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Abstract!
!
!

! This!study!explores!the!development!of!interactive!anatomical!models!in!the!

early!modern!era.!The!first!chapters!explore!flapped!prints!and!ivory!manikins!and!

their!impact!on!later!models!including!and!full;figure!wax!models.!

The!first!chapter!provides!a!narrative!on!the!creation,!replication,!and!

dissemination!of!printed!flap!anatomies!throughout!Europe.!These!were!some!of!the!

earliest!anatomical!images!made!predominantly!for!a!lay!public.!Their!creator!was!a!

man!originally!trained!as!a!physician!but!who!made!a!career!as!a!printer.!He!

combined!his!skills!in!medicine!and!the!arts!to!create!singular!anatomical!prints!

with!multiple!flaps—or!“flap!anatomies.”!Their!emergence!in!the!Reformation!era!is!

not!a!coincidence—they!were!the!product!of!an!ideological!revolution!committed!to!

making!knowledge!once!held!in!academic!hands!available!more!broadly!to!a!lay!

public.!!

Chapter!two!tells!the!story!of!ivory!manikins.!The!earliest!of!these!were!

produced!by!an!ivory!turner!who!translated!his!expertise!in!minute!carved!ivories!

with!fitted!parts!into!anatomical!models.!He!created!a!niche!market!that!fulfilled!the!

needs!of!new!kinds!of!doctors.!Educated!male!physicians!were!making!inroads!in!

women’s!medicine!and!subsequently!played!a!controversial!role!in!a!highly!

gendered!field.!They!found!they!could!increase!their!authority!by!demonstrating!

with!objects!crafted!ad!hoc.!These!small!models!could!be!used!to!illustrate!lectures,!

but!could!not!convey!the!intricacies!of!anatomy—accentuating!the!importance!of!

the!lectors’!words.!!!
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Chapter!three!relates!the!afterlives!of!each!of!these!models!through!changes!

in!how!they!were!seen!in!both!the!public!and!academic!realms.!Each!flowed!and!

ebbed!in!popularity,!changing!from!anatomical!tools!to!curiosities,!antiques,!and!

spectacles.!This!chapter!follows!each!and!also!details!the!emergence!of!newer!

dissectable!models—with!an!emphasis!on!Enlightenment!era!wax!models—from!

the!eighteenth!and!twentieth!centuries.!

! Exploring!the!making!of!models!and!comparing!their!historical!contexts!

reveals!that!anatomical!accuracy!could!be!delivered!selectively!to!adapt!to!specific!

social!climates.!The!models!I!consider!here!were!not!simple!representations!of!the!

body,!but!teaching!tools,!advertisements,!and!pieces!of!art!that!were!intentionally!

crafted!to!incite!curiosity!and!enhance!the!memory.!Here,!we!can!begin!to!

understand!how!artists!innovated!ways!to!connect!audiences!to!knowledge!through!

objects.!
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physicians!relied!on!lecturing!and!demonstrations!on!human!and!animal!cadavers!

for!teaching.!Laymen,!however,!would!not!have!had!ready!access!to!such!resources.!

Even!barberKsurgeons!and!midwives!had!few!visual!references!at!their!disposal!and!

learned!instead!from!apprenticeship!experiences.!!

! How!to!express!anatomical!knowledge!to!the!public!was!a!conundrum.!

Craftsmen!rose!to!the!challenge,!realizing!how!models!could!be!made!to!stimulate!

interest!and!learning!not!only!visually!but!haptically.!The!first!manipulable!figures!

were!made!in!paper!in!1538.!Later!variants!came!in!the!form!of!small!ivory!

manikins!in!the!seventeenth!century,!lifeKsized!waxworks!in!the!eighteenth,!and!

models!from!paper!pulp!and!plastic!into!the!nineteenth!and!twentieth.!While!

anatomists!focused!on!accuracy,!craftsmen!innovated!the!ways!that!the!materials!

were!translated!into!objects!which!would!inspire!public!interest!and!could!be!

manipulated!for!anatomical!learning.!Each!iteration!of!this!type!of!model!reflected!

the!prevailing!anatomical!teachings!and!artistic!technologies!of!their!time.!

! Artisans!were!not!only!trained!in!the!practical!skills!of!their!trade,!but!also!in!

how!to!assess!the!needs!of!varied!viewers!and!patrons.!The!interactive!or!

“dissectable”!model!that!these!artisans!conceived!and!executed—showing!the!full!

body!and!how!major!parts!fit!within!it—is!today!the!quintessential!template!for!

anatomical!models.!It!compels!not!only!interaction,!but!reinforces!the!viewer’s!

memory!haptically!through!the!activity!of!taking!it!apart!and!reassembling!it.!

! These!objects!spawned!from!a!northern!European!tradition!of!objects!that!

could!both!hide!and!reveal,!from!altarpieces!and!carved!rosary!beads!to!Vierges)
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50/4!=-'*?10&(7*334!-710(+9!'1-!/()730).&-!0:!)7(-+7-!'0!'1-!=*))-) #!A+3(>-!'1-!

7*/*2-&!0:!'1-! *+*'0=(7*3!'1-*'-&<! '1-)-!=0/-3) !70.3/ !5-!?.'!5*7>!'09-'1-& @'0!

)--=!*3(2-! *+/!(+'*7'! *:'-&!(')!(+)(/-)!,-&-!-B?30&-/# !C1-)-!056-7')!,-&-!/-2()-/! '0!

-)71-,!/()9.)'!(+!2(-,-&)!*+/!'0!'&*+):0&=!'1-(&!3-*&+(+9!-B?-&(-+7-)!(+'0! ?-&)0+*3!

-?(?1*+(-) #!!

C1()!)'./4!-B?30&-)!'1-!/-2-30?=-+'!0:! '1-!:(&)' !*+*'0=(7*3!=0/-3) @:3*??-/!

?&(+')!*+/ !(20&4!=*+(>(+)@*+/!'1-!3-9*74!0:! '1-(&!(+'-&*7'(2-!:0&= #!D*71!'4?-!0:!

=0/-3 !,*)!=*/-!:0&!/(::-&-+'!'4?-)!0:!-+70.+'-&)!,('1!*./(-+7-) @(+/(2(/.*3!0&!

)=*33!9&0.?!2(-,(+9<!(+'(=*'-!-/.7*'(0+*3!)-''(+9)<!*+/ E0&!?.53(7!9&0.?!-B1(5('(0+#!

C1-)-!7*)-!)'./(-)!70+)(/-&!'1-!(+'-+'(0+)!*+/!?&-&09*'(2-!0:!*&'()')<!'1-!(+: 3.-+7-!

0:!?14)(7(*+)!*+/!=-/(7(+-!(+!)07(-'4<!*+/!'1-!-B?-7'*'(0+)!0:!*./(-+7-!(+'-&*7'(0+!

*+/!(+'-&-)'#!F10,(+9!'1-!*:'-&-::-7')!0:!-*71!=0/-3)G!:*=-!*+/!10,!'1-4! ,-&- !

&-/-:(+-/!(+!/(::-&-+'!70+'-B')! *330,)!:0&!*!,(+/0,!(+'0!'1-!71*+9(+9!?-&7-?'(0+!0:!

)7(-+'(:(7!056-7')#!!

H4!:(&)'!71*?'-&!?&02(/-)!*!+*&&*'(2-!0+!'1-!7&-*'(0+<!&-?3(7*'(0+<!*+/!

/())-=(+*'(0+!0:!?&(+'-/!:3*?!*+*'0=(-)!'1&0.910.'!D.&0?-#! C1-)- !,-&- !)0=-!0:!'1-!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
$!I+!'1-!J(-&9-!0.2&*+'-!)--!D3(+*!K-&')=*+<! Worlds)Within:)Opening)the)Medieval)
Shrina)Madonna#!A+(2-&)('4!L*&>M!L-++!F'*'-!A+(2-&)('4!L&-))<!$NNO#!
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earliest!anatomical!images!made!predominantly!for!a!lay!public.3!Their!creator!was!

a!man!originally!trained!as!a!physician!but!who!made!a!career!as!a!printer.!He!

combined!his!skills!in!medicine!and!the!arts!to!create!singular!anatomical!prints!

with!multiple!flaps—or!“flap!anatomies.”4!Their!emergence!in!the!Reformation!era!

is!not!a!coincidence—they!were!the!product!of!an!ideological!revolution!committed!

to!making!knowledge!once!held!in!academic!hands!available!more!broadly!to!a!lay!

public.!!

Chapter!two!tells!the!story!of!ivory!manikins.!The!earliest!of!these!were!

produced!by!an!ivory!turner!who!translated!his!expertise!in!minute!carved!ivories!

with!fitted!parts!into!anatomical!models.!He!created!a!niche!market!that!fulfilled!the!

needs!of!new!kinds!of!doctors.!Educated!male!physicians!were!making!inroads!in!

women’s!medicine!and!subsequently!played!a!controversial!role!in!a!highly!

gendered!field.!They!found!they!could!increase!their!authority!by!demonstrating!

with!objects!crafted!ad!hoc.!These!small!models!could!be!used!to!illustrate!lectures,!

but!could!not!convey!the!intricacies!of!anatomy—accentuating!the!importance!of!

the!lectors’!words.!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
3!The!only!example!of!which!I!am!aware!is!that!of!Hans!Wechtlin!from!1517!entitled!
“Anatomia!corporis!humani.”!For!this,!see!Andrea!Carlino,!!"#$%&'()*$+,&-&."/"0(12$&
(3&-4"/(5*6"0&721*/*8$&9:$$/+&;<=>?;@>A,!trans.!Noga!Arikha,!B$)*6"0&C*+/(%D,!
Supplement!No.!19.!(London:!Wellcome!Institute!for!the!History!of!Medicine,!1999),!
57,!88K91.!
4!I!base!the!term!“flap!anatomy”!on!its!usage!in!K.!B.!Roberts!and!J.!D.!W.!Tomlinson’s!
E:$&7"F%*6&(3&/:$&'()D,&G2%(#$"4&E%")*/*(4+&(3&-4"/(5*6"0&H002+/%"/*(4.!(Oxford,!
1992),!52–3.!I!prefer!this!term!over!“anatomical!fugitive!sheet”!because!the!latter!
phrase!is!based!on!the!German!phrase!30*$1$4)$&'0I//$%&used!in!the!original!edition!
of!L.!Choulant’s!J$+6:*6:/$&24)&'*F0*(1%"#:*$&)$%&"4"/(5*+6:$4&-FF*0)241&4"6:&*:%$%&
'$K*$:241&"23&"4"/(5*+6:$&L*++$4+6:"3/&24)&F*0)$4)$&M24+/,!translated!by!M.!Frank!
as!C*+/(%D&"4)&'*F0*(1%"#:D&(3&-4"/(5*6&H002+/%"/*(4!(New!York,!1962).!Given!that!
this!phrase!can!be!translated!as!‘broadsheet’,!it!does!not!recognize!the!difference!
between!compound!or!multilayer!prints!and!more!common!singleKlayer!exempla.!
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#$%&'()!'$)((!)(*%'(+!'$(!%,'()*-.(+!/,!(%0$!/,!'$(+(!1/2(*+!'$)/34$!0$%54(+!

-5!$/6!'$(7!6()(!+((5!-5!8/'$!'$(!&38*-0!%52!%0%2(1-0!)(%*1+9!:%0$!,*/6(2!%52!

(88(2!-5!&/&3*%)-'7;!0$%54-54!,)/1!%5%'/1-0%*!'//*+!'/!03)-/+-'-(+;!%5'-<3(+;!%52!

+&(0'%0*(+9!=$-+!0$%&'()!%*+/!2('%-*+!'$(!(1()4(50(!/,!5(6()!2-++(0'%8*(!1/2(*+>

6- '$!%5!(1&$%+-+!/5!:5*-4$'(51(5' ?()%!6%@!1/2(*+> ,)/1!'$(!(-4$'((5'$!%52!

'6(5'-('$!0(5'3)-(+9 !

! =$-+!+'327!-+!%5!(@&*/)%'-/5!/,!+'7*(+!/,!)(&)(+(5'%'-/5!'$)/34$!'$(!*(5+!/,!

+/0-%*!$-+'/)79!A'!-+!5/'!0/50()5(2!6-'$ !1/2()5!%(+'$('-0! /)!+0-(5'-,-0!+'%52%)2+;!83'!

-5.(+'-4%'(!'$/+(!6$-0$!%,,(0'(2!'$(!1/2(*+B!0/5+')30'-/5!%52!&()0(&'-/5!-5!'$(-)!

4-.(5!&()-/2 9!A5!'$(!$-+'/)7!/,!+0-(50(;!<3(+'-/5+!/,!(&-+' (1-0+> /)!'$(!C')3'$ ?.%*3(D!

/,!6/)E+ > $%.(!8((5!&)(2/1-5%5'! -5!'$(!+'327!/,!+0-(5'-,-0!-**3+')%'-/59" !F()(;!' $(+(!

<3(+'-/5+!%)(!+(0/52%)7!'/!+$/6-54 !$/6!%)'-+'+!%2%&'(2!%5%'/1-0%*!1/2(*+!'/!'$(-)!

%32-(50(+!%52!+$%&(2!'$( !&38*-0B+!.-+3%*!0/50(&'-/5!/,!%5%'/17!/5!%!8%+-0!*(.(*9!

G/5('$(*(++;!-'!+$/3*2!8(!352()+'//2!'$%'!(%0$!'7&(!/,!1/2(*!6%+!-5'(52(2!'/!8(!%+!

C')3'$,3*D!%+!5(0(++%)7!,/)!%!4-.(5!%32-(50(9!H-1-*%)*7;!'$(!<3(+'-/5!/,!C3+(,3*5(++D!-+!

5/'!%5+6()(2!87!1(%+3)-54!%!2(4)((!/,!%003)%07;!83'!87!(@&*/)-54!$/6!+30$!1/2(*+!

)(,*(0'(2 ;!)(+&/52(2!'/ ;!%52!1/2-,-(2!'$(! 2(1%52+!/,!1(2-0%*!&)/,(++-/5%*+!%+!6(**!

%+!*%71(5!-5!'$(-)!'-1(9!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
" !I/)!2-+03++-/5+!/,!'$-+;!+((!J/))%-5(!K%+'/5!%52!L('()!M%*-+/5;!!"#$%&'('&);!
#%18)-24(N!OA=!L)(++;!PQQRS!J/))%-5(!K%+'/5;!C:&-+'(1-0!-1%4(+;D!-5!T9!L%75(;!(29;!
*'+',-./-0.'&+.1-+&234$-&+5.62&7.8%'$-%$7./-0.9$%:-,;,<).'-.=/2;).>,0$2-.=32,?$ 9!
UV5-.()+-'7!L%)E;!L(55+7*.%5-%N!L(55!H'%'(!V5-.()+-'7!L)(++;!PQW"XN!WY?Y"S!%52!
F/)+'! Z)(2(E%1&;![ ()%!K\5E(*;!%52!Z-)4-'!H0$5(-2()9!9:$.9$%:-'%/;.14/<$5.6.@'+&,2).
,A.8&);$+.'-.8%'$-&'A'%.14/<$2)9!#$-0%4/N!V5-.()+-'7!/,!#$-0%4/!L)(++;!PQW"9!
!
!
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This!text!is!an!exploration!of!the!artistic,!social,!and!cultural!contexts!that!

shaped!anatomical!models,!and!which!they!in!turn!shaped.!The!public’s!relation!to!

anatomical!models!and!the!ways!in!which!audience!response!was!integral!to!model!

making!has!not!been!fully!explored!in!current!scholarship.!I!hope!to!supplement!this!

line!of!inquiry,!to!some!degree,!by!focusing!on!the!artist’s!contributions!in!

reimagining!models!for!public!view.!

! Whatever!insights!I!can!offer!here!depend!in!part!on!the!research!that!this!

class!of!objects!has!already!attracted.!The!first!scholar!to!resurrect!interest!in!flap!

anatomies!was!Andrea!Carlino!with!his!1999!book!!"#$%&'()*$+.!Suzanne!Karr!

Schmidt!updated!and!amended!Carlino’s!work!in!her!2006!Harvard!dissertation!and!

her!contributions!to!the!2011!exhibition!catalogues!,-.$%$)&"/)&,)(%/$)0&1+*/2&

3$/"*++"/4$&!%*/.+&*/&5"*-6&7*8$&and!!%*/.+&"/)&.9$&!:%+:*.&(8&;/(<-$)2$&*/&="%-6&

>()$%/&=:%(#$.!Ivory!manikins!have!generated!far!less!scholarly!interest!than!their!

paper!predecessors.!Little!research!has!addressed!their!history!and!most!that!does!

exist!is!in!the!form!of!short!catalogue!entries!to!accompany!exhibitions.!They!are!

still!generally!seen!as!novelties.!Later!wax!anatomical!models!have!attracted!the!

most!recent!attention.!The!scholars!Anna!Maerker!and!Rebecca!Messbarger!have!

each!published!extensively!on!the!subject,!while!more!sensational!volumes!include!

the!=/46-(#"$)*"&,/".(?*4"& by!Monika!von!Düring!and!Marta!Poggesi!in!2014&and!

@9$&,/".(?*4"-&A$/:+0&B"CD&E()D&5$".9D&"/)&.9$&=4+.".*4!by!Joanna!Ebenstein!

published!by!the!Morbid!Anatomy!Museum!in!2015.!

! My!own!primary!research!has!consisted!of!extensive!pursuit!and!

examination!of!the!objects!themselves!and!archival!research!on!their!makers,!
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#$%&'()!$*+!+,-./$01!2!3$4'!,*-.'5('+ !64'%!(76!+68'* !9/$.!$*$(6#,'-!,*!:*;/$*+)!

<'%#$*0)!$*+!(3'!=*,('+!>($('-1!?!*@#A'%!#6%'!7'%'!6*!'B3,A,(,6*!,*!(3'-'!

56@*(%,'-!$-!7'//!$-!,*!C'/;,@#!$*+!>7'+'*1!2!3$4'!.'%-6*$//0!,+'*(,9,'+!DEF!'B($*(!

#$*,&,*-1 G!2!7$-!$A/'!(6!-''!D DH!$*+!3$*+/'! IH!9%6#!56//'5(,6*-!,*!(3'!=*,('+!>($('-)!

J$*$+$)!:*;/$*+)!<'%#$*0)!>7,(8'%/$*+)!(3'!J8'53!K'.@A/,5)! C'/;,@#)!$*+!(3'!

L'(3'%/$*+-1!2!6A-'%4'+!7$B!#$*,&,*-!,*!-,(@!$(!M$!>.'56/$!,*!N/6%'*5'!$*+!(3'!

O6-'.3,*,@#!,*!P,'**$ !$*+!3$4' !-''*!6(3'%!7$B!#6+'/-!(3%6@;36@(!<'%#$*0)!

:*;/$*+)!$*+!?@-(%,$1!

! Q0!$%53,4$/!%'-'$%53)!#$,*/0!,*!L@%'#A'%;)!M6*+6*)!$*+!R@%3$#)!L6%(3!

J$%6/,*$)!3$-!699'%'+!#6%'!,*-,;3(!,*(6!5%$9(!76%&-36.-)!,*(6!(3'!A@0,*;!$*+!-'//,*;!

69!#6+'/-)!$*+! ,*(6!,*('%'-(!,*!(3'#!$556%+,*;!(6!(,#'!$*+!./$5'1!2(!$/-6!$//67'+!#'!

(6!A%,*;!(6;'(3'%!56%%'-.6*+'*5' !(3$(!,//@#,*$('+!367!A@0'%-!.'%5',4'+!(3'-'!

6AS'5(-!,*!(3'!(7'*(,'(3!5'*(@%01!

! :B./6%,*;! (3' !#$&,*;! 69!#6+'/-! $*+!56#.$%,*;!(3',%!3,-(6%,5$/!56*('B(-!

%'4'$/-!(3$(!$*$(6#,5$/!$55@%$50!56@/+!A'!+'/,4'%'+!-'/'5(,4'/0!(6!$+$.(!(6!-.'5,9,5!

-65,$/!5/,#$('-1!T3'!#6+'/-!2!56*-,+'%!3'%'!7'%'!*6(! -,#./' !%'.%'-'*($(,6*-!69!(3'!

A6+0)!A@(!('$53,*;!(66/-)!$ +4'%(,-'#'*(-)!$*+!.,'5'-!69!$%(! (3$(!7'%'!,*('*(,6*$//0!

5%$9('+!(6!,*5,('!5@%,6-,(0!$*+!'*3$*5' !(3'!#'#6%01!U'%')!7'!5$*!A';,*!(6!

@*+'%-($*+!367!$%(,-(-!,**64$('+!7$0-!(6!56**'5(!$@+,'*5'-!(6!&*67/'+;'!(3%6@;3!

6AS'5(-1!

!
!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
G!2*!.@%-@,*;!(3,-!%'-'$%53!2!3$4'!.@(!(6;'(3'%!$!5$($/6;@'!%$,-6**V!69!#$*,&,*-!
73,53!2!36.'!(6!.@A/,-3!-'.$%$('/01!!
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#$%&'()!*!
!
!
The$Rise$of$Flap$Anatomies$in$the$Reformation$Era$
!
!
! +(,-),.$!/01'$())! 2%3!40)-!,-!*5"6! -(%)!781348)1!'0!%!9%:,;<!09!&$<3,.,%-3=* !

+(!%->!$,3!4)0'$()!&)%.',.(>!38)1()<!%3!'$(<!10'!0;>()?!48'!+(,-),.$!'$(-!(-'()(>!

'$(!20);>!09!'$(!%)'3=@!+( !&%,-'(> !%->!&84;,3$(> !,-!$,3!$0:('02- !8-',;!$(!:0A(>!'0!

B')%3408)1!,-!*C@D=E!F$()(?!$(!0&(-(>!%!&)(33!'$%'!208;>!(:40><!$,3!&0;,',.%;!A,(23!

%->!$,3!,-'()(3'3 G %3!2(;;!%3!&)0A,>(!,-.0:(=!783&,.,083;<?!$,3!.%)(()!2%3!48>>,-1!

H83'!%3!I(90):%',0-!,>(0;01,(3!2()(!),3,-1!,-!J():%-<=!#,',K(-3 !2%-'(>!-0'!0-;<!

9)((>0:!'0!)(%>!'$(!L,4;(!'$(:3(;A(3?!48'!%..(33!'0!0'$()!90):3!09!M-02;(>1(!%3!

2(;;=!F$,3!.)(%'(>!%!>(:%->!90)!-(2!,-90):%',0-?!)(38;',-1!,-!%!)(%><!38&&;<!09!

.0-'(-'!90)!&),-'()3=! !

! As a &),-'()?!/01'$())!A,(>!90)!%!3&0'!,-!'$(!;%)1()!:% )M('=!N(2!>(3,1-3!

%&&(%)(>!.0-3'%-';<?!(A(-!%3!)(.(-';<!&),-'(>!,:%1(3!2()(!3-%'.$(>!%->!)(.0&,(>!

4<!.0:&(','0)3=! O%-<!09!/01'$())P3!&)0>8.',0-3!2()(!.0&,(3!09!&)(A%,;,-1!,:%1()<?!

,-.;8>,-1!%-%'0:,.%;!3M('.$(3!%3!2(;;!%3!4,)'$,-1!%->!:(>,.%;!3.(-(3?!48'!$(!%;30!

.)(%'(>!0),1,-%;!>(3,1-3=5!/01'$())!)(;,(>!0-!%!9(2!4%3,.!.),'(),%!90)!.)(%',-1!3%;%4;(!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
* !Q)%-M!O8;;()?!R+(,-),.$!/01'$())?!%;,%3!+(,-),.83!B%')%&,'%-83?!%;,%3!'$(!SO%3'()!
+=B=!2,'$!'$(!#)033P?T!Print$Quarterly!5=E!UB(&'(:4()!*"VWXY!@W5=!Z%'()!,-!;,9(!
/01'$())!%;30!)('8)-(>!'0!'$(!:(>,.%;!&)09(33,0-!%3!'$(!0.8;,3'!'0!Q()>,-%->![!09!
/,(--%=!!
@!\(--('$!Q=!F$,40>(%8?!RB.,(-.(!%->!'$(!I(90):%',0-Y!F$(!#%3(!09!B')%3408)1?]$
Sixteenth$Century$Journal!W=*!U7&)=?!*"WDXY!5C=!
E!F$,40>(%8?!5C=!
5!Q)%-M!O8;;()?!Heinrich$Vogtherr$l'ancien:$Un$artiste$entre$Renaissance$et$Réforme=!
Wolfenbütteler$Forschungen!W@=!^,(34%>(-Y!+%))%3302,'K!/();%1?!*""W=!Q0)!
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$%&'()*!+$,)-.!/(!,(&0$1(2!-/(!$%34,-&56(!47!8)$5'!9(,5&680&,!:(,%&5*!;!5(<!%$220(=

60&))!47!%(,6/&5-)!/&2!(%(,'(2!&)!&!34-(5-$&0!&,-=!&52!-(>-=?8@$5'!38?0$6!28(!-4!

)46$4(6454%$6!)/$7-)!$5!-/(!&,(&*!A&%3/0(-)!&52!)$5'0(=)/((-!3,$5-)!<$-/!)$%30(!-(>-!

&52!$%&'()!3,49(2!&5!&774,2&?0(!%(&5)!47!4<5$5'!&,-!&52!$574,%&-$9(!%&-(,$&0)*!

B(6452.!/(!8)(2!/$)!?&6C',4852!$5!%(2$6$5(!&52!/$)!C54<0(2'(!47!,(74,%&-$45!

$2(404'@!-4!$59(5-!5(< !645-(5-!&33(&0$5'!-4!-/(!)&%(!&82$(56(*!;-!-/(!?('$55$5'!47!

/$)!6&,((,.!%(2$6&0!%&58)6,$3-)!<(,(!47-(5!/&52=<,$--(5!&52!$5!D&-$5E &!0&5'8&'(!

857&%$0$&,!-4!%4)-!47!-/(!34380&-$45*!F/$,2.!/(!/&2!?(64%(!&!)-,45'!2,&7-)%&5!&?0(!

-4!6,(&-(!5(<!$%&'(,@!-/&-.!<$-/!/$)!2&,C=0$5(2!<44268-).!7$-!$5-4!-/(!'(5(,&0!

&()-/(-$6!47!:(,%&5!3,$5-%&C$5'*!

! G4'-/(,,!3,49$2(2!-/()(!)(,9$6()!&52!8)(2!/$)!C54<0(2'(!47!%(2$6$5(!-4!

6,(&-(!4,$'$5&0!<4,C)!45!/4<!-4!852(,)-&52!&5&-4%@!&52!/(&0-/!3,&6-$6()!74,!

0&@%(5*!H5!-/(!(&,0@!"IJ#)!G4'-/(,,!$008)-,&-(2!&52!3,$5-(2!-<4!?44C0(-)!45!

%(2$6$5(!&8-/4,(2!?@!/$)!?,4-/(,.!-/(!(@(!)8,'(45! K&,-/404%(8)!G4'-/(,, *I !D&-(,!

$5!-/(!"IJ#)!/(!3085'(2!$5-4!-/(!-&)C!47!<,$-$5'!&52!38?0$)/$5'!/$)!4<5!?44C)!45!

%(2$6$5(.!,(0(&)$5'!&!58%?(,!47!3&%3/0(-)!$5!:(,%&5!45!)8?L(6-)!&)!9&,$(2!&)!

,$5'<4,%.!8,$54)643@.!(@(!%&0&2$().!/(,5$&!,(%(2$().!&52!-/(!?&)$6!&5&-4%@!47!-/(!

/8%&5!?42@*!!

! G4'-/(,,M)!%4)-!$5'(5$48)!$59(5-$45!<&)!&!)(-!47!?,4&2)/((-)!7(&-8,$5'!-/(!

7(%&0(!&52!%&0(!?42@!<$-/!0&@(,(2!70&3)!)/4<$5'!-/($,! $5-(,$4,!&5&-4%$6&0!)@)-(%)*!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
&5&-4%$6&0!)C(-6/()!)((!6&-*!"N.!3*!OO!&52!6&-*!P#!?$).!3*!"#PQ!74,!?$,-/$5'!)6(5().!)((!
6&-)*!"RR="RI.!3*!P"P=P"JQ!&52!74,!4-/(,!%(2$6&0!)6(5()!)((!6&-)*!"RS="RN.!3*!P"R=
P"I* !
I !T800(,.!PUI*!



!

"" !!

#$%&!'(&!)$*!+%,&)!)%-*!)$()!-.&)!/*,-(0!1%)%2*0&!'*,*!(34*!).!&**!(05!*674.,*!)$*!

%0)*,%.,!.+!)$*!$8-(0!3.59:!#$*&*!7,%0)&!'*,*!0.)!1.-74*)*49!(118,()*;!38)!)$*9!

'*,*!%--*0&*49!8&*+84!+., < (05!.+!%0)*,*&)!).< (!7834%1!)$()!$(5!&**0!0.!7,%.,!

=%&8(4!,*05*,%0>&!.+!)$*!%0)*,0(4!3.59:!?.>)$*,,@&!7,%0)&!.++*,*5!(!1.-3%0()%.0!.+!

5*&%,*5!%0+.,-()%.0;!(11*&&%34*!4(0>8(>*;!(!0.=*4!+.,-!.+!%0)*,(1)%.0;!(05!

1(7)%=()%0>!%-(>*,9:!A%)$!)$*!+4(77*5!(0().-%1(4!7,%0)&;!'*!&**!?.>)$*,,!%00.=()%0>!

(!0*'!B%05!.+!.3C*1)!+.,!(0().-9 < .0*!)$()!1,*()*&!(!+.,-!'%)$!'$%1$!=%*'*,&!1(0!

%0)*,(1):!D.=*(34*!7,%0)&!'*,*!0.)!801.--.0;!38)! $%&!'*,*!7(,)%184(,49!%0),%1()*;!

'%)$!*(1$!&9&)*-!1(,*+8449!18)!(05!>48*5!'%)$!.7*0%0>&!'%)$%0!'$%1$!)$*!0*6)!&*)!.+!

.,>(0&! %&!=%&%34*:!D(09!.+!)$*-!'*,*!(4&.!$(05 E1.4.,*5:! !

! F-(>%0*!'(4B%0>!)$,.8>$!(!-(,B*)!+844!.+!)$*!7,%0)*5!7,.581)&!.+!/*,-(09!%0!

)$*!9*(,!"GHI:!#$*,*!'.845!$(=*!3**0!3..B&;!4(,>*!(05!&-(44;!&.-*!%0!J()%0!(05!

.)$*,&!0*'49!,*4*(&*5!%0!/*,-(0:!#$*,*!(4&.!'.845!$(=*!3**0!3,.(5&$**)&!

,*7.,)%0>!.0!18,%.&%)%*&< %-(>*&!(05!)*6)!.+!1.0C.%0*5!)'%0&;!5*+.,-*5!4%=*&).1B;!

(05!1.-*)&:!K0.)$*,!%)*-!+.,! &(4*!'.845!$(=*!3**0 !%--*5%()*49!=%&%34*< 7,%0)&!

&$.'%0>!)'.!085*&!.0!&*7(,()*!&$**)&;!5,(7*5!'%)$!14.)$&!)$()!.049!3(,*49!1.=*,!

)$*-:!L(1$!'(&!(!3,.(5&$**);!(3.8)!""!6!MN!%01$*&:!#$*%,!)%)4*&!,*(5!!"#$%&'(#)&*+,)

#-.&"$+,/+.$0"1)+("+2O!PK0().-9!.,!(!,*(4%&)%1!5*7%1)%.0:Q!?%*'*,&@!18,%.&%)9!'.845!

$(=*!3**0!7%R8*5!.01*!)$*9!,*(4%2*5!)$()!)$*!3.5%*&!1.845!3*!.7*0*5!%0!4(9*,&:!

S*4.'!)$*!).,&.;!(05!*=*0!3*4.'!)$*!38)).1B&;!'(&!(!)%09!+4(7:!#$%&!'(&!8&*5!).!4%+)!

)$*!+%,&)!4(9*,!87'(,5;!(44.'%0>!0*'!4*=*4&!.+!)$*!3.59!(77*(,:!D84)%74*!&),()( !'*,*!

,*=*(4*5;!&$.'%0>!+%,&)!)$*!480>&;!5%(7$,(>-;!(05!&).-(1$;!)$*0!)$*!4%=*,;!34(55*,;!

B%50*9&;!(05;!T%0!)$*!1(&*!.+!)$*!'.-(0U!(!8)*,8&!3*(,%0>!(!+*)8&:!V%0(449;!)$*!



!

"# !!

$%&'(&$%'(!)$*&'+!&,!-'.'/)!&0'!(1')'&,%2!3,!&0'!($+'!,*!&0'!*$45-'(6!7$%$/&5-'!$7/4'(!

0,.'-'+!/8,.'! (0,-&!+'(9-$:&$,%(!,*!&0'!7/$%!,-4/%(2!!

! 30'!$+'/!,* !&0'!*)/::'+!,-!7/%$:5)/8)'!:-$%& !0/+!8''%!5('+!8'*,-'6! 85&!

)/-4');! *,-!'%&'-&/$%7'%&2!<%'!'=/7:)'!7/+'!$%!">"#!(0,?(!9,%@,$%'+!&?$%(!/%+!

5('(!&0'!*)/:!&,!(0,?!.$ '?(!*-,7!8,&0!&0'!*-,%&!/%+!8/912!AB$42!"2"C!D%,&0'-!7/+'!

/-,5%+!&0'!">#E(!(0,?(!/!?,7/%!(:$%%$%4!&0-'/+2!F'-'6!&0'!*)/:!*,-7(!0'-!(1$-&6!

/%+!$&!9/%!8'!)$*&'+!&,!(0,?!/!(%/1'!()$&0'-$%4!5:!/%+!'7'-4$%4!*-,7!8'&?''%!0'-!

)'4(2G!AB$42!"2#C!D!">#G!:/7:0)'&! 9,%&/$%'+ !75)&$:)'!*$45-'(!&0/&!&0'!.$'?'-!9,5)+!

7/%$:5)/&'!(,!&0';!/::'/-!&,!'=:,('!&0'$-!)'4(2 H!AB$42!"2IC!!

! J,4&0'--K(!:-$%&(!?'-' !+$**'-'%&2!30'; !?'-'!%,&!,%);!(,7'!,*!&0'!*$-(&!

/%/&,7$9/)!$7/4'(!/./$)/8)'!&,!&0'!%,% L7'+$9/)!9,775%$&;!$%!M'-7/%;6!85&!&0';!

/)(,! $%9,-:,-/&'+ !95&&$%4L'+4'!8,,1!/-&(! $%!&0'!('-.$9'!,*!/!:58)$9!&'/90$%4!/(!?'))!

/(!:-,*$& 2!30'!:-$%&(!?'-'!%,&!/+/:&/&$,%(!,*!/9/+'7$9!8,, 1(!,-!:-$%&(6!85&!%'?!

9-'/&$,%(!(:/?%'+!*-,7!/!($7:)'!9,-%'-!:-'((2!! 30'('!:-$%&(!?'-'! &0'!*$-(&!,*!/!

%578'-! ,*!(9$'%&$*$9!&'/90$%4!7,+')(!,-$4$%/&'+!8;!'/-);!7,+'-%!9-/*&(7'%!&,!

:-,7,&'!/%/&,7$9/)!'+59/&$,%2! !

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
G N5O/%%'!P/--!N907$+&6!!"# $ !%&'(")'%*+,-(.%/0#("12#,3(%10-%42+56#+"15%7",0#819,0:%
,0%#;(%<(01,''102(2!Q02R2!+$((2!AS/)'!T%$.'-($&;6!U/;!#EEGCV!337, 464, and Appendix A, 
page 19, cat. no. 123.  
H The image of conjoined twins is in Schmidt, Art, Appendix A, pages 17-18, cat. no. 59; 
P/-'%!W,(,**!X%9/-%/9$Y%6!Z30'!Q-,:'-!T('(!,*!R'($-'V!N'=!/%+!Q-,9-'/&$,%!$%!
W'*,-7/&$, %!D%/&,7$9/)!B54$&$.'!N0''&(6[!$%!=;(%>1#(",15%?+5#+"(%@A%4(BC%7"@2"(1#,@0C%
10-%>1"",1:(%,0%7"(8@-("0%D+"@6(6!'+2!D%%'!\2!U9])/%/%!/%+!P/-'%!W,(,**!
X%9/-%/9$Y%!A^'?!S,-1V!Q/)4-/.'6!#EE#CV!226-228; and Christiane Andersson,  
ÒPolemical Prints in Reformation Nuremberg,Ó in New Perspectives on the Art of 
Renaissance Nuremberg: Five Essays, ed. Jeffrey Chipps Smith (Austin: The Archer M. 
Huntingdon Art Gallery, The University of Texas at Austin: 1985): 43-44. The pamphlet 
from 1526 is mentioned in Schmidt, Art, Appendix A, page 11, cat. no. 49; Encarnaci—n, 
ÒProper Uses,Ó 226-228; and Andersson, 52, 54-57. !
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&893&-)!*+,!+7)0+''B!)%+)!12!+!?@"P!E(3,&1-!2318!S(38+-B!X !+!-(*!,()!12!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
@A!F0,,(''!*3&)(,!)%+)!)%&,!&,!YZ1[2!+''!)%(!(.&)&1-,!12!)%(!!"#$%#&'( \)%(!81,)!
,&/-&2&7+-)!2318!)%(!+-+)18&7+'!91&-)!12!E&(*4]!F0,,(''4!A:!
IJ !50"#$(6-"*-5&#7-84,-9,"0-:;,<<-!$<<,+#.$0!^V(*!_13H4!#!`7)15(3!PJJIa4!7+):!MP:!
I? !D0&,8+-4!#J:!
IP !b+33!G7%8&.)4!Yc3&-)(.!<1.&(,:] !G%(!*3&)(,4!Y;%(!*(+3!+-.!)(+3!1-!)%(!ZN3)!
O-,)&)0)(!12!C%&7+/1[!&893(,,&1-,!12!)%(!b&'&+-!93&-),!,0//(,),!)%(!,()!*+,4!&-!2+7)4!
0,(.!213!,)0.B :] !
I" !F0,,(''4!U#:!
IU!!O-!)%(!)(d)!%(!&,!.(,73&5(.!+,!YO1%+--&,!ST3'&-&:] !F0, ,(''!8(-)&1-,!)%+)!)%&,!,((8,!
)1!5(!)%(!7+,(!*&)%!,18(!1)%(3!K+)&-!(.&)&1-,:!F0,,(''4!?J:!
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$%&'($)*$+%&!,-&!&$.)/0!)-&*12!+31(!*41!+/2567!841!+($9$%-/!)(1&&$%9&:!-*!/1-&*!*4+&1!

+;!*41!*$*/1!)-91!-%2!'+/+)4+%:!,1(1!;(+.!*41!<=9&>=(9!)($%*1(!?/($'4!@'4A%$9B:!>=*!

*410!4-2!>11%!)-&&12!+%!*+!CA(/$%56#!D4$/1!$*!$&!B%+,%!*4-*!)($%*1(&!+;*1%!1E'4-%912!

)/-*1&!*+!2$31(&$;0!*41$(!+1=3(1:!*4$&!1E-.)/1!&4+,&!4+,!>++B&:!131%!4$94/0!

$//=&*(-*12!+%1&:!'+=/2!>1!-))(+)($-*12!-%2!&+/2!!" #$%&566!84$&!$&!/$B1/0!+%1!+;!*41!

(1-&+%&!*4-*!*41!'!(%)(*+,# ,-&!->/1!*+!>1!(1(1/1-&12!&+!.-%0!*$.1&!*4-*!$*!

)1%1*(-*12!*41!)+)=/-(!'+%&'$+=&%1&&5!!

</*4+=94!*41!'!(%)(*+, !,-&!$*&1/;!$%*1%212!;+(!-%!12='-*12!-=2$1%'1:!$*!

1.1(912!;(+.!-!/19-'0!+;!)($%*$%9!*4-*!-23+'-*12!%+31/*0!+31(!2$2-'*$'$&.5!F0!

'+((1'*$%9!;-=/*&!-%2!'(1-*$%9!-!%1,!21&$9%!;+(!&='4!$.-91(0:!G1..1/$%!$%*19(-*12!

*41!/-0!-=2$1%'1!;+(!)(13$+=&!>(+-2&411*&!,4$/1!1%&=($%9!&=;;$'$1%*!-''=(-'0!;+(!

12='-*12!3$1,1(&5!G1..1/$%!,1%*!*+!1E*(1.1&!*+!'+%*1E*=-/$H1!4$&!$.-91&!$%!

/$*1(-(0!-%2!&'$1%*$;$'!*1(.&5!I1!;(-.12!4$&!-%-*+.$'-/!$//=&*(-*$+%&!,$*4!J-*$%!>$>/1!

31(&1&:!I1>(1,!*1E*!-%2!3-%$*-&!$.-91(0:!,4$/1!41!'(1-*12!3$&=-/!-%2!.1%*-/!

+>&*-'/1&!*+!21*1(!*41!3$1,1(!;(+.!'+%&$21($%9!.+(1!)(+3+'-*$31!-&&+'$-*$+%&5!

84+=94!*41!.-/1!-%2!;1.-/1!)=21%2-!-(1!1E)/$'$*/0!$//=&*(-*12:!*410!-(1!2$&*-%'12!

;(+.!*41!3$1,1(!>0!>+*4!.+(-/!-%2!)40&$'-/!$.)12$.1%*&5!K-($+=&!)$1'1&!+;!2(-)1(0!

.=&* !>1!)=//12!-&$21!*+!(131-/!*41!)=21%2-:!-%2!*41!*1E*L-=9.1%*12!$%*1(.12$-(0!

;/-)&:!+%!*41$(!=%21(&$21:!-'*!-&!'+%'1)*=-/!+>&*-'/1&!+;!*41$(!+,%5!841!M=E*-)+&$*$+%!

+;!F$>/$'-/!.+(-/$H$%9!-%2!-%-*+.0!,-&!%+*!=%'+..+%5!841!-%-*+.$'-/!*41-*1(!$%!

J1$21%:!,4$'4 !1E4$>$*12!G1..1/$%N&!,+(B:!,-&!($;1!,$*4!&B1/1*+%&:!)($%*&:!-%2!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
67!G=&&1//:!O75!
6#!G=&&1//:!O75!
66!@11!P(=..1(:!Q"6RQ"S:!+%!*4$&!)41%+.1%+%!,$*4!'+))1()/-*1&5!
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$%&'()!'*+'!'(,-(.(/!'*(!0&1(%.2)'23!+3'!&4!5+'3*267!/2))(3'2&6)!52'*!'*(!-.&,2)(!&4!

)-2.2'%+8!9(6(42'!+6/!+6!+',&)-*(.(!&4!.(8272&%)!3%.2&)2' 1:#; !<'!2)!'*(!0(.1!,+66(.!26!

5*23*!=(,,(826!26)(.'(/!.(8272&%)>!82'(.+.1>!+6/!()& '(.23!?6&58(/7(!26'&!*2)!

-.26') @26!+//2'2&6!'&!'*(2.!)32(6'2423!+33%.+31@'*+'!(6+98(/!*2)!-.26')!'&!'.+6)3(6/!

'*(!9&%6/+.2()!9(' 5((6!-.&4())2&6+8!+6/!-%9823!+%/2(63():!!

A)!2'!)'+6/)!*2)'&.23+881>!'*(! !"#$%#&'( !2)!'*(!8+)'!&4!'*( !&.2726+8!-.26'(/!48+-!

+6+'&,2()>!9(7266267!52'*!B&7'*(..C)!4(,+8(!-.&'&'1-(!&4!DE";!+6/!(44(3'20(81!

(6/267!52'*!'*(!8+)'!3&-1!&4!=(,,(826C)!5&.?!26 !D#EF:#G!H*+'!5+)! &63(!3&63(20(/!

+)!+!)('!&4!-.26')!4&.!-(.)&6+8!%)(!5+)! -%982)*(/!+6/ !3&-2(/!(I'(6)20(81!%6'28!'*(!

,2/ J(27*'((6'*!3(6'%.1!5*(6!,&.(!0&8%-'%&%)81!'*.(( J/2,(6)2&6+8!,&/(8)!26!5+I!

9(3+,( !4+)* 2&6+98( :;K !L(1&6/!'*(2.!2,,(/2+'(!4%63'2&6 @'&!-.& 02/(!+!)'%/1!7%2/(!

4&.!'*(!9&/1 @!=(,,(826C)!2,+7()!720(!%)!+!,%8'20+8(6'!526/&5!26'&!'*(!26'(88(3'%+8!

8+6/)3+-(!&4!'*(!)(0(6'((6'*!3(6'%.1:!M*(!2,+7()!+6/!'(I'!5&.?!26!)%3*!+!5+1!+)!'&!

5(+0(!6&'!+!826(+.!6+..+'20(>!9%'!+!5(9!&4!'*&%7*'!4&.!'*(!)32(6'2423+881J,26/(/!

* %,+62)'!&4!-&)'J=(6+2))+63(>!-.&'&JN6827*'(6,(6'!N%.&-(:! !

M*(!!"#$%#&'( !+8)&!2648%(63(/!+6&'*(.!)('!&4!26'.23+'(!-.26')!6&5!?6&56!+)!

)*+,-$'&,.+"/$0/ >!-.26'(/!9('5((6!DO;K!+6/ !D#DK:;D!PQ27:!D:RFS!T681!&6(!)('!&4!

'*()(!-.26')!(I2)'>!6&5!*&%)(/!26!U%?(!V620(. )2'1C)!=%9(6)'(26!W29.+.1:!M*()(!4&%.!

&0(.)2X(!('3*267)!)*&5!+!6%,9(.!&4!)2,28+.2'2()!52'*!=(,,(826C)! !"#$%#&'( >!9%'!+.(!

,%3*!,&.(!3&,-823+'(/>!52'*!,&0267! Y0&80(88()Z!&.!.&%6/!4.+7,(6')!&4!-+-(.!5*23*!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
#; ![%2),+6>!FD\ FR:!
#G!=%))(88>!;G:!
;K !]((!=%))(88>!+--(6/2I!F:!
;D![:!Q:!^:![&.)',+6)*&44>!('!+8:!)*+,-$'&,.+"/$0/,$1,2'("0,341+5,-$'&,60$07($'/,
809&":409/,1&$(,#*+,)&+0#,!$;;+<#4$0!P=&''(./+,!+6/!U%.*+,>!_`a!N.+),%)!
b%982)*267!+6/!'*(!M.(6'!`&88(3'2&6>!U%?(!V620(.)2'1>!RKKRS>!DE\ D#:!



!

"# !!

$%&'!()*+!,!-.'/),0!%*&'/ 1!23.$.!).%).$.'/ !,!'4+5.)!*( !-,0.'6,)$7!).,6&08!

&6.'/&(&,50.!!"#$%&"'!$(&)" !(*)!.,-3!$.,$*'7!,'6!,!%0./3*),!*(!+8$/.)&*4$!

&-*'*9),%3 &.$1!23.!(,-/!/3,/! '*!*/3.)!.:/,'/ !.:,+%0.$ !,).!;'*<'!$3*<$ !,!-0.,)!

5).,;!()*+!/3.!$4--.$$!*(!/3.! *"#+,#%-! !,'6! +,8!&'6&-,/. !/3,/!,',/*+&-,0!%)&'/&'9!

(* )!/3.!+,$$.$!<,$!<,'&'91! =*'./3.0.$$7!,!$/468!* (!/3.!%)&'/$!&'6&-,/.$!/3,/!/3.$.!

<.).!0,/.)!&+%).$$&*'$7!+.,'&'9!/3,/!/3.!-*%%.)%0,/.!<,$!<*)'!()*+!%)&*) !

%)&' /&' 9$1#>!23. !%,$/.5*,)6 !*' !<3&-3!/3.8!,).! ,((&:.6 !,0$*!$3*<$!$&9'$!*(!%)&*)!

4$.? <)&/&'9!/3,/!&$!,$$4+.6!/*!6,/. !()*+!$.@.'/..'/3 A-.'/4)8 !B' 90, ' 61#" !23.!

%)&'/$!-*406!3,@.!5..'!%)**($7!<3&-3!<*406!.:%0,&'!<38!*'08!,!$&'90.!-*%8!.:&$/$1!

23.!%,%.)!*'!<3&-3!/3.8!,).!%)&'/.6!3,&0$!()*+!5*/3!C),'-.!,'6!D+$/.)6,+7!54/!

/3.8!+,8!3,@.!5..'!$.'/!/*!B'90,'6!,'6!). +,&'.6!/3.).!4'/&0!/3.&)!%4)-3,$.!58!/3.!

B'90&$3!%38$&-&,'!E&)!FGD)-8!H*<.)!+4-3!0,/.)!&'!/&+ . 1#I !

! 23.! .+-%'/$"0+10!&$!,!$./!*(!(*4)!%)&'/$7!.,-3!6.%&-/&'9!,!6&$-)./. !$.,$*'!,'6!

&/$!-*)).$%*'6&'9!$/,9. !*(!0&(.1!J/!5.9&'$!&'!/3.!$%)&'97!<&/3!,!5*8!$3*<'!,/!@,)&*4$!

K4'-/4).$ !*'!/3.!%,/3 !/*<,)6 !,640/3**6 7!3&$!,9.!./-3.6!,5*@.!3&$!3.,61!J'!$4++.)7!

/3.!+,'!&$!$3*<'!<&/3! 3&$!(.+,0.!-*4'/.)%,)/ 1!E3.!(*00*<$!3&+!&'/*!,4/4+'7!<3.).!

$3.!&$!6.%&-/.6!<&/3!,!(4007!%).9','/!5.008!,'6!3.!<&/3!,!0,)9.!.).-/&*'!/* !$3*<!3&$!

@&)&0&/81!J'!/3.!0,$/!%)&'/7!6.%&-/&'9!<&'/.)7!/3.!+,'!&$!$4)@.8&'9!/3.!0,'6$-,%.!,'6!

/3.!<*+,'!$..+$!/*!5.!6.$-.'6&'9!&'/*!/3.!.,)/3 1!D00!*(!/3.!%0,/.$!$3*<!(&94).$!<&/3!

(0,%%.6!5*6&.$!&'!,!0,'6$-,%.!(400!*(!).-*9'&L,50.!(0*),!,'6!(,4',1!J'!/3.! -*)'.)$! ,).!

(0,%$!,'6!@*0@.00.$!6.%&-/&'9!/3.!/.)).$/)&,0!,'6!,$/)*'*+&-,0!90*5.7!-,0.'6,)$7!,'6!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
#>!M*)$/+,'$3*((7!./!,017!NO1!
#" !M*)$/+ ,'$3*((7!./!,017!NI1!
#I !M*)$/+,'$3*((7!./!,01 7!N"ANO1!
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$%&$%'%()*)+,('!,-!).%!'/(!*(0!1,,(2!*'!3%44!*'!,(%!5.*$)!,(!/$+(,'5,&67!8'! +(!

9%11%4+(:'!&$,0/5)+,( 2!)%;)!+'!-,/(0!+(!<*$+,/'!=*(0%$,4%'!*'!3%44!*'!+(!<*$+,/'!

0+$%5)+,('!).$,/>.,/)!).%!&$+()'7!?,1%!,=@%5)'!*$%!1*$A%0!3+).!4%))%$'2!=/)!).%$%!+'!

(,!A(,3(!A%6!),!0%5+&.%$!).%'%!4*=%4'7!

! B.%!!"#$%&'()"*) !'/+)%!+'!%*'+46!1,$%!5,1&4%;!).*(!9%11%4+(:'!3,$AC 1,$%!

)%;)2!1,$%!0%)*+42!1,$%!+()$+5*)%!%4%1%()'2!*(0!4*$>%$!+(!'+D%7!B.%!&$+()'!'&%*A!),!).%!

)$*@%5),$6!,-!-4*&!*(*),1+%'!-$,1!*55%''+=4%!&$+()'!),!%',)%$+5!(,<%4)+%'!,-!*!0+--%$%()!

-4*<,$7!8' !9%11%4+(:' 2!).%6!*4',!-,5/' !,(!).%!5$%*)+,(!,-!4+-%7!E,).!&$+()'!'.,3!.+>.46!

<+'+=4%!>%(+)*4+*!*(0!'%;/*4!,$>*('7!B.%6!>+<%!).%!5,()%;)!,-!).%!=,06!).$,/>.!4+-%!

*(0!0%*).!*(0!.+>.4+>.)%0!).%!/4)+1*)%!*(*),1+5*4!16')%$6C ).%!'%5$%)!,-!.,3!

3,1%(!>*<%!=+$).7!B.+'!+'!1*0%!,=<+,/'!+(!).%!!(++!&$+()!3+).!).%!3,1*(:'!=/4>+(>!

=$%*')'!*(0!=%446!*(0!).%!1*(:'!%$%5)!&%(+'7!F+A%!).%!,(-".-$#/ 2!).%!&$+()'!%;&4,$%!

.,3!).%!=,06!*'!1*5$,5,'1!-+)'!3+).+(!).%!1*5$,5,'1!,-!).%!A(,3(!/(+<%$'%2!=/)!+)!

'.,3'!*!1/5.!=$,*0%$!'5,&%!,-!+(G/+$67!H(46!%0/5*)%0!$%*0%$'!*(0!<+%3%$'!3,/40!

.*<%!=%%(!*=4%!),!0%5+&.%$!).%!<*$+,/'!&.+4,',&.+5*4!*(0!'5+%()+-+5!%()*(>4%1%()'!

&$%'%()%0!+(!).%!&$+()'7!I,(%).%4%''2!).%$%!+'!(,!3*6!),!)%44!+-!,).%$!<%$'+,('!3%$%!

&/=4+'.%0!,$!0+'&%$'%0!+(!*(6!3*67!

! B.%!'%$+%'!3*'!1,')!$%5%()46!*))$+=/)%0!),!).%!9,'+5$/5+*(!).%,$+')!9,=%$)!

J4/007!KL!J4/00!3*'!,$+>+(*446!)$*+(%0!*'!*!0,5),$!=/)!.*0!+()%$%')!+(!).%!*45.%1+5*4!

).%,$+%'!,-!M*$*5%4'/'!-$,1!%*$46!,(7!N+'!5*$%%$!3*'!4*$>%46!>%*$%0!),3*$0!).%!

&/=4+'.+(>!*(0!%;&4,$*)+,(!,-!%',)%$+5!A(,34%0>%7!J4/00!&/=4+'.%0!*!(/1=%$!,-!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
KL!O+1+!P*D,$)!%)!*472!01'%2*3'*4"#)%5(614*'%"7%8(-#$'9%!"#$%,'*-#$4')%"7%:$-%(*;%
:*(-"/< !QH))*3*R!I*)+,(*4!S*44%$6!,-!P*(*0*2!T##UV2!TW"XTWK7!N,$')1*(.,--!%)!*47!
5,/40!(,)!*>$%%!,(!*!0%-+(+)+<%!*))$+=/)+,(7 !
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$%%&'()*(+,!-../'!$0!1.%%*-.)*($.0!2$(3!(3+!4)$0(+)!5*((6&'!5+)$*0!789:;<8=9#>?!@=!

A3+'+!4)$0('!*)+!'$B$%*)!$0!'(C%+!(.!(3.'+!$0!D%&,,E'!!"#$%&'%(!)*&+$,-$&"*#$.!78=8F<

8=G8>H!23$13!2*'!+0I)*J+,!-C!5+)$*0?!5+)$*0!*%'.!/0+2!(3+!4)$0(+)!K$%$*0H!23.'+ !

0+43+2H!L*)(3.%.B 6&'H!3+!(*&I3(!$0!D)*0/ M&)(?@F!N(!$'!4.''$-%+!(3*(!5+)$*0!%+*)0+,!.M!

O+BB+%$0E'!4)$0('!(3).&I3!K$%$*0?!5+)$*0!2*'!/0.20!(.! *44).4)$*(+ !4.'+'!M).B!

P%-)+13(!QR)+)E'!-../'!.0!4).4.)($.0?!S+)+!2+!'++! .0+ !&'+,!$0!D%&,,E'! !"#$%&'%(!

)*&+$,-$&"*#$.?!7D$I?!8?G9<8?G@>!A3+!'*B+!(+0,+01C!$'!M.&0,!$0!(3+!/*%#,0(.&*1&H!

$01%&,$0I!(3+!4.'+!.M!*!2.B*0!2*%/$0I!(.!3+)!I)*J+? !!

! A3+!-+'(!+J$,+01+!2+!3*J+!(.!($+!(3+'+ !4)$0('!(.!D%&,,!$'!(3+!1.BB.0!

4)*1($1+!$0!M%*4!*0*(.B$+'!M.)!(3+!1)+*(.)!(.!&'+!3$'!.20!M*1+!M.)!(3+!*0*(.B$T+,!

B*0?!A3$'!43+0.B+0.0!.)$I$0*(+,!2$(3!U.I(3+))H!23.'+!*0*(.B$1*%!B*%+!

1.))+'4.0,'!2$(3!(3+!.4+0$0I!4.)()*$(!.M!3$'! 2%1&"34)-5($1!789; F>?@@!7D$I?!8?G: >!

O+BB+%$0E'!'.<1*%%+,!P,*B!%../'!J+)C!'$B$%*)!(.!*&(3.)E'!4.)()*$(!.0!(3+!

M).0($'4$+1+!.M!(3+!2.)/E'! %*(+)!+,$($.0'!*0,! $0!(3+!).&0,+%!.0!(3+!-.((.B!%+M(!.M!(3+!

6$&$*,7#$+.!$0!4)+<8=8:!4%*(+'?!P0.(3+)!M%*4!*0*(.BC!M).B!V$((+0-+)I!&'+' !

U+'*%$&'E'!M*1+!$0'(+*, !W!*!,.44+%I60I+)!.M!3$'!,+4$1($.0!$0!(3+!M).0($'4$+1+!.M!8(,

/.3#$). H!-&(!2$(3!2$(3!L*)($'13E'!97-"-.5+*:*%5($. !+C+!,$*I)*B!)+4%*1$0I!*!

,$''+1(+, !*)B ?@:!7D$I?!8?;# >!A3+!,.1(.)H!I.%,'B$(3H!*0,!+'.(+)$1!'13.%*)!X+.03*)(!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
@=!Y*T.)( !+(!*%?H!!;1<(1$*%&,=.)-$1(H!8FF?!
@F!Z++!*%'.!M0?!9;H!23+)+!N!B+0($.0!L*)(3.%.B6&'!*'!*!B*/+)!.M!(3+'$'!4)$0('?!
@@!F.!5&%%+)H!>($1#$)-,?*<"-(##,5@.1)$(1A,!1,.#"$&"(,(1"#(,B(1.$&&.1)(,(",BCD*#+(?!
E*5D(134""(5(#,/*#&)-%1<(1!FG!7V$+'-*,+0H!8::F >H!;#9?!Z++!O+BB+%$0E'!J$'*I+!.0!
(3+!($(%+!4*I+!.M!(3+!F."*7"#%+!.)!$('!)+4).,&1($.0!$0!O&''+%%H!4%*(+!N?!D.)!U.I(3+))E'!
B*%+!M&I$($J+!'3++(!'++!Y*)%$0.H!1*(?!0.'?!;!*0,!"? 
@:!P0!+[*B4%+!+[$'('!$0!(3+!V+%%1.B+!Y.%%+1($.0!$0!X.0,.0?!D.)!.(3+)!1.4$+'H!'++!
Y*)%$0.H!1*(?!0.?!;#\G!*0,!%*(+)]!M.)!.0+!89F=!J+)'$.0!$0!1.%.)H!'++!S&$'B*0H!"#?!D.)!
B.)+!$0M.)B*($.0!'++!^*B+'.0!K$'B+(!L+%%H!_D*$(3M&%!L.,$+'\!P0*(.BC!*0,!
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Figure 1.1. Anonymous, Broadsheet of conjoined twins, two views, 1512, The British 
Museum. 
 

 
Figure 1.2. Anonymous, Flapped print of a woman spinning, c. 1520, Staatsbibliothek zu 
Berlin. 
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Figure 1.3. Eight views of a trick woodcut, c. 1535, Germanisches Museum. 
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Figure 1.4. Jost de Negker, Female Figure, three views, 1538, woodcut after Heinrich 
Vogtherr the Elder. 
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Figure 1.5. Heinrich Vogtherr the Elder, Male Figure, two views,1539, woodcut with 
hand-coloring. 
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Figure 1.6. Hans Guldenmund, after Heinrich Vogtherr, page from !"#$%&'"(')"((*)
+&#,-.&/+"(')*&.)!(01-23/4445)$%&'()*+&,-!./01-!23445*63!78)&'&9-!7*:;*:< 
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Figure 1.7. Cornelis Bos, Male Figure, c. 1539, engraving after Hans Guldenmundt. 
    

 
Figure 1.8. Cornelis Bos, Female Figure, c. 1539, engraving after Hans Guldenmundt. 
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Figure 1.9. Cornelis Bos, Male Figure, c. 1539, engraving after Hans Guldenmundt, print 
cropped by owner and flap over genitals missing. 
 

 
Figure 1.10. Andreas Vesalius, Fifth Muscle Figure, 1543, woodcut, from De Humani 
Corporis Fabrica, Basel, 1543. 
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Figure 1.11. Andreas Vesalius, Hand-Cut Flapped Anatomical Figure, c. 1543, woodcut, 
using images from The Epitome of De Humani Corporis Fabrica, Basel, 1543. Burndy 
Collection, The Huntington Library, San Marino, California. 
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Figure 1.12. $%&'((!)*++*,-(.! ! "#"$%&'"() !%/!0&*!*)+$&+',(%-".'$.$#(".,(/ !1213.!
450!6(70-080*!%/!9&-:';% 
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Figure 1.13. $%&'((!)*++*,-(.! ! "#"$%&'"() !%/!0&*!*)+$&+',(%-".'$.$#(".,(/ !#1#2.!
345*!6(-7*89-0:!;-<8'8-*9 =!>&%0%?!@',-!A4B5,*: 
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Figure 1.14. $%&'((!)*++*,-(.! ! "#"$%#&'()*+ !%/!0&*!,+-$.-/(0%1"'/$'$#0"'(02 !1213.!
456*!7(-8*9:-0;!<-=9'9-*: >!?&%0%@!A',-!B5C6,*; 
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Figure 1.15. $%&'((!)*++*,-(.! !"#"$%&'(&") !%/!0&*!*)&$+&(,-%."/($/$#-"/,-0 !1213.!
456*!7(-8*9:-0;!<-=9'9-*: >!?&%0%@!A',-!B5C6,*; 
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Figure 1.16. $%&'((!)*++*,-(.! !"#"$%#&'()*+ !%/!0&*!,+-$.-/(0%1"'/$'$#0"'(02 !1213.!
4*0'-,.!5%4,*-'(!6-78'89.!:;/%84!<(-=*8>-09?!@&%0%A!B',-!5CDE,*9!
 

 
Figure 1.17. $%&'((!)*++*,-(.! !"#"$%-&/-"+!%/!0&*!,+-$.-/(0%1"'/$'$#0"'(02 !1213.!
4*0'-,.!5%4,*-'(!6-78'89.!:;/%84!<(-=*8>-09?!@&%0%A!B',-!5CDE,*9!
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Figure 1.19. $%&'((!)*++*,-(.! ! "#"$%&'"() !%/!0&*!*)+$&+',(%-".'$.$#(".,(/ !1#12.!
3&%4-(5!%60&'5%(',37 
 

 
Figure 1.20. Michael Maier, from Atalanta Fugiens, Oppenheim, 1618. 
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Figure 1.21. Robert Campin, Merode Triptych, 1428, detail, Metropolitan Museum of Art  
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Figure 1.22. $%&'((!)*++*,-(.!)*+%/'0,*!1-*2*3!45%+!6&*! !"#$%#&'()
*+,&$,$-(+,'(. !7879.!:;<*!=(-/*53-6>!?-05'5-*3 @!A&%6%B!C',-!D;2<,*>!
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Figure 1.23. $%&'((!)*++*,-(.! /(0/1!2&**12!3%4!1&*!!"#$%#&'()*+,&$,$-(+,'(. !5657.!
841!9(21-1/1*!%3!:&-0';%!
!
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Figure 1.24. Four Seasons of Human Life, anonymous, c.1630, Trent Collection, Duke 
University Libraries. 
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Figure 1.25. Albrecht DŸrer, Proportion Studies from !"#$%&'()#$%*+,%-#,.()/"()#$%
0$+1+$2"+,$!#%&'( 
 

 
Figure 1.26. MatthaŸs Merian, from Robert Fludd, Utriusque cosmi Maioris, 1617.   
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Figure 1.27. ÒWinterÓ from Four Seasons of Human Life, anonymous, c.1630, Trent 
Collection, Duke University Libraries. 
 
 

 
Figure 1.28. Albrecht DŸrer, Proportion Studies from !"#$%&'()#$%*+,%-#,.()/"()#$%
0$+1+$2"+,$!%&'#( 
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Figure 1.29. Heinrich VogtherrÕs portrait from the frontispiece of his !"#$%&"'()*+#$!
%&#'(!!
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Figure 1.31. Image of Leonhart $%&'()*++)'!,&-!$%&'( !*(!.%)!/'0(.*+1*)2)!.0!.%)!
!"#$%&'()%"*!"#+,&)()%"#%-.*3#4"5!6(7!.%)!*-68)!0/!6!-69)!/961!6(6.0-:!;*.%*(< !
!

 
Figure 1.32. Portrait of Robert Fludd by by MatthŠus Merian the Elder, early to mid 17th 
century, National Portrait Gallery, London. 
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<133)-0)<!.(<!/*&&)<!%2):!;'!?%>.:<!.(<!913!-%&&).4*)35!@&&!09)!>91&)A!09)!>%/.(!

-%(01(*)<!0%!B:%<*-)!;&%%<'!)==*31%(3!=*&&!%=!:.;;10!B.:03!.(<!/%:)!-%*&<!;)!=)&0!

C&).B1(4D!1(!9):!.;<%/)(5!@!(*/;):!%=!)+B):03!-./)!0%!3))!09)!3B)-0.-&)!1(!09)!

=%&&%>1(4!<.'3!0%!B:%==):!09)1:!%>(!-%(-&*31%(356E!F.-9!>.3!-%(21(-)<!09.0!09)!

:.;;103!>):)!(%0!.!9%.+ !*(01&!09)!<13-%2):'!%=!.!B1)-)!%=!9%4G3!;&.<<):!09:*30!09)/!

1(0%!<%*;056" !89) !>%/)(!.(<!09)1:!/1<>12)3!>):)!1(<1-0)<!=%:!=:.*<A!;*0!3*-9!

30%:1)3!1(=*3)<!09)!B*;&1-!1/.41(.01%(!>109!.!3)(3)!%=!.(+1)0'!0%>.:<!09)!>%:H1(43!

%=!09)!=)/.&)! ;%<'5!!

! I%()09)&)33A!/)(G3!>%:H!>1091(!09)!=1)&<!<1<!(%0!:).-9!.(!.*09%:10.012)!

30.(-)!*(01&!/*-9!&.0):5!8913!13!1(!B.:0!<*)!0%!09)!=.-0!09.0!0913!()>!:%&)!14(10)<!

B:%=)331%(.&!.(<!B):3%(.&!-%(=&1-03, (%0!%(&'!./1<!!""#$"%&$'(!%:!/.( J/1<>12)3!

.(<!B9'31-1.(3A!;*0!.&3%!;)0>))(!09)3)!/)( !.(<!0:.<101%(.&!/1<>12)356K!$.( J

/1<>12)3!>):)!%=0)(!3*:4)%(3!.(<!09):)=%:)!=./1&1.:!>109!09)!0.-01&)!;%<'A!;*0!09)'!

.00)/B0)<!0%!*3)!09)1:!/)<1-.&!)<*-.01%(!0%!.-0!.3!/)<1.01(4!=%:-)3!;)0>))(!09)!

1(0)&&)-0*.&!B9'31-1.(!.(<!09)!/1<>1=)!>9%!>.3!)(-%*:.4)<!%(&'!0%!.00)(<!0%!
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-/% =-,94,>)*!4)()!,%!/!7,-,%/7!*?/+)!@).4))%!/+/9)-,/!/%9!?(/+.,+)!,%!4'-)%8*!

- )9,+,%)0!A:,*!*?/+)!4/*!/7*'!/!@/..7)&,)79!'&!*'(.*!@).4))%!/(B$-)%.*!&'(!/%9!

/B/,%*.!.:)!('7)*!'&!.:)!9,&&)()%.!B)%9)(*!/%9!:'4!.:),(!('7)*!/&&)+.)9!.:),(!/@,7,.;!.'!

4'(C!4,.:!4'-)%0!D,.:!56**7,%!/%9!.:)!7/.)(!4(,.)(*!:)!,%*?,()9<!.:)!/(B$-)%.!&'(!

)9$+/.) 9!-)%!?()*,9,%B!'>)(!4'-)%8*!:)/7.:!-/..)(*!4/*!-/9)!+7)/(0! E/.)(<!

4'-)%!*$+:!/*!.:)!-,94,&)!F7,G/@).:!H,:)77!I JKLM=JKKNO!/%9!'.:)(*!/(B$)9!.:/.!

-)% P 4:'!@;!.:,*!.,-)!4)()!/7*'!+()/.,%B!/%9!()&,%,%B!%)4!9)>,+)*!*$+:!/*!

&'(+)?*P 4)()!.''!'@*)**)9!4,.:!.:)!-)+ :/%,+*!'&!.:),(!+(/&.!.'!$%9)(*./%9!4'-)%!

/%9!.:),(!@'9,)*0Q#!A:)!@('/9*:)). =*,G)9!&('%.,*?,)+)!'&!R':%!37$%.8*!!"# $!%&'%()*+,

-%..)/0)&!'&!JK2M!()&7)+.)9!.:)!*$*?,+,'%*!'&!-/% =-,94,&)(;S!/!9'+.'(!/%9!:,*!

-'9)(%!,%*.($-)%.*!'%!.:)!7)&.!,*!+'-@,%)9<!:/(7)T$,% =7,C)<!4,.:!/!7'%B=B'4%)9!

-,94,&)!'%!.:)!(,B:.0!I U,B0!L02O!A:)!/..)%9/%.!.)V.!,*! ?/.)%.7;!*/.,(,+/7S!WX,(<!@';*!

-$*.!@)!-'()!)V?)(.!/%9!*/&)!.:/%!4'-)%!4:'!:/>)!9)7,>)()9!:$%9()9*<!/%9!

?)(:/?*!.:'$*/%9*!*/&)7;<!@)+/$*)!.:);!/()!'%7;!4'-)%!/&.)(!/770Y QJ!3$.!.:)!.)V.!

@)+'-)*!-'()!?',%.)9<!9)+7/(,%B!.:/.!W*$(B)'%*Z[/()\!.''!&/-,7,/(!4,.:!

,%*.($-)%.*!/%9!,%*)%*,@7)!.'!:$-/%!?/,%0YQL!!
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9&-.'!3'2!1')'!*//(5-*2(..7!(0.'!%*!,-55'/%!+'3( .'!/*)65'5:!*2.7!3-,1-4'5!1')'!

;''2.7!+(3-.-()!1-%&!%&'!<'2')(%-4'!1*);-2<5!*+!%&'!.-4-2<!+'3(.'!0*,78!=&'-)!

'>6')-'2/'!1(5!4-5/')(.:!<(-2',!%&)*?<&!'>(3-2-2<!1*3'2!(2,!)'.(%-2<!%&'-)!*12!

/*)6*)'(.!'>6')-'2/'5!%*!%&*5'!*+!%&'-)!6'')5!(2,!%&'!+'3(.'!6?0.-/8 !=&-5!,-56()-%7!-2!

;2*1.',<'!1(5:!(%!.'(5%!/*2/'6%?(..7:!0)-,<',!07!6&75-/-(25!%&)*?<&!%(/%-.':!%&)''@

,-3'25-*2(.!(2(%*3-/(.!3*,'.58! A2!/*2%)(5%!%*!'().-')!-2%')(/%-4'!3*,'.5!5?/&!(5!

(2(%*3-/(.!+?<-%-4'!5&''%5B *2!1&-/&!3(2-;-25 !1')'!.-;'.7!0(5', B -4*)-'5!&( ,!2*!

.(0'.5!*)!/(6%-*25!+*)!/.()-+-/(%-*28CD!E(2-;-25!)'F?-)',!,*/%*)5!%*! 4')0(..7 !'>6.(-2!

%&'-)!0*,7G5!6()%5!(2,!6)*/'55'5!1&-.'!3(2-6?.(%-2<!%&'3!+*)!,'5-)',!'++'/%8!=&'!

3(2-;-25!1')'!6')&(65!,'5-<2',!1-%&!%&-5!-2!3-2,:!(..*1-2<!%&'!.'/%?)')!%*!6)*H'/%!

?6*2!&-5!-4*)7!%&'!56'/-+-/!;2*1.',<'!*2.7!&'!6*55'55',8!I?.. @+-<?)'!3(2-;-25!

/*33?2-/(%',!(!%(/%-.'!'55'2/'!(5!1'..8!J'/%?)')5!&(,!%*!0'!,'>%')*?5:!)'3*4-2<!

6-'/'5!%&'!5-K'!*+!%&'-)!+-2<')2(-.5!(2,!.'%%-2<!%&'3!5-%!*2!%&'!/*2%*?)!*+!%&'-)!

+-2<')%-658!A2!5?/&!,'%(-.5!*+!&(2,.-2<:!,*/%*)5!/*?.,!5&*1!%&'!2-30.'2'55!*+!%&'-)!

&(2,5:!/*2/'6%?(..7!'F?(%-2<!%&'35'.4'5!1-%&!+'3(.'!3-,1-4'5!1&*!.'()2',!07!

(66)'2%-/'5&-6:!%*?/&-2<!(2,!5''-2<!%&'!+'3(.'!0*,7!(2,!+?)%&')!(,4')%-5-2<!%&'-)!

5?)<-/(.!,'>%')-%78!

A2!?5-2<!%&'5'!()%!*0H'/%5!+*)!,'3*25%)(%-*2:!%&'!6&75-/-(2!/)'(%',!(!/.-3(%'!

*+!/*2%)*..',!.**;-2<!(2,!%*?/&-2<8!L':!(5!*12'):!/*?.,!6)*++')! M*)!.-;'1-5'!/*2/'(. N!
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8+!/%('!1*&9!/%-&!6(':*33&!(33:'/,*/-.!/%-(,!*:/%0,(/&7!;&!:'(+4!5*+(<(+'9!/%-&!

*$$,0$,(*/-.!/%-!*2(3(/&!/0!/0:)%9!)0+)-$/:*33&!/,*+')-+.(+4!/%-! $,-6(0:'!

20:+.*,(-'!0=!5*3-!<+013-.4-!,-4*,.(+4!/%- !=-5*3-!20.&7!>%('!),-*/-. !*!.(')0:,'-!

1(/%!5-+! *20:/!/%-!/*)/(3-!20.&! /%*/9!(=!0+3&!/%-0,-/()*33&9!$*,*33-3-.!/%-!<+013-.4-!

*3,-*.&!%-3.!2&!105-+7!

>%-!'-3-)/(0+!0=!(60,&!*'!/%-!5-.(:5!=0,!/%-'-!5*+(<(+'!1*'!%*,.3&!

*,2(/,*,&7!860,&!%*.!=0,!'05-!/(5-!2--+!/ %-!5*/-,(*3!0=!)%0()-!=0,!5-.()*3!

$*,*$%-,+*3(* !=,05!/%-!%*+.3-'!0=!')*3$-3'!*+.!0/%-,!/003'!/0!.-+/:,-' !*+.!50.-3'!

0=!'<-3-/0+'!*+.!'<:33' 7!860,&!1*'!+0/!?:'/!*!':2'/*+)-!=0,!*,/('*+*3!10,<(+49!2:/!*!

'(4+!0=!'/*/:'7 !@*+(<(+'!/%-,-=0,-!*)/ -. !*'!*))-''0,(-' !/0!/%-!.0)/0,A'!)*2(+-/! /0!2-!

.('$3*&-.!*'!1-33!*'!:'-.7!>%-!3:B:,&!'/*/:'!0=!(60,&!10:3.!203'/-,!/%-!.0)/0,'A!

*:/%0,(/&9!(5$*,/(+4!*!'-+'-!0=!%('!)3*''!'/*+.(+4!(+!)0+/,*'/!/0!/%*/!0=!%('!$:$(3'7 CD!

>%-!)%0()-!0=!(60,&!1*'!+0+-/%-3-''!4-*,-.!/01*,.!/%-!)0+ /-+/!(/!.('$3*&-.7!

E$-*<(+4!0=!/%-!2*,0F:-!-,*!(+!(60,&9!G3=,-.!@*'<-33!1,0/-!/%*/!H(60,&!)*,6-,'!
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&--'%*/:*!,-!*<%:&)*<!;*/!)01,%?0!<*;,/+)1&)(,/!&/<!,./*1+0(34! >0*9!.*1*!'(=*'9!

:1*&)*<!)01,%?0,%)!)0*!*(?0)**/)0!:*/)%19C!B%)!)0*9!1*;&(/!,/'9!,/*!&/&),;(:&'!

;,<*'!.0,+*!31,<%:)(,/!*:0,*+!)0*! /**<+!,-!&!;*<(:&'!-(*'<!B1&/:0(/?!,%)!(/),!/*.!

+3*:(&'(D&)(,/+E &/<!*:0,(/?!)0*!/*.!3,'()(:&'!:,/:*1/+!,-!0,.!;,<*'+!+0,%'<!B*!

%+*<!&/<!B9!.0,;4 !!
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C:%73)0!D)E%<2F!G%H(2(06!I2F)!J3%.)(5%70+!
!



  
!

"# !

!
$%&'()!*+* +!,-)!./0)123!455(+!65)7849!:%;<3!;+!.%0=>?@@2+!A)B5C!D)(.49%2;8)2!
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31'!/4($'!0&9/$12!13!@(9(6E('!;<:!)KK+:!DK+)==*!



  
!

"# !

!
$%&'()!*+#+!$(,-.%/0%)1)2!3,4-!56'-.2!!"# $!%&'%()*+,-%..)/0)&2!78#9+!



! !

!

"# !

!
$%&'()*!+!
!
!
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&..7*&()!2*!42*)!&0) <9/-'9*9/:!(%&/!(%)!6&-(8!(%)!=&67)!23!)&*69)*!425)6-!5).69/)5>!

?&.%!23!(%)-)!425)6-!0&-!4&5)!32*!(22!-').939.!&!(94)8!2*!%&5!;))/!*).2/()@(7&69A)5!

09(%9/!5933)*)/(!B9/5-!23!.266).(92/-8!47-)74-8!&/5!4&*B)(->!C%)1!/2!62/:)*!3966)5!
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&/5!69;*&*9)->!C%27:%!(%)1!0)*)!(%27:%(!(2!%&=)!2*9:9/&661!;))/!'&-()5!2/!0&66-E

')*%&'-!9/!(%)!;7-9/)--!'6&.)-!23!;&*;)* <-7*:)2/- E &!/74;)*!23!36&'!&/&(249)-!

0)*)! &6-2!%27-)5!9/!(%)!;&.B-!23!;22B->F!C%)!'*&.(9.)!23!20/)*-!&559/:!.2/( )/(!(2!
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28(5*45-%4'A!4)1!,&'!253&%4'2!42!7(%%!42!*3(!8-?%+5Q +)*()*+&)2!0&'(!5&08'(3()2+9(!

*34)!*3&2(!&,!*3(!,%48!4)4*&0+(2!4)1!04)+@+)2:!R&)(*3(%(22A!*3(6!7('(!%+@(!*3(+'!

+)*('45*+9(!8'(1(5(22&'2!+)!*34*!*3(6!7('(!+))&94*+&)2!+)!5'4,*!04''+(1!*&!25+()5(A!

,-%,+%%+)/!*3(!4(2*3(*+5A!8'4/04*+5A!4)1!(1-54*+&)4%!1(04)12!&,!*3(+'!*+0(:!!

! >3(!(4'%+(2*!,-%%.,+/-'(!74C!4)4*&0+(2 Q *3&-/3!0 &2*%6!%45@+)/!'(0&94?%(!

84'*2Q 7('(!?6!*3(!2-'/(&)!4)1!4)4*&0+2*!S-+%%4-0(!T(2)&-(2 !; " PH#." U<H=:<#!V(!

341!(C8('+0()*(1!7+*3!74C!+)G(5*(1!+)*&!3-04)!28(5+0()2A!?-*A!%+@(!04)6!&*3('2A!
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NO!W%+B4?(*3!D*(83()2A!!"#$%&'(#)(*+,-$#-.,/(012.3-(456323$3%")(%7($6,(8%9'(7:%&(;<==(
$%($6,(0:,),"$(;X+9('8&&%Y!X+9('8&&%!Z)+9('2+*6!['(22A!N#""=Y!<O:!
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$%&'()*!&+,&!-,.!'&/)01!(%20*!$%&!34)/)45)!&+)!&'//2)67" !8'/!/%02&'%$!-,/!&%!(4),&)!

9%*)0/!14%9!-,.!,0%$)6!:)/$%2)/!+,*!-%4;)*!-'&+!&+)!,4&'/&!<,)&,$%!=29>%!

?"@A@B"C#"D!'$!&+)!"@E#/!&%!(4),&)!9%*)0/!'$!F%0%G$,H!>2&!&+)I!*'*!$%&!/))!)I)!&%!

)I)!,$*H!>)/'*)/H!=29>%!*')*!'$ !" C#" 67J!:)/$%2)/!&+)$!-%4;)*!-'&+!&+)!,$,&%9'/&!

K>4,+,9!L+%5)&!?"C#MB"CE#D!,$*!&+)!'5%4I!(,45)4!L6!N,(4%'.!?$6* 6D677!O+%2G+!&+)'4!

9%*)0/!-)4)!%4'G'$,00I!(4),&)*!1%4!2/)!>I!/&2*)$&/H!&+)!(%00,>%4,&%4/!'$(4),/)*!&+)'4!

4)5)$2)!>I!).+'>'&'$G!&+)9!&%!&+)!32>0'(6!P'4/&!&+)I!*'*!&+'/!'$!&+)!K(,*Q9')!R%I,0)!

*)/!S(')$()/!'$!T,4 '/!'$!"C""6!O+)I!0,&)4!9%5)*!&+)!*'/30,I!&%!N%$*%$!'$!"C"E!,$*!

&%24)*!'&!,4%2$*!U$G0,$*!,$*!P4, $() 67M!FI!&+)!9'* B"C##/!&+)!9%*)0B9,;)4!,$*!

3245)I%4!%1!(24'%2/!%>V)(&/H!F)$V,9'$!R,(;/&4%-!?*6!"CCJDH!-,/!).+'>'&'$G!&+)9!'$!

+'/!WX2/)29!%1!K$,&%9I!,$*!L24'%/'&')/Y!'$!N%$* %$67A!K$!,*5)4&'/)9)$&!*)/(4'>)*!

R,(;/&4%-Z/!*'/30,I[ !

!
WO+)!,$,&%9I!%1!,!-%9,$!&%!&+)!\-,'/& ]!-+)4)!,00!&+)!3,4&/!%1!&+)!>4,'$!9,I!
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7" !8,5'0,$*!,$*!T,4'/+H!A@^!N2'G'!F)00%$'H!WK$,&%9'(,!T0,/&'(,6Y!!"#$%&'()*+",( !C!
?"EAED[!J776!
7J!F)00%$'H!J7JBJ77^!_2'G0)IH!"7M6!
77!L+%5)&!,0/%!34%3%/)*!&+)!(4),&'%$!%1!,$,&%9'(,0!-,.)/!&%!&+)!R%I,0!S%(')&I!'$!
"C7J6!_2'G0)IH!C#6!F)00%$'!,$*!_2'G0)I!4)1)4!&%!&+)!(,45)4!%$0I!,/!WN,(4%'.HY!>2&!&+)!
*)&,'0/!G'5)$` &+,&!+)!'/!,$!'5%4I!(,45)4!14%9!F24G2$*I!-%4;'$G!'$!<)$%,H!0),*/!9)!
&%!>)0')5)!+)!'/!&+)!/,9)!L6!N,(4%'.!-+%!(,45)*!,!P4)$(+B/&I0)!>2/&!$%-!'$!&+)!
X)&4%3%0'&,$!X2/)29!%1!K4&[!+&&3[aa---69)&92/)296%4Ga&%,+a-%4;/B%1B
,4&aJ##A6JM7a!6!8,00,9!('&)/!+'/!$,9)!,/!P4,$b%'/!*)!0,!L4%'.6 !U0'c,>)&+!8,00,9H!
-.$/*('%0,+1,( 2%31$/4%$.5%/41%6*5'%3"+)7$'15!?N%$*%$[!R),;&'%$!F%%;/H!J##dD[!
"J"6!e&!'/!'$&4'G2'$G!&+,&!,$!'5%4I!(,45)4!-%20*!>)!(+%/)$!&%!(4),&)!-,.!9%*)0/6!
<'5)$!&+)!9I/&)4I!/+4%2*'$G!N,(4%'.Z/!+'/&%4I!,$*!&+)!1,(&!&+,&!+)!-,/!(+%/)$!1%4!
&+'/!&,/;/!9,;)/!&+)!3%//'>'0' &I!%1!+'9!>)'$G!%$)!%1!&+)!2$'*)$&'1')*!(,45)4/!%1!'5%4I!
9,$';'$/!0';)0I6 !
7M!K$*4)-! L2$$'$G+,9H!841%-.$/*("+/%-.$/*("+952%-.%:;)1<"(1./$7%3"+=")7".1%".%
:.7">4/1.(1./%:,<*)1 !?N%$*%$[!R%2&0)*G)H!J#"#D^!F)00%$'H!J773^!8,5'0,$*!,$*!
T,4'/+H!A@BAC6!
7A!8,00,9H!"J" !̂R'(+,4*!:6!K0&'(;H!841%&4*?+%*@%A*.5*.!?L,9>4'*G)H!X6!K6[!8,45,4*!
f$'5)4/'&I!T4)//H!"ECdD[!AABA@6!
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%&!'&&()!*(+!,*-&(!./,!.0!,1&23!45*6&)!*(+!'&,!%*6-!*7*2(8888!,9.!1*(+'.:&!
1&*+'!;,.!'1.9<)!%=!*!(&9!:&,1.+) !,1&!',3/6,/3&!.0!,1&!%3*2(!*(+!,1&!023',!32'&!
.0!,1&!(&3>&'!03.:!2,8!?1&!*(*,.:=!.0 !*!(&95=!%.3()!.0!91261!,1&!%3&*',!*(+!
%&55=!*3&!.4&(&+!;,.!'1.9<!,1&!2(9*3+!4*3,'!*(+!&>&3=!.(&!.0!@*,/3*5!
A277(&''!*(+!6.5./38!?12'!91.5&!4&30.3:*(6&!1*'!%&&(!,123,=!=&*3'!*:*-2(7)!
8!8!8!?1&'&!027/3&'!1*>&!*'!02(&!*!43.'4&6,!%=!6*(+5&!*'!%=!+*=5271,8BCD!
!

?12'!&E4.'/3&!,.! ,1&!4/%526!&=&!2(!,/3( !2('423&+!:.3&!2(,&3&',!2(!,1&:!*'!,&*612(7!

:.+&5'8 !F(*,.:2','!*(+!'/37&.('!',*3,&+!3&(,2(7!,1&!:.+&5'!2(!.3+&3!,.!&(1*(6&!

,1&23!5&6,/3&'!*(+!:*-&!,1&:!:.3& !43. 02,*%5&8CG!H(!"GIC!,1&!:.+&5'!9&3&!*7*2(!'&,!

/4!'4&62026*55=!0.3!',/+&(,'!!91&(!,1&=!9&3&!%./71,!%=!,1&!J(2>&3'2,=!.0!K/ %52( 8CL!

! M.(,&:4.3*(&./'5=)!% =!,1&!*3,2',!N36.5&!O&552!P"G#$Q"GDDR!9*'!:*-2(7!

9*E&'!2(!A.5.7(*8!PS278!C8"GR!T2'!6*3&&3!%&7*(!92,1!*!6.::2''2.(!,.!63&*,&!9..+&(!

U6.361U'!P027/3&'!.0!,1&!:/'6/5*,/3&!/(+&3!,1&!'-2(R!0.3!,1&!*(*,.:26*5!,1&*,&3!*,!

,1&!J(2>&3'2,=!.0!A.5.7(*)!91261!%=!,12'!,2:&!.9(&+!.(5=!*7&+!*(+!+&''26*,&+!

'4&62:&('!+.(*,&+!*!7&(&3*,2.(!&*352&3!%=!F(,.(2.!V*32*!W*5'*5>*!P" DDDX" G$CR8CY!

O&552Z'!9.3-!.(!*(*,.:26*5!:.+&5'!2(!>*32./'!'/%',*(6&'!2(65/+2(7!9..+!*(+!9*E Q

%*'&+!6.:4.'2,&')!92,1!91261!1&!%/'2&+!12:'&50!*0,&3!:*-2(7!12'!U6.361U')!:*+&!
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-.(/0#"1'((&'()&*%#&23.4.($&56&73*&8.$*539&P@&9!T*>&(\!]*5&!J(2>&3'2,=![3&'')!
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'&('*,2.(*58! _(!,12')!'&&!V8!M3*'-&)!àJ(91.5&'.:&a!*(+!a [ .3(.73*4126a\!F!
^ &*'' &'':&(,!.0!,1&! [ 5*6&!.0!^*6-',3.9a'!V/'&/:!2(!,1&! b,.3=!.0!N271,&&(,1Q
M&(,/3=!F(*,.:26*5! M.55&6,2.(!*(+!NE12%2,2.()B!;5<3('"&56&*%#&8.$*539&56&=5""#/*.5($!
$C8"!P$#""R\!GIQYY8 
CG!T*>25*(+!*(+![*32'1)!IG8!!
CL!T*55*:)!"$$8!
CY!T*>25*(+!*(+![*32'1)!ILc!@8!V8!V*3*5+2)!d8!V*ee.,,2)!O8!M.66.)!*(+!S8!F8!V*(e.528!
`F(*,.:26*5! f *E9.3-! V .+&52(7\!?1&!T2',.3=!.0!,1&!A.5.7(*!F(*,.:=!V/'&/:8B!
>%#&7('*51./'"&?#/53)!$D"!PS&%3/*3=!$###R\!
1,,4\gg.(52(&52%3*3=8925&=86.:g+.2g"#8"##$gPbHMHR"#YGQ
#"LIP$####$"IR$D"\"hCMI\\FHK QF^ChCNC8#8M_c$QJg0/55!
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%&'!()!&*+(,!-()*&*(.+!./!-0+(.+!)+1!/23+-.4!5/0!()(./'&-(, !.+( -%&) 678#!9&4!

1(:1/0;4!1+0+!)/.&-+*!2<!.%+!,/-(,!-(0*&)(,!=0/4>+0/!?('2+0.&)&@!1%/!5/A)*+*!(!

'A4+A'!*+*&-(.+*!./!.%+'!1%+)!%+!2+-('+!=/>+!B+)+*&-.!CDE!&)!"F8#7 8" !?+,,&!

1/0;+*!1&.%!()! ()(./'&4.!;)/1)!/),<!(4!B/(0& !(4!1+,,!(4!1&.%!.%+!4-A,>./0!G&/H())&!

I()J/,&)& !K" F##L" FMMN78O!I()J/,&)&!,(.+0!4>,&.!50/'!?+,,&!()*!'(*+!1(:+4!

&)*+>+)*+).,<!(,/)6!1&.%!%&4!1&5+@!-/,,(2/0(./0@!()*!(0.&4.&-!>++0!P))(!I/0()*&!

I()J/,&)&!K"F"Q L"FF8N78$!P5.+0!.%+!*+(.%!/5!%+0!%A42()*@!I()J/,&)&!1+).!/)!./!

>0/*A-+!1(:1/0;4!/5!%+0!/1)!./!60+(.!0+)/1)7 !KR&67!$7"SN!T%+4+!+(0,<!'/*+,4!1+0+!

1+,,!-0(5.+*!()*!1&*+,<!-+,+20(.+*@!2A.!.%+<!-/A,*!)/.!2+!.(;+)!( >( 0.788!
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8O!B+,,/)&@!S87!
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=(0&4%@!Q"7!
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G7!B/A,&)&+0@!YP!R+'(,+!P)(./'&4.!/5!.%+!_),&6%.+)'+).[!I(0&+! I(06A+0&.+!B&%+0/)!
K"F"WL"FWMN@Z!="+4*"8/%1/+%&>"/3>/+%:?1">$</+!$M78!K`-. 7L̂ +- 7!O##"N[!8"" L8O$7!
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%&'()!*+!,+-.+-!(-!/+01)!+2!(-3'1&)1.!+00+'*4-(*(1)5!64*!7(*/!8(**81!12213*9$: !;/+4</!

)/ 1!)+8.!/1'!3+8813*(+-!*+!*/1!&=6&))&.+'!*+!>&*/1'(-1!??5!'131(@1.!&33+8&.1)!2'+=!&!

-4=61'!+2!1A01'*)!(-384.(-<!*/1!&-&*+=()*)!B+/-!&-.!C(88(&=!D4-*1'5!&-.!0'1)1-*1.!

/1'!7+'E!*+!*/1! F3&.G=(1!H+I&81!.1)!J3(1-31)5!)/1!2&(81.!*+!&**&(-!*/1!

3+==())(+-) K &-.!*/1' 12+'1!*/1!81<&3IK +2!+*/1'!7&A!= +. 181' )9$L!M-2+'*4-&*18I5!

-+-1!+2!/1'!=+.18)!&'1!*/+4</*!*+!/&@1!)4'@(@1.9!

! ;/1!7&A!&-&*+=(3&8!7+'E)/+0!(-!*/1! N4)14=!+2!O&*4'&8!D()*+'I!(-!P8+'1-315!

&8)+!3&881.!,&!J013+8&5!613&=1!2&=+4)!2+'!(*)!2488Q2(<4'1!.()&))1=68&681!21=&81!

= +. 18)9R#!SP(<9!T9"TQT9"RU!;/1!+6)*1*'(3(&-!V(4)1001!V&881**(!S"WT:Q":"LU!2(')*!

0'+221'1.!*+!*/1!%1*1'!,1+0+8.5!*/1!V'&-.!X4E1!+2!;4)3&-I5!*/1!(.1&!+2!3'1&*(-<!-17!

&-&*+=(3&8!=+.18)!6&)1.!+-!/()!E-+781.<1!+2!*/1!3+8813*(+-!(-!Y+8+<- &9R"!%1*1'!

,1+0+8.!/&.!Z4)*!1&'-1.!*/1!/+-+'!+2!V'&-.!X4E1!(-!"W[R!&-.5!&8+-<!7(*/!(*5!

(-/1'(*1.!*/1!N1.(3( !! " #$%&' ( ) ) %&9R\!;/1!3+8813*(+-!7&)!&!3+=6(-&*(+-!+2!@&'(+4)!

+6Z13*)!4)1.!*+!0'+=+*1!34'(+)(*I!&-.!)182Q1.43&*(+-!&)!7188!&)!*+!.()08&I!*/1!

/1'1.(*&'I!71&8*/!&-.!(-*1881 3*!+2!*/1!+7 - 1' )9RT!%'(+'!+7-1') K <1-1'&*(+-)!+2!

N1.(3(!0'(-31) K *'1&*1.!*/1('!3+8813*(+-!&)!)1=( Q0'(@&*15!*+!61!'1@1&81.!+-8I!*+!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
$: !D&@(8&-.!&-.!%&'()/5!["9!
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.102.)%#02.&3$!+$%4056788802.)%#09:&.";:0-:%0<;%=5!1.9!F- -1!>+==('1!&-.!
X16+'&/!`81a=1'!Sb+'E(-!%468(3&*(+-)5!\##WUc!"LL9!!
R#!;/1)1!&'1!&8)+!E-+7-!&)!d.1=+4-*&681e!=+.18)9!
R"!N&1'E1'5![R5!:[9!Y1-1.1**+!,&-a&5!N&'(&!,4()&!Faa&'+8(!%4331**(5!N&'*&!%+<<1)(5!
&-.!F-*+-(+!N&'*188(5!9:%0<#(-.)+,(302(>%=0.10?(0@A%,.3(5!*'&-)9!B+)10/!H1-&/&-5!
1.9!B48(&--1!D(88++7&8&!&-.!H4=I!D(88++7&8&9!SP8+'1-31c!F'-&4.!f.(*+'15!"LLRU5!$L9!
R\!F--& !N&1'E1'5!B.$%30C>A%&-=4!2(>0<#(-.)+%=0(#$0C#3+;:-%#)%#-0+#0D3.&%#,%0(#$0
E+%##(70FGG6HFIF6!SN&-3/1)*1'c!N&-3/1)*1'!M-(@1')(*I!%'1))5!\#""U5!"L9!
RT!N&1'E1'5!T#9!
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%&'()*!+,(,-'.(!'. !/ %01/ ,* -/ * %) (2$3!4)-).!5)'6'78!9/(!':!/!;)*)./-,'*!/*8!6'7,-,%/7!

6).(1/(,'*!-&/-!)(%&)9)8!(1%&!)7,-)!+,)9,*;2!< )!6.):)..)8!-&/-!-&)!=)8,%,!'>?)%-(!

6.'+,8)!/!().+,%)!-'!-&)!61>7,%2!@'!/%%'A67,(&!-&,(!&)!*))8)8!-'!A'8,:B!-&)!*/-1.)!':!

-&)!%'77)%-,'*C!-'!.)D)+/71/-)!&'9!,-!%'178!,*%'.6'./-)!A'8).*!(%,)*%)!/*8!%/-).!-'!

61>7,%!* ) ) 8(2$$!!@&)!,*&).,-)8!'>?)%-(!,*%718)8!;)A(C!(-'*)(C!A)8/77,'*(C!/*8!+)(()7(!

/(!9)77!/(!/ !A17-,-18)!':!,*(-.1A)*-(!/*8!8,/;./A(!-'!)E67/,*!/(-.'*'ABC!

A/-&)A/-,%(C!)*;,*)).,*;C!/*8!*/-1./7 !&,(-' .B2$F!!@&)!'*)!/.)/!,*!9&,%&!,-!9/( !

7/%G,*;!:'.!/*!),;&-))*-& D%)*-1.B!%'77)%-,'*!9/(!&1A/*! /*/-'AB2 !H*(-)/ 8!':!
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*'($L43!435!L(5,; TL4P,2!R%,22,!S6%&Y3,2!B3-5-G!+2,4&,5!>,3)*!&'4&!+();5!<,!

5%**,+&,5!%3&(!H(2&N!6%,+,*!H(2!'%*!IZ2435!7)*,)LJ!(H!434&(LN!435!L,5%+4;!

+)2%(*%&%,*!%3!R42%*-V" 

! [4Q!H%?)2,*!$,2,!3(&!&',!(3;N!434&(L%+4;!L(5,;*!%3!&'%*!6,2%(5-!['%;,!$4Q,*!

$,2,!L,43&!H(2!6)<;%+!5%*6;4N9!43(&',2!*,&!(H!5,O%+,*!$,2,!L45,!&(!,5)+4&,!

624+&%&%(3,2*!&'2()?'!L,+'43%+*!435!&',!*,3*,!(H!&()+'-!\<*&,&2%+!I6'43&(L*J!(2!

I<%2&'!L4+'%3,*J!$,2,! %3&,35,5!H(2!624+&%+4;!)*,!&(!2,+2,4&,!&',!&4+&%;,!,Q6,2%,3+,!(H!

5,;%O,2%3?!4!<4<N-!:Q&,234;;N9!'($,O,29!&',N!62,*,3&!4!L)+'!;,**!42&%*&%+!O,3,,2-!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
./ !S+'34;P,9!U"U-!
.. !])(&,5!%3!1243+,*+(!R4(;(!5,!^,?;%49!I0',!_(&&,39!&',!`%*,L<($,;;,5![(L439!&',!
SP%33,5!7439J!!"#$%&'(")(*+,-%+-(."//#%,+&0,"%!E-U!BF##CG9!E-!
.V !S,243&(3%!4;*(!+2,4&,5!4!H);;T*+4;,!62%3&!(H!&',!<(5N9!4L(3?!(&',2!%;;)*&24&%(3*9!H(2!
&',!434&(L%*&!R4(;(!74*+4?3%a*!1%&0"/,&(#%,2-$3&9!".FU T".U"-! !
V#!74,2P,29!F"Ub!8-![-!A4&,*9!IcM35,+,3&!435!`,L(24;%*%3?!_,62,*,3&4&%(3*aK!R)<;%+!
834&(LN!7)*,)L*!%3!L%5T>%+&(2%43!:3?;435-J!4-5,+&'(6,30"$7!CF-"!Bd43-!F##. GK!
'&&6*Kee$$$-3+<%-3;L-3%'-?(Oe6L+e42&%+;,*eR7^F"/C#CEe!
V"!:<,3 *&,%39!"Cf-!
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#$%&!'((%')%*!+,-,.')!/0!/$%!/)123'/%*!4'5%+!'+!/$%&!02.&!$'6%!+/1-(+!70)!.%8+!'2*!

20!')-+9!:1/!/$%,)!%5/%),0)!4'+!1+1'..&!07!'!)018$!3.0/$;!#$%!/0)+0!1+1'..&!$'*!'!

.')8%!0(%2,28!4,/$,2!4$,3$!0/$%)!3.0/$!0)8'2+9!'!40-:9!'2*!'!+-'..! 7%/'.!*0..!401.*!

)%+,*%;!<=,8;!>;?"@!#$%+%!0:+/%/),3!($'2/0-+!4%)%!302+/)13/%*!7)0-!6'),01+!

-'/%),'.+!+13$!'+!400*9!/%5/,.%9!4,3A%)9!'2*!%6%2!:02%9!4,/$!+1(%)7,3,'.!(')/+!,2!

.%'/$%)9!4'59!7':),39!'2*!0/$%)!-'/%),'.+9!:1/9!12.,A%!/$%!4'5%+9!/$%&!$'*!.,//.%!

0)2'-%2/!/0!-'A%!/$%-!6,+1'..& !' ( ( %' .,28;B?!C13$!-%3$'2,+-+!301.*!()06,*%!

()'3/,3%!*%.,6%),28!,27'2/+!+,/1'/%*!,2!6'),01+!(0+,/,02+!4,/$,2!/$%!40-:;!#$%!7%/1+!

4'+!07/%2!6,+,:.%!/0!/$%!1+%)9!4$0!301.*!/$%2!*,+3%)2!$04!$,+!0)!$%)!$'2*+!'2*!

7%%.,28!70)!/$%!40-:!300)*,2'/%*!4,/$!/$%!'2'/0-,3'.!+/)13/1)%+!07!:0/$!3$,.*!'2* !

- 0/$%);B>!!

! #$%!($'2/0-+!4%)%!-'*%!7'-01+!:&! D'*'-%!E28F.,G1%!D')81%),/%!H%!

I01)+,%)!*1!J01*)'& !<"K"?L"KBM@;!N'6,28!+%)6%*!'+!/$%!$%'*!-,*4,7%!,2!O'),+P+!

NQ/%.!R,%19!+$%!4'+!30--,++,02%*!:&!S,28!H01,+!TU!,2!"KVB!/0!,2+/)13/!-,*4,6%+!

'3)0++!)1)'. !=)' 23%;BW!C$%!X,8X'88%*!'3)0++!/$%!3012/)&!8,6,28!*%-02+/)'/,02+;!<=,8;!

>;??@!D-%;!J01*)'&P+!0:+/%/),3!-'3$,2%+!4%)%!7,2%.&!/12%*!/0!,23.1*%!+,-1.'/,02+!

07!/$%!.,G1,*+!'2*!:0*,.&!)%+,+/'23%!/$'/!-,8$/!:%!%23012/%)%*!*1),28!'!.,6%!: ,)/$;BV!

Y6%)!/,-%9!+$%!3)%'/%*!%6%2!-0)%!30-(.%5!6%)+,02+9!4,/$!02%!-0*%.!302/',2,28!

7,7/&L+,5!%.%-%2/+;BZ!D-%;!J01*)'&! '3/%*!'+!'!3)'7/+40-'2!4$0!4'+!'.+0!'2!%5(%)/!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
B?!D')8')%/!J').&.%9!!"#$"%&'()*(+,-$)./(0,(1,#023$&,.&,$(4%-,5&(657(89::;89<=>(
(Ph.D. diss., McGill  University, August 2012)9!>K";!
B>!Y2%!6%)+,02!:&!['..,!$'+!'!8.'++!1/%)1+\![%)$')*!],//%)9!^R'+!8%:1)/+$,.7.,3$%!
O$'2/0-!,-!"_;!`'$)$12*%)/;a! ?&@0A0,30'$)%0'53&'(B)"%,-#!";?b>!<"BZZ@\!">W;!
BW!J').&.%9!370-371. Others were created beforeÑ see Maerker, 66, 77 fn. 78.!
BV!J').&.%9!>KVL>KK;!
BZ!J').&.%9!>KK;!
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$%!&'(!)'*+$,-,.*!,/!&'(!)0(.%1%&!/(21-(!3,4*5!6(0!31+$7!2,4(-!81 +!7,2)0$+(4!,/!1!

&,0+,!8$&'!1!9&(09+:!3$0&'!71%1-:!1%4!1!)$(7(!17&$%.!1+!3,&'!&'(!3-144(0!1%4!0( 7&92 5;< !

='(!21%$)9-1&(4!7,04+!$%!,04(0!&,!0()-$71&(!&'(!7,%&017&$,%!1%4!4$-1&$,%!,/!&'(!3$0&'!

71%1-!1%4!134,2$%1-!29+7-(+5;> !?1--+!,/!/130$7!8(0(!9+(4!&,!70(1&(!+'$/&$%.!21++(+!

490$%.!-13, 05;; !@,9401*!81+!1!+977(++/9-!14A(0&$+(0!/,0!'(0+(-/!1%4!'(0!70(1&$,%+!

&'0,9.'!'(0!'$.'-*!(%&(0&1$%$%.!-( 7&90( +5"BB!C-&',9.'!%(A(0!2100$(4:!+'(!1++92(4!

&'(!&$&-(!DE1412(F!&,!$%70(1+(!'(0!19&',0$&1&$A(!+&1&9+!1%4!&,!4((2)'1+$G(!'(0!-17H!

,/!/$0+&I)(0+,%!(J)(0$(%7(!$%!7' $-43$0&' 5"B" !='(!1-+,!21$%&1$%(4!1!2,0(!4$)-,21&$7!

4(2(1%,0!&,8104!21-(!2$48$A(+!&'1%!+,2(!,/!'(0!/(21-(!)((0+5 "B#!

! E1%I2$48$A(+!1+!8(--!1+!/(21-(!,%(+!10,9%4!&'(!7,%&$%(%&!8(0(!$%+)$0(4!&,!

70(1&(!&'($0!,8%!A10$1%&+!,/!&'(!@,9401*!2,4(-:!$%7-94$%.!&'(!/12,9+!21%I2$48$/( !

K$--$12!=2 ( --$( 5"BL!M'(!2$48$/(!N-$G13(&'!O$'(--!81+!-$H(-*!4(+70$3$%.!'$+!8'(%!+'(!

8 0, &( P"BQ!

!
!DM'$+!81+!1!8,,4(%!+&1&9(:!0()0(+(%&$%.!1!8,21%!8$&'!7'$-4:!8',+(!
3(--*!81+!,/!-(1&'(0:!$%!8'$7'!1!3-144(0!/9--:!)(0'1)+:!,/!+21--! R$5(5!
8(1HS!3((0:!0()0(+(%&(4!&'(!9&(09+5!M'$+!3-144(0!81+!+&,))(4!8$&'!1!
7,0H:!&,!8'$7'!81+!/1+&(%(4!1!+&0$%.!,/!)17H&'0(14!&,!&1)!$&:!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
;< !@10-*-(:!L<T5!
;> !@10-*-(:!L<T5!
;; !@10-*-(:!L<T5!
"BB!@10-*-(:!L<T5!
"B" !O$%1!U1&&%(0!V(-310&:!!"#$%&'()*$+&,-&.#/$0$1&*2345$6',$+5*2#45$3.$+6,67#$89$
:39,465 !W?(0H(-(*P!X%$A(0+$&*!,/!@1-$/,0%$1!Y0(++:!";;>Z:!;TI;[5 !
"B#!V(-310&:!<<:!;;I"BB5!!
"BL!\%!=2(--$(]+!4,--:!+((!1!30$(/!2(%&$,%!3*!K$--$12!=2(--$(!$%!0$!4#62&*#$3'$2"#$
!"#345$6',$;46<2&<#$3.$+&,-&.#45!W?$02$%.'12P!M'(!@-1++$7+!,/!\3+&(&0$7+!1%4!
V*%(7,-,.*!^$3010*:!";;BZ:!,%!&'(!/$0+&!)1.(!,/!'$+!)0(/17(5!=((!1-+,!E7V01&':!<"I<#5!
"BQ!_,'%!^5!M',0%&,%:!=6'$>6'$?57*,5@/$+#,&<6A$042&*2$3.$2"#$B&("2##'2"$:#'2945!
W@1230$4.(:!O(8!`,0HP!\-(1%4(0!Y0(++:!";>#Z:!""a!N-$G13(&'!O$'(--:!0$!4#62&*#$3'$2"#$
042$3.$+&,-&.#45!W?$02$%.'12P!M'(!@-1++$7+!,/!\3+&(&0$7+!1%4!V*%(7,-,.*!^$3010*:!
";;QZ:!,0$.$%1--*!)93-$+'(4!$%!^,%4,%!3*!!C5!E,0-(*:!"<[B:!TBa!T#5!!
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$%%&'($)&**+,!&)-!-./$)'01&0.!()!&!2&*2&3*.!/&) ).1!04.!5*$6()7!$5!04.!
1.- 8%$*$1.-!6&0.1'9!:)!'4$10,!()!04.!/(--*.!$5!04.!3*&--.1!6&'!&!6&;!
-$**,!0$!64(%4!6.1.!7(<.)!<&1($='!2$' (0($) ' 9>"?@!

!
A/.**+ !$=05(00.-!&0!*.&'0!$).!$5!4('!%$)01&20($)'!6(04!*.<.1',!&!7*&''!=0.1=',!&)-!&!

*.&04.1!B3&3+,C!5(**()7!04.!6$/3!6(04!&/)($0(% !5*=(-!$5!3..1!$1!.<.)!%4&/ 2&7) . 9"?D!

E('! *.%0=1.'!6.1.!*(F.*+!G=(0.!04.&01(%&*9!H3'0.01(%!/&%4().'!$1!B24&)0$/'C!6.1.!

='.-!()0$!04.!)().0..)04!%.)0=1+,!$50.)!&'!&-<.10('./.)0'!$5!&!/&) 8/(-6(5.I' !

. ; 2. 10(' . 9"?J !

! H3'0.01(%!-=//(.'!7.).1&**+!21$<(-.- !04.!0&%0(*(0+!5$1!4&)-'8$)!0.&%4()7!

64(*.!6&;!/$-.*' !&**$6.- !5$1!&!/&;(/=/!$5!<('=&*!.55.%09!K&%4!&221$&%4!

1.21.'.)0.-!&!-(-&%0(%!24(*$'$24+L 04.!6&;!/$-.*!3&'.-!/$1.!$)!04.!&%&-./(%!

01&-(0($)!$5!'..()7!&)-!04.!$3'0.01(%!/$-.*!$)!/(-6(<.'I!01&-(0($)'!$5!0&%0(*.!

.;2.1(.)%.9!M$).04.*.'',!2=3*(%!.-=%&0($)!1.G=(1.-!.)0.10&()()7!&=-(.)%.'!)$!

/&00.1!041$=74!<('=&*!'2.%0&%*.'!$1!04.&01(%&*!21.'.)0&0($)'9!

! N&;!/$-.*'!&)-!$3'0.01(%!-=//(.'!'.1<.-!04.(1!&=-(.)%.',!3=0!04.(1!

%1.&0$1'!%$)0()=&**+!01(.-!0$!()%1.&'.!04.!&%%=1&%+!&)-!=0(*(0+!$5!04.(1!/$-.*'9!

O&-&/.!-=!P$=-1 &+!1.5().-!4.1!/$-.*!%$)0()=$='*+!0$!&%4(.<.!&!3.00.1!(-.&!$5!04.!

5..*!$5!<&1($='!/='%*.'!()!04.!/$04.1I'!3$-+9!Q$)0&)&,!$)!04.!$04.1!4&)-,!01(.-!0$!

/&F.!/$-.*'!3.00.1!'=(0.-!0$!1.2.&0.-!='.!5$1!0.&%4()7!'0=-.)0'!3&'(%!&)&0$/+9!!

K&%4!$3R.%0,!041$=74!-(55.1.)0!&221$&%4.'!0$!0.&%4()7,!(/21.''.-!).6!6&+'!$5!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
"?@!M(4.**,!@?9!
"?D!S(.'F.,!JT9!U(%4&1-!O&))()74&/!&*'$!='.-!7*&''!()!4('!/&%4()., !3=0!-.0&(*'!$5!(0!
4&<.!)$0!3..)!1.%$1-.-!()!F)$6)!0.;0'9!S(.'F.,!J#9 !
"?J !V.14&1-!U(00.1,!BW=1!K)06(%F*=)7!-.'!7.3=10'4(*5*(%4.)!X4&)0$/'!(/!"Y9!=)-!T?9!
Z&414=)-.109C!!"#$%$&'$()*+$(,'"(-.*/+&01,!" 9[!\"YD D]^!TT[8T#[_!S(.'F.,!J# 8JJ9!
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$%&$'($)*()+!,-$!./01!(),/!2$0(*34!$05*3,(/)6!7-$!83'(/59!23:$'9!3)0!59$'9!-30!

349/!0$8$4/&$0!3!'3)+$!/;!/&()(/)9!/;!-/<!59$;54!$),$',3()2$),!(9!()!$05*3,(/)6! !

! =3%!2/0$49!0(0!)/,! ;30$!3<31>!,-/5+-!2/9,!;54 4?;(+5'$0!/)$9!+38$!<31!,/!

&3',(34!2/543+$9!;/'! 0(3+)/9,(*! 0$2/)9,'3,(/) !()!2$0(*()$6!7-$!@)+4(9-!2/0$4!

23:$'! A/9$&-!7/<)$!B"CDE?"CFGH!*'$3,$0!9,'(:()+41!3)(23,$0 !&/',(/)9!/;!,-$!./01!

<(, -!&($*$9!*5,!/5,!,/!9-/<!0$,3(4>!.5,!-$!</':$0!43'+$41!()!2/543+$96!BI(+6!J6KJH!L$!

349/!230$!3!)52.$'!/;!&/','3(,9!3)0!'$4($;9!5)'$43,$0!,/!3)3,/216 !!

! M,-$'!2/0$49!*/),()5$0!,/!,/5'!@5'/&$!(),/!,-$!,<$),($,- !*$) ,5' 16"DC!7-$!

3)3,/2(N$0!</23)!;(,!(),/!)()$,$$),- ?*$),5'1!&/&543'!0(8$'9(/)9!95*-!39!,3.4$35%!

8(83),!/;!</2$)!(2&$'9 /)3,()+!;32/59!(23+$'1!3)0!O94$$&()+!</2$)P!3, !;3(' 96"DG!

7-$9$!O94$$&()+!</2$)P!*/540!.$!4(8()+!</2$)!/'!<3%</':9>!/;,$)!0(9&431$0!5)0$'!

+4399!8(,'()$9!25*-!4(:$!,-$!$3'4($'!3)3,/2(*34 !< 3%$96""D !M)$!;$3,5'$0!3!</23)!39!

Q)/<!=-(,$!<-/2!/)4//:$'9!</540!:(99!,/!9 $$!(;!,-$('!3;;$*,(/)9!'$8(8$0 !- $' 6""" !

R)!"FEF>!S-(4(&&$!T5',(59!230$!3!<3%!2/0$4!/;!3!</23)!,-3,!3&&$3'$0!,/!

. ' $3,- $6""K !!M,-$'9 !3&&$3'$0!3,!U3032$!7599350V9!259$52!()!"CW">!3)0!()! ,-$!

"CFD9!()!S($''$!Q&(,N$'V9!X'3)0!U59Y$!Z)3,/2([5$!$,!@,-)/4/+([5$ >!<-(*-!349/!

*/),3()$0!3)3,/2(*34 !2 / 0$496""J !

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
"DC!I'3)*$9*/!S3/4/! 0$!T$+4(3>!O7-$!R2&/',3)*$!/;! \ $()+!I4/'$),()$]! Z!A/5')$1!
Z'/5)0!,-$! = /'40!;/'! = 3%!Z)3,/2(*34!^$)59$9 >P!!"#$%"&!KE6" !BKD""H]!CJ?"DC6!
"DG!M)!O94$$&()+!.$35,($9P!3,!;3('+'/5)09>!9$$!A/3))3 !@.$)9,$()>!'()*+#,-./%$,0*
1)#"&2*3,45*6.75*8),-(5*,#7*-()*9$&-,-%$!B_$<!`/ ':]! a(9,'(.5,$0!Z',!S5.4(9-$'9>!R)*6>!
KD"EH]!"WE?"WF6!7-$!.'$3,-()+!7599350!2/0$4!(9!2$),(/)$0!()!b(*-3'0!a6!Z4,(*:>!
'()*:(.;&*.<*=.#7.# !BT32.'(0+$>!U6!Z6]!L3'83'0!c)(8$'9(,1!S'$99>!"GFCH]!JJW6!
""D !@.$)9,$()>!"WE6!
""" !@.$)9,$()>!"WE6!
""K !@.$)9,$()>!"FW6!
""J !d3,-'1 )!Z6!L/;;23))>!OQ4$$&()+!\$35,($9!()!,-$!I3('+'/5)0>P!9,>0?*@.A"0,>*1%&",0*
B"0-">)>!#6K!BKDDEH]!"#"?"#J6!
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! $%&!'()&*+!,-.!/')&(*!-0&!*+1((!'2!)1*3(-4!12! '0!2&-0!+%&10!'01512-(!*1+&*!12!

6('0&27&8!91&22-8!:;)-3&*+8!-2)!<-5(1-01=!>+%&0*8!'?+&2!/-)&!?'0! +0-@&(125!

&.%1A1+1'2*8!?';2)!+%&10!,-4!12+'!+%&!/-0B&+!-2)!-0&!+')-4! *30&-)!-70'**!-!@-01&+4!'?!

*71&2+1?17!-2)!3&0*'2-(!7'((&7+1'2*=!C'2&+%&(&**8!+%&!*+01)&*!/-)&!A4!/')&( D/-B&0* !

12?'0/&)!-2)!12*310&)!'+%&0*!+'!&.3('0&!2&,!/-+&01-(*!?'0!*1/1(-0!?'0/*=!!

! E&*31+&!F-!G3&7'(-H*!*;77&**8!1+H*!)10&7+'0!6&(17&!6'2+-2-!*+1((!/;((&)!'@&0!+%&!

,-4*!12!,%17%!-!@1*;-(!/')&(!7';()!&.30&**!+%&!&2+10&+4!'?!+%&!%;/-2!A')4I!

!
J$%&!,-.,'0B*!-0&!/-24!3-0+*!'0!/&/A&0*!)1*('7-+&)!?0'/!+%&!%;/-2!A')48!
,%17%!)'!2'+!?'0/!-!,%'(&8!2'0!7-2!+%&48!-2)!,%17%!)'!2'+!7'2@&4!+%&!1)&-!'?!
+%&!&2+10&+48!2'0!)'!+%&4!1((;*+0-+&!+%&!0&(-+1'2*%13*8!+%&!*1+&*!-2)!3'12+*!'?!
-++-7%/&2+!A&+,&&2!K+%&!3-0+*L!-2)!,1+%!+%&!A')4!-*!-!,%'(&=!$%&!,-.!
/')&(*!-0&8!+%&0&?'0&8!+%&!,%&&(*!-2)!/&7%-21*/*!'?!-!,-+7%!)1*/-2+(&)8!
3-0+1+1'2&)8!)1@1)&)8!)1*3(-7&)8!+%-+!,1((!2&@&0!7'2@&4!+%&!3&0?&7+!1)&-!'?!-!
,%'(&!,-+7%8!1+*!;*&*8!1+*!0&(-+1@&!7'2+12;1+48!%',!'2&!31&7&!1/3-7+*!-2'+%&08!
-2)!+%&0&?'0&!'?!+%&!/&7%-21*/!1+*&(?!=!=!=M""N !

!
C'2&+%&(&**8!6'2+-2-!*+1((!A&(1&@&)!+%-+!+%&!3*&;)'D)1**&7+1'2!'?!*;7%!/')&(*!,-*!
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