
!"#$%&'()*+',(!*-.%/%+%/*-#0(1&./2-(#-3(4-%'#56#'%7(8&#3&'."/$(9::*+-%#;/0/%7

!"#$%&'()*#+%*))#,)#-%.,)/#(%&(#0&*)123#-)3)0(4."#.1#&5)"(-66(%)#'.,)*#(.#%4*)660&"#

74(45&()#&/8)*-)#-)3)0(4."#'*.93)7-:#;)(#')*%&'-#(%)#7.-(#47'.*(&"(#!"#$%&!#-&"0(4."#(%&(#&#

'*4"04'&3#0&"#,*4()#4"(.#&"#47'3404(#0."(*&0(#&9.2(#&"#&5)"(<-#!"#'()&#9)%&84.*#4-#(%)#'.,)*#(.#

*+),+))#(%&(#&5)"(66(%)#'.,)*#(.#14*)#(%&(#&5)"(#41#%)#.*#-%)#/.)-#".(#')*1.*7#2'#(.#0)*(&4"#

-(&"/&*/-:#=*4"04'&3-#,%.#'.--)--#/4-74--&3#'.,)*#0&"#>))'#&"#&5)"(#4"#34")#&"/#74"474?)#(%)#

'*.93)7#.1#7.*&3#%&?&*/@#,%40%#.002*-#,%)"#&"#&5)"(#84.3&()-#(%)#-'4*4(#.1#&#0."(*&0(#&1()*#4(#%&-#

9))"#-45")/:#!"#0."(*&-(@#'*4"04'&3-#,%.#3&0>#(%)#&9434(A#(.#*4/#(%)7-)38)-#.1#&#,&A,&*/#&5)"(#

%&8)#5../#*)&-."#(.#1)&*#(%)#'*.93)7#.1#7.*&3#%&?&*/:

B33#/)7.0*&04)-#'.--)--#,&A-#(.#*)7.8)#&"/#*)'3&0)#"&(4."&3#3)&/)*-#&5&4"-(#(%)4*#,433:#

C.,)8)*@#47'.*(&"(#/411)*)"0)-#)D4-(#&0*.--#/)7.0*&(40#*)547)-#4"#()*7-#.1#'$-&+!)<#&9434(A#(.#

*)7.8)#&"/#*)'3&0)#(%)4*#3)&/)*-#&5&4"-(#(%)4*#,433#,%43)#(%.-)#3)&/)*-#&*)#-)*84"5#&-#4"0279)"(#

%)&/-#.1#5.8)*"7)"(:#E.*#)D&7'3)@#."0)#4"#.1140)@#'&*34&7)"(&*A#'*47)#74"4-()*-#*)7&4"#-29F)0(#

(.#."5.4"5#'&*(4-&"#&-#,)33#&-#3)54-3&(48)#0."14/)"0):#+%4-#-)(-#&#*)3&(48)3A#3.,#9&*#1.*#(%)4*#

*)7.8&3:#B"/#4"/))/@#&-#,)#/)(&43#9)3.,@#'&*(4)-#4"#'&*34&7)"(&*A#-A-()7-#*)523&*3A#*)7.8)#(%)4*#

.,"#'*47)#74"4-()*-#9)(,))"#)3)0(4."-:#G4*)0(#'&*(4-&"#0."(*.3#.8)*#(%)#'*)74)*-%4'#74"474?)-#

(%)#/&"5)*#.1#7.*&3#%&?&*/:

!"#-)746'*)-4/)"(4&3#-A-()7-@#'&*(4)-#&3-.#*)523&*3A#*)7.8)#(%)4*#.,"#'*47)#74"4-()*-#

9)(,))"#)3)0(4."-:#C.,)8)*@#-)746'*)-4/)"(4&34-7#0.7'340&()-#'&*(4)-<#&9434(A#(.#0."(*.3#'*47)#

74"4-()*-<#1&()-@#9)0&2-)#%A9*4/#0."-(4(2(4."-#(A'40&33A#&11.*/#'*)-4/)"(-#-.7)#4"132)"0)#.8)*#

'*47)#74"4-()*4&3#/)-)3)0(4."H&"/#'*)-4/)"(-#1*)I2)"(3A#(&>)#&/8&"(&5)#.1#(%4-#&2(%.*4(A:#+%4-#

7)&"-#(%&(#2"/)*#7&"A#0."/4(4."-@#'*47)#74"4-()*-#4"#-)746'*)-4/)"(4&3#-A-()7-#&*)#*)3&(48)3A#
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3)--#&00.2"(&93)#(.#(%)4*#'&*(A#(%&"#&*)#'*47)#74"4-()*-#4"#'&*34&7)"(&*A#-A-()7-@#'*)04-)3A#

9)0&2-)#(%)A#&*)#4"-()&/#&00.2"(&93)#(.#(%)#'*)-4/)"(:

+%)#'*.93)7#(%&(#'&*(4)-#4"#9.(%#'2*)#&"/#-)746'*)-4/)"(4&3#-A-()7-#1&0)#4-#(%&(#(%)A#

0&"".(#14*)#(%)4*#.,"#-4((4"5#'*)-4/)"(:#+%)#-)'&*&(4."#.1#-2*848&3#3474(-#'&*(4)-<#&9434(A#(.#%.3/#

(%)4*#&5)"(-#&00.2"(&93)@#(%)*)9A#,)&>)"4"5#'&*(4)-<#&9434(A#(.#&0(#&-#04(4?)"-<#&5)"(-#4"#

5.8)*"7)"(:#!"/))/@#(%)#8)*A#".(4."#.1#&#'.,)*123#)D)02(48)#,%.7#04(4?)"-#/4*)0(3A#)3)0(#1.*#&#

14D)/#()*7#4-#&"&(%)7&#(.#(%)#".(4."#.1#L*)-'."-493)#'&*(A#5.8)*"7)"(:M#N2*#&''*.&0%#'.4"(-#

(.,&*/-#&#()"-4."#4"#/)7.0*&(40#(%).*AO#)8)"#(%.25%#-0%.3&*-#)I2&()#7./)*"#/)7.0*&0A#,4(%#

'&*(A#5.8)*"7)"(@#(%)#-)'&*&(4."#.1#-2*848&3#/*&7&(40&33A#&3()*-#(%)#I2&34(A#.1#/)7.0*&0A#

9)0&2-)#4(#,)&>)"-#'&*(4)-<#0."(*.3#.8)*#(%)4*#&5)"(-:

+%)#0."(*&-(#9)(,))"#'*)-4/)"(-<#-)'&*&()#-2*848&3#&"/#'*47)#74"4-()*-<#12-)/#-2*848&3#

1.*7-#(%)#9&-4-#.1#(%4-#0%&'()*<-#1.02-#."#)D)02(48)#/)-)3)0(4.":#+%)#47'340&(4."-#.1#8&*4&(4."#4"#

'&*(4)-<#&9434(A#(.#14*)#(%)4*#&5)"(-64"65.8)*"7)"(#0.7'3)7)"(#(%)#14"/4"5-#4"#$%&'()*#+%*))@#

,%40%#-%.,)/#(%&(#&/8)*-)#-)3)0(4."#'*.93)7-#&*)#74"474?)/#2"/)*#'&*34&7)"(&*4-7:#+%4-#

0%&'()*#*)8)&3-#(%&(#'&*34&7)"(&*4-7#&3-.#74"474?)-#(%)#/&"5)*#.1#7.*&3#%&?&*/:#B*52&93A@#(%4-#

0%&'()*<-#14"/4"5-#&*)#7.*)#-29-(&"(48)3A#47'.*(&"(#(%&"#$%&'()*#P<-@#9)0&2-)#0."(*.3#.8)*#

/)-)3)0(4."#4-#7.*)#47'.*(&"(#1.*#5)")*&(4"5#4"0)"(48)#0.7'&(49434(A#9)(,))"#'*4"04'&3-#&"/#

&5)"(-@#&"/#4-#(%2-#7.*)#47'.*(&"(#1.*#)D'3&4"4"5#'.34(40&3#.2(0.7)-#.1#4"()*)-(:#Q)#(%)*)1.*)#

14*-(#/)-0*49)#(%)#*)3&(48)3A#%45%#/)5*))#.1#0."(*.3#'&*(4)-#)D)*(#.8)*#(%)4*#&5)"(-#4"#'&*34&7)"(&*A#

-A-()7-:#+%)"#,)#/4-02--#%.,#-)746'*)-4/)"(4&3#-A-()7-#0.7'340&()#'&*(4)-<#&9434(A#(.#%.3/#(%)4*#

'*47)#74"4-()*4&3#&5)"(-#(.#&00.2"(-:#E4"&33A@#,)#)D'.-)#'&*(4)-<#4"&9434(A#(.#0."(*.3#(%)4*#

/4*)0(3A6)3)0()/#'*)-4/)"(4&3#&5)"(-:

JJR



)4<4=>(69<?@(9>A=?B(C=1A<(69<849DA=?9<4BD

!"#'&*34&7)"(&*A#-A-()7-#(%)#0.7'.-4(4."#.1#(%)#)D)02(48)#9*&"0%#0&"#0%&"5)#1.*#&#

"279)*#.1#*)&-."-@#4"032/4"5#)3)0(.*&3#3.--#.*#(%)#0.33&'-)#.1#&#723(46'&*(A#0.&34(4.":#;)(#,%&(#4-#

/4-(4"0(#&9.2(#'&*34&7)"(&*4-7#4-#(%)#/)5*))#(.#,%40%#+%&-$.'&*(A#'.34(40-#/)()*74")-#0."(*.3#.8)*#

(%)#)D)02(48)#9*&"0%:#S0%.3&*-#.1#'&*34&7)"(&*4-7#%&8)#0)*(&4"3A#".()/#(%)#*)3)8&"0)#.1#4"(*&6

'&*(A#'.34(40-#1.*#5.8)*"7)"(#(2*".8)*@J#92(#'&*(A#-0%.3&*-#%&8)#A)(#(.#0."-4/)*#(%)#)D()"(#(.#

,%40%#4"(*&6'&*(A#0."(*.3#.8)*#(%)#)D)02(48)#9*&"0%#8&*4)-#&0*.--#/)7.0*&(40#*)547)-:#

T-4"5#(%)#-&7)#/&(&9&-)#)7'3.A)/#4"#$%&'()*#+%*))@#,)#0.2"()/#&#(.(&3#.1#PKU#0%&"5)-#

.1#'*47)#74"4-()*#4"#PV#'2*)#'&*34&7)"(&*A#-A-()7-#-4"0)#JVUW:#+%4-#0)"-2-#/.)-#".(#4"032/)#

0%&"5)-#(.#.*#1*.7#0&*)(&>)*#.*#4"()*47#=X-#&"/#/.)-#".(#4"032/)#4"0279)"(#=X-#&(#(%)#(47)#(%)#

/&(&-)(#,&-#0."-(*20()/#YS277)*#Z[[K\:#]A#)D'3.*4"5#'2934-%)/#94.5*&'%4)-@#^)D4-6_)D4-@#(%)#

/!0#1(-2#3+,!)#."634")#%4-(.*40&3#&*0%48)-#&"/#&#8&*4)(A#.1#.(%)*#-.2*0)-@#,)#2"0.8)*)/#(%)#

-')04140#*)&-."#)&0%#=X#3)1(#.1140):#N1#(%)-)#PKU#0%&"5)-@#J`#1.33.,)/#2'."#&"#4"0279)"(<-#

/)&(%#.*#'%A-40&3#4"0&'&04(&(4."@#3)&84"5#PWR#0&-)-:#Q)#,)*)#2"&93)#(.#14"/#4"1.*7&(4."#."#1.2*#

0&-)-@#3)&84"5#PWU:#N1#(%)-)@#JJP#=X-#YPJ:Va\#3)1(#.1140)#/2)#(.#)3)0(4."#3.--)-@#&"/#JJW#0%&"5)-#

YPZ:Ua\#*)-23()/#1*.7#+%&!-6'&*(A#0."1340(#-20%#&-#0.&34(4."#0.33&'-):#

Q)#&((*492()/#JV#0&-)-#YW:Ua\#(.#L.(%)*M#*)&-."-@#4"032/4"5#/4-74--&3#9A#&#7."&*0%@#

5.8)*".*65)")*&3@#.*#2")3)0()/#'*)-4/)"(b#&#7434(&*A#0.2'#.*#(%*)&()")/#0.2'b#.*#(%)#4"0279)"(<-#

4"/4*)0(#)3)0(4."#.*#&''.4"(7)"(#&-#'*)-4/)"(:#+%4-#3)&8)-#J[K#0&-)-@#P[:Za#.1#(%)#(.(&3@#4"#,%40%#

&#0%&"5)#.1#=X#*)-23()/#1*.7#+%&-$6'&*(A#'.34(40-:#+%4-#')*0)"(&5)#-)*8)-#&-#&#9&-)34")#1.*#0*.--6

*)547)#0.7'&*4-."@#&"/#&3-.#4332-(*&()-#'&*(4)-<#(-4$%+5$&+(%$6#%.3/#."#)D)02(48)#'.,)*#4"#'2*)#

'&*34&7)"(&*A#*)547)-:#!"#RV#.1#(%)-)#0&-)-#(%)#'&*(A#.1#(%)#=X#/4/#".(#0%&"5)H92(#(%4-#7)&"-#

(%&(#4"#JR#0&-)-#(%)#4"0279)"(#'&*(A#-&0*4140)/#0."(*.3#.8)*#(%)#'*)74)*-%4'#(.#14*)#4(-#.,"#3)&/)*c#

J
#S))#):5:#Q&*,40>#YJVVU\b#d)"45#YZ[[`\b#X&*&8&33#YZ[[K\#&"/#+)5.-#YZ[[K\:
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$3)&*3A@#'&*(4)-#0&"#&"/#/.#*)8.>)#(%)4*#&5)"(-<#0."(*&0(-#1*)I2)"(3A#2"/)*#'2*)#'&*34&7)"(&*4-7@#

,4(%.2(#-)*4.2-#4"()*"&3#.*#)D()*"&3#*)')*02--4."-:#

Q%)"#4"(*&6'&*(A#'.34(40-#1.*0)-#&"#4"0279)"(#=X#1*.7#.1140)@#&#>)A#I2)-(4."#4-#L,&-#%)#

'2-%)/#.*#/4/#%)#F27'eM#!(#4-#-.7)(47)-#/4114023(#(.#()33@#92(#.")#0&"#2-2&33A#/4-(4"524-%#&#7.*)6

.*63)--#8.32"(&*A#*)-45"&(4."#1*.7#&"#&0(2&3#/)1)")-(*&(4.":#!"#-345%(3A#7.*)#(%&"#%&31#.1#(%)#

4"(*&6'&*(A#0&-)-#YWR#.1#J[K\#(%)#4"0279)"(#*)-45")/#8.32"(&*43A#&"/#%4-#.*#%)*#'&*(A#-47'3A#

)7'3&0)/#-.7).")#)3-):#X.-(#.1#(%)-)#0%&"5)-#.002**)/#/2)#(.#&"#4"0279)"(<-#&5)#.*#

)D%&2-(4."@#&-#4"#(%)#*)(4*)7)"(-#.1#(%)#Td<-#Q4"-(."#$%2*0%433#4"#JVWW@#S,)/)"<-#+&5)#

f*3&"/)*#4"#JV`V#.*#_),#g)&3&"/<-#d)4(%#C.3A.&>)#4"#JVKZ:#!"#&#1),#0&-)-#(%)#4"0279)"(#=X#

*)-45")/#(.#(&>)#&#/411)*)"(#F.9H&-#,&-#(%)#0&-)#,%)"#(%)#h*))>#'&*34&7)"(#)3)0()/#=X#

d."-(&"(4".-#d&*&7&"34-#&-#(%)#0.2"(*A<-#'*)-4/)"(#4"#JVR[:#C4-#_),#G)7.0*&0A#=&*(A#-47'3A#

*)'3&0)/#%47#,4(%#h).*5)#i&334-:#S4743&*3A@#_.*,)54&"#=X#h*.#C&*3)7#]*2"/(3&"/#*)-45")/#4"#

JVV`#(.#%)&/#(%)#Q.*3/#C)&3(%#N*5&"4?&(4."@#&"/#%)*#^&9.*#=&*(A#*)'3&0)/#%)*#,4(%#+%.*9Fj*"#

k&53&"/:#i)5&*/3)--#.1#(%)#*)&-."@#4"#&33#.1#(%)-)#0&-)-#(%)#=X<-#'&*(A#%&"/3)/#(%)#(*&"-1)*#.1#

)D)02(48)#&2(%.*4(A#&-#&"#4"()*"&3#&11&4*@#,4(%.2(#(&>4"5#.(%)*#'&*(4)-<#.*#8.()*-<#'*)1)*)"0)-#4"(.#

&00.2"(:

_.(#&33#'*47)#74"4-()*-#*)-45"#,4334"53AO#4"(*&6'&*(A#'*)--2*)#1.*0)/#4"0279)"(#=X-#1*.7#

.1140)#4"#UV#.1#J[K#0&-)-:#S.7)(47)-#'*47)#74"4-()*-#')*0)48)#*4-4"5#4"()*"&3#.''.-4(4."#&"/#

*)-45"#'*4.*#(.#9)4"5#.2-()/@#(%)*)9A#-&84"5#,%&(#34((3)#4-#3)1(#.1#(%)4*#*)'2(&(4."#&"/#/45"4(A:#!"#

-20%#0&-)-#'&*(4)-#/.#".(#%&8)#(.#4"4(4&()#&#1.*7&3#/)-)3)0(4."#'*.0)/2*)@#92(#(%)#4"0279)"(#

".")(%)3)--#0&"".(#4"/)')"/)"(3A#/)()*74")#(%)#/&()#.1#%4-#.*#%)*#/)'&*(2*)#1*.7#.1140):#!"#.(%)*#

0&-)-@#4"0279)"(#=X-#&0(2&33A#3.-)#(%)4*#0.33)&52)-<#-2''.*(#&"/#&*)#'2-%)/#.2(:#E.*#)D&7'3)@#

]*4(4-%#=X#B"(%."A#f/)"#1&7.2-3A#*)-45")/#2"/)*#'*)--2*)#1*.7#%4-#$."-)*8&(48)#=&*(A#
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0.33)&52)-#4"#(%)#%27434&(4"5#&1()*7&(%#.1#(%)#S2)?#$*4-4-#4"#JVWK:Z#!"#.(%)*#0&-)-#=X-#/)'&*(#

9)0&2-)#(%)4*#')*1.*7&"0)#/4-&''.4"(-#(%)4*#0.'&*(4-&"-:#E.*#)D&7'3)@#(%)#_),#g)&3&"/#^&9.2*#

=&*(A#1.*0)/#4"0279)"(#=X#G&84/#^&"5)#(.#*)-45"#4"#JVRV#9)0&2-)#(%)#'&*(A<-#'.'23&*4(A#,&-#

-&554"5:#h).11*)A#=&37)*#(..>#.8)*@#92(#4"(*&6'&*(A#'*)--2*)#&3-.#1.*0)/#%47#.2(#1.*#-4743&*#

*)&-."-@#&1()*#3)--#(%&"#&#A)&*:#=&*(4)-#%&8)#1.*0)/#(%)4*#.,"#=X-#1*.7#.1140)#&(#3)&-(#."0)#4"#ZJ#

'2*)#'&*34&7)"(&*A#-A-()7-:P

S.7)(47)-#'&*(4)-#)8)"#1.*7&33A#*)7.8)#(%)4*#.,"#'*)74)*:#!"#&#1),#0&-)-#'&*(A#

/4-04'34")#%&-#0.33&'-)/#&"/#'*)74)*-#14"/#(%)7-)38)-#.2(#.1#&#F.9#9)0&2-)#)3)7)"(-#.1#(%)4*#.,"#

'&*(A#8.()/#,4(%#(%)#.''.-4(4.":#E.*#)D&7'3)@#/)1)0(4."-#."#&#0."14/)"0)#8.()#0.-(#(%)#])354&"#

S.04&34-(#=&*(A<-#'*47)#74"4-()*#%4-#F.9#4"#JVU`b#34>),4-)@#4"#JV``#(%)#G2(0%#'*)74)*#I24(#&1()*#&#

0.'&*(4-&"#4"(*./20)/#&#7.(4."#(.#/)1)&(#&#5.8)*"7)"(#'*.'.-&3:#S4743&*#)'4-./)-#%&8)#.002**)/#

4"#h)*7&"A@#h*))0)@#!-*&)3@#!(&3A#&"/#k&'&":#!"#.(%)*#0&-)-#4"0279)"(#=X-#&*)#(.--)/#1*.7#.1140)#

84&#'&*(4-&"#".60."14/)"0)#8.()-#.*#3)&/)*-%4'#0%&33)"5)-:#E.*#)D&7'3)@#3)&/)*-%4'#0%&33)"5)-#4"#

9.(%#7&F.*#B2-(*&34&"#'&*(4)-#0&"#.002*#&(#&"A#(47)#84&#&#7.(4."#4"#(%)#'&*(A<-#3)54-3&(48)#0&202-#

YG&84-#JVVR@#J`K\:#S20%#*23)-#%&8)#7&/)#341)#/4114023(#1.*#-)8)*&3#B2-(*&34&"#=X-#Yd)"45#Z[[`\:#

!"#JVVJ@#=&23#d)&(4"5#-200)--1233A#0%&33)"5)/#4"0279)"(#=X#].9#C&,>)#1.*#3)&/)*-%4'#.1#(%)#

B2-(*&34&"#^&9.*#=&*(A@#)8)"#(%.25%#C&,>)#%&/#F2-(#3)/#^&9.*#(.#4(-#1.2*(%#0."-)02(48)#)3)0(4."#

840(.*A:#C&,>)#477)/4&()3A#*)-45")/:#!"#JVKJ@#(%)#B2-(*&34&"#^49)*&3#=&*(A#/)'.-)/#4(-#-4((4"5#

=X#k.%"#h.*(."#4"#-4743&*#1&-%4."#YG&84-#JVVR@#JKU\:#

=)*%&'-#(%)#7.-(#1&7.2-#)D&7'3)#.1#(%4-#-.*(#4-#(%)#.2-()*#.1#(%)#Td<-#X&*5&*)(#

+%&(0%)*@#&-#".()/#4"#$%&'()*#N"):#B"#4"()*"&3#*23)#*)I24*)-#(%&(#(%)#3)&/)*#.1#(%)#]*4(4-%#

Z
#^4>)#f/)"@#-)8)*&3#=X-#03&47)/#(.#*)-45"#1.*#%)&3(%#*)&-."-@#92(#-20%#)D'3&"&(4."-#2-2&33A#'*.84/)#'29340#0.8)*#

1.*#-)*4.2-#4"(*&6'&*(A#/4--)"-4.":#
P
#B#1),#'&*(4)-#4"#'&*34&7)"(&*A#-A-()7-#%&8)#&/.'()/#L14D)/#()*7-M#1.*#(%)4*#3)&/)*-@#92(#&#14D)/#()*7#&-#'$-&7#

6!$*!-#4-#4**)3)8&"(#41#(%)#'*47)#74"4-()*#3.-)-#(%)#-2''.*(#.1#(%)#7&F.*4(A#.1#%4-#.*#%)*#'&*34&7)"(&*A#0.'&*(4-&"-@#
-47'3A#9)0&2-)#'-+,!#,+%+)&!-)#/.#".(#-4(#1.*#14D)/#()*7-:
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$."-)*8&(48)#=&*(A#-(&"/#1.*#*))3)0(4."#&""2&33A@#*)5&*/3)--#.1#,%)(%)*#(%)#'&*(A#4-#4"#.''.-4(4."#

.*#4"#5.8)*"7)"(#YG&84-#JVVR@#KR\:#+%&(0%)*#2-)/#(%4-#'*.0)/2*)#(.#'*A#.')"#(%)#/..*#(.#'.,)*#
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&-#'&*(A#3)&/)*:#=&*(A#*23)-#/4/#".(#*)I24*)#+%&(0%)*#(.#*)-45"#&-#'*47)#74"4-()*@#92(#4"#3.-4"5#(%)#

'&*(A#3)&/)*-%4'#-%)#3.-(#(%)#&2(%.*4(A#(.#3)&/#(%)#5.8)*"7)"(@#&"/#-%)#I240>3A#*)-45")/:#S47'3A#

9A#,4""4"5#(%)#'&*(A<-#4"()*"&3#)3)0(4."@#X&F.*#9)0&7)#'*47)#74"4-()*:
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.1140)b#'&*34&7)"(&*A#'&*(4)-#0&"#-,&'#3)&/)*-#,4(%.2(#4"'2(#1*.7#8.()*-#.*#1*.7#.(%)*#'&*(4)-:#
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2"/)*-(&"/4"5#'&*(A#'.34(40-#&0*.--#/)7.0*&(40#*)547)-:#E.*#&"A#'.34(40&3#'&*(A@#'&*34&7)"(&*4-7#
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&*)#".(#."3A#*)-'."-493)#(.#(%)#&--)793A#7&F.*4(A@#92(#&3-.#(.#(%)4*#'&*(A:#+%4-#7)&"-#(%&(#4"(*&6

'&*(A#'.34(40-#%&-#&#-29-(&"(4&3#47'&0(#.8)*#,%.#*2"-#(%)#5.8)*"7)"(#&-#,)33#&-#%.,#(%.-)#').'3)#
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(%)#-.2*0)-#.1#'*47)#74"4-()*4&3#(2*".8)*#2"/)*#-)746'*)-4/)"(4&34-7#,4(%#.2*#14"/4"5-#1.*#

'&*34&7)"(&*A#-A-()7-:#Q)#(%)"#)D'3&4"#%.,#'*)-4/)"(-<#1.*7&3#&"/#4"1.*7&3#4"132)"0)#3474(-#
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1.*0)/#1*.7#.1140)#/2)#(.#)3)0(4."-@#.*#/2)#(.#4"()*6#.*#4"(*&6'&*(A#0."1340(#9)(,))"#)3)0(4."-:#

L=*)-4/)"(4&3M#-.2*0)-@#%.,)8)*@#&*)#2"4I2)#(.#-)746'*)-4/)"(4&3#-A-()7-O#'*47)#74"4-()*-#0&"#9)#
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4"0279)"(#=X#&33.,-#(%)#"),3A#4"&252*&()/#'*)-4/)"(#(.#4"-(&33#&#/411)*)"(#'*)74)*@#%)#.*#-%)#03)&*3A#%&-#)D)*()/#
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W
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'*)-4/)"(-#%&/#'*)84.2-3A#9))"#'*47)#74"4-()*:#+%4-#4-#9)0&2-)#(%)*)#&*)#7&"A#7.*)#'*47)#74"4-()*-#(%&"#'*)-4/)"(-:#
N"3A#&#1),#=X-#5)(#(.#9)#'*)-4/)"(@#92(#&#1&4*#"279)*#.1#'*)-4/)"(-#,)*)#=X-:

JZ`



-%&')#&"/#*)-%&')#(%)4*#'&*(A#4"#(%)4*#.,"#47&5):K#S.7),%&(#-2*'*4-4"53A@#(%4-#&2(%.*4(A#)8)"#

0*.--)-#'&*(A#34")-@#&-#`:`a#.1#.2*#0&-)-#*)'*)-)"(#4"-(&"0)-#.1#'*)-4/)"(4&3#4"132)"0)#4"#(%)#

/4-74--&3#.1#&#'*)74)*#1*.7#&#*+99!-!%&#'&*(A:

6'&./3&-%.L(4-E*'F#0(4-E0+&-:&(/-(6'&F/&'56'&./3&-%/#0(B7.%&F.

+%)#4"1.*7&(4."#4"#+&93)#U:J#*)8)&3-#(%&(#'*)-4/)"(-#1*)I2)"(3A#/*48)#'*47)#74"4-()*-#

1*.7#.1140)#4"#9.(%#(A')-#.1#-)746'*)-4/)"(4&3#-A-()7-:#!"#'*)-4/)"(6'&*34&7)"(&*A#*)547)-@#

'*)-4/)"(-<#'&*(4-&"#4"132)"0)#4-#,)3362"/)*-(../:#;)(#4"#'*)74)*6'*)-4/)"(4&3#-A-()7-@#

'*)-4/)"(-<#4"132)"0)#*)'*)-)"(-#-.7)(%4"5#.1#&#'2??3):#fD&7'3)-#%)3'#2-#4332-(*&()#(%)#-.2*0)-#.1#

-20%#&2(%.*4(A:

^)(#2-#14*-(#0."-4/)*#%.,#'*)-4/)"(4&3#)3)0(4."-#-.7)(47)-#*)-23(#4"#(%)#'*47)#74"4-()*<-#

/4-74--&3@#)8)"#41#(%)#4"0279)"(#=X#&"/#(%)#'*)-4/)"(#0.7)#1*.7#(%)#-&7)#'&*(A66&"/#)8)"#41#(%)#

4"0279)"(#=X#)"F.A-#(%)#0."14/)"0)#.1#(%)#&--)793A#7&F.*4(A:#E.*#)D&7'3)@#"),3A6)3)0()/#

E4""4-%#'*)-4/)"(-#%&8)#(,40)#14*)/#(%)#4"0279)"(#'*)74)*:#S4743&*3A@#.1#(%)#-4D#/4*)0(3A6)3)0()/#

'*)-4/)"(-#(%2-#1&*#4"#(%)#E*)"0%#W(%#i)'29340@#148)#&--27)/#.1140)#,4(%#&#=X#.1#(%)4*#.,"#'&*(A#

&3*)&/A#3)&/4"5#(%)#B--)793A6692(#1.2*#.1#(%)-)#'*)-4/)"(-#/4-74--)/#(%)#4"0279)"(#'*)74)*:R#

+%4-#%&'')")/#&1()*#9.(%#(%)#Z[[Z#&"/#Z[[K#'*)-4/)"(4&3#)3)0(4."-@#)8)"#(%.25%#&--)793A#

)3)0(4."-#,)*)#F2-(#&#7."(%#&,&AO#i&(%)*#(%&"#,&4(#1.*#(%)#.2(0.7)#.1#(%)#3)54-3&(48)#)3)0(4."@#

9.(%#'*)-4/)"(-#)--)"(4&33A#&->)/#(%)#8.()*-#(.#*&(41A#(%)4*#')*-."&3#0%.40)-:#

+%)-)#)D&7'3)-#-255)-(#(%&(#'*47)#74"4-()*-#4"#'*)74)*6'*)-4/)"(4&3#-A-()7-#72-(#%&8)#

(%)#'!-)(%$6#0."14/)"0)#.1#(%)#'*)-4/)"(#&-#,)33#&-#(%)#+%)&+&;&+(%$6#0."14/)"0)#.1#(%)#&--)793A#

K
#C)*)#,)#%&8)#4"#74"/#%)*)#&#/4-(4"0(4."#9)(,))"#L0."-(4(2(4."&3M#&"/#L'&*(4-&"M#'.,)*-#(%&(#4-#-4743&*#(.#(%&(#

/)8)3.')/#9A#X&4",&*4"5#&"/#S%25&*(#YJVVR\#1.*#^&(4"#B7)*40&"#'*)-4/)"(4&3#-A-()7-:
R
#G)#h&233)#4"#JV`W#4-#(%)#."3A#)D0)'(4."@#92(#%)#%&/#9))"#-)*84"5#&-#(%)#&''.4"()/#'*)-4/)"(#'*4.*#(.#JV`W#&"/#%&/#

&''.4"()/#(%)#4"0279)"(#=X#%47-)31:

JZK



7&F.*4(A:#S20%#0&-)-#*)8)&3#(%)#"&(2*)#.1#(%)#47'3404(#0."(*&0(#2"/)*#,%40%#'&*(4)-#%4*)#

'*)-4/)"(4&3#0&"/4/&()-#4"#'*)74)*6'*)-4/)"(4&3#-A-()7-O#(%)#0&"/4/&()#9)0.7)-#(%)#%)&/#.1#(%)#

'&*(A#&"/#4-#)--)"(4&33A#/)3)5&()/#(%)#*45%(@#2'."#,4""4"5#(%)#'*)-4/)"0A@#(.#0%&"5)#'*)74)*-:#

+%4-#&3()*-#(%)#'*4"04'&3n&5)"(#*)3&(4."-%4'#,*4(()"#4"(.#(%)#0."-(4(2(4."@#,%40%#548)-#(%)#

&--)793A#7&F.*4(A#)D032-48)#&2(%.*4(A#(.#/)-)3)0(#(%)#'*)74)*:#=&*(4)-#&*)#'&*(4023&*3A#2"34>)3A#(.#

0%&33)"5)#(%4-#4"1.*7&3#&2(%.*4(A#41#(%)#'*)-4/)"(#%&/#3."5#0.&((&43-#4"#&#*)0)"(#3)54-3&(48)#*&0)#.*#

4-#)D')0()/#(.#%)3'#%4-#.*#%)*#'&*(A#4"#&"#2'0.74"5#3)54-3&(48)#)3)0(4.":#S20%#4"1.*7&3#'&*(4-&"#

4"132)"0)66&9.8)#&"/#9)A."/#&"A#1.*7&3#0."-(4(2(4."&3#'.,)*-@#&"/#,4(%.2(#&"A#1.*7&3#

'*)-4/)"(4&3#&00.2"(&9434(A#(.#(%)#'&*(A667&*>-#(%)#8)*A#)--)"0)#.1#&#'*)-4/)"(4&34?)/#'&*(A:

^)(#2-#".,#)D'3.*)#)D&7'3)-#.1#'*)-4/)"(4&3#4"132)"0)#9)(,))"#)3)0(4."-:#+.#2"/)*-(&"/#

'*)-4/)"(-<#4"1.*7&3#4"132)"0)#7.*)#1233A@#0."-4/)*#(%)#>)A#'*.84-4."-#4"#E*)"0%#0."-(4(2(4."66(%)#

7./)3#1.*#(%4-#%A9*4/#-29(A'):#+%)#E*)"0%#0."-(4(2(4."#-(&()-#(%&(#(%)#'*)-4/)"(#L()*74"&()-#(%)#

&''.4"(7)"(M#.1#(%)#'*47)#74"4-()*#L0<!%#=&<!#'-+,!#,+%+)&!->#&!%*!-)#&<!#-!)+4%$&+(%#(9#&<!#

4(?!-%,!%&@MV#92(#4(#-&A-#".(%4"5#7.*)#&9.2(#'*47)#74"4-()*4&3#*)-'."-49434(A#(.#(%)#'*)-4/)"(:#

YC.,)8)*@#4(#5.)-#4"(.#0."-4/)*&93)#/)(&43#&9.2(#(%)#=X<-#*)-'."-49434(A#(.#(%)#$))!,867:\#+%4-#

'%*&-4"5#47'34)-#(%&(#'*)-)"(4"5#&#*)-45"&(4."#3)(()*#(.#(%)#'*)-4/)"(#4-#7)*)3A#&#1.*7&34(A#

*)I24*)/#&1()*#&"#)3)0(4."#3.--#.*#&#".60."14/)"0)#8.()@#1.*#)D&7'3):#

_.")(%)3)--@#2"/)*#2"414)/#5.8)*"7)"(#E*)"0%#'*)-4/)"(-#%&8)#3."5#%&/#(%)4*#,&A#,4(%#

(%)4*#.,"#'&*(4)-<#'*)74)*-:#E.*#)D&7'3)@#S.04&34-(#=*)-4/)"(#E*&"o.4-#X4(()**&"/#/4-74--)/#(%*))#

/411)*)"(#'*)74)*-#1*.7#%4-#'&*(A#9)(,))"#)3)0(4."-#4"#)11.*(-#(.#47'*.8)#%4-#'&*(A<-#-(&(2*)66&"/#

9A#)D()"-4."@#%4-#.,"#0%&"0)-#&(#*))3)0(4.":#=*)-4/)"(#/)#h&233)#)8)"#/4-74--)/#.")#'*)74)*#1.*#

L0.7'3)(4"5#%4-#74--4."M663)&/4"5#(%)4*#'&*(A#(.#&"#)3)0(4."#840(.*AH,%40%#-255)-(-#(%&(#(%)#

V
#B*(403)#R:#S.2*0)O#%(('Omm,,,:&--)793))6"&(4."&3):1*m)"534-%mR&9:&-'p+!+^faZ[!!!@#B252-(#V@#Z[[R:#!(&340-#&//)/#

1.*#)7'%&-4-:#

JZR
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'*)74)*#,&-#&"#)D0)33)"(#'&*(A#&5)"(@#92(#(%&(#1.*#-.7)#*)&-."#%)#/4-'3)&-)/#%4-#*)&3#9.--@#(%)#

'*)-4/)"(:J[#N8)*&33@#.1#(%)#JR#0%&"5)-#4"#'*47)#74"4-()*#-4"0)#(%)#&/8)"(#.1#(%)#W(%#i)'29340@#148)#

1.33.,)/#&--)793A#)3)0(4."#3.--)-#&"/#(,)38)#*)-23()/#1*.7#'*)-4/)"(4&3#4"132)"0)b#."3A#.")#%&-#

9))"#&#12"0(4."#.1#4"()*6'&*(A#0."1340(#4"#(%)#&--)793A:#+%4-#0."(*&-(-#,4(%#(%)#/.74"&"(#/A"&740#

4"#(%)#'2*)#'&*34&7)"(&*A#U(%#i)'29340@#4"#,%40%#)&0%#.1#(%)#ZJ#'*47)#74"4-()*-#*)-45")/#/2)#(.#

4"()*6'&*(A#0."1340(#4"#(%)#_&(4."&3#B--)793A:#

E*)"0%#'*)-4/)"(-#&*)#".(#&3.")#4"#'.--)--4"5#4"1.*7&3#&2(%.*4(A#(.#/4-74--#(%)#'*47)#

74"4-()*@#/)-'4()#(%)#3&0>#.1#1.*7&3#0."-(4(2(4."&3#&2(%.*4(A#(.#/.#-.:#E.*#)D&7'3)@#4"#JVVV#

i.7&"4&<-#'*)-4/)"(#f743#$."-(&"(4")-02#14*)/#%4-#'&*(A<-#'*)74)*@#i&/2#l&-43):#h48)"#(%)#

1.*7&3#0."-(4(2(4."&3#0%&4"#.1#/)3)5&(4."@#l&-43)#0."-4/)*)/#0%&33)"54"5#(%)#=*)-4/)"(<-#&0(4."#4"#

0.2*(@#92(#%)#9&0>)/#/.,"#&"/#*)-45")/#YG.,#k.")-#JVVV\:#B"/#4"#JVKK@#E4""4-%#'*)-4/)"(#T*%.#

d)>>.")"#'293403A#L*)I2)-()/M#(%&(#'*)74)*#X&*((4#X4)((2")"#*)-45":#].(%#d)>>.")"#&"/#

X4)((2")"#,)*)#7)79)*-#.1#(%)#$)"()*#=&*(A:#C.,)8)*@#d)>>.")"#,&"()/#(.#*)'3&0)#

X4)((2")"<-#74".*4(A#5.8)*"7)"(#,4(%#&#9*.&/#0.&34(4."#(%&(#,.23/#0."(*.3#.8)*#KWa#.1#(%)#

'&*34&7)"(&*A#-)&(-@#92(#(%&(#,.23/#9)#%)&/)/#9A#(%)#S.04&3#G)7.0*&(40#=&*(A#4"-()&/#.1#(%)#

$)"()*#=&*(A#Y)8)"#(%.25%#4(#,.23/#-(433#4"032/)#74"4-()*-#1*.7#(%)#$)"()*#=&*(A\:JJ#Q)#>".,#.1#

".#12"0(4."&33A#)I248&3)"(#0&-)#34>)#(%4-#2"/)*#'2*)#'&*34&7)"(&*4-7@#4"#,%40%#&#'&*(A#%)&/4"5#&#

74".*4(A#5.8)*"7)"(#14*)-#4(-#.,"#'*)74)*@#L8.32"(&*43AM#*)34"I24-%)-#(%)#'*)74)*-%4'#(.#&".(%)*#

'&*(A@#&"/#*)6)"()*-#(%)#0&94")(#4"#&#-29.*/4"&()#'.-4(4.":

T"/)*#2"414)/#5.8)*"7)"(@#'*)-4/)"(-#4"#'*)74)*6'*)-4/)"(4&3#-A-()7-#%&8)#)8)"#9))"#

&93)#(.#/4-74--#'*)74)*-#,%.#,)*)#".(#(%)4*#0.6'&*(4-&"-:#B-#".()/#4"#+&93)#U:J@#-20%#4"132)"0)#

&00.2"(-#1.*#`:`a#.1#&33#0&-)-#.1#=X#(2*".8)*:#N")#-20%#0&-)#.002**)/#4"#^4(%2&"4&#4"#JVVZ@#

J[
#/!0#1(-2#3+,!)#UmJWmJV`Z@#L=.7'4/.2#_&7)/#E*)"0%#=*)74)*:M

JJ
#/!0#1(-2#3+,!)#WmJZmJVKK@#LC)3-4">4#$&94")(#q24(-b#X&F.*4(A#$.&34(4."#G2):M

JZV



,%)"#4"/)')"/)"(#'*)-4/)"(#l&3/&-#B/&7>2-#1.*0)/#.2(#'*)74)*#h)/474"&-#l&5".*42-:#+%)#

'*)-4/)"(#&"/#=X#%&/#-I2&993)/#'293403A#1.*#-.7)#(47)@#&"/#)8)"(2&33A#B/&7>2-#,)"(#."#

"&(4."&3#+l#(.#/)7&"/#l&5".*42-<#*)-45"&(4.":#!"#*)-'."-)@#l&5".*42-#&002-)/#B/&7>2-#.1#

84.3&(4"5#(%)#-)'&*&(4."#.1#'.,)*-b#(%)#'*)74)*<-#'&*(A#&"/#&"#&334)/#'&*(A#(%)"#'&--)/#&#

*)-.32(4."#-2''.*(4"5#(%)#4"0279)"(#5.8)*"7)"(:#C.,)8)*@#9A#L5.4"5#'29340@M#(%)#'*)-4/)"(#

3)8)*&5)/#%4-#'.'23&*4(A#&5&4"-(#(%)#=X<-#2"'.'23&*4(A66&"/#l&5".*42-#,&-#0.7')33)/#(.#*)-45"#

&#,))>#3&()*#Y@$)&#@;-('!$%#A(%)&+&;&+(%$6#B!?+!0@#JVVV\:

=*)-4/)"(-<#&9434(A#(.#*)7.8)#&".(%)*#'&*(A<-#'*)74)*#4-#)8)"#7.*)#'2??34"5#(%&"#&"A#

4"1.*7&3#4"(*&6'&*(A#4"132)"0)#(%)A#745%(#&0I24*):#B"A#0&-)#.1#4"()*6'&*(A#'*)-4/)"(4&3#4"132)"0)#

4-#&#03)&*#84.3&(4."#.1#(%)#".(4."#.1#)D032-48)#0&94")(#*)-'."-49434(A#(.#(%)#&--)793A#2"/)*#

'*)74)*6'*)-4/)"(4&34-7:#_)8)*(%)3)--@#(%)#"."6(*484&3#"279)*#.1#0&-)-#.1#4"()*6'&*(A#'*)-4/)"(4&3#

4"132)"0)#.8)*#'*47)#74"4-()*4&3#/)-)3)0(4."#-255)-(-#(%&(#'*)-4/)"(-<#4"132)"0)#4"#'*)74)*6

'*)-4/)"(4&3#-A-()7-#4-#-A-()740@#&"/#".(#3474()/#(.#(%)4*#.,"#'&*(A:#N2*#14"/4"5-#-255)-(#(%&(#

'*)-4/)"(-<#&2(%.*4(A#(.#/4-74--#&".(%)*#'&*(A<-#&5)"(#0&"#9)#&#12"0(4."#.1#&334&"0)61.*7&(4."O#!"#

723(4'&*(A#-A-()7-@#'&*(4)-#-.7)(47)-#1.*7#0.&34(4."-#4"#,%40%#.")#'&*(A#5)(-#(%)#'*)-4/)"0A#

,%43)#&".(%)*#5)(-#(%)#'*)74)*-%4':#Q%)"#)"()*4"5#-20%#&334&"0)-@#'&*(4)-#&''&*)"(3A#&00)'(#&#

/)&3#4"#,%40%#(%)#'*)-4/)"(#/)()*74")-#%.,#3."5#(%)#'*)74)*#&"/#(%)#0&94")(#-(&A#4"#.1140):#

!"#-27@#'*)-4/)"(-<#1.*7&3#&2(%.*4(A#4"#'*)-4/)"(6'&*34&7)"(&*A#*)547)-#548)-#(%)7#

-29-(&"(4&3#4"132)"0)#.8)*#'*47)#74"4-()*4&3#/)-)3)0(4.":#;)(#,)#&3-.#14"/#(%&(#'*)-4/)"(-#

1*)I2)"(3A#'.--)--#0."-4/)*&93)#4"1.*7&3#4"132)"0)#.8)*#'*47)#74"4-()*4&3#/)-)3)0(4."#4"#'*)74)*6

'*)-4/)"(4&3#*)547)-@#)8)"#41#(%)A#3&0>#(%)#*)I24-4()#1.*7&3#4"-(4(2(4."&3#&2(%.*4(A:#S20%#4"1.*7&3#

4"132)"0)#(A'40&33A#/)*48)-#1*.7#'*)-4/)"(-<#'.-4(4."#&-#*!#9$:&(#'&*(A#3)&/)*@#&3(%.25%#-.7)(47)-#

(%4-#'.,)*#)8)"#)D()"/-#(.#(%)#4"()*6'&*(A#/47)"-4."#.1#'.34(40-@#3)&84"5#'&*(4)-#&334)/#,4(%#

JP[



4"0279)"(#'*)-4/)"(-#&3-.#823")*&93)#(.#'*)-4/)"(4&3#4"132)"0):#+%4-#4-#'*)04-)3A#,%&(#,)#7)&"#

9A#'&*(A#'*)-4/)"(4&34?&(4."O#548)"#'*)-4/)"(-<#-)'&*&(4."#.1#-2*848&3@#'*)-4/)"(-<#4"132)"0)#.8)*#

'*47)#74"4-()*-#'*)-)"(-#'&*(4)-#,4(%#'.()"(4&33A#I24()#-)8)*)#&/8)*-)#-)3)0(4."#&"/#7.*&3#%&?&*/#

'*.93)7-:

!*"#;/%#%/*-,(K*M(%*(9G*/3(6#'%7(6'&./3&-%/#0/N#%/*-

+%)#)D&7'3)-#&9.8)#*)8)&3#(%)#)D()"(#(.#,%40%#'*)-4/)"(-#4"132)"0)#(%)4*#.,"#&"/#&334)/#

'&*(4)-@#)8)"#4"#'*)74)*6'*)-4/)"(4&3#-A-()7-:#C.,)8)*@#&33#.1#(%)-)#)D&7'3)-#0&7)#1*.7#

-4(2&(4."-#.1#2"414)/#5.8)*"7)"(:#$.%&94(&(4."@#9A#0."(*&-(@#'3&0)-#3474(-#."#'*)-4/)"(-<#'&*(4-&"#

4"132)"0):#i)0&33#(%&(#,)#/)14")/#0.%&94(&(4."#&-#-4(2&(4."-#4"#-)746'*)-4/)"(4&3#-A-()7-#,%)"#

(%)#'*47)#74"4-()*#4-#1*.7#&#'&*(A#.''.-)/#(.#(%)#'*)-4/)"(@#&"/#(%)#3&(()*<-#'&*(A#4-#".(#4"#(%)#

0&94")(:#+%)-)#-%.23/#9)#(%)#7.-(#L'&*34&7)"(&*4?)/M#'%&-)-#.1#-)746'*)-4/)"(4&3#-A-()7-:#

i)0&33#&3-.#(%&(#4"#$%&'()*#+%*))#,)#".()/#(%&(#'&*(4)-#&*)#*)3&(48)3A#7.*)#34>)3A#(.#-)3)0(#(%)4*#

3)&/)*-#&-#'*)74)*#2"/)*#0.%&94(&(4."#(%&"#2"/)*#2"414)/#5.8)*"7)"(:#C)*)#,)#&->#%.,#'*)74)*-#

3.-)#(%)4*#F.9-#4"#0.%&94(&(4."#-4(2&(4."-:#!1#0.%&94(&(4."#)79./4)-#&#'&*(4023&*3A#

L'&*34&7)"(&*4?)/M#'%&-)#.1#-)746'*)-4/)"(4&3#5.8)*"&"0)@#(%)"#4(#-%.23/#)"/#(%*.25%#'*.0)--)-#

(%&(#(A'41A#'&*34&7)"(&*4-7:#+%&(#4-@#0.%&94(&(4."#-%.23/#)"/#)4(%)*#/2)#(.#)3)0(4."#*)-23(-#.*#/2)#

(.#4"(*&6#.*#4"()*6'&*(4-&"#/4-'2()-#4"#'&*34&7)"(@#&"/#".(#/2)#(.#'*)-4/)"(4&3#4"132)"0):#

+&93)#U:Z#0."14*7-#(%4-#%A'.(%)-4-@#-%.,4"5#)3)0(4."#*)-23(-#&*)#(%)#7.-(#0.77."#,&A#(.#

)"/#&#')*4./#.1#0.%&94(&(4.":#!"#&9.2(#U[a#.1#(%)#0&-)-#0.%&94(&(4."#)"/)/#9)0&2-)#(%)#

4"0279)"(#=X<-#'&*(A#3.-(#&"#&--)793A#)3)0(4."@#*)-23(4"5#4"#&#"),#0&94")(#(%&(#4"032/)/#(%)#

-4((4"5#'*)-4/)"(<-#'&*(A:#B".(%)*#P[a#.1#0.%&94(&(4."#')*4./-#)"/#(%*.25%#4"()*6'&*(A#0."1340(#4"#

'&*34&7)"(:#!"#(%)-)#0&-)-#&"#.''.-4(4."60."(*.33)/#0.&34(4."#0.33&'-)-#&"/#&#"),#5.8)*"7)"(#
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1.*7-#(%&(#4"032/)-#(%)#'*)-4/)"(<-#'&*(A:#B"/#4"#&#1),#0&-)-@#4"(*&6'&*(A#0."1340(#1.*0)-#&#=X#

1*.7#.1140)@#&"/#(%)#'*)-4/)"(<-#'&*(A#)"()*-#(%)#"),#5.8)*"7)"(:

?#;0&(HIO(K&'&

+%2-#4"#&9.2(#KRa#.1#.2*#0&-)-#.1#0.%&94(&(4."@#L'&*34&7)"(&*AM#1&0(.*-#)"/)/#&#'*47)#

74"4-()*<-#()"2*):#!"#0."(*&-(@#L'*)-4/)"(4&3M#1&0(.*-#)"/)/#0.%&94(&(4."#4"#."3A#ZZa#.1#(%)#0&-)-:#

B"/#,%&(#4-#".(&93)#%)*)#4-#(%&(#4"#&33#.1#(%)-)#0&-)-@#0.%&94(&(4."#)"/)/#9)0&2-)#.1#(%)#*)-23(-#.1#

&#'*)-4/)"(4&3#)3)0(4.":#YE.*#)D&7'3)@#9)0&2-)#(%)#4"0279)"(#'*)-4/)"(<-#'&*(A#3.-(#(.#(%)#

4"0279)"(#=X<-#'&*(A@#*)-23(4"5#4"#2"414)/#5.8)*"7)"(#1.*#(%)#1.*7)*#&--)793A#.''.-4(4.":\JZ#!"#

".")#.1#.2*#0&-)-#/4/#&#'*)-4/)"(#'2-%#&#=X#1*.7#.1140)#2"/)*#0.%&94(&(4.":#YN1#0.2*-)@#,)#

0&"".(#*23)#.2(#(%)#'.--49434(A#(%&(#(%)#4"0279)"(#'*)-4/)"(#7&")28)*)/#9)%4"/#(%)#-0)")-:\#+%4-#

14"/4"5#4-#-(*4>4"5O#'*)-4/)"(-#4"#'*)74)*6'*)-4/)"(4&3#-A-()7-#0&"#03)&*3A#0%&"5)#(%)#'*47)#

74"4-()*#,%)"#(%)4*#&334)-#0."(*.3#(%)#&--)793A#7&F.*4(A@#92(#(%)A#0&"".(#/.#-.#,%)"#(%)A#1&0)#&#

7&F.*4(A#.''.-4(4.":#+%4-#4-#)D&0(3A#,%&(#,)#-%.23/#)D')0(#(%).*)(40&33A@#41#0.%&94(&(4."#

*)'*)-)"(-#&#L'&*34&7)"(&*AM#'%&-)@#&-#G28)*5)*#YJVR[\#'*)/40()/@#)8)"#9)1.*)#(%)#14*-(#

0.%&94(&(4."#%&/#.002**)/#4"#E*&"0)@#&"/#&-#^4F'%&*(#YJVVV@#JZJnZ\#%&-#&*52)/:JP#

$.%&94(&(4."#')*4./-#2"/)*#'*)74)*6'*)-4/)"(4&34-7#&*)#47'.*(&"(#4"&-720%#&-#(%)A#

*)8)&3#(%)#0."/4(4."-#2"/)*#,%40%#'*)-4/)"(-#&*)#'.34(40&33A#-4/)34")/#4"#-20%#-A-()7-:#C.,)8)*@#

4(#,.23/#9)#&#74-(&>)#(.#&--27)#(%&(#0.%&94(&(4."#*)(2*"-#'&*(4)-#(.#&#1233A#L'&*34&7)"(&*4?)/M#

-(&():#B1()*#&33@#2"/)*#0.%&94(&(4."@#(%)#'&*(A#(%&(#%.3/-#(%)#'*)74)*-%4'#92(#".(#(%)#'*)-4/)"0A#

JZ
#!"#.")#0&-)@#0.%&94(&(4."#)"/)/#9)0&2-)#(%)#'*)74)*#-.25%(#&"/#3.-(#(%)#'*)-4/)"0AO#^4.")3#k.-'4"#4"#E*&"0)#4"#

Z[[Z:#k.-'4"#*)-45")/#(%)#'*)74)*-%4'#477)/4&()3A#2'."#k&0I2)-#$%4*&0<-#*))3)0(4."#&-#'*)-4/)"(@#&"/#%4-#S.04&34-(#
'&*(A#&3-.#3.-(#(%)#&--)793A#)3)0(4."#&#7."(%#3&()*:
JP
#!(#4-#&3-.#".(&93)#%.,#720%#3)--#1*)I2)"(3A#4"(*&'&*(A#0."1340(#,4(%4"#'&*34&7)"(#)"/-#0.%&94(&(4."#*)3&(48)#(.#4(-#

47'.*(&"0)#.8)*&33#1.*#)"/4"5#'*47)#74"4-()*-<#()"2*)-@#,%)(%)*#4"#'*)74)*6'*)-4/)"(4&3#.*#'2*)#'&*34&7)"(&*A#
-A-()7-:#!"(*&6'&*(A#0."1340(#,4(%4"#(%)#&--)793A#*)'*)-)"(#7.*)#(%&"#&#141(%#.1#&33#=X#()*74"&(4."-#2"/)*#'*)74)*6
'*)-4/)"(4&34-7#&"/#03.-)#(.#&#(%4*/#2"/)*#'&*34&7)"(&*4-7:#;)(#."3A#(,.#.1#(,)"(A6-)8)"#0.%&94(&(4."#'*)74)*-#
)"/)/#(%)4*#()*7-#(%4-#,&A:#=&*(4)-#3.540&33A66&"/#I24()#-)"-493A667&A#9)#7.*)#0&*)123#(.#&8.4/#4"()*"&3#0."1340(#(%&(#
745%(#F).'&*/4?)#(%)4*#%.3/#."#(%)#0&94")(#,%)"#(%)A#1&0)#&"#.''.-4"5#'*)-4/)"(66,%.-)#4"132)"0)#,.23/#34>)3A#')&>#
'*)04-)3A#,%)"#4(#0&7)#(47)#(.#9&*5&4"#.8)*#*)'3&04"5#(%)#0&94")(:
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,433#2"/)*-(&"/#(%)#"))/#(.#%&8)#&#3)&/)*#&93)#(.#,4"#(%)#")D(#'*)-4/)"(4&3#)3)0(4.":#!"/))/@#(%)#

-4((4"5#'*)74)*#4-#34>)3A#(.#9)#&#12(2*)#'*)-4/)"(4&3#0&"/4/&()H&-#,&-#(%)#0&-)#4"#(,.#')*4./-#.1#

0.%&94(&(4."#4"#E*&"0)@#1.*#)D&7'3)O#k&0I2)-#$%4*&0@#'*)74)*#1*.7#JVR`#(.#JVRR@#*&"#1.*#(%)#

'*)-4/)"0A#&"/#3.-(#4"#JVRR#92(#,."#4"#JVVWb#&"/#^4.")3#k.-'4"@#'*)74)*#1*.7#JVVK#(.#Z[[Z@#*&"#

1.*#(%)#'*)-4/)"0A#&"/#3.-(#4"#Z[[Z@#,%)"#$%4*&0#,&-#*))3)0()/:

+%4-#-)0(4."<-#&"&3A-4-#.1#(%)#-.2*0)-#.1#'*47)674"4-()*4&3#/)-)3)0(4."#4"#-)746

'*)-4/)"(4&3#-A-()7-#*)8)&3-#(%&(#'&*(A#'*)-4/)"(4&34?&(4."#4-#5*)&()*#4"#'*)-4/)"(6'&*34&7)"(&*A#

-A-()7-#(%&"#4"#'*)74)*6'*)-4/)"(4&3#-A-()7-@#F2-(#&-#(%)#0."-(4(2(4."&3#-(*20(2*)#.1#&2(%.*4(A#4"#

(%)-)#-29(A')-#,.23/#3)&/#.")#(.#-2-')0(:#C.,)8)*@#'*47)#74"4-()*4&3#/)6-)3)0(4."H&"/#(%2-#

4"(*&6'&*(A#'.34(40-#5)")*&33A#0."-4/)*)/664-#'*)-4/)"(4&34?)/#4"#9.(%#-29(A')-@#)D0)'(#2"/)*#

')*4./-#.1#0.%&94(&(4.":#+%4-#4-#9)0&2-)#'*)-4/)"(-H&5)"(-#,%.#0&"".(#9)#14*)/66)7'3.A#9.(%#

1.*7&3#0."-(4(2(4."&3#&"/#4"1.*7&3#'&*(4-&"#'.,)*-#(.#-%&')#0&94")(#0.7'.-4(4.":#E.*#(%4-#*)&-."@#

7.*&3#%&?&*/#4-#&#5*)&()*#/&"5)*#2"/)*#%A9*4/#0."-(4(2(4."-#(%&"#2"/)*#'2*)#'&*34&7)"(&*4-7:#

i)5&*/3)--#.1#(%)#0."-(4(2(4."&3#0."1452*&(4."#.1#&2(%.*4(A@#'.34(40&3#'&*(4)-#()"/#(.#9)#%45%3A#

'*)-4/)"(4&34?)/#2"/)*#9.(%#-29(A')-#.1#-)746'*)-4/)"(4&34-7:

)4<4=>(9(14<A!?8@5A8A!?A1(6<AB41A=?

+%4-#0%&'()*#)7'%&-4?)-#(%)#".(4."#(%&(#(%)#-)'&*&(4."#.1#-2*848&3#)"%&"0)-#'*)-4/)"(-<#

4"132)"0)#.8)*#(%)4*#'&*(4)-#*)3&(48)#(.#'*47)#74"4-()*-@#&"/#3474(-#'&*(4)-<#&9434(A#(.#%.3/#(%)4*#

3)&/)*-6&-6'*)-4/)"(-#(.#&00.2"(-:#B-#-%.,"#&9.8)@#4"#9.(%#'&*34&7)"(&*A#&"/#-)746'*)-4/)"(4&3#

-A-()7-@#'&*(4)-#0&"#&"/#1*)I2)"(3A#/.#*)'3&0)#'*47)#74"4-()*-#,%.#%&8)#5*.,"#2"'.'23&*#.*#

,%.#%&8)#-(*&A)/#1*.7#(%)#'&*(A#34"):#C.,)8)*@#'&*(4)-#0&"".(#/)-)3)0(#'*)-4/)"(-:#=&*(4)-#

'.--)--#1),#(..3-#9)-4/)-#3)54-3&(48)#.9-(*20(4."#(.#2-)#&5&4"-(#/4*)0(3A6)3)0()/#'*)-4/)"(-#,%.#
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/)04/)#(.#5.#(%)4*#.,"#,&A:#+.#9)#-2*)@#&#'&*(A#(%&(#.9-(*20(-#4(-#.,"#'*)-4/)"(#4-#-)"/4"5#&#3.2/#

-45"&3:#;)(#".#7&(()*#%.,#3.2/@#-20%#&#-45"&3#4-#".(@#4"#(%)#14"&3#&"&3A-4-@#)I2&3#(.#&#'&*(A<-#'.,)*#

(.#0&-(#4(-#&5)"(#&-4/)66".*@#4"#-)746'*)-4/)"(4&3#*)547)-@#4-#-20%#&#-45"&3#)I248&3)"(#(.#&#

'*)-4/)"(<-#&9434(A#(.#14*)#%4-#.*#%)*#'*47)#74"4-()*:

!"#(%).*A@#3)54-3&(48)#'&*(4)-#/.#'.--)--#.")#7)0%&"4-7#(.#L/)-)3)0(M#'*)-4/)"(-O#

47')&0%7)"(#Y]&275&*(")*#&"/#d&/&#Y)/-:\#Z[[Pb#C.0%-()(3)*#Z[[`b#=r*)?6^4st"#Z[[`\:#

^)54-3&(.*-#(%*)&()"#'*)-4/)"(-#,4(%#47')&0%7)"(#,4(%#-.7)#1*)I2)"0A@#&"/#-.7)(47)-#(%)-)#

(%*)&(-#/.#1.*0)#'*)-4/)"(-#(.#*)-45":#+%)#-)(#.1#7./)*"#'*)-4/)"(-#,%.#%&8)#*)-45")/#2"/)*#

'*)--2*)#4"032/)-#TS#=*)-4/)"(#i40%&*/#_4D."#4"#JVKU@#f02&/.*&"#=*)-4/)"(-#B9/&3t#]20&*&7#

4"#JVVK#&"/#k&743#X&%2&/#4"#Z[[[@#=&*&52&A&"#=*)-4/)"(#i&u3#$29&-#h*&2#4"#JVVV@#&"/#

l)")?2)3&"#=*)-4/)"(#$&*3.-#B"/*r-#=r*)?#4"#JVVP:#S200)--123#47')&0%7)"(-#0&**4)/#(.#(%)4*#

Y'&*(4&3#.*#1233\#0."032-4."#4"032/)#(%)#0&-)-#.1#]*&?434&"#=*)-4/)"(#E)*"&"/.#$.33.*#4"#JVVZ@#

X&3&5&-A#=*)-4/)"(#B39)*(#g&1A#4"#JVV`@#=%434''4")-#=*)-4/)"(#k.-)'%#f-(*&/&#4"#Z[[J@#&"/#

^4(%2&"4&"#=*)-4/)"(#i.3&"/&-#=&>-&-#4"#Z[[U:#!"#&//4(4."@#4"#Z[[W#f02&/.*<-#$."5*)--#/)03&*)/#

(%&(#=*)-4/)"(#^204.#h2(4r**)?#%&/#L&9&"/.")/#%4-#/2(4)-M#&"/#/)'.-)/#%47#1*.7#.1140):#

_4")())"#.(%)*#'*)-4/)"(-#Y.")#(,40)\#%&8)#-2*848)/#1.*7&3#47')&0%7)"(#(%*)&(-#.*#(*4&3-:JU

!"(*&6'&*(A#'*47)#74"4-()*4&3#/)-)3)0(4."#4"#'&*34&7)"(&*A#&"/#-)746'*)-4/)"(4&3#*)547)-#

0&"#)D'.-)#&"#4"()*"&3#3)&/)*-%4'#0*4-4-#,4(%4"#(%)#4"0279)"(#'&*(A@#.*H4"#-)746'*)-4/)"(4&3#

JU
#Q)#0.2"()/#PJ#0&-)-#.1#1.*7&3#47')&0%7)"(#(%*)&(-#&5&4"-(#/4*)0(3A6)3)0()/#'*)-4/)"(-#4"#.2*#-)(#.1#'*)-4/)"(4&3#

&"/#-)746'*)-4/)"(4&3#/)7.0*&04)-#Y(%.-)#34-()/#4"#$%&'()*#+,.\O#(%)#-4D#0.7'3)()/#'32-#(%)#148)#(%*)&()")/#
47')&0%7)"(-#(%&(#1.*0)/#'*)-4/)"(-#(.#*)-45"#34-()/#4"#(%4-#'&*&5*&'%@#'32-#Z[#.(%)*#1.*7&3#47')&0%7)"(#7.(4."-#4"#
])3&*2-#YJVV`\@#$.3.794&#YJVV`\@#f02&/.*#YJVRK\@#X&3&,4#YZ[[W\@#=&*&52&A#YJVVK\@#_40&*&52&#YZ[[Z\@#=)*2#YJVVJ#
&"/#Z[[Wb#/411)*)"(#'*)-4/)"(-\@#(%)#=%434''4")-#YZ[[W\@#i.7&"4&#YJVVW#&"/#Z[[Kb#/411)*)"(#'*)-4/)"(-\@#i2--4&#
YJVVR\@#S.2(%#d.*)&#YZ[[U\@#S*4#^&">&#YJVVJ#&"/#Z[[Zb#/411)*)"(#'*)-4/)"(-\@#+&4,&"#YZ[[[#&"/#Z[[`b#(%)#-&7)#
'*)-4/)"(@#."0)#4"#)&0%#.1#%4-#()*7-\@#T>*&4")#YZ[[U\@#(%)#T"4()/#S(&()-#YJVVR\@#&"/#g&794&#YZ[[J#&"/#Z[[Pb#
/411)*)"(#'*)-4/)"(-\:#+%4-#34-(#."3A#4"032/)-#/)7.0*&04)-#&1()*#JVUWb#4(#(%)*)1.*)#)D032/)-#0&-)-#4"#=&"&7t#4"#JVWW@#
_45)*4&#4"#Z[[Z@#=)*2#4"#Z[[[@#&"/#(%)#TS#4"#JR`R:#!(#&3-.#/.)-#".(#4"032/)#4"1.*7&3@#)D(*&63)54-3&(48)#L0%&33)"5)-M#
(.#'*)-4/)"(-#YC.0%-()(3)*#Z[[`\@#)8)"#41#-20%#0%&33)"5)-#*)-23(#4"#&#'*)-4/)"(<-#.2-()*#Y&-@#1.*#)D&7'3)@#4"#B*5)"(4"&#
4"#Z[[J#.*#].3484&#4"#Z[[P\@#&"/#4(#/.)-#".(#4"032/)#47')&0%7)"(-#.1#4"/4*)0(3A#)3)0()/#'*)-4/)"(-#-20%#&-#
!"/.")-4&<-#Q&%4/#4"#Z[[J#.*#=&*&52&A<-#h."?t3)?#X&00%4#4"#Z[[Z:
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*)547)-664(#0&"#*)8)&3#'*)-4/)"(-<#)11.*(-#-%&')#(%)#0&94")(#4"/)')"/)"(3A#.1#(%)#&--)793A#

7&F.*4(A<-#'*)1)*)"0)-:(Q%&()8)*#(%)#*)&-."@#-20%#)8)"(-#&*)#1&4*3A#0.77."@#&"/#(%)A#'*.0))/#

1&4*3A#*&'4/3A:#!"#0."(*&-(@#47')&0%7)"(-#&*)#)D(*&.*/4"&*A#0."-(4(2(4."&3#'*.0)/2*)-#(%&(#4"8.38)#

&#/)(&43)/#&"/#'29340#3)54-3&(48)#4"8)-(45&(4."@#&#7)/4&#1))/4"5#1*)"?A@#*)0.2*-)#(.#(%)#F2/404&3#

9*&"0%#.1#5.8)*"7)"(#Y/)')"/4"5#."#(%)#0."-(4(2(4."&3#'*.0)/2*)\@#&"/#(%)#72/-34"54"5#.1#&#

'.()"(4&33A#3)"5(%A#'29340#(*4&3:#B-#-20%@#(%)A#&*)#")8)*#'2*)3A#4"(*&6'&*(A#'.34(40&3#/4-'2()-@#&"/#

(%)A#")8)*#*)'*)-)"(#&#L".*7&3M#7)(%./#1.*#-,&''4"5#.2(#(%)#"&(4."&3#)D)02(48):#

!"#&//4(4."@#47')&0%4"5#.*#1.*04"5#&#'*)-4/)"(#(.#*)-45"#-255)-(-#(%&(#(%)#4"0279)"(#'&*(A#

".74"&()/#".(#7)*)3A#&"#4"0.7')()"(#92(#&#0*474"&3#(.#3)&/#(%)#'&*(A#&"/#(%)#"&(4.":#+%4-#

*)'*)-)"(-#&#-%&7)123#(2*"#.1#)8)"(-#1.*#(%&(#'&*(A#&-#,)33#&-#1.*#(%)#04(4?)"-#,%.#8.()/#1.*#(%&(#

0&"/4/&():#h48)"#(%4-@#3)54-3&(.*-#4"#&#'*)-4/)"(<-#'&*(A#&*)#*&*)3A#4"#&#'.-4(4."#(.#9)")14(#1*.7#

/*&554"5#(%)4*#.,"#3)&/)*#(%*.25%#(%)#72/@#&002-4"5#%47#.*#%)*#.1#0*474"&3#&0(-#&"/m.*#(*)&-."@#

&"/#/))')"4"5#&#'.34(40&3#0*4-4-#.1#(%)4*#.,"#7&>4"5:#!"#0."(*&-(@#3)54-3&(.*-#4"#'&*34&7)"(&*A#

-A-()7-#")8)*#0."1*."(#-20%#'*.1.2"/#)D4-()"(4&3#/43)77&-#9)0&2-)#41#(%)4*#3)&/)*#*)12-)-#(.#

*)-45"#(%)A#0&"#4"4(4&()#".60."14/)"0)#'*.0))/4"5-#Y)4(%)*#,4(%4"#(%)#'&*(A#.*#4"#(%)#'&*34&7)"(\#

.*#1.*0)#(%)#=X#(.#0&33#"),#)3)0(4."-#&-#&#*)1)*)"/27#."#'29340#0."14/)"0)#4"#(%)#&/74"4-(*&(4.":#

+%2-#(.#'2(#4(#932"(3A@#47')&0%7)"(#4-#".(#&#84&93)#4"(*&6'&*(A#&00.2"(&9434(A#7)0%&"4-7:#+%)*)#

4-#&#2"48)*-)#.1#/411)*)"0)#9)(,))"#&#'&*(A#(%&(#/4-74--)-#4(-#'*47)#74"4-()*#&"/#&#'&*(A#(%&(#

&(()7'(-#(.#-)"/#4(-#.,"#3)&/)*#(.#'*4-.":#

h48)"#(%4-@#&#'&*(A#4"#&#-)'&*&(4."#.1#'.,)*-#-A-()7#72-(#9)#0."1*."()/#,4(%#&"#4774")"(#

(%*)&(#(.#4(-#.,"#-2*848&3#9)1.*)#4(#,433#)"0.2*&5)#4(-#.,"#'*)-4/)"(#(.#*)-45":#+%)#0&-)#.1#

i40%&*/#_4D."#4332-(*&()-#(%4-#'.4"(#,)33:#+%)#9*)&>64"#&(#G)7.0*&(40#=&*(A#%)&/I2&*()*-#&(#(%)#

Q&()*5&()#C.()3#.002**)/#4"#k2")#JVKZ@#-)8)"#7."(%-#9)1.*)#_4D."<-#-)0."/#4"&252*&(4.":#B-#&#
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*)-23(#.1#(%)#-0&"/&3#1.33.,4"5#(%)#0.8)*62'#.1#(%)#9*)&>64"@#_4D."#*)-45")/66.8)*#(,.#A)&*-#

3&()*@#."#B252-(#R@#JVKU:#;)(#F2-(#(,.#,))>-#'*4.*#(.#(%&(#/&()@#/)-'4()#7.2"(4"5#)84/)"0)#.1#&#

0*474"&3#0."-'4*&0A#&(#(%)#%45%)-(#3)8)3-#.1#5.8)*"7)"(@#()"#.1#(%)#JK#i)'29340&"-#."#(%)#C.2-)#

k2/404&*A#0.774(())#8.()/#$4$+%)&#&33#(%*))#&*(403)-#.1#47')&0%7)"(#(%&(#G)7.0*&(40#0.774(())#

3)&/)*-#%&/#/*&,"#2':JW#

i)'29340&"#-2''.*(#1.*#_4D."#14"&33A#)8&'.*&()/#."3A#&1()*#(%)#S2'*)7)#$.2*(#.*/)*)/#

(%)#=*)-4/)"(#(.#*)3)&-)#*)0.*/4"5-#.1#0."8)*-&(4."-#(%&(#*)8)&3)/#%)#%&/#34)/#&9.2(#%4-#

>".,3)/5)#.1#(%)#9*)&>64"#&"/#(%&(#%)#%&/#.*/)*)/#(%)#E)/)*&3#]2*)&2#.1#!"8)-(45&(4."#(.#)"/#4(-#

4"8)-(45&(4."#4"(.#(%)#0&-):#N"3A#&1()*#,4(")--4"5#(%)#'29340#.2(0*A#1.33.,4"5#4"#(%)#,&>)#.1#(%)-)#

*)8)3&(4."-#/4/#i)'29340&"#0."5*)--4."&3#3)&/)*-#'*)--#_4D."#(.#*)-45"@#9)0&2-)#(%)A#1)&*)/#(%)#

)3)0(.*&3#0."-)I2)"0)-#.1#&#/*&,"6.2(#S)"&()#(*4&3:#S20%#1)&*-#,)*)#,&**&"()/@#&"/#_4D."#%&/#

)8)"#&//*)--)/#(%)7#4"#&#'*)--#0."1)*)"0)#7."(%-#)&*34)*:#Q%)"#&->)/#4"#E)9*2&*A#.1#JVKU#41#%)#

,.23/#0."-4/)*#*)-45"4"5#41#4(#9)0&7)#03)&*#(%&(#%4-#'&*(A#,.23/#-211)*#&#/4-&-(*.2-#*)-23(#4"#(%)#

_.8)79)*#74/()*7#3)54-3&(48)#)3)0(4."-@#_4D."#-&4/O

_.@#!#,&"(#7A#'&*(A#(.#-200))/@#92(#7.*)#47'.*(&"(3A@#!#,&"(#(%)#'*)-4/)"0A#(.#-2*848):#B"/#4(#4-#

84(&33A#47'.*(&"(#4"#(%4-#"&(4."#(%&(#(%)#'*)-4/)"0A#.1#(%)#T"4()/#S(&()-#".(#9)#%.-(&5)#(.#,%&(#

%&'')"-#(.#(%)#'.'23&*4(A#.1#&#'*)-4/)"(#&(#.")#(47)#.*#&".(%)*#Y_4D."#JVKU\:

_4D."#0.23/#".(#%&8)#)D'*)--)/#.2*#7&4"#'.4"(#9)(()*O#(%)#-)'&*&(4."#.1#-2*848&3#*)8)*-)-#(%)#

'*4"04'&36&5)"(#*)3&(4."-%4'@#9A#7&>4"5#(%)#'&*(A#%.-(&5)#(.#(%)#'*)-4/)"(:#_4D."<-#*)-45"&(4."#

7&A#%&8)#'*)8)"()/#(%4"5-#1*.7#5)((4"5#)8)"#,.*-)#1.*#(%)#i)'29340&"-@#92(#(%)A#-(433#3.-(#UV#

C.2-)#-)&(-#4"#JVKU@#&"/#,.23/#".(#,4"#&#7&F.*4(A#4"#(%)#C.2-)#1.*#&".(%)*#(,.#/)0&/)-:

JW
#S.2*0)O#,,,:,&()*5&():4"1.:#_:/:#LB"&3A-4-#.1#(%)#!7')&0%7)"(#l.()-#.1#(%)#$.774(())#."#(%)#k2/404&*A#.1#(%)#

C.2-)#.1#i)'*)-)"(&(48)-:M#%(('Omm,,,:,&()*5&():4"1.m47')&0%7)"(m47')&0%7)"(6&*(403)-6&"&3A-4-:-%(73@#&00)--)/#
X&A#ZU@#Z[[K:

JP`

http://www.watergate.info/impeachment/impeachment-articles-analysis.shtml


+%)#47'340&(4."-#.1#(%4-#-)I2)"0)#.1#)8)"(-#&*)#(%)#1.33.,4"5O#4"#0."(*&-(#(.#(%)#*)3&(48)#

1*)I2)"0A#,4(%#,%40%#'*47)#74"4-()*-#&*)#4"/20)/#(.#*)-45"#,%)"#(%)4*#'&*(4)-#84),#(%)4*#

0."(4"2)/#'*)-)"0)#4"#.1140)#&-#&#'.34(40&3#34&9434(A@#&#'*)-4/)"(@#9A#84*(2)#.1#(%)#3)54(47&0A#&#

/4*)0(#)3)0(4."#0."1)*-#&"/#9)0&2-)#.1#(%)#-)'&*&(4."#.1#-2*848&3@#4-#2"34>)3A#(.#-()'#&-4/)#4"#&#

-4743&*#-4(2&(4.":#X.*).8)*@#,%43)#&#'&*(A#0&"#*)3&(48)3A#)&-43A#/27'#4(-#.,"#'*47)#74"4-()*@#

47')&0%4"5#.")<-#.,"#'*)-4/)"(#*4->-#0.33)0(48)#'.34(40&3#-2404/):#h48)"#(%4-@#'&*(4)-#&37.-(#

")8)*#-))>#(.#2-)#47')&0%7)"(#&-#&"#4"()*"&3#&00.2"(&9434(A#7)0%&"4-7:#

])(,))"#JVU`#&"/#Z[[K@#.2*#WP#/)7.0*&04)-#/4*)0(3A#)3)0()/#ZZP#/411)*)"(#4"/484/2&3-#&-#

'*)-4/)"(:#YS)8)*&3#-)*8)/#7.*)#(%&"#.")#0."-)02(48)#()*7@#&"/#&#1),#-)*8)/#7.*)#(%&"#.")#"."6

0."-)02(48)#()*7:\#+)"#.1#(%)-)#'*)-4/)"(-#/4)/#4"#.1140)@#(%*))#,)*)#840(47-#.1#7434(&*A#0.2'-@J`#

&"/#(,.#)"54"))*)/#-)3160.2'-#&"/#*)7&4")/#4"#.1140)#4"#"."6/)7.0*&(40#-)((4"5-:JK#+%4-#3)&8)-#

Z[R#'*)-4/)"(-:#S4D#.1#(%)-)#,)*)#*)7.8)/#1*.7#.1140)#(%*.25%#47')&0%7)"(#.*#.(%)*#

0."-(4(2(4."&3#'*.0)/2*)-@#&"/#)3)8)"#.(%)*-#*)-45")/#2"/)*#'*)--2*):#C.,)8)*@#4"(*&6'&*(A#

'.34(40-#1.*0)/#&#'*)-4/)"(#1*.7#.1140)#)&*3A#4"#."3A#(%!#.1#(%)-)#0&-)-@#.*#&9.2(#[:Wa#.1#(%)#

(.(&3:JR#]A#,&A#.1#0.7'&*4-."@#*)0&33#(%&(#4"(*&6'&*(A#'.34(40-#&00.2"()/#1.*#P[a#.1#(%)#0&-)-#.1#

'*47)#74"4-()*4&3#(2*".8)*#4"#'2*)#'&*34&7)"(&*A#-A-()7-:#

+%4-#-47'3)#1&0(#*)8)&3-#(%&(#4(#4-#,*."5#(.#0&33#(%)#4"0*)&-)/#1*)I2)"0A#.1#'*)-4/)"(4&3#

0%&33)"5)-#&"/#*)-45"&(4."-#&*.2"/#(%)#,.*3/#&#L/)#1&0(.#'&*34&7)"(&*4?&(4."M#.1#'*)-4/)"(4&3#

J`
#S)8)*&3#'*)-4/)"(-#/)'.-)/#9A#7434(&*4)-#/4/#".(#)"()*#.2*#/&(&-)(#1.*#()0%"40&3#*)&-."-:#E.*#)D&7'3)@#k2&"#=)*v"#

,&-#".(#()0%"40&33A#(%)#0&"/4/&()#)3)0()/#4"#JVKP#4"#B*5)"(4"&:#C)#&--27)/#.1140)#)D(*&60."-(4(2(4."&33A@#&"/#,&-#
/)'.-)/#)D(*&60."-(4(2(4."&33A#&-#,)33:#^4>),4-)@#]*&?434&"#'*)-4/)"(#k.w.#h.23&*(#&--27)/#.1140)#1*.7#(%)#840)6
'*)-4/)"0A#&1()*#(%)#4"0279)"(#*)-45")/@#&"/#,&-#/)'.-)/#4"#JV`U:
JK
#B39)*(.#E2F47.*4#.1#=)*2#4"#JVVZ#&"/#E)*/4"&"/#X&*0.-#.1#(%)#=%434''4")-#4"#JVKZ:

JR
#+%4-#0&3023&(4."#4"032/)-#&/74"4-(*&(4."-#(%&(#,)*)#0.7'3)()#9A#Z[[K:#N")#&//4(4."&3#'.()"(4&3#0&-)#)D4-(-@#(%)#

47')&0%7)"(#.1#=*)-4/)"(#k.-)'%#f-(*&/&#.1#(%)#=%434''4")-#4"#Z[[J:#f-(*&/&#,&-#)3)0()/#4"#JVVR#."#(%)#C$8$%#%4#
D$2$8$7$%4#D$)$%4#E+6+'+%(#Y^BXX=\#(40>)(:#!"#Z[[[#%)#,&-#&002-)/#.1#0.**2'(4."@#&"/#4"#N0(.9)*#.1#(%&(#A)&*#
(%)#=%434''4")#C.2-)#.1#i)'*)-)"(&(48)-#8.()/#(.#47')&0%#%47:#S)8)*&3#.1#f-(*&/&<-#0.'&*(4-&"-#8.()/#,4(%#(%)#
'*.-)02(4."@#*&4-4"5#(%)#I2)-(4."#.1#,%)(%)*#^BXX=#-.25%(#(.#*)7.8)#4(-#.,"#3)&/)*:#C.,)8)*@#d&-2A&#YZ[[P\#
".()-#(%&(#7&"A#^BXX=#7)79)*-#,%.#8.()/#&5&4"-(#f-(*&/&#%&/#."3A#F.4")/#(%)#'&*(A#477)/4&()3A#'*4.*#(.#(%)#
JVVR#)3)0(4."-:#])0&2-)#'&*(4)-#4"#(%)#=%434''4")-#&*)#(A'40&33A#)'%)7)*&3#&"/#1324/@#(%4-#0&-)#*)7&4"-#2"03)&*:

JPK



*)547)-#YX&*-()4"(*)/)(#&"/#])*"(?)"#Z[[R\@#9)0&2-)#(*2)#'&*34&7)"(&*4?&(4."#,.23/#")0)--&*43A#

3)(#3)54-3&(2*)-#*)7.8)#'*)-4/)"(-#84&#-47'3)#7&F.*4(A#*23)@#&"/#,.23/#&3-.#3)(#'*)-4/)"(<-#'&*(4)-#

-,&'#.2(#(%)#"&(4."<-#0%4)1#)D)02(48)#84&#&#-47'3)#4"(*&6'&*(A#7)0%&"4-7:#i&(%)*#.984.2-3A@#(%4-#

4-#".(#(%)#0&-):#Q%&(#,)#&*)#-))4"5#4"#-)'&*&()6'.,)*-#-A-()7-#&*.2"/#(%)#,.*3/#4-#7&"4'23&(4."#

.1#0."-(4(2(4."&3#*23)-#1.*#'.34(40&3#'2*'.-)-#9A#9.(%#'*)-4/)"(-#&"/#.''.-4(4."#7&F.*4(4)-@#".(#

L'&*34&7)"(&*4?&(4.":MJV#

+.#4332-(*&()#(%)#7.*&3#%&?&*/#'*.93)7-#(%&(#'*)-4/)"(4&3#'&*(4)-#0."1*."(@#,)#-)&*0%)/#1.*#

)D&7'3)-#.1#'&*(4)-#(%&(#&(()7'()/#(.#47')&0%#(%)4*#.,"#'*)-4/)"(:#Q)#1.2"/#."3A#148)#0&-)-#4"#

,%40%#)3)7)"(-#.1#&#'*)-4/)"(<-#'&*(A#-2''.*()/#&"#47')&0%7)"(#)11.*(:#B#7&F.*4(A#4"#(%)#

'*)-4/)"(<-#'&*(A#-2''.*()/#47')&0%7)"(#4"#."3A#(,.#.1#(%)-)#0&-)-@#&"/#."3A#.")#)11.*(#

-200))/)/:#]A#)D&74"4"5#(%)-)#148)#0&-)-#,)#0&"#3)&*"#&#5*)&(#/)&3#&9.2(#'*.93)7-#(%&(#

'*)-4/)"(4&34?)/#'&*(4)-#0."1*."(#4"#()*7-#.1#%.3/4"5#(%)#/)#1&0(.#3)&/)*-#(.#&00.2"(-:

D&F;&'.(*E(%"&(B'/(8#-P#-(C=6()#/0(%*()/'&(%"&/'(6'&./3&-%

+%)#)11.*(#(.#/4-74--#S*4#^&">&"#'*)-4/)"(#i&"&-4"5%)#=*)7&/&-&#YJVRV6VP\#*)8)&3-#F2-(#

%.,#0.2"()*'*./20(48)#47')&0%7)"(#0&"#9)#&-#&#7)0%&"4-7#.1#4"(*&6'&*(A#&00.2"(&9434(A:#!"#

JVVJ@#JZ[#.1#(%)#ZZW#7)79)*-#.1#(%)#S*4#^&">&"#'&*34&7)"(@#4"032/4"5#UK#.1#JZW#X=-#1*.7#

=*)7&/&-&<-#T"4()/#_&(4."&3#=&*(A#YT_=\@#9*.25%(#0%&*5)-#.1#L0.**2'(4."@#")'.(4-7@#&"/#

-298)*(4"5#(%)#0."-(4(2(4."M#&5&4"-(#(%)#'*)-4/)"(:#B3(%.25%#7.-(#,%.#-45")/#(%)#47')&0%7)"(#

7.(4."#0&7)#1*.7#(%)#.''.-4(4."@#(,.#/4--4/)"(#T_=#1&0(4."#3)&/)*-#&"/#-)8)*&3#/.?)"#.1#(%)4*#

1.33.,)*-#&3-.#-45")/#Y]2*5)*#JVVZ@#KUU6W\:#+%2-#4"#(%4-#0&-)#&#74".*4(A#.1#3)54-3&(.*-#4"#(%)#

'*)-4/)"(<-#'&*(A#4"4(4&33A#-2''.*()/#47')&0%7)"(:#

JV
#+.#9)#-2*)@#(%)#34")#9)(,))"#L&(()7'()/#&92-)M#&"/#L".*7&3#'.34(40-M#4-#2"03)&*@#92(#(%&(#/.)-#".(#0%&"5)#(%)#'.4"(#

(%&(#-20%#0&-)-#&*)#".(#L'&*34&7)"(&*4?&(4.":M

JPR



C.,)8)*@#")&*3A#&33#.1#(%)#T_=#X=-#,%.#4"4(4&33A#-2''.*()/#47')&0%7)"(#-.."#*)(*&0()/#

(%)4*#-45"&(2*)-#&"/#'293403A#'3)/5)/#(%)4*#3.A&3(A#(.#(%)#'*)-4/)"(#YS&7&(%#JVVJ&@#JVVJ9\@#

9)0&2-)#(%)A#,)*)#(%*)&()")/#,4(%#)D'23-4."#1*.7#(%)#T_=:#!"#1&0(@#(%)#T_=#/4/#)D')3#(%)#1),#

%.3/.2(-#,%.#*)12-)/#(.#-45"#(%)#3.A&3(A#.&(%:#B00.*/4"5#(.#(%)#S*4#^&">&"#0."-(4(2(4."@#(%)#-)&(#

.1#&"#X=#,%.#0%&"5)-#'&*(A#&11434&(4."66,%)(%)*#(%*.25%#/)1)0(4."#.*#)D'23-4."664-#/)03&*)/#

8&0&"(#YF&-$+&)#3+,!)#JVVJ\:#+%)#0."-(4(2(4."#&3-.#548)-#(%)#'*)-4/)"(#(%)#'.,)*#(.#".74"&()#(%)#

X=<-#-200)--.*#&"/#(.#/)04/)#,%)(%)*#(.#-47'3A#-)&(#(%)#*)'3&0)7)"(#.*#(.#%.3/#&#-')04&3#9A6

)3)0(4.":#+%)#/4--4/)"(#T_=#X=-#0%&33)"5)/#(%)#0."-(4(2(4."&34(A#.1#(%)4*#)D'23-4."@#92(#(%)#

0.2"(*A<-#S2'*)7)#$.2*(#1.2"/#(%&(#(%)#'&*(A#,&-#,4(%4"#4(-#*45%(-#YB5)"0)#E*&"0)6=*)--)#JVVJ\:#

q24()#.984.2-3A@#&#0.2"(*A<-#47')&0%7)"(#'*.84-4."-#&*)#4**)3)8&"(#41#(%)#'*)-4/)"(#%&-#-211404)"(#

-2''.*(#,4(%4"#%4-#.,"#'&*(A#(.#)D')3#/4--4/)"(-#1*.7#(%)#'&*(A#&"/#(.#)8)"#)D')3#'&*(A6-,4(0%)*-#

1*.7#(%)#3)54-3&(2*):Z[#B1()*#")&*3A#&33#.1#(%)#.*454"&3#-45"&(.*4)-#.1#(%)#47')&0%7)"(#7.(4."#

*)0&"()/@#(%)#S')&>)*#.1#(%)#S*4#^&">&"#=&*34&7)"(#/)03&*)/#(%&(#(%)#7.(4."#3&0>)/#(%)#*)I24*)/#

"279)*#.1#-45"&(2*)-#(.#'*.0))/:#+%2-#9A#(%)#)"/#.1#(%4-#)'4-./)#=*)7&/&-&#%&/#4$+%!*#'.,)*#

,4(%4"#%4-#.,"#'&*(A:

f(%"40#0&-()#&"/#)0.".740#03&--#/4-(4"0(4."-#*&(%)*#(%&"#'.340A#/411)*)"0)-#,)*)#&(#4--2)#

4"#(%4-#0&-)#.1#4"(*&6'&*(A#0."1340(O#=*)7&/&-&#0&7)#1*.7#&#74//3)#0&-()@#,%43)#(%)#(,.#/4--4/)"(#

T_=#1&0(4."&3#3)&/)*-#0&7)#1*.7#,)&3(%A#%45%60&-()#1&7434)-#(%&(#%&/#3."5#/.74"&()/#S*4#

^&">&"#'.34(40-:#+%)-)#3)&/)*-#9)34)8)/#(%)#'*)-4/)"(#%&/#-)*8)/#(%)#'&*(A#,)33#9A#,4""4"5#(%)#

JVRR#)3)0(4."@#92(#(%&(#%)#%&/#.8)*-(&A)/#%4-#,)30.7):#+%)A#1)&*)/#(%&(#%4-#-200)--#,.23/#

(%*)&()"#3."56)-(&934-%)/#023(2*&3#&"/#-.04&3#".*7-#Y3<!#@:(%(,+)&@#JVVJ\:#S20%#&#/A"&740#

4332-(*&()-#.2*#'.4"(#(%&(#'*)-4/)"(4&34?)/#'&*(4)-#1&0)#(*&/).11-#9)(,))"#)3)0(.*&3#&"/#5.8)*"4"5#

Z[
#+%4-#0."-(4(2(4."&3#0."()D(#548)-#'*)-4/)"(-#)D(*&.*/4"&*A#0.)*048)#'.,)*#41#(%)A#,&"(#4(O#]2*5)*#YKUU"\#*)'.*(-#

(%&(#477)/4&()3A#&1()*#&--274"5#.1140)@#S*4#^&">&"#'*)-4/)"(#k:#i:#k&A),&*/)")#YJVKR6RV\#.9(&4")/#&#,*4(()"@#
2"/&()/#*)-45"&(4."#3)(()*#1*.7#)8)*A#T_=#X=c

JPV



0."-4/)*&(4."-:#=*)7&/&-&<-#.''.")"(-#1&43)/#(.#*)&34?)#(%&(#4"#".74"&(4"5#&#0&"/4/&()#,%.#0.23/#

,4"#(%)#)3)0(4."@#(%)A#,.23/#%&8)#(.#-(.7&0%#%4-#/.74"&(4."#.1#(%)#'&*(A#1.*#(%)#/2*&(4."#.1#%4-#

()*7:#Q%)"#(%)-)#)34()-#5*),#,)&*A#.1#=*)7&/&-&<#4"132)"0)@#(%)A#-.25%(#(.#*)7.8)#%47#1*.7#

.1140)#9A#(%)#."3A#7)0%&"4-7#&8&43&93)O#47')&0%7)"(:#

+%4-#-(*&()5A#9&0>14*)/#9&/3A@#&-#(%)#'*)-4/)"(#2-)/#%4-#0."-(4(2(4."&3#&2(%.*4(A#(.#-(.'#(%)#

47')&0%7)"(#'*.0)--#4"#4(-#(*&0>-#&"/#(2*"#(%)#T_=#7&0%4")*A#."#%4-#(.*7)"(.*-:#+%)#-)'&*&(4."#

.1#-2*848&3#&"/#S*4#^&">&<-#0."-(4(2(4."&3#*23)-#&33.,)/#=*)7&/&-&#(.#*)8)*-)#(%)#'*4"04'&36&5)"(#

*)3&(4."-%4'#&"/#L14*)M#*)9)334.2-#7)79)*-#.1#%4-#.,"#'&*(A:#YC&/#%)#348)/#(.#-))#(%)#/&A@#k&7)-#

X&/4-."#,.23/#%&8)#9))"#%.**414)/:\#!"#(%)#)"/@#(%)#T_=<-#1&0(4."&3#3)&/)*-<#2",4334"5")--#(.#

&00)'(#(%)#4"%)*)"(#(*&/).11-#.1#&#-)'&*&()3A6)3)0()/#'*)-4/)"(#-)*4.2-3A#/&7&5)/#(%)#'&*(A<-#

1.*(2")-:#+%)#'&*(A<-#/))'#*41(66&-#,)33#&-#=*)7&/&-&<-#7A-()*4.2-#JVVP#&--&--4"&(4."660&2-)/#4(#

(.#3.-)#(%)#")D(#'*)-4/)"(4&3#*&0)#&-#,)33#&-#PJ#.1#4(-#JZW#-)&(-#4"#(%)#1.33.,4"5#A)&*<-#&--)793A#

)3)0(4."-:

B*+%"(Q*'&#L.(D/00&--/+F(1&F*:'#%/:(6#'%7(?&#'.(C$(%"&(!*-%'#:%(#-3(6#7.(%"&(6'/:&

B#-)0."/#)D&7'3)#-4743&*3A#4332-(*&()-#%.,#*)'2/4&(4"5#.")<-#.,"#'*)-4/)"(#0&"#9)#

'.34(40&33A#-2404/&3:#!"#G)0)79)*#.1#Z[[Z#i.%#X..6%A2"#,."#S.2(%#d.*)&<-#'*)-4/)"(4&3#

)3)0(4.":#+%)#.''.-4(4."#h*&"/#_&(4."&3#=&*(A#Yh_=\#*)(&4")/#&#7&F.*4(A#4"#d.*)&<-#2"40&7)*&3#

3)54-3&(2*)@#,%43)#i.%<-#X433)""427#G)7.0*&(40#=&*(A#YXG=\#,&-#-'34(#9)(,))"#%4-#-2''.*()*-#

&"/#-2''.*()*-#.1#'*)84.2-#'*)-4/)"(#d47#G&)6F2"5:#B1()*#i.%<-#4"&252*&(4."@#(%)#h_=#

'*)-)"()/#&#L/411)*)"(#*)&-."#(.#47')&0%#i.%#)8)*A#7."(%M#Y^))#Z[[W@#V"\:#i.%<-#'&*(A#1&43)/#(.#

2"4()#4"#%4-#/)1)"-)@#&"/#-.#4"#S)'()79)*#Z[[P#i.%#&"/#%4-#-2''.*()*-#-'34(#1*.7#(%)#XG=#&"/#

1.*7)/#(%)#T*4#=&*(A:#+%)#*27'#XG=#7)79)*-#(%)"#F.4")/#(%)#h_=#4"#(%)#.''.-4(4.":#+.5)(%)*#

JU[



(%)-)#(,.#'&*(4)-#%)3/#.8)*#(,.6(%4*/-#.1#(%)#-)&(-@#7)&"4"5#(%)A#0.23/#.8)**4/)#'*)-4/)"(4&3#

8)(.)-@#'*.'.-)#0."-(4(2(4."&3#&7)"/7)"(-#(.#9)#'2(#9)1.*)#8.()*-#4"#"&(4."&3#*)1)*)"/&@#&"/#

47')&0%#(%)#'*)-4/)"(:#

!"#X&*0%#Z[[U#(%)#3)54-3&(2*)#8.()/#JVP6Z#(.#47')&0%#i.%#."#8&*4.2-#0%&*5)-@#)8)"#

(%.25%#'29340#.'4"4."#'.33-#-%.,)/#(%&(#K[a#.1#S.2(%#d.*)&"-#.''.-)/#(%)#7.8):#B33#UK#T*4#

'&*(A#7)79)*-#9.A0.(()/#(%)#8.():#!7')&0%7)"(#(%)"#9)0&7)#(%)#/*484"5#4--2)#.1#(%)#B'*43#Z[[U#

74/6()*7#)3)0(4."-@#&(#,%40%#(%)#T*4#'&*(A#(*4'3)/#4(-#-)&(-@#5&4"4"5#&"#&--)793A#7&F.*4(A:#+%)#

h_=#3.-(#ZR#.1#4(-#JUV#-)&(-@#92(#(%)#'*)-4/)"(<-#)")74)-#4"#%4-#1.*7)*#'&*(A#'&4/#(%)#,.*-(#'*40)O#

(%)#XG=#3.-(#&33#92(#"4")#.1#4(-#`P#-)&(-#Y^))#Z[[W@#JJ\:#B-#4"#S*4#^&">&@#4"#S.2(%#d.*)&#(%)#

'*)-4/)"(<-#)")74)-#9&/3A#74-*)&/#'29340#.'4"4."@#&"/#'&4/#&#%)&8A#'*40):#Y+%)#d.*)&"#S2'*)7)#

$.2*(#*)4"-(&()/#i.%#4"#X&A#Z[[U@#&"/#%)#-)*8)/#.2(#%4-#()*7:ZJ\

=/:#'#2+#L.(6'&./3&-%(?&#'.(+$(%"&(!*-%'#:%R(#-3(K/.(6#'%7(!#--*%(<&.$*-3

_40&*&52&"-#)3)0()/#f"*4I2)#].3&s.-#&-#'*)-4/)"(#4"#Z[[Z:#+%)#'*)84.2-#'*)-4/)"(@#

B*".3/.#B3)7t"@#%&/#%&"/'40>)/#].3&s.-#(.#9)#%4-#-200)--.*:#!"#1&0(@#B3)7t"#9)34)8)/#%)#&"/#

%4-#$."-(4(2(4."&34-(#^49)*&3#=&*(A#Y=^$\#0.23/#0."(*.3#].3&s.-#1*.7#(%)#3)54-3&(2*)#&"/#(%2-#

*)(2*"#B3)7t"#(.#'.,)*#148)#A)&*-#3&()*@#&-#')*74(()/#9A#(%)#_40&*&52&"#0."-(4(2(4."#YX2s.?#

Z[[Z\:#Y_40&*&52&<-#0."-(4(2(4."#'*.84/)/#B3)7t"#,4(%#&#-)&(#4"#(%)#&--)793A#&2(.7&(40&33A#

2'."#14"4-%4"5#%4-#()*7:\#C.,)8)*@#477)/4&()3A#&1()*#&--274"5#.1140)#].3&s.-#9)5&"#

4"8)-(45&(4"5#0.**2'(4."#4"#B3)7t"<-#&/74"4-(*&(4.":#+%)#1.*7)*#'*)-4/)"(#,&-#-(*4'')/#.1#%4-#

'&*34&7)"(&*A#4772"4(A@#0."840()/#.1#"27)*.2-#0*47)-@#&"/#-)"(#(.#'*4-."#1.*#-)8)*&3#A)&*-:

E.*#&--4/2.2-3A#'*.-)02(4"5#%4-#7)"(.*@#(%)#=^$#)D')33)/#].3&s.-:#].3&s.-#(%)"#1.*7)/#

&#"),#'&*(A@#(%)#B334&"0)#1.*#(%)#i)'29340#YB=if\:#!"#N0(.9)*#Z[[U@#(%)#=^$@#,%40%#(%)#F&43)/#

ZJ
#C.,)8)*@#%4-#'.'23&*4(A#1.2"/)*)/@#&"/#%)#3)1(#(%)#T*4#'&*(A#4"#)&*3A#Z[[K#Y_),#;.*>#+47)-@#ZmZPm[K\:

JUJ



B3)7t"#-(433#/.74"&()/@#F.4")/#,4(%#(%)#.''.-4(4."#S&"/4"4-(&#=&*(A#YES^_\#(.#9*4"5#

47')&0%7)"(#'*.0))/4"5-#&5&4"-(#].3&s.-#1.*#&33)5)/#0&7'&45"#14"&"0)#84.3&(4."-#/2*4"5#(%)#

Z[[J#0&7'&45":#+.5)(%)*#(%)#=^$#&"/#(%)#ES^_#0."(*.33)/#.8)*#(,.6(%4*/-#.1#(%)#VJ#-)&(-#4"#(%)#

_40&*&52&"#B--)793A#Y^&(4"_),-#G&43A@#Z[[W\:#C.,)8)*@#2"/)*#4"()"-)#'*)--2*)#1*.7#(%)#TS#

S(&()#G)'&*(7)"(#&"/#(%)#N*5&"4?&(4."#.1#B7)*40&"#S(&()-#YNBS\@#(%)#47')&0%7)"(#)11.*(#/4/#

".(#&/8&"0):ZZ#E.*#(%)#=^$@#(%)#*)')*02--4."-#.1#(%4-#)11.*(#,)*)#5*&8)O#4"#(%)#Z[[`#'*)-4/)"(4&3#

)3)0(4."-#(%)#=^$#0&"/4/&()#14"4-%)/#P*/@#9)%4"/#(%)#B=if#0&"/4/&()#&"/#(%)#ES^_<-#,4""4"5#

0&"/4/&()@#1.*7)*#*)8.32(4."&*A#&"/#)D6'*)-4/)"(#G&"4)3#N*()5&:

].3&s.-#(.*)#2'#(%)#47'3404(#0."(*&0(#%)#%&/#-45")/#,4(%#%4-#'&*(A#&"/#%4-#1.*7)*#9.--#&"/#

-(*20>#.2(#."#%4-#.,"@#,4(%#."3A#74".*4(A#-2''.*(#,4(%4"#%4-#.,"#'&*(A:#!"#&#'&*34&7)"(&*A#

-A-()7@#%4-#'&*(A#,.23/#(%2-#%&8)#*)'3&0)/#%47#.")#,&A#.*#&".(%)*:#;)(#)8)"#-2''.-4"5#(%&(#(%)#

NBS#&"/#TS#5.8)*"7)"(#%&/#%(&#'*)--2*)/#(%)#=^$#&"/#ES^_#(.#9&0>#.11@#(%)#=^$#0.23/#".(#

%&8)#(*)&()/#4(-#/4-'2()#,4(%#].3&s.-#&-#7)*)3A#&"#4"()*"&3#'&*(A#7&(()*O#548)"#(%)#*)I24*)7)"(#.1#

&#-2')*7&F.*4(A#8.()#(.#47')&0%#].3&s.-@#B3)7t"<-#&"/#%4-#1.33.,)*-#"))/)/#(%)#%)3'#.1#(%)#

=^$<-#7&4"#)3)0(.*&3#&"/#4/).3.540&3#*48&3@#(%)#ES^_:#

B-#1.*#N*()5&@#)"/4"5#].3&s.-<#'*)-4/)"0A#I240>3A#,&-#&0(2&33A#".(#4"#%4-#4"()*)-(:#C)#

-.25%(#(.#/484/)#=^$#1.*0)-#1.*#&-#3."5#&-#'.--493)@#9)0&2-)#/.4"5#-.#,&-#(%)#."3A#,&A#%)#0.23/#

,4"#&#1*))#&"/#1&4*#'*)-4/)"(4&3#)3)0(4."#2"/)*#_40&*&52&<-#I2&3414)/#'32*&34(A#*23)-:ZP#X.*).8)*@#

4"#&"#)*&#.1#-(*)"5(%)")/#4"()*"&(4."&3#/)7.0*&(40#".*7-@#47')&0%7)"(#*)I24*)/#(%)#93)--4"5#.1#

(%)#4"()*"&(4."&3#0.772"4(A:#+%4-#4-#4"(*4524"5#".(#9)0&2-)#(%)#47')&0%7)"(#,.23/#%&8)#

ZZ
#S))#^BQi#YZ[[U\b#k.A")-#YZ[[W\b#fEf#_),-#S)*840)#YZ[[W\b#h3.9&3#!"-45%(#G&43A#B*0%48)-#YZ[[W\b#]]$#

YZ[[W\b#]*4.")-#YZ[[Z\b#&"/#S&"/.8&3#YZ[[U\:#+%4-#-(.*A#%&-#%4-(.*40&3#'*)0)/)"(#4"#_40&*&52&O#4"#JVUK#(%)#0.2"(*A<-#
3)54-3&(2*)#*)7.8)/#=*)-4/)"(#^)."&*/.#B*5x)33.#1.*#/&*4"5#(.#&0(#4"/)')"/)"(3A#.1#(%)#0.2"(*A<-#*!#9$:&(#*23)*@#
B"&-(&04.#S.7.?&#h&*0y&:
ZP
#+%)#0."-(4(2(4."#%&/#9))"#0%&"5)/@#2"/)*#ES^_#2*54"5@#(.#')*74(#(%)#)3)0(4."#.1#(%)#'*)-4/)"(4&3#0&"/4/&()#,4(%#&#

'32*&34(A#.1#."3A#PWa#.1#(%)#8.()#&-#3."5#&-#(%)*)#,&-#&#148)6')*0)"(&5)#'.4"(#7&*54"#.8)*#(%)#*2"")*#2':#YN*()5&#
,.23/#5.#."#(.#,4"@#PRanZVa:\

JUZ



-200))/)/#41#".(#1.*#(%)#4"()*8)"(4."#.1#(%)#NBS#&"/#(%)#TS#Y-2*)3A#4(#745%(#%&8)\@#92(#9)0&2-)#

.")#0&"".(#47&54")#&"#4"()*"&3#'&*(A#3)&/)*-%4'#/4-'2()#4"#&#'&*34&7)"(&*A#-A-()7#Y".#7&(()*#

%.,#0A"40&33A#7.(48&()/\#9)0.74"5#&#7&(()*#*)I24*4"5#4"()*"&(4."&3#7)/4&(4.":#T"/)*#(%)#

-)'&*&(4."#.1#'.,)*-#4"(*&6'&*(A#3)&/)*-%4'#/4-'2()-#&*)#".(#7)*)3A#'.34(404?)/#92(#&*)#

0."-(4(2(4."&34?)/@#,%40%#4"#(./&A<-#,.*3/#7)&"-#(%&(#4"()*"&(4."&3#&0(.*-#0&"#3)54(47&()3A#

'*)--2*)#/.7)-(40#&0(.*-#(.#-(40>#(.#(%)#3)(()*#.1#(%)4*#0.2"(*A<-#0."-(4(2(4."66&"/#,%40%#7)&"-#

(%&(#'&*(4)-#%&8)#1&*#%&*/)*#(47)#%.3/4"5#(%)4*#3)&/)*-#(.#&00.2"(-:

K*M(%*(1&E&-&.%'#%&(@*+'(6#'%7L.(6'&./3&-%,(6#'#2+#7(JSSS

N2*#1.2*(%#0&-)#4-#%4-(.*40&33A#2"4I2)#4"#(%&(#4(#4-#(%)#."3A#)D&7'3)#.1#&#7&F.*4(A#,4(%4"#&#

5.8)*"4"5#'&*(A#4"4(4&(4"5#&#-200)--123#)11.*(#(.#*)7.8)#4(-#.,"#'*)-4/)"(O#(%)#*)-45"&(4."#.1#

=&*&52&A&"#=*)-4/)"(#i&u3#$29&-#h*&2#.1#(%)#G)(:+$:+H%#/$:+(%$6#B!';86+:$%$#YB_i@#.*#

$.3.*&/.#=&*(A\#4"#JVVV:#$29&-#,&-#'.34(40&33A#,)&>#1*.7#(%)#5)(65.O#%)#,&-#&93)#(.#.9(&4"#%4-#

'&*(A<-#".74"&(4."#."3A#9)0&2-)#(%)#=&*&52&A&"#S2'*)7)#$.2*(#/4-I2&3414)/#(%)#B_i<-#/)-4*)/#

".74"))@#h)")*&3#^4".#N84)/.#1.*#'&*(404'&(4"5#4"#&#0.2'#&(()7'(#4"#JVV`:#=*4.*#(.#(%)#JVVR#

)3)0(4."#N84)/.#,&-#47'*4-.")/:#C.,)8)*@#)&*3A#4"#%4-#'*)-4/)"0A#$29&-#(%279)/#%4-#".-)#&(#

(%)#=&*&52&A&"#S2'*)7)#$.2*(#&"/#1*))/#%4-#'&3#N84)/.:#

+%4-#&0(#&3-.#/)14)/#(%)#,433#.1#(%)#7&F.*4(A#1&0(4."#,4(%4"#$29&-<#.,"#$.3.*&/.#=&*(A@#

3)/#9A#l40)6=*)-4/)"(#^24-#B*5&s&:#B*5&s&<-#-2''.*()*-#,&"()/#N84)/.#(.#*)7&4"#4"#'*4-."#&"/#

.2(#.1#'.34(40-:#+%2-@#B*5&s&<-#&334)-#4"#=&*&52&A<-#3)54-3&(2*)#/)03&*)/#(%&(#$29&-#L/4/#".(#

*)'*)-)"(#(%)#$.3.*&/.#=&*(AM#&"/#4"4(4&()/#47')&0%7)"(#'*.0))/4"5-:#B1()*#&33@#&-#l40)6

=*)-4/)"(@#B*5&s&#,.23/#&--27)#(%)#'*)-4/)"0A#41#$29&-#,)*)#1.*0)/#1*.7#.1140)#Y=r*)?6^4st"#

Z[[`@#ZPJ\:#B#')*4./#.1#'.34(40&3#0%&.-#1.33.,)/@#,%40%#02374"&()/#,%)"#'*.6N84)/.#(%25-#

JUP



&--&--4"&()/#B*5&s&#."#(%)#-(*))(-#.1#B-2"04v":#+%4-#/r".2)7)"(#0.-(#$29&-#%4-#*)7&4"4"5#

'.34(40&3#-2''.*(#&"/#1.*0)/#%47#(.#*)-45"#&"/#13))#4"(.#)D43):

+.#.2*#>".,3)/5)@#(%4-#4-#(%)#."3A#0&-)#4"#,%40%#&#'&*(A#:(;6*#*)-.38)#4(-#4"()*"&3#

3)&/)*-%4'#/4-'2()-#."#4(-#.,"@#,4(%.2(#"))/4"5#(.#*)&0%#.2(#(.#.(%)*#'&*(4)-:#+%)#$.3.*&/.#=&*(A#

%&/#*23)/#=&*&52&A#0."(4"2.2-3A#1.*#.8)*#-4D#/)0&/)-@#4"#9.(%#&2(%.*4(&*4&"#&"/#/)7.0*&(40#

')*4./-:#h48)"#(%4-@#(%)#B*5&s4-(&-66,%.#0."(*.33)/#(%)#$.3.*&/.#.*5&"4?&(4."#&1()*#N84)/.<-#

47'*4-."7)"(66%&/#5../#*)&-."#(.#9)34)8)#(%&(#(%)A#0.23/#0."(&4"#(%)#")5&(48)#'.34(40&3#

*)')*02--4."-#.1#&"#47')&0%7)"(@#&"/#(%)*)1.*)#(%&(#(%)A#0.23/#2-)#47')&0%7)"(#&-#&#7)(%./#.1#

3)&/)*-%4'#*)'3&0)7)"(:

=.34(40&3#0."/4(4."-#4"#=&*&52&A#&(#(%)#(47)#(%2-#*)8)&3#(%)#0."/4(4."-#(%&(#)"&93)#&#'&*(A#

(.#*)7.8)#4(-#.,"#3)&/)*#(%*.25%#47')&0%7)"(O#$#'-!);,'&+(%#&<$&#&<!#+%:;,8!%&#'$-&7#:$%#

:(%&-(6#$66#&<!#6!?!-)#(9#'(0!-#+%#&<!#'-!)!%&#$%*#+%#&<!#9;&;-!:#+%)#7)&"-#(%&(#(%)#4"0279)"(#

'&*(A#72-(#-4"53)6%&"/)/3A#0."(*.3#&33#9*&"0%)-#.1#5.8)*"7)"(@#1*.7#&#-2')*7&F.*4(A#'.-4(4.":#

S20%#0."/4(4."-#&*)#)D(*)7)3A#*&*)@#)8)"#4"#-4"53)6'&*(A#5.8)*"7)"(-:#B"/#)8)"#(%.25%#(%)#

B_i#*)7&4")/#4"#'.,)*#2"(43#Z[[R@#4(#%&-#'&4/#&#'*40)#1.*#4(-#4"()*")04")#,&*1&*):#E*.7#

/)7.0*&(4?&(4."#4"#JVRV#(%*.25%#(%)#JVVR#)3)0(4."-@#(%)#'&*(A#%)3/#(%)#'*)-4/)"0A#&-#,)33#&-#&#

-4"53)6'&*(A#7&F.*4(A#4"#9.(%#0%&79)*-#.1#=&*&52&A<-#3)54-3&(2*):#;)(#4"#Z[[P#4(-#'*)-4/)"(4&3#

0&"/4/&()#,."#."3A#&#'32*&34(A#.1#PKa#.1#(%)#8.()-@#&"/#(%)#'&*(A#3.-(#4(-#7&F.*4(A#4"#9.(%#

3)54-3&(48)#0%&79)*-:#]A#Z[[R@#4(#%&/#&3-.#3.-(#0."(*.3#.8)*#(%)#'*)-4/)"0A:ZU

T&-&N+&0#L.(9::/U-(1&F*:'V%/:#()#/0.(%*(B+$$*'%(/%.(6'&./3&-%(

N2*#14"&3#0&-)#4332-(*&()-#,%&(#&#'&*(A#-(&"/-#(.#3.-)#41#4(#/.)-#".(#/)1)"/#4(-#'*)-4/)"(#

1*.7#47')&0%7)"(#0%&*5)-O#(%)#*)-45"&(4."#.1#l)")?2)3&"#=*)-4/)"(#$&*3.-#B"/*r-#=r*)?#.1#

ZU
#=.34(40&3#G&(&9&-)#.1#(%)#B7)*40&-@#%(('Omm'/9&:5).*5)(.,":)/2mf3)0/&(&m=&*&m'&*&:%(73@#&00)--)/#`mUm[R:#

JUU

http://pdba.georgetown.edu/Elecdata/Para/para.html


G::+H%#I!,(:-J&+:$#YBG\#4"#JVVP:#!"#(%4-#0&-)#&"#.''.-4(4."#3)54-3&(.*#4"4(4&()/#47')&0%7)"(#

'*.0))/4"5-@#92(#7)79)*-#.1#(%)#'*)-4/)"(<-#'&*(A#/4/#".(#845.*.2-3A#.''.-)#(%)#0%&*5)-@#'&*(3A#

9)0&2-)#&#7&F.*4(A#.1#BG#3)54-3&(.*-#.''.-)/#=r*)?<-#>)A#'.340A#4"4(4&(48)-:#BG<-#()'4/#/)1)"-)#

-)8)*)3A#/4-0*)/4()/#(%)#'*)-4/)"(#&"/#0."(*492()/#4"/4*)0(3A#(.#%4-#/.,"1&33:#E.*#.2*#'2*'.-)-@#

(%4-#0&-)#03)&*3A#)D'.-)-#(%)#-.*(-#.1#&00.2"(&9434(A#'*.93)7-#'*)-4/)"(4&34?)/#'&*(4)-#0."1*."(#

(%&(#'&*34&7)"(&*4?)/#'&*(4)-#/.#".(:#$."8)"(4."&3#,4-/.7#%.3/-#(%&(#BG#,&-#.")#.1#(%)#7.-(#

%45%3A#'&*34&7)"(&*4?)/#'&*(4)-#4"#(%)#%4-(.*A#.1#7./)*"#^&(4"#B7)*40&"#/)7.0*&(40#'.34(40-#

YX&*(?#JV``b#$.'')/5)#JVVUb#X&4",&*4"5#&"/#S0233A#JVVW\:#h48)"#(%4-@#41#&"A#'*)-4/)"(4&34?)/#

'&*(A#0.23/#%.3/#4(-#3)&/)*#(.#&00.2"(-@#4(#-%.23/#%&8)#9))"#BG66&"/#(.#(%)#)D()"(#(%&(#BG#0.23/#

".(#%.3/#4(-#3)&/)*-#(.#&00.2"(-@#".#'&*(A#4"#&"A#'2*)#'*)-4/)"(4&3#-A-()7#(*23A#0&":

=r*)?#(..>#.1140)#Y1.*#(%)#-)0."/#(47)\#4"#JVRV#&-#3)&/)*#.1#&#74".*4(A#5.8)*"7)"(:#C)#

%&/#,."#BG<-#N0(.9)*#JVRK#4"()*"&3#'*47&*A#9A#&#(%*))6(.6.")#7&*54"#Y$.'')/5)@#JZR\@#92(#%4-#

*48&3-#*)(&4")/#0."(*.3#.8)*#(%)#'&*(A#7&0%4")@#/)()*74"4"5#(%)#&5)"/&#.1#(%)#'&*(A#)D)02(48)#

0.774(())#7))(4"5-@#'293403A#.''.-4"5#=r*)?<-#".74"&(4."@#&"/#'*.03&474"5#(%)4*#.''.-4(4."#(.#

=r*)?<-#)0.".740#'.340A#'*.'.-&3-:ZW#Y=r*)?#,."#(%)#4"()*"&3#'*47&*A#,4(%#-2''.*(#1*.7#(%)#

*&">6&"/6143)#&"/#-(&()#&"/#72"404'&3#'&*(A#9.--)-:\#h48)"#(%)#&"47.-4(A#)7&"&(4"5#1*.7#,4(%4"#

%4-#.,"#'&*(A@#&1()*#,4""4"5#(%)#)3)0(4."#=r*)?#&''.4"()/#"."6'&*(4-&"#()0%".0*&(-#(.#)0.".740#

74"4-(*4)-#&"/#)"5&5)/#4"#,%&(#$.**&3)-#YZ[[Z\#%&-#0&33)/#&#L'&*(A6")53)0(4"5M#5.8)*"&"0)#

-(*&()5A:#

BG#3)&/)*-#$&&!,'&!*#(.#%.3/#=r*)?#(.#(%)#'&*(A#34"):#!"#'&*(4023&*@#(%)A#(*4)/#(.#>))'#

=r*)?#1*.7#47'3)7)"(4"5#").349)*&3#)0.".740#*)1.*7-:#+.#/.#-.#BG#&0()/#&-#&#L84*(2&3#

.''.-4(4."#1.*0)M#9A#*)3&D4"5#'&*(A#/4-04'34")@#,%40%#4"#(%4-#4"-(&"0)#7)&"-#&33.,4"5#3)54-3&(.*-#

(.#/)1A#'*)-4/)"(4&3#4"4(4&(48)-@#0."(*&*A#(.#(%)#'&*(A<-#2-2&3#'*&0(40)#.1#5484"5#(%)4*#'&*(A<-#

ZW
#=)*-."&3#0.772"40&(4."@#=*.1)--.*#X40%&)3#$.'')/5)@#T"48)*-4(A#.1#_.(*)#G&7)@#WmZRm[K:#
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'*)-4/)"(#")&*3A#2"48)*-&3#-2''.*(#Y=r*)?6^4st"#Z[[`@#ZZZ\:#B-#&#*)-23(@#=r*)?#")8)*#47'.-)/#%4-#

,433#."#BG#3)&/)*-%4'#.*#3)54-3&(.*-#Y$.'')/5)#J[P\:#E.*#)D&7'3)@#4"#N0(.9)*#JVVJ#(%)#'&*(A<-#

'*)-4/)"(#'293403A#/)7&"/)/#(%)#*)-45"&(4."#.1#)0.".740#74"4-()*-#1*.7#(%)#'*)-4/)"(<-#0&94")(#

Y=r*)?6^4st"#Z[[`@#ZV@#ZZP\:#C.,)8)*@#/)-'4()#(%)-)#)11.*(-@#=r*)?#45".*)/#%4-#'&*(A#&"/#

2"/)*(..>#.")#.1#(%)#L'.340A#-,4(0%)-M#(%&(#-,)'(#^&(4"#B7)*40&#4"#(%)#JVR[-#&"/#JVV[-#YS(.>)-#

Z[[J\:

Q%)"#l)")?2)3&<-#)0.".740#&"/#'.34(40&3#-4(2&(4."#9)5&"#(.#/)()*4.*&()#4"#(%)#)&*3A#

JVV[-@#'&*(3A#&-#&#0."-)I2)"0)#.1#=r*)?<-#*)1.*7-@#&"(465.8)*"7)"(#'*.()-(-#)*2'()/#&0*.--#(%)#

0.2"(*A:#=.340)#&"/#7434(&*A#*)'*)--4."#.1#(%.-)#'*.()-(-#."3A#)"5)"/)*)/#5*)&()*#)"74(A#&5&4"-(#

=r*)?#&"/#%4-#5.8)*"7)"(:#!"#E)9*2&*A#JVVZ@#/4-52-()/#,4(%#0.**2'(4."@#47'2"4(A@#&"/#(%)#

/.,",&*/#-'4*&3#.1#'.34(40&3#0%&.-@#&*7A#0.3.")3#C25.#$%t8)?#3)/#&"#&(()7'()/#0.2'b#.(%)*#

7434(&*A#.1140)*-#&(()7'()/#&#-)0."/#0.2'#3&()*#(%&(#A)&*:#h48)"#(%)#74".*4(A#5.8)*"7)"(#

-4(2&(4."@#&"A#'&*34&7)"(&*A#-A-()7#,.23/#%&8)#1.*0)/#=r*)?#1*.7#.1140)#84&#&#".60."14/)"0)#

8.()#9A#(%4-#(47):#;)(#548)"#(%)#-)'&*&(4."#.1#-2*848&3@#BG#,&-#-(20>#,4(%#&#'*)-4/)"(#,%.7#4(-#

3)&/)*-%4'66&"/#720%#.1#(%)#l)")?2)3&"#'.'23&(4."66%&/#&"5*43A#*)'2/4&()/:

!"#_.8)79)*#JVVZ@#&"#.''.-4(4."#'.34(404&"#&002-)/#=r*)?#.1#&''*.'*4&(4"5#TSzJK#

74334."#4"#'29340#12"/-#1.*#')*-."&3#5&4":#+%)#0&-)#,&-#143)/#,4(%#(%)#0.2"(*A<-#=*.-)02(.*#

h)")*&3@#,%.#(%)"#*)I2)-()/#(%&(#(%)#S2'*)7)#$.2*(#,)45%#4":#+%)#S2'*)7)#$.2*(#/)04/)/#(.#

'*.0))/#,4(%#&#(*4&3:#+%)#l)")?2)3&"#S)"&()#-29-)I2)"(3A#8.()/#2"&"47.2-3A664"032/4"5#BG#

-)"&(.*-66(.#-2-')"/#=r*)?<-#7&"/&()@#1.*04"5#%47#1*.7#.1140)#()7'.*&*43A:#B00.*/4"5#(.#d&/&#

YZ[[P@#JZ`\@#=r*)?#03&47-#(%&(#%)#2*5)/#BG#-)"&(.*-#(.#-2''.*(#(%)#S2'*)7)#$.2*(<-#/)04-4."@#

9)0&2-)#%)#74-(&>)"3A#9)34)8)/#%)#,.23/#9)#I240>3A#&9-.38)/:#;)(#."0)#&#0."(*&*A#/)04-4."#

0&7)#.2(@#*)'2/4&(4"5#(%)#$.2*(#,&-#'.34(40&33A#4"1)&-493):#+%)#l)")?2)3&"#0."-(4(2(4."#')*74(-#
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'*)-4/)"(-#(.#(&>)#&#V[6/&A#3)&8)#.1#&9-)"0):#B1()*#(%&(#(47)@#$."5*)--#72-(#/)04/)#,%)(%)*#(.#

/)03&*)#(%)#'.-4(4."#')*7&")"(3A#8&0&"(@#&"/#41#4(#/.)-#-.@#4(#72-(#".74"&()#&#*)'3&0)7)"(:#

])0&2-)#=r*)?<-#(*4&3#,&-#."3A#5)((4"5#-(&*()/#&1()*#V[#/&A-@#$."5*)--#,&-#1.*0)/#(.#8.()#."#

=r*)?<-#-(&(2-:#+%)#/)04-4."#*)I24*)/#."3A#&#7&F.*4(A#8.()66&"/#9)0&2-)#BG#0."(*.33)/#."3A#&#

74".*4(A#.1#-)&(-@#4(#3.-(#&"/#=r*)?#,&-#*)7.8)/#1*.7#.1140)#Yd&/&#Z[[P@#JZK\:

!"#1&434"5#(.#-2''.*(#4(-#.,"#'*)-4/)"(#1*.7#(%)#.2(-)(#&"/#9A#4"/4*)0(3A#&4/4"5#(%)#

.''.-4(4."<-#)11.*(-#(.#9*4"5#%47#/.,"@#BG#0.774(()/#'.34(40&3#-2404/)@#,%40%#0."(*492()/#(.#(%)#

0.33&'-)#.1#l)")?2)3&<-#-(&93)#41#)34(4-(#'&*(A#-A-()7:#=r*)?#%&/#,."#(%)#'*)-4/)"(4&3#)3)0(4."#&"/#

BG#,."#(%)#3&*5)-(#93.0#.1#3)54-3&(48)#-)&(-#4"#JVRR:#;)(#4(#14"4-%)/#&#/4-(&"(#(%4*/#4"#(%)#JVVP#

)3)0(4."-#&"/#/4/#".(#)8)"#*2"#4(-#.,"#'*)-4/)"(4&3#0&"/4/&()#4"#JVVR:Z`#]A#Z[[[#C25.#$%t8)?#

%&/#-,)'(#&-4/)#(%)#*)7"&"(-#.1#l)")?2)3&<-#'&*(A#-A-()7#&"/#,&-#0."-.34/&(4"5#%4-#"),#LW(%#

i)'29340:M#

!1#BG#%&/#)D4-()/#4"#&#'&*34&7)"(&*A#-A-()7@#4(#,.23/#'*.9&93A#")8)*#%&8)#".74"&()/#

=r*)?#4"#(%)#14*-(#'3&0):#;)(#9)0&2-)#(%)#'&*(A#"))/)/#&"#L)3)0(&93)M#0&"/4/&()@#=r*)?#,."#(%)#

".74"&(4."#,4(%.2(#-2''.*(#1*.7#&#7&F.*4(A#4"#(%)#'&*(A<-#0)"(*&3#.*5&"4?&(4.":#+%)"@#/)-'4()#

BG<-#8&2"()/#0)"(*&34?&(4."@#0.%)-48)")--#&"/#.*5&"4?&(4."&3#-(*)"5(%@#(%)#'&*(A#.*5&"4?&(4."#

0.23/#".(#%.3/#4(-#.,"#'*)-4/)"(#(.#(%)#'&*(A#'3&(1.*7@#".*#0.23/#4(#/4-74--#=r*)?#."0)#%4-#

'.3404)-#%&/#'*.8)"#)".*7.2-3A#2"'.'23&*:#BG#,&-#1.*0)/#(.#-,&33.,#&#94(()*#'433@#&"/#(.#/)&3#

,4(%#&#-4(2&(4."#&#'&*34&7)"(&*A#'&*(A#,.23/#")8)*#%&8)#0."1*."()/:#l4.3)"(#'*.()-(-#&"/#(,.#

&(()7'()/#0.2'-#0)*(&4"3A#2"/)*74")/#=r*)?<-#5.8)*"7)"(6692(#(%)#.''.-4(4."<-#-200)--123#)11.*(#

(.#2"-)&(#=r*)?#0&'4(&34?)/#."#(%)#,)&>#-2''.*(#=r*)?#*)0)48)/#1*.7#%4-#.,"#'&*(A:#BG<-#)11.*(-#

(.#2"/)*74")#4(-#.,"#'*)-4/)"(#'*.8)/#-)316/)1)&(4"5@#&"/#4332-(*&()#,%A#-20%#&0(4."-#&*)#-.#*&*)O#

Z`
#f3)0(4."#i)-23(-#B*0%48)@#%(('Omm,,,:94"5%&7(.":)/2m0/'m)*&m@#&00)--)/#X&A#ZR#Z[[K:

JUK

http://www.binghamton.edu/cdp/era/


&#'&*(A#(%&(#(2*"-#."#4(-#.,"#3)&/)*#92(#(%&(#0&"".(#*)7.8)#(%&(#3)&/)*#1*.7#.1140)#*2"-#(%)#*4->#.1#

-)316/)-(*20(4.":#

!W=!8CB4W=

B(#(%)#-(&*(#.1#(%4-#0%&'()*#,)#".()/#(%&(#,%43)#0&*)123#!"#$%&!#-)3)0(4."#.1#&5)"(-#0&"#

74(45&()#&/8)*-)#-)3)0(4."#'*.93)7-@#(%)#&9434(A#(.#-&"0(4."#&"#&5)"(#!"#'()&664"#'&*(4023&*#(.#

*+),+))#&"#&5)"(664-#1&*#7.*)#0."-)I2)"(4&3#1.*#'*4"04'&3-<#&9434(A#(.#*)&34?)#(%)4*#5.&3-:#B33#

/)7.0*&04)-#'.--)--#7)0%&"4-7-#(.#*)7.8)#&"/#*)'3&0)#"&(4."&3#3)&/)*-#&5&4"-(#(%)4*#,433:#

C.,)8)*@#".(#&33#'$-&+!)#4"#&33#/)7.0*&04)-#%&8)#)I2&3#&9434(A#(.#14*)#(%)4*#&5)"(-#,%.#%.3/#

)D)02(48)#.1140):#S29-(&"(4&3#8&*4&(4."#4"#(%)#4"()*"&3#9&3&"0)#.1#'.,)*#9)(,))"#'&*(A#'*4"04'&3-#

&"/#'&*(A#&5)"(-#)D4-(-#2"/)*#/411)*)"(#/)7.0*&(40#0."-(4(2(4."-@#-255)-(4"5#(%&(#(%)#/&"5)*#.1#

7.*&3#%&?&*/H(%)#34>)34%../#(%&(#&#'&*(A<-#&5)"(#,433#/)'&*(#1*.7#(%)#'&*(A<-#'*)1)**)/#'.-4(4."#

."#&"A#"279)*#.1#47'.*(&"(#4--2)-664-#%45%3A#0.**)3&()/#,4(%#*)547)#(A'):#

!"#'2*)#'&*34&7)"(&*A#-A-()7-@#&9.2(#(%*))#4"#()"#0%&"5)-#4"#=X#*)-23(#1*.7#'2*)3A#+%&-$.

'&*(A#'.34(40-:#=&*34&7)"(&*A#0."-(4(2(4."-#.11)*#'&*(4)-#0.7'&*&(48)3A#-47'3)#&"/#)&-A#

7)0%&"4-7-#.1#4"(*&6'&*(A#&00.2"(&9434(A@#4"032/4"5#3)&/)*-%4'#*)84),#&"/#/)-)3)0(4.":#])0&2-)#

(%)#)D)02(48)#)7)*5)-#1*.7#(%)#'&*34&7)"(&*A#7&F.*4(A@#4"(*&6'&*(A#'.34(40-#/4*)0(3A#/)()*74")-#

0<(#*2"-#(%)#5.8)*"7)"(#&-#,)33#&-#<(0#(%.-)#').'3)#*2"#(%)#5.8)*"7)"(:#+%)#1*)I2)"0A#&"/#

*)3&(48)#)&-)#,4(%#,%40%#'&*(4)-#-,&'#.2(#(%)4*#&5)"(-#2"/)*#(%4-#*)547)#(A')#-255)-(-#(%&(#7.*&3#

%&?&*/#4-#74"474?)/#4"#'&*34&7)"(&*4?)/#'&*(4)-:

!"#-)746'*)-4/)"(4&3#*)547)-@#'&*(4)-#'.--)--#&#-4743&*#%.3/#.8)*#(%)4*#'*47)#74"4-()*4&3#

&5)"(-:#C.,)8)*@#-20%#-A-()7-#&3-.#548)#'*)-4/)"(-..&#3)--61&4(%123#'&*(A#&5)"(664"132)"0)#.8)*#

'*47)#74"4-()*4&3#-)3)0(4."#&"/#/)-)3)0(4.":#=*)-4/)"(-<#'3&0)#4"#(%)#34")#.1#&00.2"(&9434(A#
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9)(,))"#'&*(4)-#&"/#'*47)#74"4-()*-#0.7'340&()-#'&*(4)-<#&9434(A#(.#%.3/#!+&<!-#(%)4*#'*47)#

74"4-()*-#(-#(%)4*#'*)-4/)"(-#(.#&00.2"(-:#+%&(#4-@#'*)-4/)"(4&3#L0."(&74"&(4."M#.1#(%)#*)3&(4."-%4'#

9)(,))"#(%)#'&*(A#&"/#(%)#'*47)#74"4-()*#2"/)*#-)746'*)-4/)"(4&34-7#&(()"2&()-#'&*(4)-<#

.*5&"4?&(4."&3#0."(*.3#.8)*#(%)#0.7'.-4(4."#&"/#/4*)0(4."#.1#5.8)*"7)"(:

!(#4-#,.*(%#*)7)79)*4"5#1*.7#$%&'()*#+,.#(%&(#(%)#1.2"/)*-#.1#-)746'*)-4/)"(4&34-7#

/)-4*)/#(%4-#*)-23(:#B"/#4"#1&0(@#(%)#'*)-4/)"(6'&*34&7)"(&*A#-29(A')#&37.-(#0.7'3)()3A#)3474"&()-#

'&*34&7)"(&*A#'&*(4)-<#4"132)"0)#.8)*#(%)#0.7'.-4(4."#&"/#/4*)0(4."#.1#5.8)*"7)"(:#B-#1.*#

'*)74)*6'*)-4/)"(4&3#-A-()7-@#'*)-4/)"(-#&3-.#1*)I2)"(3A#-,&'#.2(#'*)74)*-@#/)-'4()#(%)4*#3&0>#.1#

1.*7&3#&2(%.*4(A#(.#/.#-.:#=*)-4/)"(-<#4"132)"0)#/)*48)-#1*.7#(%)4*#4"1.*7&3@#*!#9$:&(#'.-4(4."#&-#

'&*(A#3)&/)*:#!"#-20%#*)547)-#,)#(%)*)1.*)#."3A#-))#3474(-#."#'*)-4/)"(-<#4"132)"0)#2"/)*#

0.%&94(&(4.":#!"#0."(*&-(@#,%)"#'*)-4/)"(-<#'&*(4)-#&"/m.*#&334)-#0."(*.3#(%)#&--)793A#7&F.*4(A@#

4"(*&6'&*(A#'.34(40-#9)0.7)-#%45%3A#'*)-4/)"(4&34?)/#&"/#,)#-))#&#*)8)*-&3#.1#(%)#'&*(A63)&/)*#

'*4"04'&36&5)"(#*)3&(4."-%4'O#(%)#'*47)#74"4-()*#9)0.7)-#(%)#'-!)+*!%&K)#&5)"(@#*&(%)*#(%&"#(%)#

'&*(A<-:#

!"#9.(%#'2*)#&"/#-)746'*)-4/)"(4&3#*)547)-@#'&*(4)-#0&"".(#0*)/493A#(%*)&()"#'*)-4/)"(-#

,4(%#*)7.8&366,%)(%)*#1.*#4")11)0(48)")--#.*#-.7)(%4"5#,.*-):#+%2-#'&*(4)-<#/4*)0(#4"132)"0)#

.8)*#(%)#.002'&"(#.1#(%)#)D)02(48)#4"#-A-()7-#,4(%#/4*)0(#'*)-4/)"(4&3#)3)0(4."-#(A'40&33A#)"/-#&(#

(%)#".74"&(4."#-(&5)#.1#(%)#)3)0(.*&3#'*.0)--:#B1()*#(%&(@#4"(*&6'&*(A#'.34(40-#&37.-(#")8)*#

/)()*74")-#9)(,))"6)3)0(4."#'*)-4/)"(4&3#3)&/)*-%4'#0%&"5)-:#=*)-4/)"(-#&*)#-.7)(47)-#1.*0)/#

1*.7#.1140)#9)(,))"#)3)0(4."-@#92(#'&*(4)-#&37.-(#")8)*#(&>)#(%)#4"4(4&(48)#(.#*)7.8)#(%)4*#.,"#

'*)-4/)"(:#+%)#*&*4(A#.1#-20%#)11.*(-#-255)-(-#(%&(#'.34(404&"-#2"/)*-(&"/#%.,#/&7&54"5#

47')&0%7)"(-#0&"#9)#1.*#(%)#4"0279)"(#'&*(AH&"/#(%)#1*)I2)"0A#.1#&(()7'(-#(.#47')&0%#

$%(&<!-#'&*(A<-#'*)-4/)"(#()"/-#(.#-2''.*(#(%4-#'.4"(:#=.34(404&"-#&*)#2-2&33A#3.&(%#(.#&002-)#(%)4*#
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.,"#'&*(A<-#'*)-4/)"(#.1#4")'(4(2/)#.*#0.**2'(4."66720%#3)--#&"#.11)"-)#&5&4"-(#(%)#0."-(4(2(4.":#

=2*-24"5#-20%#&#0.2*-)#.1#&0(4."#4-#0.-(3A#9)0&2-)#47')&0%7)"(#'*.0))/4"5-#1.02-#(%)#7)/4&#

-'.(345%(#."#(%)#4"0279)"(#'&*(A<-#-%.*(0.74"5-@#".(#F2-(#(%)#'*)-4/)"(<-:#!"#0."(*&-(@#

'&*34&7)"(&*A#'&*(4)-#0&"#&"/#1*)I2)"(3A#/.#*)7.8)#&"#2"'.'23&*@#4"0.7')()"(@#.*#)8)"#0.**2'(#

'*47)#74"4-()*#9)1.*)#(%)#'&*(A#72-(#1&0)#(%)#8.()*-:#

+%)#)84/)"0)#4"#(%4-#0%&'()*#03)&*3A#-%.,-#(%&(#'&*(4)-#3&0>#7)0%&"4-7-#.1#!"#'()&#

&00.2"(&9434(A#(.#>))'#(%)4*#'*)-4/)"(4&3#&5)"(-#4"#34"):#+%)A#0&"".(#/)-)3)0(#'*)-4/)"(-#,%.#-(*&A#

(..#1&*#1*.7#(%)#'&*(A#34")@#2"/)*')*1.*7@#&*)#0.**2'(@#.*#(2*"#.2(#(.#9)#4"0.7')()"(#.*#&#1..3:#

Q%43)#(%)#(%*)&(#.1#/)-)3)0(4."#')*8&/)-#'&*(A#'.34(40-#4"#'&*34&7)"(&*A#-A-()7-@#/)-)3)0(4."#84&#

47')&0%7)"(#0&"".(#9)#0."-4/)*)/#'&*(#.1#&#%A'.(%)(40&3#0."(*&0(#9)(,))"#(%)#'&*(A#&-#'*4"04'&3#

&"/#&#0&"/4/&()#1.*#'*)-4/)"(#&-#4(-#&5)"(:#=*)-4/)"(-<#0.7'&*&(48)3A#5*)&()*#4"-23&(4."#1*.7#4"(*&6

'&*(A#/)-)3)0(4."#*)3&(48)#(.#'*47)#74"4-()*-#7)&"-#(%&(#(%)*)#4-#5*)&()*#/&"5)*#.1#&#*!#9$:&(#

*)8)*-&3#.1#(%)#'*4"04'&36&5)"(#*)3&(4."-%4'#4"#-)'&*&()#'.,)*#-A-()7-@#4"#,%40%#'*)-4/)"(-#0.7)#

(.#0."(*.3#(%)4*#'&*(4)-#1.*#(%)4*#.,"#'2*'.-)-:#
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?#;0&(HIJ,(<&#.*-.(E*'(6D(?&'F/-#%/*-(/-(B&F/56'&./3&-%/#0(<&2/F&.

i)&-."#1.*#+)*74"&(4."
=*)74)*6
=*)-4/)"(4&3
=X-#Ya\

=*)-4/)"(6
=&*34&7)"(&*A
=X-#Ya\

=&*34&7)"(&*A

^.-(#f3)0(4."# PP:J V:W

!"()*'&*(A#$."1340( ZZ:R K:V

!"(*&'&*(A#$."1340( JV:V ZW:U

=*)-4/)"(4&3

i&"#1.*mf3)0()/#
=*)-4/)"(

`:` V:W
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!"(*&'&*(A#$."1340( J[:Z ZK:[
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?#;0&(HIO,(<&#.*-.(E*'(?&'F/-#%/*-(*E(!*"#;/%#%/*-(/-(B&F/56'&./3&-%/#0(

<&2/F&.X

$.%&94(&(4."#=X-#Ya\

=&*34&7)"(&*A f3)0(4."#*)-23()/#4"#2"414)/#
5.8)*"7)"(

U[:K

!"()*'&*(A#$."1340( ZV:`

!"(*&'&*(A#$."1340( K:U

=*)-4/)"(4&3 =*)-4/)"(4&3#)3)0(4."#*)-23()/#
4"#2"414)/#5.8)*"7)"(

JJ:J

=*)74)*#*&"#1.*mf3)0()/#
=*)-4/)"(#

JJ:J

!"()*'&*(A@#=*)-4/)"(4&3#
!"132)"0)

[:[

!"(*&'&*(A@#=*)-4/)"(4&3#
!"132)"0)

[:[

Y_\ ZK{{

{# G.)-#".(#")0)--&*43A#7)&"#()*74"&(4."#.1#(%)#'*47)#74"4-()*@#92(#*&(%)*#(%)#*)&-."#(%)#'*47)#74"4-()*#
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