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)!" ?$33"&"() G,&)! 6.&,1$(. O#)0.&$(" 4!,&"1$("  2<"#A G,&)! 6.&,1$(. 6,.#).1
="#,0&/"# 6,99$##$,(Q G,&)! 6.&,1$(. ?$B$#$,( ,3 6,.#).1 5.(.7"9"()A IE <<A

Z"&9.( 5A=AQ aA Z"&>0$#)Q 4A ?"R$(7Q ^A `1,B"&Q 6AaA a"&#!("&Q  A =0+($/P2Q ?AOA
4/!.))Q .(+ _A 4P0(+.A CDDDA 5.)!"R# 6,0()2 ] 4!,&"1$(" 4$)0.)$,( ="<,&)Q 4<"/$.1
="<,&) $( <<1$"+ 5.&$(" 4/$"(/" .(+ L/".( O(7$(""&$(7 G,A JI\Q 6,9<&"!"(#$B"
6,.#).1 ;(B"(),&2 %&,7&.9Q :$&7$($. ;(#)$)0)" ,35.&$(" 4/$"(/"Q 6,11"7" ,3 8$11$.9
.(+ 5.&2Q `1,0/"#)"& %,$()Q :$&7$($. CJDICA

Z"&)("## 5A?A CDDTA )1.()$/ 4!,&"1$("#H G.)0&.1 a$#),&2 .(+ O/,1,72A %&$(/"),(Q G"R
^"&#"2H %&$(/"),( N($B"&#$)2 %&"##A

Z$1P,B$/ ?A5A .(+ 5A5A =,77"&,A CDDXA O33"/)# ,3 /,.#).1 +"B"1,<9"() ,( (".&#!,&"
"#)0.&$(" ("P),( /,990($)$"#A 5.&$(" O/,1,72 %&,7&"## 4"&$"# JKXH CT]JYA

Z,"#/! ?A-A EYTTA ("R 1,,P .) )!" V,(.)$,( ,3 @"()!,# .1,(7 )!" "#)0.&$(" 7&.+$"()A ;(H
O/,1,72 ,3 5.&$(" Z"()!,# S"+A ZA 6A 6,011UQ <<A C\K]IIA N($B"&#$)2 ,3 4,0)!
6.&,1$(. %&"##Q 6,109@$.Q 4,0)! 6.&,1$(.A

Z&.+1"2 6A?A CDEEA  !" $9<./)# ,3 4!,&"1$(" ?"B"1,<9"() ,( 4!.11,R]R.)"& Z"()!$/
6,990($)$"# $( )!" %.)0["() =$B"&Q 5?A 5A4A  !"#$#Q  !" 6,11"7" ,3 8$11$.9 .(+
5.&2Q 4/!,,1 ,3 5.&$(" 4/$"(/"Q `1,0/"#)"& %,$()Q : A Y\ <<A

Z&,R( 5AZA .(+ AZA -,&#2)!"A EYT\A =,@0#)  "#)# 3,& O>0.1$)2 ,3 :.&$.(/"#A ^,0&(.1 ,3
)!" 9"&$/.( 4).)$#)$/.1 ##,/$.)$,( IYH JI\]JITA

TY



Z011"+ -A .(+ 5A`A 6!.<9.(A CDEDA  !" $()&,+0/)$,( ,3 /,.#).1 $(3&.#)&0/)0&" .# . +&$B"&
,3 /!.(7" $( 9.&$(" "(B$&,(9"()#A ^,0&(.1 ,3 <<1$"+ O/,1,72 \TH CI]JKA

Z011"&$ -AQ 5A`A 6!.<9.(Q .(+ A^A N(+"&R,,+A CDDKA ;()"&)$+.1 .##"9@1.7"# ,(
#".R.11# .(+ B"&)$/.1 &,/P2 #!,&"# $( 42+("2 a.&@,0&Q 0#)&.1$.A 0#)&.1 O/,1,72 JDH
IKK]IITA

Z0&/!.&)! aA-A .(+ 4A A a07!"#A CDDCA  2<"# .(+ -0(/)$,(# ,3 6,.#).1 4)&0/)0&"#A ;(H
4)"B"( a07!"#Q 6,.#).1 O(7$(""&$(7 5.(0.1Q %.&) :;Q ?"#$7( ,3 6,.#).1 %&,b"/)
O1"9"()#Q 6!.<)"& :;]C Q O(7$(""& 5.(0.1 EEED]C]EEDDQ NA4A &92 6,&<# ,3
O(7$(""&#Q 8.#!$(7),(Q ?6A

Z0&+$/P ?A5A .(+ -A A 4!,&)A EYYYA  !" "33"/)# ,3 @,.) +,/P# ,( ""17&.## @"+# $( /,.#).1
R.)"&# ,3 5.##./!0#"))#A O(B$&,(9"().1 5.(.7"9"() CJH CJE]C\DA

Z0&P!,1+"& %A=A .(+ `AaA Z,9#$+"A EYKTA Z011")$( ,3 )!"  ,&&"2 Z,).($/.1 610@ K@= JII]
JXJA

6.1$9.( AQ ^A-^A M".1Q -A A O#)"B"#Q MA4A 6.9"$&,Q =AMA Z,V"11$Q .(+ :A-A -.$b.11.A CDDTA
-0(/)$,(.1 @$,)0&@.),& +$B"&#$)2 "(!.(/"# @"()!$/]<"1.7$/ <&,/"##"# .(+ <&,<"&)$"# $(
"[<"&$9"().1 9$/&,/,#9#A ^,0&(.1 ,3 )!" G,&)! 9"&$/.( Z"()!,1,7$/.1 4,/$")2 CIH
\KD]\KYA

6.&&,11Q =A CDDCA G"P),( 0)$1$V.)$,( ,3 $()"&)$+.1 3&$(7$(7 #.1) 9.&#! .(+ &"B")9"()
!.&+"("+ #!,&"1$("#A 5A4A  !"#$#Q  !" 6,11"7" ,38$11$.9 .(+ 5.&2Q 4/!,,1 ,3
5.&$(" 4/$"(/"Q `1,0/"#)"& %,$()Q : A EDY <<A r

6!.<9.( 5A`A .(+ -A Z011"&$A CDDJA ;()"&)$+.1 4".R.11#] G"R -".)0&"# ,3 M.(+#/.<" $(
;()"&)$+.1 O(B$&,(9"()#A M.(+#/.<" .(+ N&@.( %1.(($(7 L?= EKY]ETCA

6!.<9.( 5A`A .(+ A^A N(+"&R,,+A CDEEA OB.10.)$,( ,3 "/,1,7$/.1 "(7$(""&$(7 ,3
e.&9,0&"+f #!,&"1$("# ), $9<&,B" )!"$& B.10" .# !.@$).)A ^,0&(.1 ,3 O[<"&$9"().1
5.&$(" Z$,1,72 .(+ O/,1,72 @MM= JDC]JEJA

6!"#.<".P" Z.2 %&,7&.9A CDECA M".&( )!" ;##0"#H %,<01.)$,( `&,R)!A
v!))<HkkRRRA/!"#.<".P"@.2A(")k$##0"#k$##0"k<,<01.)$,(}7&,R)!q$(1$("Ap

6!"#.<".P" Z.2 %&,7&.9A CDECA  &./P )!" %&,7&"##H a".1)!Q -./),&# ;9<./)$(7 Z.2 .(+
8.)"&#!"+ a".1)!Q v!))<HkkRRRA/!"#.<".P"@.2A(")k$(+$/.),&#k$(+$/.),&k
&$B"&}31,R}$(),}/!"#.<".P"}@.2p

6!"#.<".P" Z.2 %&,7&.9Q  $+.1 4"+$9"()  .#P -,&/" ,3 )!" 4"+$9"() 8,&P `&,0<A
CDDKA 4"+$9"() $( )!" 6!"#.<".P" Z.2 .(+ 5.(.7"9"() ;##0"#H  $+.1 O&,#$,(
%&,/"##"#A 6Z%] =4CTI]DKA

XD

http://www.chesapeakebay.net/issues/issue/population_growth%23inline.
http://www.chesapeakebay.net/indicators/indicator/%e2%80%a8river_flow_into_chesapeake_bay
http://www.chesapeakebay.net/indicators/indicator/%e2%80%a8river_flow_into_chesapeake_bay


61.&P 5AOAQ  A`A 8,1/,))Q ?AMA 8,1/,))Q .(+ AaA a$("#A EYYYA ;()&.#<"/$3$/ $()"&3"&"(/"
.9,(7 3,&.7$(7 @10" /&.@# <-22,+% $%" "-5,.)"H $()"&./)$B" "33"/)# ,3 <&"+.),& +"(#$)2
.(+ <&"2 <.)/! +$#)&$@0)$,(A 5.&$(" O/,1,72 %&,7&"## 4"&$"# ETXH IY]TXA

6,!"( =A=AaAQ %A:A ?&"#1"&Q OA^A%A %!$11$<#Q .(+ =AMA 6,&2A EYX\A  !" O33"/) ,3 )!"
#$.)$/ 61.9Q <!1@, )2-E2)&,+%-Q ,( %!2),<1.(P),( ,3 )!" %,),9./ =$B"&Q 5.&21.(+A

M$9(,1,72 .(+ L/".(,7&.<!2 CYH ETD]EXDA

6,99$), ^A AQ 6A A 60&&$"&Q MA=A _.("Q _A A ="$(#"1Q .(+ ;A5A N19A EYYKA ?$#<"&#.1
?2(.9$/# ,3 )!" Z$B.1B" G%&&- :%&&- $( . %.)/!2 O(B$&,(9"()A O/,1,7$/.1
5,(,7&.<!# IKH E]CDA

6,(#).@1" A^A EYYYA O/,1,72 ,3 @"()!$/ 9./&,]$(B"&)"@&.)"# $( #,3)]#"+$9"()
"(B$&,(9"()#H &"B$"R ,3 <&,7&"## ),R.&+# >0.()$).)$B" 9,+"1# .(+ <&"+$/.)$,(#A
0#)&.1$.( ^,0&(.1 ,3 O/,1,72 C\H \KC]\TIA

6,#).(V. =AQ ZA`A G,&),(Q .(+ ZA?A a.#P"11 SO+#AUA EYYCA O/,#2#)"9 a".1)!H G"R `,.1#
3,& O(B$&,(9"().1 5.(.7"9"()A ;#1.(+ %&"##Q 8.#!$(7),( ?A6AQ CTY <<A

6&,##")) _A5AQ  A^A 6011$),(Q %A6A 8$1"2Q .(+  A=A `,,+#<""+A CDD\A %,<01.)$,(  &"(+#
1,(7 )!" 6,.#).1 N($)"+ 4).)"#H EYXD]CDDXA 6,.#).1  &"(+# ="<,&) 4"&$"#Q G.)$,(.1

L/".($/ .(+ )9,#<!"&$/ +9$($#)&.)$,(A

?.0"& ?A5A EYYJA Z$,1,7$/.1 /&$)"&$.Q "(B$&,(9"().1 !".1)! .(+ "#)0.&$(" 9./&,@"()!$/
/,990($)2 #)&0/)0&"A 5.&$(" %,110)$,( Z011")$( CIH C\Y]CKTA

?.0"& ?A5AQ =A5A OR$(7Q .(+ A^A =,+$ ^&A EYXTA 5./&,@"()!$/ +$#)&$@0)$,( R$)!$( )!"
#"+$9"() .1,(7 .( "#)0.&$(" #.1$($)2 7&.+$"()A ;()"9.)$,0.1" ="B0" +"& `"#.9)"(
a2+&,@$,1,7$" TCH KCY]KJXA

?.0"& ?A5AQ  AMA 4),P"# ^&AQ a =A Z.&P"& ^&AQ =A 5A OR$(7Q .(+ ^A8A 4,0&@""&A EYX\A
5./&,@"()!$/ /,990($)$"# ,3 )!" 1,R"& 6!"#.<".P" Z.2A ;:A Z.2R$+" )&.(#"/)# .(+
)!" $(("& /,()$("().1 #!"13A ;()"&(.)$,(.1" ="B0" +"& `"#.9)"( a2+&,@$,1,7$" IYH E]
??N

?.B$# ^AMA?AQ =AMA  .P./#Q =A 4/!(.@"1A CDDIA OB.10.)$(7 $9<./)# ,3 1$B$(7 #!,&"1$("#
.(+ #!,&"1$(" !.@$).) "1"9"()#H .( "[.9<1" 3&,9 )!" 0<<"& R"#)"&( 6!"#.<".P" Z.2A
;(H O&+1" 4AcAQ ^AMA ?.B$#Q .(+ _A`A 4"11("& SO+#AU 5.(.7"9"() %,1$/2Q 4/$"(/" .(+
O(7$(""&$(7 ,3 G,(#)&0/)0&.1 O&,#$,( 6,()&,1 $( )!" 6!"#.<".P" Z.2H %&,/""+$(7# ,3
)!" CDDI M$B$(7 4!,&"1$(" 4099$)A 6=6 %0@1A DX]EI\Q 6=6 %&"##Q << KK]IEA

?$.V =A^A EYX\A 4!,&) )"&9 +2(.9$/# ,3 )!" +,9$(.() .(("1$+# $( . <,12!.1$(" )"9<"&.)"
"#)0.&2A a2+&,@$,1,7$. EEKH EKJ]EKXA

?$.V =A^A EYY\A ="#<,(#" ,3 )$+.1 3&"#!R.)"& 9./&,@"()!,# ), #"+$9"() +$#)0&@.(/"A
a2+&,@$,1,7$. CTXH CDE]CECA

XE



?$.V =A^AQ MA6A 4/!.33("&A EYYDA  !" -0(/)$,(.1 =,1" ,3 O#)0.&$(" Z"()!,#Q <A CK]KIA ;(H
5A a.$&" .(+ OA6A _&,9" SO+#AUQ %"&#<"/)$B"# ,( )!" 6!"#.<".P" Z.2Q EYYDA
+B.(/"# $( O#)0.&$(" 4/$"(/"#A N($)"+ 4).)"# "(B$&,(9"().1 %&,)"/)$,( 7"(/2Q

`1,0/"#)"& %,$()Q : A

?$/P!0+) %A^AQ 6A A -&$"+&$/!#Q MA6A 4/!.33("&Q MA%A 4.(3,&+A CDDYA 4<.)$.1 .(+ )"9<,&.1
B.&$.)$,( $( /,!"#$B" #"+$9"() "&,+$@$1$)2 $( )!" c,&P =$B"& "#)0.&2Q ".#)"&( N4 H
@$,1,7$/.112 $(310"(/"+ ">0$1$@&$09 9,+$3$"+ @2 #".#,(.1 +"<,#$)$,(A 5.&$(" `",1,72
?LB= ECX]E\DA

?,071.## 4A .(+ ZA %$/P"1A EYYYA  !" )$+" +,"#(d) 7, ,0) .(29,&"] !" "33"/) ,3
@01P!".+# ,( 0&@.( @.2 #!,&"1$("#A 4!,&" .(+ Z"./! ITH EY]CKA

?0!&$(7Q _A A CDDIA LB"&B$"R ,3 1$B$(7 #!,&"1$(" +"#$7( ,<)$,(# 3,& "&,#$,( <&,)"/)$,(
,( )$+.1 #!,&"1$("#A ;(H O&+1" 4AcAQ ^AMA ?.B$#Q .(+ _A`A 4"11("& SO+#AU 5.(.7"9"()
%,1$/2Q 4/$"(/" .(+ O(7$(""&$(7 ,3 G,(#)&0/)0&.1 O&,#$,( 6,()&,1 $( )!" 6!"#.<".P"
Z.2H %&,/""+$(7# ,3 )!" CDDI M$B$(7 4!,&"1$(" 4099$)A 6=6 %0@1A DX]EI\Q 6=6
%&"##Q << EJ]EXA

O&+1"Q 4AcAQ ^AMA?A ?.B$#Q 4"11("&Q _A`A SO+#AU CDDIA 5.(.7"9"() %,1$/2Q 4/$"(/" .(+
O(7$(""&$(7 ,3 G,(#)&0/)0&.1 O&,#$,( 6,()&,1 $( )!" 6!"#.<".P" Z.2H %&,/""+$(7# ,3
)!" CDDI M$B$(7 4!,&"1$(" 4099$)A 6=6 %0@1A DX]EI\Q 6=6 %&"##Q EKC <<A

O771"#),( ?AZQ =AG M$</$0#Q .(+ AaA a$("#A EYYCA ?"(#$)2]+"<"(+"() <&"+.)$,( @2 @10"
/&.@# 0<,( $(3.0(.1 /1.9 #<"/$"# R$)! /,()&.#)$(7 +$#)&$@0)$,( .(+ .@0(+.(/" <.))"&(#A
5.&$(" O/,1,72 %&,7&"## 4"&$"# XKH KK]IXA

O11$,)) 5A?AQ _AMA Z0&+,(Q 4AOA a"9$(7R.2Q .(+ 4AOA <$)VA CDDTA O#)0.&$("Q /,.#).1 .(+
9.&$(" "/,#2#)"9 &"#),&.)$,(H 6,(30#$(7 9.(.7"9"() .(+ #/$"(/"] &"B$#$,( ,3
/,(/"<)#A O#)0.&$("Q 6,.#).1 .(+ 4!"13 4/$"(/" B@= J\Y]JIIA

-.7, ?A EYYXA 6,9<.&$#,( ,3 1$)),&.1 3$#! .##"9@1.7"# #.9<1"+ R$)! . 9$($]32P" (") ,&
R$)! . /,9@$(.)$,( ,3 "1"/)&,3$#!$(7 .(+ #9.11]9"#! #"$(" $( 8$#/,(#$( 1.P"#A G,&)!
9"&$/.( ^,0&(.1 ,3 -$#!"&$"# 5.(.7"9"() OK= TJE]TJXA

`$11")) ?A^A .(+ MA6A 4/!.33("&A CDDYA Z"()!,# ,3 )!" c,&P =$B"&A ^,0&(.1 ,3 6,.#).1
="#".&/! EDDKTH XD]YXA

`,)"11$ GA^A .(+ A5A O11$#,(A CDD\A %&$9"& ,3 O/,1,7$/.1 4).)$#)$/#A 4$(.0"&
##,/$.)"#Q ;(/AQ 40(+"&1.(+Q 5.##./!0#"))#A %<A KEDA

`&.3 `AQ .(+ =A =,#"(@"&7A EYYTA Z$,&"#0#<"(#$,( .(+ @$,+"<,#$)$,(H . &"B$"RA ^,0&(.1
,3 5.&$(" 42#)"9# OO= CIY]CTXA

XC



`&.2 ^A4A EYTYA %,110)$,(]$(+0/"+ /!.(7"# $( <,<01.)$,(#A  &.(#./)$,(# ,3 )!" =,2.1
%!$1,#,<!$/.1 4,/$")2 ,3 M,(+,( SZU CXIH K\K]KIEA

a.1<"9 ZA4AQ 4A 8.1@&$+7"Q _A A 4"1P,"Q 6A:A _.<<"1Q -A 5$/!"1$Q 6A ?d 7&,#.Q ^A-A
Z&0(,Q _A4A 6.#"2Q 6A O@"&)Q aAOA -,[Q =A -0b$).Q ?A a"$("9.((Q aA4A M"($!.(Q OA5A
5.+$(Q 5A A %"&&2Q OA=A 4"1$7Q 5A 4<.1+$(7Q =A 4)"("/PQ .(+ =A 8.)#,(A CDDXA
`1,@.1 5.< ,3 a09.( ;9<./) ,( 5.&$(" O/,#2#)"9#A 4/$"(/" JEYH Y\X]YKCA

a"R$)) ^AOAQ 4AOA  !&0#!Q :A^A 6099$(7#A CDDEA ##"##$(7 "(B$&,(9"().1 $9<./)#H
O33"/)# ,3 #<.)$.1 .(+ )"9<,&.1 B.&$.@$1$)2 .) 1$P"12 $9<./) #/.1"#A O/,1,7$/.1
<<1$/.)$,(# OO= EKDC]EKEIA

a$("# AaA .(+ _AMA 6,9),$#A EYXKA :"&)$/.1 ?$#)&$@0)$,( ,3 ;(3.0(. $( 4"+$9"()# ,3 .
40@"#)0.&2 ,3 6"()&.1 6!"#.<".P" Z.2A O#)0.&$"# XH CYI]JD\A

a$("# AaAQ A5A a.++,(Q .(+ MA A 8$"/!"&)A EYYDA `0$1+ 4)&0/)0&" .(+ -,&.7$(7
;9<./) ,3 Z10" 6&.@# .(+ O<$@"()!$/ -$#! $( . 40@"#)0.&2 ,3 6!"#.<".P" Z.2A
5.&$(" O/,1,72 %&,7&"## 4"&$"# ITH EDK]ECIA

a$("# AaAQ 8A6A M,(7Q ^A=A  "&R$(Q .(+ 4A-A  !&0#!A CDDYA -./$1$).)$,(Q $()"&3"&"(/"Q
.(+ #/.1"H )!" #<.)$.1 +$#)&$@0)$,( ,3 <&"2 <.)/!"# .33"/)# <&"+.)$,( &.)"# $( .(
"#)0.&$(" @"()!$/ /,990($)2A 5.&$(" O/,1,7$/.1 %&,7&"## 4"&$"#Q AKC= ECT]EJKA

a,11.(+Q A-AQ A A 4!.07!("##2Q 5AaA a$"7"1A EYXTA M,(7])"9 B.&$.)$,( $( 9"#,!.1$("
6!"#.<".P" Z.2 9./&,@"()!,#H 4<.)$.1 .(+ )"9<,&.1 <.))"&(#A O#)0.&$"# .(+ 6,.#)#
OM= CCT]C\KA

a,11.(+ A-A EYXKA M,(7] "&9 B.&$.)$,( ,3 9./&,@"()!,# $( . 9"#,!.1$(" &"7$,( ,3
6!"#.<".P" Z.2A O#)0.&$"# .(+ 6,.#)# XH YJ]EEJA

a,11$(7 6A4A EYXIA  !" &"#$1$"(/" ,3 )"&&"#)&$.1 "/,#2#)"9#H 1,/.1 #0&<&$#" .(+ 71,@.1
/!.(7"A ;(H 61.&PQ 8A6AQ 50((Q =AOA SO+#AUQ 40#).$(.@1" ?"B"1,<9"() ,3 )!"
Z$,#<!"&"A 6.9@&$+7" N($B"&#$)2 %&"##Q 6.9@&$+7"Q <<A CYC]JETA

^"(($(7# 5A^AQ 5A A Z,V"PQ `A=A a.)V"(@"1"&Q OAOA O99,(#Q .(+ 5A?A 4).77#A EYYYA
60901.)$B" O33"/)# ,3 ;(/&"9"().1 4!,&"1$(" a.@$).) 5,+$3$/.)$,( ,( -$#!
##"9@1.7"# $( G,&)!  "9<"&.)" M.P"#A G,&)! 9"&$/.( ^,0&(.1 ,3 -$#!"&$"#

5.(.7"9"() OP= EX]CTA

^$B,33 %A CDDKA  !" O33"/) ,3 .&)$3$/$.1 #!,&"1$(" ,( !.@$).) >0.1$)2 .(+ 9,&).1$)2 ,3 Z10"
6&.@#Q 6.11$("/)"# #.<$+0#A %&,b"/) &"<,&) 3&,9 =$+"& N($B"&#$)2Q EC<<A

^,!(#,( ^AZAQ _A4A L91.(+A CDD\A 5,+"1 #"1"/)$,( $( "/,1,72 .(+ "B,10)$,(A  &"(+# $(
O/,1,72 .(+ OB,10)$,( OP= EDE]EDXA

XJ



_"9< 8A5AQ 8A=A Z,2(),(Q ^AOA +,13Q ?A-A Z,"#/!Q 8A6A Z,1/,0&)Q `A Z&0#!Q ^A6A
6,&(R"11Q  A=A -$#!"&Q %A5A `$1@"&)Q ^A?A a.72Q MA8A a.&+$(7Q OA?A a,0+"Q ?A`A
_$99"1Q 8A?A 5$11"&Q =A;AOA G"R"11Q 5A=A =,9.(Q OA5A 49$)!Q .(+ ^A6A 4)"B"(#,(A
CDDKA O0)&,<!$/.)$,( ,3 6!"#.<".P" Z.2H !$#),&$/.1 )&"(+# .(+ "/,1,7$/.1 $()"&./)$,(#A
5.&$(" O/,1,72 %&,7&"## 4"&$"# JDJH E]CYA

_"(("+2 :A4AQ MAOA 6&,($(A CDDTA  !" Z10" 6&.@H <-22,+% $%" "-5,.)"L N($B"&#$)2 ,3
5.&21.(+ %&"##Q XDD <<A

_$(7 =A4AQ AaA a$("#Q -A 6&.$7"Q .(+ 4A `&.<A CDDKA ="7$,(.1Q R.)"&#!"+ .(+ 1,/.1
/,&&"1.)"# ,3 @10" /&.@ .(+ @$B.1B" .@0(+.(/"# $( #0@"#)0.&$"# ,3 6!"#.<".P" Z.2Q
N4 A ^,0&(.1 ,3 O[<"&$9"().1 5.&$(" Z$,1,72 .(+ O/,1,72 JEYH EDE]EEIA

_("$@ =A AQ EYX\A %.))"&(# ,3 $(B"&)"@&.)" +$#)&$@0)$,( .(+ .@0(+.(/" $( )!" $()"&)$+.1 #.1)
9.&#!H /.0#"# .(+ >0"#)$,(#A O#)0.&$"# TH JYC]\ECA

_(0)#,( %AQ =A Z&,/!0Q 8A 4""1$7Q .(+ 5A ;(#P""<A EYXCA 8.B" +.9<$(7 $( /5-1$,+-
-2$%1+,E2!1- 9.&#!"#A 8")1.(+# CH XT]ED\A

M.P" %A4A CDDDA ?$#)0&@.(/"Q %.)/!$("## .(+ ?$B"&#$)2 $( 4)&".9#A ^,0&(.1 ,3 )!" G,&)!
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N(+"&R,,+ A^AQ 5A`A 6!.<9.(Q .(+ ?AOA =,@"&)#A CDDJA <&./)$/.1 <&,),/,1 ), .##"##
$9<./)# ,3 0(<1.(("+ +$#)0&@.(/"H . /.#" #)0+2 $(  077"&.! M.P"# O#)0.&2Q G48A
O/,1,7$/.1 5.(.7"9"() z ="#),&.)$,( \H 4\]4EEA

:.1$"1. ;A EYYKA 5.&$(" O/,1,7$/.1 %&,/"##"#Q C(+ O+A G"R c,&PH 4<&$(7"& 4/$"(/"
sZ0#$("## 5"+$.Q MM6A

:$9#)"$(Q =A8A EYTTA  !" ;9<,&).(/" ,3 %&"+.)$,( @2 6&.@# .(+ -$#!"# ,( Z"()!$/
;(3.0(. $( 6!"#.<".P" Z.2A O/,1,72 KXH EEYY]ECETA

8.&),(Q ?A;A .(+ -A_A6A a0$ CDEEA  !" .&/#$(" $# .#$($("H )!" .(.12#$# ,3 <&,<,&)$,(# $(
"/,1,72A O/,1,72 YCH J]EDA

8.## 5AMA .(+  A?A 8&$7!)A EYIYA 6,.#).1 8")1.(+# ,3 :$&7$($.A 4<"/$.1 &"<,&) $(
<<1$"+ 5.&$(" 4/$"(/" .(+ L/".( O(7$(""&$(7Q G09@"& EDA 6,11"7" ,38$11$.9 .(+

5.&2Q :$&7$($. ;(#)$)0)" ,3 5.&$(" 4/$"(/"Q `1,0/"#)"& %,$()Q : N4 A

8.)P$(#,(  A .(+ 4A 5,,(A CDDIA ="701.),&2 %&,7&.9 LB"&B$"R 3,& :$&7$($.d#
40@9"&7"+ M.(+# .(+  $+.1 8")1.(+# .(+ L<)$,(# 3,& %&,9,)$(7 M$B$(7 4!,&"1$("#A
;(H O&+1" 4AcAQ ^AMA ?.B$#Q .(+ _A`A 4"11("& SO+#AU 5.(.7"9"() %,1$/2Q 4/$"(/" .(+
O(7$(""&$(7 ,3 G,(#)&0/)0&.1 O&,#$,( 6,()&,1 $( )!" 6!"#.<".P" Z.2H %&,/""+$(7# ,3
)!" CDDI M$B$(7 4!,&"1$(" 4099$)A 6=6 %0@1A DX]EI\Q 6=6 %&"##Q << XE]XKA

XY



8"$#@"&7 4AZAQ ^A A =.(.#$(7!"Q ?A5A ?.0"&Q MA6A 4/!.33("&Q = ^ A ?$.VQ .(+ ^AZA
-&$)!#"(A EYYTA ( "#)0.&$(" @"()!$/ $(+"[ ,3 @$,)$/ $()"7&$)2 SZ];Z;U 3,& 6!"#.<".P"
Z.2A O#)0.&$"# CDH E\Y]EKXA

8")V"1 5A AQ aA M"0/!#Q ^AaAOA _,,<A CDDKA %&"#"&B.)$,( "33"/)# ,( R") R"$7!)Q +&2
R"$7!)Q .(+ .#!]3&"" +&2 R"$7!) @$,9.## "#)$9.)"# ,3 3,0& /,99,( "#)0.&$(" 9./&,m
$(B"&)"@&.)"#H (, +$33"&"(/" @")R""( ")!.(,1 .(+ 3,&9.1$(A a"17,1.(+ 5.&$("
="#".&/! KYH CDI]CEJA

8!$)" %A4A .(+ 4A A A %$/P"))A EYXKA G.)0&.1 +$#)0&@.(/" .(+ <.)/! +2(.9$/#H .(
$()&,+0/)$,(A ;(H 4A A A %$/P")) .(+ %A4A 8!$)" SO+#AU  !" O/,1,72 ,3 G.)0&.1
?$#)0&@.(/" .(+ %.)/! ?2(.9$/#A /.+"9$/ %&"##Q L&1.(+,Q -MQ <<A J]EJA

8$11$.9# ZA?A CDEDA O#)$9.)$(7 ?")"/)$,( %&,@.@$1$)$"# $( Z"./! 4"$(" 40&B"2# 3,&
O#)0.&$(" -$#!"#A 5A4A  !"#$#Q  !" 6,11"7" ,3 8$11$.9 .(+ 5.&2Q 4/!,,1 ,3 5.&$("
4/$"(/"Q `1,0/"#)"& %,$()Q : A YK <<A

l.b./ =AGA .(+ =A ZA 8!$)1.)/!A EYXCA ="#<,(#"# ,3 "#)0.&$(" $(3.0(. ), +$#)0&@.(/"A ;A
4<.)$.1 .(+ )"9<,&.1 B.&$.)$,( ,3 $($)$.1 &"/,1,($V.)$,(A 5.&$(" O/,1,72 %&,7&"##
4"&$"# EDH E]E\A

YD



3>,! ON G09@"&# ,3 &"<1$/.)"# S(U ,3 .11 Z 6; #.9<1"#Q $(3.0(.1 #0/)$,(# .(+ /,&"#Q
/&.@ #/&.<"#Q .(+ #"$("# .) .11 3,0& #$)"#A 4.9<1" #$V"# ,3 KDD]<9 $(3.0(. +$33"& 3&,9 J]
99 $(3.0(. +0" ), #0@#.9<1$(7Q (09@"& ,3 #.9<1"# #,&)"+ .&" $( <.&"()!"#"#A 4$)"
.@@&"B$.)$,(# .# 3,11,R#H  $9 t  $9@"9"/PQ ?.( t ?.(+2Q a,$ t a,112 6,B"Q 8$( t
8$(+2 a$11A ?.)"# 0(+"& #$)" (.9"# .&" )!" .<<&,[$9.)" +.)" )!.) #!,&"1$(" 9,+$3$/.)$,(
<&,b"/) R.# /,9<1")"+ $( CDEDA ?.)"# t R!"( #.9<1"# R"&" ).P"(A  &".) t #!,&"1$("
)&".)9"()#H 61 t /,()&,1 E #!,&"1$("#Q 6C t /,()&,1 CQ ;; t $9<./) E S@,.) +,/P#Q
 $9@"9"/P ,(12UQ EC t $9<./) C S&$<&.<Q  $9@"9"/P ,(12UQ ; t $9<./)A

;(3.0(.H #0/)$,(# .(+ /,&"# 6&.@ 4/&.<"# 4"$("#

;-2! Q!3+ +!32 $= A
11

$= CMM
01 D32!% $ D32!% $ D32!%

ER CDED 61 EC ECSTU KkEDQ KkEC EC IkC K IkX

TkED
6C EC ECS\U KkEEQKkEJ EC KkCEQ IkC I IkED
EE J ECSEU KkED C IkC C IkT
EC J ECSJU KkED \ IkC J IkTQ IkX

CDEE 61 EC ECS\U KkIQ KkED EX KkEEQKkEX I KkEEQKkEC
6C EC ECSIU KkK I KkEE I KkEC
EE J JSCU KkED \ KkEX C KkEE
EC K KSCU KkED J KkEEQKkEX K KkEE

D<G CDED 61 I ISDU KkCD \ KkCE C IkEE

IkED
6C EE EESCU KkEYQ KkCD X KkCE C IkEE
; I ISCU KkEY I KkCE D ]

CDEE 61 I ISDU KkEY \ KkC\ C KkCI
6C I ISCU KkEY I KkC\ C KkCI
; I ISCU KkEY X KkC\ C KkCI

SFH CDED 61 \ \SCU IkE\ \ IkE\ J IkCE

IkCK
6C I ISDU IkE\ I IkE\ K IkCE
; K KSCU IkE\ I IkE\ \ IkEI

CDEE 61 K KSCU IkI K IkI C IkT
6C J JSDU IkI \ IkI C IkT
; X XSCU IkI X IkI J IkT

TEG CDED 61 I ISCU KkCI T KkCI C IkE

IkE\ 6C I ISDU KkCI I KkCI C IkE
; I ISCU KkCI I KkCI C IkE

CDEE 61 I ISCU IkE ED KkJE C KkCT
6C I ISDU IkE I KkJE C Ik\
; I ISJU IkE I KkJE J KkCT

YE



3>,! ?N 6.(+$+.)" 9,+"1# .(+ <.&.9")"&# 3,& 1$(".& 9,+"1# ), @" /,9<.&"+ R$)! ;6/
.(.12#$# 3,& )!"  $9@"9"/P 6&""P #$)" R$)! C $9<./) 7&,0<#A O./! < #29@,1 $(+$/.)"#
)!" $(/10#$,( ,3 )!.) <.&.9")"& $( )!" 9,+"1Q .(+ &"<&"#"()# )!" /,"33$/$"() .##,/$.)"+
R$)! )!.) <.&.9")"&A _ t )!" (09@"& ,3 <.&.9")"&# 3,& . 7$B"( 9,+"1 S71]7TUQ $(/10+$(7
/CA <, $(+$/.)"# )!" &"3"&"(/" /,(+$)$,(Q ,& $()"&/"<) ,3 )!" 1$(".& 9,+"1Q R!$/! $# )!"
9".( ,3 "./! &"#<,(#" B.&$.@1" .) /,()&,1 E #!,&"1$("# $( CDEDA c".& t CDEEA  &".) t
#!,&"1$(" )&".)9"() S/,()&,1 CQ $9<./) EQ ,& $9<./) CUA c[ t 2".& .(+ )&".)9"()
$()"&./)$,(A 4"+ t #"+$9"() 7&.$( #$V"A 4.1 t #.1$($)2 S%4NUA

R#.!, U E$2!+"!02 Q!3+ +!32 QV ;!. ;3,
7$ S71,@.1U OO W# 0N  !" # C4B MK %Y
7? Sc".&s &".)U L W# 0-  !"
7A Sc".&[ &".)U P W# 0-  !" $!%
7\ Sc[ s 4"+U OM W# 0-  !" #$!% %#
7K Sc[ s 4.1U OM W#  # !" #$!% %Y
7I S4"+U A W# %#
7T S4.1U A W# %Y

YC



3>,! AN 6.(+$+.)" 9,+"1# .(+ <.&.9")"&# 3,& 1$(".& 9,+"1# ), @" /,9<.&"+ R$)! ;6/
.(.12#$# 3,& #$)"# R$)! E $9<./) 7&,0<H ?.(+2Q a,112 6,B"Q .(+ 8$(+2 a$11A O./! <
#29@,1 $(+$/.)"# )!" $(/10#$,( ,3 )!.) <.&.9")"& $( )!" 9,+"1Q .(+ &"<&"#"()# )!"
/,"33$/$"() .##,/$.)"+ R$)! )!.) <.&.9")"&A _ t )!" (09@"& ,3 <.&.9")"&# 3,& . 7$B"(
9,+"1 S71]7TUQ $(/10+$(7 .CA <,$(+$/.)"# )!" &"3"&"(/" /,(+$)$,(Q ,& $()"&/"<) ,3 )!"
1$(".& 9,+"1Q R!$/! $# )!" 9".( ,3 "./! &"#<,(#" B.&$.@1" .) /,()&,1 E #!,&"1$("# $( CDEDA
c".& t CDEEA  &".) t #!,&"1$(" )&".)9"() S/,()&,1 C ,& $9<./)UA c[ t 2".& .(+
)&".)9"() $()"&./)$,(A 4"+ t #"+$9"() 7&.$( #$V"A 4.1 t #.1$($)2 S%4NUA

R#.!, U E$2!+"!02 Q!3+ +!32 QV ;!. ;3,
7$ S71,@.1U P #& #( #?4A "!$ #)  

7? Sc".&s &".)U C #& #( #?4A
7A Sc".&[ &".)U B #& #( #?4A #"!$
7\ Sc[ s 4"+U K #& #( #?4A #"!$ #)
7KSc[ s 4.1U K #& #( #?4A #"!$ #%
7I S4"+U A #& #)
7T S4.1U A #& #%

YJ



3>,! @N 5".( B.10"# ,3 R.)"& >0.1$)2 .(+ #"+$9"() /!.&./)"&$#)$/# S~ 4OU @2 2".& .(+
)&".)9"()A  &".) t  &".)9"() #!,&"1$("#A 61 t /,()&,1 E #!,&"1$("#A 6C t /,()&,1 C
#!,&"1$("#A ;; t $9<./) E #!,&"1$("# S@,.) +,/P#Q  $9@"9"/P ,(12UA EC t $9<./) C
#!,&"1$("# S&$<&.<Q  $9@"9"/P ,(12UA ; t $9<./) #!,&"1$("#A h 6,.&#" t <"&/"() ,3
/,.&#" #"+$9"()#H #.(+ s 7&.B"1A 4$)" .@@&"B$.)$,(# .# $(  .@1" EA

;-2! Q!3+ +!32 $ X 5#3+%! ;3,-$-28 YW;:Z DF Y1[\HZ !10 Y]5Z
ER CDED 61 EC \KATX SYATJU E\AYJ SDADYU XACX SDAJKU CEAJT SDA\YU

6C EC KYAJE SKATTU EKAJD SDACDU XAXX SDAJYU EXAKK SDA\DU
EE J YCAIK SDAXIU E\A\Y SDAEDU TAJD ST"]DXU CDAYT SDAJDU
EC J \IATDSEJAJEU E\AYY SDAJEU TAYJ SDACJU CDACD SDAJKU

CDEE 61 EC IEAEKSXAKJU E\AJJ SDAEXU YAKY SDA\IU CDAEYSDA\\U
6C EC KYAKY SXAJYU EJATI SDADTU YAIX SDAEYU EXAJXSDAC\U
EE J YEAIY SCATDU E\AYJ SDADYU XADT SDACDU CEADJ SDACDU
EC K YEACK SCAITU E\AY\ SDAEEU XAEISDADYU CEAJXSDAEJU

D<G CDED 61 I YTAKJ SDAJJU CEAJJ SDAEIU YADD SDAEYU EIAYX SDADIU
6C EE Y\A\D SDAXDU EYAIY SDA\\U XAY\ SDAJTU EKAYX SDAICU
; I YIACT SDAJ\U EYAK SDADYU YAYJ SDACCU EIAIJ SDADEU

CDEE 61 I Y\A\C SCAEXU EKAJI SDADCU XATD SDAEKU CDAYX SDADKU
6C I YIAXK SDAIDU EKAEYSDADD\U XAE\SDAETU CEAC SDAJ\U
; I YKAIT SDA\CU EKAEI S1"]DTU TATK SDADCU CDAY SDU

SFH CDED 61 \ XXAXK SDAIKU E\AETSDADCU YAKK SDAKKU JEAJXSDAEDU
6C I XCAIX SXAECU E\AEYSDADEU XAIJ SDACEU JDAID SDAEDU
; K YCAJI S\ADXU E\AEISDADEU YAEDSDACJU JEAJI SDADYU

CDEE 61 K XCAKTSEAYEU YATY SDADKU TACY SDAJEU CXAYX SDADTU
6C J TYATJ SIAEKU YA\X SDAJ\U XACD SDACKU CXAYJ SDADYU
; X YTAEISDACYU YAT\ SDADIU TAII SDACKU CXAEXSDAE\U

TEG CDED 61 I YXAJE SDAJKU KAJX SDAD\U EKA\K SDAI\U CKAYC SDAIDU
6C I YKAXK SEAIYU KA\ SDADKU E\ADX SDAJEU CIAYT SDACXU
; I YXA\T SDACCU KAJX SDADCU EJAKC SDAC\U CIAKC SDAEKU

CDEE 61 I YIA\Y SDAXXU JAK SDADIU TA\J SDAKDU JDAID SDAJCU
6C I X\AX\ SYAECU JAKJ SDAEJU TADDSEAECU JDAETSDAKYU
; I X\AIT S\A\IU JAIC SDAD\U IA\T SDACCU JDAJC SDACDU

Y\



3>,! CN ;6 &"#01)# 3,& .11 9,+"1# ,3 A]99 $(3.0(. .)  $9@"9"/P 6&""PQ ,&+"&"+ @2
+"/&".#$(7 P.$P" R"$7!) SR$UA ;(+$/.)$,(# ,3 +.). )&.(#3,&9.)$,(# .&" $( <.&"()!"#"#
0(+"& &"#<,(#" B.&$.@1" (.9"A Z,1+"+ &,R# $(+$/.)" 9,+"1# R$)! #)&,(7 #0<<,&) SRb p

? ? ?DAEUA @@&"B$.)$,(# 3,& 9,+"1# .(+ _ .# $( ).@1" CA = .(+ +b0#)"+ = S +bA = U .&" .1#,
1$#)"+ 3,& "./! 9,+"1A

 $9@"9"/ / J]99

="#<,(#" 5,+"1 _ ;6/ ;6/ 8"$7!)
S8$U =C +bA =C

7C L ?LANK M MNKBC MN?M@ MNO@K

+, Y CTDAE IACJ DADJY DACCK DAECK

+) J CTDAE IAJE DADJT DADEE ]DADDK
?"(#$)2

SZ,[]6,[U +% J CTDAX TADE DADCI EAJO]D\ ]DADET

+$ ED CTCAT XAX\ DADEE DACCY DAEEC

+" ED CTCAX XAYJ DADE DACCT DAEEE

+- EE CTKAK EEAIT DADDJ DACJD DADYT

[, OO O@PNP M MNLOP MNC@L MN@LK

[@ OM OCON? ON?B MNA?B MNCO@ MN@@O

+) J EK\AX \AXT DADK\ DAJEJ DAJDE
Z$,9.## EYAXK D DACCD DAEIK+ I EIYATSZ,[]6,[U

DAETX+, Y ETJA\ CJA\T D DACTC

+$ ED ET\AJ C\A\J D DACY\ DAEXX

+% J ETIAK CIAIK D DADCJ DADDT

[L A OKKN@ M MN@KC MNAMC MN?PA

[@ OM OKKNB MNA@ MN@MP MN@BL MNAPB

[, OO OPON@ ANMB MNOMC MNLBA MNLOL
?$B"&#$)2
Y,#[-2Z + I CDEAJ ECAYI DADDE DACJI DAEXC

+, Y CDKAY ETAKI D DACTI DAEXC

+% J CDIA\ EXADX D DACXE DAETJ

+$ ED CDXAJ EYAYI D DADIY DADJY

YK
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3>,! BN ;6 &"#01)# 3,& .11 9,+"1# ,3 KDD]<9 $(3.0(. .)  $9@"9"/P 6&""PQ ,&+"&"+ @2
+"/&".#$(7 P.$P" R"$7!) SR$UA ;(+$/.)$,(# ,3 +.). )&.(#3,&9.)$,(# .&" $( <.&"()!"#"#
0(+"& &"#<,(#" B.&$.@1" (.9"A Z,1+"+ &,R# $(+$/.)" 9,+"1# R$)! #)&,(7 #0<<,&) SR$ p
DAEUA @@&"B$.)$,(# 3,& 9,+"1# .(+ _ .# $( ).@1" CA =C .(+ +b0#)"+ =CS +bA =CU .&" .1#,
1$#)"+ 3,& "./! 9,+"1A

 $9@"9"/P KDD]<9
$(3.0(.

="#<,(#" 5,+"1 _ ;6/ ;6/ 8"$7!)
S8$U =C +bA =C

+, B AMLNK M MNAKO MNL@P MNCBA

+" K AMBNA MN@B MNAM? MNLKK MNLMA

+$ K AMBNK ONMA MN??B MNLK? MNCPC
?"(#$)2
S&.RU +- Y JEDAE JAJ DADTJ DATDJ DAI\D

+ K JEJAE IACY DADEI DA\KE DAJXK

+) J JCD EJAET DADDE DAEKJ DAECC

+% J JCDAX E\ADC DADDD DAECX DADYI

+% A @?NC M MNKC@ MN?ML MNOBL
+, T \XAE KAIJ DADKE DAJTE DACJ\

+ K \XAJ KAXI DAD\I DACDD DAED\
Z$,9.## \Y IA\Y DADJJ DADDT ]DADJD+) JSZ,[]6,[U

+" X KEAY YA\E DADDX DAJTC DACDE

+$ X KEAY YA\K DADDX DAJTC DACDD

+- Y KI EJAKT DADDE DAJTK DAE\E

+) A KCNK M MNBAK MN?BM MN?@A

+ K YDAC \A\J DADXE DAJDD DACEI

+" X YEAE KAJE DADKC DA\YY DAJIJ
?$B"&#$)2
S1,7$)U +$ X YEAC KAJY DADKD DA\YX DAJIE

+, T YC IAET DADJ\ DA\EE DACXJ

+- Y YCAT IAYC DADCJ DAK\J DAJYE

+% J YCAT IAY\ DADCJ DADTJ DADJY

YT
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