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c )' * $)03,G,#+,$),&'3,-7 * W$3%$%#"3 * )' * +%9$)79"&-'3,-7 * "- * )R'##%+,'-,%& * G" * $%,&-# * G" * ;0"*
G,#+,$),&',3"#*$%03*)'*37#%)0-,%&*GR0&*$3%()T9"XC

^&*%0;3'&-*&%#*$3%()79'-,/0"#*b*+"#*'#$"+-#*'0*#",&*G"*&%-3"*97-I%G%)%K,"5*&%0#*-"&-%&#*
GR'##03"3 * )"03 * +%&-"E-0'),#'-,%& * "- * )"03 * G7),9,-'-,%& * 3"+%&&',##'()"# * "- * #',#,##'()"# * $'3 * )'*
+%990&'0-7 * G"# * +I"3+I"03# * W'0 * -3';"3# * GR0& * +%3$0# * -I7%3,/0" * "- * G%+09"&-',3"5 * "- * G"*
3"+I"3+I"#*G"*-I7%3,"#*/0,*$"0;"&-*'),9"&-"3*&%-3"*3"+I"3+I"XC*M"+,*"&+)"&+I"*$'3*)'*#0,-"*G"#*
#73,"# * G" * .""G('+p# * /0" * &%0# * "##':%&# * G" * 9',&-"&,3 * '$3T# * 0& * #:9$%#,095 * "&-3" * )"#*
+I"3+I"03#*,&;,-7#*"-*+"0E*G"*P%+0#*4%&0#*W'0*-3';"3#*GR0&"*$0(),+'-,%&*%0*G"*$'3-,+,$'-,%&#*b*
&%# *$3%S"-#XC * Y) * "& * 37#0)-" *7K')"9"&- * )R'S0#-"9"&- *G" *$%,&-# *G" *;0"*"- *G" *G7;")%$$"9"&-#*
W-"+I&,/0"#*"-*'3-,#-,/0"#X*+%&+"3&'&-*)"#*$3%S"-#*"&*+%03#C*M"+,*$"39"-*GR"&;,#'K"3*G"#*$I'#"#*
G"*3"+I"3+I"*$3'-,/0"*G'&#*)"#/0"))"#*&%0#*$%0;%&#*.',3"*,&-"3;"&,3*G"#*+%))'(%3'-,%&#*';"+*
G"#*+I"3+I"03#*,&;,-7#*W'0E*#:9$%#,09#X*"-*';"+*G"#*,&-"3;"&'&-#*"-*G"#*'3-,#-"#*/0"*&%0#*
3"$73%&#C*
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LC>C*!9&/.01./01.80/,9+*2) *
P"#*$3%+"##0#*Ga7)'(%3'-,%& *"- * )' * 37'),#'-,%& *Gag0;3"#*G,')%K0"&- *'0*$3"9,"3 *$)'&*';"+* )"#*
+%&-"E-"# *'3-,#-,/0"# *"- * #a'$$0,"&- * #03 * -%0- * 0& * .',#+"'0 * G" * /0"#-,%&#5 * Ga,9$),+'-,%&# * "- * G"*
9%-,;'-,%&# *'3-,#-,/0"#*/0, *G%&&"* ),"0 *b*G"#*+37'-,%&# *G"* .%39"#5 *Ga'+-,%&# *"- *G"*#,-0'-,%&#*
$0(),/0"#C *F0 * .03 * "- * b *9"#03" * G" * &%-3" * 3"+I"3+I"5 * 0& * 7+'3- * #a"#- * ,9$%#7 * $'3 * 3'$$%3- * b*
)a'3-,+0)'-,%&*"&-3"*)"#*$3'-,/0"#*37.)"E,;"#5*-I7%3,/0"#*"-*G"*+37'-,%&*1*G'&#*+"*+'G3"*)"*+%&-"E-"*
$%03*"&;,#'K"3*0&*$3%S"-*G"*+37'-,%&*"#-*'$$'30*9%G,.,7C*
P"#*$3%$%#,-,%&#*Ga0&"*3"+I"3+I" *K)%N(,%$'* %0 *#"./$2&(,1)'* W%0 */).%X* )'*$3'-,/0"*'3-,#-,/0"*
$"0;"&-*'$$%3-"3 *0&*7+)',3'K"*"##"&-,") * 1 *&%-3"*$"3+"$-,%&*&a"#- *$'#*+"))"*Ga0&"*30$-03"*W0&*
+I'&K"9"&-*%0*0&*'('&G%&*G"*38)"5*+")0,*Ga'3-,#-"*"&*)a%++033"&+"X*9',#*+"))"*G"*)a%$$%3-0&,-7*
Ga'++3%{-3"*"-*Ga,&-"&#,.,"3*b*G"##",&*)"*$73,9T-3"*Ga'+-,%&*"-*G"*+%9$37I"&#,%&*Ga0&"*37'),#'-,%&*
'3-,#-,/0"*"-*Ga0&"*'+-,;,-7*G"*3"+I"3+I"C*
M"--"*%$$%3-0&,-7*/0a%..3"*)'*3"+I"3+I"Q+37'-,%&*"#-*$37+,#79"&-*)'*$'3-,+,$'-,%&*b*0&*+%9$)"E"*
G"*37#%)0-,%&#*G"*$3%()T9"#*W,+,5*$%03*&%-3"*3"+I"3+I"5*G'&#*0&*+%&-"E-"*F3-#Q4+,"&+"#XC*2%03*
+"*.',3"5*)'*$'3-,"*+37'-,%&*$"0-*'K,3*G'&#*0&*+%990&*"&-3"*)a'+-,;,-7*'3-,#-,/0"*"E$73,9"&-')"5*)'*
3"+I"3+I"*#+,"&-,.,/0"*"- * )"#*G7;")%$$"9"&-#* -"+I&%)%K,/0"#*"-*G'&#*G"#*G,')%K0"#*Ga%3G3"*
,&-"3G,#+,$),&',3" * "- * $)03,G,#+,$),&',3" * ';"+ * G,..73"&-# * G%9',&"#C * 4a,) * : * ' * 0&" *9%G,.,+'-,%& * b*
#%0),K&"3*,+,*$'3*3'$$%3-*b*)a'+-,;,-7*I'(,-0"))"*'3-,#-,/0"5*+a"#-*+"))"*Ga0&"*'..,39'-,%&*'++30"*G0*
38)"*#%+,')*G"*)a'3-,#-"*G'&#*)"#*#%)0-,%&#*/0,*79"3K"&-*GR0&*-3';',)*G"*3"+I"3+I"C

* *
F,&#,*&%-3"*"..%3-*'*$%3-7*#03*)a7;,-"9"&-*Ga7+0",)#*G'&#*)"#*3")'-,%&#*"&-3"*)'*$3'-,/0"*-I7%3,/0"*
"-*)'*$3'-,/0"*'3-,#-,/0"*W)a0&"*$%0;'&-*S0#-,.,"3*)a'0-3"*$'3*"E"9$)"X*"-*/0'&-*'0E*+%&.0#,%&#*/0,*
'03',"&-*$0*#"*$37#"&-"3*"&-3"*%(S"-*"-*#0S"-*G"*3"+I"3+I"5*"-*%(S"-*"-*#0S"-*G"*+37'-,%&C*2'3*
+"--" * +)'3,.,+'-,%&5 * &%-3" * 'S0#-"9"&- * ' * +%&#,#-75 * b * &%-3" * &,;"'05 * b * 37K)"3 * )"# * 9%G"# * G"*
+%9$'-,(,),-75 * Ga,&-7K3'-,%& * "- * G" * $%3-7" * G"# * +I'{&"# * G" * $3%()79'-,#'-,%& * "- * Ga%$73'-,%&*
W-I7%3,/0"#5 *'3-,#-,/0"#X *G'&#* )a79"3K"&+" *G"*/0"#-,%&#*"- *G"* 3"$73'K"#*G"*$3%()T9"#*/0"*
&%0#*G,#-,&K0%&#C* * *
Ma"#-QbQG,3"*/0a,)*#a'K,-*Ga%0;3,3*0&*-"33',&*Ga%$73'-,%&*G'&#*)"/0")*)'*37'),#'-,%&*$%#"*$3%()T9"*%0*
"&*-%0-*+'#*$3%()79'-,#"5*/0'&-*b*#%&*#-'-0-5*#'*;,#7"*"-*#'*9,#"*"&*g0;3"5*)a'+-"*G"*+37'-,%&*
G'&#*0&*+%&-"E-"*/0,*)0,*"#-*&%&QI'(,-0")*W"-*G%&-*)'*G"#-,&'-,%&*&R"#-*$'#*#"0)"9"&-*G"*.',3"*0&"*
g0;3"*$%03*0&*+%&-"E-"*GR"E$%#,-,%&*%0*G"*G,..0#,%&XC

Y)*#R'K,-*G"*.%&G"3*0&*92($*G"*#$7+,'),#'-,%&*@*"#$'+"*G"*3"+I"3+I"*G'&#*)"/0")*#%&-*"E$)%37"#*)"#*
$3%()79'-,/0"#*"-*)"#*/0"#-,%&#*),7"#*'0E*$3'-,/0"#*'3-,#-,/0"#*-%0-*"&*+%&#-,-0'&-*0&*+%3$0#*G"*
+%&&',##'&+"#*"-*G"*37'),#'-,%&#*'(#"..)2%%)K9(%*G'&#*0&"*7+I"))"*$)0#*)'3K"*WG"*)R"E-73,"03X5*"-*
GR,&G,/0"3*)'*&7+"##,-7*G"*.';%3,#"3*)"#*7+I'&K"#*';"+*)"#*+:+)"#*GR"&#",K&"9"&-*"-*)'*3")'-,%&*
+%&-,&0"*';"+*G"#*0&,-7#*G"*3"+I"3+I"*#+,"&-,.,/0"#*"-*'3-,#-,/0"#5*'.,&*GR,&&"3;"3*-%0-*0&*37#"'0*
Ga'3-,+0)'-,%&# * "- * Ga,&-"3)%+0-,%&# * ';"+ * Ga'0-3"# * G%9',&"#C * M" * #%&-5 * &%0# * #"9()"Q-Q,)5 * G"#*
+%&G,-,%&# * &7+"##',3"# * $%03 * )a%0;"3-03" * Ga0& * "#$'+" * +%990& * G" * 3"+I"3+I"5 * G" * G7('-5*
Ga,&;"#-,K'-,%&5*"-*G"*-3'&#9,##,%&*Ga7-'-#*"&*9%0;"9"&-C
* * *
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M"*+'G3"*G7$'##"*+"*/0,*$%033',-*3"#-"3*)a%(S"-*Ga0&"*"E$73,9"&-'-,%&*#+,"&-,.,/0"*G"*-:$"*D"'%,
9(%,*$'%*'.,&*G"*-"#-"3*G"#*;'3,'()"#*"-*G"*37+0$73"3*G"#*G%&&7"#*b*'&'):#"3C*D%-3"*$3%$%#,-,%&*
"#-*(,"&*+"))"*Ga0&"*37'),#'-,%&*"&K'K"'&-*0&"*#,-0'-,%&*"#-I7-,/0"*W,+,* ),7"*'0*#%&%3"XC*^-*)'*
97-I%G"*"&;,#'K7"*$%03*)'*$'3-,"*+37'-,%&*G"*&%-3"*3"+I"3+I"*#R'$$0,"*(,"&*#03*)a%(S"+-,.*G"*)'*
37'),#'-,%&*Ga0&*$3%S"-*W`$J'(X*"-*GR0&"*7-0G"*G"*$3%S"-*W(03"'0*GR7-0G"#5*(03"'0*G"*3"+I"3+I"XC*

P"#*3"&G0#*"-*$0(),+'-,%&#*#%&-*G"*)a%3G3"*G"*)'*37'),#'-,%&*'3-,#-,/0"*'3-,+0)7"*b*G"#*/0"#-,%&#*
-I7%3,/0"#*"-*#03*G"#*"E$73,9"&-'-,%&#*+%&-38)7"#C*Y)*&"*#a'K,-*$'#*G"*;73,.,"3*G"#*+%&+"$-#*%0*
G"#*-I7%3,"#5*9',#*Ga%0;3,3*G"#*"#$'+"#*+3,-,/0"#*b*$'3-,3*Ga%(S"-#*/0,*#"9()"&-*#-'()"#*%0*.,E"#*
G'&# *0& *+I'9$*"&* -3'&#.%39'-,%& *"- */0, *#%&- *$37+,#7# *G'&#*0& *G%9',&" *G" *$3'-,/0"# * W,+,*
#%&%3"#XC* *
4,*)'*3"+I"3+I"*"&*'3-*%0*$'3*)R'3-5*%0*"&+%3"*$)0#*S0#-"9"&-*)'*3"+I"3+I"Q+37'-,%&*&%0#*$'3'{-*
"##"&-,"))"5*+a"#-*$'3+"*/0a,)*#"9()"3',-*$37S0G,+,'()"*/0"5*Ga0&"*$'3-5*G"#*%(S"-#*.�##"&-*"E+)0#,.#*
'0*G%9',&"*G"*)a'3-*"-*/0"5*Ga'0-3"*$'3-5*+"3-',&#*Ga"&-3"*"0E5*,##0#*G"*)a'3-*%0*G%&-*)"#*'3-,#-"#*
G%,;"&-*#R"9$'3"35*#%,"&-*+%&.,#/07#*%0*e*37#%)0#*f*$'3*Ga'0-3"#*G%9',&"#C

* * *
M"+, * G"9'&G" * 0&" * &%0;"))" * )"+-03" * G" * )' * 3")'-,%& * +%&-,&0" * "&-3" * 3"+I"3+I" * $"3#%&&"))"*
'3-,#-,/0"*"-*3"+I"3+I"*+%))"+-,;"*"&*'3-*s*&%0#*';%&#*3"9'3/07*b*+"*$3%$%#*/0"*)R'+-,;,-7*G"*
3"+I"3+I"*"&*'3-*#-,90)"*G"*9'&,T3"*',K�"*"-*$73"&&"*)"*-3';',)*'3-,#-,/0"*,&G,;,G0")C*4$7+,'),#"3*
W"-*$37+,#"3X*+a"#-*'0##,*'..,39"3*)"*$%,&-*Ga%k*)a%&*$'3)"5*Ga%k*)a%&*$3'-,/0"5*+a"#-*+37"3*0&*),"0*G"*
G,')%K0"#*W)"#*"#$'+"#*G"*3"+I"3+I"*G'&#*)"#*7+%)"#*GR'3-X5*+"*/0,*&%0#*#"9()"*$3,9%3G,')C

* *
Pa"E$)%3'-,%&*"#-*b*+%&-,&0"3*$%03*',G"3*b*G,#-,&K0"3*)"#*.%39"#*90)-,$)"#*G"*)'*3"+I"3+I"*"&*'3-*
#'&# * )"# * #0(%3G%&&"3 * b * +"))"# * G" * )' * 3"+I"3+I" * #03 * )a'3-5 * "- * #'&# * )"# * $),"3 * '0E * .%39"#*
$7G'K%K,/0"#*"E,#-'&-"# *G'&#* )" *+03#0# *%0*b *+"))"# *$37#"&-"# *G'&#* )"# *$%#-G,$)89"# *G"#*
7+%)"#*Ga'3-*W'G%$-'&-*)"*9%GT)"*37#,G"&+"@+37'-,%&@"E$%#,-,%&XC*P'*3"+I"3+I"*"-*)'*+37'-,%&*#%&-*
)'*G"#-,&'-,%&*G"#*7+%)"#*GR'3-*1*,&-"33%K"3*"-*'9$),.,"3*)"03#*+3%,#"9"&-#5*)"03#*-"&#,%&#*"-*)"03#*
'3-,+0)'-,%&#*+%&#-30+-,;"#*'0*#",&*G"*+"#*),"0E*GR"&#",K&"9"&-#5*/0,*3"#-"&-*9%(,)"#5*9%(,),#7#*
"-*G"#*#%+)"#*7&"3K,/0"#5*$"39"-*G"*G,#+"3&"3*)R"&S"0*+30+,')*/0,*#R:*S%0"C*F,&#,*)"#*7+%)"#*GR'3-*
#%&-*G"#*+'G3"#*,&,-,'-"03#*G"*)'*3"+I"3+I"*"&*'3-*"-*G"#*),"0E*"E$73,9"&-'0E*G"*)'*+37'-,%&C

LC<C*!].3[/*+&-.&79V2/9+2*/.

_&*G"#*.'+-"03#*,9$%3-'&-#*;%,3"*+%&#-,-0-,.#*G"*)'*3"+I"3+I"*'0*#",&*G"*P%+0#*4%&0#*+%&+"3&"*
)"# *'#$"+-# *+%))"+-,.# *G"*+%))'(%3'-,%& *"- *G"*G7;")%$$"9"&- *"&*+%990&C *U'&#*+"*#"&#5 * )'*
G7&%9,&'-,%&*$3'-,/0"*/0"*&%0#*';%&#*+I%,#,"*"&*<==L5*9)K"')&"2'(5*#"*37.T3"*b*)R'+-,;,-7*GR0&*
K3%0$"*%0*0&,-7*G"*3"+I"3+I"*/0,* ,&-"33%K"*+%&-,&0"))"9"&-*"-*+%))"+-,;"9"&-*)"#*%(S"-#*/0R,)*
"&K'K"C*P"*)'(%3'-%,3"*(Z2%&(*#R,)*$3%$%#"*0&*"#$'+"*G"*-3';',)5*GR"E$73,9"&-'-,%&5*G"*37'),#'-,%&*
"-*G"*G7;")%$$"9"&-*/0R,)*#"3',-*,9$%##,()"*G"*9"&"3*#"0)*G'&#*)"*+'G3"*G"#*9%G'),-7#*GR0&*
-3';',)*'3-,#-,/0"*$"3#%&&")*%0*G'&#*0&*"#$'+"*$3,;,)7K,7*G"*$3%G0+-,%&*-")*/0"*)"#*$%#-G,$)89"#*
'+-0")#*G'&#*)"#*7+%)"#*GR'3-5*"-*'0QG")b*'0##,*G"*)'*+%))'(%3'-,%&*$3%."##,%&&"))"*b*0&*$3%S"-*
+%990&C*P"*G,#$%#,-,.*9)K"')&"2'(*;,"&-*+%9$)7-"3*+"#*.%39"#*"E,#-'&-"#C
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* *
F,&#,5 * G"$0,# * #' * +37'-,%&5 * P%+0# * 4%&0# * '++0",))" * 0& * $"-,- * &%9(3" * Ga'3-,#-"#Q+I"3+I"03#*
1"%&*)%&('* /0, *+%&#-,-0"&-*s*';"+* )"#*9"9(3"#*$"39'&"&-#*s*)a7/0,$"*G"*3"+I"3+I"C *P"#*
$3%;"&'&+"#*G"#*9"9(3"#*G0*)'(%3'-%,3"*#%&-*$)03,"))"#*1*)"*K3%0$"*G"*3"+I"3+I"*"#-*'++"##,()"*
b*-%0-*S"0&"*'3-,#-"*%0*+I"3+I"03*GR0&*&,;"'0*$%#-9'#-"3*/0")*/0"*#%,-*#%&*+03#0#5*&'-,%&')*%0*
,&-"3&'-,%&')5*"-*#")%&*G"#*$3%.,)#*3"/0,#*;,#QbQ;,#*G"#*$3%K3'99"#*9"&7#*1*'3-,#-"5*G7;")%$$"035*
-"+I&,+,"&5*-I7%3,+,"&5*"-+C*Y)*'$$'3'{-*',&#,*/0"*)"*G7;")%$$"9"&-*G"*)'*3"+I"3+I"*'0*#",&*GR0&"*
0&,-7*G"9'&G"*0&"*'##,#"*#03*G"#*97-I%G%)%K,"#*3"+%&&',##'()"#*"-*e*$'3-'K"'()"#*f*$'3*"-*
';"+ * GR'0-3"#5 * /0, * G7$'##" * )' * #"0)" * $3%$%#,-,%& * GR0& * $3%S"- * '3-,#-,/0" * $"3#%&&") * W+" * /0,*
+%33"#$%&G3',-*G'&#*+"*+'#*"-*$)0#*'G7/0'-"9"&-*b*0&"*37'),#'-,%&*G'&#*GR'0-3"#*+'G3"#*G"*
$3%G0+-,%&*/0"*+"0E*G"*)'*3"+I"3+I"XC*M"--"*7/0,$"*-3';',))"*(.%(*K9(*-%0-*'0*)%&K*G"*)R'&&7"*b*
$'3-,3 *G"*97-I%)%K,"#*+%990&"#*"-*+3%,#7"#5 *#'&#* ,K&%3"3* )"#*,&,-,'-,;"#*,&G,;,G0"))"#*/0,*"&*
3"-%03 *;,"&&"&- * 3"$%#,-,%&&"3 * )" *9)K"')&"2'(* "- *9"--"&- *b * S%03 *G"# *$3%()79'-,/0"# *9,#"# *"&*
+%990&C
* * *
P%+0# *4%&0# *"#- * &%9'G" *"- *90)-,Q)%+'),#75 *90-0'),#7 * #03 * G"0E * ,&#-,-0-,%&# *GR"&#",K&"9"&-*
'3-,#-,/0"*-3'S"-#*/0"*)R7/0,$"*$'3+%03-*37K0),T3"9"&-*$%03*G"#*#"##,%&#*G"*-3';',)*"&*+%990&*
#03*+"#*G"0E*),"0E*"-*7K')"9"&-*$%03*G"#*$73,%G"#*G"*G7;")%$$"9"&-*"-*G"*37'),#'-,%&*G'&#*G"#*
#-30+-03"# *$'3-"&',3"#C * P' * -"&0" *GR'+-,;,-7# * #03 * )"# * ),"0E *G"# *7+%)"# * $3"&G * "& * +%9$-" * )"#*
3"##%03+"# * ,G"&-,.,7"# * G'&# * +I'+0&" * G" * +"))"#Q+, * W-"+I&,/0"#5 * 9'-73,"))"#5 * )%K,#-,/0"#5*
#79,&',3"#5*n%3p#I%$#5*"-+CXC*M"-*'#$"+-*'*$"39,#*G"*G7;")%$$"3*G"#*.%39"#*G"*-3';',)*"-*G"*
#0,;,*b*G,#-'&+"*W;,'*Y&-"3&"-X*/0,*+%9$)T-"&-*)"#*3"&+%&-3"#*$I:#,/0"#*W+%99"*+")'*)R"#-*G'&#*
G"#*$3%K3'99"#*,&-"3&'-,%&'0E*0&,;"3#,-',3"#*/0,*$3%$%#"&-*+"*-:$"*G"*-3';',)*b*G,#-'&+"*"-*"&*
+%&-,&0*d*0&*"E"9$)"*1*I--$* *1@@* *nnn* *C**'3;* *C**0)';')* *C**+'* *@**$3%K3'99"#* *@**9',-3,#"* *Q**,&-"3G,#+,$),&',3"* *Q**'3-* *C**I-9)* **XC*

M"#*9%G"# *G"*#-30+-03'-,%&# *G0 * -3';',) *"& *7/0,$"*#"3%&- *b *G7;")%$$"3 *$%03 *#R'G'$-"3 *'0E*
37K,9"#*"-*&'-03"#*G"*&%#*'+-,;,-7#*"-*37'),#'-,%&#5*',&#,*/0R'0E*37K,9"#*G"*G,#$%&,(,),-7*"-*G"*
$37#"&+" * G"# * '3-,#-"#Q+I"3+I"03#C * 23%$%#"3 * $'3 * "E"9$)"5 * "& * +%9$)79"&- * G0 * #:9$%#,09*
'&&0")5*0&*b*G"0E*#79,&',3"#*$'3*'&*W"&*G7(0-*GR'&&7"*0&,;"3#,-',3"*"-*"&*7-7X*GR0&"*G037"*G"*
>A*S%03#*"-*3'##"9()'&-*-%0#*)"#*9"9(3"#*G"*)R7/0,$"*"-*)"#*'+-"03#*G"#*$3%S"-#*"-*37'),#'-,%&#*
"& * +%03#5 * $"39"--3',- * G" * $%#"3 * "- * G" * G:&'9,#"3 * )"# * $,#-"# * G" * 3"+I"3+I" * W+%))"+-,;"# * "-*
,&G,;,G0"))"#X*"&*.%&+-,%&*G"#*'E"#*"-*G"#*$3%()79'-,/0"#*G"*3"+I"3+I"*G"*P%+0#*4%&0#*$%03*
'##03"3*"-*+'G3"3*0&*#0,;,*-7)79'-,/0"*G03'&-*)R'&&7"C

* *
^& * 37$%&#" *'0E*&%9(3"0#"#*G"9'&G"#*G"*+I"3+I"03# *"E-"3&"#*G7#,3'&- *&%0#* 3"S%,&G3" *"-*
'3-,+0)"3*)"03*$'3-,+,$'-,%&*b*0&*+03#0#*37K0),"3*G"*?T9"*+:+)"5*P%+0#*4%&0#*$"0-*#"*$3%$%#"3*
+%99"*0&*),"0*"-*0&*"#$'+"*Ga'++0",)*G"*G%+-%3'&-#*3'--'+I7#*b*G"#*)'(%3'-%,3"#*"E-"3&"#5*%0*
Ga'3-,#-"# *"- *G"*+I"3+I"03#*$%3-7# *$'3*G"#*$3%K3'99"#*"E-"3&'),#7# *W+"* .�- * )" *+'#*G"*4+%-*
o3"#I'9QP'&+'#-"35 *'3-,#-" *"&* 37#,G"&+"*b * )aY&#-,-0- *Ga`-0G"#*F;'&+7"#* YH7!F5 *"&*<=>>5 *"-*
'+-0"))"9"&-*N,9*2"3p,#*7K')"9"&-*"&*37#,G"&+"*b*)RYH7!FXC

<>*@*AB

http://www.arv.ulaval.ca/programmes/maitrise-interdisciplinaire-art.html
http://www.arv.ulaval.ca/programmes/maitrise-interdisciplinaire-art.html
http://www.arv.ulaval.ca/programmes/maitrise-interdisciplinaire-art.html
http://www.arv.ulaval.ca/programmes/maitrise-interdisciplinaire-art.html
http://www.arv.ulaval.ca/programmes/maitrise-interdisciplinaire-art.html
http://www.arv.ulaval.ca/programmes/maitrise-interdisciplinaire-art.html
http://www.arv.ulaval.ca/programmes/maitrise-interdisciplinaire-art.html
http://www.arv.ulaval.ca/programmes/maitrise-interdisciplinaire-art.html
http://www.arv.ulaval.ca/programmes/maitrise-interdisciplinaire-art.html
http://www.arv.ulaval.ca/programmes/maitrise-interdisciplinaire-art.html
http://www.arv.ulaval.ca/programmes/maitrise-interdisciplinaire-art.html
http://www.arv.ulaval.ca/programmes/maitrise-interdisciplinaire-art.html
http://www.arv.ulaval.ca/programmes/maitrise-interdisciplinaire-art.html
http://www.arv.ulaval.ca/programmes/maitrise-interdisciplinaire-art.html
http://www.arv.ulaval.ca/programmes/maitrise-interdisciplinaire-art.html
http://www.arv.ulaval.ca/programmes/maitrise-interdisciplinaire-art.html
http://www.arv.ulaval.ca/programmes/maitrise-interdisciplinaire-art.html
http://www.arv.ulaval.ca/programmes/maitrise-interdisciplinaire-art.html
http://www.arv.ulaval.ca/programmes/maitrise-interdisciplinaire-art.html


LC?C*=/2^.+3&-.&/.01./01.&.+&.U[,/*5.)+9+*2)3

D%0#*';%&#*%(#"3;7*/0R'0*#",&*G"*P%+0#*4%&0#*,)*"E,#-"*G,..73"&-#*37K,9"#*G"*$3%S"-#*1
Q*G"#*$3%S"-#*+%&-,&0#*
Q*G"#*$3%S"-#*$%&+-0")#
Q*G"#*$3%S"-#*7;%)0-,.#

P"#*$3%S"-#*+%&-,&0#*W-") *!"#$%&'()** +%&+"3&'&-*)R,9$)'&-'-,%&*G"*9,+3%$I%&"#*#-3"'9'&-*"&*
+%&-,&0*b*$'3-,3*G"*),"0E*;'3,7#*'0-%03*G0*K)%("5*$3%S"-*/0"*&%0#*9"&%&#*G"$0,#*<==A5*%0*"&+%3"*
-")*)"*$3%S"-*:(=,<&9).&2%5*9%&G"*;,3-0")*#%&%3"*"-*'+%0#-,/0"X*%&-*)'*$'3-,+0)'3,-7*GRi-3"*-3';',))7#*
+%&-,&0"))"9"&-*$'3*)R7/0,$"*W+I'+0&*'(%3G'&-*G,..73"&-#*'#$"+-#*G"*G7;")%$$"9"&-#X5*G"*.',3"*
'$$")*b*G"#*+%&-3,(0-,%&#*"-*G"#*+%))'(%3'-,%&#*"E-"3&"#5*"-*G"*G7.,&,3*0&"*3"##%03+"*W9'-73,'0E*
#%&%3"#5*G,#$%#,-,.#*-"+I&,/0"#XC*M"--"*3"##%03+"*"&+)"&+I"*G"#*$3%G0+-,%&#*"-*G"#*37'),#'-,%&#*
G,;"3#"#*9"&7"#*$'3 *G"#*9"9(3"#*G"* )R7/0,$"*"- *$'3*G"#*'3-,#-"#*"E-"3&"#*W;%,3" *GR'0-3"#*
+I"3+I"03#XC*
P"# * $3%S"-# * $%&+-0")# * #"9()"&- * $)0-8- * ),7# * '0E * $3%S"-# * ,&G,;,G0")# * G" * 3"+I"3+I"C * MI'/0"*
+I"3+I"03*G7.,&,-*)R7)'(%3'-,%&*GR0&"*g0;3"5*GR0&*G,#$%#,-,.*%0*GR0&*G7;")%$$"9"&-*#$7+,.,/0"*
GR0&"*37'),#'-,%&*G"*)R7/0,$"*G'&#*0&*-"9$#*/0R,)*%0*"))"*#"*G%&&"*"-*/0,*"#-*+'G37*$'3*)R0&,-7*G"*
3"+I"3+I"C*N%0-".%,#*&%0#*';%&#*$0*3"9'3/0"3*/0"*G"#*37'),#'-,%&#*9"&7"#*$'3*)R7/0,$"*%&-*"0*
0&"*G037"*$)0#*+%03-"*b*+'0#"*GR0&*%(S"+-,.*&%&*'--",&-*%0*GR0&"*,9$%##,(,),-7*G"*G7;")%$$"3*
G'&#*G"#*+%&G,-,%&#*%$-,9'*-"+I&,/0"#5*$3'-,/0"#*%0*-I7%3,/0"#*W+")'*'*7-7*)"*+'#*G0*$3%S"-*!8,
2.,8!*9"&7*G'&#*4"+%&G*P,."5*/0,*'*G%&&7*),"0*$'3*)'*#0,-"*'0*G7;")%$$"9"&-*G0*$3%S"- *:(=,
<&9).&2%XC
P"#*$3%S"-#*7;%)0-,.#*+'3'+-73,#"&-*)"#*-3';'0E*G"*3"+I"3+I"*9"&7#*"&*+%))"+-,.*%0*"&*,&G,;,G0")C*
^& * ".."- * )R7;%)0-,%& * GR0& * $3%S"- * $"0- * i-3" * ),7 * b * +"))" * G"# * .%39"# * /0" * $"0;"&- * $3"&G3" * )"#*
37'),#'-,%&# * +%&#7+0-,;"# * W)" * $3%S"- *!"#$%&'()* , -'"*(.)/(X5 * b * +"))" * G"# * -"+I&%)%K,"#*
"9$)%:7"#*W)"*$3%S"-*8&'()*G"ZX5*"-+C
M"#*7;%)0-,%&#*&%0#*#"9()"&-*i-3"*"&+'G37"#*$'3*v)R"E$73,9"&-'-,%&*+%&-38)7"wC

U'&# *+"*#"&#5 * )R0&,-7 *G" * 3"+I"3+I" *$3%$%#" *G"#*$3%+"##0#*G"* -3';',)5 *G" * 3"+I"3+I" *"- *G"*
37'),#'-,%&*/0,*+%9(,&"&-*1

� )a"E$73,9"&-'-,%& * $3'-,/0" * G,-" * e * +%&-38)7" * f5 * G'&# * )" * #"&# * %k * )"# * $3%G0+-,%&# * G0*
)'(%3'-%,3"*#%&-*G"*)R%3G3"*G"*)'*37'),#'-,%&*'3-,#-,/0"*b*$'3-,3*GR0&"*I:$%-IT#"*9,#"*"&*
+%990&*W%0*GR0&"*#73,"*GRI:$%-IT#"#XC*M"#*"E$73,9"&-'-,%&#*+%&-,&0"#*G%&&"&-*),"0*b*
G"#* 37'),#'-,%&# *'3-,#-,/0"#*$0(),/0"#*/0, * 3"&G"&-* ),#,()"# *%0*e*$3%()79'-,#"&- *f *G"#*
7)79"&-#*G"#*+%&-"E-"#*"&;,3%&&'&-#*/0R,)#*#%,"&-*-"+I&%)%K,/0"#5*-"+I&,/0"#5*#%+,'0E5*
"-+C5*-%0-*"&*3"I'0##'&-*)"#*7)79"&-#*,&I73"&-#*b*)'*$3'-,/0"*'3-,#-,/0"*W"#-I7-,/0"5*$)'+"*
G0*$0(),+5*"-+CXC*M"#*37'),#'-,%&#*#%&-*'++%9$'K&7"#*$'3*)"*G7;")%$$"9"&-*G"*$3%S"-#*
G%+09"&-',3"# * "- * -I7%3,/0"# * ;"&'&- * '),9"&-"3 * "- * 3"##%03+"3 * )"# * 97-I%G%)%K,"#*
$3'-,/0"#*d

� "-*)a7;')0'-,%&*+3,-,/0"*"&*,&-"33%K"'&-*+%))"+-,;"9"&-*)"#*$3%()79'-,/0"#*#")%&*)"#*G"0E*
'E"#*37.73"&-,")#*G"*P%+0#*4%&0#*"-*$'3*)R'$$%3-*"-*)"*;'Q"-Q;,"&-*G"#*/0"#-,%&#*';"+*G"#*
G%9',&"#*#+,"&-,.,/0"#*,9$),/07#*%0*;%,#,&#*$'3*+%7;')0'-,%&5*#"#'N)&2".*W"##',9'K"*G"*

<<*@*AB



/0"#-,%&#*"- *A((/K)#?%* $"39'&"&-#X*"-*$'3*0&*9%G"*+%&-,&0*GR')-"3&'&+"*'0*#",&*G0*
)'(%3'-%,3"*"&-3"*"E$73,9"&-'-,%&*"-*$0(),+'-,%&*W7-0G"#5*37'),#'-,%&#5*'3-,+)"#5*"-+CXC*M"#*
7+I'&K"#*#"*+%&+37-,#"&-*"-*#R'9%3+"&-5*+%99"*&%0#*)R';%&#*;05*$'3*)'*37'),#'-,%&*G"*
#:9$%#,09#*'&&0")#C

* *

<?*@*AB



F�^4 2!q]P`HFNYZ_^4 2!q6^N4*U^*
MqDN^�N_FPY4FNYqD !^Mx^!Mx^QM!`FNYqD
U`PYHYNFNYqD
WH`NxqUqPqoY^X

FE"#*G"*3"+I"3+I" 4:9$%#,09# �*!7'),#'-,%&#*G0*)'(%3'-%,3"
�*!7'),#'-,%&#*G"#*

+I"3+I"03#
�*!7'),#'-,%&#*"&*
+%))'(%3'-,%&*';"+*Ga'0-3"#*
0&,-7#*"-*$3%K3'99"#*G"*
3"+I"3+I"

�*20(),+'-,%&#*GR'3-,+)"#
�*40,;,#*#+,"&-,.,/0"#*"&* OFPq!Y4FNYqD
+%%$73'-,%&*,&-"3&'-,%&')" �*237#"&-'-,%&#*$0(),/0"#
"-*&'-,%&')" �*20(),+'-,%&#
�*2'3-,+,$'-,%&#*b*G"#*7/0,$"# �*^##',9'K"*$'3*G"#*$3%S"-#*
G"*3"+I"3+I" '3-,#-,/0"#*"E-"3&"#
�*M%&.73"&+"#5*#79,&',3"# �*40,;,*G"#*'&+,"&#*

+I"3+I"03#
�*M%990&,+'-,%&#*G'&#*)"#*
+%&.73"&+"#*&'-,%&')"#*"-*
,&-"3&'-,%&')"#

^D4^YoD^H^DN*@*M_!4_4
�*-0-%3'-#*W"&#",K&"9"&-X �*2'3-,+,$'-,%&#*b*G"#*$3%S"-#*
�*#0,;,#*G"*3"+I"3+I" #+,"&-,.,/0"#*"-*G"#*'$$),+'-,%&#*
�*#%0-"&'&+"# ,&G0#-3,"))"#*"-*-"+I&,/0"#

�*#79,&',3"#*"-*n%3p#I%$#
�*+%Q-0-%3'-# W7+%)"#X
�*+%Q-0-"))"# �*!"##%03+"#*-"+I&,/0"#5*
�*+%Q;'),G'-,%&# 97G,'-,/0"#*"-*

(,(),%K3'$I,/0"#*%0;"3-"#
�*4,-"*Y&-"3&"-*
"#$'+"Q3"##%03+"

MFU!^*U^*PF*!^Mx^!Mx^
�*M%&#",)*4+,"&-,.,/0"
�*`/0,$"*G"*3"+I"3+I"
�*?T9"*+:+)"*W+%Q-0-%3'-5*+%Q;'),G'-,%&X

�*"&+'G3"9"&-*'G9,&,#-3'-,.*W7+%)"#X
�*#%0-,"&*'G9,&,#-3'-,.*"-*)%K,#-,/0"*W7+%)"#X

<L*@*AB



A@*=@"G?E%&>?&@?#:?@#:?H&=@"F@;<<?%&?E&@B;!D%;ED"'%

AC>C*E9V7.9(&-.&36)+143.

<A*@*AB



<V*@*AB



AC<C*>.30/*[+*Z3&!20(3&%2)(3

!20(3+/.95*W<==AQCCCX*�P%+0#*4%&0#�**I--$1@@)%+0#%&0#C%3K@n@u$'K"�P%+0#-3"'9*
!"#$%&'()**"#-*0&*$3%S"-*G"*9,+3%#*%0;"3-#*'0-%03*G0*K)%("C*M"#*9,+3%$I%&"#*#%&-*9,#*"&*$)'+"*"-*9',&-"&0#*
$'3*G"#*+%))'(%3'-"03#*"-*+%9$),+"#*G'&#*G"#*),"0E*G"*$3,#"*GR7+%0-"*W+%99"*%&*G,3',-*G"*$3,#"*G"*;0"X*/0R,)# *
+I%,#,##"&-C *M%&l0*'0* -%0-*G7(0- *+%99"*0&*-3';',) *"E$73,9"&-') *#03* )'*$3'-,/0"*G0*#-3"'9,&K5*"&*-'&-*/0"*
/0"#-,%&*#03 * )R'3-,+0)'-,%&*%0* )R,&-3,+'-,%& *"&-3"*"#$'+"#*"- * 37#"'0E*;,' * )" *97G,09*#%&*"- *G"#* ,&.)0"&+"#*%0*
,9$'+-#*/0"*+"*G,#$%#,-,.*$%0;',-*,&G0,3"5*)"*$3%S"-*'*G79'337*$'3*)'*$%#"*GR0&*9,+3%$I%&"*G'&#*0&*),"0*"-*)'*
37+"$-,%&*;,'*Y&-"3&"-5*G'&#*0&*#"+%&G*),"05*G0*.)0E*-3'&#9"--'&-*)'*+'$-'-,%&*.',-"*$'3*)"*9,+3%$I%&"C
P"*(30,-*,&-'+-*"-*$I:#,/0"*G0*9%&G"*$"3+"*)"*9%&G"*;,3-0")*W,+,*+")0,*G"*)R7+%0-"*"-*G"#*7)%,K&"9"&-#X*$'3*0&"*
$"3+"$-,%&*$3"#/0"*e*+'K,"&&"*f*%k*)R7+%0-"*"#-*9%G,.,7"*$'3*)'*G,#-'&+"*+090)7"*37"))"*"-*;,3-0"))"C*U"*$)0#*"&*
$)0#*,&-73"##7#*$'3*+"#*&%-,%&#*GR"#$'+"*"-*G"*G,#-'&+"5*&%0#*+%&-,&0%&#*b*$'3-,3*G"*+"*$3%S"-*G"*$%03#0,;3"*
+"--"*3"+I"3+I"*"&*'0K9"&-'&-*)'*$%3%#,-7*"&-3"*)"#*9%&G"#*$I:#,/0"#*"-*;,3-0")#C
P"*37#"'0*G"*9,+3%#*%0;"3-#*+%&-,&0"*G"*#"*G7;")%$$"3*$"39"--'&-*GR'),9"&-"3* )"#*$3%S"-#*GR,&#-'))'-,%&#5*G"*
$"3.%39'&+"#*"-*GR,&-"3.'+"#*"&*),K&"*/0"*&%0#*7)'(%3%&#*"&*$%03#0,;'&-*)"#*"E$73,9"&-'-,%&#*#03*)"#*/0"#-,%&#*
GR"#$'+"#*"-*G"*37#"'0*'0*-3';"3#*G"#*G,9"&#,%&#*"-*$3'-,/0"#*#%&%3"#C *!"#$%&'()** #R%0;3"*'0##,*b*GR'0-3"#*
$3%$%#,-,%&#5 *GR,&-"3.'+"#5 *G"*#:#-T9"#*"- *G"*$3%S"-#5 *'9"&7"#*$'3 *+"3-',&#*G"#*e*#-3"'9"03#*f*"- *$'3 *G"#*
'3-,#-"#*/0,*#%)),+,-"&-*P%+0#*4%&0#*$%03*e*S%0"3*f*';"+*)"#*#-3"'9#*G"#*9,+3%#*%0;"3-#*"-*$%03*0-,),#"3*+"#*.)0E*
#%&%3"# * (30-# * W-")# * )" * $3%S"- *M'".21D".2)* G" * 2'0),&" * q),;"3%# * '0 * +"&-3" * G" * 3"+I"3+I" * 4F!M * b * ]").'#-5*
)a,&#-'))'-,%& * #%&%3" *;"$J).#( , /(% , H9$Z ,G" * M7G3,+ * H'3,G"- * 37'),#7" * b * x%&KQm%&K * "& * S0,& * <==B5 * "-*
)a,&#-'))'-,%&@#+0)$-03"*Oab-Ic*G"*M7+,)"*]"'0XC
t*)'*#0,-"*G"*$3"9,T3"#*"E$73,9"&-'-,%&#*W,9$3%;,#'-,%&#*G"*+'$-'-,%&#*#%&%3"*b*)a',G"*G"*9,+3%$I%&"#*xJ*G'&#*
G"# *"#$'+"# *#7$'37#5 * ,9$)'&-'-,%& *Ga0& *$3"9,"3 *9,+3%$I%&" *b * )a',G" *G" * -"+I&,/0"# *G" *#-3"'9,&K *G'&# *0&*
"&;,3%&&"9"&-*G,#-'&-*WM'$>A*b*H'3#",))"X5*!"#$%&'()**#R"#-*G7;")%$$7*"&*$3%$%#'&-*b*0&*37#"'0*G"*$"3#%&&"#*
WGR'(%3G*),9,-75*$0,#*K3'&G,##'&-X*G"*+%&-3,(0"3*b*)'*G,..0#,%&*G"*.)0E*#%&%3"#5*#%0;"&-*G"#*'9(,'&+"#*"E-73,"03"#*
+'$-7"#*G"$0,#*)"*3"(%3G*GR0&"*."&i-3"C*M"-*"&#"9()"*',&#,*+%&#-,-07*'*$"39,#*)'*9,#"*"&*$)'+"*Ga0&*37#"'0*G"*
#-3"'9"03#*G%&-*)"#*+'$-'-,%&#*$'3*9,+3%$I%&"*#%&-*'++"##,()"#5*9,E'()"#*%0*370-,),#'()"#*b*G,#-'&+"*;,'*0&"*
,&-"3.'+"*n"(C *D%-3"*,&-"&-,%&*$3"9,T3"*7-',-*GR%3K'&,#"3*"-*G"*.%03&,3*G"#*3"##%03+"#*#%&%3"#*$"39'&"&-"#*b*
"E$)%,-"3*+%99"*9'-73,'0*(30- *$%03 *&%#*"E$73,9"&-'-,%&#*'3-,#-,/0"#*#%&%3"#C *D%0#*$%033,%&#*;%,3 *G'&#*+"*
$3%S"- *0&"*$3%$%#,-,%&*GR"E-"&#,%&*G"#*;,#,%&#*+%&+"3&'&-* )R%0;"3-03"5 *"E$3,97"* $'3*6%I&*M'K"5*G0* )'&K'K"*
90#,+')*"-*#%&%3"*b*-%0#*)"#*(30,-#*#'&#*I,73'3+I,#'-,%&*),1'2"'2C*],"&*/0"*)'*#-30+-03"*G0*37#"'0*G"#*#-3"'9"03#*
#%,-*$3,&+,$')"9"&-*b*#"&#*0&,/0"*W79"--"03*;"3#*0&*#"3;"03*+"&-3')X*+"*$3%S"-*3"&;%,"*-%0-".%,#*b*)'*&%-,%&*G"*
37#"'0*W"&*+%&#,G73'&-*-%0#*#"#*$%-"&-,")#X*$'3*)"*),"&*".."+-,.*"-*+%%$73'-,.*G"*$"3#%&&"#*"-*$'3*)'*+%9(,&',#%&*"-*
)'*#,90)-'&7,-7*G"*$%,&-#*G"*;0"*"-*GR7+%0-"*W0&"*9'&,T3"*Ga7-"&G3"*)'*&%-,%&*G"*$':#'K"*#%&%3"XC*4%&*$%-"&-,")*
"#- *90)-,$)"* 1 *>X *7+I'&K"#*#03* )"*$3%S"- *"- *#%&*G7;")%$$"9"&-*W!"#$%&'()*X * d *<X *$3%$%#,-,%&#*"- * .""G('+p#5*
#0KK"#-,%&#*Ga,&,-,'-,;"#5 *G"* 3"&+%&-3"#5 *"- *G"*$'3-,+,$'-,%&#*$%03 *G"* .0-03#*$3%S"-#* * W+%99"*$'3*"E"9$)"* )"*
O".#('&,8E*1)&D2V$(,;"./2)9 ,G"*4'(3,&'*Y##'X*d*?X*)a,&-7K3'-,%&*G"#*9'-73,'0E@.)0E*#%&%3"#*G"#*9,+3%$I%&"#*
G'&#*G"#*$3%S"-#*$3%$%#7#*$'3*Ga'0-3"#*'3-,#-"#*W'3-,#-"#*"-*90#,+,"&#X*d*"-+C*P"*$3%S"-*!"#$%&'()**$%##TG"*0&"*
$'3-,+0)'3,-7*G0*G7;")%$$"9"&-*G"#*+%))"+-,.#*#$7+,.,/0"*G'&#*)a7;"&-',)*G"#*$3%S"-#*G"*P%+0#*4%&0#C

<B*@*AB

http://locusonus.org/w/?page=Locustream


!20(3+/.95&%2()-<9[*W<==VQCCCX*�P%+0#*4%&0#�**I--$1@@)%+0#%&0#C%3K@n@u$'K"�P%+0#-3"'9�4%0&G9'$*
!"#$%&'()*,8"$./;)15 * '++"##,()" * #03 * )" * #,-" *I--$d@@)%+0#%&0#C%3K@#%0&G9'$5 * ;,#0'),#" *"- *G%&&" *b *7+%0-"3*
)R"&#"9()"*G"#*$%,&-#@),"0E*GR79,##,%&#*"&*G,3"+-*"-*"&*e*#-3"'9,&K*f*G"*#%&#5*GR"&;,3%&&"9"&-#*"-*Ga'9(,'&+"#*
#%&%3"#*/0%-,G,"&#*,&*#,-0*+'$-7#*G'&#*G,..73"&-#*"&G3%,-#*G0*9%&G"C*P"#*9,+3%$I%&"#*$)'+7#*b*)a,&,-,'-,;"*G"*
+%9$),+"#Q*e*#-3"'9"03#*f*G'&#*0&*"#$'+"*$0(),+*%0*$3,;7*+'$-"&-*)a"&;,3%&&"9"&-*#%&%3"*)%+')*"-*)"*G,..0#"*"&*
+%&-,&0*#03*Y&-"3&"-*;,'*)'*-"+I&,/0"*G"*#-3"'9,&KC*M"#*9,+3%$I%&"#*'$$'3",))7#*Ga0&*9,&,Q2M*W!"#$%&'()*G"ZX*
"- *$37$'37# *$%03 * #" *+%&&"+-"3 *'0-%9'-,/0"9"&- *b *&%-3" *#"3;"03 * #%&- *9,# *"& *$)'+" *"- *9',&-"&0# *$'3 *+"#*
+%))'(%3'-"03#*G'&#*G"#*),"0E*G"*+'$-'-,%&**W+%99"*%&*G,3',-*G"*$3,#"*G"*;0"X*/0R,)#*+I%,#,##"&-C
!"#$%&'()*,8"$./*)1*"#-*)'*+'3-"*'0G,%QK7%K3'$I,/0"*GR7+%0-"*G"#*#-3"'9#*79,#*$'3*+"#*9,+3%#*%0;"3-#C*^))"*
.',-*$'3-,"*G"#*G,..73"&-"#*,&-"3.'+"#*/0,*%&-*7-7*G7;")%$$7"#*b*$'3-,3*G0*$3%S"-*!"#$%&'()*C
F$3T#*0&"*$3"9,T3"*7-'$"*G"*$%#,-,%&&"9"&-*G"#*9,+3%$I%&"#*G"*9'&,T3"*9'&0"))"*#03*0&"*+'3-"*.%03&,"*$'3*
o%%K)" * "- * G" * )a'#$"+- * )'(%3,"0E * G" * +"--" *9'&,$0)'-,%& * '0 * .03 * "- * b *9"#03" * G" * )a%0;"3-03" * G" * &%9(3"0E*
9,+3%$I%&"#5*,)*'*7-7*+I%,#,*G"*G7;")%$$"3*G"#*+%337)'-,%&#*G"*G%&&7"#*"&-3"*)a,&#-'))'-,%&*Ga0&*9,+3%$I%&"5*#'*
9,#"*"&*3%0-"*"-*#'*G,#$%&,(,),-7*#03*Y&-"3&"-*W#03* )"*#"3;"03*G"*#-3"'9,&K*M3"'+'#-X5 *"-*#%&*$%#,-,%&&"9"&-*
'0-%9'-,/0"*#03*)'*+'3-"*/0"*&%0#*';%&#*'G'$-7"C*P'*+'3-"*0-,),#7"*$%03*)"*$3%S"-*"#-*0&"*+'3-"*#'-")),-',3"*W9,#"*
b*G,#$%#,-,%&*$'3*o%%K)"X*9,#"*b*S%03*'0-%9'-,/0"9"&-*"-*$37#"&-'&-*)"#*;'3,'-,%&#*+%&-,&0"#*S%03@&0,-*"-* )"#*
9%0;"9"&-#*'-9%#$I73,/0"#*G"#*&0'K"#5*b*)'/0"))"*&%0#*,&-7K3%&#5*;,'*G"#*#+3,$-#*$3%K3'997#*"&*2x25*)'*
3"$37#"&-'-,%&*G:&'9,/0"*G"#*)%+'),#'-,%&#*G"#*9,+3%$I%&"#*"-*G"#*,&.%39'-,%&#*#03*+"#*"9$)'+"9"&-#*"-*#03*)'*
9,#"*"&*$)'+"*37'),#7"*$'3*)"*+%))'(%3'-"03*%0*)'*+%))'(%3'-3,+"C*
P"*$3,&+,$" *' *7-7 *+")0, *G0 *G7;")%$$"9"&- *Ga0&" *('#"*G"*G%&&7"#*'+-0'),#7" *"- *7;%)0-,;" * WG7;")%$$7"*$'3*
4-7$I'&"*M%0#%-XC*F,&#,*)"*#-3"'9"03*%0;3'&-*0&*9,+3%$I%&"*3"&#",K&"*0&*.%390)',3"*"&*),K&"*+%9$3"&'&-*)"*
&%9*G0*#-3"'9*W9%0&-$%,&-5* ,##0*G"*)'*+%&+'-7&'-,%&*G0*&%9*G"*)'* )%+'),#'-,%&*"-*G0*),"0*G0*$)'+"9"&-*G0*
9,+3%$I%&"X*"-*#"#*+%%3G%&&7"#*K7%K3'$I,/0"#5*+%9$)7-7*$'3*G"#*,&.%39'-,%&#*G%+09"&-'&-*)"*$%#,-,%&&"9"&-*
G0*9,+3%$I%&"*W+%03-*G"#+3,$-,.5* ,9'K"#5*&%9*G0*#-3"'9"03XC*2'3*)'*;'),G'-,%&*G"*+"*.%390)',3"5*)"*#-3"'9"03*
e*$)'+"*f*#%&*9,+3%$I%&"*#03*)'*+'3-"*G"*9'&,T3"*'0-%9'-,#7"*"-*"#-5*G'&#*)"*9i9"*-"9$#5*'0-%9'-,/0"9"&-*
,&#+3,-*b* )'*),#-"*G"*G,..0#,%&*3'##"9()'&-*)a"&#"9()"*G"#*#-3"'9"03#*$'3-,+,$'&-*'0*$3%S"-C*F,&#,*+")0,Q+,*"#-*b*
9i9"*G"*;73,.,"3*$'3*)0,Q9i9"*)'*(%&&"*37+"$-,%&*G"*#%&*#-3"'95*G"*)a'S0#-"3*W"&*37K)'&-*)"#*$'3'9T-3"#*G'&#*)"*
$'-+I*-$'(M)&)*#03*)'*%&'()*K"ZX5*"-*7K')"9"&-*Ga';%,3*G"*)a',G"*G"#*'0-3"#*#-3"'9"03#*#,*0&*$3%()T9"*'$$'3'{-C*
Y)*$"0-*7K')"9"&-*9%G,.,"3*/0'&G*,)* )"*;"0-* )"#*,&.%39'-,%&#*G"*#%&*9,+3%$I%&"*W#,* ,)* )"*+I'&K"*Ga"&G3%,-*$'3*
"E"9$)"XC *M" *#:#-T9"*Ga'0-%9'-,#'-,%& * ;,' * )' * ('#" *G" *G%&&7"# * .'+,),-" * )a%0;"3-03" *"- * )' *9',&-"&'&+" *G"#*
9,+3%$I%&"#*',&#,*/0"*)"03*#0,;,*"-*7+%0-"*;,'*)a,&-"3.'+"*G"*)'*%"$./*)1C*F0*.03*"-*b*9"#03"*G0*G7;")%$$"9"&-*
G0*$3%S"-5*G"#*'97),%3'-,%&#*#0++"##,;"#*%&-*7-7*'$$%3-7"#*b*)'*+'3-"*!"#$%&'()**1*>X*)"*r%%9*'0-%9'-,/0"*#03*
)"# * )%+'),#'-,%&# * G"# * 9,+3%$I%&"# * d * <X * )' * G,#$%&,(,),-7 * Ga0& * "&3"K,#-3"9"&- * )%3#/0a0& * 9,+3%$I%&" * "#-*
9%9"&-'&79"&-*+%0$7*d *?X* )'*3"$37#"&-'-,%&* S%03@&0,- *"- *G"#*&0'K"#*'$$%3-'&-*0&"*%$-,%&*G%&-* )a,&-73i- *"#-*
Ga,&-"33%K"3*)a,&.)0"&+"*#03*)a7+%0-"*G"*)'*$37#"&+"*Ga,&.%39'-,%&#*+%9$)79"&-',3"#*d*LX*)a%$-,9,#'-,%&*G0*)"+-"03*
G"#* .)0E*'0G,% * W%KK5 * .)'#I5 *I-9)AXC *_&*G7;")%$$"9"&- * 37+"&- *' *7-7 *+")0, *G" * )' * 37'),#'-,%&*Ga0&" *%"$./*)1,
'G'$-7"*b*0&"*)"+-03"*#03*2-)/*"-*#03*-7)7$I%&"#*9%(,)"#*W2-D".(%5*)./'"d/%X*1*)'*!"#$%&'()*,2;)1*WG7;")%$$7"*
$'3 *o0,))'09"*4-'K&'3% *"- *4-7$I'&" *M%0#%-X * 1 *I--$1@@)%+0#%&0#C%3K@n@u$'K"�P%+0#-3"'9�,H'$* C *_&"*'0-3"*
,&-"3.'+"*'++"##,()"*"&*),K&"5*)"*!"#$%&'()*,<$/2",3)'/2%5*'*7-7*37'),#7"*"&*<==[*W$%03*0&"*$37#"&-'-,%&*'0*2%,&-*
`$I79T3"*b*2'3,#*"- *b* )'*J%3+"*G"*)aF3- *<X* 1 *I--$1@@)%+0#%&0#C%3K@n@u$'K"�P%+0#-3"'9�N'3G,#* C*M"*G,#$%#,-,.*
Ga7+%0-"*"#-*+%&#-,-07*Ga0&"*,&-"3.'+"*n"(*'0-%9'-,#7"*/0,*$"0-*i-3"*;,G7%Q$3%S"-7"*"-*G,..0#7"*#03*G"#*I'0-Q
$'3)"03#*G'&#*0&*"#$'+"*Ga7+%0-"C*P'*$3%K3'99'-,%&*+%&#,#-"*"&*0&*e*G,'$%3'9'*f*#%&%3"*.',#'&-*#"*#0++7G"35*
0&"*b*0&"5*)'*)"+-03"*G"*-%0#*)"#*#-3"'9#*G"*9,+3%$I%&"#*G,#$%&,()"#*b*0&*-"9$#*G%&&7C*Pa'#$"+-*;,#0")*"#-*
3"#-3",&-*b*#%&*#-3,+-*9,&,909*W3"$3"&'&-*0&"*#%)0-,%&*-3%0;7"*G'&#*)a,&#-'))'-,%&*!"#$%&'()*,3$.('X*1*0&*7+3'&*
&%,3*#03*)"/0")*'$$'3',##"&-*#0++"##,;"9"&-*"-*G"*9'&,T3"*'0-%9'-,#7"*)"*&%9*G0*),"05*)'*G'-"*"-*)"*&%9*G0*
+%))'(%3'-"03@#-3"'9"3C*t*)a,9'K"*Ga0&"*3'G,%*e*,&.,&,"*f5*+"--"*,&-"3.'+"*"#-*'++"##,()"*$'3*)"*n"(*G"$0,#*+I"r*#%,*
"-*$3%+03"*0&"*#,-0'-,%&*Ga7+%0-"*$'3-,+0),T3"*G'&#*)'/0"))"*)a'0G,-"03*%0*)a'0G,-3,+"*$"0-*9%G0)"3*)a7+%0-"*G"*+"#*
9,+3%$I%&"#*G,#-'&-#*G'&#*#%&*$3%$3"*"&;,3%&&"9"&-*.'9,),"3*"&*7/0,),(3'&-*)a,&-"&#,-7*G"*)'*G,..0#,%&*"-*"&*S%0'&-*
#03*)"#*+%33"#$%&G'&+"#*#%&%3"#*Ga0&*"#$'+"*b*0&*'0-3"C*

<[*@*AB

http://locusonus.org/w/?page=Locustream+Soundmap
http://locusonus.org/w/?page=Locustream+Tardis
http://locusonus.org/w/?page=Locustream+iMap


_*<*#95*W<==VQ<==BX*�2"-"3*4,&+)',3�**I--$1@@)%+0#%&0#C%3K@n@u$'K"��,9,+'9*
P' *Q2*2O)** "#- * ,&#-309"&- * 3")'-,;"9"&- * #%$I,#-,/07 */0, * $"39"- * b *0& *90#,+,"&@$"3.%39"03 * G" *+'$-03"3 *"-*
9'&,$0)"3*G"#*7+I'&-,))%&#*#%&%3"#*$3%;"&'&-*G"#*#-3"'9#*"&*-"9$#*37")C*M"*G7;")%$$"9"&-*'*7-7*9"&7*#03*
G"0E*'&&7"#**"&*+%))'(%3'-,%&*';"+*)"*+"&-3"*G"*3"+I"3+I"*4N^YH*b*F9#-"3G'95*#$7+,'),#7*G'&#*)"*G%9',&"*G"#*
,&-"3.'+"#*$I:#,/0"#*$%03*,&#-309"&-#*,&.%39'-,/0"#5*"-*';"+*)"*oH^H*$%03*)'*#$'-,'),#'-,%&*#%&%3"C*
Pa,&-"&-,%&*G"*G7$'3-*G"*+"*$3%S"-*7-',-*G"*3"&G3"*)"*.)0E*'0G,%*9%(,)"5*"&*+%&-3"$%,&-*'0*$3%S"-*!"#$%&'()**G'&#*
)"/0")*)'*$%#,-,%&*G"*+'$-'-,%&*"#-*.,E7"C*Y&;"3#'&-*)"*$3,&+,$"*G"*('#"*G0*9,+3%*%0;"3-*$'3*)"*.',-*G"*),"3*)"*$%,&-*G"*
+'$-03"*b*)'*G7'9(0)'-,%&*Ga0&"*$"3#%&&"*W$"3.%39"03X5*)"*.)0E*#%&%3"*G";,"&-*0&"*#7)"+-,%&*#0(S"+-,;"*"-*G%&+*
0&"*3"$37#"&-'-,%&*$"3#%&&"))"*G"*+"-*"#$'+"*%.."3-*$'3*)'*$"3#%&&"*/0,*9'&,$0)"*)"*9,+3%$I%&"C*PRI:$%-IT#"*
7-'&- * /0R"& * 3"&G'&- * 9%(,)" * &%# * "#$'+"# * $"3#%&&")#5 * W;,' * )a0-,),#'-,%& * G" * -7)7$I%&"# *9%(,)"#5 * %3G,&'-"03#*
$%3-'()"#5*,2%G#5*"-+CX*+"*9i9"*$3,&+,$"*$%033',-*G";"&,3*)'*('#"*Ga0&*$3'-,/0"*'3-,#-,/0"C*
_&"*$3"9,T3"*"E$73,9"&-'-,%&*'*7-7*)'*+%&#-30+-,%&*Ga0&*9,+3%$I%&"*$'3'(%),/0"*xJ*3%-'-,.*Wb*)a',G"*Ga0&*9%-"03X*
$)'+7*b*0&*"&G3%,- *+I%,#, *"- *G%&- * )'*+'$-'-,%&*7-',- *G,..0#7"*#,90)-'&79"&-*#03*0&*#:#-T9"*G"*#$'-,'),#'-,%&*
#%&%3"*G"*[*I'0-Q$'3)"03#C*F,&#,*)'*G,..0#,%&*7-',-*".."+-07"*b*G,#-'&+"*G'&#*0&*9%0;"9"&-*-%03&'&-*#03*+"#*I'0-Q
$'3)"03#C* P"# *'0G,-"03# *7-',"&- * ,&;,-7# *b * #" *$)'+"3 *'0 *+"&-3" *G0 *+"3+)" *G" *I'0-Q$'3)"03# *$%03 *"&-"&G3" *0&*
$'&%3'9,/0"*$'3.',-*#03*?V=y*#:&+I3%&,#7*';"+*)"#*9%0;"9"&-#*97+'&,/0"#*G"*)'*$'3'(%)"C
`/0,$7*Ga'++7)73%9T-3"#*"-*G"*+%99'&G"#*$'3*e*+%&-3%))"3#*f*W"&;%,*G"*$'3'9T-3"#*HYUY*;"3#*0&*%3G,&'-"03X5*
Ga0&*9,+3%$I%&"*xJ*"-*Ga0&"*n"(+'9*n,.,*W0&*9,+3%Q#"3;"03*G"*#-3"'9*;,G7%X*s*)"*+I'9$*;,#0")*G"*)'*n"(+'9*
+%0;3"5*b*/0")/0"*+I%#"*$3T#5*)"*+I'9$*G0*9,+3%$I%&"*G,3"+-,%&&")5*)a,9'K"*G"*)'*+'9"3'*7-'&-*'++"##,()"*;,'*)"*
n"(*s5*+"-*,&#-309"&-*%..3"*G"#*+'$'+,-7#*Ga"E$3"##,%&*"-*Ga,9$3%;,#'-,%&*W'$$),/07"#*$'3*G"#*-3',-"9"&-#*#03*)"*
#%&*+'$-7X*$%03*G"#*$"3.%39'&+"#*"&*G0$)"E*W)"*$"3.%39"03*$%0;'&-*i-3"*#,-07*G'&#*0&*"&G3%,-*G,#-'&-X*"-*$"39"-*
0&*S"0*G"*#$'-,'),#'-,%&*#%&%3"*#03*G"#*I'0-Q$'3)"03#C*Pa,&-"3.'+"*G7;")%$$7"*0-,),#"*0&"*+'3-"*G"*+%&-38)"*#'&#*.,)*
G7;")%$$7"*$'3*)"*4N^YH*GR0&"*$%3-7"*G"*A=*b*>==*9T-3"#C*U"0E*'++7)73%9T-3"#*$"39"--"&-*b*)a0-,),#'-"03*G"*
+%&-38)"3*)"#*$'3'9T-3"#*Ga0&*$3%K3'99"*b*$'3-,3*G"#*9%0;"9"&-#*G"*)a%(S"-*)0,Q9i9"5*'0E/0")#*#R'S%0-"&-*G"0E*
+%&-38)"03#*3%-'-,.#*"-*L*(%0-%&#*$%0##%,3#C*M"*$3%-%-:$"*0-,),#"*0&"*'),9"&-'-,%&*#03*('--"3,"*W$%03*)R%++'#,%&*
+"))"*Ga0&"*$"3+"0#"*#'&#*.,)X*+"*/0,*$"39"-*GR';%,3*0&"*'0-%&%9,"*$)0#*'9$)"*$%03*)'*�,9,+'9*"-*)'*+'973'C
F;"+*+"--"*Q2*2#)**P%+0#*4%&0#*'*"E$73,9"&-7*G,..73"&-"#*+%9(,&',#%&#*G"*)%K,+,")#*'.,&*GR"E$)%,-"3*'0*9,"0E*
+"*&%0;"'0*$3%-%-:$"*1*)"*$3%K3'99" *Y$.Z2".* G0*4N^YH*$%03*.%39'-"3*)"#*G%&&7"#*G"*+%&-38)"5*P,#'5*2U*"-*
H'EH42*$%03*)"*-3',-"9"&-*'0G,%&0973,/0"C*P"#*$3%+"##0#*G"*-3',-"9"&-*%&-*7-7*$3%K3"##,;"9"&-*#,9$),.,7#5*
7),9,&'&- * )' *$)0$'3- * G"# *e*".."-#*f *G" * -3'&#.%39'-,%& *#%&%3" *$%03 *&R0-,),#"3 */0"* )a7+I'&-,))%&&'K" * W#'9$),&KX*
+%99"*$3,&+,$"*G"*+I%,E *$"3#%&&'),#7C *U'&#*#'*;"3#,%&* )' *$)0#* 37+"&-"* )" *$3%K3'99"*.%&+-,%&&"*';"+*0&*
"&3"K,#-3"9"&- *'0-%9'-,/0"*Ga7+I'&-,))%&#* W$'3 * )' *G7-"+-,%&*Ga'--'/0"#X *"- * S%0" *+I'/0"*e*%(S"- *#%&%3"*f*"&*
(%0+)"*G'&#*0&"*979%,3"*-'9$%&*S0#/0ab*+"*/0R,)*#%,-*3"9$)'+7*$'3*)a7;7&"9"&-*#%&%3"*#0,;'&-*%0*+I%,#,*$'3*
)a0-,),#'-"03 *"- *',&#, *#-%+p7*#%0# * )' * .%39"*GR0&* .,+I,"3 *$%03 *i-3" * 3'$$")7*$'3 * )" *$3%K3'99"C*F,&#, *0&*&%0;") *
"&;,3%&&"9"&-*#%&%3"*"#-*+%&#-30,-*b*$'3-,3*G"#*#%&#*/0"*)"*$"3.%39"03*'*#7)"+-,%&&7#*"-*#'0;7#C
_& * '0-3" * G7;")%$$"9"&- * ,9$%3-'&- * ' * +%&+"3&7 * )' * #$'-,'),#'-,%& * GR"&;,3%&&"9"&-# * #%&%3"# * "& * 0-,),#'&- * 0&*
#:#-T9"*G"*G,..0#,%&*90)-,QI'0-Q$'3)"03#*"-*G"#*%(S"-#*G7;")%$$7#*$%03*2U*W-$'(,M)&)X*$'3*)"*oH^H*WMI'3)"#*
]'#+%0X*"&*+%))'(%3'-,%&*';"+*P%+0#*4%&0#C*F0*9%9"&-*G"*)a"&3"K,#-3"9"&-*G"*+I'/0"*7+I'&-,))%&*)a0-,),#'-"03*
G"*)'*Q2*2#)**$"0-*0-,),#"3*)"#*+%%3G%&&7"#*E*"-*:*.%03&,"#*$'3*)"#*'++7)73%9T-3"#*,&+%3$%37#*b*)'*$%,K&7"*$%03*
$%#,-,%&&"3 * )a7+I'&-,))%& * G'&# * )R"#$'+" * G" * G,..0#,%&C * P%3#/0" * )" * .,+I,"3 * "#- * #'0;7 * ,) * "#- * '&&%-7 * ';"+ * #"#*
+%%3G%&&7"#*"- * )%3#/0R,) *"#- * 3"S%07* ,) *"#- *$)'+7*b* )a"&G3%,- */0a"))"#* ,&G,/0"&-C *M"*$3%+"##0#*G"*#$'-,'),#'-,%&*
$"39"- * 7K')"9"&- * )' * 9,#" * "& * $)'+" * G" * $3%-%+%)"# * /0, * 0-,),#"&- * G"# * +%337)'-,%&# * K7%K3'$I,/0"# * "&-3"*

<\*@*AB

http://locusonus.org/w/?page=Wimicam


)a"&;,3%&&"9"&-*e*&'-03")*f5*Ga%k*)"#*7+I'&-,))%&#*$3%;,"&&"&-5*"-*)a"&;,3%&&"9"&-*e*7)"+-3%'+%0#-,/0"*f*G7.,&,*$'3*
)"*$3%K3'99"*"-*)"*G,#$%#,-,.*G"*G,..0#,%&C*P"#*#%&#*$"0;"&-*i-3"*3"Q$)'+7#*"&*.%&+-,%&*G"*)"03#*+%%3G%&&7"#*
#$'-,')"#*%0*(,"&*"&*.%&+-,%&*G"*)a%3G3"*+I3%&%)%K,/0"*G'&#*)"/0")*,)#*%&-*7-7*e*+0",)),#*f*"-*',&#,*G"*#0,-"C
_& *G"3&,"3 * G7;")%$$"9"&- * W"& * G7+"9(3" * <==BX * ' *$"39,# *Ga,&+%3$%3"3 * )a7+I'&-,))%&&'K" *"- * )' * #$'-,'),#'-,%&*
GR,9'K"#*#:&+I3%&,#7#*';"+*)"*#%&C*F,&#,*$)0-8-*/0"*G"*$37#"&-"3*)"*#,9$)"*e*$%,&-*G"*;0"*f*G0*9,+3%$I%&"5*,)*"#-*
9',&-"&'&-*$%##,()"*Ga"&3"K,#-3"3*0&"*,9'K"*;,G7%*W$3,#"*G,3"+-"*G"*)'*n"(+'9X*"-*G"*)'*$%#,-,%&&"3*b*)a,&-73,"03*
G"*)'*$3%S"+-,%&*G'&#*0&"*$"-,-"*."&i-3"*';"+*)"#*+%&-38)"03#*E*"-*:*G"*)'*Q2*2#)**WG7;")%$$"9"&-*37'),#7*$'3*
4+%--*J,-rK"3')GXC*M"--"*;,#0'),#'-,%&*G"*)'*#$'-,'),#'-,%&*.'+,),-"*)'*+%9$37I"&#,%&*G0*$3%+"##0#*$'3*)"*$0(),+C
P"*$3%S"-*'*7-7*)',##7*"&*#-'&GQ(:*$%03*$)0#,"03#*3',#%&#*1*>X*)R"E-3i9"*G,..,+0)-7*37#0)-'&-*G"*)'*+'$-03"*G0*#%&*
G'&#*)"*9i9"*"#$'+"*%k*#"*-3%0;"*)"*#:#-T9"*Ga'9$),.,+'-,%&*Wb*+'0#"*G"*)a".."-*P'3#"&X*.',-*/0"*)"*$"3.%39"03*
"#- * 3'3"9"&- *$37#"&- *b * )a,&-73,"03 *G" * )a"#$'+"*G"*G,..0#,%&* d *<X *(,"& */0"*+"--" *$37#"&+"@'(#"&+"* .',- *$'3-,"*
,&-7K3'&-"*G"*)'*$3%()79'-,/0"*'3-,#-,/0"5*,)*"#-*&7+"##',3"*G"*37.)7+I,3*G';'&-'K"*b*)'*$"3+"$-,%&*G"*)ag0;3"*G0*
$%,&-*G"*;0"*G0*$0(),+*d*?X*,)*"#-*$%##,()"*/0R0&"*'0-3"*.%39"*/0"*)'*$"3.%39'&+"*#+7&,/0"*#%,-*9,"0E*'G'$-7"*'0*
$3%S"-*W$'3*"E"9$)"*';"+*0&"*$37#"&+"*"&*),K&"X*d*LX*Pa'#$"+-*G"*)a%(S"-*"-*#%&*"#-I7-,/0"*W'$$")7"*"&*$)',#'&-'&-*
e*F39" * .'-')"*fX * 3"&G * #%& *0-,),#'-,%& *G,..,+,)" * G'&# * G"# *"#$'+"# *$0(),+#C *23,# *G'&# * #%& *"&#"9()" * W+'#/0"5*
9,+3%$I%&"*$'3'(%),/0"5*+'973'X*)a7/0,$"9"&-*3"/0,#*$%03*S%0"3*+37"*0&"*,9'K"*3'$$")'&-*)a"#$,%&&'K"*%0*)'*
#03;",))'&+"*"- *'*-"&G'&+"*b*K7&73"3*G"#*37'+-,%&#*&7K'-,;"#5*+"+, *7-'&-*Ga'0-'&-*$)0#*G7),+'- * )%3#/0R,) *#a'K,-*
Ga"#$'+"#*$0(),+#C*P"#*+%99"&-',3"#*,&G,/0"&-*/0"*)"*$0(),+*'*$'3.%,#*0&"*$"3+"$-,%&*$"0*37'),#-"*G"*)'*$%3-7"*
G0*9,+3%$I%&"5*)"*+3%:'&-*+'$'()"*G"*+'$-"3*G"#*#%&#*G,#-'&-#*'0*-3';"3#*G"#*903#*"-+C

!20(3+/.95&%+/.95I2U*W<==BQCCCX*�P%+0#*4%&0#�**I--$1@@)%+0#%&0#C%3K@n@u$'K"�P%+0#-3"'9(%E*
P'*9,#"*"&*$)'+"*G0*$3%-%+%)"*GR%0;"3-03"*G"#*9,+3%$I%&"#*'*G"9'&G7*GR7-'(),3*G"#*$37+%&,#'-,%&#*-"+I&,/0"#*
$%03*)a,&-"3+%&&"E,%&*G"*&%#*#:#-T9"#*"-*G,#$%#,-,.#*W#"3;"035*#%0&G9'$5*,&#-'))'-,%&#X*1*&%0#*G"9'&G,%&#*'0E*
+%))'(%3'-"03#Q#-3"'9"03#*GR0-,),#"3*)"03*$3%$3"*9'+I,&"5*%0*G"*G7G,"3*0&"*9'+I,&"*$%03*)a"&;%,*G0*#-3"'9*G0*
9,+3%$I%&"*/0"*+I'+0&*Ga"0E*9',&-,"&-5*#,*+")'*"#-*$%##,()"*W3"+:+)'K"*GR0&"*9'+I,&"*&%&*0-,),#7"X5*"-*Ga%++0$"3*
0&"*$'3-,"*G"*)'*('&G"*$'##'&-"*G"*)"03*'++T#*,&-"3&"-*WFU4P5*"&*0$)%'GXC*D%0#*';%&#*G%&+*7-7*'9"&7*b*
G7;")%$$"3*)'*!"#$%&'()*G"Z[,M"+,*'*G"9'&G7*$)0#,"03#*7-'$"#*G"*G7;")%$$"9"&-*#03*$)0#,"03#*'&&7"#C*U'&#*
0&"*$3"9,T3"*7-'$"*&%0#*';%&#*+0#-%9,#7*0&*3%0-"3*�,J,*"E,#-'&-*$%03*'##"9()"3*)'*37+"$-,%&*G"#*#-3"'9#*
"&-3'&-*#03*&%-3"*#"3;"03*WG7;")%$$"9"&-*$'3*o0,))'09"*4-'K&'3%*"&*<==BX5*$0,#*G'&#*0&*#"+%&G*-"9$#5*"&*
+%&#-30,#'&-*0&"*9'+I,&"*$'3*&%#*$3%$3"#*9%:"&#*b*)R',G"*G"*+%9$%#'&-#*0&*9,&,Q$+5*$%03*/0"*+"))"Q+,*#%,-*
"&-,T3"9"&-*G7G,7"*"-*'0-%9'-,#7"*$%03*)"*$3%S"-*WG7;")%$$"9"&-#*9"&7#*$'3*F)"S%*U0/0"XC*P"*G7;")%$$"9"&-*
G"* )R%3G,&'-"03 *"9('3/07*"#- *37'),#7*$'3* )R7/0,$"*"&*+%9(,&'&- * )"#* -"+I&%)%K,"#*'+-0"))"#* W)'*$)0$'3- *e*)%nQ
+%#-*fX*G"*9,&,Q%3G,&'-"03*';"+*0&*#:#-T9"*P,&0E*'$$3%$3,75*"-*G%&-*)'*+%&.,K03'-,%&*$"39"-*G"*#"*+%&&"+-"3*
'0-%9'-,/0"9"&-*'0*#"3;"03*G"*#-3"'9,&K*/0"*&%0#*';%&#*,&#-'))75*"&*'G7/0'-,%&*';"+*)"*$3%S"-*!"#$%&'()*C*U"*
9i9"5 * &%0# * ';%&# * G7;")%$$7 * $%03 * )"# * #-3"'9"03# * 0& * 9,+3%$I%&" * 'G'$-7 * $%03 * .%&+-,%&&"3 * ';"+ * )'*
!"#$%&'()*K"Z* 1*)" *!"#$%;2#C*Y)*#R'K,-*GR0&*9,+3%Q7)"+-3"-*G"*.',()"*$3,E*"-*G"*.',()"*"&+%9(3"9"&-*+'3*,)*-,"&- *
G'&# *0&" * .,+I" *9,&,QS'+p5 */0, *"#- *'0-%Q'),9"&-7 *$'3 * )' *%&'()*K"Z* "- * #' * +'3-"Q#%& * ,&-"3&" */0" *&%0# *';%&#*
"9('3/07" * G'&# * )' *9'+I,&"C * PR"&#"9()" * "#- * $3%$%#7 * b * $3,E * +%�-'&- * '0E * #-3"'9"03# * W"- * ' * 7-7 * G,#-3,(07*
K3'-0,-"9"&-*b*0&"*-3"&-',&"*Ga"&-3"*"0EX*"-*$"39"-*GR"&;,#'K"3*0&"*#-'(,),-7*+%9$)T-"*G0*$3%S"-*!"#$%&'()**+'3*
-%0#*)"#*#:#-T9"#*#"*3"-3%0;"&-*'0-%9'-,#7#C*Pa7-'$"*'+-0"))"*G"*G7;")%$$"9"&-*W;"3#,%&*?*G"*)' *%&'()*K"ZX*
+%&+"3&"*)a0-,),#'-,%&*Ga0&*&%0;"'0*9,&,Q%3G,&'-"035*)"*!'#$("33:*2,*W#%0#*P,&0EX5*G%&-*)"*+%�-*"#-*-3T#*9%G737*
W0&" * -3"&-',&" * Ga"03%#X5 * G%&- * )' * $0,##'&+" * "- * )' * +%&.,K03'-,%& * W$%3-#X * #%&- * #0..,#'&-"# * $%03 * )a"E7+0-,%& * G"*
$3%+"##0# *G" *+')+0)# * '0G,%Q&0973,/0"# * "- * )' * G7),;3'&+" *Ga0& *#-3"'9*'0G,% * #03 * Y&-"3&"-C *M"--" * ;"3#,%& *"#-*

?=*@*AB

http://locusonus.org/w/?page=Locustreambox


+%9$)7-7"*$'3*)a0-,),#'-,%&*Ga0&*9,+3%$I%&"*7)"+-3"-*$37Q'9$),.,75*Ga0&"*+)7*?o*$%03*)'*+%&&"E,%&*Y&-"3&"-*"-*Ga0&*
9%G0)"*G"*('--"3,"*'),9"&-7"*$'3*G"#*+'$-"03#*#%)',3"#*WG7;")%$$"9"&-*G"*o37K%,3"*P'0;,&*G'&#*)"*+'G3"*G"*
#%&*$3%S"-*!"#$%&'()*XC*F,&#,*)"*$)'+"9"&-*G"*9,+3%$I%&"#*G'&#*G"#*9,),"0E*&%&*'97&'K7#5*;%,3"*"E-3i9"#*W%k*
)' * $37#"&+" *I09',&" *"#- * -"9$%3',3"X5 * #" * -3%0;" * .'+,),-7 * "- * %0;3" * )' * ;'3,7-7 * G"# *9,+3%$I%&"# *%0;"3-# * W/0, *
'0S%03GaI0,*7-',-*),9,-7"*'0E*+%&&"E,%&#*.,)',3"#*"-*b*)'*$3%E,9,-7*G%9"#-,/0"XC*M"*G7;")%$$"9"&-*"#-*"&+%3"*"&*
+%03#*"-*G"9'&G"3'*$)0#,"03#*$I'#"#*Ga"E$73,9"&-'-,%&*"-*Ga%$-,9,#'-,%&C*_&*G7;")%$$"9"&-*$'3'))T)"*"-*0&*
%(S"+-,.*/0"*&%0#*$3"&%&#*$%03*)"*$3%S"-*G"*9,+3%$I%&"#5*#%&-*+")0,*G"*)a%$-,9,#'-,%&*G"*)'*/0'),-7*'0G,%*G"#*
#-3"'9#*"-*)a0-,),#'-,%&*G"*)'*#-737%$I%&,"*G'&#*+"*+'G3"C*P' *%&'()*K"Z* $"0-*i-3"*0-,),#7"*$'3*Ga'0-3"#*'3-,#-"#*
G'&#*Ga'0-3"#*+%&.,K03'-,%&#*/0"*+"))"*G0*$3%S"- *!"#$%&'()*C*P"*#"3;"03*G"*#-3"'9,&K*/0"*&%0#*0-,),#%&#*"#-*
+")0,*G"*)'*#%+,7-7*M3"'+'#-*/0"*+"))"Q+,*9"-*b*G,#$%#,-,%&*G'&#*)"*+'G3"*Ga0&*$'3-"&'3,'-C*F,&#,*)"*&%9(3"*G"*
9,+3%$I%&"#*"#-*/0'#,*,)),9,-7*"-*&%0#*(7&7.,+,%&#*Ga0&"*('&G"*$'##'&-"*e*$3%."##,%&&"))"*fC

!20(3+/.95&=/25.)9-.*W<==BQ<=>>X*�P%+0#*4%&0#�**I--$1@@)%+0#%&0#C%3K@n@u$'K"�P%+0#-3"'9�23%9"&'G"*
!"#$%&'()*,-'"*(.)/(* "#- *0&" * ,&#-'))'-,%&* @ *G,#$%#,-,. *Ga7+%0-"*+%9$3"&'&- * )' *G,##79,&'-,%&*G"*e*G%0+I"#*
#%&%3"#*f * G'&# * )a"#$'+" * W$'##'K"35 * $0(),+5 * 03(',&5 * ,&G%%3 * %0 * %0-G%%3X * #%0# * )' * .%39" * G" * $'3+%03# * %0 * G"*
e*+I'9$#*f*GR7+%0-"C*Y)*.',-*#0,-"*b*)a,&#-'))'-,%&*!"#$%&'()*,3$.('*W<==A@<==BX*/0,*+%&#,#-',-*"&*0&"*'0-3"*.%39"*
G"*$3%9"&'G"*'0G,%*G03'&-* )'/0"))"*0&*'0G,-"03*W.'+"*'0E*'0-3"#5 *%0*$)0#* S0#-"9"&-*'0*#",&*G"* )a'0G,-%,3"X*
%$73',-*"&*.',#'&-*K),##"3*0&"*('))"@,&-"3.'+"*#03*0&*.,)*-"&G0*G'&#*0&*"#$'+"*+I%,#,C*t*)a,9'K"*Ga0&*-0&"3*W3'G,%X5*
)a'S0#-"9"&-*G"*+"--"*('))"*$'3* )a'0G,-"03*WG";"&'&-*',&#, *$"3.%39"03X*G7+)"&+I',-* )'*G,..0#,%&*Ga0&*#-3"'9*"&*
$'3-,+0),"3*+%33"#$%&G'&-*b*)'*+'$-'-,%&*Ga0&*9,+3%$I%&"*b*G,#-'&+"*WG0*$3%S"-*!"#$%&'()*XC*F,&#,*)"#*'0G,-"03#*
G";"&',"&-*'--"&-,.#*b*+"#*"&;,3%&&"9"&-#*#%&%3"#*#0+"##,.#*G,..0#7#*"-*b*)'*-3';"3#7"*;,3-0"))"*Ga0&*),"0*b*0&*
'0-3"*W)"*$'##'K"*Ga0&*#-3"'9*b*0&*'0-3"XC*
P"*$3%S"- *!"#$%&'()*,-'"*(.)/(*3"$%#"*'0##,*#03*)"*#:#-T9"*7;%)0-,.*G"*9,+3%$I%&"#*%0;"3-#*$)'+7#*G'&#*)"*
9%&G"*"&-,"3*"-*/0,*"&;%,"&-5*+I'+0&5*"&*$"39'&"&+"*"-*"&*G,3"+-*0&*.)0E*#%&%3"*$'3*e*#-3"'9,&K*f*W79,#*"- *
3")':7*#03*)"*37#"'0*Y&-"3&"-XC*M"#*$':#'K"#*#%&%3"#*-3'&#9,#*b*G,#-'&+"*#%&-*G%&+*7+%0-7#*"&*-"9$#*37")*#03*)"*
G,#$%#,-,.*)%3#/0"*)a'0G,-"03@#$"+-'-"03*#"*$)'+"*#%0#*+I'/0"*$'3'(%)"C*P"*$3,&+,$"*G"*+"#*jG%0+I"#*#%&%3"#j*"#-*
G"*$3%G0,3"*0&"*7+%0-"* .%+'),#7"5*#"9,QG,3"+-,;"*"-* )%+'),#7"1* ,) * .'0-*#"*$)'+"3*#%0#*)'*$'3'(%)"*$%03*$%0;%,3*
"&-"&G3"*"-*7+%0-"3C*MI'+0&"*G"*+"))"Q+,*G,..0#"*"&*$"39'&"&+"*0&*9,+3%$I%&"5*"-*"#-*7/0,$7"*Ga0&*I'0-Q$'3)"03*
'9$),.,7 * -%03&7 * ;"3# * )" * +"&-3" * G" * )' * $'3'(%)"C *F$3T# * $)0#,"03# * -"#-# * G" * $'3'(%)"# * ,&G0#-3,"))"# * W37.)"+-"03*
'+%0#-,/0"*+%&,/0"*$"39"--'&- *G"* .%+'),#"3 * )" *#%&*G'&#*0&"*r%&"* 37G0,-" *#%0#* )" *$73,9T-3" *G"*+")0,Q+, *"&*
$3%;%/0'&-*0&*".."-*#',#,##'&-*G"*$3%E,9,-7X5*&%0#*';%&#*"&-3"$3,#*)'*+%&#-30+-,%&*G"*37.)"+-"03#*#$7+,.,/0"#*$%03*
)"*$3%S"-*!"#$%&'()**';"+*0&*G,'9T-3"*"-*0&"*+%03(03"*+')+0)7#*$%03*%(-"&,3*)'*3"#-,-0-,%&*Ga0&*#$"+-3"*#%&%3"*
'G7/0'-*b*)'*37+"$-,%&*G"#*'9(,'&+"#*#%&%3"#*+'$-7"#*$'3*)"#*9,+3%$I%&"#C
Pa,&#-'))'-,%&*!"#$%&'()*,-'"*(.)/(*+%9$3"&G*)a%3K'&,#'-,%&*#$'-,')"*Ga0&"*#73,"*G"*e*G%0+I"#*#%&%3"#*fC*P"*
$3%S"-*$"0-*"&;,#'K"3*)'*$37#"&+"*G"*>A*W"-*$)0#X*$'3'(%)"#*"&*#,90)-'&7C*P'*9,#"*"&*"#$'+"*G"*+"))"#Q+,5*#%,-*"&*
G"#*$%,&-#*+I%,#,#*W3")'-,%&#*b*)R"#$'+"*"-*b*0&*$'3+%03#*G'&#*0&*),"0X5*#%,-*"&*3"),'&-*$'3*G"#*$'3+%03#*$%##,()"#*
)"#*$%,&-#*G"*G,..0#,%&*W$'3'(%)"#X5*$"39"-*'0*;,#,-"03@'0G,-"03*Ga%3K'&,#"3*#"#*-3'S"-#*"&*e*$3%9"&'G"*fC*Pa'++T#*
+%&-,&0*b*)a,&#-'))'-,%&*W#03*$)0#,"03#*S%03#5*#"9',&"#*%0*9%,#X*"#-*0&"*G%&&7"*,9$%3-'&-"*G0*$3%S"-*1*Ga0&"*$'3-5*
"))" *+%33"#$%&G*b * )' *+%&-,&0,-7 *G"* 37+"$-,%&*G"# *#-3"'9#*WG,#+"3&"3 *G"# *;'3,'-,%&#X5 *"-5 *Ga'0-3"*$'3-5 *#03 * )'*
$3'-,/0"*Ga7+%0-"*/0, *$"0-*"&*&'{-3"C*P"*$0(),+*'0G,-"03*$"0-*;"&,3*37K0),T3"9"&-*7+%0-"3C*F;%,3 * )'*$%##,(,),-7*
Ga7+%0-"3*G"#*j."&i-3"#*#%&%3"#j*"&*G,3"+-*"-*"&*$3%;"&'&+"*G"*),"0E*G,#-'&-#*#-,90)"*'0-'&-*)a,9'K,&',3"*WG"#*
K7%K3'$I,"#*$%7-,/0"#*"-*37-,+0)',3"#X*/0"*)'*$3,#"*G"*+%&#+,"&+"*G"*)a'+-,;,-7*Ga7+%0-"*G'&#*0&*"&;,3%&&"9"&-*"-*

?>*@*AB

http://locusonus.org/w/?page=Locustream+Promenade


G"#*,&-"3'+-,%&#*"&-3"*+"#*#%&#*G,..0#7#*"-*)"#*#%&#*'0E*')"&-%03#*G"*)a,&#-'))'-,%&C*F,&#,*)a7+%0-"*"#-*b*)'*.%,#*
G,#+3T-"*Q*)"*G,#$%#,-,.*#a,&#+3,-*G'&#*)"#*"#$'+"#*"E,#-'&-#*"&*$3%$%#'&-*0&"*%3K'&,#'-,%&*;,#0"))"*"-*$)'#-,/0"*Q*"-*
#,&K0),T3"5*G'&#*)"*#"&#*%k*$"0;"&-*#"*+3,#-')),#"3*-%0-*'0*)%&K*G"*)'*$37#"&-'-,%&*G"*)a,&#-'))'-,%&5*G"#*$3'-,/0"#*
,&G,;,G0"))"#*"-*$'3-'K7"#*Ga'0G,-"03C*!"#$%&'()*,-'"*(.)/(*G";,"&-*"&*/0")/0"*#%3-"*0&"*+',##"*G"*37#%&'&+"*
%0 * 0&" * 9"9(3'&"5 * ;,(3'&- * '0E * ;'3,'-,%&# * #%&%3"# * K7%QG,#-'&-"#5 * #03 * )" * $3,&+,$" * G"# * 3")'-,%&# * "- * G"#*
,&-"3+%&&"+-,%&#*Ga"#$'+"#*"&-3"*+I'/0"* ),"0*%k*"#- *$)'+7*0&*9,+3%$I%&"*"- *+")0, *G"* )a,&#-'))'-,%&C *^&* -'&-*
/0a'0G,-"03# *G"# *#-3"'9#5 *&%0#*G";"&%&#* 3"),7# *#"&#%3,"))"9"&- *b *+"# * ),"0E *7)%,K&7#*"- *&%0# *%0;3%&# *G"#*
$%-"&-,")# *Ga,9'K,&',3"#*/0"*&%0# *$3%S"-%&# *#03 *+"# *"#$'+"#*G,#-'&-# */0"*&%0#*&" *$%0;%&# *&, *$7&7-3"3 *&,*
-3';"3#"3*#'0.*$'3*)a7+%0-"C
2)0#,"03#*$3%S"-#*Ga,&#-'))'-,%&#*W-"9$%3',3"#*"-*$%03*Ga'0-3"#*$"39'&"&-"#X*%&-*7-7*G7;")%$$7#5*+"3-',&#*':'&-*
7-7*37'),#7#*Ga'0-3"#*&%&5*G%&&'&-*),"0*b*0&*-3';',)*Ga"E$)%3'-,%&*Ga,9$)'&-'-,%&*G'&#*G"#*"#$'+"#*$0(),+#*03(',&#*
W)"*M%03#*H,3'("'0*b*F,E*"&*23%;"&+"5*)a7+%)"*Ga'3-*GaF,EX5*)"*)%&K*G"*+I"9,&#*W�)"*G0*J3,%0)5*J"#-,;')*HYHYX5*"-*
G'&#*G"#*"#$'+"#*."397#*#%,"&-*'97&'K7#*WoH^H*H'3#",))"5*M,-:4%&,+*H%&#5*q#%#$IT3"*4-3'#(%03KX*#%,"&-*
$0(),+# * Wo'3" * G" *]30E"))"#XC * ^& * <=>=5 * ' * 7-7 * G7;")%$$7 * 0&" * .%&+-,%& * G" * K7%Q)%+'),#'-,%& * #03 * )a,&#-'))'-,%&*
$"39"--'&-*G"*3"&#",K&"3*+I'/0"*$'3'(%)"*#03*)'*$3%;"&'&+"*G0*9,+3%$I%&"*G,..0#7*1*)a'$$),+'-,%& *9"#$%LJ2%$,
,&-"3.'+7"*$'3*)"*#"3;,+"*G"*+%G"*Z!*$"39"-*G"*#';%,3*"&*0-,),#'&-*#%&*-7)7$I%&"*9%(,)"*)"*),"0*%k*"#-*$)'+7*)"*
9,+3%$I%&" * /0" * )a%& * 7+%0-"C * ^& * ".."- * )" * #:#-T9" * G" * 37+"$-,%& * G"# * 9,+3%$I%&"# * G'&# * )a,&#-'))'-,%& * "#-*
G:&'9,/0"*1*#,*9%9"&-'&79"&-*0&*9,+3%$I%&"*&"*G,..0#"*$)0#5*)"*#:#-T9"*G"*)a,&#-'))'-,%&*#"*3"+%&.,K03"*"-*
3"G,#-3,(0"*#03*)a"&#"9()"*G"#*$'3'(%)"#*)'*#73,"*G"#*9,+3%$I%&"#*G,#$%&,()"#C

!%&*)&%!*W<==[Q<==\X*�P%+0#*4%&0#�**I--$1@@)%+0#%&0#C%3K@n@u$'K"�P4�,&�4P*
P"*$3%S"-*P4*,&*4P5*P%+0#*4%&0#*,&*4"+%&G*P,."5*$3%$%#"*0&*G,')%K0"*"&-3"*"#$'+"#*$I:#,/0"*"-*;,3-0")C*U'&#*
4"+%&G*P,."5*P%+0#*4%&0#*,&#-'))"*0&"*$'3-,"*G"*#%&*)'(%3'-%,3"*"-*"&K'K"*0&*-3';',)*#03*)R"#$'+"*;,3-0")**+%99"*
0&*"#$'+"*'+%0#-,/0"*$%-"&-,")C*P'*/0"#-,%&*#R"#-*')%3#*$%#7"*G"*+%99"&-*79"--3"*0&*#-3"'9*'0G,%*b*$'3-,3*G"*
)R"#$'+"*4PC*PR,G7"*K7&73')"*"#-*GR"E$73,9"&-"3*)"#*$%##,()"#*$"390-'-,%&#*"&-3"*)"#*"#$'+"#*$I:#,/0"#*"-*0&*
9%&G"*;,3-0")*"&*$3"&'&-*)"*#%&*+%99"*97G,'C*P"*(0-*"#-*G"*;73,.,"3*)'*9'&,T3"*G%&-*)"#*"#$'+"#*37#%&'&-#*b*
G,#-'&+"*W;,3-0")#X*9,E7#*';"+*G"#*"#$'+"#*'+%0#-,/0"*)%+'0E*W$I:#,/0"#X*'9T&"&-*b*0&*I:(3,G'-,%&*$'3'G%E')"*
$)'l'&-*$%##,()"9"&-*)R'0G,-"03*G'&#*)"#*G"0E*"#$'+"#*#,90)-'&79"&-C
Y##0*Ga0&"*+%))'(%3'-,%&*';"+* )'*4+I%%) *%. * -I"*F3- * Y&#-,-0-"*%. *MI,+'K%*W4FYMX5 * )" *$3%S"- *' *+%&#,#-7*G'&#* )"*
G7;")%$$"9"&- *Ga0& * "#$'+" * ;,3-0") * "- * G'&# * )' * +%&#-30+-,%& *Ga%(S"-# * W#%,"&- * #%&%3"#5 * #%,"&- *G" * -3',-"9"&-#*
#%&%3"#X*/0"*)"#*';'-'3#*W)"#*G%0()"#*&0973,/0"#X*$%0;',"&-*9'&,$0)"3C*Pa,&-73i-*7-',-*9%,&#*)'*+%&#-30+-,%&*G"*
+"-*"#$'+"*"&*#%,*/0"*)a,&-"3'+-,%&*"&-3"*+"-*"#$'+"*"-*0&*"#$'+"*$I:#,/0"*'+%0#-,/0"*"E,#-'&-C*P"#*'#$"+-#*G"*

?<*@*AB

http://locusonus.org/w/?page=LS+in+SL


37'),#9"*$37#"&-#*G'&#*4"+%&G*P,."*'*$"39,#*G"*+%&#-30,3"*0&*"#$'+"*G%0()"*G"*)'*+%03*G"*)'*M,-7*G0*P,;3"*b*F,E*
"&*23%;"&+"C*U'&#*)"*+'G3"*Ga0&"*,&;,-'-,%&*$'3*)"*."#-,;')*4"+%&G"*D'-03"5*+"--"*,&#-'))'-,%&*'*$3,#*.%39"*#03*
+"--"*('#"C*P"#*#"3;"03#*G"*4"+%&G*P,."*7-'&-*$3%$3,7-',3"#*W#%+,7-7*P,&G"&X5*)"#*+'$'+,-7#*G"*$3%K3'99'-,%&*
#%&- * ),9,-7"#C* D%0# *&%0# *#%99"# *;,-" * 3"&G0# *+%9$-" */0"* )"# *$%##,(,),-7# *G" *+37"3 *G0 *#%& *G'&# *4P*#%&-*
+%&-3',&-"# *'0E *".."-# * #%&%3"# *('#,/0"# *"- *b * )' * )"+-03" *G" * .,+I,"3# *'0G,%C *D%0# *';%&# *G� *$3%K3'99"3 *0&*
"&;,3%&&"9"&- * G" * -3',-"9"&- * '0G,% * W-$'( ,M)&)X * #03 * 0& * #"3;"03 * "& * $'3'))T)" * /0,5 * $,)%-7 * $'3 * )"# * G%&&7"#*
37+0$737"#*G'&#*4P*W+%%3G%&&7"#*"-*$%#,-,%&#*G"#*"#$'+"#*"-*G"#*%(S"-#X5*3"&;%:',-*"&*#-3"'9*)"#*-3',-"9"&-#*
#%&%3"#*'$$),/07#*'0E*%(S"-#* W#")%&* )"#*$3%$3,7-7#*+')+0)7"#*'+%0#-,/0"#*+%33"#$%&G'&-*'0E*'+-,%&#*"- *'0E*
G,9"&#,%&#*G"#*"#$'+"#*;,3-0")#X*"&*+%990&,+'&-*G,3"+-"9"&-*';"+*)"#*#"3;"03#*G"*4"+%&G*P,."C*F,&#,*&%0#*
%(-"&,%&#*G"#*3"-%03#*Ga'+-,%&#*"&*-"9$#*37")*"&-3"*G"#*9'&,$0)'-,%&#*"-*G"#*$%#,-,%&#*G'&#*0&*"#$'+"*;,3-0")*"-*
G"#*3"#-,-0-,%&#*#%&%3"#*G,..0#7"#*b*)'*.%,#*G'&#*4"+%&G*P,."*"-*G'&#*-%0-*"#$'+"*Ga7+%0-"*'$$3%$3,7C*M"#*'+-,%&#*
7-',"&- * "& * 3"-%03 * #$'-,'),#7"# * G'&# * 0& * "#$'+" * $I:#,/0"5 * )"# * #%&# * $3"&'&- * )"# * $3%$3,7-7# * '+%0#-,/0"#*
W37#%&'&-"#5*37;"3(73'&-"#X*G"#*"#$'+"#*;,3-0")#*-3';"3#7#C*P"*e*37#0)-'-*f*'0G,%*G,..0#7*G'&#*)R"#$'+"*$I:#,/0"*
"#-*+'$-7*"-*37,&S"+-7*"&*#-3"'9,&K*G'&#*4PC*D%0#*';%&#*G%&+*7-0G,7*)'*S%&+-,%&*"-*)a'3-,+0)'-,%&*W;,#0"))"#*"-*
#%&%3"#X*"&-3"*0&*"#$'+"*;,3-0")*"-*0&*"#$'+"*$I:#,/0"5*"-*$)0#*$37+,#79"&-5*+")0,*G"*)'*+%03*G"*)'*M,-7*G0*P,;3"C *
Pa7+3'&*#03* )"/0")*7-',-*$3%S"-7*)a"#$'+"*G"*4"+%&G*P,."*7-',-*"&*/0")/0"*#%3-"*)'*9"9(3'&"*"&-3"*+"#*G"0E*
"#$'+"#5*)"*#%&*7-'&-*#$'-,'),#7*Ga0&*"#$'+"*b*)a'0-3"*1*0&*#%&*)%,&-',&*G'&#*4"+%&G*P,."*7-',-*G,..0#7*+%99"*
7-'&-*e*"&*'33,T3"*f*G"*)a7+3'&5*0&*#%&*$3%+I"*e*"&*';'&-*f*G"*)a7+3'&*G'&#*)a"#$'+"*G"#*'0G,-"03#C*M"#*G"3&,"3#*
+%&-38)',"&-*#03*G"#*%3G,&'-"03#*+%&&"+-7#*b*4"+%&G*P,."*G"#*';'-'3#*$%0;'&-*.',3"*G"#*'+-,%&#*1*G7+)"&+I"3*G"#*
#%&#*'0*-3';"3#*Ga%(S"-#5*G7$)'+"3*G"#*%(S"-#*#%&%3"#5*"E+,-"3*G"#*%(S"-#*G'&#*+"3-',&"#*r%&"#*WGa".."-#X5*"-+C*P"#*
/0"#-,%&# * G" * #$'-,'),#'-,%& * #%&%3" * ),7"# * b * G"# * "&+I'{&"9"&-# * Ga"#$'+"# * W;,3-0")# * "- * $I:#,/0"#X5 * b * G"#*
$%#,-,%&&"9"&-#5 *G"# *'+-,%&# *"- *G"# *G7$)'+"9"&-# *Ga'0G,-"03#5 *%&- *7-7 *$3,9%3G,')"# *G'&# *+"--" * 37'),#'-,%&C*
Y##0"#*G"*$3%()79'-,/0"#*"-*G"*37'),#'-,%&#*'&-73,"03"#*#03* )"#*&%-,%&#*G"*#:9$'-I,"*W-0&,&KX*Ga"#$'+"#5*G"*
+'$-'-,%&*"&*9%(,),-7*G'&#*G"#*"&;,3%&&"9"&-#*#%&%3"#*W)"*$3%S"-*Q2*2#)*X5*"))"#*%&-*$"39,#*Ga,G"&-,.,"3*b*$'3-,3*
G0*$3%S"- *!"#$%&'()** )' *&%-,%&*G"*e*.,")G *#$'-,'),#'-,%&*f* W#$'-,'),#'-,%&*$'3*"&+I'{&"9"&-#*Ga"#$'+"#*"- *G"*
-"33',&#XC*
P"*$3%S"- *!8,2.,8!* '*7-7*'('&G%&&7*'$3T#*)'*37'),#'-,%&*G"*)a,&#-'))'-,%&*b*F,E*"&*23%;"&+"*$%03*"E$)%3"3*)'*
+%&#-30+-,%&*Ga0&*9%&G"*;,3-0")*#%&%3"*"-*'+%0#-,/0"*1*:(=,<&9).&2%+*+'3*,)*&%0#*"#-*'$$'30*/0"*)"#*3")'-,%&#*"-*
)"# * ,&-"3'+-,%&# * "&-3" * "#$'+" * ;,#0") * "- * )' * #:&-IT#" * #%&%3"5 * "& * $'3-,+0),"3 * G'&# * )" * +'# * GR"#$'+"# * ;,3-0")#*
37#%&'&-#5*'$$'3',##',"&-*+%99"*0&*-"33,-%,3"*."3-,)"*b*"E$)%3"3*"-*b*G7;")%$$"3C*P"#*3',#%&#*G"*+"-*'('&G%&*#%&-*
G"*$)0#,"03#*%3G3"#*1*>X*)'*+%9$)"E,-7*"-*)"*9'&/0"*Ga"..,+'+,-7*"-*G"*.)0,G,-7*G'&#*)"*+')+0)*#,90)-'&7*$'3*G"0E*
#"3;"03#*W4"+%&G*P,."*"-*P%+0#*4%&0#X*d*<X*)"*9'&/0"*G"*.,'(,),-7*G"#*#"3;"03#*G"*4"+%&G*P,."5*$3%;%/0'&-*G"#*
(0K#*.37/0"&-#*),7#*b*0&"*),9,-'-,%&*G"*+"#*#"3;"03#*"-*b*)'*#'-03'-,%&*G"#*+')+0)#*G7$"&G'&-*G0*&%9(3"*Ga';'-'3#*
$37#"&-#*#03*+"--"*$)'-"Q.%39"*d*?X*)"*G7.,+,-*G"*9'&,'(,),-7*"-*G"*$%##,(,),-7*G"*$3%K3'99'-,%&*#03*+"#*#"3;"03#*d*
LX*)'*&'-03"*+%99"3+,')"*"-*e*+%&#%99'-%,3"*f*G"*4"+%&G*P,."*W-%0-*#a'+IT-"X*G%&-*)a%(S"+-,.*"#-*9%,&#*G"*.'+,),-"3*
G"#*G7;")%$$"9"&-#*"-*G"#*"E$73,9"&-'-,%&#*/0"*G"*$3%$%#"3*0&*9%&G"*e*#%+,')*f*W37#"'0*#%+,')X*9%G7),#7*#03*
0&*G%0()"*37'),#-"*G"*)'*e*;3',"*;,"*f*"-*G"#*+%9$%3-"9"&-#*/0"*&%0#*:*9"&%&#C

'<%;E & ` & '.+a2/b.- & <(3*0 & c & %2()-;/+ & E*5.7*).* W<==[QCCCX * �67389" * 6%:5 * 4-7$I'&" * M%0#%-�*
I--$1@@)%+0#%&0#C%3K@n@u$'K"�DH4FN*

Y&,-,7*"&*<==[*$'3*67389"*6%:5*)"*:(&="'?(/,;$%2#,@,8"$./<'&,32*(92.(*WDH4FNX*"#-*0&"*;",))"*G%+09"&-',3"*
#03*)RI,#-%3,/0"*G"*)R'3-*'0G,%*"-*G"*)'*90#,/0"*"&*37#"'0*W-7)790#,/0"X*1*2'&%3'9'*G"#*$3'-,/0"#*"-*-"+I&,/0"#*
),7"#*'0E*-3'&#$%3-#*G"*#%&#*"-*'0E*'+-,%&#*#%&%3"#*b*G,#-'&+"5*+%99"*&%0;"'0*$'3'G,K9"*G"*)a7+%0-"C*t*$'3-,3*

??*@*AB

http://locusonus.org/w/?page=NMSAT


G"*)'*$3"9,T3"*;"3#,%&*>C=*#%0#*0&"*.%39"*-"E-0"))"5*+"-*I,#-%3,/0"*"#-*$3%$%#7*+%99"*0&"*3"##%03+"*/0,*#"3'*
9,#"*b*S%03*"&*+%&-,&0*#03*)'*('#"*Ga0&*+'G3"*+%&-3,(0-,.*G"*3"+I"3+I"*$%03*'(%0-,3*b*)'*;"3#,%&*<C=*/0,*#"3'*
3"&G0"*$0(),/0"*#%0#*)'*.%39"*GR0&"*('#"*G"*G%&&7"#*+%&#0)-'()"*"-*7G,-'()"*"&*),K&"*W#03*Y&-"3&"-*d*('#"*G"*
G%&&7"#*G7;")%$$7"*$'3*4-7$I'&"*M%0#%-XC
P'*.%39"*K7&73')"*G0*DH4FN*"#-*0&"*#-30+-03"*G"*('#"*G"*G%&&7"#C*P'*$)0$'3-*G"#*"&-37"#*"-*,-"9#5*-")#*/0"*
)"#*7;7&"9"&-#5*)"#*g0;3"#*"-*)"#*G7;")%$$"9"&-#*-"+I&%)%K,/0"#5*"#-*+%99"&-7"*$'3*0&"*G"#+3,$-,%&*+%03-"*
#0,;,"*$'3*)"#*37.73"&+"#*G"#*#%03+"#*G"*)R,&.%39'-,%&*+,-7"*W),"&#5*"-+CXC*PR,G7"*$3,&+,$')"*"#-*G"*+%&#-30,3"*G"#*
,&-"3.'+"#*90)-,$)"#*$%03*#"*+%&&"+-"3*b*)'*('#"*G"*G%&&7"#C*M"+,*%..3,3'*$)0#,"03#*$%##,(,),-7#*G"*&';,K'-,%&*"-*
GR7G,-,%&*G"#*"&-37"#C*P'*;"3#,%&*'+-0"))"*"#-*%3K'&,#7"*#")%&*0&*%3G3"*+I3%&%)%K,/0"*#%0#*0&"*.%39"*-"E-0"))"*
),&7',3"C*Y)*"#-*G,;,#7*"&*G"0E*$'3-,"#5*)'*$3"9,T3"*+%&+"3&"*)RI,#-%,3"*"-*)'*),--73'-03"*'&+,"&&"#*S0#/0R'0*'&&7"#*
V=5*)'*#"+%&G"*"#-*0&"*),#-"*GRg0;3"#*"-*G"*37.73"&+"#*G"*>\A=*S0#/0Rb*$37#"&-C*Y)*"#-*+%9$)7-7*$'3*0&*-3%,#,T9"*
+I'$,-3"*+%&+"3&'&-*0&"*),#-"*')$I'(7-,/0"*GR'3-,+)"#*"- *G"*$0(),+'-,%&#*#+,"&-,.,/0"#C*`-'&-*G%&&7"*)'*&'-03"*
I:(3,G"*G"*)R,&.%39'-,%&*#7)"+-,%&&7"5*"-*9')K37*/0"*+"--"*#-30+-03"*),&7',3"*3"#-"*0&"*3"##%03+"*;'),G"*"-*;')'()"5*
&%0#*$3%$%#%&#*G"* .'+,),-"3 *G"#*9%:"&#*90)-,$)"#*GR'++T#*"- *G"*&';,K'-,%&*G'&#* )'*('#"*G"*G%&&7"#5 *+")'*
'0K9"&-"3'*G"*9'&,T3"*#,K&,.,+'-,;"*#%&*0-,),#'-,%&*$'3*)"#*+I"3+I"03#5*)"#*'3-,#-"#*"-*)"#*90#,+,"&#C
PR%(S"+-,.*G"*+"*$3%S"-*"#-*G"*37;7)"3*"-*G"*G7+%0;3,3*G"#*),"&#*"-*G"#*+3%,#"9"&-#*"&-3"*G"#*G,#+,$),&"#*)"*$)0#*
#%0;"&- *%(#"3;7"# *#7$'379"&-5 * -"))"# * /0" *'3- * "- *90#,/0"5 * )"# * #+,"&+"# *"- * -"+I&%)%K,"#5 * )"# *9%G,.,+'-,%&#*
#%+,')"#*"-*%(#"3;'-,%&#*#%+,%)%K,/0"#5*)"#*'$$3%+I"#*$I,)%#%$I,/0"#5*"-*G"#*7-'-#*;,#,%&&',3"#*"-*$3%)"$-,/0"#*
$37#"&-#*G'&#*+"#*G%9',&"#*"-*G'&#*)'*),--73'-03"*GR'&-,+,$'-,%&C*^&*3"-%035*+"+,*G%&&"3'*0&"*;,#,%&*$)0#*+)',3"*G"*
)RI,#-%,3"*37+"&-"*G"*)R'3-*#%&%3"*"-*"&*90#,/0"*G'&#*)"*+%&-"E-"*'+-0")*G"#*"&;,3%&&"9"&-#*-"+I&%)%K,/0"#*"&*
37#"'0C*U'&#*+"*G%9',&"*&',##'&-*"&-3"*90#,/0"*"-*'3-#*;,#0")#5*)'*9,#"*"&*"#$'+"*;,'*)"#*37#"'0E*$3'-,/07"*
G'&#*)R'3-*'0G,%*"#-*+"3-',&"9"&-*"E"9$)',3"C*x,#-%3,/0"9"&-*+%&#-,-07#*$'3*G"#*+3%,#"9"&-#*"&-3"*G"#*+I'9$#*
G"*#';%,3*"-*G"*G7;")%$$"9"&-5*"-5*G"#*g0;3"#*"-*G"#*-3'S"+-%,3"#*GR'3-,#-"#5*)"#*-"33,-%,3"#*G0*&"-n%3p"G*#%0&G*
"-*G"*)'*90#,/0"*"&*37#"'0*9%&-3"&-*)'*.'(3,+'-,%&*+%&-,&0"*"&-3"*'3-*"-*#%+,')*WG'&#*)"#*,9$37K&'-,%&#*#%+,%Q
-"+I&,/0"#X5*>X*GR0&"*$'3-5*$'3*)R"E$)%3'-,%&*"E$73,9"&-')"*G"#*-"+I&,/0"#*"-*G"#*-"+I&%)%K,"#*G"*37#"'0d*<X*"-*
GR'0-3"*$'3-5*$'3*)'*$3%$%#,-,%&*GR"E$73,"&+"#*G"*$"3+"$-,%&5*,&Q#,-0*"-*,&Q-"9$%5*S%0'&-*#03*G"#*'+-,%&#*b*G,#-'&+"*
"-*G"#*-3'&#$%3-#*G"*#%&#C*
PR7-'(),##"9"&-*GR0&"*-"))"*3"##%03+"*G"9'&G"*G"*9"--3"*"&*$)'+"*0&"*e*;",))"*f*G%+09"&-',3"*"-*-I79'-,/0"5*
;%,3"* -"+I&%)%K,/0"5*$'3* )'*3"+I"3+I"*"-* )"*+%))"+-'K"*GR,&.%39'-,%&#*;'),G7"#*#03* )"*#0S"-* W%0*b* .',3"*;'),G"3*
$0,#/0"*)"*G%9',&"*"#-*"&*$)",&"*7;%)0-,%&*"-*"#-*-3T#*'+-,.*G'&#*)R'+-0'),-7XC

'.a&;+79)+*3*W<==\QCCCX*�P%+0#*4%&0#5*4FYM*MI,+'K%�**I--$1@@)%+0#%&0#C%3K@n@u$'K"�D"n�F-)'&-,#*
P%+0#*4%&0#*+%))'(%3"*';"+*)"*G7$'3-"9"&-*F3-*z*N"+I&%)%K:*G"*4FYM*W4+I%%)*%.*-I"*F3-*Y&#-,-0-"*%.*MI,+'K%X*
$%03*)'*37'),#'-,%&*GR0&*9%&G"*;,3-0")*90)-,Q0-,),#'-"03*('#7*#03*)"*9%GT)"*G"*4"+%&G*P,."*"-*"&-,T3"9"&-*G7G,7*b*
)R"E$73,9"&-'-,%&*'0G,%C*M"*$3%K3'99"*'*7-7*$%3-7*$'3*)"*$3%K3'99"*,&-"3&'-,%&')*$0Z&W<==[Q<=><XC
U"*9'&,T3"*#,9,)',3"*b*4"+%&G*P,."*%0*'0E*S"0E*;,G7%*"&*),K&"5*+I'/0"*0-,),#'-"03*%0*;,#,-"03*$%033'*-7)7+I'3K"3*
0&"*'$$),+'-,%&*/0,*)0,*$"39"--3'*GR'++7G"3*)%+')"9"&-*#03*#'*$3%$3"*9'+I,&"5*'0*e*3"&G0*f*9,#*b*S%03*Wb*#%&*7-'-*
G0*9%9"&-XC*MI'/0"*+%$,"*G0*9%&G"*;,3-0")*"#-*3"),7"*'0*#"3;"03*',&#,*+I'/0"*e*'-)'&'0-"*f*$"3l%,-*)"#*'+-,%&#*
".."+-07"#*"&*),K&"*$'3*)"#*'0-3"#*"-*)"#*9%G,.,+'-,%&#*+%&-,&0"))"#*G0*9%&G"C*P'*$3,&+,$')"*G,..73"&+"*"&-3"*:(=,
<&9).&2%*"-*4"+%&G*P,."*"#-*)R,&-7K3'-,%&*'##"r*#%$I,#-,/07"*G"#*$%##,(,),-7#*G"*&0973,#'-,%&*"-*G"*#:&-IT#"*'0G,%5*
"- * )" * .',- * /0" * )' * &';,K'-,%&5 * )R'3+I,-"+-03" * "- * )R"#-I7-,/0" * #%&- * $"&#7"# * "& * $3"9,"3 * ),"0 * $%03 * "E$)%3"3 * )"#*
"E$73,"&+"#*GR7+%0-"C
40,-"*'0*$3%S"-*P4*,&*4P*,&,-,7*+%99"*0&*"#$'+"*$'3-,+,$'-,.*;,3-0")*WG"*$"3.%39'&+"X5 *:(=,<&9).&2%*"#-*'$$'30*
-3T#*;,-"*+%99"*0&*$%-"&-,") *G"*G7;")%$$"9"&- *'3-,#-,/0"*#03* )"#*/0"#-,%&#*G"* )a'0G,%*;,3-0") *"- *+%99"*0&*
"#$'+"*'-"),"3*b*G"#-,&'-,%&*G"#*7-0G,'&-#*"&*7+%)"*Ga'3-C*Pa%3,K,&'),-7*G0*$3%S"-*/0'#,Qe*I"3+0)7"&*f*D"n*F-)'&-,#*
37#,G"*G'&#*)'*.%+'),#'-,%&*#03*)"#*'+%0#-,/0"#*;,3-0"))"#*G'&#*G"#*"#$'+"#*"-*#03*)'*9%(,),#'-,%&*G0*#%&*+%99"*
$%-"&-,")*"E$3"##,.C*P"#*$3"9,T3"#*G,#+0##,%&#*#03*)a7-'(),##"9"&-*Ga0&*-")*9%&G"*%&-*$%3-7*#03*)"#*/0"#-,%&#*G"*
;,#0'),-7*1*.'))',-Q,)*0-,),#"3*G"#*3"&G0#*37'),#-"#*u*q0*"&;,#'K"3*0&*9%&G"*'(#-3',-5*)"#*"#$'+"#*&a7-'&-*3"$37#"&-7#*
/0"*$'3*G"#*e*.,)#*f*u*M%99"&-*3"$37#"&-"3*7K')"9"&-*)"#*$37#"&+"#*W';'-'3#X*"-*G%&&"3*)'*#"&#'-,%&*G"*+%Q
$37#"&+" *G'&# * )"# *"#$'+"# *u * W"& *#a7)%,K&'&- *G"# *';'-'3# *'&-I3%$%9%3$I,/0"# *G" *4"+%&G *P,."XC *^))"# *%&-*
7K')"9"&-*$%3-7*#03*)'*&'-03"*G"#*'+-,%&#*#%&%3"#*3"&G0"#*$%##,()"#*G'&#*+"*9%&G"C*
U"#*37#0)-'-#*%&-*-3T#*;,-"*7-7*"E$)%,-7#*9')K37*)'*-h+I"*,&+%99"&#03'()"*G"*)'*$3%K3'99'-,%&*W?U5*#:&-IT#"*
'0G,%5*-3',-"9"&-#*'0G,%X*$0,#/0a,)*'*7-7*G7+,G7*G"*+%&#-30,3"*+"*9%&G"*A'"*,%#')&#D+*$%03*e*G"#,K&"3*f*+")0,Q+,*"-*

?L*@*AB

http://locusonus.org/w/?page=New+Atlantis


$%03*$3%K3'99"3*G"#*')K%3,-I9"#*$"39"--'&-*G"*K7&73"3*G"#*"#$'+"#*'+%0#-,/0"#*#,90)7#*"-*G"*$"39"--3"*G"#*
,&-"3'+-,%&#*"&-3"*)"#*+%Q$37#"&-#C*P"*-,-3"*G0*$3%S"-*.',-*37.73"&+"*b*0&*7+3,-*7$%&:9"*G"*J3'&+,#*]'+%&5*G'-'&-*
G"*>V<LQ>V<V5*G'&#*)"/0")*,)*G7+3,-*0&*9%&G"*0-%$,/0"*';"+*"&-3"*'0-3"#*G"#*$I7&%9T&"#*#%&%3"#*,&+3%:'()"#*1*
I--$1@@K')),+'C(&.C.3@'3p1@><>L[@($-Vp[<A[B+@.>V<C,9'K"* W"- * $'K"# * #0,;'&-"#5 * G%&- * $'3-,+0),T3"9"&-*
I--$1@@K')),+'C(&.C.3@'3p1@><>L[@($-Vp[<A[B+@.>VLC,9'K"* d* )'*;"3#,%&*%3,K,&')"*"&*)'&K0"*'&K)',#"*"#-*G,#$%&,()"*
,+,* 1*I--$1@@%3"K%&#-'-"C"G0@,&#-30+-@$I)?=<@-"E-#@('+%&@'-)'&-,#CI-9)*XC*F.,&*Ga'##03"3*)"*G7;")%$$"9"&-*-"+I&,/0"*
G0 *$3%S"-5 *&%0# *';'&l%&# *7-'$" *$'3 *7-'$" *#03 *0&" *('#" *G" *$3%K3'99'-,%& *%$"&*#%03+" */0, *"#- *+"))" *G"*
)a'##%+,'-,%&*G"*)a"&;,3%&&"9"&-*G"*$3%K3'99'-,%&*'0G,% *-$'(,M)&)+ ,+")0,*G"*?U*W-)./)X*"-*+")0,*%$73'-%,3"*
W-E&D".X*1*>X*0&*#:#-T9"*G"*#"3;"03*+),"&-*W+"*/0,*$"39"-*Ga'##03"3*/0"*)"*9%&G"*"#-*90)-,Q0-,),#'-"03X*d*<X*DFO5*
:(=,<&9).&2%,P2(=('5*0&*"&;,3%&&"9"&-*G"*3"&G0*?U*37K,##'&-*)"#*3TK)"#5*)"#*3"&G0#*;,#0")#*"-*)"#*,&-"3'+-,;,-7#*d*
?X*0&*"&;,3%&&"9"&-*'0G,%Q&0973,/0"*W2GX*$"39"--'&-*)"#*+')+0)#*'0G,%*"&*-"9$#*37")*"&*+%337)'-,%&*';"+*)"#*
$'3'9T-3"# * G" * )a"#$'+" * ;,#0") * ?U * d * LX * 0& * #:#-T9" * G" *1)&DA2./2.C ,'G'$-7 * b * )' * #$7+,.,+,-7 * +%9$)"E" * G"*
)a'3+I,-"+-03"*;,3-0"))"*G",:(=,<&9).&2%+ ,$"39"--'&-*G"*+')+0)"3*"-*Ga'&'):#"3*)"#*-3'S"+-%,3"#*"-*)"#*$'3+%03#*G"*
$3%$'K'-,%&*G"#*#%&#5*"&-3"*)"#*#%03+"#*#%&%3"#*"-*)'*$%#,-,%&*Ga0&*'0G,-"035*#")%&*)"#*$3%$3,7-7#*G"#*"#$'+"#*
-3';"3#7#*W"-*$%##7G'&-*G"#*%0;"3-03"#*1*$%3-"#5*."&i-3"#5*"-+CXC
P" * $3,&+,$" * G" * +%&-3,(0-,%& * b * +" *9%&G" * ;,3-0") * "#- * ('#7 * #03 * )" * $"0$)"9"&- * $3%K3"##,. * G" * +")0,Q+, * $'3 * )'*
+%&#-30+-,%&*Ga"#$'+"#*G%&-*)"#*$3%$3,7-7#*'+%0#-,/0"#*#%&-*+')+0)7"#*"&*.%&+-,%&*G"*;'3,7-7*G"*9'-73,'0E5*G"*
G,9"&#,%&#*"-*G"*;%)09"#*/0,*#%&-*G7+,G7#*$'3*)a0-,),#'-"035*"-*$'3*)'*9,#"*b*G,#$%#,-,%&*Ga%(S"-#*#%,-*#%&%3"#*#%,-*
':'&-*0&"*'+-,%&*#%&%3"*W+377#*$'3*)a0-,),#'-"03*"-*e*-7)7+I'3K7#*f*G'&#*)"*9%&G"X*"-*/0,*#"3%&-*e*,&-"3$37-7#*f*
$'3*)a"&;,3%&&"9"&-*;,3-0")*'+%0#-,/0"*G'&#*)"/0")*,)#*#"*-3%0;"&-*"&*.%&+-,%&*G"*)'*$%#,-,%&*G"*)a'0G,-"03*W/0,*$"0-*
(,"&*"&-"&G0*#"*G7$)'+"3*"-*i-3"*"&*9%0;"9"&-XC
t*$'3-,3*G0*-"E-"*G"*J3'&+,#*]'+%&5*&%0#*';%&#*G7.,&,*G"#*+)'##"#*Ga%(S"-#*$%0;'&-*%..3,3*G"#*+%9$%3-"9"&-#*"-*
G"#*$3%$3,7-7#*#%&%3"#*G'&#*0&*"#$'+"*;,3-0")*"-*$%0;'&-*e*#"*3'++%3G"3*f*%0*#a"&+I'{&"3*b*)a',G"*Ga%$73'-,%&#*
G" * #:&-IT#" *'0G,%Q&0973,/0"# * 1 * >X * %(S"-# * #%&%3"#5 *9%(,)"# * $%0;'&- * i-3" * G7$)'+7# * $'3 * )"# * 0-,),#'-"03# * "-*
,&-"3'+-,.#*d*<X*"#$'+"#*#%&%3"#5*37#%&'&-#*"-*37;"3(73'&-#*)%3#/0a0&*%(S"-*#%&%3"*:*"#-*,&-3%G0,-*d*?X*'++"##%,3"#5*
$%3-7#*$'3* )a'0G,-"03*G'&#* )a"#$'+"*;,3-0") *W(%0+I%&#*Ga%3",))"5 *+%3&"-*Ga7+%0-"5 *+'#/0"*37#%&'&-5*"-+CX*"-*/0,*
9%G,.,"&-*)'*37+"$-,%&*"-*)'*$"3+"$-,%&*#%&%3"#5*9',#*0&,/0"9"&-*$%03*0&*0-,),#'-"03*d*LX*-0:'0E*#%&%3"#5*/0,*
-3'&#9"--"&-*)"*#%&*Ga0&*"&G3%,-*b*0&*'0-3"5*#'&#*G,9,&0"3*#%&*'9$),-0G"*/0"))"*/0"*#%,-*)'*G,#-'&+"*d*AX*r%&"#5*
G'&#*)"#/0"))"#*)"*#%&*"#-*9%G,.,7*$'3*0&*".."-*)%+')*W'0-3"*/0"*+")0,*G"*)'*37#%&'&+"X*d*"-*Ga'0-3"#*%(S"-#*/0,*#%&-*
,&;"&-7#*"- *&"*#%&-*$'#*$37#"&-7#*G'&#* )"* -"E-"*G"*J3'&+,#*]'+%&*1 *VX*9,+3%$I%&"#5*%0;"3-#*#03* )"*9%&G"*
$I:#,/0"5*G%&&'&-*)'*$%##,(,),-7*G"*-3'&#9"--3"*)"*#%&*G'&#*0&*"#$'+"*"E,#-'&-*"-*G"*37+0$73"3*)"*#%&*37;"3(737*
G'&#*+")0,Q+,*d*BX*'03'#5*/0,*#%&-*#,9,)',3"#*'0E*'++"##%,3"#*9',#*/0,*,&.)0"&-*7K')"9"&-*#03*)a'0G,-,%&*"-*#03*)'*
$"3+"$-,%&*G"#*'0-3"#*0-,),#'-"03#*$)'+7#*"&*$3%E,9,-7*d*[X*;%,E5*+a"#-QbQG,3"*)'*$%##,(,),-7*Ga,&-7K3"3*"-*Ga"&;%:"3*
G'&#* )"*9%&G"*;,3-0") * )'*;%,E*+'$-7"*G"* )a0-,),#'-"03*Wb* )a',G"*Ga0&*9,+3%$I%&"X5 *+%99"*0&"*#%3-"*Ga".."- *G"*
;"&-3,)%/0,#9"5*"&*)a"&;%:'&-*"&*#-3"'9,&K*"-*"&*)'*$)'l'&-*G'&#*0&*"#$'+"5* -%0-*"&*':'&-* )'*$%##,(,),-7*G"*
)a7+%0-"35*9%G,.,7"*$'3*)"#*$3%$3,7-7#*G"*)a'+%0#-,/0"*;,3-0"))"C
2)0#,"03# *"&S"0E *#%&- *$37#"&-# *G'&# * )' * #-30+-03'-,%& *Ga0& * -") *9%&G" * d * +"0EQ+, * +%&+"3&"&- *"- * ,&-"33%K"&- * )"*
9',&-,"&*Ga0&"*+37G,(,),-7 *G"#* 3"&G0#*'+%0#-,/0"#*"&* .%&+-,%&*G"* )'*$"3+"$-,%&*#$'-,')"5 * )a"&K'K"9"&-*G"* )'*
3"$37#"&-'-,%&*G'&#*0&*37'),#9"*"#-I7-,/0"*"-*G'&#*0&*"&;,3%&&"9"&-*,9'K,&',3"*W,)*&"*#a'K,-*$'#*"&*$3"9,"3*),"0*
G"*3"$3%G0,3"*G"#*#,90)'-,%&#X5*)"#*+'3'+-T3"#*G"*;73'+,-7*G"#*,&-"3'+-,%&#5*"-+C*F0*#0S"-*G"*)'*3"$37#"&-'-,%&*G"#*
';'-'3# * W)"# * 0-,),#'-"03# * +%Q$37#"&-# * G'&# * )a"#$'+" * ;,3-0")X5 * )a'#-0+" * ' * 7-7 * G" * #0$$)'&-"3 * )a'$$'3"&+"*
'&-I3%$%9%3$I,/0"*G"*+"0EQ+,*$'3*0&*#:#-T9"*G"*#)*('),J2%2".,$"39"--'&-*G"*.%+'),#"3*#03*)"#*%$73'-,%&#*"-*)"#*
e*"..%3-#*f*9"&7#*$'3*)"#*0-,),#'-"03#*$%03*+37"3*G"#*'+-,%&#*#%&%3"#*$)0-8-*/0"*#03*)a'#$"+-*"#-I7-,/0"*G0*G%0()"*
&0973,/0"* W$"3#%&&'K"XC *N%0-".%,# * )' */0"#-,%&*&a"#- *$'#*"&+%3"* 37#%)0"*'0S%03GaI0, *b *#';%,3 *#, * )a';'-'3 *"#-*
3"$37#"&-7*K3'$I,/0"9"&-*G'&#*)a"#$'+"*%0*#,*#'*e*$37#"&+"*f*&a"#-*/0"*$03"9"&-*'0G,%C*Ua'0-3"#*'#$"+-#*#%&-*
'0##,*"&*G,#+0##,%&*b*$3%$%#*G"#*$3%+7G03"#*-"+I&,/0"#*G"*+')+0)*'0G,%*"&*.%&+-,%&*G"#*$'3'9T-3"#*#$'-,'0E*"-*
G"#*G"K37#*G"*+%9$)"E,-7*G"*+"#*+')+0)#*$'3*3'$$%3-*b*+"*/0,*$"0-*3"#-"3*K73'()"*"-*9'{-3,#'()"*G'&#*)"*-3';',)*G"*
$3%K3'99'-,%&C *:(= ,<&9).&2%* G7;")%$$7 * G"$0,# * <==\ *"#- * b * )a7-'- * G" * $3%-%-:$" * #03 * )"/0") * G"# * $I'#"# *G"*
G7;")%$$"9"&-*"-*G"*$3%K3'99'-,%&*#%&-*"&+%3"*&7+"##',3"#C*Y)*"#-*$%03*)a,&#-'&-*9,#*"&*-"#-*G'&#*G"#*#73,"#*G"*
n%3p#I%$#*';"+*G"#*7-0G,'&-#*'.,&5*Ga0&"*$'3-5*Ga'97),%3"3*+"3-',&#*$%,&-#*WG%&-*)a"3K%&%9,"*G"*)a,&-"3.'+"*G"*
-3';',)*"-*)'*.)0,G,-7*G"#*#7/0"&+"#*G"*+%&#-30+-,%&*G'&#*)"*9%&G"*;,3-0")X5*"-5*Ga'0-3"*$'3-5*G"*$37;%,3*0&"*9,#"*b*
G,#$%#,-,%&*"&*),K&"*G"*:(=,<&9).&2%* Wb*)a',G"*Ga0&*#"3;"03*G7G,7X*'.,&*/0"*)"#*7-0G,'&-#*"-*)"#*'3-,#-"#*$0,##"&-*
G7;")%$$"3*"-*+%&#-30,3"*G"*9'&,T3"*+%&-,&0"*G"#*%(S"-#*"-*G"#*"#$'+"#*#%&%3"#C*_&*G"3&,"3*'#$"+-*/0a,)*#a'K,-*
G"*#-'(,),#"3*"#-*+")0,*G"*)a'--3'+-,;,-7*G"*+"--"*9,#"*b*G,#$%#,-,%&*/0,*$%033'*$%3-"3*)"#*90)-,$)"#*9%-,;'-,%&#*G"#*

?A*@*AB

http://gallica.bnf.fr/ark:/12148/bpt6k82587c/f162.image
http://oregonstate.edu/instruct/phl302/texts/bacon/atlantis.html
http://gallica.bnf.fr/ark:/12148/bpt6k82587c/f164.image


0-,),#'-"03# *b * ;"&,3 * G7;")%$$"3 *"- * b * )'&+"3 *G"# *"E$73,9"&-'-,%&# *"& * 3")'-,%& *';"+ * )"03# * -3';'0E * ,&G,;,G0")#*
3"#$"+-,.#*W,&#-'))'-,%&#5*$"3.%39'&+"#5*"-+CX*W+%99"*$'3*"E"9$)"*)'*$3%$%#,-,%&*G"*2'0),&"*q),;"3%#*"-*G"*#%&*
+%))"+-,.*FqH*F;'-'3*q3+I"#-3'*H"-';"3#"*G"*37'),#"35*b*)'*#0,-"*G"*)"03#*37'),#'-,%&#*G'&#*4"+%&G*P,."5*G"#*
$"3.%39'&+"#*90#,+')"#*"-*#%&%3"#*$0(),/0"#XC
P"#*%(S"+-,.#*G"*:(=,<&9).&2%*#%&-*G"*$)0#,"03#*%3G3"#*1*>X*+37"3*0&*"&;,3%&&"9"&-*/0,*$"39"--3'*'0E*7-0G,'&-#*"-*
'0E *'3-,#-"# *Ga'$$3%+I"3 *"- * Ga"E$73,9"&-"3 *G"# *97-I%G"# * -7)79'-,/0"# */0"#-,%&&"3 *G" *9'&,T3" * #%&%3" * )"#*
.3%&-,T3"#*$I:#,/0"#5*K7%K3'$I,/0"#*"-*+0)-03"))"#*d*<X*Ga,&-"33%K"3*)a7-'-*'+-0")*G"*)'*3"+I"3+I"*"-*G"*)a0#'K"*
'0G,%*G'&#*)"*G%9',&"*G"#*"&;,3%&&"9"&-#*;,3-0")#*"&*),K&"*"-*Ga,&.)0"&+"3*G"#*7;%)0-,%&#*$%-"&-,"))"#*G"*+")0,Q
+,*d*?X*,&,-,"3*0&*"#$'+"*Ga"E$73,9"&-'-,%&*G"#*.'l%&#*G%&-*)"#*%(S"-#*;,3-0")#*$"0;"&-*#"*3'$$%3-"3*'0*#%&C

E2[232).&`&=./Z2/59)0.3&-.&0195[&7*V/.*W<==\QCCCX*�60),"&*M)'0##�
3e-e8e:7*"#-*0&"*$"3.%39'&+"*37'),#7"*G'&#*G"#*#,-"#*&'-03")#*%0*G'&#*G"#*"#$'+"#*$0(),+#*03(',&#C*N3%,#*b*
+,&/*$"3.%39"03#*7/0,$7#*+I'+0&*Ga0&*G,#$%#,-,.*G"*G,..0#,%&*#%&%3"*$%3-'()"*"-*+%&&"+-7#*;,'*0&*37#"'0*#'&#*�)*
$'3+%03"&-*0&*#,-"C*MI'+0&*#:&-I7-,#"*"-*9%GT)"*G"#*#%&#*/0a,)*G,..0#"*"-*#$'-,'),#"*#03*)a"&#"9()"*G"#*G,#$%#,-,.*
"9('3/07#C * Y)# * +37"&- * "&#"9()" * 0&" * #+0)$-03" * #%&%3" * G" * K3'&G" * G,9"&#,%& * /0, * #a,&#+3,- * ;,#0"))"9"&- * "-*
'+%0#-,/0"9"&-*G'&#*)"*#,-"*G'&#*)"/0")* ,)#*7;%)0"&-C*M"--"*7-"&G0"*#%&%3"*.%397"*G"*#%&#*"&*9%0;"9"&-*
+%0;3"*0&"*"#$)'&'G"5*0&*+'33".%035*#a7-"&G*G0*I'0-*Ga0&*,99"0()"*S0#/0ab*)a"E-379,-7*Ga0&"*$)'+"5*#"*+%&+"&-3"*
#03*0&"*$%3-,%&*G"*30"5*#"*G7$)%,"*#03*0&*#-'G"*G"*/0'3-,"3*%0*0&*-"33',&*;'K0"C*3"1"%".(*"#-*0&"*.%39"*#%&%3"*
&%9'G"*S%07"*b*)a7+I"))"*Ga0&*#,-"C*^))"*$"0-*#a'$$'3"&-"3*b*0&"*#+0)$-03"*%0*b*0&*9%(,)"*G%&-*)"#*7)79"&-#*"&*
7/0,),(3" *&" *#"3',"&- *$'# *9'-73,")# *9',# * $03"9"&- * #%&%3"# * 1 * G,..73"&-# * #%&# * #%&- * G7$)%:7# *G'&# * )a"#$'+"*
"&;,3%&&'&-*$0,#*9,#*"&*7/0,),(3"*"-*"&*9%0;"9"&-*)"#*0&#*';"+*)"#*'0-3"#*$%03*+37"3*0&"*%++0$'-,%&*G,#+3T-"5*
+,&7-,/0"**"-*#$'-,')"*G'&#*)a"&;,3%&&"9"&-C*3"1"%".(*'*7-7*$37#"&-7"*b*N')),&&*)%3#*G"*)'*9'&,."#-'-,%&*N0&"G*
M,-:*"&*<=>>C*

E@$.C$?*W<=>=QCCCX*�F)"S%*U0/0"�
345(657IfgD,3').%#"**4"$&(%,A"',5.B7Z1(#&(/,6$($(/,7J(.&%*WN3'&#M%99!%0-"#*$%03*G"#*7;7&"9"&-#*
"&*'--"&-"*,&'--"&G0#XC*345(657*"#-*0&"*$"3.%39'&+"*#%&%3"*),7"*b*)'*#,-0'-,%&*"-*'0*),"0*/0,*3"&G*'0G,()"*"-*
'9T&"*b*&%-3"*$%3-7"*)"*$':#'K"*#%&%3"*#$"+-3')*G'&#*)"/0")*&%0#*;,;%&#*"&*G,3"+-*<LI@<LIC*P"#*#%&#*#%&-*
$37#"&-#*G'&#*)"*3"K,#-3"*G0*#$"+-3"*7)"+-3%9'K&7-,/0"*$'3* )'*-7)797-3,"*#'-")),-',3"5* )a'+-,;,-7*G"*)a,%&%#$IT3"*
W3'G,%*&'-03"))"*%0 *.)&$')9,')/2"X5*)a^O2*W$I7&%9T&"#*#%&%3"#*#"9()'()"#*b*G"#*;%,E*7)"+-3%9'K&7-,/0"#X5*)"*
+%&-38)" * -7)7$'-I,/0" *b *A=xr5 * )"# *%&G"# *+%03-"# * 3'G,% *%#+,))'&- *G'&# *0& *"&-3"QG"0E *7-3'&K"5 * 3'$$")'&- * )"#*
-3'&#9,##,%&#*+I'9'&,/0"#*'0S%03GaI0,*%0(),7"#C*345(657*"#-*0&*$3%S"-*G"*3"+I"3+I"*#03*)'*+%990-'-,%&*/0,*

?V*@*AB



#"*G7;")%$$"*G"$0,# * -3%,#*'&&7"#C *345(657* "#- *0&* -"39"*/0, *"&* .3'&l',#*$"0- *#"* 3'$$3%+I"3*G"*e*-3%+*f*
W7+I'&K"*G"*;')"03*9'-73,"))"*%0*,99'-73,"))"*1*#"3;,+"#5*+%&&',##'&+"5*#';%,3Q.',3"5*"-+CXC*Y)*#a'K,-*Ga0&"*$3'-,/0"*
#%+,')"*/0,*'*7-7*)"*$,),"3*7+%&%9,/0"*G"#*'&+,"&&"#*+%990&'0-7#*$3,&+,$')"9"&-*G'&#*)"#*+%&-,&"&-#*G0*40G*"-*
/0a,)*G";,"&-*"&+%3"*$)0#*$"3-,&"&-*Ga"E$)%3"3*'0S%03GaI0,*b*)a'0)&"*+"*/0,*"#-*+%&#,G737*+%99"*0&"*e*+3,#"*fC*
U'&# * )" * +%&-"E-" * '+-0") * G" * )' * 3"+I"3+I" * "- * G'&# * +")0, * G"# * $3'-,/0"# * "E$73,9"&-')"# * '3-,#-,/0"#5 * "#-*
+%990&79"&-*'$$")7*0&*e*.)0E*f*)"#*9%9"&-#*Ga7+I'&K"#*/0,*#"*$'##"&-*G'&#*)"#*37#"'0EC*N"+I&,/0"9"&-*
$'3)'&-*"-*G"*9'&,T3"*#0++,&+-"5*+"+,*+%&+"3&"*)"#*-3'&#."3-#*G"*$'/0"-#*NM2@Y2*"&;%:7#*b*-3';"3#*)"#*G,..73"&-"#*
+%0+I"#*G"*-3'&#$%3-*"-*G"*$3%-%+%)"#*G"*+%990&,+'-,%&*9,#*"&*$)'+"*#03*Y&-"3&"-C*N%0-*Ga'(%3G5*345(657*"#-*
+%&#-30,-*+%99"*0&"*,&.3'#-30+-03"*G"*#:#-T9"*')-"3&'-,.*G"*+%990&,+'-,%&C*2%03*i-3"*G7$)%:7*+%99"*0&*S"0*@ *
'-"),"3*$3%+I"*G"#*,&-"&-,%&#*G7;")%$$7"#*'0-%03*G"*)'*$3'-,/0"*G"*)'*$3%9"&'G"*#%&%3"*W%"$./B=)9?2.CX*,)**.'0-*
)a"&;,#'K"3*+%99"*0&"*,&-"3'+-,%&*+%9$)"E"*"&-3"*G"#*.)0E*)%+'0E*"-*G"#*.)0E*)%,&-',&#*/0"*)a%&*$"0-*+'$-"3*$'3*)'*
-7)7$I%&," * 9%(,)" * "- * b * )a',G" * Ga7/0,$"9"&- * 3'G,% * -3T# * #,9$)"# * "- * (3,+%)7#C * D%0# * $%0;%&# * 3"+0",)),3 * G"#*
"&3"K,#-3"9"&-# * #%&%3"# * G" * $I7&%9T&"# * &'-03")# * 3'G,%5 * Ga^O2 * W$I7&%9T&"# * 7)"+-3%9'K&7-,/0"#X5 * G"*
$':#'K"# * #%&%3"#5 * G" * )aFNM * W<2' , 3')AA2# , O".&'"9X5 * G" * #'-")),-"# * $,3'-7# * G'&# * )' * ('&G" * _xJ * "- * Ga'0-3"#*
"&3"K,#-3"9"&-#*3'G,%*"&*-'&-*/0"*G%+09"&-#*Ga'3+I,;"#C*MI'+0&*G"*+"#*#%&#*+37"*0&*+%&-"E-"*/0,*$"0-Qi-3"*
$"0-*#"*3"-3%0;"3*"&.%0,5*7)%,K&7*G"*&%-3"*$"3+"$-,%&5*"-*G%&-*)a,&-73i-*$3,&+,$')*G'&#*0&*-")*$3%S"-*&a"#-*$'#*G"*)"#*
9"--3"*"&*+%9$'3',#%&*%0*"&*+%33"#$%&G'&+"5*9',#*G"*9%&-3"3*0&"*;73,-'()"*G,;"3#,-7*#%&%3"*$37#"&-"*9i9"*#,*
&%0#*&%0#*"&*3"&G%&#*$'#*+%9$-"*"-*9i9"*#,*&%0#*&"*$"3+";%&#*$'#*G,3"+-"9"&-*+"#*#%&#C*Y)*#a'K,-*"&*/0")/0"*
#%3-"*Ga,9'K,&"3*0&"*'0-3"*.'l%&*G"*$"3+";%,3*)'*&'-03"*G"*&%-3"*9%&G"*97G,'-,#7C**P"*#%&*'$$'3'{-*')%3#*+%99"*
0&*9%:"&*7;,G"&-*$%03*-3'+"3*0&"*),&7'3,-7*"-*0&"*+%&-,&0,-7*G'&#*+"*/0,*#"9()"*&%&Q),&7',3"*W'0*9%,&#*$%03*0&*
+%03-*,&-"3;'))"*G"*-"9$#XC*Ma"#-*G%&+*0&*$3,&+,$"*/0,*G%,-*i-3"*"E$73,9"&-7*"-*/0,*&7+"##,-"*)"*G7;")%$$"9"&-*
Ga0&*#:#-T9"*G"*+%990&,+'-,%&*/0,*,&-TK3"*&%-'99"&-*)'*3'G,%*$%03*,&-"3'K,3*';"+*+"#*.)0E*7)"+-3%&,/0"#*"-*
7)"+-3%9'K&7-,/0"# * "- * +"+, * G'&# * 0&" * 37'),#'-,%& * $"39"--'&- * )' * $"3+"$-,%& * G" * +"# * #%&# * &%&Q"&-"&G0# * %0*
,9$"3+"$-,()"#*G'&#*)a"#$'+"*$I:#,/0"*'.,&*G"*)"#*.',3"*+%}&+,G"3C*_&"*$3"9,T3"*37'),#'-,%&*"&;,#'K7"*"#-*+"))"*
Ga0&" *$"3.%39'&+"*#%&%3" *#,-07" * 3"&G'&- *'0G,()" * )" *$':#'K" *#$"+-3') * #%&%3" *"- * )"# * #%&# */0, * '&,9"&- * )"#*
#$"+-3"#*7)"+-3%9'K&7-,/0"#C*N!_"Z_^*"#-*,&#$,37*G'&#*q"G,$'*H''#5*0&*$"3#%&&'K"*G0*),;3"*e*P'*M3,7"*G0*
P%-*L\*f*G"*NI%9'#*2:&+I%&C

%[7*+%2()-309[.*W<=>=QCCCX*�o37K%,3"*P'0;,&�
8192&8"$./%#)1( ,"#- *0& *$3%S"- * GR,&#-'))'-,%& *#%&%3" *$3%$%#'&- *0&"*"E$73,"&+" *%3,K,&')" *G" * )R"#$'+"*#%&%3"*
03(',&C *_&"*#73,"*G"*9,+3%$I%&"#*#%&-*G,#$%#7#*G'&#*0&*"#$'+"*;'#-"5*b*)a7+I"))"*Ga0&"*;,))"C *P"*#%&*G"*+"#*
9,+3%$I%&"#*"#-*#-3"'975*"&*-"9$#*37")C*U'&#*)"*),"0*Ga"E$%#,-,%&5*G"#*I'0-Q$'3)"03#*%9&,G,3"+-,%&&")#*G,..0#"&-5*
"&*-"9$#*37")5*)"#*#%&#*"&3"K,#-37#C*P'*G,#$%#,-,%&*G'&#*)a"#$'+"*Ga"E$%#,-,%&*3"$3"&G5*b*7+I"))"*I09',&"5*)'*
G,#$%#,-,%&*K7%K3'$I,/0"*37"))"*G"#*9,+3%#C*U'&#*8192&8"$.%#)1(5*+a"#-*)"*;,#,-"03*/0,5*"&*#"*G7$)'l'&-5*+377*)"*
9,E'K"*"&-3"*)"#*G,..73"&-"#*#%03+"#*#%&%3"#C
8192&8"$./%#)1(*#"*$37#"&-"*+%99"*0&"*9'/0"--"5*+%99"*0&*G,%3'9'*#%&%3"C*_&*+"3-',&*&%9(3"*G"*#%03+"#*
#%&%3"#*#%&-*+'$-7"#*$'3*G"#*9,+3%$I%&"#*+%&&"+-7#*W!"#$%&'()*G"ZX5*.%39'&-*'0-'&-*G"*$,E")#*+%9$%#'&-*0&*
$':#'K"*#%&%3"C*U'&#*0&*),"0*Ga"E$%#,-,%&5*$3%$,+"*b*)a7+%0-"5*G"#*I'0-Q$'3)"03#5*'0-'&-*/0a,)*:*'*G"*#%03+"#*
+'$-7"#5 *3"#-,-0"&- *+"#*#%&#C *P"03 *G,#$%#,-,%&*G'&#* )a"#$'+"*3"$3"&G5 *b* )a7+I"))"5 * )' *G,#$%#,-,%&*G"#*#%03+"#*
#%&%3"# * W)' *$%#,-,%& *K7%K3'$I,/0" *G"# *9,+3%$I%&"#XC *P" *$':#'K"*#%&%3" *#" * 3"-3%0;"*',&#, * 3"+%&#-,-07C *P"*
;%)09"*#%&%3"*G"#*I'0-Q$'3)"03#*"#-*K'3G7*;%)%&-',3"9"&-*b*0&*&,;"'0*'##"r*('#5* )"*(0-*&a7-'&-*$'#*G"*)"#*
"&-"&G3"*-%0#*"&*9i9"*-"9$#5*9',#*G"*$"3+";%,3*+I'/0"*#%03+"*#%&%3"*G,..73"99"&-*#")%&*)'*G,#-'&+"C*Ma"#-*

?B*@*AB



"&*G7'9(0)'&-*G'&#*)a"#$'+"*Ga"E$%#,-,%&*/0"*)"*;,#,-"03*3"+%&#-,-0"*)"*$':#'K"*#%&%3"C*Ma"#-*)'*$%#,-,%&*G0*
;,#,-"03*/0,*+37"*)"*9,E'K"C*Y)*:*'*G%&+*0&"*90)-,-0G"*G"*$%,&-#*G"*;0"*#%&%3"#5*#")%&*%0*)a%&*#"*-3%0;"*$'3*
3'$$%3-*'0*G,..73"&-"#*#%03+"#C*Y)*&a:*'*$'#*G"*),9,-"*G"*G,#-'&+"*"&-3"*)"*),"0*G"*+'$-'-,%&*"-*)"*),"0*G"*3"#-,-0-,%&C*
F0+0&"* ,&.%39'-,%&*;,#0"))" *+%&+"3&'&- * )"#* ),"0E*Ga%3,K,&"*G"#*#%&# *&a"#- *G,#$%&,()" *#03 * )" * ),"0*Ga"E$%#,-,%&*
)',##'&-*',&#,*)"*;,#,-"03*,9'K,&"3*"-*3"+%&#-30,3"*)a"#$'+"*K7%K3'$I,/0"C*Y)*"#-*#"0)"9"&-*"&;,#'K7*Ga';%,3*'++T#*
G"#*,&.%39'-,%&#*#%,-*b*)a"&-37"*G"*)a"#$'+"*Ga"E$%#,-%&*#%,-*#03*0&"*+'3-"*'++"##,()"*"&*),K&"C*8192&8"$./%#)1(,
$3%$%#"*0&"*G%0()"*)"+-03"*G"*)R"#$'+"*#%&%3"*"-*0&"*"E$73,"&+"*0&,/0"*GR0&*"#$'+"*'+%0#-,/0"*90)-,Q#%03+"#5*
+%99"*0&"*;73,-'()"*9'/0"--"*Ga0&*$':#'K"*#%&%3"C*P"*+I%,E*G"*)'*r%&"*K7%K3'$I,/0"*7+%0-7"*"#-*+30+,')5*"-*
G" * )0, * G7$"&G * )' * $%3-7" * +3,-,/0" * G" * )' * $,T+"5 * )" * G,#$%#,-,. * G7+3,- * $%0;'&- * #a'$$),/0"3 * b * G" * &%9(3"0#"#*
+%&.,K03'-,%&#*"-5*G"*)b5*$3"&G3"*G,..73"&-*#"&#C*8192&8"$./8#)1(*3"&;"3#"*)"*3'$$%3-*G"*)R'0G,-"03*'0*G,#$%#,-,.*G"*
3"$3%G0+-,%&*"&*)"*$)'l'&-*&%&*$'#*G'&#*0&"*$%#,-,%&*,99%(,)"*.'+"*b*0&*G,#$%#,-,.*G"*G,..0#,%&*0&,/0"5*9',#*
G'&#*0&"*,99"3#,%&*G'&#*0&"*90)-,-0G"*G"*#%03+"#*#%&%3"*G'&#*)'/0"))"*+R"#-*#%&*9%0;"9"&-*"-*#'*$%#,-,%&*
G'&#*)R"#$'+"*/0,*G7.,&,##"&-*+"*/0R,)*"&-"&GC
4R,&#$,3'&-*G"*e*NI"*N0&,&K*%.*-I"*�%3)G*f*WP"*2':#'K"*4%&%3"X*G"*!%("3-*H033':*4+I'."35*"-*&%-'99"&-*G"*)'*
&%-,%&*G"*e*#+I,r%$I%&,"*f*/0a,) *G7+3,- *+%99"*7-'&- * )' *#7$'3'-,%&*"&-3"*0& *#%&*%3,K,&") *"- *#'* 3"$3%G0+-,%&5*
8192&8"$./8#)1(* $3%$%#"*G"*+%&#,G73"3* )'*;,))"*%0*0&*-"33,-%,3"*W%0*0&*"&#"9()"*G"*-"33,-%,3"#X*+%99"*0&"*
$'3-,-,%&*90#,+')"C

N2)-&-d;*/&"-*@(*33.79\.&W<=>>QCCCX*�60),"&*M)'0##�
Y&#-'))'-,%&#*0-,),#'&-*)"#*#-3"'9,&K*GR"&;,3%&&"9"&-#*#%&%3"#C
4$2%%(9)C(* 1*)R,&#-'))'-,%&*'0-%9'-,#"*)'*G,..0#,%&*GR"&;,3%&&"9"&-#*#%&%3"#*-3'&#9,#*$'3*)"*n"(C*P"#*#%03+"#*
#%&%3"#*#%&-*.3'+-,%&&7"#*"-*G,..0#7"#*(%0-*b*(%0-*"-*"&*-"9$#*37")C*P'*G,..0#,%&*"#-*.3%&-')"*"-*9%&%$I%&,/0"C*
^))"*#"*.',-*b*;%)09"*7)";7*b*0&"*+'G"&+"*3'$,G"C*P%,&*G"*-%0-"*;3',#"9()'&+"5*)"*+%&-,&009*37#0)-'&-*"#-*0&*.)0E*
3:-I9,/0"5*0&"*S0E-'$%#,-,%&*GR'K3'&G,##"9"&-#*/0,*+%9$%#"&-*0&"*$0)#'-,%&C*P"*;%)09"*'K,-*+%99"*0&*".."-*G"*
r%%9*G'&#*)'*9'-,T3"5*,)*.',-*3"##%3-,3*)"#*G7-',)#*"-*'++"&-0"*)"#*G,..73"&+"#*G"*+%0)"03#*"&-3"*)"#*#%03+"#C
H"./,/S<2'*1*$3%S"-*G"*G,..0#,%&*G"#*#-3"'9*'0*/0%-,G,"&#*G'&#*G"#*'(3,#*(0#*"-*G"#*),"0E*GR'--"&-"#C

N2/e+&W<=>>QCCCX*�60),"&*M)'0##�
J%3i-*"#-*0&"*,&#-'))'-,%&*/0,*3"Q+%9$%#"*)R'9(,'&+"*#%&%3"*K7&737"*$'3*G"#*#'$,&#*G'&#*)"*;"&-C*^))"*%..3"*0&"*
-3'&#+3,$-,%&*G%9"#-,/0"5*#$'-,')"*"-*+%&.%3-'()"*G"*)R"E$73,"&+"*K3,#'&-"*G0*;"&-*G'&#*)"#*+%&,.T3"#C*<A*9h-#*
W'3(3"#X*#:&-I7-,#"&-*)"*#%&*G0*;"&-*G'&#*G"#*(3'&+I"#*G"*+%&,.T3"#C*MI'/0"*e'3(3"f*"#-*7/0,$7*GR0&*#:#-T9"*
37K0)7*/0,*9"#03"*)'*.%3+"*G0*;"&-*"-*#:&-I7-,#"*"&*-"9$#*37")*)"*#,..)"9"&-*G0*;"&-*G'&#*)"#*',K0,))"#C*_&"*
3'&K7"*G"*;"&-,)'-"03#*-%03&'&-#*#,90)"*)"*;"&-*C*Y)#*K7&T3"&-*0&*.)0E*GR',3*;'3,'()"*/0,*#"*9%G,.,"*+%&-,&0"9"&- *
$'3*)"03#*3%-'-,%&#*'#:&+I3%&"#C*P"*G,#$%#,-,.*#+0)$-"*0&*;%)09"*#%&%3"*+%9$)"E"*/0,*+%9(,&"*G"#*".."-#*G"*
$3%.%&G"03*"-*G"*9'##"C*P'*.%39"*#%&%3"*37#0)-'&-"*#R'$$'3"&-"*b*0&"*#+0)$-03"*+,&7-,/0"*%(#"3;'()"*b*)R%3",))"C*
PR,&0-,),-7*G0*G,#$%#,-,. *79"3K"*"&*+%&-3"$%,&-*G0*.%39'),#9"*G"*)R"E$73,"&+"*#%&%3"C*P"*G,#$%#,-,.*37'),#"*0&"*
'+-,%&*'(#03G"5*G"*9i9"*)R0-,),#'-"03*/0,*'))09"*G"#*;"&-,)'-"03#*$)0-%-*/0R0&*.,+I,"3*#%&*$%03*7+%0-"3*)"*(30,-*G0*
;"&-*+I"r*)0,C*J%3i-**%..3"*b*#%&*$%##"##"03*)"*)0E"*"-*)"#*S%,"#*'0G,-,;"#*GR0&"*.%3i-*b*G%9,+,)"*"-*+%&#-,-0"3',- *
;3',#"9()'()"9"&-*0&*"&;,3%&&"9"&-*,G7')*'0E*9%0-%&#*97+'&,/0"#*G"*2I,),$*m*U,+pC*P"*G,#$%#,-,.*$"0-*'0##,*
i-3"*,&#-'))7*"&*$)",&*',3C*U'&#*+"*+'#5*)'*#%&,.,+'-,%&*G0*;"&-*3"-3%0;"*#'*S0#-,.,+'-,%&*#+,"&-,.,/0"*GR%3,K,&"*"-*+"--"*
"E$),+,-'-,%&*G0*;"&-*G'&#*)R"#$'+"*'++%9$'K&"*)R,&+03#,%&*G"*)R'0G,-"03*G'&#*)'*#+0)$-03"*#%&%3"C*^))"*%0;3"*
GR'0-3"#*'E"#*G"*)"+-03"*$'39,*)"#*-IT9"#*/0,*.,)-3"&-*'0*#",&*G"*)R%"0;3"*1*I:$"39%G"3&,-75*9'+I,&"5*'3-".'+-5*
&'-03"5*$':#'K"5*7+%)%K,"*$%),-,/0"CCC

?[*@*AB



>*9[1&W<=><QCCCX*�60),"&*M)'0##�
UYF2x*"#-*0&*G,#$%#,-,.*G"*.,)-3'K"*G"*)R"&;,3%&&"9"&-*#%&%3"C*Y)*#R'K,-*0&*+'#/0"*/0,*.,)-3"*'+%0#-,/0"9"&-*)"#*
(30,-#*"&;,3%&&'&-#*'0*9%:"&*G"*+%/0"#*9%(,)"#C*H0&,*G0*+'#/0"5* )R0-,),#'-"03*+I"9,&"*"&*9,),"0*03(',&*"-*
$"3l%,-*G"*.'l%&*.,)-37"*)"#*(30,-#*/0,*)R"&-%03"&-C*P"*.,)-3'K"*"#-*#-'-,/0"*W*".."-*+%/0,))'K"X*%0*G:&'9,/0"5*)"&-*%0*
3'$,G"5*"-*K7&T3"*G"#*('--"9"&-#*G'&#*)'*9'##"*G"#*(30,-#*/0,*"&;,3%&&"&-*)R'0G,-"03C*P"#*+%/0"#*.%&+-,%&&"&-*
+%99"*G"#*%(-03'-"03#C*^))"*#%&-*9,#"#*"&*9%0;"9"&-*$'3*G"*$"-,-#*9%-"03#*/0,*$"39"--"&-*0&"*%0;"3-03"*G0*
+I'9$ * '+%0#-,/0" * ;"3# * )R';'&- * G" * )R'0G,-"035 * ;"3# * )" * +%-7 * %0 * )R'33,T3"C * P"# * +%/0"# * G3%,-" * "- * K'0+I" * #%&-*
+%99'&G7"#*"-*'+-,;7"#*#7$'379"&-5*G"*.'l%&*b*$3%G0,3"*G"#*".."-#*'#:97-3,/0"#C

D32+/2[*.&-.&7d?77*[3.*W<=><QCCCX*�60),"&*M)'0##�
M377"*#$7+,.,/0"9"&-*$%03*G"#*'3+I,-"+-03"#*3"),K,"0#"#5*Y#%-3%$,"*G"*)R")),$#"*-%3"*S0E-'$%#"*0&"*#+0)$-03"*"&*
(%,#*"-*0&"*+%9$%#,-,%&*#%&%3"*#$'-,'),#7"*1*0&"*9'-,T3"*#%&%3"*+,3+0)"*G'&#*)"*(h-,9"&-*"-*)'*#+0)$-03"5*-3'l'&-*
0&"*-3'S"+-%,3"*/0,*"#-*$"3l0"*$I:#,/0"9"&-*$'3*)"#*'0G,-"03#C*4,-07"*'0*+"&-3"*G0*$'3-"33"5*)'*#+0)$-03"*"#-*$3,#"*
G'&#*0&*"&;,3%&&"9"&-*G"*#%&#*/0,*"9$),##"&-*"-*G7#"9$),##"&-*)R"#$'+"C*4$'-,'),#7"*G'&#*-%0-"*)R7K),#"5*+"--"*
+%9$%#,-,%&*+:+),/0"*"#- *+%&#-,-07" *GR0&*9%-,. *#%&%3"*9,&,9'),#-" *"- * 37$7-,-,. */0, * )0, *+%&.T3" *0&"*G,9"&#,%&*
3,-0"))"C*P"*9%-,.*G7(0-"*$'3*)'*G,..0#,%&*GR0&*#%&*'73,"&*#%0#*)'*;%�-"*G"*)'*&".C*Y)*"#-*"&#0,-"*$3%S"-7*;"3#*)"*
+"&-3"*G"*)R")),$#"*-%3"*"&*0&"*+%)%&&"*/0,*#"*G"&#,.,"C*F*#%&*,9$'+-*'0*#%)5*,)*#"*37$'&G*%$'/0"*$0,#*#R,&.,)-3" *
;"3-,+')"9"&- * )" * )%&K *G" * )' * #+0)$-03" * "& * (%,#C * Y) * #" * G,##,$" * "&.,& * G'&# * )R"&#"9()" * G" * )R7G,.,+"5 * #0KK73'&-*
)R7;'$%3'-,%& * G'&# * 0& * 3"-%03 * b * )R7;'&"#+"&+"C * P" * #%& * G7+3%{- * $%03 * )',##"3 * $)'+" * b * 0& * -"9$# * G" * #,)"&+"*
379,&,#+"&-C*P"*+:+)"*#%&%3"*.',-*#"*#0++7G"3*-3%,#*7-'-#*G"*9'-,T3"*1*.)0,G"5*#%),G"5*K'r"0EC*Y)*#"*37,-T3"*#'&#*.,& *
G'&#*0&*9%0;"9"&-*-3'&#+"&G'&-*"-*+%&+37-,#"*)'*9'-73,'),-7*$)'#-,/0"*G0*#%&5*G"*)R"#$'+"*;,G"*G"*)R'3+I,-"+-03"*
G0*),"0*+I%,#,5*',&#,*/0"*+"))"*G"*)'*#+0)$-03"*-%3,/0"*/0,*)RI'(,-"C

?\*@*AB



AC?C*@,3(5,&E143.&-.&-20+2/9+&=.+./&%*)079*/

8"$&(.).#(,1'NJ$(,(.,fhbi[

$3*)\&/.97&+*5.&-9+9&Z7(U&*)&9/+&`&+1.&5.-*9+*2)&
2Z&9&3*+(9+*2)&93&*+&()Z27-3W
NI"#,#*#0(9,--"G*,&*.0).,))9"&-*%.*-I"*3"/0,3"9"&-#*%.*-I"*_&,;"3#,-:*%.*-I"*F3-#*P%&G%&*.%3*-I"*G"K3""*%.*
U%+-%3*%.*2I,)%#%$I:
!"#"'3+I*G,3"+-%3*1*F&K0#*M'3):)"*WM!,4F25*PMM5*_FPX

* * *
NI"*0#"*%.*3"')Q-,9"*G'-'*,&*'3-*3',#"#*'*#$"+,.,+*$3%()"91*x%n*+'&*-I"*n%3p*("*G"$"&G"&-*%&*"E-"3&') *
.)0E*'&G*#,90)-'&"%0#):*I';"*.%39*-I'-*n"*+'&*+%&#,G"3*'#*'3-,#-,+C*NI"*$3'+-,+"*G3,;,&K*-I,#*3"#"'3+I*,#*
+'))"G*4")/;$%2#[,NI"*$3%S"+-*0#"#*'*#9'))*+%9$0-"3*('#"G*#:#-"9*,&#-'))"G*,&*'*+'35*nI,+I*+%9$%#"#*
90#,+*.3%9*-I"*.)0E*%.*,&.%39'-,%&*,-*+'$-03"#*'(%0-*-I"*S%03&":*'#*,-*0&.%)G#C
N%*G""$"&*9:*,&-"33%K'-,%&*%.*-I"*#$"+,.,+,-:*%.*'&*'3-*%.*3"')Q-,9"*Y*+%&#,G"3*$I,)%#%$I,+')*-I"%3,"#*%.*-I"*
.0&G'9"&-')*&'-03"*%.*-,9"*'&G*,99"G,'+:*'&G*-I"*n':#*,&*nI,+I*-I"*I09'&*9,&G*�9'p"#*#"&#"R*%.*-I,#*
.)0EC*F.-"3*"E-"&G,&K*-I,#*#+30-,&:*;,'*-I"%3,"#*%.*#:#-"9*'&G*"&;,3%&9"&-5*Y*$3%+""G*-%*"E-3'+-*+%&+"$-#*
'&G*$3,&+,$')#*)"'G,&K*-%*'*$%##,()"*'3-*%.*3"')Q-,9"*.)0EC
N,9"5 * ,99"G,'+: *'&G * -I" *";"3:G': *'3" * 3"+033,&K */0"#-,%&# * ,& *'3- *'&G*90#,+ *'&G * Y * 3";,"n*I,#-%3,+')*
$3'+-,+"#*-I'-*'GG3"##*-I"#"*/0"#-,%&#C

x%n";"35 * -I"*'3- *%.*#%&,.:,&K*G'-'*"E-3'+-"G* .3%9*-I"*"&;,3%&9"&-* ,#*'3K0'(): *%&):*'#*3"+"&-*'#* -I"*
+%9$0-"3 * $3%K3'9# * ,- * G"$"&G# *%&C * Y * 3";,"n *G,.."3"&- * $3'+-,+"# * -I'- * +%&-3,(0-" * -%n'3G# * ' * +%3$0# *%.*
#%&,.,+'-,%&Q'3-5*$':,&K*#$"+,')*'--"&-,%&*-%*-I%#"*$3'+-,+"#*nI"3"*-I,#*$3%+"##*-'p"#*$)'+"*,&*3"')Q-,9"C*Y*
G,#+0##*nI"3"*!%'GH0#,+*.,-#*,&*-I,#*#$"+-309C
Y * G"#+3,(" * -I" * ";%)0-,%& * %. * -I" * !%'GH0#,+ * $3%S"+- * '&G * 'GG * 0#"3 * -"#-,9%&,')#5 * '0G,% * '&G * ;,#0')*
G%+09"&-'-,%&C*Y*G,#+0##*-I"*$'3-,+0)'3,-,"#*%.*-I,#*'3-n%3p*'&G*-I"*#0(#"/0"&-*/0"#-,%&#*,-*$%#"#*,&*-"39#*
%.*$0(),+*$3"#"&-'-,%&5*%.*-I"*'+-0')*"E,#-"&+"*%.*-I"*n%3p*'&G*-I"*n':*,&*nI,+I*Y*3"#$%&G*-%*-I"#"*,##0"#C

* *
NI"*$%##,(,),-:*%.*9'p,&K*3"')Q-,9"*('#"G*'3-*,#*'*3"+"&-*G";")%$9"&-5*#,9$):*("+'0#"5*'-*)"'#-*,&*-I"*
#"&#"*,&*nI,+I*,-*,#*0#"G*,&*9:*$3'+-,+"5*,-*,#*G"$"&G"&-*%&*+%9$0-"3*-"+I&%)%K:5*,&G""G*-I"*+%&+"$-*,-#").*
,#*3")'-"G*-%*$3%K3'99,&K*S'3K%&*nI,+I*%$$%#"#*3"')Q-,9"*-%*&%&*3"')Q-,9"C*Y&*+%9$0-"3*90#,+5*3"')Q-,9"*
,#*G".,&"G*'#*-I"*+'$'+,-:*%.*'*+%9$0-"3*-%*�+%9$)"-"*-I"*+')+0)'-,%&#*.%3*'*#'9$)"*n,-I,&*-I"*G03'-,%&*%. *
%&"*#'9$)"*$"3,%GR*W!%'G#*>\\V5*>=<X*%3*9%3"*)%%#"):*-%*K"&"3'-"*#%0&G*'-*-I"*3'-"*'-*nI,+I*,-*,#*$)':"G5 *
3'-I"3*-I'&*3"&G"3,&K*'*.,)"*,&*G,.."3"&-,'-"G*-,9"*nI,+I*,#*-I"&*$)':"G*('+pC

H0+I*%.*nI'-*n"*9,KI-*-%G':*+'))*3"')Q-,9"*'3-*W,&-"3'+-,;"*,&#-'))'-,%&#5*I:$"39"G,'*%3*'0K9"&-"G*3"'),-:X*
.,&G#*,-#*%3,K,&#*,&*9"G,'*('#"G*'3-#*%.*+,&"9'5*;,G"%*'&G*3"+%3G"G*90#,+C*Y&*-I"*+%&-"E-*%.*-I,#*3"#"'3+I*Y*
n,))*$3%$%#"*'*G,.."3"&-*'$$3%'+I5*%&"*-I'-*,&;%);"#*-I"*'0-%9'-"G*")'(%3'-,%&*%.*.%39*.3%9*,99"G,'-"*
G'-'*-I'-*$)'+"#*-I"*$3"#"&-*9%9"&-*'-*-I"*+"&-3"*%.*-I"*'3-n%3pC

NI"*'9(,-,%&*%.*!%'GH0#,+*,#*-%*K"&"3'-"*90#,+*.%3*-I"*+'3*nI,+I*'G'$-#*-%*-I"*S%03&":*'#*,-*$3%K3"##"#C*
N%*G%*-I,#*Y*I';"*G";")%$"G*'*$3%K3'9*nI,+I*30&#*%&*'*G"G,+'-"G*9,&,Q+%9$0-"3*"/0,$$"G*n,-I*#"&#%3#*

L=*@*AB



'&G*$)'+"*,&#,G"*-I"*+'3C*NI"*#"&#%3#*+%))"+-*,&.%39'-,%&*'(%0-*-I"*G3,;"*,&*3"')Q-,9"*'&G*-I"*90#,+*,#*
G"3,;"G*#%)"):*.3%9*-I"#"*.)0E*%.*G'-'C

Y99"G,'+:* ,&* ,-#"). * ,# *&%- *'3- *|,- * ,# * S0#- * ),."* W%3* ,&*+%9$0-"3 * -"39,&%)%K:* S0#- * 3'n*G'-'X*'&G*-I"*9',&*
/0"#-,%&*$%#"G*,&*-I,#*-I"#,#*,#1*D"=,2%,2&,1"%%2K9(,&",*(/2)&(,&D(,%2&$)&2".,)%,2&,$.A"9/%,2.,%$#D,),=)E,&D)& ,
2&,#".%&2&$&(%,)'&j

* *
D%-,%&#*%.*.)0E*,&*'3-*'3"*&%-*&"n1*'3-*-I'- *K(#"*(%* ,#*'#*%)G*'#*90#,+*,-#").*'&G*.03-I"39%3"5*0&-,)*-I"*
3"+"&-*'G;"&-*%.*3"+%3G,&K*-"+I&%)%K,"#5*90#,+*%3*%-I"3*.%39#*%.*$"3.%39'&+"*0&';%,G'():*-%%p*$)'+"*'#*
:%0*"E$"3,"&+"G*-I"9C*x%n";"35 *#0+I*n%3p#*'3"* -3'G,-,%&')):*G"$"&G"&-*%&* -I"* ),;"*$3"#"&+"*%.* -I"*
$"3.%39"3*3"&G"3,&K*-I"*$,"+"*(".%3"*'&*'0G,"&+"*'&G*'3"*+%&#"/0"&-):*#I'$"G*(:*-I"*+%&#-3',&-#*'&G*
$'3-,+0)'3,-,"#*%.* -I"*#,-0'-,%&*%.* 3"$3"#"&-'-,%&*%3*$"3.%39'&+"C*H%#-* ,9$%3-'&-):* -I,#* ,9$),"#* -I'- * -I"*
3"&G"3,&K *%. * -I" *'3-n%3p * ("+%9"# *'& *";"&- * %3 * #$"+,') * %++'#,%& * -I'- * ,& * ,-#"). * W')9%#- * (: * G".,&,-,%&X*
G,#-,&K0,#I"#*,-*.3%9*-I"*.)0E*%.*-I"*";"3:G':C

* *
Y.*'3-*n%3p#*0&G"&,'():*,&+)0G"*-I"*.)%n*%.*-,9"5*-I"*#'&+-,.,+'-,%&*%.*-I"*$3%+"##*-I3%0KI*,-#*,&#"3-,%&*,&-%*'*
#$'+"*G"G,+'-"G*-%*'3-5*%$"3'-"#*-I"*#'9"*-:$"*%.*-3'&#.%39'-,%&*%&*%03*$"3+"$-,%&*%.*,-5*'#*G%"#*-I'-*%.*
-I"*�#$"+,')*%++'#,%&R+,%.*-I"*$"3.%39'&+"C

Y&*-I,#*-I"#,#*Y*n,))*+%&#,G"3*-I"*$%##,(,),-:*%.*'&*'3-*$3%G0+"G*,&*'&G*.%3*-I"*";"3:G':*'&G*&%&Q+%&#"+3'-"G*
#$'+"C

* *
!%'GH0#,+*,#*'*#%0&G*('#"G*$,"+"*-I'-*3"),"#*%&*+%9$0-"3Q90#,+*-"+I&,/0"#C*x%n";"3*,-*G,.."3#*.3%9*
9%3"*9',&#-3"'9*$3,&+,$)"#*%. * 3"')Q-,9"*+%9$0-"3 *90#,+ *#0+I*'#*')K%3,-I9,+ *+%9$%#,-,%&5 *")"+-3%&,+*
,&#-309"&-#*G"#,K&*%3*-I"*,&-"3'+-,;"*9'&,$0)'-,%&*%.*$3"Q3"+%3G"G*9"G,'C*�,-I*-I"#"*$3'+-,+"#*-I"*90#,+*
,#*+3"'-"G*",-I"3*(:*I09'&*K"#-03"*%3*Wn,-I*')K%3,-I9,+*+%9$%#,-,%&X*(:*$3%+"##"#*nI,+I*'3"*I"39"-,+')):*
#"')"G*%.. * .3%9*-I"*n%3)G*%0-#,G"* -I"*+%9$0-"3C *NI"*.0&+-,%&,&K*$3,&+,$)"*%.*!%'GH0#,+* ,#*'*$3%+"##*
p&%n&*'#*#%&,.,+'-,%&*-I'-*,-*,#*-%*#':*-I'-*,-*,#*G3,;"&*(:*G'-'*"E-"3&')*-%*-I"*G";,+"*'&G*-I"*'0G,-%3C

L>*@*AB



ACLC*@,3(5,&E143.&-.&-20+2/9+&G,/f5.&G26

8"$&(.).#(,1'NJ$(,(.,fhbg[

!.3&;(-*+2/*(53&D)+./).+W
NIT#"*#%09,#"*'0E*"E,K"&+"#*G"*)R_&,;"3#,-7*P';')*Z07("+*$%03*)R%(-"&-,%&*G0*K3'G"*G"*G%+-"03*2IU*"&*
'3-*'0G,%*"-*90#,/0"*"E$73,9"&-')"
U,3"+-3,+"*G"*3"+I"3+I"*1*40r'&&"*P"()'&+*W_P*Z07("+X
M%9,-7*G"*-IT#"*1*6%+"):&*!%("3-*W_P*Z07("+X5*!%("3-*J'K0:*W_P*Z07("+X5*!%K"3*H'),&'*W_&,;C*%.*N"E'#*
U'))'#X*\.".,#".A2'*N>

* *
_& *)$/2&"'2$** '0S%03GaI0, * &a"#- * $)0# * #"0)"9"&- * )' * #'))" * G" * +%&+"3- * 9',# * $"0- * G7#,K&"3 * '0##, * )'*
#-30+-03'-,%&*s*/0a"))"*/0"*#%,-*#'*&'-03"*s*+%&-,&0"5*+%I73"&-"*"-*I%9%KT&"*Ga"#$'+"#*G"*G,..0#,%&*"-*
G"*$3%G0+-,%& *#%&%3"#*b * )' *G,#$%#,-,%&*G"*+I'/0"*'0G,-"03 *"- *$3%G0+-"03@+37'-"03 *%k*/0a,) *#%,- *"- *'0*
9%9"&-*/0a,)*+I%,#,-5*-")#*/0"*)"#*G,#$%#,-,.#*-7)79'-,/0"#*W%&'()*2.C5*1"/#)%&2.C5*"-+CX5*'9(0)'-%,3"#*"-*
G%9"#-,/0"#C*Y)*&%0#*#"9()"*&7+"##',3"*G"*&%0#*3"Q#,-0"3*G'&#*e*0&*$)0#*K3'&G*f*)$/2&"'2$*C

P"# * 37#"'0E * 7)"+-3%&,/0"# * WY&-"3&"-X * #%&- * 0& * G"# * #"0)# * "&;,3%&&"9"&-# * /0, * $"39"--"&- * b * )' * .%,#*
)R,&-"3'+-,%&*#%&%3"*"&*-"9$#*37")*"-*)'*+%&&"E,%&*"&*G,3"+-*"&-3"*G"#*),"0E*'+%0#-,/0"#*G,#-'&-#5*-%0-*"&*
,&.)0"&l'&-*,99'&/0'()"9"&-*&%-3"*$"3+"$-,%&*#$'-,%Q-"9$%3"))"C & & &
U'&#*&%-3"*$3%$%#,-,%&*Ga7-"&G3"*)"*+%&+"$-*Ga'0G,-%3,09*$)'&7-',3"*b*0&*3"K,#-3"*,&-"3$)'&7-',3"*#"*)%K"&-*
$)0#,"03#*'#$"+-#*/0,*&%0#*%&-*$"39,#*Ga%3,"&-"3*"-*G"*9%-,;"3*G"#*+I%,E*"-*G"#*%(S"+-,.#*'0*#",&*G"*&%-3" *
3"+I"3+I"C*Y)#*+%&+"3&"&-*>X* )"*+'G3"*G"*3"+I"3+I"Q+37'-,%&*G'&#*)"/0")*#"*$)'+"*&%-3"*+03#0#5*<X * )"*
-"33',&*Ga%$73'-,%&*"-*Ga%(#"3;'-,%&*,9$),/0'&-*)a%(S"-*G"*)'*3"+I"3+I"*#03*)"#*F0G,-%3,09#*Y&-"3&"-*"-*)"#*
I:$%-IT#"#*/0"*+")0,Q+,*$%3-"5*?X*"-5*.,&')"9"&-5*)a"&S"0*Ga"&K'K"3*)"#*+%&G,-,%&#*Ga0&"*3"+I"3+I"*G'&#*0&*
9,),"0 * "E-3i9" * WH'3#X * $%03 *9,"0E * 7)'(%3"3 * "- * '9$),.,"3 * G"# * &%-,%&# * "- * G"# * $3%()T9"# * /0" * &%0#*
+%99"&l%&#*b * ,G"&-,.,"3 * W*$%2V$( ,N&(./$(5* A2(9/ ,%1)&2)92%)&2".5 *"E$73,"&+"*#"&#%3,"))" *"- *"E$73,"&+"*
"#-I7-,/0"*#%&%3"*G"*)'*-7)7$37#"&+"5*'3+I,-"+-03"#*+,3+0,-#*%3K'&%)%K,/0"#*Ga7+%0-"XC

&
P'*$37;,#,%&*G0*$%#,-,%&&"9"&-*Ga0&*9,+3%$I%&"*#03*)'*$)'&T-"*H'3#*+'$-'&-*)a'9(,'&+"*#%&%3"*G'&#*0&"*
'-9%#$IT3"*.".,)N'2(..(*W+"*/0,*"#-*)a%(S"+-,.*G"*)'*9,##,%&*#+,"&-,.,/0"*"&;,#'K7"*$'3*)"#*'K"&+"#*G"*)'*
DF4F*"-*G"*)a^4F*G'&#*)"#*+,&/*$3%+I',&"#*'&&7"#X*37'+-,;"*"-*3"G,9"&#,%&&"*)aI%3,r%&*"-*)aI:$%-IT#"*
/0" * &%0# * %0;3%&# * +%&+"3&'&- * )"# *F0G,-%3,09# * Y&-"3&"-C * M"))"Q+, * $%#" * )"# * +%&G,-,%&# * G"# * 7+%0-"#*
$)'&7-',3"# *"- * ,&-"3$)'&7-',3"# *'0* -3';"3# *G"# *G,#$%#,-,.# * -7)79'-,/0"# *"- *7)"+-3%&,/0"#*G7;")%$$7#*"-*
"E$)%37#*$'3*)"#*$3'-,/0"#*Ga'0G,-"03*"-*G"*+37'-,%&*W"&*$3"&'&-*+%99"*+I'9$*Ga7-0G"#*)a'3-*"&*37#"'0*"-*
)'*90#,/0"*"&*37#"'0XC*Y)*#a'K,-*b*+"-*".."-*G"*+%&#,G73"3*)a"E-"&#,%&*"-*)'*9%G,.,+'-,%&*G"*&%#*"#$'+"#*"-*
),"0E*Ga7+%0-"*W)$/2&"'2$*%X*',&#,*/0"*)a'0K9"&-'-,%&*G"*&%-3"*$"3+"$-,%&*G"*&%#*"&;,3%&&"9"&-#*$'3*)"#*
-3'&#$%3-#*G"*#%&# *D"'%,/(,."&'(,1"'&N( ,-%0-*"&*K'3'&-,##'&-*G"#*+%&-,&0,-7#C *40(#7/0"99"&-5*&%0#*
G";%&#*"E'9,&"3*"&*/0%,*"-*+%99"&-*&%#*$"3+"$-,%&#*#"*3"-3%0;"&-*9%G,.,7"#5*"-*"&*/0%,*W,G"9X*,)*$"0-*:*

L<*@*AB



';%,3*0&"*3".%390)'-,%&*"-*0&"*3"+%&#,G73'-,%&*G"*+"*/0"*&%0#*$"3+";%&#*"-*+%9$3"&%&#*+%99"*&%-3"*
"&;,3%&&"9"&-*#%&%3"C

& & &
U'&#*+"*#"&#5*"-*b*)a7+)',3'K"*G"*)aI:$%-IT#"*N"33"QH'3#*"-*G"*)'*+%&&"E,%&*#%&%3"*b*0&*9,),"0*"E-3i9"*W,)*
&a:*'*$'#*$)0#*#7$'37*"-*G,#S%,&-*/0"*G"0E*$)'&T-"#X5*)"#*9%G,.,+'-,%&#*/0,*#"9()"&-*#a%$73"3*;%&-*'0QG")b*
G"#*+I'&K"9"&-#*G"*G,9"&#,%&#*"-*G"* )a'++3%,##"9"&- *G"#*7+I"))"#*"- *G"#*$73,9T-3"#*G"#*"#$'+"#*
#%&%3"#*$"3l0#*b*)a',G"*G"#*,&-"3+%&&"E,%&#*,&.%39'-,/0"#*"-*-7)79'-,/0"#*WY&-"3&"-XC*
^&;,#'K"3*)'*37#%)0-,%&*G"*+"#*$3%()T9"#*G'&#*)"*+'#*Ga0&"*#$'-,'),#'-,%&*"-*Ga0&*7)%,K&"9"&-*"E-3i9"#*
W,&-"3$)'&7-',3"X5 *'0-'&- *G0*+8-7 *G"# * -"33,"&# */0" *G"# **)'&2(.%5 *G"9'&G"*b* 37#%0G3" * )"# *G7.,+,-# *G"*
#:&+I3%&,#'-,%&QG7#:&+I3%&,#'-,%&5 * G" * +%&-,&0,-7 * "- * G" * +%$37#"&+"5 * "- * b * -3%0;"3 * G"# * #%)0-,%&# * G"*
$37#"3;'-,%&*G"*)'*+%I73"&+"*"-*G"#*+%&-,&009#*#"&#%3,")#*"-*"#-I7-,/0"#*W$%03*A)2'(,)$/2&"'2$*X*1*"&-3"*
)a"#$'+"*$3%$3,%+"$-,.*W%k*&%0#*#%99"#X5*)a"#$'+"*37-3%#$"+-,.*WGa%k*&%0#*;"&%&#X*"-*)a"#$'+"*$3%#$"+-,. *
W%k*&%0#*'))%&#5*%0*%k*&%0#*$3%S"-%&#*Ga'))"3XC
_&*-")*$3%S"-*G"9'&G"*G"*#a'$$0:"3*#03*G"#*+%))'(%3'-,%&#*#+,"&-,.,/0"#*W&%-'99"&-*';"+*)"#*)'(%3'-%,3"#*
Ga'#-3%&'0-,/0" * "- * +"0E * /0, * 7-0G,"&- * )aY&-"3&"- * G0 * .0-03X * '.,& * G" * 9"--3" * "& * $)'+" * )"# * +%&G,-,%&#*
"E$73,9"&-')"# * G" * )' * 3"+I"3+I" * "- * G" * +%&#,G73"3 * )"# * G7;")%$$"9"&-# * )"# * $)0# * '+-0")# * G'&# * +"#*
G%9',&"#C*D%0#*"&-3";%:%&#*/0"*)"#*G,#$%#,-,.#*+%990&,+'-,%&&")#*"-*-7)79'-,/0"#*#%&-*"##"&-,")#*G'&#*
)"*9',&-,"&*G"*+%&-,&0,-7#*"&-3"*G"#*"#$'+"#*"-*G"#*+%990&'0-7#*37$'3-,#*d*)"03#*.0-03"#*7;%)0-,%&#*"-*
%$-,9,#'-,%&# * #"3%&- * +30+,')"# * $%03 * $"39"--3" * Ga7;')0"3 * "- * Ga"#-,9"3 * )"# * $3'-,/0"# * Ga7+%0-" * "- * G"*
-3'&#$%3-#*G"*#%&#*G'&#*0&*+%&-"E-"*,&-"3$)'&7-',3"C

D%0#*$3%$%#%&#*+,QG"##%0#*0&*(3".*37#097*G"*+"*/0"*&%0#*$%#%&#*+%99"*$3"9,T3"#*I:$%-IT#"#*1

� '##03"3*0&"*+%&-,&0,-7*'+%0#-,/0"*"-*"#-I7-,/0"*"&-3"*0&*9%&G"*"-*0&*'0-3"5*"&-3"*0&*I'(,-'-*"-*
0&*"&;,3%&&"9"&- *D"%&29(5 *"- *"&-3" *0&* ),"0*G"*$3%;"&'&+"*"- *0&* ),"0*G"*G"#-,&'-,%&*G'&#*0&*
"#$'+"*'&'+%0#-,/0"*W)%3#*G0*;%:'K"*G"*)'*-3'&#,-,%&*N"33"@H'3#X*d*W+%9$%#"3*G"#*'9(,'&+"#5*
$'3-'K"3*G"#*'9(,'&+"#5*#'&#*+%0-03"*"-*#'&#*+%0$03"*#%+,')"X*d

� ,&-"3$37-"3 *"- *G,'K&%#-,/0"3*0&*"&;,3%&&"9"&- *I%#-,)"*"- *:*$'3-,+,$"3 * d * WG7(0-"3 *0&*$'-3,9%,&"*
#%&%3"*Ga0&*9%&G"*,&+%&&05*'##03"3*G"#*9%G'),-7#*G"*$"3+"$-,%&*#%&%3"*G"*)a"&;,3%&&"9"&-X*d

� K'3'&-,3 *0&"*"E$73,"&+"*#%&%3"*$'3-'K"'()"5 *#%+,')"*"-*+%99"&#')"* d * W"&;,3%&&"9"&-*#%&%3"*
)*K2).&)9*,&G,;,G0")*"-*+%))"+-,.5*I'(,-'-#5*+%)%&,"#X*d

� $37;%,3*G"#*1'"/$#&2".%*#%&%3"#*"-*90#,+')"#*,G,%9'-,/0"#*9'3-,"&&"#*"-*&(''(*)'&2(..(%,
WG7G,7"#*b*G"#*'0G,-%,3"#*37$'3-,#*N"33"@H'3#*d*G7G,7"#*b*)a'+%0#-,/0"*9'3-,"&&"*d*G7G,7"#*b*
)a'+%0#-,/0"*9'3-,"&&"*-"33'.%397"XC

2%03 * +%&+)03" *&%0# *$37#"&-%&# * -3%,# *&%-,%&# *+%99" * )";,"3# *G"# *+%&-,&009# * ),7# *b *&%# * ,&-"3'+-,%&#*
$"39'&"&-"#*';"+*)"#*"&;,3%&&"9"&-#*#%&%3"#*W$)'&7-',3"*"-*,&-"3$)'&7-',3"X*+%&#,G73'&-*/0a,)*&%0#*"#-*
#'&#*G%0-"* ,9$%##,()"*G"*-"&,3*+"0EQ+,*+%99" *%N1)'N%* G"*&%#*"E$73,"&+"#*#"&#,()"#5*"#-I7-,/0"#*"-*
#"&#%3,"))"#*1

g Pa,99"3#,%&*G'&#*)a"&;,3%&&"9"&-*1*,)*#a'K,-*G"*+%&#,G73"3*)'*G,9"&#,%&*"#-I7-,/0"5*/0'),-'-,;"*"-*
)"*+'3'+-T3"*%$73'-%,3"*G"#*'9(,'&+"#*#%&%3"#*$0,#/0"*&%0#*:*$'3-,+,$%&#*+%&-,&0"))"9"&-*"-*
/0"*&%#*"E$73,"&+"#*:*#%&-*+%&-,&0"#*'0*#",&*G"*#,-0'-,%&#*d

g P'*A2(9/,%1)&2)92%)&2".*%0*%1)&2)92%)&2".,/(,&('')2.%*/0,*7-"&G*)"#*&%-,%&#*G"*#$'-,%Q-"9$%3'),#'-,%&*
b*)'*$3%$'K'-,%&*#%&%3"*'0*-3';"3#*Ga"#$'+"#*'+%0#-,/0"#*+%337)7#5*,&-"3+%&&"+-7#5*'3-,+0)7#*"-*
G"*&'-03"*G,..73"&-"*W&'-03")#5*#:&-I7-,/0"#*d*$3%+I"#5*G,#-'&-#*d *#0++"##,.#5*#,90)-'&7#*d*"-+CX*
+I'+0&*#"9"').&*';"+*#"#*$3%$3,7-7#*$3%$3"#*)"#*#%&#*G,..0#7#*d

g P' **$%2V$(,N&(./$(5 *G'&#* )"*#"&#*Ga0&"*90#,/0"*"&;,3%&&"9"&-')"*%0;"3-"*"- *+%337)7"*'0E*
'9(,'&+"#*"-*'0E*),"0E5*"-*+%&l0"*$%03*0&*'0G,-%3,09*7)'3K,*"-*9%G0)7C

L?*@*AB



V@*#"!!;I"@;ED"'%&?E&=;@E?';@D;E%

VC>C&=/.5*./&[f7.
F0S%03GaI0,*P%+0#*4%&0#*9T&"*0&"*37.)"E,%&*';"+*#"#*$'3-"&',3"#*#03*)'*9,#"*"&*$)'+"*Ga0&"*
;73,-'()"*$)'-"Q.%39"*$%03*.7G73"3*)'*3"+I"3+I"*"&*#%&*"-*"&*90#,/0"*G'&#*)'*37K,%&*H'3#",))"*@*
F,E*"&*23%;"&+"C*

2'3-"&',3"#*"&*37K,%&*H'3#",))"*@*F,E*"&*23%;"&+"*1
c 4FNY4 * @ *F4N!FH* WF3-#5 *4+,"&+"# *"- *N"+I&%)%K,"# *$%03 * )' *!"+I"3+I" *F0G,%;,#0"))"*

H0)-,97G,'*W$%03*0&"*7;"&-0"))"*+%Q;'),G'-,%&*G"*j-IT#"*G"*+37'-,%&j*G'&#*)"*+'G3"*GR0&*
-3%,#,T9"*+:+)"*/0"*&%0#*$3%$%#%&#X*d*)'(%3'-%,3"*G,3,K7*$'3*6'+/0"#*4'$,"K'X5*

c PHF*WP'(%3'-%,3"*GaF+%0#-,/0"*"-*G"*H7+'&,/0"5*_2!*B=A>*MD!4*d*G,3"+-"03*!,+I'3G*
m3%)'&G*H'3-,&"rX5*

c oH^H*Wo3%0$"*G"*H0#,/0"*^E$73,9"&-')"*G"*H'3#",))"5 *MDMH*d*G,3"+-"03*MI3,#-,'&*
47(,))"X5*

c YH7!F*WY&#-,-0-*H7G,-"33'&7"&*G"*!"+I"3+I"#*F;'&+7"#5*Y^F5*!JY^F5*FH_X5*
c PFH^4*WP'(%3'-%,3"*H7G,-"33'&7"&*G"*4%+,%)%K,"5*HH4x5*_H!*VB=A5*MD!4X5*
c 4"+%&G"*D'-03"5*F3-#*"-*N"33,-%,3"#*D0973,/0"#*W."#-,;')5*+37'-,%&*'3-,#-,/0"X

^& *".."- *#, *'0S%03GaI0, *P%+0#*4%&0#*"#- *$)0# */0"* 3"#$"+-7 *$%03*#%&*"E$"3-,#" *"- *$%03 *+"#*
37'),#'-,%&# * G'&# * )" * G%9',&" * G" * )a'3- * #%&%3"5 * &%0# * &%0# * -3%0;%&# * ';"+ * +"# * $'3-"&',3"#*
0&,;"3#,-',3"# * "- * '3-,#-,/0"# * +,-7# * +,QG"##0# * G'&# * 0&" * +%9$)79"&-'3,-7 * &'-03"))" * "- * $'3*
+%&#7/0"&+"*G'&#*0&*G7#,3*37+,$3%/0"*G"*+%))'(%3'-,%&C*

F,&#, * )" *PHF5*':'&-*G7Sb*$'3-,+,$7*'0*&0973%*#$7+,') *G"* )' *3";0"* ,&-"3&'-,%&')"*FYz4%+,"-:*
W4$3,&K"3X*/0"*&%0#*';%&#*7G,-75*&%0#*#%99"#*,&;,-7#*b*&%-3"*-%03*b*#,7K"3*#03*)'*+%99,##,%&*
G"*MHH!*"-*b*,&-"3;"&,3*G'&#*)"03*#:9$%#,09C*P^*oH^H*"#-*0&*$'3-"&',3"*G"*)%&K0"*G'-"*G"*
P%+0#*4%&0#*"- * )a'33,;7"*G0*&%0;"'0*G,3"+-"03 *MI3,#-,'&*4"(,))"*b* )' * -i-"*G0*MDMH*M"&-3"*
D'-,%&')*G"*M37'-,%&*H0#,+')"*&"*.',-*/0"*3"&.%3+"3*+"--"*+%))'(%3'-,%&*'+-,;7"*"##"&-,"))"9"&-*
#03*)"#*/0"#-,%&#*G"*$3%G0+-,%&*"-*G"*$37#"&-'-,%&*'3-,#-,/0"C*U"$0,#*&%-3"*#:9$%#,09*#03*)a'3-*
G"*)'*#%&,.,+'-,%&*&%0#*#%99"#*G";"&0#*)'*#-30+-03"*37.73"&-"*$%03*G"0E*37#,G"&-#*#0++"##,.#*b*
)aYH7!F*W4+%-*o3"#I'9*P'&+'#-"3*"-*N,9*2"3p,#X*G%&-* )"#*$3%S"-#*3"#$"+-,.#*#%&-* .%&G7#*#03*
+"--" * -"+I&,/0"C * P' * &%0;"))" * 0&,-7 * G" * 3"+I"3+I" * G" *F,E *H'3#",))" * _&,;"3#,-7 * b *F0('K&"5*
F4N!FH5*$'3-'K"*';"+*&%0#*)'*+%&;,+-,%&*$3%.%&G"*/0a,)*"#-*&7+"##',3"*G"*$%0;%,3*;'),G"3*)'*
$'3-,"*$3'-,/0"*G"* )'*3"+I"3+I"*"&*'3- *"-*&%0#*$3%$%#"*)'*$%##,(,),-7*G"*+%Q-0-%3'-*"-*G"*+%Q
;'),G'-,%&*G"*-IT#"#*G%+-%3')"#C *P"*PFH^4*P'(%3'-%,3"*H7G,-"33'&7"&*G"*4%+,%)%K,"*"#- *0&*
$'3-"&',3"*G"*$3"9,T3"*I"03"*G"*P%+0#*4%&0#*d*+"--"*$3%E,9,-7*'*G7(0-7*#03*)"#*/0"#-,%&#*G"*
&%0;"))"# * #+7&'3,-7# * W$)'+"# * G"# * $0(),+#X * '0 * -3';"3# * G0 * #0,;, * G"# * 37'),#'-,%&# * $0(),/0"#*
GR,&#-'))'-,%&# *$'3 *P%+0#*4%&0# * d *"& *#R'##%+,'&- *';"+* )" *M!^44qD*W;%,3 *$)0# *('#X *"- *PMY*
2'3,#-"+I5*+"--"*+%))'(%3'-,%&*'*7-7*7)'3K,"*#03*)"#*/0"#-,%&#*GR'9(,'&+"#*"-*G"*9%(,),-7*G"#*
'0G,-"03#*W/0"#-,%&#*/0,*#"3%&-*b*&%0;"'0*%0;"3-"#*G'&#*)"*+'G3"*G"*)R'E"*F0G,%*H%(,),-7XC*M"--"*
+%))'(%3'-,%&*&%0#*'*9"&7*'0*9%&-'K"*GR0&*$3%K3'99"*$%03*37$%&G3"*b*0&*'$$")*GR%..3"#*FD!*
"&*<==\*W$3%S"-*&%&*#7)"+-,%&&7XC*P"*PFH^4*"#-*7K')"9"&-*&%-3"*$'3-"&',3"*MD!4*$3,;,)7K,7*

LL*@*AB



$%03*)R'++%3GQ+'G3"*MD!4@HMM5*';"+*)"/0")*&%0#*+%&#-30,#%&#*)"*+:+)"*G"#*#:9$%#,09#*P%+0#*
4%&0#C *P"* ),"&*"- * )"# *G7;")%$$"9"&-# *G"* 3"+I"3+I"*#"*#%&- *$3%)%&K7#*;,' *P%+0#*4%&0#*b*
)RYH7!F*WY^F5*FH_X*G'&#*0&"*$3%()79'-,/0"*$)0#*$3%.%&G"*F3-#@4+,"&+"#C

VC<C&%.02)-&[f7.
U"*9i9"5 *&%# * 37'),#'-,%&# *"- *G7;")%$$"9"&-# *$3'-,/0"# *G" * 3"+I"3+I" *&%0#*%&- *+%&G0,- *b*
$)0#,"03# * +%))'(%3'-,%&# * "- * +%%$73'-,%&# * '0 * &,;"'0 * ,&-"3&'-,%&')C * M"))"#Q+, * #%&- * b * )' * .%,#*
'3-,#-,/0"#*"- * -"+I&,/0"#5 *"-* -%0+I"&- *'0##, * )' *$0(),+'-,%&*GR'3-,+)"# *"- * )' *$'3-,+,$'-,%& *b*G"#*
+%&.73"&+"#*"- *b *G"#*#79,&',3"# * ,&-"3&'-,%&'0E*$,)%-7# *$'3 *+"#*#-30+-03"#*$'3-"&',3"#C *M"#*
+%))'(%3'-,%&#*+37"&-*0&"*'3-,+0)'-,%&*GR%(S"-#*+%990&#*G"*3"+I"3+I"*"-*0&"*$'3-,+,$'-,%&*"-*0&"*
90-0'),#'-,%&*G"*3"##%03+"#*W+%&&',##'&+"#5 *+%9$7-"&+"#5 * -"+I&,/0"#XC *F,&#, *&%0#*9"&%&#*
';"+* )"*4F!M*4%&,+*F3-*!"#"'3+I*M"&-3"*WZ0""&R#*_&,;"3#,-:5 *]").'#-X*s*',&#,*/0R';"+* )"#*
)'(%3'-%,3"# *'##%+,7# * 1 *49'3- *N"+I&%)%K: *!"#"'3+I*M"&-3" *G" * )R0&,;"3#,-7 *G" *]%03&"9%0-I*
WF)',& *!"&'0GX5 *U"$'3-9"&- *%. * -I" *F3-# *!2Y *!"&##")'"3 *2%):-"+I&,+ * Y&#-,-0-" *N3%: * W2'0),&"*
q),;"3%#X*s*G"#*G7;")%$$"9"&-#*G"*3"+I"3+I"*),7#*b*)'*90#,/0"*"&*37#"'0*W$'3-,+,$'-,%&*'0E*
7;7&"9"&-# * D"-3%%9# * G" * 2"G3% * !"(")% * G" * <==[ * b * <=>=5 * '0 * (%'3G * D"-n%3p"G * H0#,+*
2"3.%39'&+"X*#0,-"*b*)"03*+%&-3,(0-,%&*'0*$3%S"-*!"#$%&'()*C*M"+,*"#-*'+-0"))"9"&-*$3%)%&K7*$'3*
0& * G7;")%$$"9"&- * +%990& * '0-%03 * G" * )' * +'$-'-,%& * "& *9%(,),-7 * b * )R',G" * G"# * #9'3-$I%&"#*
W!2J(8D"$&5*G7;")%$$"9"&-*/0,*$%033'*i-3"*3"),7*b*!"#$%&'()*X*"-*G"#*-"+I&,/0"#*G"*#-3"'9,&KC*
P"*4F!M*&%0#*'*7K')"9"&-*,&;,-7*G'&#*)"*+'G3"*G0*$3%S"-*"03%$7"&*MqH^UYF*W^FM^F*M0)-03"*
23%S"+-*%&*D"-n%3p*2"3.%39'&+"*,&*H0#,+5*3'##"9()'&-*)RY!MFH*2'3,#5*_oUY4N*_&,;"3#,-b*G"K),*
4-0G,*G,*o"&%;'5*MYFDN*M"&-"3*.%3*F3-*'&G*D"n*N"+I&%)%K,"#*23'K0"5*Y^H*_&,;"3#,-:*%.*H0#,+*
'&G * U3'9'-,+ *F3-# * o3'r5 * xNHN * x%+I#+I0)" * .�3 * H0#,p * 0&G * NI"'-"3 * x'9(03K * "- * xMHJ*
x0&K'3,'&*M%9$0-"3*H0#,+*J%0&G'-,%&*]0G'$"#-X*b*$'3-,+,$"3*b*)'*+%&.73"&+"*,&-"3&'-,%&')"*
YMHM*"&*<==[*"-*b*)'*37G'+-,%&*GR'3-,+)"#*$%03*)"#*'+-"#*G"*+"--"*+%&.73"&+"*"-*$%03*0&*&0973%*
#$7+,')*G"*)'*3";0"*MH!*M%&-"9$%3'3:*H0#,+*!";,"n*WN':)%3zJ3'&+,#XC*^&*<=><*&%0#*';%&#*
7-7*#%)),+,-7#*$%03*i-3"*#"+%&G*$'3-"&',3"*GR0&*$3%K3'99"*$,)%-7*$'3*)"*4F!M*#%09,#*b*)R'$$")*
GR%..3"# * $3%S"- * "03%$7"&C * P" * M!,4F2 * WM3"'-,;" * !"#"'3+I * ,&-% * 4%0&GF3- * 23'+-,+"#5 * _FP*
_&,;"3#,-: * %. * -I" *F3-# * P%&G%&X * "#- * 0& * ,&-"3)%+0-"03 * #03 * )"# * /0"#-,%&# * G" * #%0&G#+'$"# * "-*
GR"&;,3%&&"9"&-#*#%&%3"#*W$%#,-,;"*#%0&G#+'$"5*.,")G*3"+%3G,&KX*d*+"--"*0&,-7*G"*3"+I"3+I"*"#-*
)" * +'G3" *G" * )' * -IT#" *G" * 3"+I"3+I"Q+37'-,%& *G" *2"-"3 *4,&+)',3C * P" *M!,4F2*&%0# *' * #%)),+,-7*
$)0#,"03# * .%,# *$%03 * )' * 37G'+-,%& *GR'3-,+)"# *G'&# *G"# *$0(),+'-,%&# *$,)%-7"# *7G,-%3,')"9"&- *$'3*
F&K0# *M'3):)"C *40,-" *b *&%# *+%))'(%3'-,%&# *';"+ * )" *M0)-03"P'( *G" * )R0&,;"3#,-7 *G" *D"n+'#-)"*
W&%-'99"&-*)"*n%3p#I%$*!%'GH0#,+*"&*<=>>X5*"-*F-'0*N'&'p'*7-'&-*&%0;"))"9"&-*&%997*'0*
o%)G#9,-I# * _&,;"3#,-: * %. * P%&G%& * WU,K,-') * 4-0G,%# * o%)G#9,-I#5 * H"G,' * M%9$0-,&KX5 * G"#*
G7;")%$$"9"&-#*G"*3"+I"3+I"*-%0+I'&-*b*)'*#%&,.,+'-,%&*"-*b*)'*9%(,),-7*#"3%&-*$%03#0,;,#C*F;"+*
4FYM*4+I%%)*%.*-I"*F3-*Y&#-,-0-"*%.*MI,+'K%5*,)*#R'K,-*GR0&"*+%))'(%3'-,%&*G"*)%&K0"*G037"*)'&+7"*
G"$0,#* )"* )'&+"9"&-*G"*P%+0#*4%&0#*"-*/0,*'*7-7*$%03#0,;,"*G'&#* )"*+'G3"*G"*+%%$73'-,%&*
0&,;"3#,-',3"*.3'&+%Q'973,+',&"*b* )R',G"*G"#*$3%K3'99"#*JFM^*"-*2_J*G"*<==A*b*<=><C*F0*
-3';"3#*G"*$3%K3'99"#*+%990&#*W7+I'&K"#5*G7;")%$$"9"&-#*G"*3"+I"3+I"5*"&#",K&"9"&-#*
+3%,#7#5*"-+CX5*)"#*'E"#*G"*3"+I"3+I"*%&-*$"39,#*G"*.%+'),#"3*#03*$)0#,"03#*37'),#'-,%&#*'0-%03*
G"#*"#$'+"#*;,3-0")#*#%&%3"#*W!8,2.,8!5*:(=,<&9).&2%XC*M"--"*3"+I"3+I"*#"*$%03#0,- *#03*G"#*
+%))'(%3'-,%&#*$)0#*$%&+-0"))"#*$%03*)'*.,&'),#'-,%&*G0*$3%S"-*:(=,<&9).&2%C*

LA*@*AB



VC?C&E/2*3*45.&[f7.
D%0#*#%99"#*#%)),+,-7#*'+-0"))"9"&-*#03*G"#*+%))'(%3'-,%&#*';"+*)"*Z07("+*/0,*.%&-*#0,-"*b*&%#*
$'3-,+,$'-,%&# *b *G"#*9'&,."#-'-,%&# *'3-,#-,/0"# *"- *G"# *#79,&',3"# *G" * 3"+I"3+I" * )%3# *G" *+"#*
G"3&,T3"# * '&&7"# * WH"-'H"G,' * F;'-'3 * Z07("+5 * DN< * _ZtH5 * M"&-3" * q(%3%5 * "-+CXC * D%-3"*
$'3-,+,$'-,%&*b*)'*+%&#-30+-,%&*GR0&"*7/0,$"*G"*3"+I"3+I"*,&,-,7"*$'3*)R_ZtH*"#-*"&*+%03#*1*)"*
o!H4*o3%0$"*G"*!"+I"3+I"*"&*H7G,'-,#'-,%&*G0*4%&C*M"--"*+37'-,%&*GR7/0,$"*'*7-7*;'),G7"*
$'3*)"*+%&#",)*G"*)R_ZtH5*+"*/0,*+%&#%),G"*)R,&S"+-,%&*G"*.,&'&+"9"&-#*G0*+8-7*/07(7+%,#C*P"*
o!H4*3"K3%0$"*0&"*7/0,$"*G"*+I"3+I"03#*79'&'&-*G"*G,..73"&-"#*#-30+-03"#*G"*3"+I"3+I"*
'0-%03 * GR0& * $3%K3'99" *$)03,'&&0") * G" * +%))'(%3'-,%& * #+,"&-,.,/0"5 * '3-,#-,/0" *"- * $7G'K%K,/0"*
Wx"E'K3'9 * Y&#-,-0- * G" * 3"+I"3+I" * @ * +37'-,%& * "& * '3-# * "- * -"+I&%)%K,"# *97G,'-,/0"# *_ZtH * @*
M%&+%3G,'*@*H+o,)) *@*_&,;"3#,-7*G"*H%&-37')5*x"E'K3'9MYFH5*`+%)"*G"#*H7G,'#*_ZtH5*PHY*
P'(%3'-%,3" * G"# * H7G,'# * Y&-"3'+-,.# * _ZtH5 * P%+0# * 4%&0# * ^D4F * ]%03K"# * z * ^4F *F,E * "&*
23%;"&+"5 * UO4 * U"$'3-9"&- * %. * O,#0') * 4-0G,"# * _&,;"3#,-: * %. * N%3%&-% * H,##,##'0K'5 * 4%0&G*
U"$'3-9"&- * 4FYM * 4+I%%) * %. * -I" *F3- * Y&#-,-0-" * %. * MI,+'K%5 *H^o *M"&-3" * G" * 3"+I"3+I" * "&*
'&-I3%$%)%K,"*_&,;"3#,-7*G"*o"&T;"XC*P"*o!H4*"E$)%3"*)"#*3")'-,%&#*"&-3"*)'*$3%G0+-,%&*G0*#%&5*
)" *+%&-"E-" *G" *#' * -3'&#9,##,%& *"- * )' *$I7&%97&%)%K," *G0 *#%&* W#")%& * )' * -"39,&%)%K," *'&K)%Q
#'E%&&"5*8"$./,8&$/2(%>C*P"*-"39"**N/2)&2%)&2".,/$,%".*G7#,K&"*-%0-*$3%+"##0#*G"*$3%G0+-,%&*
G" *#%& *"- *GR%&G"# *G%&- * )' * .,&'),-7 * "#- * )R'0G,(,),-7 * G'&# *0& * -"9$# *"- * 0& *"#$'+" *G%&&7C * P'*
97G,'-,#'-,%&*G0*#%&*G7#,K&"*)"#*$3%+"##0#*#%&%3"#*#"*G73%0)'&-*"-*#"*G7;")%$$'&-*b*-3';"3#*
0& * '3-7.'+- * -"+I&,/0" * %0 * 0& * G,#$%#,-,. *97G,'-,/0"C * P" * #%& *97G,'-,#7 * G7#,K&" * -%0-" * .%39"*
Ga7&%&+,'-,%&*#%&%3"*/0,*#"*G73%0)"*G'&#*)"*+'G3"*Ga0&*G,#$%#,-,.*-"+I&,/0"*WG'&#*)"/0")*)"*#%&*
"#-*-3'&#G0,-5*"&+%G7@G7+%G7X*#")%&*0&"*7+%&%9,"*$3%$3"*WG7-"39,&7"*"-*#a'$$0:'&-*#03*0&"*
%3K'&,#'-,%& * #-30+-037" * G" *9%:"&# *9'-73,")#5 * -"+I&%)%K,/0"#5 * #:9(%),/0"# * "- * 3")'-,%&&")#X*
W2"3':'5*>\\\XC*P"*o!H4*'*$%03*9'&G'-*GR7-0G,"3*G,..73"&-#*'#$"+-#*G"*+"*$I7&%9T&"C*2%03*
+"*.',3"5*,)*.';%3,#"*)"#*'$$3%+I"#*7$,#-79%)%K,/0"#5*%&-%)%K,/0"#5*'&-I3%$%)%K,/0"#5*-"+I&,/0"#*
"-*#%+,%I,#-%3,/0"#C*P"*9%&-'K"*G"*+"--"*7/0,$"*"#-*$37;0"*$%03*<=>?@<=>L*';"+*G"#*$3"9,T3"#*
37#,G"&+"# * "& * 3"+I"3+I"Q+37'-,%& * b * x"E'K3'9 * b * G"#-,&'-,%& * G" * P%+0# * 4%&0#5 * ';"+ * G"#*
"&#",K&"9"&-#*+3%,#7#*"-*7+I'&K"#*GR7-0G,'&-#*W^D4F*]%03K"#X5*"-*';"+*0&*#0,;,*#+,"&-,.,/0"*
G0*$3%K3'99"*K7&73')C
P'*#"+%&G"*+%))'(%3'-,%&*"&*+%03#*"#-*,##0"*G0*#0,;,*G0*G%+-%3'-*#03*9"#03"*$'3*67389"*6%:*
W2IU*"&*'3- *'0G,%*"-*90#,/0"*"E$73,9"&-')"5 *#0S"-*G"*3"+I"3+I"* 1 * )"#*F0G,-%3,09#*Y&-"3&"-5*
$'3-,"*$3'-,/0"*1*)R)$/2&"'2$*,3(''(I;)'%X*b*)R_&,;"3#,-7*P';')*Z07("+C*Y)*#R'K,3'*G"*+%))'(%3'-,%&#*
G" * 3"+I"3+I" *b *G"# *$3%K3'99"# * "& * +%03# *G" * +%&#-30+-,%& * b * )R`+%)" * G"# *F3-# *O,#0")# * G"*
)R_&,;"3#,-7*P';')*WU%+-%3'-*G"*3"+I"3+I"Q+37'-,%&5*7/0,$"*G"*3"+I"3+I"*#03*)'*#$'-,'),#'-,%&XC*
_& *'0-3" *;%)"- *+%&+"3&"* )' *+%&#%),G'-,%& *G"*+%%$73'-,%& *'3-,#-,/0"*';"+* )' *#-30+-03"*F;'-'3*
#$7+,'),#7"*"&*'3-*'0G,%C*t*$'3-,3*G"*+"--"*+%&#-30+-,%&5*G"#*$3%)%&K"9"&-#*#"3%&-*$%03#0,;,#*
G'&#*)"*G%9',&"*F3-#@4+,"&+"#*W&%-'99"&-*G'&#*)"*+I'9$*F3-#*z*4$'+"X*$'3*0&"*+%))'(%3'-,%&*
#%)),+,-7"*';"+*)"*G7$'3-"9"&-*F3-#*z*N"+I&%)%K:*G"*)R_N*_&,;"3#,-:*%.*N"E'#*'-*U'))'#*W!%K"3*
H'),&'X5*"-*)"*)'(%3'-%,3"*U^q4*G"*)RY4F^*Y&#-,-0-*40$73,"03*G"*)RF73%&'0-,/0"*"-*G"*)R^#$'+"*
_&,;"3#,-7*G"*N%0)%0#"*W"&*+%))'(%3'-,%&*';"+*)"*44P*]"3p")":5*62P*D'#'5*PFNHq4*P'(%3'-%,3"*
F-9%#$IT3"#*H,),"0E*q(#"3;'-,%&#*4$'-,')"#* Y24P*Y&#-,-0- *2,"33"*4,9%&*P'$)'+"*_H!*[>\=*
MD!4*_&,;"3#,-7*G"*O"3#',))"#*4',&-QZ0"&-,&Q"&Q�;"),&"#XC

LV*@*AB



VCLC&C(9+/*45.&[f7.
40,-" * '0E * +%))'(%3'-,%&# * '&-73,"03"# * WFD! * <==\5 * #:9$%#,09#X * "- * '.,& * GR'##03"3 * 0&*
G7;")%$$"9"&-*G"#*/0"#-,%&#*#03* )"#*'9(,'&+"#*#%&%3"#* ),7"#*b* )'*.%,#*'0E*+%&G,-,%&#*G"#*
&%0;"'0E*'0G,-%3,09#*"-*+"))"#*G"*)R'0G,%*9%(,),-75*&%0#*$%03#0,;3%&#*&%-3"*+%))'(%3'-,%&*';"+*
)" *M!^44qD*M"&-3" * G" * 3"+I"3+I" * #03 * )a"#$'+" * #%&%3" * "- * )a"&;,3%&&"9"&- * 03(',&5 * 7+%)"#*
&'-,%&')"#*GR'3+I,-"+-03"*G"*o3"&%()"*"-*G"*D'&-"#*W)'(%3'-%,3"*M^!HF*M"&-3"*G"*3"+I"3+I"*
97-I%G%)%K,/0"*Ga'3+I,-"+-03"X5*_H!*>AV?*MD!4*F9(,'&+"#*'3+I,-"+-03')"#*"-*03(',&"#*W6"'&Q
2'0)*NI,('0GXC*2%033%&-*i-3"*'##%+,7#*b*+"--"*+%))'(%3'-,%&*)"*o^!4F*W)'(%3'-%,3"*G"*3"+I"3+I"*
"& * #+7&%)%K,"5 * 7+%)" * &'-,%&')" * #0$73,"03" * GR'3+I,-"+-03" * G" *D'&-"#X * "- * )R^4q *^#$'+"# * z*
4%+,7-7#* Y&#-,-0-*G"*o7%K3'$I,"*"-*GRF97&'K"9"&-*_H!*VA\=*MD!4*_&,;"3#,-7*G"*D'&-"#*
W]30&%*40&"35*H'3+")*J3":G".%&G5*H,+I")*M3"#$,&5*M)',3"*o0,0X5*'.,&*G"*G7;")%$$"3*G"*9'&,T3"*
$)0# * '$$3%.%&G," * )"# * '3+I,-"+-%&,/0"# * G"# * '0G,-%3,09# * "- * )"# * &%-,%&# * +3%,#'&- * )"# * "#$'+"#*
#%&%3"#*"-*)"*-,##'K"*#%+,')C

VCAC&#2)07(3*2)
D%-3"*3"+I"3+I"*"- *$37#"&+"*#R,&#+3,;"&- *G'&#*G"#*+%990&'0-7#*#+,"&-,.,/0"#*"- *'3-,#-,/0"#*
(,"&*,G"&-,.,7"#C*M"))"#Q+,*&%0#*$"39"--"&-*GR'$$'3'{-3"*+%99"*37.73"&-*#03*)"#*/0"#-,%&#*GR'3-*
'0G,%*"-*+%99"*),"0Q3"##%03+"*$%03*G"#*$'3-"&'3,'-#*G"*3"+I"3+I"*b*0&*&,;"'0*,&-"3&'-,%&')C*
D%-3"*+'$'+,-7*G"*$0(),+'-,%&*S%,&-"*b*+"#*$'3-"&'3,'-#*3"&.%3+"*+"--"*$37#"&+"*"-*&%0#*$"39"-*
GR%0;3,3*G"#*$%-"&-,")#*GR,&,-,'-,;"#*b*G"#-,&'-,%&*G"*+"#*+%990&'0-7#C*P'*),#-"*#%0#*.%39"*G"*
$8)"#*+,QG"##0#*9'3/0"&-*)"#*),',#%&#*K7%K3'$I,/0"#*G"*&%#*+%))'(%3'-,%&#*'.,&*GR'$$%3-"3*0&"*
),#,(,),-7*G"*+"))"#Q+,5*9',#*,)*"#-*7;,G"&-*/0"*)"#*'&,9'-,%&#*G"#*),K&"#*G"*3"+I"3+I"*';"+*+"#*
$'3-"&',3"# * '9T&"&- * b * G"# * +3%,#"9"&-# * ,&+"##'&-# * "- * G"# * ,&-"3'+-,%&# * +%&-,&0"))"# * /0,*
G7$'##"&-*+"#*G7),9,-'-,%&#*$'3*$8)"#C
D%#*'+-,%&#*G"*+%%$73'-,%&*,&-"3&'-,%&')"*"-*&'-,%&')"*#%&-*-3T#*,9$%3-'&-"#*W"&*&%9(3"*"-*"&*
/0'),-7X *"- * #%&- *%0;"3-"# *b * )' * .%,# * ;"3# * )"# *+%990&'0-7# *'&K)%$I%&"# * W$%03 * )"#/0"))"# * )'*
$3%()79'-,/0"*F3-#@4+,"&+"#*"#-*+"&-3')"X*"-*+"))"#*.3'&+%$I%&"#*#03*G"0E*;"3#'&-#*1*)R0&*&%3GQ
'973,+',&*"-*)R'0-3"*"&*97-3%$%)"C*t*+I'/0"*.%,#*,)*#R'K,-*GRi-3"*37.73"&-*"-*3"##%03+"5*'0*-3';"3#*
G"*&%#*37'),#'-,%&#*9',#*'0##,*G"*&%#*$3%G0+-,%&#*-I7%3,/0"#5*+%&+"3&'&-*)"*G%9',&"*/0"*&%0#*
"E$)%3%&#C

LB*@*AB



B@*J?@%&$'&E@"D%DK<?&#L#!?&!"#$%&%"'$%&M&;<$ * *

BC>C&=/,3.)+9+*2)

PR7+%)"*G%+-%3')"*e*P'&K0"#5*P"--3"#*"-*F3-#*f*G"*)RFH_*WF,E*H'3#",))"*_&,;"3#,-7X*$3%$%#"*0&*
&%0;"'0*-:$"*G"*G%+-%3'-*,G"&-,.,7*$'3*)'*9"&-,%&*e*23'-,/0"*"-*-I7%3,"*G"*)'*+37'-,%&*'3-,#-,/0"*
"-* ),--73',3"*fC*M"*G%+-%3'- *#"*#%0-,"&G3'*"-*#03*0&*G%##,"3*$37#"&-'&-*0&*-3';',) *+%I73"&-*"-*
%3,K,&')*G"*+37'-,%&*'3-,#-,/0"*"-* ),--73',3"5*"-*#03*0&*-3';',) *GR7-0G"*"-*G"*37.)"E,%&*G"*.'+-03"*
'+'G79,/0"5*9',#*G"*G,9"&#,%&*$)0#*37G0,-"*/0"*)"#*-IT#"#*'+-0"))"9"&-*37'),#7"#*"&*P"--3"#*
"-*"&*F3-#C
4%&*3'$$%3-"03*6"'&Q!':9%&G*J'&)%5*G,3"+-"03*G"*)R7+%)"*G%+-%3')"*'*,&#-30,-*+"*G%##,"3*#03*0&"*
,G7"*G"*)R^4F*F,E*W2"-"3*4,&+)',3X*"-*';"+*#%&*',G"C
M"*$3%S"-*'*7-7*'G%$-7*$'3*)"*+%&#",)*#+,"&-,.,/0"*G"*)RFH_C
2'39, * )"# * +%))'(%3'-,%&# * "&-3" * )RFH_5 * )R^4F *F,E * "- * )R^D42 * GRF3)"# * W$'3-"&',3" * G0 * $3%S"-X*
$37#"&-7#* )" *L*';3,) *b * )' *#%0#QG,3"+-,%& *G"#*'3-# *$)'#-,/0"#* W2,"33" *q0G'3-5 *�%)'&G"*2'G,))'5*
Y#'("))" *2I'),$$%&*!%("3-X * ,) *'*7-7*3"-"&0* )" *$3,&+,$"*/0"*P%+0#*4%&0#*$0,##"*'++0",)),3 *0&*
G%+-%3'&- * ,&#+3,- * G'&# * +"--" *9"&-,%& * e * $3'-,/0" * "- * -I7%3," * G" * )' * +37'-,%& * '3-,#-,/0" * fC *_&*
3'$$3%+I"9"&- *$'3 * +%&;"&-,%& *#" * ."3' *"&-3" * P%+0# *4%&0# *"- * )" * )'(% *F4N!FH*G0 *9'#-"3*
4+,"&+"#5*F3-#*"-*N"+I&,/0"#*G"*)RY9'K"*"-*G0*4%&*'##%+,7*b*+"--"*7+%)"*G%+-%3')"5*$%03*0&*
'++%9$'K&"9"&-*+%&S%,&-*G0*-I7#'3G*S0#/0R'0*S03:C
P%3#*G"*+"--"*370&,%&*b*)'*UF2*,)*'*7-7*7;%/07*)"*$3,&+,$"*GR0&"*(%03#"*HMM*'++%9$'K&'&-*)"*
$'3+%03#*G%+-%3')*'0*#",&*G"*P%+0#*4%&0#C

[@*"IG?#EDN&?E&@B%$!E;E%&>?%&@?#:?@#:?%

D%0#*';%&#*$0*G7+3,3" * -%0- *'0 * )%&K*G"*+"*G%##,"3 *$)0#,"03# * 37K,9"# *G"*;')%3,#'-,%& *"- *G"*
+%990&,+'-,%&*G"#*37#0)-'-#*G"*3"+I"3+I"C*Y)#*#%&-*G7Sb*'+-,.#*G'&#*&%-3"*G7;")%$$"9"&-C

c 37'),#'-,%&#*'3-,#-,/0"#*$0(),/0"#*
W$3T#*G"*?=*$37#"&-'-,%&#*$0(),/0"#*)%3#*G"*."#-,;')#*"-*"E$%#,-,%&#*"&*J3'&+"*"-*b*)R7-3'&K"35*
G"$0,#*<==LX

c $0(),+'-,%&#*
W>B*$0(),+'-,%&#*GR'3-,+)"#*G"$0,#*<==B5*G%&-*>L*#%09,#"#*b*0&*+%9,-7*G"*)"+-03"5*>>*$%03*G"#*
$0(),+'-,%&#*#+,"&-,.,/0"#*,&-"3&'-,%&')"#*'&K)%$I%&"#5*V*$%03*G"#*$0(),+'-,%&#*.3'&+%$I%&"#X

c +I'3K"#*7G,-%3,')"#*
W>*+I'3K"*7G,-%3,')"*GR0&*&0973%*#$7+,')*G"*)'*3";0"*,&-"3&'-,%&')"*FYz4%+,"-:X

L[*@*AB



c %3K'&,#'-,%&#*G"*#:9$%#,09#*"-*G"*#79,&',3"#*
W.37/0"&+"*1*>*#:9$%#,09*"-*>*b*<*#79,&',3"#*$'3*'&*d*B*#:9$%#,09#*%3K'&,#7#*G"$0,#*<==A*"&*
$'3-"&'3,'-*';"+*)"*PFH^4*FH_*"-*';"+*G"#*$'3-"&',3"#*,&-"3&'-,%&'0E*d*)"#*#79,&',3"#*#%&-*"&*
$37;,#,%&*$%03*)'*$73,%G"*<=>?Q<=>B*"-*$%033%&-*i-3"*9"&7#*"&*+%))'(%3'-,%&*';"+*&%#*
$'3-"&',3"#*,&-"3&'-,%&'0EX

c n%3p#I%$#*G'&#*)"#*7+%)"#*GR'3-*
WV*n%3p#I%$#*$'3*'&*'&,97#*$'3*)"#*'3-,#-"#*+I"3+I"03#*G"*)a0&,-7*G"*3"+I"3+I"X

c 9,#"#*b*G,#$%#,-,%&*G"*3"##%03+"#
$3%S"-#5*-"+I&,/0"#5*-"+I&%)%K,"#5*+%3$0#*d*b*G"#-,&'-,%&*G"#*7+%)"#*GR'3-5*G"#*+%990&'0-7#*
'3-,#-,/0"#*"-*#+,"&-,.,/0"#*WG%&-*G"#*3"##%03+"#*'0G,%*G,#$%&,()"#*$%03*G"#*$3%S"-#*GR'3-,#-"#5*0&"*
('#"*G"*G%&&7"#*(,(),%K3'$I,/0"#*W:;8<3X*$,)%-7"*$'3*0&"*+%9,-7*,&-"3&'-,%&')X

c $'3-,+,$'-,%&#*b*G"#*#79,&',3"#*"-*b*G"#*+%&.73"&+"#*&'-,%&')"#*"-*,&-"3&'-,%&')"#*
WG%&-*YMHM*Y&-"3&'-,%&')*M%9$0-"3*H0#,+*M%&."3"&+"5*`+%)"*NI79'-,/0"*MD!45*MHH!*
M%9$0-"3*H0#,+*H0)-,G,#+,$),&'3:*!"#"'3+I5*'+-,;,-7#*#+,"&-,.,/0"#*G0*o!H4*_ZtH5*"-+CX

c 97+'&,#9"#*G"*.""G('+p#*"-*G"*+%))'(%3'-,%&#*';"+*GR'0-3"#*+I"3+I"03#*"-*0&,-7#*G"*
3"+I"3+I"5*"-*#0,;,*G"#*'&+,"&#*'3-,#-"#Q+I"3+I"03#

c $'3-,+,$'-,%&*b*G"#*7/0,$"#*G"*3"+I"3+I"*G'&#*)"#*0&,;"3#,-7#
Wo!H4*_ZtH5*F4N!FH5*_&,;"3#,-7*P';')5*"-+CX

c $'3-"&'3,'-#*G"*3"+I"3+I"*G"*G,9"&#,%&#*&'-,%&')"#*"-*,&-"3&'-,%&')"#
WJFM^5*2_J5*9%&-'K"#*G"*$3%S"-#*FD!*"-*"03%$7"&#5*_ZtH5*"-+CX

c 9',&-"&'&+"*GR0&*#,-"*n"(*';"+*'++T#*b*)'*G%+09"&-'-,%&*W;,G7%5*'0G,%5*
(,(),%K3'$I,/0"X*"-*'0E*#0,;,#*G"#*$3%S"-#*"-*$3%K3'99"#5*I--$* *1@@* *)%+0#%&0#* *C**%3K* *@***

PR%(S"+-,.*#"3'*G"*+%&-,&0"3*"-*GR'9$),.,"3*)"#*G,..73"&-"#*),K&"#*G"*;')%3,#'-,%&C*PR"..%3-*#"3'*
)R'S0#-"9"&-*G"#*'+-,;,-7#*G"*;')%3,#'-,%&*"-*G"*-3'&#9,##,%&*"&*+%))'(%3'-,%&*';"+*)"#*7+%)"#*
GR'3-*"-*b*G"#-,&'-,%&*G0*+I'9$*'3-,#-,/0"C*^&*".."-*)"*+'G3"*F3-#Q4+,"&+"#*G'&#*)"/0")*&%0#*
%$73%&#*"#-*$)0#*$%3-"03*G'&#*#'*G,9"&#,%&*,&-"3&'-,%&')"*/0R"&*97-3%$%)"*#'&#*G%0-"*$%03*G"#*
3',#%&#*I,#-%3,/0"#5*7G0+'-,;"#*"-*+0)-03"))"#C*_&"*37.)"E,%&*#03*)"*+%&-"E-"*GR0&"*-"))"*3"+I"3+I"*
"&*J3'&+"*#"3'*b*7-0G,"3C

L\*@*AB

http://locusonus.org/
http://locusonus.org/
http://locusonus.org/
http://locusonus.org/
http://locusonus.org/
http://locusonus.org/


\@*#;!?'>@D?@

#"9"#-3"*>*W%+-C*<=>?Q<=>LX
� 3"+30-"9"&-*Ga0&*G%+-%3'&-*"&*3"+I"3+I"Q+37'-,%&*Q*F4N!FH*Q*F,E*H'3#",))"*_&,;"3#,-7
� #%0-"&'&+"*G"#*'3-,#-"#*$37#"&-#*'+-0"))"9"&-*G'&#*)a0&,-7*1*60),"&*M)'0##5*F)"S%*U0/0"
� D"n*F-)'&-,#5*$37#"&-'-,%&*b*q(#@Y&5*F3)"#
� DH4FN*1*9,#"*"&*),K&"*G"*)'*('#"*G"*G%&&7"#*W%0;"3-03"*'0E*+I"3+I"03#X
� �%3p#I%$*!%'GH0#,+*W^4F*F,E*@*4"+%&G"*D'-03"X
� 237$'3'-,%&*$0(),+'-,%&*7)"+-3%&,/0"*Q*'+-"#*G0*#:9$%#,09*�[*P"#*F0G,-%3,09#*Y&-"3&"-
� 20(),+'-,%&*G0*),;3"*P%+0#*4%&0#5*3"#$%&#'(,),-7*7G,-%3,')"*F&&,+p*!,;%,3"
� $'3-,+,$'-,%&*'0*MHH!5*>=-I*Y&-"3&'-,%&')*4:9$%#,09*%&*M%9$0-"3*H0#,+*H0)-,G,#+,$),&'3:*

!"#"'3+I5*v4%0&G*H0#,+*H%-,%&w5*PHF*F,E*H'3#",))"*_&,;"3#,-75*I--$* *1@@* *nnn* *C**+993* *<=>?C* *+&3#* *Q**
93#* *C**.3* *@***

� $3"9,T3"*9%0-03"*Ga0&"*;"3#,%&*'0-%&%9"*G"*)'*#-3"'9(%E*W$%03*+'$-'-,%&#*G'&#*G"#*9,),"0E*
"E-3i9"#X

� '+-,;,-7#*+3%,#7"#*';"+*)"*o!H4*_ZtH*$%03*)'*#-30+-03'-,%&*#+,"&-,.,/0"*G0*$3%K3'99"*W"&*
3"+I"3+I"Q+37'-,%&X

� #%0-"&'&+"*2IU*2"-"3*PMM*_&,;"3#,-:*%.*-I"*F3-#*P%&G%&

#"9"#-3"*<*W<=>LX
� 3"+30-"9"&-*Ga'3-,#-"#Q+I"3+I"03#*d*$3%.,)#*WF0G,%*H%(,),-7X
� 4:9$%#,09*�[*F0G,%*H%(,),-7*1*%3K'&,#'-,%&
� DH4FN*1*9,#"*"&*),K&"*$0(),/0"*G"*)'*('#"*G"*G%&&7"#
� DH4FN*1*)'&+"9"&-*G"*G7;")%$$"9"&-*Ga,&-"3.'+"#*K3'$I,/0"#
� G7;")%$$"9"&-*2U*Q�*,2G
� 3"+30-"9"&-*-"+I&,+,"&*G7;")%$$"9"&-*H%(,),-7*@*-7)7$I%&,"*9%(,)"*WF&G3%}G5*q4Y5*)"'p#X*';"+*

$'3-"&'3,'-#*4F!M*]").'#-*5*o%)G#9,-I*_FP*P%&G%&*WF-'0X
� 4%3-,"*G"*)'*$0(),+'-,%&*P%+0#*4%&0#*WF&&,+p*!,;%,3"5*G,3"+-3,+"*7G,-%3,')"X
� 9%&-'K"*Ga0&*$3%K3'99"*+%990&*Ga"E$73,9"&-'-,%&*';"+*)a_ZtH*@*x"E'K3'9*Wo!H4*Q*o3%0$"*

G"*!"+I"3+I"*"&*H7G,'-,#'-,%&*G0*4%&X
� G,#-3,(0-,%&*G"*)'*#-3"'9(%E*;?*d*&%0;"))"#*,9$)'&-'-,%&#*d*9,+3%$I%&"#*#-737%*W%0;"3-03"#*b*G"#*

$3%S"-#*"E-"3&"#X
� #0,;,*G"*3"+I"3+I"*';"+*YH7!F*WN,9*2"3p,#X
� 9,#"*b*G,#$%#,-,%&*G"#*7+%)"#*1*D"n*F-)'&-,#5*9%&G"*;,3-0")*#%&%3"*"-*'+%0#-,/0"
� $0(),+'-,%&*7)"+-3%&,/0"*Q*'+-"#*G0*#:9$%#,09*�[*P"#*F0G,-%3,09#*Y&-"3&"-

#"9"#-3"*?*W<=>L@<=>AX
� G7;")%$$"9"&-*Ga"E$73,9"&-'-,%&#*'0-%03*G"*)a'E"*F0G,%*H%(,),-7
� 37#,G"&+"#*G"*3"+I"3+I"*_ZtH*@*x"E'K3'9
� 4%0-"&'&+"*67389"*6%:*_&,;"3#,-7*P';')5*2IU*"&*'3-*'0G,%*"-*90#,/0"*"E$73,9"&-')"
� #0,;,*G"*3"+I"3+I"*+%&+"3&'&-*9,+3%$I%&"*H'3#*W_&,;"3#,-7*G"*N%0)%0#"5*DF4F5*"-+CX

#"9"#-3"*L*W<=>AX
� 3"+30-"9"&-*Ga0&*G%+-%3'&-*"&*3"+I"3+I"Q+37'-,%&*Q*F4N!FH*Q*F,E*H'3#",))"*_&,;"3#,-7

A=*@*AB

http://www.cmmr2013.cnrs-mrs.fr/
http://www.cmmr2013.cnrs-mrs.fr/
http://www.cmmr2013.cnrs-mrs.fr/
http://www.cmmr2013.cnrs-mrs.fr/
http://www.cmmr2013.cnrs-mrs.fr/
http://www.cmmr2013.cnrs-mrs.fr/
http://www.cmmr2013.cnrs-mrs.fr/
http://www.cmmr2013.cnrs-mrs.fr/
http://www.cmmr2013.cnrs-mrs.fr/
http://www.cmmr2013.cnrs-mrs.fr/
http://www.cmmr2013.cnrs-mrs.fr/
http://www.cmmr2013.cnrs-mrs.fr/
http://www.cmmr2013.cnrs-mrs.fr/


� $37#"&-'-,%&#*G"*37'),#'-,%&#*1*'0-%03*G"#*$3%()79'-,/0"#*G"*J,")G*4$'-,'),#'-,%&*"-*G"*
4+I,r%$I%&,'*W$'3-"&'3,'-*M!^44qD*"-*'0-3"#*)'(%3'-%,3"#X

#"9"#-3"*A*W<=>A@<=>VX
� #:9$%#,09*�\*P%+0#*4%&0#
� #0,;,*G"*$0(),+'-,%&#
� #0,;,*G"#*37'),#'-,%&#*"-*$37#"&-'-,%&#*$0(),/0"#
� #0,;,*#+,"&-,.,/0"*"-*Ga'+-,;,-7#*G"*3"+I"3+I"Q+37'-,%&*';"+*)"*o!H4*_ZtH*d*"-*9%&-'K"#*

Ga7+I'&K"#*"&#",K&'&-#*"-*7-0G,'&-#*"&-3"*)'*J3'&+"*W^D4F*]%03K"#5*!7#"'0*!'G,%*7+%)"#*Ga'3-5*
^4F*F,E*"&*23%;"&+"*@*`+%)"*G"#*H7G,'#*_ZtHX

#"9"#-3"*V*W<=>VX
� G7;")%$$"9"&-*Ga"E$73,9"&-'-,%&#*'0-%03*G"*)a'E"*F0G,%*H%(,),-75*J,")G*4$'-,'),#'-,%&5*

4+I,r%$I%&,'5*D%0;"'0E*F0G,-%3,09#
� #0,;,#*G"*37'),#'-,%&#*"-*$37#"&-'-,%&#*$0(),/0"#
� +%&-,&0,-7*G"#*$3%S"-#*"-*$3%K3'99"#*';"+*)"*o!H4*_ZtH*W37#,G"&+"#*G"*3"+I"3+I"5*#0,;,*

#+,"&-,.,/0"5*#79,&',3"*,&-"3&'-,%&')5*7+I'&K"#5*$3%K3'99"*<=>VQ<=>BX

#"9"#-3"*B*W<=>V@<=>BX
� #%0-"&'&+"#*G"#*'3-,#-"#Q+I"3+I"03#

#"9"#-3"*[*W<=>BX
� #:9$%#,09*�>=*P%+0#*4%&0#
� 3"+30-"9"&-*Ga0&*G%+-%3'&-*"&*3"+I"3+I"Q+37'-,%&*Q*F4N!FH
� 3"+30-"9"&-*Ga'3-,#-"#Q+I"3+I"03#*d*$3%.,)#*WF0G,%*H%(,),-7X

>=@*I$>F?E

A>*@*AB



A<*@*AB



>=C>C*'2+.&.U[7*09+*T.&[2(/&7.&V(-\.+

P"#*'&&7"#*D*+%33"#$%&G"&-*'0E*'&&7"#*0&,;"3#,-',3"#C

9)),.&'
#"9"#-3"*>*s*<=>?@<=>L*s*G7(0-'&-*"&*%+-%(3"*<=>?
#"9"#-3"*<*s*<=>L

9)),.&'hQ
#"9"#-3"*?*s*<=>L@<=>A
#"9"#-3"*L*s*<=>A

9)),.&'hO
#"9"#-3"*A*s*<=>A@<=>V
#"9"#-3"*V*s*<=>V

9)),.&'hR
#"9"#-3"*B*s*<=>V@<=>B
#"9"#-3"*[*s*<=>B

>=C>C>C*>,[.)3.3
M%%3G,&'-"03#*
D*"-*D�>*1*AA===*+%33"#$%&G*b*<*E*>@<*G"*-"9$#
D�<*"-*D�?*1*B?*===*+%33"#$%&G*b*<*E*<@?*G"*-"9$#
MI"3+I"03#*D�<*"-*D�?*1*?=*===*+%33"#$%&G*b*)'*3790&73'-,%&*GR0&*$%#-QG%+
F0-3"#*1*<====*$%03*)"*G"9,Q$%#-"*'G9,&,#-3'-,%&5*"&*D�<*"-*D�?**�L===*W'&&0'),#'-,%&*"9$)%,*$37+',3"X
F0-3"#*1*A===*+%33"#$%&G*'0E*$3%3'-'*6C*m'3#"&-:*W^4F*F,EX*�*DC*P"+%+/*W^D4F]X

6"0&"#*'3-,#-"#*1*>B*===*+%33"#$%&G*'0E*[*===*^4F*F,E*�*\*===*^D4F]
6"0&"#*+I"3+I"03#*1*G%+-%3'&-#*"&*+%Q-0-%3'-*F#-3'9*WFH_X*1*?=*===*$'3*(%03#"*W0&*G%+-%3'&-5*$0,#*G"0E*
G%+-%3'&-#*b*$'3-,3*G"*D�<X
F-"),"3#*1*V*===*+%33"#$%&G*b*V*#"9',&"#*G"*n%3p#I%$*37$'3-,"#*#03*)"#*<*7+%)"#
6%03&7"#*GR7-0G"#*1*>A==*+%33"#$%&G*'0E*#%0-"&'&+"#*W.3',#*S03:X
479,&',3"#*1*D�>*+%33"#$%&G*'0*#0,;,*#+,"&-,.,/0"*G0*$3%K3'99"*G"*3"+I"3+I"*o!H4*';"+*)R_ZFH*@*
x^�Fo!FH*b*H%&-37')
M%))%/0"#*1*#:9$%#,09#*P%+0#*4%&0#5*G"9'&G"*GR'0K9"&-'-,%&*b*<====*W'+-0"))"9"&-*>A===*MD!4X
F0-3"#*.%39'-#*1*37#,G"&+"#*_ZFH@x"E'K3'9*W#03*)'*('#"*G"*G"0E*37#,G"&+"#*GR0&*9%,#X*
W;%:'K"#@I7("3K"9"&-#@$"3QG,"9#X*W%&*"#-,9"*/0"*)'*$3%G0+-,%&*"#-*$%3-7"*$'3*x"E'K3'9X*1*3"+I"3+I"*
GR0&*.,&'&+"9"&-*,&-"3&'-,%&')*>L===*$%03*+"#*37#,G"&+"#*W.3'&+%$I%&,"5*'$$")#*GR%..3"*Z07("+*
7+I'&K"#*';"+*)'*J3'&+"X

N3'&#$%3-#*1*'9%3-,*$'3*)"#*7+%)"#
H,##,%&#*1*+%%3G,&'-,%&*<EL===*W;,))"*GRF,E*"&*23%;"&+"X
O')%3,#'-,%&*1*+%0;3"*.3',#*"-*G7$)'+"9"&-#*G'&#*+%))%/0"#*,&-"3&'-,%&'0E*"-*$0(),+'-,%&#*7;"&-0"))"#*
$%3-7"#*$'3*)"*)'(%3'-%,3"
F0-3"#*1*(0GK"-*7/0,$"9"&-#*G0*)'(%3'-%,3"*W%3G,&'-"03#*"-*'0-3"#X*',&#,*/0R'+I'-#*G"*9'-73,")*$%03*)"#*
37'),#'-,%&#*9"&7"#*"&*+%))'(%3'-,%&*';"+*GR'0-3"#*0&,-7#*G"*3"+I"3+I"*W4F!M5*4FYM5*o%)G#9,-I#5*

A?*@*AB



M!,4F25*"-+CX*�*>=*===*G"*$3"#-'-,%&#*-"+I&,/0"#*WG7;")%$$"03#5"-+CX*�*A===*G"*(0GK"-*G"*$3%G0+-,%&*
G"#*+I"3+I"03#*W),7*'0E*#%0-"&'&+"#X

>=C>C<C*@.0.++.3
M%))"+-,;,-7#*-"33,-%3,')"#*1*D*"-*D�>*1*;,))"*GRF,E*$%03*.%&+-,%&&"9"&-*W'G9,&,#-3'-3,+"X
M%))"+-,;,-7#*-"33,-%3,')"#*1*D�<*"-*D�?*1*;,))"*F,E*�*M!*2'+'*(%03#"*G"*3"+I"3+I"*G%+
M%.,&'&+"03#*1*D*"-*D�>1*'++%3G*+'G3"*MD!4
M%.,&'&+"03#*1*D�<*"-*D�?*1*MD!4*�*2%#-QG%+
M%.,&'&+"03#*1*D�>*.,&'&+"9"&-#*,&-"3&'-,%&'0E*$%03*37#,G"&+"#*_Z�H
F,G"*G"9'&G7"*1*,&+)0#*)"*P'(%*<A*===*W^4FFX*�*<A===*W^D4F]X*�*),K&"*0&,-7*G"*3"+I"3+I"
F,G"*G"9'&G7"*1**�*)'*(%03#"*G"*3"+I"3+I"*G%+-%3')"*?=*===*"-*b*$'3-,3*G"*D�<*'S%�-*GR0&"*#"+%&G"*
(%03#"*G%+-%3')"*W�*?====X*�*),K&"*?T9"*+:+)"

>>@*IDI!D"F@;=:D?

>>C>*=(V7*09+*2)3&!20(3&%2)(3
* *

Q * 6%:5 * 6C *!(% ,W&(./$(% ,8"."'(% ,k,<$/2&"'2$*,3(''(I;)'%C * Y& *F+-"# *G" * )a7+%)" * -I79'-,/0" *MD!4*e*
4%0&G#$'+"*|*4%0&G#+'$"*f5*^#$'+"#5*^E$73,"&+"#*"-*2%),-,/0"#*G0*4%&%3"5*#%0#*)'*G,3"+-,%&*G"*M)',3"*
o0,0*"-*H'3,"QH'G")",&"*H"3;'&-Q!%0E5*%3K'&,#7*$'3*^4q*^#$'+"#*z*4%+,7-7#*_&,;"3#,-7*G"*D'&-"#*"-*
_&,;"3#,-7*G"*!"&&"#5*23"##"#*_&,;"3#,-',3"#*G"*!"&&"#C*<=><C*$0(),+'-,%&*b*$'3'{-3"5*<=>?C

Q *4,&+)',35 *2C *!S<'& ,/(, 9) ,8".2A2#)&2". ,(.,3(*1%,4N(9C * Y& *'+-"# *G0*+%))%/0" * jq(#@YD*<=>>j5 *7G,-7 *$'3*
)Rq(#"3;'-%,3"*G"#*Y9'K"#*D0973,/0"#5*^D42*`+%)"*D'-,%&')"*40$73,"03"*G"*)'*2I%-%K3'$I,"*F3)"#5*^4F*
`+%)"*40$73,"03"*GRF3-*GRF,E*"&*23%;"&+"C*<=><C*$0(),+'-,%&*b*$'3'{-3"5*<=>?C

Q*6%:5**6C*6$(%&2".%,/l<'#D2J(%,T,H9$Z,(&,O2'#$2&%C*Y&*e*PaF0-%QF3+I,;'K"*Y997G,'-*+%99"*�0;3"*f5*#%0#*)'*
G,3"+-,%&*G"*60),"*H%3")5*`+%)"*^03%$7"&&"*GaF3-*G"*]3"-'K&"*#,-"*G"*P%3,"&-5*!";0"*23'-,/0"#5*&y<<5*
`+%)"*40$73,"03"*GaF3-*G"*!"&&"#5*_&,;"3#,-7*!"&&"#*<5*J!FM*]3"-'K&"*W^G#X5*23"##"#*_&,;"3#,-',3"#*
G"*!"&&"#C*<=><C**$0(),+'-,%&*b*$'3'{-3"5*<=>?C

Q*6%:5* *6C *<$/2&"'2),@,<$/2(.#(%,m,n,8D)??(2,o,B,3D(,e$&,2.,&D(,e1(.,!2%&(.2.C,7Z1('2(.#(C*Y&*e*q&*
P,#-"&,&K*f5*#%0#*)'*G,3"+-,%&*GaF&K0#*M'3):)"5*M!,4F2*_&,;"3#,-:*%.*-I"*F3-#*P%&G%&C*<=><C*$0(),+'-,%&*b*
$'3'{-3"5*<=>?C

Q*4,&+)',35*2C5*o3"#I'9QP'&+'#-"35*4C*8".2A2#)&2".,)./,<#"$%&2#,7.J2'".*(.&%,T,3D(,'(9)&2".%D21,"A,%1)&2)9 ,
)#"$%&2#%,&",92%&(.2.C+,"A,'()9B&2*(,&",.)'')&2".,)./,D"=,&D2%,'(9)&(%,&",2/()%,"A,C(%&)9&,1('#(1&2".[*Y&*HYN*
PH6*P"%&'3G%*H0#,+*6%03&')5*Y##0"*&3*<<5*vF+%0#-,+#w5*7G,-7*$'3*D,+%)'#*M%)),&#5*$$C*VBQB>C*D%;C*<=><C

Q*6%:5*6C*!),;$%2V$(,W&(./$(,B,n,7.,-9(2.,<2',o,\7Z&(./(/,;$%2#,B,e$&,2.,&D(,e1(.>[ *J3"&+I5*^&K),#I*'&G*
MI,&"#" * ;"3#,%&#C * Y& * e *F3%0&G * f5 * +'-')%K * %. * -I" * #%0&G * ."#-,;')5 * W$$C * >=LQ>L\X5 * N3'&#)C * (: *M"),&"*
M30,+p#I'&p#C*^G,-"G*(:*�'&K*�"0&K5*4%0&G$%+p"-5*x%&K*m%&K*WxmX5*<=>=C

AL*@*AB



Q*6%:5*6C*QD)&,:;8<3,%)E%,)K"$&,8".2A2#)&2".C*Y&*FY*z*4%+,"-:*1*m&%n)"GK"5*M0)-03"*'&G*M%990&,+'-,%&5*
23%+""G,&K#*%.*P%+0#*4%&0#*4:9$%#,09*1*e*4%&,.,+'-,%&*W�I'-5*�I"3"5*x%n5*�I:X*f5*o0"#-*"G,-%3*P%+0#*
4%&0#*W2"-"3*4,&+)',3X5*O%)09"*<B1<5*W$$C*<??Q<LLX5*H':*<=><C*P%&G%&*1*4$3,&K"3*W20(CXC*<=>=C

Q*4,&+)',35*2C*!2J2.C,=2&D,<9)'*%[*Y&*FY*z*4%+,"-:*1*m&%n)"GK"5*M0)-03"*'&G*M%990&,+'-,%&5*23%+""G,&K#*%.*
P%+0#*4%&0#*4:9$%#,09*1*e*4%&,.,+'-,%&*W�I'-5*�I"3"5*x%n5*�I:X*f5*o0"#-*"G,-%3*P%+0#*4%&0#*W2"-"3*
4,&+)',3X5*O%)09"*<B1<5*W$$C*<V\Q<BVX5*H':*<=><C*P%&G%&*1*4$3,&K"3*W20(CXC*<=>=C

Q*4,&+)',35*2C*8".2A2#)&2".,\=D)&+,=D('(+,D"=+,=DE,p,)'&2%&2#,1')#&2#(,'(9)&2.C,%".2A2#)&2".,&",(.J2'".*(.&%>C*Y&*
FY*z*4%+,"-:*1*m&%n)"GK"5*M0)-03"*'&G*M%990&,+'-,%&5*23%+""G,&K#*%.*P%+0#*4%&0#*4:9$%#,09*1*e*
4%&,.,+'-,%&*W�I'-5*�I"3"5*x%n5*�I:X*f5*o0"#-*"G,-%3*P%+0#*4%&0#*W2"-"3*4,&+)',3X5*O%)09"*<B1<5*W$$C*
>B?Q>BAX5*H':*<=><C*P%&G%&*1*4$3,&K"3*W20(CXC*<=>=C

Q *6%:5 *6C *:(&="'?(/,;$%2# ,@,<$/2" ,<'& ,32*(92.(, \:;8<3>,m ,5.(, 0.&'"/$#&2".,],$.,q2%&"'2V$(,/(, 9) ,
3N9N*$%2V$([*$0(),+'-,%&*$'3-,"))"*#%0#*M3"'-,;"*M%99%&#*#03*�,p,$"G,'C*<=>=C

Q *6%:5 * *6C *5.(,W1"V$(,O2'#$2&N(,k,4NA9(Z2". ,%$' , 9l"'C)."9"C2( ,/(%,)'&% ,(.,'N%()$, T , 9( ,1)%%)C(,/( ,
9l0.&('.(& ,] ,$. ,N&)& ,*$%2#)9[* Y& *!";0" * Y&-"397G,'),-7# * Q *x,#-%,3" * "- *NI7%3," * G"# *F3-#5 * P"--3"# * "- *G"#*
N"+I&,/0"# * Q *F;3,)5 * <=>=5 * D%C * >? * Q * e * 23%K3'99"3 * f5 * W$$C * ABQBVX5 * M!Y5 *M"&-3" * G" *!"+I"3+I" * #03*
PaY&-"397G,'),-75*_&,;"3#,-7*G"*H%&-37')*WZMX5*<=>=C

Q*6%:5*6C*:(&="'?(/,;$%2#,@,8"$./)'&,32*(92.(,\:;8<3>,k,7Z#('1&%,"A,-)'&,e.(T,<.#2(.&,)./,;"/('. ,
q2%&"'E+,<.&2#21)&"'E,!2&(')&$'(+,)./,3(#D.2#)9,M(J(9"1*(.&%,4(A('(.#(%[* Y&*3";0"*M%&-"9$%3'3:*H0#,+*
!";,"n5*e*D"-n%3p*2"3.%39'&+"*f5*O%)C *<[5*D%#*L@A5* W$$C*LL\QL\=X5*N':)%3 *z*J3'&+,#*o3%0$5*qE.%3G1 *
!%0-)"GK"*W_mX5*<==\C

Q*6%:5*6C5*4,&+)',35*2C*:(&="'?(/,;$%2#,@,8"$./)'&,32*(92.(,\:;8<3>T,<,-)."')*2#,P2(=,"A,-')#&2#(%,)./,
3(#D.2V$(%,4(9)&(/,&",8"$./,3').%*2%%2".,)./,M2%&).#(,!2%&(.2.C[* Y&*M%&-"9$%3'3:*H0#,+*!";,"n5*e*
D"-n%3p*2"3.%39'&+"*f5*O%)C*<[5*D%#*L@A5*W$$C*?A>Q?V>X5*N':)%3*z*J3'&+,#*o3%0$5*qE.%3G1*!%0-)"GK"*W_mX5*
<==\C

Q * 4')9%&'5 * ^C *8$F(& , ] , 8&'()*C * Y& * PR^&-3"-"9$#5 * M%))C * PR`)"+-3%& * H0#'KT-" * W^GCX5 * 2%7-,/0"W#X * G0*
D0973,/0"*W$$C*>L?Q>AVXC*H%&-$")),"31*F$%??5*M^!MY*z*F)$I'("-O,))"*W20(),#I"3#XC*<==[C

Q*6%:5*6C5*4,&+)',35*2C*7%1)#(%,8"."'(%,(.,4N%()$,B,1')&2V$(%,/(,9),'(#D('#D(,(.,)'&+,!"#$%,8".$%C*Y&*e*
!"+I"3+I"*z*M37'-,%&*Q*F3-5*N"+I&%)%K,"5*27G'K%K,"5*Y&&%;'-,%&*f5*#%0#*)'*G,3"+-,%&*G"*4'90")*],'&+I,&,5*
W$$C*><<Q>?\XC*2'3,#1*`G,-,%&#*]03%r%}/0"*@*P"#*`G,-,%&#*G0*2'3+5*`+%)"*D'-,%&')"*40$73,"03"*GRF3-*G"*
D'&+:5*<==\C

Q * 6%:5 * 6C5 *4,&+)',35 *2C *:(&="'?(/ ,8".2# ,81)#(% , \!(% ,7%1)#(% ,8"."'(% , (. ,4N%()$>[* Y& *o)%(')�'3"*
M%3$%3'-,%&*W^GCX*!%%-#@!%0-"#5*Y&-"3&'-,%&')*M%9$0-"3*H0#,+*M%&."3"&+"*YMHMR=[*W2'&")*1*D"-n%3p,&K*
2"3.%39'&+"X * W$$C * AA?QAAAXC * ]").'#- * 1 * 4F!M5 * 4%&,+ * F3- * !"#"'3+I * M"&-"35 * Z0""&# * _&,;"3#,-:5 * z*
Y&-"3&'-,%&')*M%9$0-"3*H0#,+*F##%+,'-,%&*YMHF*W20(),#I"3#X*N'9$"3"1*o)%(')�'3"*M%3$%3'-,%&C*<==[C

Q*4,&+)',3*2C*!"#$%,8".$%[*Y&*e*F0-09&*P"';"#*s*4%0&G*'&G*-I"*^&;,3%&9"&-*,&*F3-,#-,+*23'+-,+"*fC*^G,-"G*
(: *F&K0# * M'3):)"5 * M!,4F2 * M3"'-,;" * !"#"'3+I * ,&-% * 4%0&GF3- * 23'+-,+"#5 * PMM * P%&G%& * M%))"K" * %.*
M%990&,+'-,%&5*_&,;"3#,-:*%.*-I"*F3-#*P%&G%&5*W$$C*BLQBBX5*2'3,#*1*U%0()"Q^&-"&G3"5*<==BC

AA*@*AB



>>C<C*I*V7*2\/9[1*.&\,),/97.

Q*F0K%:'3G5*6CQJC5*N%3K0"5*xC**e*�*)R`+%0-"*G"*)R^&;,3%&&"9"&-*|*!7$"3-%,3"*G"#*^.."-#*4%&%3"#*fC*
H'3#",))"1*`G,-,%&#*2'3"&-IT#"#C*>\\AC
Q*]"3K#%&5*x"&3,C*e*^##',*#03*)"#*G%&&7"#*,997G,'-"#*G"*)'*+%&#+,"&+"*fC*2'3,#1*J7),E*F)+'&5*>[[\C
Q*]3"K9'&5*F)("3-*4C*e*F0G,-%3:*4+"&"*F&'):#,#*Q*NI"*2"3+"$-0')*q3K'&,r'-,%&*%.*4%0&G*fC*NI"*HYN*
23"##5*>\\=C
Q*M'K"5*6%I&C*e*4,)"&+"*)"+-03"#*z*n3,-,&K#*fC*P%&G%&1*H'3,%&*]%:'3#5*>\B>C
Q*M'I,))5*NI'GG"0#C*e*F3-*%.*'&G*F$$'3'-0#*.%3*o"&"3'-,&K*'&G*U,#-3,(0-,&K*H0#,+*^)"+-3,+')):*fC*_4*
2'-"&-*A[=5=?A5*G'-"G*F$3,)*V5*>[\B5*'$$),"G*J"(30'3:*L5*>[\VC
Q*U"&&"--5*U'&,")*MC*e*M%&+,%0#&"##*^E$)',&"G*fC*]3%n&*z*M%9$'&:5*>\\>C
Q*sC*e*J3""G%9*^;%);"#*fC*2"&K0,&5*<==?C
Q * J%&-'&'5 * ],))C * W>\\=XC * e * NI" * ^&;,3%&9"&- * '# * ' * H0#,+') * !"#%03+" * f[,
I--$* *1@@* *nnn* *C**3"#%0&G,&K#* *C**%3K* *@**2'K"#* *@**90#,+')* *~<=* *3"#%03+"* *C**I-9)* ****
Q*o"&'5*2"-"3C*e*F$3%$%#*4%&,.,+'-,%&1*'*(3%'G*;,"n*%.*G'-'*'#*90#,+*'&G*#%0&G*Q*4%&,.,+'-,%&*Q*
�I'-*�I"3"*x%n*�I:Cf*FYz4%+,"-:*W4$3,&K"3X5*<=>>C
Q*o%0)G5*o)"&&C*e*P"#*2"3#$"+-,;"#*G"*)R^&3"K,#-3"9"&-*fC*Y&*vP"*U"3&,"3*203,-',&*|*`+3,-#*>w5*]30&%*
H%&#',&K"%&*W^GCXC *2'3,#1 *J':'3GC *>\[?* d *^-*'0##, * 1 *e*NI"*23%#$"+-#*%.*!"+%3G,&K*fC* Y& *x,KI*
J,G"),-:*H'K'r,&"5*&y*>V5*F$3,)*>\VVC
Q*x'&#),+p5*^G0'3GC*e*NI"*("'0-,.0)*,&*90#,+*fC*N3'G0,-*$'3*o0#-';*M%I"&C*]%((#QH"33,))5*>[ALC
Q * x"39'&&5 * NI%9'#C * e * N'E%&%9: * '&G * U".,&,-,%&# * J%3 * 4%&,.,+'-,%& * F&G * F0G,-%3: * U,#$)':Cf*
23%+""G,&K#*%.*-I"*>L-I*Y&-"3&'-,%&')*M%&."3"&+"*%&*F0G,-%3:*U,#$)':5*2'3,#5*J3'&+"*60&"*<L*Q*<B5*
<==[C*2'3,#5*<==[C
Q * Y&K%)G5 *N,9C *e *NI"*2"3+"$-,%& *%. *^&;,3%&9"&- *s*^##':# *%&* ),;"),I%%G5 *Gn")),&K*'&G*#p,)) *fC*
P%&G%&*z*D"n*�%3p*1*!%0-)"GK"5*<===C
Q * 6'&p7)7;,-+I5 * O)'G,9,3C * e *H0#,+ *F&G * -I" * Y&"..'()" * fC *N3'G0,- * $'3 *M'3%):& *F(('-"C * 23,&+"-%&*
_&,;"3#,-:*23"##5*>\V>C
Q*m'I)"5*^+pI'3G-C*e*O'),G'-,%&*Ga0&*9%GT)"*%(S"+-,.*G"*)'*$"3+"$-,%&*G"*)'*/0'),-7*'+%0#-,/0"*G'&#*
0&*"&#"9()"*G"*#'))"#*G"*+%&+"3-#*"-*Ga%$73'#*fC*NIT#"*G"*G%+-%3'-C*P'(%3'-%,3"*GaF+%0#-,/0"*G"*
)a_&,;"3#,-7*G0*H',&"*P"*H'&#*"-*Y!MFH*2'3,#C*>\\AC*I--$* *1@@* *nnn* *C**p'I)"* *C**("* *@**'3-,+)"#* *@**NI"#"* *�**^m* *C**$G.* **
Q*m')-"&"+p"35*H'3-,&C*e*Paq3",))"*U,;,#7"*s*P"#*G,#+%03#*#03*)a7+%0-"*90#,+')"*'0E*�OYYYy*"-*�Y�y*
#,T+)"#*fC*M%))"+-,%&*e*!7$"3+0##,%&#*fC*2'3,#*1*`G,-,%&#*H0#,+'*J')#'C*<=>=C
Q * m0(,#+I5 * MI3,#-,&'C * e * �%3p# * n,-I * ^)"+-3%9'K&"-,+ * Y&G0+-,%& * fC * MI3,#-,&' * m0(,#+IC*
I--$1@@nnnC+I3,#-,&'p0(,#+ICG"@"&K),#I@p)'&K0&G),+I-�.3#CI-9*W'++T#*)"*G"+*>=5*<=>>XC
Q*m3'9"35*oC5*"-*')C*�')p"35*]C5**]%&"(3,KI-5*NC5*M%%p*2C*e*4%&,�+'-,%&*3"$%3-1*4-'-0#*%.*-I"*�")G*'&G*
3"#"'3+I*'K"&G'*fC*N"+IC*!"$C5 * Y&-"3&'-,%&')*M%990&,-:*.%3*F0G,-%3:*U,#$)':5*WoC*m3'9"3*#CGCX5*
I--$1@@nnnC,+'GC%3K@n"(#,-"O<C=@!"."3"&+"#@&#.CI-9)*5**I--$1@@G";C,+'GC%3K@&%G"@L==5*>\\\C
Q *H":"35 *P"%&'3G *]C *e *q&*!"I"'3,&K*H0#,+ *fC *6%03&') *%. * -I"*F9"3,+'&*H0#,+%)%K,+') *4%+,"-:*
W_&,;"3#,-:*%.*M'),.%3&,'*23"##X*>L5*&y**<*W>\V>X1*<ABQ<VBC
Q *!"(")%5 * 2"G3%C * e * 23%S"+-# * ,& *D"-n%3p *2"3.%39'&+"1 *U,#-'&+"5 *D%-'-,%& * '&G *U3'9'-03K: * fC*
23"#"&-'-,%&*'-*MYFDN5*23'K0"5*>#-*H'3+I*<=>=C
Q*!"&'0G5*FC5*M'38-5*FC5*!"(")%5*2C*e*D"-n%3p"G*H0#,+*2"3.%39'&+"1*4-'-"*%.*-I"*F3-*fC*2'$"35*F^4*
?=-I*Y&-"3&'-,%&')*M%&."3"&+"5*4''3,#")p�5*J,&)'&G5*<==B*H'3+I*>AQ>B
Q *4,&+)',35 *2"-"3C * e * P,;,&K *�,-I *F)'39# *fC *FY *z *4%+,"-: * Q *4%&,.,+'-,%& *x%n*�I: *�I'- *�I"3"*
W4$3,&K"3X5*<=>>C

AV*@*AB

http://www.resoundings.org/Pages/musical%20resource.html
http://www.kahle.be/articles/These_EK.pdf
http://www.kahle.be/articles/These_EK.pdf
http://www.kahle.be/articles/These_EK.pdf
http://www.kahle.be/articles/These_EK.pdf
http://www.kahle.be/articles/These_EK.pdf
http://www.kahle.be/articles/These_EK.pdf
http://www.kahle.be/articles/These_EK.pdf
http://www.kahle.be/articles/These_EK.pdf
http://www.kahle.be/articles/These_EK.pdf
http://www.kahle.be/articles/These_EK.pdf
http://www.kahle.be/articles/These_EK.pdf
http://www.kahle.be/articles/These_EK.pdf
http://www.kahle.be/articles/These_EK.pdf
http://www.kahle.be/articles/These_EK.pdf
http://www.kahle.be/articles/These_EK.pdf
http://www.resoundings.org/Pages/musical%20resource.html
http://www.resoundings.org/Pages/musical%20resource.html
http://www.resoundings.org/Pages/musical%20resource.html
http://www.resoundings.org/Pages/musical%20resource.html
http://www.resoundings.org/Pages/musical%20resource.html
http://www.resoundings.org/Pages/musical%20resource.html
http://www.resoundings.org/Pages/musical%20resource.html
http://www.resoundings.org/Pages/musical%20resource.html
http://www.resoundings.org/Pages/musical%20resource.html
http://www.resoundings.org/Pages/musical%20resource.html
http://www.resoundings.org/Pages/musical%20resource.html
http://www.resoundings.org/Pages/musical%20resource.html
http://www.resoundings.org/Pages/musical%20resource.html
http://www.resoundings.org/Pages/musical%20resource.html


Q*N'&'p'5*F-'0C*e*\9&>L#*q;"3*O,"-&'9*fC>\\[C*I--$1@@nnnC'-'0-C&"-@#,-"@\9>L#Qq;"3QO,"-&'95V<*
W'++T#*)"*9',*?>5*<=><XC
Q*NI,('0G5*6"'&Q2'0)C*e*N%n'3G#*'*$3'E,%)%K:*%.*#%0&G*"&;,3%&9"&-*fC*4"&#%3:*4-0G,"#*Q*4"&#%3,')*
Y&;"#-,K'-,%&#*�n"(#,-"�*C*<=>=*C*W'++T#*)"*9',*?=5*<=><XC
Q*NI,('0G5*6"'&Q2'0)C*e*NI"*F+%0#-,+*^9(%G,9"&-*%.*4%+,')*23'+-,+"*s*N%n'3G#*'*$3'E,%)%K:*%.*
#%0&G*"&;,3%&9"&-*fC*Y&*1*2'$"3#*$3"#"&-"G*'-*-I"*+%&."3"&+"*j4-%+pI%)95*I":*P,#-"&*�j*60&"*\Q>?*
>\\[C*$$C*>BQ<<C*4-%+pI%)9*1*NI"*!%:')*4n"G,#I*F+'G"9:*%.*H0#,+C
Q*NI,('0G5*6"'&Q2'0)C*e*U"*)'*/0'),-7*G,..0#"*'0E*'9(,'&+"#*#,-07"#*f[, Y&*]30&%*m'3#"&-,*z*P%0,#*
Z0737 * W7GCX5 * P' * +3%:'&+" * G" * )a"&/0i-" * 1 * '0E * #%03+"# *G0 * $3'K9'-,#9"C *M%))"+-,%& *e *!',#%&#*
23'-,/0"#*fC*$$C<<BQ<A?C*2'3,#*1*`G,-,%&#*G"*)R^x^44C*<==LC
Q*NI,('0G5*6"'&Q2'0)C*e*_&"*'$$3%+I"*$3'K9'-,/0"*G"#*'9(,'&+"#*03(',&"#*fC*Y&*1*F9$I%0E5*2C*d*
MI")p%..5*oC*d*NI,('0G*6C2CC*F9(,'&+"#*"&*U7('-#C*o3"&%()"*1*^G,-,%&#*F*)'*M3%,#7"5*<==L5*$C*>LAQ
>A[C
Q*�",&"35*D%3("3-C*e*M:("3&"-,+#1*%3*M%&-3%)*'&G*M%990&,+'-,%&*,&*-I"*F&,9')*'&G*-I"*H'+I,&"*fC*
<&GC*HYN*$3"##5*>\L[@>\V>C

AB*@*AB


