorus levels may be elevated by runoff from the land, and by re-suspension and
flushing of deposited material from the river bed to the water column. 

Several chemical bonding processes regulate the amount of inorganic phosphorus which is
bonded to iron, aluminium, calcium or organic polyphenols and adsorbed onto suspended
particulate material.  Adsorbed phosphorus may be released from the sediments under
conditions of high flow and under anoxic conditions from both sediments and water.  The
form of phosphorus in natural surface waters and the equilibrium of the different forms, is
influenced by pH.   

Measurement Phosphorus concentrations are usually determined as orthophosphates, total inorganic
phosphate or total dissolved phosphorus (which includes organically bound phosphorus and
all phosphates).  The dissolved forms are measured after filtering the sample through a pre-
washed 0.45 Fm filter.  Concentrations of particulate phosphorus can be calculated from the
difference between the concentrations of the total and dissolved fractions.

Chemical analysis of phosphorus usually centres around the reactivity of phosphates with
molybdate ions.  During enzymatic and acidic hydrolysis complexes of phosphorus are
converted to phosphate species, which are then measured colorimetrically.  Four operational
categories of phosphates result; these are soluble reactive P, soluble unreactive P, particulate
reactive P, and particulate unreactive P.  The most commonly measured is Soluble Reactive
Phosphate (SRP). 

Analysis of phosphorus in the laboratory should be started as soon as possible after sample
collection to minimize the possible effects of bacterial transformation and pH changes.
Water samples should preferably not be preserved with acid before analysis; rather, the
samples should be kept at low temperature (< 4 EC). 

Data
Interpretation 

Occasional increases in the inorganic phosphorus concentration above the Target Water
Quality Range (TWQR) are less important than continuously high concentrations.  Single
measurements of phosphorus are a poor basis for assessment.  Average summer inorganic
phosphorus concentrations provide the best basis from which to estimate the likely biological
consequences of phosphorus.  Weekly inorganic phosphorus concentrations, averaged over
a period of at least 4 weeks, should be compared with the TWQR.

Any assessment of the influence of the inorganic phosphorus concentrations should be
coupled with an evaluation of the ratio of inorganic nitrogen to inorganic phosphorus.
Unimpacted streams typically have an N:P ratio greater than 25 - 40:1, whilst most impacted
(i.e., eutrophic or hypertrophic) systems have an N:P ratio of less than 10:1.
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Effects and Criteria 

Norms Changes in trophic status accompanied by the growth of algae and other aquatic plants in
rivers, lakes and reservoirs, are the norms used to assess the effects of inorganic
phosphorus on aquatic ecosystems. 

Effects The most significant effect of elevated phosphorus concentrations is its stimulation of the
growth of aquatic plants.  Both phosphorus and nitrogen limit plant growth, and of these,
phosphorus is likely to be more limiting in fresh water.  The effect is dependent on the form
of phosphorus present in the water, since not all forms are available for uptake by plants.
Other factors, such as water temperature, light and the availability of other nutrients, also
play an important role in limiting plant growth.

Inorganic phosphorus concentrations of less than 5 Fg P/R are considered to be sufficiently
low to reduce the likelihood of algal and other plant growth. 

The information given in the table below illustrates typical symptoms associated with
selected ranges of inorganic phosphorus concentrations, if all other nutrients and
environmental conditions are within favourable ranges for the organisms concerned. 

Average Summer  Effects
Inorganic Phosphorus
Concentration (FFg/RR)

< 5 Oligotrophic conditions; usually moderate levels of
species diversity; usually low productivity systems with
rapid nutrient cycling; no nuisance growth of aquatic
plants or blue-green algae.

5 - 25 Mesotrophic conditions; usually high levels of species
diversity; usually productive systems; nuisance growth
of aquatic plants and blooms of blue-green algae; algal
blooms seldom toxic.

25 - 250 Eutrophic conditions; usually low levels of species
diversity; usually highly productive systems, with
nuisance growth of aquatic plants and blooms of blue-
green algae; algal blooms may include species which are
toxic to man, livestock and wildlife.

> 250 Hypertrophic conditions; usually very low levels of
species diversity; usually very highly productive
systems; nuisance growth of aquatic plants and blooms
of blue-green algae, often including species which are
toxic to man, livestock and wildlife.

Criteria The inorganic phosphorus concentration for a specific system must be based on the existing
trophic status of the system.  It is undesirable to allow inorganic phosphorus concentrations
to rise to a level which will change the trophic status of the system.  A Target Water Quality
Range should be derived only after case- or site-specific studies.
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Water Resource Target Water Quality Range

All surface waters C Inorganic phosphorus concentrations should not
be changed by > 15 % from that of the water
body under local, unimpacted conditions at any
time of the year; and

C The trophic status of the water body should not
increase above its present level, though a decrease
in trophic status is permissible (see Effects); and

C The amplitude and frequency of natural cycles in
inorganic phosphorus concentrations should not
be changed.

Modifications The inorganic phosphorus criteria given in the above table may be modified upwards in the
case of turbid systems.  Limited light penetration or increased turbulence will reduce the
extent and density of algal growths at a given inorganic phosphorus concentration.  Growths
of free-floating aquatic macrophytes (e.g. Water Hyacinth) will not be reduced in such
cases.

The following conditions should be satisfied before a decision is taken to modify the Target
Water Quality Range for inorganic phosphorus:

! Adequate data (covering at least one summer season) are available;
! Site-specific studies demonstrate that there are no adverse effects on the ecosystem for

the proposed changes in inorganic phosphorus concentration in trophic status; and
! Other contributory factors, such as low inorganic nitrogen concentrations, high turbidity

and turbulence, will reduce the effects of increased inorganic phosphorus.

Sources of Information

ANECC 1992.  Australian Water Quality Guidelines.  Australian and New Zealand
Environmental and Conservation Council, 202 pp.

BATH A.J. 1989.  Phosphorus Transport in the Berg River, Western Cape.  Unpublished PhD
Thesis, University of Cape Town.

CCREM 1987.  Canadian Water Quality Guidelines.  Prepared by the Task Force on Water
Quality Guidelines of the Canadian Council of Resources and Environmental Ministers.
Ontario, Canada.

CHUTTER F.M. 1989.  Evaluation of the impact of the 1 mg/R phosphate-P standard on the
water quality and trophic state of Hartbeespoort Dam.  WRC Report No. 181/1/89.  Water
Research Commission, Pretoria, South Africa.

CHUTTER F.M. and J.N. Rossouw 1992.  The Management of Phosphate Concentrations
and Algae in Hartbeespoort Dam.  WRC Report No. 289/1/92.  Water Research
Commission, Pretoria, South Africa.



! !RL!

+

Aquatic Ecosystems      1st Edition, 1996 (1st Issue) Phosphorus: Page 5 of 5

99

DALLAS H.F. and J.A. Day 1993.  The Effect of Water Quality Variables on Riverine
Ecosystems: A Review.  Report No. TT61/93.  Water Research Commission, Pretoria.

USEPA 1986.  Quality Criteria for Water - 1986.  United States Environmental Protection
Agency Office of Water Regulations and Standards, Washington DC 20460.  Report No.
440/5-86-001.

WALMSLEY R.D. and M Butty (Eds.) 1980.  The Limnology of some selected South African
Impoundments.  A collaborative report by the Water Research Commission and the National
Institute for Water Research, Pretoria, South Africa.

WETZEL R.G. 1983.  Limnology (2nd Edition).  W.B. Saunders Company, 767 pp.
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Ammonia
Background Information

Introduction Un-ionized ammonia (NH ) is a colourless, acrid-smelling gas at ambient temperature and3

pressure.  It is produced naturally by the biological degradation of nitrogenous matter and
provides an essential link in the nitrogen cycle.

Ammonia may be present in the free, un-ionized form (NH ) or in the ionized form as the3

ammonium ion (NH ).  Both are reduced forms of inorganic nitrogen derived mostly from4
+

aerobic and anaerobic decomposition of organic material.  They exist either as  ions, or can
be adsorbed onto suspended organic and inorganic material.

The toxicity of ammonia is directly related to the concentration of the un-ionized form (NH ),3

the ammonium ion (NH ) having little or no toxicity to aquatic biota.  The ammonium ion4
+

does, however, contribute to eutrophication.  Modifying factors may alter the acute toxicity
by altering the concentration of un-ionized ammonia in the water through changes in the
ammonia-ammonium ion equilibrium, or may increase the toxicity of the un-ionized ammonia
to organisms.

Occurrence Ammonia is present in small amounts in air, soil and water, and in large amounts in
decomposing organic matter.  Natural sources of ammonia include gas exchange with the
atmosphere; the chemical and biochemical transformation of nitrogenous organic and
inorganic matter in the soil and water; the excretion of ammonia by living organisms; the
nitrogen fixation processes whereby dissolved nitrogen gas enters the water and ground
water.  Ammonia, associated with clay minerals enters the aquatic environment through soil
erosion.  Bacteria in root nodules of legumes fix large amounts of nitrogen in the soil and this
may be leached into surrounding waters.  

Ammonia is a common pollutant and is one of the nutrients contributing to eutrophication.
Commercial fertilizers contain highly soluble ammonia and ammonium salts.  Following
application of fertilizer, if the concentration of such compounds exceeds the immediate
requirements of the plant, transport via the atmosphere or irrigation waters can carry these
nitrogen compounds into aquatic systems.  Other sources of ammonia include:

! fish-farm effluent (un-ionized ammonia);
! sewage discharge;
! discharge from industries that use ammonia or ammonium salts in their cleaning

operations;
! manufacture of explosives and use of explosives in mining and construction; and
! atmospheric deposition of ammonia from distillation and combustion of coal, and the

biological degradation of manure. 

Interactions The most significant factors that affect the proportion and toxicity of un-ionized ammonia
in aquatic ecosystems are water temperature and pH.  An increase in either results in an
increase in the relative proportion of un-ionized ammonia in solution, and hence an increase
in toxicity to aquatic organisms, as given in Table 1. 
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Table 1: Contribution of un-ionised NH  to Total Ammonia (expressed as a3

percentage),  as a Function of pH Value and Water Temperature

pH
Water Temperature (°C)

0 5 10 15 20 25 30 35

6.0 0.0083 0.012 0.019 0.027 0.039 0.056 0.079 0.11

6.5 0.026 0.039 0.059 0.086 0.12 0.18 0.25 0.35

7.0 0.083 0.12 0.18 0.27 0.39 0.56 0.79 1.1

7.5 0.26 0.39 0.58 0.85 1.2 1.7 2.4 3.4

8.0 0.82 1.2 1.8 2.6 3.8 5.3 7.3 9.9

8.5 2.6 3.8 5.5 7.9 11 15 20 26

9.0 7.6 11 16 21 28 36 44 52

9.5 21 28 37 46 55 64 71 78

Ammonia toxicity is also affected by the concentrations of dissolved oxygen, carbon dioxide
and total dissolved solids, and the presence of other toxicants, such as metal ions.  The acute
toxicity of ammonia to fish increases as dissolved oxygen decreases.  Ammonia is oxidized
to nitrate in well oxygenated waters.  Ammonia may also be adsorbed onto suspended and
bed sediments and to colloidal particles.

Measurement Ammonia criteria for aquatic ecosystems are calculated from the total ammonia
concentration, that is, the sum of the NH  and NH  concentrations.  The reference method3 4

+

for the determination of total ammonia is the phenate hypochlorite method, followed by
spectrophotometry or colorimetry.  The concentration of free ammonia is estimated from
Table 1. The most reliable results are obtained on fresh samples.  However, if prompt
analysis is not possible, samples should be preserved with H SO , stored at 4 EC, and2 4

neutralised with NaOH or KOH prior to analysis.

As with all determinations of nutrients, care must be taken to prevent contamination of water
samples.  Glass bottles/vials, suitably pre-cleaned to remove nitrogenous contaminants, are
required.  Samples should not be preserved with nitric acid and no head space in the bottle
should be allowed.  

Data
Interpretation

Single measurements of ammonia are of limited use.  Preferably, weekly ammonia
concentrations, averaged over a period of at least 4 weeks, with the minimum and maximum
values reported, should be compared with the Target Water Quality Range (TWQR).

Interpretation of the ammonia criteria is based on the free ammonia concentrations. The
potential effect of ammonia on the aquatic environment is modified by the chemical species
present, the relative proportions of each, and other factors such as pH, temperature and
dissolved oxygen concentration.
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Ninety percent (90 %) of all free ammonia estimates should be within the TWQR.  All free
ammonia estimates should be below the chronic effect value (CEV).  In the case of
accidental spills, chronic and acute toxicity effects will occur if ammonia estimates exceed
the Acute Effect Value (AEV).

Effects and Criteria 

Norms The norms for assessing the effects of free ammonia on aquatic ecosystems are chronic and
acute toxic effects of ammonia on aquatic organisms.

Effects The toxicity of ammonia and ammonium salts to aquatic organisms is directly related to the
amount of free ammonia in solution.  At low to medium pH values, the ammonium ion
dominates, but as pH increases ammonia is formed, the latter being considerably more toxic
to aquatic organisms.  Prior exposure or acclimation to ammonia increases the tolerance of
fish to ammonia and enables them to withstand concentrations that would otherwise be
acutely lethal.  

Un-ionized ammonia affects the respiratory systems of many animals, either by inhibiting
cellular metabolism or by decreasing oxygen permeability of cell membranes.  Acute toxicity
to fish may cause a loss of equilibrium, hyper-excitability, an increased breathing rate, an
increased cardiac output and oxygen intake, and in extreme cases convulsions, coma and
death.

Chronic effects include a reduction in hatching success, reduction in growth rate and
morphological development, and pathological changes in tissue of gills, liver and kidneys.
An increased ventilation of the gills following exposure to ammonia indicating a respiratory
effect has been observed in mayfly larvae Ecdyonurus dispar.  

Criteria The TWQR and criteria for un-ionised ammonia in aquatic ecosystems are :

TWQR and Criteria Un-ionised Ammonia
Concentration 

(FFg N/RR)

Target Water Quality Range (TWQR) ## 7

Chronic Effect Value (CEV) 15

Acute Effect Value (AEV) 100

Note:

C The data available satisfied the minimum database requirements, therefore no safety
factors were applied.

Modifications In certain areas, or at certain sites, it may be necessary to modify the ammonia criteria
provided in this guideline.  Where any modification is anticipated, the user of the guidelines
must obtain expert advice.  All modifications must afford the same level of protection to
aquatic ecosystems as stipulated by the criteria given in this guideline.
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The following circumstances may require that case- and site-specific criteria be derived:

! Where untested locally important species may be very sensitive to ammonia;

! Where aquatic organisms may be stressed by diseases, parasites, predators, other
contaminants, contaminated or insufficient food, and fluctuating or extreme conditions
of flow, water quality and temperature; and

! Where natural background ammonia concentrations are higher than the TWQR. 

Conditions for Modification

The following conditions should be satisfied before criteria for ammonia are altered:

! Adequate site-specific analytical data, covering at least one annual cycle, are available;
and

! Site-specific studies demonstrate that there are no adverse effects on the ecosystem for
the proposed changes in ammonia concentrations. 

All modifications that result in criteria that are higher than those specified here are subject
to approval by the Department of Water Affairs and Forestry.

Sources of Information

ALABASTER J.S. and R. Lloyd 1980.  Water Quality Criteria for Freshwater Fish. 
Published by the Food and Agricultural Organisation of the United Nations. 
Butterworths, 297pp.

ANZECC 1992.  Australian Water Quality Guidelines.  Australian and New Zealand
Environmental and Conservation Council, 202pp.

CCREM 1987.  Canadian Water Quality Guidelines.  Prepared by the Task Force on
Water Quality Guidelines of the Canadian Council of Resources and Environmental
Ministers.  Ontario, Canada.

DALLAS H.F. and J.A. Day 1993.  The Effect of Water Quality Variables on Riverine
Ecosystems: A Review.  Report No. TT61/93.  Water Research Commission, Pretoria.

GAMMETER S. and A. Frutiger 1990.   Short-term Toxicity of Ammonia and Low
Oxygen to Benthic Macroinvertebrates of Running Waters and Conclusions for Wet
Weather Water Pollution Control Measures.  Water Science & Technology, 22 (10/11):
291-296.

MAY P.M. and K Murray 1991.  A Joint Expert Speciation Systems (JESS).  Raison
D’etre 38: 1409-1417.  Talanta.

USEPA 1986.  Quality Criteria for Water - 1986.  United States Environmental Protection
Agency Office of Water Regulations and Standards, Washington DC 20460.  Report No.
440/5-86-001.
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Nitrogen (Inorganic)
Background Information

Introduction The term inorganic nitrogen includes all the major inorganic nitrogen components (NH  +3

NH  + NO  + NO ) present in water.  Both the dissolved forms of inorganic nitrogen and4 2 3
+ - -

those adsorbed onto suspended inorganic and organic material are included, since they are
all available for uptake by algae and higher plants.

Ammonia (NH ) and ammonium (NH ) are reduced forms of inorganic nitrogen and their3 4
+

relative proportions are controlled by water temperature and pH.  Both forms can exist as
dissolved ions, or can be adsorbed onto suspended material.

Nitrite (NO ) is the inorganic intermediate, and nitrate (NO ) the end product, of the2 3
- -

oxidation of organic nitrogen and ammonia.  Nitrate is the more stable of the two forms and
is usually far more abundant in the aquatic environment.  In view of their co-occurrence and
rapid inter-conversion, nitrite and nitrate are usually measured and considered together.
Inter-conversions between the different forms of inorganic nitrogen are part of the nitrogen
cycle in aquatic ecosystems.

Inorganic nitrogen is primarily of concern due to its stimulatory effect on aquatic plant
growth and algae.  Most aquatic organisms are sensitive to the toxic effects of ammonia. See
guideline for ammonia. 

Occurrence Surface runoff from the surrounding catchment area, the discharge of effluent streams
containing human and animal excrement, agricultural fertilizers and organic industrial wastes
are the major sources of inorganic nitrogen which enters aquatic systems.  In highly
impacted catchments, the inorganic nitrogen arising from human activities can greatly exceed
"natural" sources.  In addition, many groups of bacteria are able to transform organic
nitrogen to inorganic nitrogen during the decomposition of organic material.

Inorganic nitrogen is seldom present in high concentrations in unimpacted surface waters.
This is because inorganic nitrogen is rapidly taken up by aquatic plants and converted into
proteins and other organic forms of nitrogen in plant cells.  In South Africa, inorganic
nitrogen concentrations in unimpacted, aerobic surface waters are usually below 0.5 mg N/R
but may increase to above 5 - 10 mg N/R in highly enriched waters. 

Oxidized forms of inorganic nitrogen (usually nitrate) can sometimes be present in very high
concentrations (> 150 mg NO -N/R) in ground water.  Such high concentrations can occur3

under natural conditions (e.g., mineral salts derived from rocks and soil, not due to man's
activity), or due to seepage from sewage systems and leaching of organic and inorganic
fertilizers from soil.  

Interactions The processes of ammonification, nitrification, denitrification, and the active uptake of nitrate
by algae and higher plants, are regulated by water temperature, oxygen availability  and pH.
Changes to water temperature and pH affect the rates at which these processes occur and
the concentration of inorganic nitrogen present in water.

Nitrite can be transformed rapidly to nitrate, and vice versa, by bacterial processes.  Under
aerobic conditions, nitrite is oxidized to nitrate by nitrifying bacteria.  Conversely, under
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anaerobic conditions, nitrate is reduced to nitrite (and then to molecular nitrogen) by
denitrifying bacteria.  Denitrification is the most important process whereby nitrate is lost
from aquatic systems.

Enrichment of waters with dissolved organic carbon (e.g., through the discharge of treated
sewage effluent) can increase rates of nitrogen loss via denitrification by providing an energy
source for denitrifying bacteria.

Several chemical bonding processes, as well as the forces which control the charge on the
surface of sediment particles, regulate the amount of inorganic nitrogen which may be
adsorbed to, or desorbed from, suspended particulate material.  Typically, these reactions
are strongly influenced by water temperature and pH, as well as by bacterial activity.

When particulate material settles out of the water onto the sediments, bound inorganic
nitrogen becomes trapped in the sediments.  Some of the bound inorganic nitrogen can be
released by diffusion into the overlying water; nitrate present in anaerobic sediments can be
lost from the system via denitrification.

Measurement The concentration of inorganic nitrogen species in water is obtained by adding together the
individual concentrations of ammonia (NH  + NH ), plus nitrite (NO ) and nitrate 3 4 2

+ -

(NO  ).  No single analytical technique will provide a measure of inorganic nitrogen.3
-

Nitrite plus nitrate is determined by the cadmium reduction method followed by diazotisation
and spectrophotometry.  Nitrite alone is determined by diazotisation without prior reduction
of the nitrate present to nitrite.  Total ammonia, the sum of the NH  and NH  concentrations,3 4

+

is determined by the phenate hypochlorite method, followed by spectrophotometry or
colorimetry.

Where other analytical methods are used, their characteristics relative to the reference type
methods should be known.  Concentrations are usually expressed as milligrams of inorganic
nitrogen per litre of water sample (mg N/R).

Prior filtration may be required where water samples are turbid.  Considerable difficulty is
experienced in the analysis of any inorganic nitrogen that is adsorbed onto the surface of
suspended material or associated with bottom sediments.

Analysis of inorganic nitrogen in the laboratory should be started as soon as possible after
sample collection to minimize the effects of bacterial transformation and pH changes.  Water
samples should preferably not be preserved with acid before analysis; rather, the samples
should be kept at low temperature (< 4 EC).

Data
Interpretation

Occasional increases in the inorganic nitrogen concentration above the Target Water Quality
Range (TWQR) are less important than continuously high concentrations.  Single
measurements of inorganic nitrogen are a poor basis for assessment.  Average summer
inorganic nitrogen concentrations provide the best basis from which to estimate the likely
biological consequences of inorganic nitrogen.  

Weekly inorganic nitrogen concentrations, averaged over a period of at least 4 weeks, should
be compared with the TWQR. 

Any assessment of the influence of inorganic nitrogen concentrations should be coupled to
an evaluation of the inorganic nitrogen to inorganic phosphorus ratio.  Unimpacted systems
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typically have an N:P ratio greater than 25-40 : 1, whilst most impacted (i.e., eutrophic or
hypertrophic) systems have an N:P ratio of less than 10:1.  At such low N:P ratios, nitrogen
fixation is likely to occur; this will provide additional inorganic nitrogen to the system.

In unimpacted, well-oxygenated (dissolved oxygen concentration 80-120 % saturation)
waters, most (> 80 %) of the inorganic nitrogen should be present as nitrate; typically,
ammonia concentrations will be below 0.1 mg N/R, or less than 20 % of the inorganic
nitrogen present.

Where effluent discharges containing high ammonia or nitrate concentrations have impacted
on aerobic waters, background inorganic nitrogen concentrations rise. This will usually be
accompanied by a decrease in the dissolved oxygen concentration and an increase in the
BOD, COD and pH.

Effects and Criteria

Norms Changes in the trophic status accompanied by the growth of algae and other aquatic plants
in rivers, lakes and reservoirs, is the norm used to assess the effects of inorganic nitrogen
on aquatic ecosystems. 

Effects Site-specific conditions, especially the availability of phosphorus, are critically important in
modifying the influence of inorganic nitrogen on eutrophication.  Inorganic nitrogen toxicity
is not considered to be important for setting inorganic nitrogen water quality guidelines for
protection of aquatic ecosystems.

Inorganic nitrogen concentrations below 0.5 mg N/R are considered to be sufficiently low
that they can limit eutrophication and reduce the likelihood of nuisance growths of blue-green
algae and other plants.  However, in the presence of sufficient available phosphorus,
nitrogen-fixing organisms will be able to fix atmospheric nitrogen, thereby compensating for
any deficit caused by low inorganic nitrogen concentrations.

The information given in the table below illustrates typical symptoms associated with
selected ranges of inorganic nitrogen concentrations, if all other nutrients and environmental
conditions are within favourable ranges for the organisms concerned.
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Average Summer Effects
Inorganic Nitrogen

Concentration (mg/RR)

< 0.5 Oligotrophic conditions; usually moderate levels of
species diversity; usually low productivity systems with
rapid nutrient cycling; no nuisance growth of aquatic
plants or the presence of blue-green algal blooms.

0.5 - 2.5 Mesotrophic conditions; usually high levels of species
diversity; usually productive systems; nuisance growth
of aquatic plants and blooms of blue-green algae; algal
blooms seldom toxic.

2.5 - 10 Eutrophic conditions; usually low levels of species
diversity; usually highly productive systems,   nuisance
growth of aquatic plants and blooms of blue-green
algae; algal blooms may include species which are toxic
to man, livestock and wildlife.

> 10 Hypertrophic conditions; usually very low levels of
species diversity; usually very highly productive
systems; nuisance growth of aquatic plants and blooms
of blue-green algae, often including species which are
toxic to man, livestock and wildlife.

Criteria The inorganic nitrogen concentration for a specific system must be based on the existing
trophic status of the system. It is undesirable to allow inorganic nitrogen concentrations to
rise to a level which will change the trophic status of the system.  A Target Water Quality
Range should be derived only after case- and site-specific studies.

Water Resource Target Water Quality Range

All surface waters CC Inorganic nitrogen concentrations should not be
changed by more than 15 % from that of the
water body under local unimpacted conditions at
any time of the year; and

CC The trophic status of the water body should not
increase above its present level, though a
decrease in trophic status is permissible (see
Effects); and

CC The amplitude and frequency of natural cycles
in inorganic nitrogen concentrations should not
be changed.

Modifications The inorganic nitrogen criteria given in the above table should only be modified in the case
of turbid systems.  Limited light penetration or increased turbulence will reduce the extent
of nuisance algal growths at a given inorganic nitrogen concentration.  Nuisance growths
of free-floating aquatic macrophytes (e.g. Water Hyacinth) will not be reduced in such
cases.
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The following conditions should be satisfied before a decision is taken to modify the TWQR
for inorganic nitrogen:

! Adequate data, covering at least one summer season, are available;
! Site-specific studies demonstrate that there are no adverse effects on the ecosystem for

the proposed changes in inorganic nitrogen concentration in trophic status; and
! Account for other contributory factors, such as low inorganic phosphorus

concentrations, high turbidity and turbulence, which will reduce the effects of increased
inorganic nitrogen.

All modifications that result in criteria that are higher than those specified here are subject
to approval by the Department of Water Affairs and Forestry.

Sources of Information

ANZECC 1992.  Australian Water Quality Guidelines.  Australian and New Zealand
Environment & Conservation Council, Melbourne, Australia.  202 pp.

APHA 1989.  Standard Methods for the Examination of Water and Wastewater.  American
Public Health Association, American Waterworks Association & American Pollution Control
Federation Joint Publication, 16th Edition, Washington D.C.  1269 pp.

ASHTON P.J. 1981.  Nitrogen Fixation in a Nitrogen-limited Impoundment.  Journal of the
Water Pollution Control Federation 51: 570-579.

ASHTON P.J. 1985.  Nitrogen Transformations and the Nitrogen Budget of a Hypertrophic
Impoundment (Hartbeespoort Dam, South Africa).  Journal of the Limnological Society of
South Africa 11: 32-42.

BREZONIK P.L. 1977.  Denitrification in natural waters.  Progress in Water Technology, 8:
373-392.

CCREM 1987.  Canadian Water Quality Guidelines.  Prepared by the Task Force on Water
Quality Guidelines of the Canadian Council of Resource and Environmental Ministers,
Ontario, Canada.

DALLAS H.F. and J.A. Day 1993.  The Effect of Water Quality Variables on Riverine
Ecosystems: A Review.  Water Research Commission Report No. TT 61/93.  240 pp.

USEPA  1986.  Quality Criteria for Water - 1986.  United States Environmental Protection
Agency Office of Water Regulations and Standards, Washington DC 20460.  Report No.
440/5-86-001.

WALMSLEY R.D. and M Butty (Eds.) 1980.  The Limnology of some selected South African
Impoundments.  A Collaborative Report by the Water Research Commission and the National
Institute for Water Research, Pretoria, South Africa.       



! !KL!

#JJ&59)`+L1I+Q&J.'(@&5(+G1+Y.(&'+#11.)'F+&11$0&5(+9)FH4.'6&+F(.59.'9F+A<&J0%$)H+G1+3G0(4+#1')H.*+

!NNND+

DEPARTMENT OF WATER AFFAIRS – GENERAL AND SPECIAL AUTHORISATION 
 
Discharge limits and conditions set out in the National Water Act, Government Gazette No. 20526, 8 October 1999 
 
 

Wastewater limit values applicable to discharge of wastewater into a water resource 

 
 
SUBSTANCE/PARAMETER 

 
GENERAL LIMIT 

 
SPECIAL LIMIT 

Faecal Coliforms (per 100 ml) 1 000 0  
Chemical Oxygen Demand (mg/l) 

 
75* 

 
30*  

pH 
 

5,5-9,5 
 

5,5-7,5  
Ammonia (ionised and un-ionised) as Nitrogen 
(mg/l) 

 
3 

 
2 

 
Nitrate/Nitrite as Nitrogen (mg/l) 

 
15 

 
1,5  

Chlorine as Free Chlorine (mg/l) 
 

0,25 
 
0  

Suspended Solids (mg/l) 
 

25 
 

10  
Electrical Conductivity (mS/m) 

 
70 mS/m above intake to 
a maximum of 150 mS/m 

 
50 mS/m above background 

receiving water, to a 
maximum of 100 mS/m  

Ortho-Phosphate as phosphorous (mg/l) 
 

10 
 

1 (median) and 2,5 
(maximum)  

Fluoride (mg/l) 
 

1 
 
1  

Soap, oil or grease (mg/l) 
 

2,5 
 
0  

Dissolved Arsenic (mg/l) 
 

0,02 
 

0,01  
Dissolved Cadmium (mg/l) 

 
0,005 

 
0,001  

Dissolved Chromium (VI) (mg/l) 
 

0,05 
 

0,02  
Dissolved Copper (mg/l) 

 
0,01 

 
0,002  

Dissolved Cyanide (mg/l) 
 

0,02 
 

0,01  
Dissolved Iron (mg/l) 

 
0,3 

 
0,3  

Dissolved Lead (mg/l) 
 

0,01 
 

0,006  
Dissolved Manganese (mg/l) 

 
0,1 

 
0,1  

Mercury and its compounds (mg/l) 
 

0,005 
 

0,001  
Dissolved Selenium (mg/l) 

 
0,02 

 
0,02  

Dissolved Zinc (mg/l) 
 

0,1 
 

0,04  
Boron (mg/l) 

 
1 

 
0,5 

• After removal of algae 
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+++&T&5(+90')56+W4)H4+s+R+@@+G1+'.)51.$$+1&$$+)5+.+"RO4G0'+J&')G9-+V4)F+TG$0@&+

+++W.F+'&[0)'&9+1G'+F011)H)&5(+F(G'@W.(&'+1$GW+)5(G+(4&+F.@J$)56+%)5-+

+



! !KK!

#JJ&59)`+R%I+J^+@&.F0'&@&5(F+.(+(4&+!L+F.@J$)56+$GH.()G5F+G1+(4&+U&W$.59F+F(09:+.'&.+

)P'Q'$*>?5+,@'&12,3'(4*5+
3)(&' RO20$+ PO20$+ NO20$+ !!O20$+ !MO20$+ "!O20$+ ""O20$+ "PO20$+

/' C-M+ C-!+ C-R+ C-L+ P-C+ P-M+ P-L+ C-!+

D' C-R+ C-"+ C-R+ C-L+ C-"+ C-"+ P-C+ C-"+

E' C-R+ C-"+ C-L+ C-L+ C-L+ C-R+ P-P+ C-!+

I' C-L+ C-!+ C-!+ C-"+ C-!+ P-N+ P-P+ C+

R' C-L+ C-"+ C-K+ C-"+ C-!+ C-!+ P-N+ C-L+

N' C-K+ C-N+ C-"+ C-"+ C-"+ C-K+ C-R+ C-L+

L' C-C+ N-"+ C-P+ C-K+ !"-K+ C-N+ N-M+ N+

S' C-L+ P-C+ C-!+ C-"+ C-"+ P-N+ C+ C-!+

M' C-R+ C-L+ C-L+ C-L+ C-L+ C+ C+ C-"+

//' C-R+ C-L+ C-K+ C-K+ N-K+ C-L+ P-P+ C-"+

/D' C-"+ C-!+ C-L+ C-!+ C-M+ C-K+ P-M+ P-N+

/E' C-"+ C-!+ C-L+ P-N+ C-C+ N-"+ P-C+ P-N+

/I' O+ O+ O+ O+ O+ M-K+ P-C+ P-C+

+

3)(&+ !O#06+ MO#06+ !"O#06+ !MO#06+ "BO#06+ ""O#06+ "MO#06+ !O3&J+

/' P-C+ P-M+ N+ P-C+ P-C+ P-M+ C-M+ C-C+

D' P-K+ C-"+ N-K+ P-N+ P-N+ P-N+ C-"+ C-L+

E' P-C+ C-!+ N+ P-C+ P-C+ P-C+ C-"+ C-R+

I' P-P+ C+ N-R+ P-N+ P-N+ P-C+ C-"+ P-C+

R' C-!+ C-"+ N-M+ C+ C-!+ C-!+ C-!+ C+

N' P-M+ C-"+ N-C+ C-"+ C-"+ C-"+ C-L+ C-!+

L' N-"+ C-M+ !B-M+ C-!+ C-"+ C-"+ C-R+ C-"+

S' C+ C-L+ N-P+ P-N+ C+ P-N+ C-R+ C-!+

M' P-C+ C-"+ N-R+ C+ C+ C-!+ C-"+ C-"+

//' C-!+ C-M+ !B-L+ C-"+ C-L+ C+ C-L+ P-N+

/D' P-"+ C-L+ N-C+ P-P+ P-R+ P-K+ C+ P-M+

/E' P-P+ C-L+ N-N+ P-C+ P-C+ P-N+ P-N+ C+

/I' P+ P-"+ C-N+ C-L+ P+ M-K+ C+ C-M+

+

3)(&+ !BO3&J+ !RO3&J+ ""O3&J+ "RO3&J+ "PO3&J+ "NO3&J+ RO]H(+ "BO]H(+

/' C-"+ P-C+ C+ C-R+ N-M+ N-!+ M-R+ P-L+

D' C-!+ P-N+ P-N+ C-N+ N-C+ N-K+ M-C+ M-P+

E' C-!+ P-"+ P-R+ C-R+ N-M+ N-M+ M-R+ O+

I' P-N+ P-M+ P-M+ C-M+ N-R+ N-K+ M-"+ M-!+

R' P-N+ P-P+ O+ O+ O+ O+ O+ O+

N' P-C+ P-K+ P-R+ C-C+ N-C+ N-R+ P-"+ C-R+

L' P-R+ P-"+ C-L+ N+ !B-"+ !B-!+ P-R+ C-P+

S' P-N+ P-N+ P-L+ C-M+ N-R+ N-R+ M-C+ P-"+

M' C+ C+ C+ C-P+ N-L+ N-R+ M-N+ M-C+

//' P-C+ P-P+ P-C+ C-P+ N-N+ N-K+ M-R+ P-L+

/D' P+ P-M+ P-K+ C-M+ N-P+ N-L+ M-K+ M-M+

/E' P-C+ P-M+ P-N+ C-"+ N-R+ N-"+ M-M+ M-L+

/I' C-"+ P-K+ P-M+ P-R+ N-L+ C-C+ K-N+ P-R+

+



! !KM!

#JJ&59)`+RHI+J^+@&.F0'&@&5(F+.(+(4&+!"+F.@J$)56+$GH.()G5F+G1+(4&+]%F&'T.(G':+F(09:+.'&.+

)P'Q'AB@*4C51843'&12,3'(4*5+
3)(&' RO20$+ PO20$+ NO20$+ !!O20$+ !MO20$+ "!O20$+ ""O20$+ "PO20$+

/' C-P+ C+ C-"+ P-P+ P-N+ C-L+ N+ N-L+

D' C-C+ N+ C-!+ C-R+ P-"+ C+ C-!+ L-"+

E' O+ C-R+ C-M+ C-P+ P-R+ P-P+ P-L+ P-!+

I' C-R+ C-"+ C-K+ C-P+ P-K+ P-P+ P-N+ C-L+

R' C-P+ C-!+ C-P+ C-P+ P-C+ P-P+ P-C+ C-!+

N' C-M+ C-!+ C-R+ C-K+ P-P+ P-C+ C+ C-!+

L' C-"+ C-"+ C-K+ P-"+ P-C+ P-M+ P-P+ C+

S' C-M+ C-L+ C-M+ C-!+ C-L+ P-P+ P-M+ C-"+

M' C-P+ C-L+ C-L+ C-L+ C-L+ P-C+ P-N+ C-"+

/O' C-C+ C-L+ C-L+ C-!+ P-M+ P-R+ P-C+ C-!+

//' C-K+ C-!+ C-"+ P-L+ P-M+ P-R+ P-M+ P-R+

/D' P-K+ C-!+ C-L+ M-P+ M-N+ P-"+ P-K+ P-K+

+

3)(&+ !O#06+ MO#06+ !"O#06+ !MO#06+ "BO#06+ ""O#06+ "MO#06+ !O3&J+

/' C-L+ C-L+ N-K+ P-C+ C-!+ P-C+ C+ P-P+

D' P-M+ P-N+ N-C+ C-"+ C-"+ C-N+ P-C+ P-C+

E' P-L+ P-C+ N-K+ C-"+ C-L+ C-L+ C-!+ P-K+

I' P-P+ P-N+ N-M+ C-!+ C-"+ P-N+ C+ C+

R' P-P+ P-C+ N-!+ C+ P-N+ P-P+ C-L+ C-!+

N' P-K+ P-C+ N-R+ C-!+ C+ P-P+ C-L+ C-!+

L' P-R+ C-"+ N-M+ C-!+ C-!+ P-M+ P-C+ P-L+

S' P-P+ C-"+ N-P+ C-L+ C-!+ P-N+ C-L+ C-R+

M' P-M+ C-L+ N-P+ C-R+ C+ C+ C-L+ C-K+

/O' P-K+ P-P+ N-!+ P-N+ C-!+ P-N+ P-N+ C-!+

//' M-C+ P-R+ N-K+ P-C+ C-!+ P-N+ P-C+ P-R+

/D' M-N+ P-R+ C-C+ P-"+ C-M+ P-K+ P-P+ M-P+

+

3)(&+ !BO3&J+ !RO3&J+ ""O3&J+ "RO3&J+ "PO3&J+ "NO3&J+ RO]H(+ "BO]H(+

/' C-"+ C-!+ C+ C-P+ N-L+ N-!+ P-L+ P-N+

D' C-!+ C-"+ C+ C-M+ !B-"+ N-!+ M-R+ P-M+

E' C-!+ P-C+ C-"+ C-M+ N-C+ N-!+ M-R+ P-M+

I' C-K+ C-L+ C-!+ C-P+ !B-L+ N-"+ C-N+ O+

R' C-K+ C-R+ C+ C+ N-P+ C-N+ M-R+ P-K+

N' N-L+ C-R+ C-R+ C-"+ N-K+ N-"+ M-R+ P-K+

L' M-M+ K-N+ M-N+ C-!+ C-C+ N-!+ M+ P-K+

S' P-M+ P-"+ P-N+ C-M+ N-N+ N-R+ M-L+ P-M+

M' P-L+ P-R+ O+ C-P+ !B-"+ N-C+ K-N+ M-M+

/O' P-M+ P-K+ P-R+ C-R+ N-C+ N-K+ M-L+ P+

//' !"-C+ !B-"+ P-P+ C-"+ C-C+ N-L+ M-"+ P-"+

/D' C-M+ P-P+ C+ P-N+ N-K+ N-L+ M-L+ P+

+

+



! !KP!

#JJ&59)`+ R9I+ VG(.$+ 9)FFG$T&9+ FG$)9F+ AJJ@D+ @&.F0'&@&5(F+ .(+ (4&+ !L+ F.@J$)56+ $GH.()G5F+ G1+ (4&+

U&W$.59F+F(09:+.'&.+

T815?'6-@@8?C*,'&8?-,@'U))7V'Q'$*>?5+,@'&12,3'(4*5'
3)(&+ RO20$+ PO20$+ NO20$+ !!O20$+ !MO20$+ "!O20$+ ""O20$+ "PO20$+

/' RL+ RN+ RL+ LK+ !RP+ LL+ O+ KB+

D' !KN+ RK+ "R+ L"+ R!+ "M+ O+ KB+

E' !"!+ K!+ !N+ "M+ LP+ ""+ O+ KB+

I' !B"+ KL+ RM+ "P+ MR+ "C+ O+ KB+

R' !!R+ LC+ !K+ LM+ RL+ "B+ O+ KB+

N' !BN+ LM+ RB+ LB+ RN+ "!+ O+ KB+

L' !RC+ MN+ "C+ RN+ !M!+ RR+ O+ !BB+

S' !"N+ MB+ LR+ RM+ K"+ LK+ O+ KB+

M' !LL+ KL+ !R+ "M+ ""+ "!+ O+ KB+

//' CM+ R!+ "L+ !"+ "B+ LL+ O+ B+

/D' KR+ RK+ ""+ "!+ MR+ "B+ O+ KB+

/E' !"L+ LC+ !P+ "!+ !"B+ !K+ O+ KB+

/I' O+ O+ O+ O+ O+ NM+ O+ !BB+

+

3)(&+ !O#06+ MO#06+ !"O#06+ !MO#06+ "BO#06+ ""O#06+ "MO#06+ !O3&J+

/' !KB+ KB+ KB+ KB+ B+ KB+ KB+ KB+

D' !KB+ !BB+ !BB+ KB+ KB+ KB+ KB+ !BB+

E' !KB+ !BB+ !BB+ KB+ KB+ KB+ KB+ !BB+

I' !BB+ !BB+ !BB+ KB+ KB+ KB+ KB+ !BB+

R' !KB+ !BB+ !BB+ !BB+ KB+ KB+ !BB+ !BB+

N' !BB+ !KB+ !BB+ KB+ KB+ KB+ KB+ !BB+

L' !KB+ !KB+ !BB+ KB+ KB+ KB+ !BB+ !BB+

S' !BB+ !KB+ !BB+ KB+ KB+ KB+ !BB+ !BB+

M' !BB+ !BB+ KB+ KB+ KB+ KB+ KB+ !BB+

//' KB+ KB+ !BB+ KB+ B+ KB+ KB+ KB+

/D' !KB+ KB+ KB+ KB+ B+ !BB+ KB+ !BB+

/E' KB+ KB+ !BB+ KB+ KB+ KB+ KB+ !BB+

/I' "BB+ "BB+ KB+ KB+ !BB+ LBB+ KB+ KB+

+

3)(&+ !BO3&J+ !RO3&J+ ""O3&J+ "RO3&J+ "PO3&J+ "NO3&J+ RO]H(+ "BO]H(+

/' KB+ !BB+ LM+ "P+ KB+ KB+ !KB+ "BM+

D' KB+ KB+ LB+ L!+ B+ KB+ !BB+ !"N+

E' !BB+ "KB+ !C!+ PM+ KB+ !BB+ !BB+ O+

I' KB+ KB+ LC+ L"+ B+ KB+ !BB+ !P!+

R' "KB+ KB+ O+ O+ O+ O+ O+ O+

N' KB+ KB+ RN+ PN+ KB+ KB+ KB+ MP+

L' KB+ !KB+ !KR+ MR+ KB+ KB+ !BB+ "R!+

S' !BB+ KB+ KC+ K"+ KB+ KB+ !BB+ !!L+

M' LKB+ KB+ RK+ !BB+ B+ !BB+ KB+ NC+

//' KB+ KB+ K!+ L"+ B+ KB+ KB+ !BC+

/D' !KB+ KB+ R"+ LB+ B+ KB+ !BB+ "LB+

/E' "K+ KB+ "K+ PP+ B+ KB+ KB+ CK+

/I' KB+ !BB+ !!L+ !PN+ KB+ !BB+ !BB+ LN"+



! !KC!

#JJ&59)`+ R&I+ VG(.$+ 9)FFG$T&9+ FG$)9F+ AJJ@D+ @&.F0'&@&5(F+ .(+ (4&+ !"+ F.@J$)56+ $GH.()G5F+ G1+ (4&+

]%F&'T.(G':+F(09:+.'&.+

T815?'6-@@8?C*,'&8?-,@'U))7V'Q'AB@*4C51843'&12,3'(4*5+
3)(&+ RO20$+ PO20$+ NO20$+ !!O20$+ !MO20$+ "!O20$+ ""O20$+ "PO20$+

/' !NK+ PL+ LP+ CC+ !BB+ O+ O+ KB+

D' !BB+ RC+ MB+ !R"+ KL+ O+ O+ "!KB+

E' O+ LP+ ML+ "N+ LP+ O+ O+ KB+

I' CB+ RP+ PL+ L!+ !!!+ O+ O+ KB+

R' CN+ RP+ M"+ LK+ RK+ O+ O+ KB+

N' LL+ LM+ RR+ "M+ RK+ O+ O+ KB+

L' NL+ PL+ MB+ RK+ LM+ LN+ O+ KB+

S' !!K+ MB+ ML+ RL+ !BL+ KN+ O+ KB+

M' "K+ LP+ RM+ "C+ KM+ O+ O+ KB+

/O' M"+ LB+ KB+ LC+ N!+ O+ O+ KB+

//' !LP+ RR+ M"+ !N"+ CC+ O+ O+ !KB+

/D' !KC+ P"+ !BN+ !NR+ RPM+ !RL+ O+ !KB+

+

3)(&+ !O#06+ MO#06+ !"O#06+ !MO#06+ "BO#06+ ""O#06+ "MO#06+ !O3&J+

/' !KB+ KB+ !BB+ !BB+ KB+ !BB+ !KB+ !KB+

D' !BB+ !KB+ !BB+ KB+ KB+ !BB+ KB+ !BB+

E' !BB+ KB+ !BB+ KB+ KB+ KB+ KB+ B+

I' !BB+ KB+ KB+ KB+ KB+ KB+ !BB+ !BB+

R' !KB+ !BB+ !BB+ KB+ KB+ KB+ !KB+ !BB+

N' !BB+ KB+ KB+ KB+ KB+ KB+ KB+ KB+

L' !BB+ KB+ !BB+ KB+ KB+ KB+ KB+ !BB+

S' !BB+ !BB+ !BB+ KB+ KB+ KB+ !BB+ !BB+

M' KB+ KB+ KB+ KB+ KB+ KB+ KB+ !BB+

/O' !BB+ KB+ !BB+ KB+ KB+ KB+ !BB+ KB+

//' LKB+ !BB+ !BB+ KB+ KB+ !BB+ !BB+ !KB+

/D' LBB+ MBB+ RBB+ RBB+ KB+ !BB+ KB+ "KB+

+

3)(&+ !BO3&J+ !RO3&J+ ""O3&J+ "RO3&J+ "PO3&J+ "NO3&J+ RO]H(+ "BO]H(+

/' !"K+ !BB+ RC+ MB+ KB+ KB+ !BB+ LM+

D' KB+ KB+ !!L+ RC+ KB+ KB+ !BB+ P!+

E' !BB+ KB+ "L+ RL+ B+ KB+ KB+ !N+

I' KB+ KB+ RL+ MN+ KB+ !BB+ !BB+ O+

R' !KB+ !KB+ M!+ !BN+ KB+ KB+ !BB+ CK+

N' !KB+ KB+ "!+ PR+ KB+ KB+ KB+ RR+

L' !BB+ !BB+ "KN+ PC+ !KB+ !BB+ !BB+ P!+

S' KB+ KB+ LB+ RC+ KB+ KB+ !BB+ NB+

M' KB+ KB+ O+ KM+ KB+ KB+ !BB+ !CN+

/O' !KB+ !BB+ PB+ PM+ KB+ KB+ !KB+ !RP+

//' !RBB+ LBB+ RMM+ "!"+ LBB+ !BB+ RBB+ "R"+

/D' !BB+ !BB+ CK+ N!+ KB+ KB+ KB+ "!B+

+

+



! !KN!

#JJ&59)`+ R1I+ 7$&H(')H.$+ HG590H()T)(:+ At3D+ @&.F0'&@&5(F+ .(+ (4&+ !L+ F.@J$)56+ $GH.()G5F+ G1+ (4&+

U&W$.59F+F(09:+.'&.+

"?*;14-;5?'%8+,2;1-C-13'UW&V'Q'$*>?5+,@'&12,3'(4*5+
3)(&' RO20$+ PO20$+ NO20$+ !!O20$+ !MO20$+ "!O20$+ ""O20$+ "PO20$+

/' CM+ NC+ CR+ PB+ "NM+ M!+ O+ !BB+

D' L!C+ N!+ K!+ MM+ CL+ K"+ O+ !BB+

E' "R"+ !BR+ LC+ K"+ PR+ RR+ O+ !BB+

I' "BP+ !BP+ NM+ KK+ !LB+ KP+ O+ !BB+

R' !"N+ PN+ L"+ PK+ CP+ RB+ O+ !BB+

N' "!N+ P"+ C"+ M"+ C!+ K"+ O+ !BB+

L' "NK+ !LC+ KM+ NN+ LCB+ N"+ O+ "BB+

S' "M"+ !"!+ MC+ N"+ !BK+ PB+ O+ !BB+

M' "MP+ !BK+ "N+ KL+ RR+ R"+ O+ !BB+

//' !P"+ CL+ RM+ "R+ R!+ MM+ O+ B+

/D' !BC+ NB+ RK+ R"+ !"C+ LN+ O+ !BB+

/E' "RN+ PM+ LM+ RL+ RL+ LR+ O+ !BB+

/I' O+ O+ O+ O+ O+ !N!+ O+ "BB+

+

3)(&+ !O#06+ MO#06+ !"O#06+ !MO#06+ "BO#06+ ""O#06+ "MO#06+ !O3&J+

/' LBB+ !BB+ !BB+ !BB+ B+ !BB+ !BB+ !BB+

D' LBB+ "BB+ "BB+ !BB+ !BB+ !BB+ !BB+ "BB+

E' LBB+ "BB+ "BB+ !BB+ !BB+ !BB+ !BB+ "BB+

I' "BB+ "BB+ "BB+ !BB+ !BB+ !BB+ !BB+ "BB+

R' LBB+ "BB+ "BB+ "BB+ !BB+ !BB+ "BB+ "BB+

N' "BB+ LBB+ "BB+ !BB+ !BB+ !BB+ !BB+ "BB+

L' LBB+ LBB+ "BB+ !BB+ !BB+ !BB+ "BB+ "BB+

S' "BB+ LBB+ "BB+ !BB+ !BB+ !BB+ "BB+ "BB+

M' "BB+ "BB+ !BB+ !BB+ !BB+ !BB+ !BB+ "BB+

//' !BB+ !BB+ "BB+ !BB+ B+ !BB+ !BB+ !BB+

/D' LBB+ !BB+ !BB+ !BB+ B+ "BB+ !BB+ "BB+

/E' !BB+ !BB+ "BB+ !BB+ !BB+ !BB+ !BB+ "BB+

/I' RBB+ RBB+ !BB+ !BB+ "BB+ MBB+ !BB+ !BB+

+

3)(&+ !BO3&J+ !RO3&J+ ""O3&J+ "RO3&J+ "PO3&J+ "NO3&J+ RO]H(+ "BO]H(+

/' !BB+ "BB+ PB+ K!+ !BB+ !BB+ LBB+ R!N+

D' !BB+ !BB+ KL+ M"+ B+ !BB+ "BB+ "M"+

E' "BB+ KBB+ L"M+ !K"+ !BB+ "BB+ "BB+ O+

I' !BB+ !BB+ NC+ MK+ B+ !BB+ "BB+ LRN+

R' KBB+ !BB+ O+ O+ O+ O+ O+ O+

N' !BB+ !BB+ !BK+ !MB+ !BB+ !BB+ !BB+ !LK+

L' !BB+ LBB+ L!B+ !"P+ !BB+ !BB+ "BB+ RPC+

S' "BB+ !BB+ !!R+ !BR+ !BB+ !BB+ "BB+ "LK+

M' PBB+ !BB+ N!+ !NN+ B+ "BB+ !BB+ !NK+

//' !BB+ !BB+ NP+ ML+ B+ !BB+ !BB+ "!L+

/D' LBB+ !BB+ CC+ M!+ B+ !BB+ "BB+ RK"+

/E' KB+ !BB+ K!+ !KR+ B+ !BB+ !BB+ !P"+

/I' !BB+ "BB+ ""K+ LMK+ !BB+ "BB+ "BB+ PNK+



! !MB!

#JJ&59)`+ R6I+ 7$&H(')H.$+ HG590H()T)(:+ At3D+ @&.F0'&@&5(F+ .(+ (4&+ !"+ F.@J$)56+ $GH.()G5F+ G1+ (4&+

]%F&'T.(G':+F(09:+.'&.+

"?*;14-;5?'%8+,2;1-C-13'UW&V'Q'AB@*4C51843'&12,3'(4*5+
3)(&' RO20$+ PO20$+ NO20$+ !!O20$+ !MO20$+ "!O20$+ ""O20$+ "PO20$+

/' LCC+ !RM+ PM+ !PC+ "B!+ O+ O+ !BB+

D' "B!+ NK+ !"B+ "CP+ !!!+ O+ O+ RLBB+

E' O+ PR+ !"P+ KN+ PP+ O+ O+ !BB+

I' !M"+ !B"+ !RP+ ML+ ""!+ O+ O+ !BB+

R' !PC+ NK+ !"R+ PB+ N!+ O+ O+ !BB+

N' MR+ PR+ CN+ KL+ CL+ O+ O+ !BB+

L' !CC+ !RL+ !"B+ N!+ PK+ C!+ O+ !BB+

S' "LR+ !"B+ !LB+ CK+ "BN+ !!C+ O+ !BB+

M' KB+ P"+ NL+ KN+ !!!+ O+ O+ !BB+

/O' !"R+ MB+ !B!+ PP+ !C!+ O+ O+ !BB+

//' "PP+ CN+ !"R+ LCB+ !NB+ O+ O+ LBB+

/D' L!P+ !KB+ ""N+ LPC+ PKK+ "CM+ O+ LBB+

+

3)(&+ !O#06+ MO#06+ !"O#06+ !MO#06+ "BO#06+ ""O#06+ "MO#06+ !O3&J+

/' LBB+ !BB+ "BB+ "BB+ !BB+ "BB+ LBB+ LBB+

D' "BB+ LBB+ "BB+ !BB+ !BB+ "BB+ !BB+ "BB+

E' "BB+ !BB+ "BB+ !BB+ !BB+ !BB+ !BB+ B+

I' "BB+ !BB+ !BB+ !BB+ !BB+ !BB+ "BB+ "BB+

R' LBB+ "BB+ "BB+ !BB+ !BB+ !BB+ LBB+ "BB+

N' "BB+ !BB+ !BB+ !BB+ !BB+ !BB+ !BB+ !BB+

L' "BB+ !BB+ "BB+ !BB+ !BB+ !BB+ !BB+ "BB+

S' "BB+ "BB+ "BB+ !BB+ !BB+ !BB+ "BB+ "BB+

M' !BB+ !BB+ !BB+ !BB+ !BB+ !BB+ !BB+ "BB+

/O' "BB+ !BB+ "BB+ !BB+ !BB+ !BB+ "BB+ !BB+

//' PBB+ "BB+ "BB+ !BB+ !BB+ "BB+ "BB+ LBB+

/D' MBB+ !"BB+ CBB+ CBB+ !BB+ "BB+ !BB+ KBB+

+

3)(&+ !BO3&J+ !RO3&J+ ""O3&J+ "RO3&J+ "PO3&J+ "NO3&J+ RO]H(+ "BO]H(+

/' "KB+ "BB+ NP+ !LR+ !BB+ !BB+ "BB+ PM+

D' !BB+ !BB+ ""N+ NM+ !BB+ !BB+ "BB+ !RM+

E' "BB+ !BB+ KL+ CK+ B+ !BB+ !BB+ R!+

I' !BB+ !BB+ CM+ !LK+ !BB+ "BB+ "BB+ O+

R' LBB+ LBB+ !"K+ "!N+ !BB+ !BB+ "BB+ !PB+

N' LBB+ !BB+ LC+ !RR+ !BB+ !BB+ !BB+ N"+

L' "BB+ "BB+ K!N+ !RC+ LBB+ "BB+ "BB+ !R!+

S' !BB+ !BB+ MB+ NC+ !BB+ !BB+ "BB+ !C"+

M' !BB+ !BB+ O+ !!R+ !BB+ !BB+ "BB+ LCB+

/O' LBB+ "BB+ !LN+ !KL+ !BB+ !BB+ LBB+ "CP+

//' "CBB+ MBB+ NR!+ RCM+ MBB+ "BB+ CBB+ RPC+

/D' "BB+ "BB+ !N!+ !NL+ !BB+ !BB+ !BB+ R"K+

+



! !M!!

#JJ&59)`+R4I+]'(4GJ4GFJ4.(&+A@6Z$D+@&.F0'&@&5(F+.(+(4&+!L+F.@J$)56+$GH.()G5F+G1+(4&+U&W$.59F+

F(09:+.'&.+

A41:8):8@):51*'U79X?V'Q'$*>?5+,@'&12,3'(4*5+
3)(&+ RO20$+ PO20$+ NO20$+ !!O20$+ !MO20$+ "!O20$+ ""O20$+ "PO20$+

/' B-RL+ B-"C+ B-"!+ B-C"+ L-!N+ B-NR+ B-KP+ !-NC+

D' B-LN+ B-P!+ B-"R+ B-LK+ B-"L+ B-LR+ B-K+ B-ML+

E' B-"!+ B-"R+ B-!L+ B-"R+ B-RN+ B-!M+ B-!K+ B-LM+

I' B-RN+ B-KC+ B-R!+ B-M!+ B-PN+ B-P+ B-KR+ !-B"+

R' B-LR+ B-MR+ B-"+ B-MN+ B-MR+ B-"R+ B-"P+ B-K"+

N' B-!R+ B-"!+ B-"L+ B-BK+ B-""+ B-"R+ B-!+ B-"C+

L' B-PK+ !-RL+ B-RR+ B-P+ B-L!+ B-KC+ B-LP+ O+

S' B-ML+ B-C+ B-RC+ B-RP+ B-P"+ B-LN+ B-"P+ B-M"+

M' B-BK+ B-BL+ B-!+ B-BC+ B-!"+ B-!"+ B-BP+ B-"+

//' B-RR+ B-RM+ B-!R+ B-M+ B-BL+ B-"+ B-"+ B-"M+

/D' B-BR+ B-BN+ B-BK+ B-!C+ B-BC+ B-!"+ B-BP+ B-"C+

/E' B-BC+ B-BM+ B-BK+ B-BR+ B-BK+ B-!!+ B-"L+ B-!K+

/I' O+ O+ O+ O+ O+ R-CR+ B-BC+ !-R!+

+

3)(&+ !O#06+ MO#06+ !"O#06+ !MO#06+ "BO#06+ ""O#06+ "MO#06+ !O3&J+

/' "-B!+ B-CK+ B-LK+ B-"L+ B-"N+ B-KC+ B-"K+ B-KR+

D' B-NP+ B-"P+ B-LC+ B-!L+ B-R!+ B-RK+ B-!M+ B-!N+

E' B-BC+ B-BK+ B-"+ B-!!+ B-!K+ B-!P+ B-"P+ B-"R+

I' B-MC+ B-KK+ B-K!+ B-LN+ B-"P+ B-LP+ B-RP+ B-MM+

R' B-PL+ B-!"+ B-L"+ B-L"+ B-"L+ B-RC+ B-""+ B-!P+

N' B-MK+ B-!R+ B-!!+ B-BR+ B-RL+ B-!M+ B-BP+ B-BM+

L' B-!K+ B-BM+ B-R"+ B-LP+ B-RC+ B-"R+ B-"K+ B-L!+

S' B-LP+ B-"K+ B-!P+ B-!L+ B-LM+ B-R"+ B-!R+ B-MM+

M' B-"P+ B-BP+ B+ B-BN+ B-L!+ B-!+ B-!"+ B-B"+

//' B-BP+ B-BM+ B-BC+ B-!P+ B-"R+ B-BC+ B-!"+ B-BP+

/D' B-L!+ B-BM+ B-L+ B-!R+ !-LL+ B-RP+ B-BL+ B-LP+

/E' B-"K+ B-!K+ B-!"+ B-!K+ B-BN+ B-!!+ B-!R+ O+

/I' R-RR+ "-BN+ B-BK+ B-BL+ K-RR+ P-R+ B-BM+ B-PC+

+

3)(&+ !BO3&J+ !RO3&J+ ""O3&J+ "RO3&J+ "PO3&J+ "NO3&J+ RO]H(+ "BO]H(+

/' !-!C+ B-NN+ B-C+ B-KM+ B-MM+ B-MR+ "-N"+ M+

D' B-RC+ B-"C+ B-LK+ B-!R+ B-!P+ B-"R+ !-BL+ K-M+

E' B-LN+ !-NR+ B-""+ B-"+ B-LL+ B-M!+ !-LR+ O+

I' B-CC+ "-MC+ !-KC+ B-LP+ B-MR+ B-L+ "-!M+ !L-K+

R' B-R!+ B-MM+ O+ O+ O+ O+ O+ O+

N' B-P+ R-PC+ R-NM+ B-!C+ B-C"+ B-R+ B-LL+ B-"M+

L' !-"+ "-!R+ !-BM+ B-R!+ B-RN+ B-RN+ B-BC+ B-L+

S' L-RL+ B-"M+ K-BC+ B-CK+ "-N!+ B-KP+ B-MM+ B-L+

M' B-"K+ B-LP+ B-RC+ B-LL+ B-"K+ B-!+ B-"+ !-L"+

//' B-"K+ !-!L+ !-BR+ B-PL+ B-"L+ B-LK+ "-""+ "-MC+

/D' B-CN+ B-P"+ B-PC+ B-L"+ B-"N+ B-"M+ B-PP+ R-BC+

/E' B-L!+ B-LN+ B-LN+ B-"!+ B-LL+ B-"R+ !-!M+ "-RR+

/I' B-KR+ !-"!+ L-MC+ K-P"+ "-BN+ !-K"+ L-BM+ !!-K+



! !M"!

#JJ&59)`+R)I+]'(4GJ4GFJ4.(&+A@6Z$D+@&.F0'&@&5(F+.(+(4&+!"+F.@J$)56+$GH.()G5F+G1+(4&+]%F&'T.(G':+

F(09:+.'&.+

A41:8):8@):51*'U79X?V'Q'AB@*4C51843'&12,3'(4*5+
3)(&' RO20$+ PO20$+ NO20$+ !!O20$+ !MO20$+ "!O20$+ ""O20$+ "PO20$+

/' B-BN+ B-BC+ B-!M+ B-BR+ B-BL+ B-KC+ B-R+ B-BN+

D' B-!!+ B-!!+ B-!C+ B-BN+ R-!M+ B-LL+ B-!K+ B+

E' O+ B-BK+ B-BR+ B-!"+ B-LR+ "-NM+ B-RL+ B-B!+

I' B-N!+ B-KP+ B-K!+ B-RK+ !-CN+ B-LM+ B-LM+ !-LK+

R' B-RC+ B-LC+ B-P+ B-KM+ B-LR+ B-LL+ B-!K+ B-MN+

N' B-"P+ B-!P+ B-LR+ B-!"+ L-LM+ B-LP+ B-"C+ B-N!+

L' B-!L+ B-PC+ B-BM+ B-BM+ B-MC+ B-"C+ B-MR+ B-"!+

S' B-"N+ B-L!+ B-!L+ B-"P+ B-KP+ B-L"+ B-!L+ B-!P+

M' B-!"+ B-BL+ B-BN+ B-B"+ B-B"+ B-BK+ B-!"+ B-BL+

/O' B-KN+ B-CM+ !-K!+ !-RR+ N-KM+ K-!"+ B-PP+ O+

//' "-"L+ !-N+ B-NM+ R-N!+ L-PC+ !-P"+ !-CN+ R-"C+

/D' M-K"+ "-L!+ "-KL+ K-R"+ M-P+ K-"C+ "-MR+ R-NR+

+

3)(&+ !O#06+ MO#06+ !"O#06+ !MO#06+ "BO#06+ ""O#06+ "MO#06+ !O3&J+

/' B-ML+ B-LK+ B-LP+ B-PP+ B-"!+ B-!P+ B-L!+ B-BP+

D' B-BM+ B-!+ B-!R+ B-"N+ B-BC+ B-ML+ B-LC+ B-MP+

E' B-L+ B-KR+ B-RP+ B-!N+ B-L+ B-"N+ B-MR+ !-C"+

I' B-LN+ B-LC+ B-LK+ B-R+ B-PM+ B-KK+ B-RM+ B-RN+

R' B-!C+ B-PK+ B-R+ B-RP+ B-"K+ B-B"+ B-LK+ B-!!+

N' B-LR+ B-LK+ B-MR+ B-BN+ B-!"+ B-!P+ B-"N+ B-"L+

L' B-M"+ B-"R+ B-"+ B-!N+ B-LC+ B-"N+ B-L"+ B-NR+

S' B-"P+ B-!R+ B-KR+ B-!N+ B-"+ B-R"+ B-!P+ B-K"+

M' B-L"+ "-"M+ B-LP+ B-BR+ B-"M+ B-"!+ B-"M+ B-LK+

/O' M-P"+ P+ !-MC+ !-MK+ B-P+ !-BL+ !-!L+ B-PK+

//' !N-M+ B-KP+ B-"K+ B-PR+ B-R+ B-P!+ K+ !N-R+

/D' !L-C+ !K-"+ !K-P+ L-NM+ B-MM+ "-RM+ B-R"+ P-C+

+

3)(&+ !BO3&J+ !RO3&J+ ""O3&J+ "RO3&J+ "PO3&J+ "NO3&J+ RO]H(+ "BO]H(+

/' !-!K+ B-KK+ B-RL+ B-RM+ !-BC+ B-!L+ B-PM+ B-MC+

D' B-!!+ !-"P+ "-RC+ B-NN+ B-PL+ B-LL+ "-N"+ B-RC+

E' L-"M+ !-BP+ B-MK+ B-PR+ B-KM+ B-"M+ !-"M+ B-RM+

I' B-CR+ !-MR+ "-LP+ !-!L+ !-BR+ B-KP+ B-R+ O+

R' !-BC+ !-!L+ !-KN+ !-MK+ B-PM+ B-"R+ !-B"+ !-!"+

N' M-BR+ !-BR+ B-R!+ !-N"+ B-MK+ B-""+ B-BC+ B-RC+

L' L-KM+ "-CM+ !L-"+ !-"M+ P!-NMMP+ !-L"+ !-NM+ !"-M+

S' B-MR+ !-BN+ B-LM+ B-K!+ B-MR+ B-L!+ "-KM+ !-BR+

M' B-PR+ B-CM+ O+ B-"P+ B-L"+ B-!R+ B-"L+ !-!"+

/O' "-RM+ L-RC+ "-C!+ !-!"+ !-M"+ B-P!+ "-"C+ L-!"+

//' B-BP+ "-LC+ M-NM+ B-!K+ !"+ B-KN+ "-RC+ K-M+

/D' L-MC+ L-!N+ M-N"+ M-BR+ R-R+ !-BN+ R-PM+ !M-L+



! !ML!

#JJ&59)`+RbI+#@@G5).+ A@6Z$D+@&.F0'&@&5(F+.(+ (4&+!L+ F.@J$)56+ $GH.()G5F+G1+ (4&+U&W$.59F+ F(09:+

.'&.+

(778+-5'U79X?V'Q'$*>?5+,@'&12,3'(4*5+
3)(&' RO20$+ PO20$+ NO20$+ !!O20$+ !MO20$+ "!O20$+ ""O20$+ "PO20$+

/' B-KNMP+ B-PPLL+ B-!LLL+ B-RP+ !-NKLL+ B-KMLL+ B-K"LL+ B-PBLL+

D' B-"PLL+ B-"LMP+ B-RLLL+ B-L"+ B-"MLL+ B-!!+ B-LC+ B-LN+

E' B-!PMP+ B-"LLL+ B-!MMP+ B-!MMP+ B-""MP+ B-!RMP+ B-BCLL+ B-R"+

I' B-L!+ B-PCLL+ B-KP+ B-LLLL+ B-M+ B-"R+ B-LPMP+ B-CCMP+

R' B-!PLL+ B-!C+ B-"NMP+ B-!KMP+ B-LL+ B-BMMP+ B-"CMP+ B-!KMP+

N' B-!!MP+ B-"+ B-BC+ B-BCLL+ B-"+ B-!!LL+ B-!NLL+ B-!PLL+

L' B-"MMP+ B-"L+ B-R+ B-!R+ B-KNMP+ B-!RLL+ B-!!+ O+

S' B-L"+ B-KMLL+ B-LL+ B-"CLL+ B-RCLL+ B-""LL+ B-LLMP+ B-LN+

M' B-!C+ B-!"MP+ B-!L+ B-!K+ B-!MLL+ B-BN+ B-!PMP+ B-!MLL+

//' B-RNMP+ B-"CMP+ B-!NLL+ B-!KLL+ B-!RLL+ B-!MLL+ B-""+ B-!PLL+

/D' B-""MP+ B-LKMP+ B-!MLL+ B-!L+ B-"!MP+ B-BNMP+ B-"+ B-!BMP+

/E' B-LN+ B-"!MP+ B-!!LL+ B-!BLL+ B-""LL+ B-BK+ B-!PMP+ B-""LL+

/I' O+ O+ O+ O+ O+ K-KLMP+ B-BMLL+ B-KPLL+

+

3)(&' !O#06+ MO#06+ !"O#06+ !MO#06+ "BO#06+ ""O#06+ "MO#06+ !O3&J+

/' "-K+ B-M"MM+ B-!CMP+ B-!KMP+ B-BCLL+ B-L!+ B-R"MP+ !-LLMP+

D' B-PP+ B-!L+ B-KP+ B-BPMP+ B-"RLL+ B-"K+ B-LCLL+ B-LR+

E' B-RPMP+ B-CN+ B-""MP+ B-BM+ B-!R+ B-""MP+ B-RM+ B-LLMP+

I' B-NCMP+ B-RLMP+ B-MBMP+ B-!RLL+ B-LRMP+ B-KMMP+ B-M!LL+ B-"!+

R' !-LKMP+ !-"RLL+ B-"BLL+ B-!K+ B-BCMP+ B-BN+ B-LMLL+ B-!MMP+

N' B-RR+ B-L!LL+ B-!BLL+ B-B"LL+ B-BRLL+ B-BNLL+ B-LMMP+ B-!BMP+

L' B-"LMP+ B-PMLL+ B-MK+ B-!RMP+ B-!"LL+ B-"PMP+ B-RP+ B-"C+

S' B-P!MP+ B-RRMP+ B-""MP+ B-"RLL+ B-BNLL+ B-"LMP+ B-R!MP+ B-L"LL+

M' B-RNMP+ B-""LL+ !-!!MP+ B-!LMP+ B-L"LL+ B-BK+ B-LPMP+ B-M"MP+

//' B-""MP+ B-!NMP+ B-L!MP+ B-BMMP+ B-!L+ B-!MLL+ B-LLMP+ B-"!+

/D' B-N+ B-!NLL+ B-!RMP+ B-!!LL+ !-B!LL+ B-LP+ B-MMLL+ B-KMMP+

/E' B-RCMP+ B-!MMP+ B-!+ B-!+ B-BPLL+ B-BCMP+ B-R!+ O+

/I' L-RLLL+ L-MCLL+ B-!KMP+ B-B"MP+ !-PL+ K-CLLL+ B-KCLL+ B-KKLL+

+

3)(&+ !BO3&J+ !RO3&J+ ""O3&J+ "RO3&J+ "PO3&J+ "NO3&J+ RO]H(+ "BO]H(+

/' B-RNLL+ !-MM+ B-CMMP+ B-K!LL+ B-LCLL+ B-RM+ R-RLLK+ L-BK+

D' B-"NMP+ B-M!MP+ B-K!+ B-RMLL+ B-BMMP+ B-!"MP+ B-K"LL+ B-NMLL+

E' B-"!MP+ "+ !-"MMP+ B-R!+ B-!MLL+ B-MKLL+ !-"!+ O+

I' B-LM+ !-LM+ B-MPMP+ B-MKLL+ B-"RLL+ B-LMLL+ !-!K+ L-MLLK+

R' B-LRMP+ B-KR+ O+ O+ O+ O+ O+ O+

N' B-"PLL+ B-CBMP+ "-BCMP+ B-LN+ B-KL+ B-!KLL+ B-LKMP+ B-!M+

L' B-M!MP+ "-MK+ !-M+ B-RM+ B-!+ B-BNMP+ B-PCLL+ L-CLLK+

S' B-CPLL+ B-KL+ !-MM+ B-C"MP+ !-NC+ B-LPMP+ !-RLLL+ B-LM+

M' B-LM+ B-RMMP+ B-LN+ B-K+ B-!+ B-BMMP+ B-LKLL+ !-"RMP+

//' B-LPLL+ B-MLMP+ B-LNLL+ B-RKMP+ B-B!LL+ B-BC+ B-MRMP+ B-"MLL+

/D' "-"!LL+ B-RNMP+ B-MR+ B-K+ B-BCMP+ B-!L+ B-CN+ !-RR+

/E' B-LNMP+ B-KRLL+ B-PRLL+ B-R"+ B-BP+ B-"BMP+ B-PBMP+ !-M!LL+

/I' B-KLMP+ !-NMMP+ !-PPMP+ "-NK+ !-LP+ !-K+ !-"RMP+ R-BMMK+



! !MR!

#JJ&59)`+R\I+#@@G5).+A@6Z$D+@&.F0'&@&5(F+.(+(4&+!"+F.@J$)56+$GH.()G5F+G1+(4&+]%F&'T.(G':+F(09:+

.'&.+

(778+-5'U79X?V'Q'AB@*4C51843'&12,3'(4*5+
3)(&' RO20$+ PO20$+ NO20$+ !!O20$+ !MO20$+ "!O20$+ ""O20$+ "PO20$+

/' !-KBMP+ B-R!MP+ B-LK+ !-!"MP+ B-L!+ B-RM+ B-BNLL+ B-"P+

D' B-LK+ B-!BLL+ B-RLLL+ L-PCLL+ B-PL+ B-"R+ B-"L+ "-"MK+

E' O+ B-!MLL+ B-"N+ B-"BMP+ B-RMMP+ "-"C+ B-LMLL+ B-"PMP+

I' B-PBL+ B-!PLL+ B-R"LL+ B-BC+ !-PBMP+ B-"KLL+ B-"KLL+ !-PMLL+

R' B-KN+ B-""+ B-P+ B-BPMP+ B-"!LL+ B-LRLL+ B-"BMP+ B-PL+

N' B-"R+ B-"MLL+ B-R"MP+ B-!L+ B-PMLL+ B-LM+ B-BRLL+ B-LPLL+

L' B-ML+ B-RKMP+ B-L+ B-""+ B-LNLL+ B-!NLL+ B-L"MP+ B-""LL+

S' B-"PMP+ B-L"LL+ B-L"LL+ B-BNLL+ B-LCMP+ B-RBLL+ B-"CMP+ B-LR+

M' B-!"+ B-""MP+ B-LLMP+ B-BMMP+ B-"NLL+ B-!KMP+ B-BNLL+ B-BNMP+

/O' B-L+ B-"BMP+ B-!CMP+ B-!MMP+ !-BKLL+ B-M!MP+ B-!PLL+ O+

//' B-CN+ B-RC+ B-MM+ L-!LLL+ !-RNMP+ B-C+ B-K"MP+ "-RNLL+

/D' "-"R+ B-NLMP+ B-MBMP+ !-C"+ M-N!MP+ !-!MMP+ B-M"MP+ !-PR+

+

3)(&' !O#06+ MO#06+ !"O#06+ !MO#06+ "BO#06+ ""O#06+ "MO#06+ !O3&J+

/' B-RK+ B-!!LL+ B-!NMP+ B-!LMP+ B-BNLL+ B-!R+ B-RLMP+ !-LRK+

D' !-"CMP+ B-BNMP+ B-!!LL+ B-BP+ B-BLLL+ B-!"LL+ B-RMLL+ B-"!MP+

E' B-KP+ B-L!+ B-C"MP+ B-BCLL+ B-BCMP+ B-BM+ B-RCMP+ !-BNMP+

I' B-P!LL+ B-!"LL+ B-"BLL+ B-"KLL+ B-!BLL+ B-BPMP+ B-K"+ B-"CLL+

R' P-LCLL+ B-L"+ B-BNMP+ B-"+ B-BC+ B-!L+ B-RCMP+ !-!"+

N' B-LC+ B-!N+ B-BCMP+ B-BKMP+ B-!BMP+ B-!LMP+ B-LP+ B-"CMP+

L' B-LPLL+ B-!NLL+ B-BC+ B-!"LL+ B-BCMP+ B-!!+ B-LCMP+ B-L"MP+

S' B-MK+ B-!L+ B-NC+ B-B"MP+ B-BPLL+ B-!LMP+ B-RM+ B-R+

M' B-M!+ B-BNMP+ "-!PLL+ B-BK+ B-BCMP+ B-BCLL+ B-LN+ B-"BLL+

/O' !-CBLL+ B-KNMP+ !-!KMP+ "-LLLL+ B-LBMP+ B-RRMP+ B-MM+ B-RBMP+

//' !B-"MMP+ B-PBLL+ B-K!+ B-L!LL+ B-!PLL+ B-"LMP+ !-LR+ !-P+

/D' B-C"LL+ M-K!MK+ "-P!MP+ !-RBMP+ B-"+ B-PMLL+ B-RP+ K-LKCL+

+

3)(&+ !BO3&J+ !RO3&J+ ""O3&J+ "RO3&J+ "PO3&J+ "NO3&J+ RO]H(+ "BO]H(+

/' B-CLLL+ !-"+ B-RMLL+ B-RCMP+ !-BP+ B-!N+ !-R!+ B-KK+

D' B-R"LL+ B-MLMP+ !-BPLL+ B-KLLL+ B-KMLL+ B-!!LL+ K-!MMP+ B-""+

E' !-BMMP+ B-KCMP+ B-RKLL+ B-RPMP+ B-!P+ B-!LLL+ B-PKMP+ B-LCMP+

I' B-KK+ B-PLMP+ B-LK+ B-KNMP+ B-LL+ B-LCMP+ B-PBMP+ O+

R' B-CR+ B-PRMP+ B-"C+ B-C!MP+ B-!!LL+ B-"MMP+ B-KMMP+ B-L"LL+

N' !-!C+ B-MNLL+ B-RM+ B-KMMP+ B-"L+ B-!C+ B-MNMP+ B-!CMP+

L' !-L!MP+ !-BCMP+ "-!LLL+ B-RLLL+ K-RPMP+ !-KBMP+ !-!NMP+ B-C!LL+

S' B-LL+ B-KM+ B-RP+ B-RCMP+ B-!"LL+ B-!C+ R-PLLK+ B-K"MP+

M' B-NK+ B-RBMP+ O+ B-RBLL+ B-BNMP+ B-!BLL+ B-NLLL+ L-BK+

/O' !-"L+ "-BRMP+ !-"+ B-MLMP+ B-RLLL+ B-"MMP+ !-LL+ !-LLLL+

//' K-N!MP+ "-BK+ C-LMMP+ !-M!+ K-NM"M+ B-L"+ R-KK+ "-BNLL+

/D' B-P"+ !-LKLL+ !-RC+ B-C"MP+ B-MC+ B-L"+ "!-PK+ K-CL"K+

+



! !MK!

#JJ&59)`+R$I+U)('.(&+A@6Z$D+@&.F0'&@&5(F+.(+(4&+!L+F.@J$)56+$GH.()G5F+G1+(4&+U&W$.59F+F(09:+.'&.+

$-1451*'U79X?V'Q'$*>?5+,@'&12,3'(4*5+
3)(&' RO20$+ PO20$+ NO20$+ !!O20$+ !MO20$+ "!O20$+ ""O20$+ "PO20$+

/' B-NMMP+ !-BLLL+ B-MMMP+ !+ L+ B-L+ B-!MMP+ B-L+

D' B-PLLL+ B-MLLL+ B-LMMP+ B-K+ B-"+ B-RMMP+ B-RLLL+ B-P+

E' B-MK+ B-RMMP+ B-P+ B-LMMP+ B-R+ B-RMMP+ B-KMMP+ B-R+

I' B-PLLL+ B-MLLL+ B-LMMP+ B-MMMP+ B-LMMP+ B-LMMP+ B-K+ B-LMMP+

R' !-LMMP+ B-MLLL+ B-R+ B-R+ B-RMMP+ B-K+ B-KMMP+ B-M+

N' !-!+ B-CMMP+ B-!MMP+ B-RLLL+ B-M+ B-KLLL+ B-KLLL+ B-"MMP+

L' B-NMMP+ B-K+ B-RLLL+ B-"+ B-LMMP+ B-L+ B-K+ O+

S' B-M+ B-MLLL+ B-L+ B-"LLL+ B-LLLL+ B-L+ B-RLLL+ B-L+

M' B-BMMP+ B-M+ B-!MMP+ B-LLLL+ B-"LLL+ B-BMMP+ B-LMMP+ B+

//' B-KLLL+ B-R+ B-KMMP+ B-K+ B-M+ B-LMMP+ B-KLLL+ B-L+

/D' B-KK+ B-KLLL+ B-M+ B-L+ B-KLLL+ B-!LLL+ B-RLLL+ B-RMMP+

/E' B-LMMP+ B-M+ B-K+ B-"+ B-KMMP+ B-RLLL+ B-RMMP+ B-L+

/I' O+ O+ O+ O+ O+ B+ B-KLLL+ B-L+

+

3)(&+ !O#06+ MO#06+ !"O#06+ !MO#06+ "BO#06+ ""O#06+ "MO#06+ !O3&J+

/' L-"LLL+ !+ B-MLLL+ B-R+ B-KLLL+ !-KMMP+ B-!MMP+ B-CLLL+

D' B-R+ B-RLLL+ B-RMMP+ B-LLLL+ B-"MMP+ B-RMMP+ B-RLLL+ B-RMMP+

E' B-K+ B-LLLL+ B-MMMP+ B-!LLL+ B-RMMP+ B-"MMP+ B-!MMP+ B-KMMP+

I' B-MMMP+ B-"+ B-R+ B-K+ B-"LLL+ B-R+ B-LLLL+ B-R+

R' B-P+ B-KMMP+ B-MLLL+ B-K+ B-"LLL+ B-RLLL+ B-KLLL+ B-BLLL+

N' B-MMMP+ B-RLLL+ B-R+ B-RMMP+ B-MLLL+ B-RLLL+ B-"+ B-LLLL+

L' B-RLLL+ B-R+ B-RLLL+ B-"LLL+ B-P+ B-K+ B-K+ B-LMMP+

S' B-KMMP+ B-LMMP+ B-KLLL+ B-LLLL+ B-LMMP+ B-RLLL+ B-M+ B-RLLL+

M' B-KLLL+ B-"LLL+ B-M+ B-LMMP+ B-"LLL+ B-M+ B-LLLL+ B-R+

//' B-K+ B-LMMP+ B-"LLL+ B-!MMP+ B-!MMP+ B-KMMP+ B-KLLL+ B-RLLL+

/D' B-"+ B-RMMP+ B-RMMP+ B-R+ B-!LLL+ B-R+ B-LMMP+ B-LMMP+

/E' B-!+ B-RLLL+ B-RMMP+ B-R+ B-LMMP+ B-KLLL+ B-LLLL+ +

/I' B+ B+ B-RMMP+ B-RLLL+ B+ B+ B+ B-!MMP+

+

3)(&+ !BO3&J+ !RO3&J+ ""O3&J+ "RO3&J+ "PO3&J+ "NO3&J+ RO]H(+ "BO]H(+

/' B-KMMP+ "-KMMP+ B-!LLL+ B-R+ B-C+ B-P+ L-KK+ B-L+

D' B-K+ B-RMMP+ B-KLLL+ B-K+ B-R+ B-KK+ B-R+ B+

E' B-L+ B+ B-M+ B-R+ B-R+ B-L+ B-!K+ O+

I' B-"+ B-!+ B-PLLL+ !-R+ B-L+ B-R+ B-K+ B-LK+

R' B-"MMP+ !-"MMP+ O+ O+ O+ O+ O+ O+

N' B-!MMP+ B-BMMP+ !-MLLL+ B-C+ B-R+ B-R+ B-R+ B-R+

L' B+ B+ !-!LLL+ !-!+ B-L+ B-R+ B-"K+ B+

S' B+ B-CMMP+ B+ B-N+ B+ B-"K+ B-!+ B-!K+

M' !-!MMP+ B-LMMP+ B-CLLL+ B-R+ B-L+ !-K+ B-M+ B+

//' B-!LLL+ B-LLLL+ B-RLLL+ B-R+ B-RK+ B-R+ B-L+ B-!K+

/D' B-KLLL+ !-BLLL+ B-LLLL+ !-L+ B-L+ B-R+ B-LK+ B+

/E' B-"LLL+ !-RMMP+ B-PMMP+ !-!+ B-K+ B-LK+ B-LK+ B+

/I' B-LLLL+ B+ B-KMMP+ L-!+ B-K+ B-BK+ !-BK+ B+



! !MM!

#JJ&59)`+R@I+U)('.(&+A@6Z$D+@&.F0'&@&5(F+.(+(4&+!"+F.@J$)56+$GH.()G5F+G1+(4&+]%F&'T.(G':+F(09:+

.'&.+

$-1451*'U79X?V'Q'AB@*4C51843'&12,3'(4*5+
3)(&+ RO20$+ PO20$+ NO20$+ !!O20$+ !MO20$+ "!O20$+ ""O20$+ "PO20$+

/' B-!+ B-RLLL+ B-KLLL+ B-RMMP+ B-"LLL+ B-KLLL+ B-K+ B-CLLL+

D' !-LMMP+ B-N+ B-P+ "-M+ B-"LLL+ B-LMMP+ B-K+ B-LMMP+

E' O+ B-CMMP+ B-MLLL+ B-K+ B-KLLL+ B-!MMP+ B-RLLL+ B-!LLL+

I' !-"MMP+ !-RMMP+ B-MLLL+ B-PMMP+ B+ B-K+ B-KMMP+ !-!+

R' !-"LLL+ !-BMMP+ B-PLLL+ B-MLLL+ B-!+ B-RLLL+ B-KMMP+ B-N+

N' B-"LLL+ !-!+ B-MMMP+ B-MLLL+ B-LLLL+ B-!MMP+ B-MLLL+ B-RMMP+

L' B-NLLL+ !-"MMP+ B-M+ B-KLLL+ B-"+ B-P+ B-KMMP+ B-LMMP+

S' B-CLLL+ !-!+ B-PLLL+ B-KMMP+ B-P+ B-KMMP+ B-PLLL+ B-C+

M' !-!K+ B-RLLL+ B-C+ B-C+ B-R+ B-MLLL+ B-RLLL+ B-!LLL+

/O' B-PMMP+ !+ B-R+ O+ !-P+ B-MMMP+ B-M+ O+

//' B-PLLL+ B-LLLL+ B-L+ B+ B-"MMP+ B-L+ B+ B+

/D' B+ B-"+ B-L+ B+ B-K+ B+ B-BMMP+ B+

+

3)(&+ !O#06+ MO#06+ !"O#06+ !MO#06+ "BO#06+ ""O#06+ "MO#06+ !O3&J+

/' B-K+ B-L+ B-LMMP+ B-MMMP+ B-RLLL+ B-LMMP+ B-RLLL+ B+

D' B-R+ B-RLLL+ B-RMMP+ B-RMMP+ B-PMMP+ B-MMMP+ B-LLLL+ B-RLLL+

E' B-L+ B-R+ B-KMMP+ B-LMMP+ B-K+ B-KLLL+ B-K+ B-!+

I' B-LLLL+ B-KLLL+ B-KMMP+ B-RMMP+ B-MLLL+ B-RLLL+ B-MLLL+ B-RMMP+

R' C-BLLL+ B-MMMP+ B-RMMP+ B-KMMP+ B-KLLL+ B-K+ B-KLLL+ "-C+

N' B-R+ B-RLLL+ B-PLLL+ B-M+ B-K+ B-RMMP+ B-K+ B-KLLL+

L' B-R+ B-L+ B-K+ B-K+ B-!MMP+ B-!LLL+ B-LMMP+ B-K+

S' B-P+ B-MLLL+ B-KMMP+ B-RLLL+ B-"LLL+ B-MLLL+ B-MMMP+ B-P+

M' B-R+ B-MLLL+ B-MMMP+ B-"MMP+ B-K+ B-RMMP+ B-R+ B-RLLL+

/O' "-R+ B-NMMP+ B-"MMP+ B-R+ B-RMMP+ B-MLLL+ B-KMMP+ B-KLLL+

//' !-!+ B-BMMP+ B-"+ B-"+ B-"MMP+ B-"LLL+ B-!MMP+ B+

/D' B+ B-RLLL+ B-PLLL+ B+ B-K+ B-!LLL+ B-RMMP+ B+

+

3)(&+ !BO3&J+ !RO3&J+ ""O3&J+ "RO3&J+ "PO3&J+ "NO3&J+ RO]H(+ "BO]H(+

/' B-!LLL+ B-KMMP+ B-RLLL+ B-NMMP+ B-L+ B-RK+ !-!+ B-MK+

D' B-!MMP+ B-M+ !-P+ B-RMP+ B-P+ B-CK+ !-!+ B-"+

E' B-"MMP+ B-RMMP+ B-KLLL+ B-K+ B-"+ B-RK+ B-N+ B-M+

I' B-!MMP+ B-MMMP+ B-KLLL+ B-KLLL+ B-C+ B-CK+ B-CK+ O+

R' L-LLLL+ !+ B-LLLL+ B-"MMP+ B-K+ B-KK+ !-"K+ B-MK+

N' B+ B-R+ B-N+ B-K+ B-P+ B-MK+ B-N+ B-K+

L' B-!+ B-R+ K-LMMP+ B-LLLL+ L-N+ B-PK+ B-!K+ B-!+

S' B-R+ B-LMMP+ B-MLLL+ B-M+ B-R+ B-MK+ B-P+ B-!K+

M' B-"MMP+ "-C+ + B-KMMP+ B-R+ B-MK+ B-KK+ B-K+

/O' B-PLLL+ B-"+ B-"LLL+ B-LLLL+ B-K+ B-PK+ !-PK+ B-!K+

//' !-MLLL+ B-P+ B-CLLL+ B+ B+ B-RK+ !-R+ B+

/D' B+ !-P+ B-KMMP+ B-"K+ B-BK+ B-LK+ B-RK+ L-!+

+

+



! !MP!

#JJ&59)`+R5I+U)(')(&+A@6Z$D+@&.F0'&@&5(F+.(+(4&+!L+F.@J$)56+$GH.()G5F+G1+(4&+U&W$.59F+F(09:+.'&.+

$-14-1*'U79X?V'Q'$*>?5+,@'&12,3'(4*5+
3)(&' RO20$+ PO20$+ NO20$+ !!O20$+ !MO20$+ "!O20$+ ""O20$+ "PO20$+

/' B-B!BLL+ B-BM"+ B-B!"+ B-B"C+ B-KR"+ B-BB"+ B-BB!+ B-B"P+

D' B-BBR+ B+ B-B!+ B-BBR+ B-BBM+ B-BBR+ B-BBL+ B-BBN+

E' B-BBK+ B-BBN+ B-B!+ B-BBC+ B-BBP+ B-BB!+ B-BBL+ B-BBK+

I' B-BBM+ B-BBP+ B-BBP+ B-BBK+ B-BBR+ B-BBK+ B-BBL+ B-BBN+

R' B-BBPMP+ B-BBL+ B-BBK+ B-BBN+ B-B!!+ B-BBP+ B-B!!+ B-B!P+

N' B-BBR+ B-BBC+ B-BBP+ B-BBR+ B-B!"+ B-BBR+ B-BBR+ B-BBR+

L' B-BB"MP+ B-BBN+ B-BB"+ B-BB"+ B-B!+ B-BBK+ B-BBR+ O+

S' B-BBMLL+ B-BB"+ B-B!"+ B-BBL+ B-B!"+ B-BBK+ B-B!+ B-B!C+

M' B-BBPLL+ B-B!+ B-BBN+ B-BBM+ B-BBL+ B-BBR+ B-BBR+ B-BBM+

//' B-BBMMP+ B-BBR+ B-BBR+ B-BBR+ B-BBR+ B-BB"+ B-BB!+ B-BB!+

/D' B-BBLMP+ B-BB!+ B-BBL+ B-BBR+ B-BBP+ B-BB!+ B-BBL+ B-BB"+

/E' B-BBL+ B-BBK+ B-BBR+ B-BBL+ B-BBR+ B-BBL+ B-BB"+ B+

/I' O+ O+ O+ O+ O+ B-BB!+ B-BBL+ B-BBR+

+

3)(&' !O#06+ MO#06+ !"O#06+ !MO#06+ "BO#06+ ""O#06+ "MO#06+ !O3&J+

/' B-KKR+ B-BKC+ B-BBR+ B-BBR+ B-BBP+ B-BR"+ B-B!R+ B-BP"+

D' B-BBP+ B-BBK+ B-BBR+ B-BBL+ B-BBL+ B-BBL+ B-BB"+ B-BBL+

E' B-BB"+ B-BBR+ B-BBL+ B-BBR+ B-BBL+ B-BBL+ B-BBL+ B-BBN+

I' B-B!N+ B-BBC+ B-BBR+ B-BBK+ B-BBK+ B-BBR+ B-BBR+ B-BBL+

R' B-BML+ B-B!+ B-BBR+ B-BBR+ B-BBP+ B-BBP+ B-BBN+ B-BBK+

N' B-BBL+ B-BB"+ B-BBK+ B-BBL+ B-BBR+ B-BBR+ B-BBK+ B-BBL+

L' B-BBM+ B-BBR+ B-BBR+ B-BB"+ B-BB"+ B-BBR+ B-BBM+ B-BBR+

S' B-BBN+ B-BBR+ B-BBL+ B-BBR+ B-BBL+ B-BBK+ B-BBL+ B-BBL+

M' B-BBR+ B-BBL+ B-BBK+ B-BBR+ B-BBC+ B-BBM+ B-BBR+ B-BBN+

//' B-BB"+ B-BB"+ B-BBR+ B-BBK+ B-BB"+ B-BBK+ B-BB!+ B-BB"+

/D' B+ B-BB"+ B-BB"+ B-BB!+ B+ B-BBK+ B-BBR+ B-BB"+

/E' B-BB"+ B-BB"+ B-BB!+ B-BB!+ B-BBL+ B-BBL+ B-BBR+ O+

/I' B+ B+ B-BBK+ B-BBL+ B+ B+ B-BBK+ B-BBL+

+

3)(&' !BO3&J+ !RO3&J+ ""O3&J+ "RO3&J+ "PO3&J+ "NO3&J+ RO]H(+ "BO]H(+

/' B-B""+ B-RM"+ B-BBK+ B-B!+ B-B"R+ B-B"K+ B-KPM+ B-!RP+

D' B-BBR+ B-B""+ B-BBM+ B-BB"+ B-BBL+ B-BBL+ B-B"P+ B-BBR+

E' B-BB"+ B+ B-BBM+ B-BBR+ B-BBL+ B-BBR+ B-BBR+ O+

I' B-BB"+ B-B"P+ B-LR"+ B-RN+ B-BBR+ B-BB"+ B-B"!+ B-BBC+

R' B-B!!+ B-RCR+ O+ O+ O+ O+ O+ O+

N' B-BBL+ B-BB"+ B-BBK+ B-BL+ B-BBL+ B-BB!+ B-BBM+ B-BBM+

L' B-BBL+ B+ B-B!C+ B-"BL+ B-BBL+ B-BB!+ B-B"R+ B-BBK+

S' B-BB!+ B-"L"+ B-BBR+ B-BB!+ B-BBL+ B-BBL+ B+ B-BBR+

M' B-BBR+ B-B!R+ B-BBL+ B-BBP+ B-BBL+ B-BBK+ B-BC"+ B-BBR+

//' B-BB"+ B-BLR+ B-B!C+ B-BB"+ B-BBR+ B-BBL+ B-BBL+ B-BBR+

/D' B-BBR+ B-R"!+ B-BBR+ B-R"+ B-BBL+ B-BBL+ B-BBL+ B+

/E' B-BBL+ B-RPL+ B-BBM+ B-!LR+ B-BBL+ B-BB"+ B-B!R+ B-BBC+

/I' B+ B-BC"+ B-B!K+ B-B!+ B-B!L+ B-BBP+ B-BBM+ B-BB!+



! !MC!

#JJ&59)`+RGI+U)(')(&+ A@6Z$D+@&.F0'&@&5(F+.(+ (4&+!"+ F.@J$)56+ $GH.()G5F+G1+ (4&+]%F&'T.(G':+ F(09:+
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$-14-1*'U79X?V'Q'AB@*4C51843'&12,3'(4*5+
3)(&' RO20$+ PO20$+ NO20$+ !!O20$+ !MO20$+ "!O20$+ ""O20$+ "PO20$+

/' B+ B-BBL+ B-BBP+ B-BLP+ B-BB"+ B-B"M+ B-BBR+ B-!!C+

D' B-B"RLL+ B-B!L+ B-B"K+ !-LBR+ B-BBR+ B-BB"+ B-B!K+ B-BBR+

E' O+ B-B!+ B-B"!+ B-BBK+ B-BBP+ B-BBC+ B-BBL+ B-BB"+

I' B-B"L+ B-B"K+ B-B"!+ B-B!R+ B+ B-BBM+ B-B!M+ B-BRP+

R' B-B"RLL+ B-B"R+ B-B!N+ B-B!P+ B-BBC+ B-B!!+ B-B!P+ B-MP+

N' B-B!LLL+ B-B!P+ B-BBP+ B-BBP+ B-B!+ B-B!L+ B-BBK+ B-"+

L' B-B!CMP+ B-BLC+ B-B!R+ B-BBP+ B-BBK+ B-BBC+ B-B!R+ B-BRN+

S' B-B"K+ B-B"C+ B-B"L+ B-B""+ B-B"N+ B-B!!+ B-B"K+ B-BBL+

M' B-BBMLL+ B-BBL+ B-BBN+ B-BBK+ B-BBL+ B-BBL+ B-BBN+ B-BPC+

/O' B-BBNLL+ B-B!N+ B-BBL+ O+ B-BBL+ B-BB"+ B-BBC+ O+

//' B-B!!MP+ B-BL!+ B-BBP+ B+ B-BBP+ B-BBM+ B-BBK+ B+

/D' B+ B+ B-BB!+ B+ B+ B+ B+ B+

+

3)(&+ !O#06+ MO#06+ !"O#06+ !MO#06+ "BO#06+ ""O#06+ "MO#06+ !O3&J+

/' B-B!+ B-BBK+ B-BBL+ B-B!C+ B-BBR+ B-BBL+ B-BBL+ B-BBR+

D' B-BBK+ B-BL+ B-BBK+ B-BBM+ B-BBL+ B-B!R+ B-BBR+ B-BB"+

E' B-BB"+ B-BB"+ B-BBR+ B-BBR+ B-BBL+ B-BBN+ B-BBK+ B-BB!+

I' B-BLP+ B-B!+ B-B!+ B-BBC+ B-B!R+ B-B!K+ B-BBK+ B-B!"+

R' B-B!C+ B-BB"+ B-BB!+ B-B!N+ B-BBM+ B-BBR+ B-BBK+ B-B!K+

N' B-BB!+ B-BB"+ B-BBK+ B-BBK+ B-BBL+ B-BBL+ B-BBP+ B-BB"+

L' B-BB!+ B-BBL+ B-BBR+ B-BBL+ B-BBP+ B-BB"+ B-BBR+ B-BBN+

S' B-B!N+ B-BBN+ B-B!"+ B-BBP+ B-BBL+ B-B!K+ B-B!M+ B-B!N+

M' B-BB"+ B-BBM+ B-B!!+ B-BBR+ B-BBC+ B-B!L+ B-BBL+ B-BBL+

/O' !-B"R+ B-BCN+ B-BBL+ B-BL!+ B-BBN+ B-BRL+ B-B!"+ B-BBP+

//' B-B!+ B-BB"+ B-BB!+ B-BB!+ B-BBR+ B-BBP+ B-BB"+ B-BBL+

/D' B+ B-BLN+ B+ B+ B-B!"+ B-BBR+ B-BBK+ B+

+

3)(&+ !BO3&J+ !RO3&J+ ""O3&J+ "RO3&J+ "PO3&J+ "NO3&J+ RO]H(+ "BO]H(+

/' B-BBL+ B-BBL+ B-BBK+ B-BBL+ B-B!+ B-BBK+ B-BPN+ B-BBK+

D' B-BB!+ B-!!+ B-BBR+ B-B!L+ B-B!L+ B-B!"+ B-BM!+ B-BBR+

E' B-BBR+ B-B!P+ B-BBM+ B-BBR+ B-BBR+ B-BBM+ B-B"M+ B-BBM+

I' B-BB"+ B-BBR+ B-BBR+ B-BLP+ B-BBN+ B-B"P+ B-BRN+ O+

R' B-BBL+ B-BBM+ B-BBR+ B+ B-BBP+ B-B!"+ B-!PC+ B-BCP+

N' B-BB!+ B-BRM+ B-BBR+ B-BBM+ B-BBK+ B-B!R+ B-BLN+ B-BBR+

L' B-BBR+ B-BBP+ B-BBM+ B-BB"+ B-B"R+ B-BLK+ B-BBM+ B-B!M+

S' B-B!+ B-BBP+ B-BB"+ B-B"R+ B-B!+ B-B!R+ B-BRM+ B-BBL+

M' B-BBL+ B-KMP+ O+ B-BBR+ B-BBR+ B-B!+ B-BKM+ B-BBK+

/O' B-!L+ B-K!N+ B-BL"+ B-BBM+ B-B"+ B-BBN+ B-!PN+ B-BBM+

//' B-BML+ B-BBL+ B-B!"+ B-BB!+ B-BB"+ B-B!P+ B-B!"+ B-BB!+

/D' B-BB"+ B-KBP+ B-BB"+ B-BB"+ B-B!K+ B-B!K+ B-!KK+ B-B"!+

+



! !MN!
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3(9+

Q&T-+
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"K(4+
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PK(4++

X&'H&5()$&+

)P' KCK+ L-"B+ !"-CB+ C-!R+ B-CR+ C-!B+ P-PB+ C-RB+

T6&'U))7V' KK!+ B-BB+ "!KB-BB+ CM-!N+ !"L-MP+ KB-BB+ KB-BB+ !BB-BB+

"%'UW&V' KK!+ B-BB+ RLBB-BB+ !P"-BR+ "RM-KN+ !BB-BB+ !BB-BB+ "BB-BB+

A41:8):8@):51*'

U79X?V'
KC"+ B-BB+ P!-NP+ !-LB+ L-PP+ B-RB+ B-"B+ B-NR+

(778+-5'U79X?V' KC"+ B-B!+ "!-PK+ B-PK+ !-RL+ B-LP+ B-!C+ B-PB+

$-1451*'U79?V' KC!+ B-BB+ C-BL+ B-KM+ B-MB+ B-RP+ B-LB+ B-ML+

$-14-1*'U79X?V' KC!+ B-BB+ !-LB+ B-BL+ B-!B+ B-B!+ B-BB+ B-B!+

+
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3(9+

Q&T-+

,&9).5+

"K(4+

X&'H&5()$&+

PK(4+

X&'H&5()$&+

$*>?5+,@'

)P' LBB+ K-NB+ !"-KB+ C-!C+ B-CB+ C-!B+ P-CB+ C-RB+

T6&'U))7V' "CP+ B-BB+ LN"-BB+ P!-NB+ KL-KL+ KB-BB+ RN-BB+ !BB-BB+

"%'UW&V' "CP+ B-BB+ PNK-BB+ !RL-!C+ !BP-LK+ !BB-BB+ NC-BB+ "BB-BB+

A41:8):8@):51*'

U79X?V'
"NC+ B-BB+ !L-KB+ B-PP+ !-RM+ B-LL+ B-!P+ B-MM+

(778+-5'U79X?V' "NC+ B-B!+ K-CL+ B-KC+ B-C!+ B-LR+ B-!M+ B-MB+

$-1451*'U79?V' "NC+ B-BB+ L-KK+ B-RN+ B-RR+ B-RB+ B-LB+ B-KP+

$-14-1*'U79X?V' "NC+ B-BB+ B-KC+ B-BL+ B-BN+ B-BB+ B-BB+ B-B!+

AB@*4C51843'

)P' "CK+ L-"B+ !"-CB+ C-BN+ B-CC+ C-!B+ P-PB+ C-KB+

T6&'U))7V' "MR+ B-BB+ "!KB-BB+ !B!-P"+ !MC-KL+ KP-KB+ KB-BB+ !BB-BB+

"%'UW&V' "MR+ B-BB+ RLBB-BB+ "BL-R"+ LLK-PK+ !!M-BB+ !BB-BB+ "BB-BB+

A41:8):8@):51*'
U79X?V'

"CR+ B-BB+ P!-NP+ !-CM+ K-!R+ B-KM+ B-"M+ !-RC+

(778+-5'U79X?V' "CR+ B-BL+ "!-PK+ B-NR+ !-CK+ B-R"+ B-"!+ B-CL+

$-1451*'U79?V' "CL+ B-BB+ C-BL+ B-M"+ B-PL+ B-KB+ B-LL+ B-PB+

$-14-1*'U79X?V' "CL+ B-BB+ !-LB+ B-BL+ B-!"+ B-B!+ B-BB+ B-B"+

+
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'

#JJ&59)`+M.I+,G9&$+9).65GF()HF+1G'+J^+o+Q=Q+u+<=<+u+3=3+u+E+

+

+

#JJ&59)`+M%I+,G9&$+9).65GF()HF+1G'+S5AVQ3D+o+Q=Q+u+<=<+u+E+

+

+

#JJ&59)`+MHI+,G9&$+9).65GF()HF+1G'+S5AX]R

LO

D+o+Q=Q+u+<=<+u++3=3+u+E+

+

+



! !P!!

#JJ&59)`+M9I+,G9&$+9).65GF()HF+1G'+S5AU^LOUD+o+Q=Q+u+<=<+u++3=3+u+E+

+

+

#JJ&59)`+M&I+,G9&$+9).65GF()HF+1G'+S5AU]L

O

D+o+#=#+u+E+

+

+

#JJ&59)`+M1I+,G9&$+9).65GF()HF+1G'+S5AU]"

O

D+o+Q=Q+u+<=<+u++3=3+u+E+

+



! !P"!

())*+,-.'L0'F51*4'G25?-13'J'Z%('
+

#JJ&59)`+P.I+<G(.()G5+G1+J')5H)J$&+HG@JG5&5(F+)5+U&W$.59F+X=#+%)J$G(+

++ Z%/' Z%D' Z%E' Z%I' Z%R' Z%N' Z%L'

)P' OB-BRC+ B-!MC+ B-C"!+ OB-K!R+ B-!PR+ B-B!"+ B-BBR+

T6&' OB-KBC+ OB-!K!+ B-"RL+ B-LNL+ OB-BBR+ B-BCK+ B-PBK+

"%' OB-K!B+ OB-!KL+ B-"RB+ B-LCL+ B-B!P+ B-!BB+ OB-PBC+

A41:8):8@):51*' OB-R"M+ OB-!KK+ OB-L!!+ OB-KM"+ OB-!NN+ B-KCK+ B-BBN+

(778+-5' OB-RCM+ OB-BRK+ OB-"RC+ OB-L"K+ B-!MN+ OB-PKL+ OB-BB"+

$-1451*' OB-!PP+ B-MC!+ B-BLR+ B-BKL+ OB-MNC+ OB-!!P+ OB-B!"+

$-14-1*' OB-!PL+ B-MM!+ OB-"""+ B-!B!+ B-MRL+ B-"RM+ B-B!"+

+

#JJ&59)`+P%I+<G(.()G5+G1+J')5H)J$&+HG@JG5&5(F+)5+]%F&'T.(G':+X=#+%)J$G(+

' Z%/' Z%D' Z%E' Z%I' Z%R' Z%N' Z%L'

)P' OB-!!N+ B-BCL+ B-PPC+ B-K"L+ OB-L!L+ OB-BRC+ B-BB!+

T6&' B-KP!+ OB-LRB+ B-!NC+ OB-BMK+ B-BM"+ B-BNM+ B-PBC+

"%' B-KPB+ OB-LR!+ B-"B!+ OB-BMM+ B-BMK+ B-!B!+ OB-PBM+

A41:8):8@):51*' B-LB"+ B-LMN+ OB-LRB+ B-KBK+ OB-!!K+ B-M"L+ B-BBB+

(778+-5' B-R"C+ B-"M!+ OB-"M"+ B-!!R+ OB-RKB+ OB-MC!+ OB-BBR+

$-1451*' B-""B+ B-KCB+ B-"LP+ B-B!C+ B-P!N+ OB-"B"+ B-BB!+

$-14-1*' B-!B"+ B-RMN+ B-"PL+ OB-MPB+ OB-RB!+ B-"N"+ B-BB!+

+

+

+

+

+

+

+

+

+

+

+

+

+



! !PL!

())*+,-.'S0'!*@-,*+1'&24C*3'J'!*@2?1@'
+

#JJ&59)`+C.I+Q&FH')J()G5+G1+'&F)9&5(+F0'T&:+J.'()H)J.()G5+

+ $*>?5+,@' AB@*4C51843' T815?'
^G0F&4G$9F+.JJ'G.H4&9+1G'+F0'T&:+ NR+ "P"+ LMM+

30'T&:F+HG@J$&(&9+ L"+ LM+ MC+

^G0F&4G$9F+W4)H4+HG0$9+5G(+%&+'&.H4&9+ M+ NB+ NM+

^G0F&4G$9F+W4)H4+9&H$)5&9+(G+J.'()H)J.(&+ !B+ !P+ "P+

^G0F&4G$9F+W4)H4+9)9+5G(+'&FJG59+ RM+ !"N+ !PK+

X.'()H)J.()G5+'.(&+ LR-BRj+ !L-"Rj+ !C-KCj+

+

'

#JJ&59)`+C%I+<&F0$(F+G%(.)5&9+1'G@+'&F)9&5(+F0'T&:+'&FJG5F&F-+SG56O.5FW&'+[0&F()G5F+4.T&+%&&5+

H.(&6G')F&9-+ V4&+ F&HG59+ HG$0@5+ )5+ &.H4+ H.(&6G':+ Aj+ G1+ '&$&T.5(+ F.@J$&D+ '&1&'F+ (G+ (4&+ '&FJG5F&+

W4&5+(4&+F.@J$&+F)/&+9)11&'F+1'G@+(4&+(G(.$+)5+&.H4+.'&.+AU&W$.59F+UU+o+L"v+]%F&'T.(G':+U]+o+LMv+

=G@%)5&9+ UV+ o+ MCD-+ V4&+ '&$&T.5(+ F.@J$&+ F)/&+ 1G'+ F0H4+ [0&F()G5F+ H.5+ %&+ 1G059+ )5+ $)5&+ W)(4+ (4&+

[0&F()G5-++

+

+
$*>?5+,@'
U$$'\'EDV'

AB@*4C51843'
U$A'\'ENV'

(4*5@'%87B-+*,'
U$T'\'NSV'

G2*@1-8+'U]8?,V'5+,''
(+@>*4@'U!*92?54'#8+1V'

T815?'
!*@)8+@*

@'U^V'

T815?'8='
!*?*C5+1'
&57)?*'
U^V'

T815?'
!*@)8+@*

@'U^V'

T815?'8='
!*?*C5+1'
&57)?*'
U^V'

T815?'
!*@)8+@
*@'U^V'

T815?'8='
!*?*C5+1'
&57)?*'
U^V'

6*?-C*43'[*1:8,' ' ' + ' ' '
Q'GJJ&9+G11+ RM-CC+ ' KB+ + RC-KL+ +

E5+J&'FG5+ KL-!L+ ' KB+ + K!-RP+ +

H*+,*4' + ' + + + +

,.$&+ RL-PK+ ' R!-MP+ + R"-MK+ +

c&@.$&+ KM-"K+ ' RP-""+ + K!-RP+ +

_5\5GW5+ B+ ' !!-!!+ + K-CC+ +

P8>'8=1*+',8'382'C-@-1'1:*'_-*@B**`'!-C*4a+
Q.)$:+ RB-ML+ + !!-!!+ + "K+ +

Y&&\$:+ LR-LC+ + LB-KM+ + L"-LK+ +

,G5(4$:+ !"-K+ + ""-""+ + !P-MK+ +

U&T&'Z<.'&$:+ !"-K+ + LM-!!+ + "K+ +

F:51'-@'1:*';8+,-1-8+'8='1:*'_-*@B**`'!-C*4a+
e&':+6GG9+AKD+ RL-PK+ + B+ + "B-KN+ +

;GG9+ARD+ RM-CC+ + LB-KM+ + LC-"R+ +

U&0('.$+ALD+ N-LC+ + LM-!!+ + "L-KL+ +

XGG'+A"D+ B+ + "K+ + !L-"R+ +

e&':+JGG'+A!D+ B+ + K-KM+ + "-NR+ +

UG+.5FW&'+ B+ + "-PC+ + !-RP+ +

_*C*?'8=';8+;*4+'=84'1:*'_-*@B**`'!-C*4a+
e&':+HG5H&'5&9+AKD+ RM-CC+ + KK-KM+ + K!-RP+ +



! !PR!

=G5H&'5&9+ARD+ LR-LC+ + LB-KM+ + L"-LK+ +

U&0('.$+ALD+ !"-K+ + C-LL+ + !B-"N+ +

UG(+HG5H&'5&9+A"D+ M-"K+ + K-KM+ + K-CC+ +

UG(+HG5H&'5&9+.(+.$$+A!D+ B+ + B+ + B+ +

F:8'-@'1:*')4-7543'9482)'4*@)8+@-B?*'=84'?8;5?'4-C*4')8??21-8+a+
=G@@&'H).$+J'GJ&'()&F+ B+ + B+ + B+ +

e.6'.5(F+ "K+ + RP-""+ + LM-PM+ +

UG5O'&F)9&5(F+ N-LC+ + !M-MP+ + !L-"R+ +

<&F)9&5(F+ !C-PK+ + "-PC+ + !B-"N+ +

E590F(').$+J'.H()H&F+ N-LC+ + !M-MP+ + !L-"R+ +

=G5F('0H()G5+J'.H()H&F+ LR-LC+ + !!-!!+ + ""-BM+ +

](4&'+A)5T.F)T&+J$.5(FD+ B+ + B+ + B+ +

](4&'+AW)59D+ B+ + B+ + B+ +

F:8'-@'578+9'1:*'18)'E'9482)@'4*@)8+@-B?*'=84'?8;5?'4-C*4')8??21-8+a+
=G@@&'H).$+J'GJ&'()&F+ !"-K+ + !N-RR+ + !M-!C+ +

e.6'.5(F+ KL-!L+ + CL-LL+ + MN-!"+ +

UG5O'&F)9&5(F+ KL-!L+ + K"-PC+ + K"-NR+ +

<&F)9&5(F+ "K+ + LL-LL+ + "N-R!+ +

E590F(').$+J'.H()H&F+ !"-K+ + "K+ + !N-!"+ +

=G5F('0H()G5+J'.H()H&F+ P!-CC+ + LB-KM+ + KB+ +

](4&'+A)5T.F)T&+J$.5(FD+ B+ + B+ + B+ +

](4&'+AW)59D+ B+ + B+ + B+ +

F:8'-@'578+9'1:*'18)'R'9482)@'4*@)8+@-B?*'=84'?8;5?'4-C*4')8??21-8+a+
=G@@&'H).$+J'GJ&'()&F+ !K-ML+ + ""-""+ + !N-!"+ +

e.6'.5(F+ MK-ML+ + CC-CN+ + PP-NR+ +

UG5O'&F)9&5(F+ KM-"K+ + KK-KM+ + KK-CC+ +

<&F)9&5(F+ "C-!L+ + R!-MP+ + LK-"N+ +

E590F(').$+J'.H()H&F+ !K-ML+ + "P-PC+ + ""-BM+ +

=G5F('0H()G5+J'.H()H&F+ P!-CC+ + LM-!!+ + K"-NR+ +

](4&'+A)5T.F)T&+J$.5(FD+ B+ + K-KM+ + "-NR+ +

](4&'+AW)59D+ B+ + C-LL+ + R-R!+ +

&824;*@'1:51';8+14-B21*'18'>51*4'-+'1:*'_-*@B**`'!-C*4+
<05G11+1'G@+5.(0'.$+$.59FH.J&F+ NM-CC+ + NP-""+ + NP-BM+ +

Y.F(&W.(&'+&11$0&5(+ !"-K+ + !N-RR+ + !M-!C+ +

3('&&(+'05G11+ NL-PK+ + CC-CN+ + N!-!C+ +

<05G11+1'G@+'GG1F*+J.T&9+.'&.F+ KN-LC+ + MN-RR+ + MR-P!+ +

Y.(&'+1'G@+W.F4)56+@.H4)5&+ !"-K+ + C-LL+ + !B-"N+ +

Y.(&'+1'G@+JGG$+%.H\W.F4+ KL-!L+ + LB-KM+ + R!-!C+ +

Y.(&'+1'G@+H.'+W.F4)56+ LP-K+ + LB-KM+ + LL-C"+ +

<&F)9&5().$+6.'9&5+'05G11+ MK-ML+ + MN-RR+ + MP-MK+ +

Y.(&'+1'G@+\)(H4&5+>+%.(4'GG@+

J$0@J)56++
N-LC+ + C-LL+ + C-C"+ +

](4&'+A3J')56FD+ B+ + "-PC+ + !-RP+ +

F:-;:'-@'1:*')4-7543';52@*'8='?8;5?'4-C*4')8??21-8+a+
S)((&'Z'0%%)F4+

A05)5(&5()G5.$ZF@.$$+FH.$&D+
LP-K+ + PP-PC+ + KC-C"+ +

E$$&6.$+90@J)56+A)5(&5()G5.$D+ "K+ + C-LL+ + !M-!C+ +

80)$9)56ZHG5F('0H()G5+W.F(&+ "!-CC+ + "-PC+ + !!-PM+ +

;.'9&5+W.F(&Z'05G11+ L-!L+ + K-KM+ + R-R!+ +

<)T&'%.5\+&'GF)G5+ L-!L+ + B+ + !-RP+ +

3&W.6&Z)5.9&[0.(&+F&W.6&+ L-!L+ + K-KM+ + R-R!+ +



! !PK!

QG@&F()H+.5)@.$F+ L-!L+ + B+ + !-RP+ +

E@J.H(F+1'G@+H.'F+ L-!L+ + B+ + !-RP+ +

F:-;:'54*'578+9'1:*'18)'1:4**';52@*@'8='?8;5?'4-C*4')8??21-8+a+
S)((&'Z'0%%)F4+

A05)5(&5()G5.$ZF@.$$+FH.$&D+
C!-"K+ + NR-RR+ + CC-"R+ +

E$$&6.$+90@J)56+A)5(&5()G5.$D+ M"-K+ + PK+ + MN-!"+ +

80)$9)56ZHG5F('0H()G5+W.F(&+ KM-"K+ + LB-KM+ + R"-MK+ +

;.'9&5+W.F(&Z'05G11+ "!-CC+ + !M-MP+ + !N-!"+ +

<)T&'%.5\+&'GF)G5+ LP-K+ + !M-MP+ + "M-RP+ +

3&W.6&Z)5.9&[0.(&+F&W&'.6&+ M-"K+ + LC-CN+ + "L-KL+ +

QG@&F()H+.5)@.$F+ "!-CC+ + "-PC+ + !!-PM+ +

E@J.H(F+1'G@+H.'F+ L-!L+ + !M-MP+ + !B-"N+ +

F:-;:'54*'578+9'1:*'18)'=-C*';52@*@'8='?8;5?'4-C*4')8??21-8+a+
S)((&'Z'0%%)F4+

A05)5(&5()G5.$ZF@.$$+FH.$&D+
NB-ML+ + NP-""+ + NR-!"+ +

E$$&6.$+90@J)56+A)5(&5()G5.$D+ PK+ + CL-LL+ + PN-R!+ +

80)$9)56ZHG5F('0H()G5+W.F(&+ PC-!L+ + K"-PC+ + MR-P!+ +

;.'9&5+W.F(&Z'05G11+ LP-K+ + ""-""+ + "N-R!+ +

<)T&'%.5\+&'GF)G5+ MK-ML+ + RR-RR+ + KR-R!+ +

3&W.6&Z)5.9&[0.(&+F&W.6&+ LP-K+ + KK-KM+ + RP-BM+ +

QG@&F()H+.5)@.$F+ RB-ML+ + !M-MP+ + "P-NR+ +

E@J.H(F+1'G@+H.'F+ !K-ML+ + LL-LL+ + "K+ +

(4*',45-+@'5+'5;;*)15B?*',-@)8@5?'7*1:8,'=84'751*4-5?@'81:*4'1:5+'@1847>51*4a+
d&F+ L-!L+ + B+ + !-RP+ +

UG+ PK+ + MM-MP+ + PB-KN+ +

Q&J&59F+G5+@.(&').$+ "!-CC+ + LL-LL+ + "P-NR+ +

F:51'13)*'8='@1847>51*4',45-+59*'@3@1*7'-@'2@*,'?8;5??3a+
3&J.'.(&+J)J&+5&(WG'\+ NM-CC+ + CM-!!+ + N!-!C+ +

=G@%)5&9+J)J&+5&(WG'\+ L-!L+ + !L-CN+ + C-C"+ +

F:8'-@')4-754-?3'4*@)8+@-B?*'=84',45-+59*'75+59*7*+1a+
SGH.$+6GT&'5@&5(+ NM-CC+ + NR-RR+ + NK-KN+ +

U.()G5.$+6GT&'5@&5(+ B+ + K-KM+ + "-NR+ +

<&F)9&5(F+ L-!L+ + B+ + !-RP+ +

X'GJ&'(:+GW5&'F+ B+ + B+ + B+ +

F:8'U-='5+3V':8?,@'5'@*;8+,543'48?*'8='4*@)8+@-B-?-13a+
SGH.$+6GT&'5@&5(+ B+ + B+ + B+ +

U.()G5.$+6GT&'5@&5(+ L-!L+ + "-PC+ + "-NR+ +

<&F)9&5(F+ "C-!L+ + !N-RR+ + "L-KL+ +

X'GJ&'(:+GW5&'F+ N-LC+ + !!-!!+ + !B-"N+ +

F:8'U-='5+3V':8?,@'5'1*41-543'48?*'8='4*@)8+@-B-?-13a+
SGH.$+6GT&'5@&5(+ B+ + B+ + B+ +

U.()G5.$+6GT&'5@&5(+ B+ + B+ + B+ +

<&F)9&5(F+ L-!L+ + K-KM+ + R-R!+ +

X'GJ&'(:+GW5&'F+ M-"K+ + K-KM+ + K-CC+ +

F:*4*',8*@'@1847>51*4'98'5=1*4'*+1*4-+9'5',45-+a+
Y.(&'+('&.(@&5(+J$.5(ZF&W.6&+

F:F(&@+
!"-K+ + K-KM+ + C-C"+ +

SGH.$+<)T&'+ MC-PK+ + PK+ + P"-BM+ +

Q)'&H($:+(G+(4&+]H&.5+ !"-K+ + K-KM+ + C-C"+ +

](4&'+ B+ + B+ + B+ +

_5F0'&+ M-"K+ + !L-CN+ + !B-"N+ +



! !PM!

F:8'4*92?54?3';54*@'=84'3824'954,*+a+
,:F&$1Z1.@)$:+@&@%&'+ L!-"K+ + CB-KM+ + KP-LK+ +

c.@)$:+.59+6.'9&5&'+ "C-!L+ + C-LL+ + !P-MK+ +

;.'9&5&'Z&F(.(&+@.5.6&'Z4)'&9+

)59)T)90.$+
RB-ML+ + C-LL+ + "L-KL+ +

UG%G9:ZU#+ B+ + "-PC+ + !-RP+ +

68*@'1:*'?5>+'9*1'>51*4*,'5@-,*'=487'+51245?'45-+=5??a+
d&F+ CR-LC+ + MM-MP+ + PK+ +

UG+ N-LC+ + !M-MP+ + !L-"R+ +

U#Z05F0'&+ M-"K+ + !M-MP+ + !!-PM+ +

F:*+',8*@'1:*'?5>+'9*1'>51*4*,a' $$'\'DL' ' $A'\'DI' ' $T'\'R/'
_5F0'&+ L-!L+ L-P+ B+ B+ !-RP+ !-NM+

3J')56++ RB-ML+ RC-!K+ KC-LL+ CP-K+ KB+ MM-MP+

30@@&'+ C!-"K+ NM-L+ ML-CN+ NK-CL+ P"-BM+ NM-BC+

#0(0@5+ !K-ML+ !C-K"+ LM-!!+ KR-!P+ "M-RP+ LK-"N+

Y)5(&'+ L-!L+ L-P+ !L-CN+ "B-CL+ C-C"+ !!-PM+

<@'=*41-?-b*4'2@*,'-+'1:*'954,*+a+
d&F+ C!-"K+ + ML-CN+ + P"-BM+ +

UG+ !C-PK+ + LL-LL+ + "M-RP+ +

U#Z05F0'&+ B+ + "-PC+ + !-RP+ +

F:*+'54*'=*41-?-b*4@'2@*,a' ' $$'\'DN' ' $A'\'DE' ' $T'\'IM'
_5F0'&+ M-"K+ P-MN+ K-KM+ C-P+ K-CC+ C-!M+

3J')56+ M"-K+ PM-N"+ LC-CN+ MB-CP+ KB+ MN-LN+

30@@&'+ KB+ M!-KR+ LC-CN+ MB-CP+ RR-!"+ M!-""+

#0(0@5+ !C-PK+ "L-BC+ K-KM+ C-P+ !!-PM+ !M-LL+

Y)5(&'+ M-"K+ P-MN+ B+ B+ "-NR+ R-BC+

F:51'13)*'8='=*41-?-b*4'-@'2@*,a+ '$$'\'DN' ' '$A'\'DE' ' $T'\'IM'
=4&@)H.$+ N-LC+ !!-KR+ K-KM+ C-P+ P-LK+ !B-"+

U.(0'.$+AHG@JGF(Z@.50'&D+ KL-!L+ MK-LC+ K"-PC+ C"-M!+ K"-NR+ PL-RP+

=4&@)H.$+.59+5.(0'.$+ !C-PK+ "L-BC+ K-KM+ C-P+ !!-PM+ !M-LL+

QG5k(+0F&+1&'()$)/&'+G'+05F0'&+ !C-PK+ O+ LM-!!+ O+ "P-NR+ O+

P8>',8'382',*;-,*':8>'72;:'=*41-?-b*4'18'
5))?3a+

'$$'\'DN' ' '$A'\'DE' ' $T'\'IM'

UG+.5FW&'+ !C-PK+ B+ LC-CN+ R-LK+ "N-R!+ "-BR+

X'G1&FF)G5.$+F&'T)H&F++ M-"K+ P-MN+ B+ B+ "-NR+ R-BC+

8.F&9+G5+FG)$+(&F(+ B+ B+ B+ B+ B+ B+

=.$)%'.(&9+FJ'&.9&'+ L-!L+ L-CK+ B+ B+ !-RP+ "-BR+

8.F&9+G5+J.F(+&`J&')&5H&+ !K-ML+ !N-"L+ !!-!!+ !P-LN+ !L-"R+ !C-LP+

cG$$GW+)5F('0H()G5F+ LR-LC+ R"-L!+ LL-LL+ K"-!P+ LL-C"+ RM-NR+

;0&FF+ "!-CC+ "M-N"+ !M-MP+ "M-BN+ !N-!"+ "M-KL+

(4*')*@1-;-,*@'2@*,'-+'3824'954,*+a+
d&F+ RB-ML+ + !N-RR+ + "N-R!+ +

UG+ KN-LC+ + PP-PC+ + MN-!"+ +

U#Z_5F0'&+ B+ + "-PC+ + !-RP+ +

F:*+'54*')*@1-;-,*@'5))?-*,a' $$'\'/E' ' $A'\'L' ' $T'\'DO'
3J')56+ B+ B+ "-PC+ !R-"N+ !-RP+ K+

30@@&'+ L-!L+ P-MN+ B+ B+ !-RP+ K+

#0(0@5+ B+ B+ B+ B+ B+ B+

Y)5(&'+ B+ B+ B+ B+ B+ B+

Y4&5+J&F(F+.JJ&.'+ LP-K+ N"-L!+ C-LL+ R"-CM+ ""-BM+ PK+

_5F0'&+ B+ B+ B+ B+ B+ B+



! !PP!

3J')56+.59+F0@@&'+ B+ B+ "-PC+ !R-"N+ !-RP+ K+

3J')56+.59+.0(0@5+ B+ B+ "-PC+ !R-"N+ !-RP+ K+

#0(0@5+.59+W)5(&'+ B+ B+ "-PC+ !R-"N+ !-RP+ K+

QG5k(+0F&+J&F()H)9&F+G'+05F0'&+ KN-LC+ O+ CB-KM+ O+ PB-KN+ O+

(4*'C*:-;?*@'>5@:*,'8+'1:*')4*7-@*@a+
d&F+ C!-"K+ + MM-MP+ + PP-NR+ +

UG+ !C-PK+ + LL-LL+ + "M-RP+ +
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