
HAL Id: pasteur-01609949
https://pasteur.hal.science/pasteur-01609949

Submitted on 4 Oct 2017

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Distributed under a Creative Commons Attribution - NonCommercial - ShareAlike 4.0 International
License

Revisiter les archives de l’Institut Pasteur
Henri Prof Buc

To cite this version:
Henri Prof Buc. Revisiter les archives de l’Institut Pasteur. Les archives de la recherche : Problèmes
et enjeux de la construction du savoir scientifique, Jan 2012, Orsay, Paris, France. �pasteur-01609949�

https://pasteur.hal.science/pasteur-01609949
http://creativecommons.org/licenses/by-nc-sa/4.0/
http://creativecommons.org/licenses/by-nc-sa/4.0/
http://creativecommons.org/licenses/by-nc-sa/4.0/
https://hal.archives-ouvertes.fr


! "!

!!

!

!

!

!

!"#$%$&"!'("%')!*+$#"%',"'(-$.%&$&/&'0)%&"/!'

'
!

!

+1234'567'

,43178163'91'317:137:1;':<2<3=431'>*.!%?'$2;84868'0=;8163@'
'

!

!

!

#$%!&$&'($%!)$!*+,-%./.0.!12%.$0(!)$!12(/%!3-.!.30430(%!5.5!2..2675%!8!*$0(!7/%.3/($9!

#$! :;*$! )$%! <(67/=$%! )$! *+,-%./.0.! 12%.$0(! 2! 5.5! 6(55! $-! ">?@! :30(! )3--$(! 0-! 62)($!

40(/)/A0$!:(56/%!8!6$..$!!=3*3-.59!B(3/%!%30(6$%!)/CC5($-.$%!3-.!63-.(/'05!8!*2!(/67$%%$!)$%!

C3-)%! A0/! D! %3-.! $-.($:3%5%E! *$%! 2(67/=$%! 7/%.3(/A0$%F! /%%0$%! )0! (2%%$&'*$&$-.! )$!

)360&$-.%! 63**$6.5%! 2-.5(/$0($&$-.! %0(! :*26$! 30! 8! *+$G.5(/$0(F! *$%! 2(67/=$%!

2)&/-/%.(2./=$%F!(5%0*.2-.!)0!=$(%$&$-.!!(5H0*/$(!$.!63)/C/5!)$!)360&$-.%!$.!:(3=$-2-.!

)$%! %$(=/6$%! (2..2675%! 8! *2! I/($6./3-! )$! *+,-%./.0.F! *$%! 2(67/=$%! %6/$-./C/A0$%!

63-.$&:3(2/-$%!$-C/-F!)5&2(67$!%D%.5&2./A0$!)$!63**$6.$!$CC$6.05$!%$*3-!0-!:(3.363*$!

.(J%!:(56/%9!K$!C$(2/!/6/!2::$*!8!6$%!.(3/%!%30(6$%9!

! K+2/! :(2./A05! /-.$-%5&$-.! ! 6$! %$(=/6$! )$%! <(67/=$%! )$:0/%! *+2-! LMMM! :30(! )$0G!

(2/%3-%! )/CC5($-.$%9! N3&&$! 67$(67$0(F! 4$! %0/%! ($=$-0! %0(! *+5*2'3(2./3-! )$! :*0%/$0(%!

&2-0%6(/.%! A0/! 3-.! C2/.! )2.$! )2-%! *$%! 2--5$%! OM! )2-%! *$! )3&2/-$! )$! *2! P/3*3H/$!

Q3*560*2/($9!,*%! !3-.!63-)0/.!8!*+5*2'3(2./3-!)+0-!&3)J*$!.(J%!%:56/C/A0$!:30(!$G:*/A0$(!

63&&$-.!%3-.!63-.(;*5%!:2(!)$%!%/H-20G!&5.2'3*/A0$%!*+26./=/.5!$-RD&2./A0$!)$!6$(.2/-%!

$-RD&$%!6*5%!)0!&5.2'3*/%&$9!K+2/!:0!&$%0($(!63-6(J.$&$-.!%0(!6$!62%!*+/&:3(.2-6$!A0$!

($=S.! *2! 63-C(3-.2./3-!)$!-3&'($0G! .5&3/H-2H$%F! 63-%/H-5%! ($=/%/.5%! $.! 63&:*5.5%!!"#$

0-$! /-.$(26./3-! $-.($! 2(67/=/%.$%F! 7/%.3(/$-%! )$%! %6/$-6$%! $.! %6/$-./C/A0$%! 63-6$(-5%9!

I$:0/%F!63&&$!&$&'($!26./C!)0!63&/.5!%6/$-./C/A0$!A0/!63-.(;*$!*$%!:(365)0($%!%0/=/$%!

:2(! 6$!:;*$!)T<(67/=$%F! 4$!:2(./6/:$!8! ! *2! ($6$-%/3-!)$%! C3-)%F! 8! ! *+2&5*/3(2./3-!)$! *$0(!

&/%$! $-! /-.$(26./3-F! $.! 8! *$0(! $-(/67/%%$&$-.! :2(! ! ($67$(67$! )$! )360&$-.%!

63&:*5&$-.2/($%!20:(J%!)+2-6/$-%!&$&'($%!)$!6$.!,-%./.0.F!6$!A0/F!63&&$!3-!*$!=$((2F!2!

63-)0/.!8!0-$!/-C*$G/3-!)$!*2!:(365)0($!)+2(67/=2H$!)2-%!*$%!62%!3U!/*!2::2(2/.!:3%%/'*$!

)$!)360&$-.$(!*2!=/$!%6/$-./C/A0$!)$!.30.$!0-$!5A0/:$!)$!($67$(67$%9!

!

!)A'(-BC=D<3=84<2'96'E<9FC1'91'G<2<9?'HIE=2'18'*:=2J16K'

I2-%! %3-! */=($! V*$! W2%2()! $.! *2! X56$%%/.5VF! K26A0$%! Q3-3)! ! 2-2*D%$! *$!

C3-6./3--$&$-.!!)$!*2!6$**0*$!20!-/=$20!&3*560*2/($!$.!*$!C2/.!($:3%$(!%0(!)$0G!:/*/$(%F!*2!

(5:*/62./3-!!)0!&2.5(/$*!H5-5./A0$!2%%0(2-.!*2!.(2-%&/%%/3-!C/)J*$!)$!*+/-C3(&2./3-!)+0-$!

H5-5(2./3-! ! 8! *2! %0/=2-.$F! $.! *$! 63-.(;*$! $CC/626$! )$%! C*0G!&5.2'3*/A0$%! 20! .(2=$(%! )$%!

$-RD&$%!)$!(5H0*2./3-9!N$!%$63-)!.7J&$!2!)3--5!*/$0!8!)$!63-%.2-.%!)5=$*3::$&$-.%!8!

*+,-%./.0.!12%.$0(!)$!">OM!20!&/*/$0!)$%!2--5$%!">@YF!60*&/-2-.!2=$6!*+5*2'3(2./3-!)+0-!

&3)J*$! C2&$0GF! )/.! )$%! .(2-%/./3-%! 2**3%.5(/A0$%! :0'*/5! :2(! K26A0$%!Q3-3)F! A0/! C0.! *$!

(5)26.$0(!:(/-6/:2*!)0!&2-0%6(/.F! K$CC(/$%!ZD&2-F!:7D%/63[67/&/%.$! ($-3&&5F!$.! K$2-[



! L!

1/$(($!N72-H$0GF!A0/!.$(&/-2/.!2*3(%!8!*+,-%./.0.!12%.$0(!%3-!.(2=2/*!)$!.7J%$F!)56/%/C!:30(!

*+5=3*0./3-!)0!%04$.!\"]9!

#2!H$-J%$!)$! ! 6$! 63-6$:.! .30.! 63&&$! *+5*2'3(2./3-!)0!&3)J*$!A0/! *0/! 2! C2/.! %0/.$!

A0$*A0$%! 2--5$%! :*0%! .2()! 2! ($.$-0! .(J%! .;.! *+2..$-./3-! )$! -3&'($0G! 7/%.3(/$-%! )$%!

%6/$-6$%! \:2(!$G$&:*$! \L[^]]! $.! %0%6/.5!)$!-3&'($0G! .5&3/H-2H$%!$.! /-.$(=/$_%! \`[Y]9!

N$%! .5&3/H-2H$%! =/$--$-.! 63&:*5.$(! *$%! )3--5$%! 2(67/=/%./A0$%! '(0.$%F! 266$%%/'*$%! 20!

Q$)/62*!a$%$2(67!N30-6/*!8!N2&'(/)H$F!8!W2(=2()!30!8!P$(b$*$D9!Q2/%F!%2-%!2060-!)30.$F!

6+$%.! 8! *+,-%./.0.! 12%.$0(! A0$! %3-.! 2&2%%5$%! *$%! )3--5$%! *$%! :*0%! 2'3-)2-.$%! $.!

&$/**$0($%!%30(6$%!)+/-C3(&2./3-!%0(!*$!%04$.9!#2!(/67$%%$!)$!6$!!C3-)%!2(67/=/%./A0$!)3/.!

'$20630:!8!*2!)5=3./3-!)$!*2!%$6(5.2/($!)$!K26A0$%!Q3-3)F!Q2)$*$/-$!P(0-$(/$F!:30(!%3-!

:2.(3-9!N3&&$!%$6(5.2/($F!$**$!2!63-%$(=5!*$%!'(30/**3-%!$.!*$%!=$(%/3-%!%066$%%/=$%!)$%!

2(./6*$%! &24$0(%! )0! )3&2/-$9! c-%0/.$F! 63&&$! :/*/$(! )0! d$(=/6$! )$%! <(67/=$%F! $**$! 2!

&5.73)/A0$&$-.! 6*2%%5! *$%! 63(($%:3-)2-6$%! )$! *+5:3A0$! ! $.! *$%! =$(%/3-%! )$! .30%! *$%!

.$G.$%! )$! K9! Q3-3)! A0+$**$! 2=2/.! :0! %20=$H2()$(9! c-C/-F! $**$! 2=2/.! 8! *+5:3A0$! .$-0! 0-!

430(-2*!%0(!*+26./=/.5!)0!%$(=/6$F!-30%!*2/%%2-.!2/-%/!*$!.5&3/H-2H$!)+0-$!-3-!%6/$-./C/A0$!

%0(!*$%!/-.$(26./3-%!A0$!63-.(26.2/.!%3-!:2.(3-!20!430(!*$!430(!\O]9!!

N$%!)360&$-.%F!63&:*5.5%!:2(!)/=$(%$%!/-60(%/3-%!)2-%!)+20.($%!'/'*/3.7JA0$%F!:2(!

*$%!.5&3/H-2H$%!)+20.($%!%6/$-./C/A0$%!)$!*T,-%./.0.!&T3-.!:$(&/%!)+2'3()!)$!($63-%./.0$(!

0-$!67(3-3*3H/$!:(56/%$!)$! *+5*2'3(2./3-!%066$%%/=$!)$!%$:.!&2-0%6(/.%F! !)$!)($%%$(!0-!

5.2.! ! )$%! 672-H$&$-.%! $.! )$%! (2.0($%! )$! 6$%! .$G.$%F! $.F! :2(! 63-%5A0$-.F! ! )$! ($%.20($(!

*+5=3*0./3-! )$! *2! :$-%5$! )$! *$0(! :($&/$(! 20.$0(! 20! 630(%! )$%! 2--5$%9! c-%0/.$F! 672A0$!

.(2-%/./3-! $-.($! 0-! .$G.$! $.! *$! %0/=2-.! 2! :0! S.($! 63&:*5.5$! :2(! *+$G2&$-! )$! *2!

63(($%:3-)2-6$!$-.($.$-0$!8!*+5:3A0$!:2(!Q3-3)!2=$6!%$%!/-.$(*360.$0(%!5.(2-H$(%F!6$!

A0/! 2! :$(&/%! )$! C2/($! 0-! :($&/$(! '/*2-! )$%! /-.$(26./3-%! 6(06/2*$%! A0/! 3-.! :(/%! :*26$! 8!

672A0$!5.2:$!)$!*2!(5)26./3-!\@]]e!63&:/*2./3-!!)3--5$!)2-%!*2!C/H0($!"]!

!! ,*!$%.!'/$-!6$(.2/-!6$:$-)2-.!A0$!*2!($63-%./.0./3-!3:5(5$!:(/=/*5H/$!)$!'$20630:!

*$!=560!)$! *+0-!)$%! .(3/%!20.$0(%9!c**$!-$!-30%!3CC($!)$! C2/.!A0+0-$!=/%/3-!:2(./$**$&$-.!

'/2/%5$!)$!6$..$!2=$-.0($!%6/$-./C/A0$9!Q2/%F! *$!.(2=2/*!2663&:*/F! *$!C2/.!)+2=3/(!6$(-5!%$%!

R3-$%!)+3&'($F!30=($-.!)$!-30=$**$%!:3%%/'/*/.5%!)+2::(3C3-)/%%$&$-.!)$!*2!H$-J%$!)$!!*+!

f0=($F!/&:*/A02-.!$-!:2(./60*/$(!*$!.(2=2/*!2(67/=/%./A0$!8!=$-/(9!c-!$CC$.F!*$%!2(67/=$%!)$%!

20.($%! :(3.2H3-/%.$%! -$! %3-.! :2%! $-63($! .3.2*$&$-.! )5:3%5$%! 30! /-=$-.3(/5$%9! g-!

/&2H/-$! )3-6! 63&&$-.! :$0.! %$! &$..($! $-! (30.$F! 8! .(2=$(%! *2! 63**$6.$! )$! -30=$20G!

/-.$(=/$_%! $.! *$! 6*2%%$&$-.! )$! -30=$20G! )5:;.%F! 0-$! :(365)0($! )$! 63-C(3-.2./3-!

&5&3(/$**$!$-H*3'2-.!.30%!*$%!20.$0(%!)$!6$%!&2-0%6(/.%9!!

! N$! 63(:0%! $-! 630(%! )$! 63-%./.0./3-! =$0.! /**0%.($(! 63&&$-.! %+5*2'3($! )2-%! *$!

%$(=/6$!)$!Q3-3)!0-$!:$-%5$!&24$0($!:30(!*2!P/3*3H/$!Q3)$(-$9!h-$!C3/%!&/%!$-!3()($F!

%2!=2*$0(!:5)2H3H/A0$!%20.$(2!20G!D$0G9!I2-%!*$!C0.0(F!/*!:30((2!:$0.!S.($!%+/-.5H($(!)2-%!

0-! %/.$! :2%.$0(/$-! 30=$(.! 20G! 5.0)/2-.%F! :(3*3-H$&$-.! ! :3%%/'*$! ! )0! Q0%5$! )$! 6$.!

,-%./.0.9!

!

5A!*<EE128'=37:4L13'C1;'83=L=6K'9-621'BM64N1'91'317:137:1;'12'D4<C<J41'
! #+$G$&:*$!:(565)$-.!&3-.($!63&&$-.!*+$-.($./$-!)+0-!(/67$!C3-)%!2(67/=/%./A0$!

:$(&$.! ! )$! 6*2(/C/$(! :(3H($%%/=$&$-.! *$%! /-.$(26./3-%! A0/! 3-.! 5.5! /&:3(.2-.$%! )2-%! *2!

H$-J%$!)+0-! .$G.$9! ,*! %+2H/.!)J%! *3(%!)+0-!672-./$(!30=$(.F! %30(6$!)$! (5$G2&$-%!:30(! *2!

63&&0-20.5!)$%!2(67/=/%.$%!$.!)$%!7/%.3(/$-%!/-.5($%%5%9!!

I360&$-.$(!*+5=3*0./3-!)$%!.(2=20G!63-6$(.5%!)$!:*0%/$0(%!5A0/:$%!%0(!0-!H(2-)!:(34$.!

63-%./.0$!0-!672-./$(!$-63($!:*0%!=2%.$9!,*!-$!:$0.!!6$(.2/-$&$-.!:2%!%+2::(57$-)$(!:2(!

*2! %$0*$! 63**$6.$! $.! *2! %$0*$! $G:*3/.2./3-!)$%! 2(67/=$%! )$%! :*0%! :($%./H/$0G!)+$-.($! $0G9!

X30%!$-=/%2H$3-%!)$!($.(26$(! *+5=3*0./3-!)$! *2!P/3*3H/$!Q3*560*2/($!8! *+,-%./.0.!12%.$0(!



! ^!

$-! ($=/%/.2-.! $.! $-! ! 63&:*5.2-.! )$! C2i3-! 6/'*5$! 0-$! 63**$6.$! %+5.2*2-.! %0(! %3/G2-.$! 2-%!

$-=/(3-! $.! 63-6$(-2-.! .($-.$! 5A0/:$%! 20! &/-/&0&9! <=$6! I2-/$*! I$&$**/$(! $.!

c&&2-0$**$!P$-$.F!2(67/=/%.$%!8! *+,-%./.0.!12%.$0(F!-30%!2=3-%!)3-6!)56/)5!)$! C2/($!0-!

$%%2/!:/*3.$F!.$%.!)$!*2!!C2/%2'/*/.5!)$!6$!:(34$.!$-!3:5(2-.!)$!*2!C2i3-!%0/=2-.$E!

!"9!a$6$-%$(! *$%!)5:;.%!63-6$(-2-.!0-$!0-/.5!)$!($67$(67$%!)$! *+,-%./.0.!12%.$0(!3U! ! *2!

:(365)0($! )+2(67/=2H$! :(563-/%5$! 8! *+5:3A0$! 2=2/.! 5.5! &5.73)/A0$&$-.! %0/=/$F! $.!

/&:*/A02/.!0-$!C(26./3-!/&:3(.2-.$!)$%!67$(67$0(%!/-H5-/$0(%!$.!.$67-/6/$-%!)$!*+5A0/:$9!

L9! ! j2/($! 0-! 5.2.! )$%! &2-A0$%F! *$! ($:5(2H$! )$! .30.! )360&$-.! A0/%! 8! *2! (5C*$G/3-F! %$!

(5=J*$(2/.! 6(06/2*! :30(! :(56/%$(! *+5=3*0./3-! )$! *+26./=/.5! %6/$-./C/A0$! )$! *+5A0/:$9! k3/(!

63&&$-.! 6$(.2/-%! )$! 6$%! &2-A0$%! :30((2/$-.! S.($! $-63($! 63&'*5%9! c*/&/-$(! *$%!

)30'*3-%9!

^9! 12(! ($630:$&$-.! 2=$6! )+20.($%! )360&$-.%! $-.($:3%5%! )2-%! *$%! 2(67/=$%F! 30! :2(!

/-.$(=/$_F!)5.$(&/-$(!*$%!:(/-6/:2*$%!/-C*$G/3-%!)$!*2!63-)0/.$!)$!*2!($67$(67$!)2-%!6$..$!

0-/.59! #2! .(2)0/($! :2(! 0-! V2('($! :7D*3H5-5./A0$V! &2-/C$%.2-.! *2! )/=$(%/C/62./3-! )$%!

.7J&$%!)$!($67$(67$!$.!*$0(!($*2./3-!2=$6!)+20.($%!5=3*0./3-%!)$!*2!P/3*3H/$!Q3*560*2/($F!

8!12%.$0(!30!)2-%!*2!($67$(67$!C(2-i2/%$9!

`9! <0! =0! )0! (5%0*.2.! 3'.$-0! %0(! 6$..$! 5.0)$! :3-6.0$**$F! )5.$(&/-$(! A0$*A0$%! 6(/.J($%!

:$(&$..2-.! )$! 40H$(! %30%! A0$**$%! 63-)/./3-%! 6$..$! .$-.2./=$! :30((2/.! S.($! =2*/)5$! $.!

5.$-)0$e! :(563-/%$(! )J%! *3(%! ! 0-$! /-C*$G/3-! )$%! :(365)0($%! 2(67/=/%./A0$%F! %3/.! )2-%!

*+2-2*D%$!)$%!)5:;.%!)548!$CC$6.05%F!%3/.!)2-%!*$!($60$/*!)$!-30=$20G!5*5&$-.%9!cG2&/-$(!

$-!%3&&$!63&&$-.!.(2-%:3%$(!6$..$!:(365)0($!8!)+20.($%!0-/.5%!)$!($67$(67$9!

!

! <=2-.! )+2-2*D%$(! 6$..$! .$-.2./=$F! /*! $%.! -56$%%2/($! )$! 62(26.5(/%$(! (2:/)$&$-.! *2!

-2.0($! )$%! )360&$-.%! 2(67/=5%! 8! *+,-%./.0.! 12%.$0(9! #$%! %30(6$%! $-! %3-.! 75.5(3HJ-$%F!

63&&$!4$!*+2/!!(2::$*5!)2-%!*+/-.(3)06./3-9!#$!)5:;.!)$%!&2.5(/20G!62(26.5(/%2-.!*+26./=/.5!

%6/$-./C/A0$!$.!.$67-/A0$!2!0-$!'2%$!40(/)/A0$E!*2!I/($6./3-!)3/.!2=3/(!%30%!*2!&2/-!.30%!

*$%! )360&$-.%!A0/F! $-! 62%!)$! 62%!)$! 63-.$%.2./3-!)+0-$!)5630=$(.$F! $-!:2(./60*/$(! 8! *2!

%0/.$! )+0-! )5:;.! )$! '($=$.F! C$(2/$-.! C3/! )$! *+3(/H/-2*/.5! $.! )$! *+2-.5(/3(/.5! )$%! .(2=20G!

$CC$6.05%!8! *+,-%./.0.9!I2-%! *$!&S&$!$%:(/.!%3-.!2(67/=5$%! .30.$%! *$%!:/J6$%!2..$%.2-.!)$!

*+26./=/.5!)$%!)/CC5($-.$%! /-%.2-6$%! $.! %$(=/6$%!)$! *+,-%./.0.! 20GA0$*%! %3-.! 2..2675$%!)$%!

3'*/H2./3-%!*5H2*$%9!I$!:*0%F!*$%!&$&'($%!%2*2(/5%!!)$!*+,-%./.0.!%3-.!*/'($%!)$!:(3:3%$(!$-!

63&:*5&$-.!)$%!)360&$-.%!2..$%.2-.!)$!*$0(!26./=/.5!%6/$-./C/A0$9!N$0G[6/!-$!%$(3-.!:2%!

-56$%%2/($&$-.! ! )$%! 56(/.%F! $.! :$0=$-.! S.($! 63-%/)5(5%! %30%! )$%! 2-H*$%!&0*./:*$%9! 12(!

$G$&:*$F!*$!)5:;.!)+0-$!63**$6./3-!)$!*2&$%!:(5:2(5$%!:30(!!0-!$G2&$-!$-!&/6(3%63:/$!

3:./A0$!)$!.5(2.362(6/-3&$%!:30((2!S.($!$CC$6.05!:30(!)$0G!(2/%3-%!-3-!$G6*0%/=$%E!0-$!

62(26.5(/%2./3-! &3(:73*3H/A0$! :(5*/&/-2/($! 2=2-.! A0$! %3/.! $CC$6.05$! )2-%! *+0-/.5!

63&:5.$-.$F! ! 0-$! 2-2*D%$! &3*560*2/($! )$! 6$..$! $(($0(! )$! )5=$*3::$&$-.! e! 30!

5=$-.0$**$&$-.! ! 63&&$!:/J6$! 40%./C/62./=$! !:30(!0-!5=$-.0$*! .(2/.$&$-.!A0/! 20(2/.! 5.5!

)5630=$(.!)2-%!*$!&S&$!/-%./.0.9!#+$CC/626/.5!)$%!:(365)0($%!2)3:.5$%!20!:;*$!<(67/=$%!

*0/! 2! =2*0!)$! ($60$/**/(! ! 0-$! .(J%! H(2-)$!A02-./.5!)$!)360&$-.%! 62(26.5(/%2-.! *+26./=/.5!

%6/$-./C/A0$! )$! *+,-%./.0.! )2-%! *$! %/J6*$! 5630*59! \h-$! %36/5.5! :(/=5$! %.36b$! 8! *+7$0($!

26.0$**$!A02.($!b/*3&J.($%!*/-52/($%!)$!)360&$-.%!)5:3%5%]9!N$!%.36b2H$!($:(5%$-.$!0-!

63l.! -3-! -5H*/H$2'*$! :30(! *+,-%./.0.9! g-! 63-i3/.! )3-6! A0$! *+2)2:.2./3-! )$%! :(365)0($%!

%0/=/$%!%3/.F!)2-%!6$..$!!/-%./.0./3-F!0-!%306/!:$(&2-$-.9!!

!

5OA!1712;1E128'91;'9BNP8;'1QQ1786B;'N=3'621'6248B';NB74Q4M61';1C<2'C='N3<7B9631'

7<63=281''9=2;'C='NB34<91'ORRSTUSOS'
#+0-/.5! V63'2D$V! 673/%/$! C0.! *+0-/.5!)$!:7D%/63[67/&/$!)$%!&26(3&3*560*$%!'/3*3H/A0$%!

A0$! 4+2=2/%! )/(/H5$! )$! ">@M! 8! LMMM9! k/-H.! 67$(67$0(%F! /-H5-/$0(%F! %$6(5.2/($%! 30!



! `!

.$67-/6/$-%F!:2(&/!*$%!A0$*A0$%!?Y!A0/!3-.!.(2=2/**5!:30(!0-!2-!20!&3/-%!)2-%!6$!%$(=/6$!

$-.($! *$%! 2--5$%! ">@"! $.! LMMMF! 3-.! )5:3%5! *$0(%! )360&$-.%! %$*3-! *2! :(365)0($!

:(563-/%5$9!'
#2!63-C(3-.2./3-!)$!6$%!)360&$-.%!%+2=J($!6$:$-)2-.!)5*/62.$9!N72A0$!)5:;.!/-)/=/)0$*!

&2-A0$!%30=$-.!)+5*5&$-.%!63-.$G.0$*%!:(56/%F!%/!'/$-!A0$!)$!-3&'($0%$%!:/J6$%!%3-.!

/-63&:(57$-%/'*$%! *3(%! )$! *$0(! (5$G2&$-E! 627/$(%! )$! *2'3(2.3/($! 3U! *$! '0.! )$! 672A0$!

$G:5(/$-6$!-+$%.!:2%!$G:*/6/.5F!/&2H$(/$!2663&:2H-2.(/6$!&2-A02-.!)$!*5H$-)$9!

#$%! 5*5&$-.%! 63-.$G.0$*%F! *3(%A0+/*%! %3-.! :(5%$-.%F! 63-6$(-$-.! (2($&$-.! *2! H$-J%$! )0!

.(2=2/*9! N$! %3-.! )$%! (562:/.0*2./C%! A0/! %30*/H-$-.! '$20630:! :*0%! *$%! %066J%! )+0-$!

$-.($:(/%$!)3--5$!A0$!%$%!567$6%9!N$(.$%F!)$%!($630:$&$-.%!%3-.!:3%%/'*$%F!$-!5.0)/2-.!

)$! :(J%! *$%! (2::3(.%! ! %D-.75./A0$%! )$! *+26./=/.5! )$! *+5A0/:$9! Q2/%F! 8! -30=$20F! 6$0G[6/!

%30*/H-$-.! %0(.30.! A0$*A0$%! 2=2-65$%! %:$6.260*2/($%! )$! *2! ($67$(67$F! $.! ! C3-.!

H5-5(2*$&$-.!)/%:2(2m.($!*$%!.(26$%!)$!%$%!.n.3--$&$-.%9!P($CF!0-$!=0$!)+$-%$&'*$!)$%!

.(2=20G! -+$%.! )3--5$! A0$! :2(! )$%! (2::3(.%! (5)/H5%! #$ &'()*+"'+"! \./.($%! $.! .(2=20GF!

(2::3(.%! )+26./=/.5! :30(! )/=$(%$%! /-%.2-6$%! )+5=2*02./3-]! 3U! *$! :3/)%! )$! *+3:/-/3-! )0!

($%:3-%2'*$!)$!*+5A0/:$!$%.!)$!*3/-!:(5:3-)5(2-.9!!

!

!5UA'(1;'E=8B34=6K'M6-4C'=63=48'B8B'428B31;;=28'91'7<2;13L13A'
I$0G! %5(/$%! )$! )3--5$%! /-.5($%%2-.$%! :$(&$..$-.! 6$:$-)2-.! )$! 63((/H$(!

:2(./$**$&$-.! 6$%! /&:$(C$6./3-%F! )$! )5H2H$(! *$%! */H-$%! )$! C3(6$! )$! 6$..$! $-.($:(/%$! )$!

($67$(67$! 63**$6./=$F! $.! )$! %0HH5($(! :30(! *$! C0.0(! 0-$! :(365)0($!&/$0G! 2)2:.5$! 8! 6$!

:(3:3%9!!

I+2'3()F!*+$G2&$-!)$%!)3%%/$(%!*$%!:*0%!630(2&&$-.!63-%0*.5%!:2(!*$!67$C!)+0-/.5!

:$(&$.!)$!($%./.0$(!6$!A0+5.2/.!20!430(!*$!430(!%3-!26./=/.5!630(2-.$!)2-%!*$!*2'3(2.3/($9!

g-!)/%./-H0$!.(J%!6*2/($&$-.F!)+0-$!:2(.!6$!A0/!63(($%:3-)!20!%0/=/!$.!8!*2!(562:/.0*2./3-!

)0! .(2=2/*! )0! H(30:$F! $.! )+20.($! :2(.! )$%! .7J&$%! *+/&:*/A02-.! 8! ./.($! :$(%3--$*! )2-%!!

)+20.($%! $-H2H$&$-.%9! \<6./=/.5%! )+5=2*02./3-F! 63-6$(-2-.! )$%! &2-0%6(/.%! ! 30! )$%!

/-%./.0./3-%!)$!($67$(67$%e!C3-6./3-%!)$!633()/-2.$0(F!:2(!$G$&:*$!)2-%!)$%!/-%./.0./3-%!

$0(3:5$--$%!30!)2-%!!)$%!:(3%:$6./=$%!/-.$()/%6/:*/-2/($%F!:2(./6/:2./3-!8!)$%!/-%.2-6$%!

)$! )56/%/3-F! -3.2&&$-.! 8! *+,-%./.0.! 12%.$0(! 30! 20! NXad]9! I2-%! *$! :($&/$(! =3*$.F! %$!

.(30=$! )3-6! 63-%/H-5$! *2! =/$! 630(2-.$! )$! 6$! H(30:$! 20! &3&$-.! )0! )5:;.! C2/.! 20G!

2(67/=$%9! #+5=$-.2/*! )$%! .75&2./A0$%! $%.! .(J%! :(367$! )$%! /.$&%! :(/%! $-! 63-%/)5(2./3-!

)2-%!*2!:(365)0($!26.0$**$!)+2(67/=2H$9!Q2/%!%3-!/-%:$6./3-!)3--$!20%%/!$-!-5H2./C!0-$!

*/%.$!)$!6$!A0/!2!5.5!562(.5!$.!)$!6$!A0/!$%.!!&2*7$0($0%$&$-.!$-!H(2-)$!:2(./$!:$()0E!,*!

%+2H/.!:30(!*+$%%$-./$*!)$!)360&$-.%!5:75&J($%F!$G:0(H5%!:2(!*$!($%:3-%2'*$!*3(%A0$!*2!

A0$%./3-!!63(($%:3-)2-.$!%$!.(30=2/.!(5H*5$9!,*%!2CC$6.$-.!!%30=$-.!*2!($63-%./.0./3-!)$!*2!

=/$! %6/$-./C/A0$! )0! H(30:$! 12(! $G$&:*$F! *+5*/&/-2./3-! )$%! =$(%/3-%! %066$%%/=$%! )+0-!

&2-0%6(/.F! *3(%A0$! *2!:0'*/62./3-!.$(&/-2*$!2!5.5!266$:.5$F!30!'/$-!)$%!-3.$%!:(/%$%!$-!

(50-/3-! )$! *2'3(2.3/($F! *3(%A0$! 6$%! &S&$%!&2-0%6(/.%! 3-.! 5.5! )/%60.5%9! N$%! -3.$%F! %/!

$**$%! 2=2/$-.! 5.5! H2()5$%F! 20(2/$-.! :$(&/%! )$! -3.$(! *+2CC(3-.$&$-.! )$! ! %.(2.5H/$%!

63-6(J.$%!)$! !($67$(67$F!%0(!0-!:3/-.!)3--59! !N$%!&S&$%!-3.$%F!30!'/$-! *$%!'(30/**3-%!

%066$%%/C%!)$!)$&2-)$%!)$! %0'=$-./3-%F! ! 20(2/$-.!:0! /**0%.($(! *$%! /-C*$G/3-%!)$%! */H-$%!

)/($6.(/6$%! )$! *2! ($67$(67$F! 63&&$-.! %+2CC/-$-.! :2(! $G$&:*$! *$%! %.(2.5H/$%! )$!

($6(0.$&$-.! )$! -30=$20G! $-.(2-.%9! g-.! )/%:2(0! 20%%/! *$%! ! %0::3(.%! &2.5(/$*%! )$! 6$%!

672-H$&$-.%F!:*2-%!)+2&5-2H$&$-.!)$%! *3620GF!&30=$&$-.%!)$%!:$(%3--$*%!$-.($!6$%!

)/=$(%!*3620GF!%30=$-.!63((5*5%!2=$6!*+/-C*$G/3-!)$%!%.(2.5H/$%!)$!($67$(67$9!I$%!)3%%/$(%!

%066$%%/C%! $-./$(%F! ($*2.2-.! 2/-%/! *T2&5*/3(2./3-! :(3H($%%/=$! )0! :2(6! /-C3(&2./A0$! )$!

*+0-/.5F! %2!)563--$6./3-!H(2)0$**$!)+0-!6$-.($!)$!62*60*! ! 63&&0-!8! .30.!0-!62&:0%!-$!

%3-.!:*0%!)/%:3-/'*$%9!#2! ($6$-%/3-!)$!6$%!&2-A0$%!$%.!$-!630(%9!c**$!:$(&$..(2!:$0.[



! Y!

S.($!)$!($=$-/(!=$(%!*$%!:$(%3--$%!/&:*/A05$%F!:30(!%3**/6/.$(!*$0(%!%30=$-/(%9!c**$!2!)548!

:$(&/%!)$!!&3)/C/$(!*2!:(365)0($!)$!(56$:./3-!)$%!)360&$-.%!*3(%!)$!)5:;.%!:*0%!26.0$*%!

\=3/(!6/[)$%%30%!P`]9!!

h-$! )$0G/J&$! %30(6$! :(56/$0%$! )+/-C3(&2./3-%! :(3=/$-.! )$%! )360&$-.%!

63-%$(=5%!$.!)5:3%5%!:2(!*2!%$6(5.2/($!)$!*+0-/.5F!g)/*$!I$*:$679!N$0G[6/!-$!=/$--$-.!:2%!

%$0*$&$-.! 63&:*5.$(! *$%!)5:;.%! C2/.%!:2(! *$%! 67$(67$0(%! /-)/=/)0$*%9! ,*%!:$(&$..$-.!)$!

=/%02*/%$(! *$%! C*0G!)$!:$(%3--$*%! ! 20! 630(%!)0! .$&:%F! $.!)+2665)$(!:2(! 6$!)5.30(!8!0-$!

&$/**$0($!%2/%/$!)$%!/-C*$G/3-%!)$!*2!%.(2.5H/$!63**$6./=$!)$!($67$(67$!

!

5V'$2QC1K4<2;''91'C='N<C484M61'91'317:137:1'9-621'6248B'9<22B1'

c-! $CC$.F! :30(! .30.$! ! :$(%3--$! :2%%2-.! )2-%! *+0-/.5F! 3-.! 5.5! 63-%/H-5$%! *$%!

)3--5$%! 62(26.5(/%2-.! %2! A02*/C/62./3-! :(3C$%%/3--$**$F! %3-! 26./=/.5! %6/$-./C/A0$!

2-.5(/$0($F!*2!)2.$!)$!%3-!$-.(5$!)2-%!*+0-/.5!63&&$!6$**$!)$!%2!%3(./$F!$.!%2!.(24$6.3/($!

%6/$-./C/A0$!2:(J%!%3-!)5:2(.!)$!*+0-/.5e!%3-!2CC$6.2./3-!8!*+0-!)$%!.7J&$%!)$!*+0-/.5!$%.!

20%%/! C26/*$&$-.! ($:5(2'*$9! N$%! )3--5$%! )$! C*0G! :$0=$-.! S.($! 2*3(%! ($H(30:5$%! $.!

&2.5(/2*/%5$%! :2(! 0-$! 2('3($%6$-6$F! ($:(5%$-.2-.! *$! 62:/.2*! 70&2/-! /-=$%./! )2-%! 0-!

.7J&$!)3--5!)$!($67$(67$!20!630(%!)$!*2!)0(5$!)$!=/$!)$!*+0-/.59!#2!C/H0($!L!)3--$!0-$!

($:(5%$-.2./3-! %/&:*/C/5$! )$! 6$.! V2('($! :7D*3H5-5./A0$! V9! N$..$! $%A0/%%$! :$0.! )J%! *3(%!

S.($!63&:*5.5$!:2(!*2!)$%6(/:./3-!)$%!&3D$-%!%:56/C/A0$%!2CC$6.5%!8!672A0$!.7J&$9!130(!

*+7$0($! /*! 2! :2(0! :*0%! /-.5($%%2-.! ! )$! ! )5&3-.($(! *+/-.5(S.! )+0-$! .$**$! ($:(5%$-.2./3-F!

*3(%A0$!*+3-!%+/-.$((3H$!%0(!*$%!)56/%/3-%!A0/!3-.!2&$-5!8!)$%!672-H$&$-.%!%/H-/C/62./C%!

)+3(/$-.2./3-! ! \6$0G[6/! %3-.!&2.5(/2*/%5%! )2-%! *2! C/H0($! L! :2(! )$%! '/C0(62./3-%! )2-%! *$!

)/2H(2&&$]9! ,*! %+2H/.! )J%! *3(%F! -3-! :*0%! )+0-! .(2=2/*! 6*2%%/A0$! )+2(67/=/%.$F! &2/%! )+0-!

(5$G2&$-!)$%!)3--5$%!!:(5%$-.$%!)2-%!*$%!)3%%/$(%!:(5%$-.%!)+2(67/=$%F!2663&:2H-5$%!

)+0-$!-30=$**$!%3**/6/.2./3-!)$!*2!&5&3/($!)$%!26.$0(%F!\)2-%!*$!62%!:(5%$-.F!:30(!*+7$0($F!

)$! 6$**$! )0! ! %$0*! ($%:3-%2'*$! )$! *+0-/.5]9! #2! 63-C(3-.2./3-! )$! 6$%! )3--5$%! 2=$6! *$%!

)56/%/3-%!63-%/H-5$%!)2-%!*$%!2(67/=$%!)$!.D:$!2)&/-/%.(2./C!C2/.!2::2(2/.($!*+!$G/%.$-6$!

)$!)$0G!.D:$%!!:(3'2'*$%!)$!672m-$%!)$!620%2*/.5%F!/-)/A05$%!)2-%!*2!($:(/%$F!C/H0($!^F!)0!!

)/2H(2&&$!)$!*2!C/H0($!LE!6$**$%!A0/!%0(H/%%$-.!)$!)56/%/3-%!:(3:($%!8!*+0-/.5!)/%./-6.$%!

)$! 6$**$%! A0/! (5%0*.$-.! )+/-6/.2./3-%! $G.$(-$%F\-30=$20G! 672&:%! )$! ($67$(67$%F! :2(!

$G$&:*$!*+/-6/.2./3-!C2/.$!:2(!*+<Xad!8!)$!-3&'($0G!H(30:$%!)$!($67$(67$%!)$!%$!:3(.$(!

%0(!*2!($67$(67$!%0(!*$!d,I<!8!*2!C/-!)$%!2--5$%!?M]!30!)$!672-H$&$-.%!)2-%!*2!%.(06.0($!

)$! *+/-%./.0./3-! :2%.3(/$--$! \! :2(! $G$&:*$F! 30=$(.0($! )$! -30=$20G! %$(=/6$%]9! X30%!

:$-%3-%! A0$! *$%! <(67/=$%! )$! *+,-%./.0.! 12%.$0(F! %$! :(S.$-.! :2(./60*/J($&$-.! '/$-! 8! 6$!

H$-($! )$! 63-C(3-.2./3-F! :0/%A0+/*! $%.! :3%%/'*$! )+D! 63-%0*.$(! .30.! 8! .30(! *$%! )5:;.%!

/-)/=/)0$*%!$.!*$%!)360&$-.%!2)&/-/%.(2./C%9!!

!

5W'/21'N3<7B9631'9-=37:4L=J1?''916K'J34CC1;'91'C178631'

N$..$! 2-2*D%$! -30%! 2! 2&$-5! 8! ($63-%/)5($(! .30.$! *2! :(365)0($! )+2(67/=2H$!

$CC$6.05$!8!*+,-%./.0.F!)$:0/%!*2!(56$:./3-!$.!*$!(2%%$&'*$&$-.!)$%!)360&$-.%F!40%A0+8!*2!

63-%./.0./3-! )$! )$0G! ! H(/**$%! )$! *$6.0($F! A0/! :$(&$..(2/.! )$! %0/=($! 8! =3*3-.5! %3/.! *2!

.(24$6.3/($! )0! %6/$-./C/A0$! :2(./60*/$(! $CC$6.02-.! %$%! )5:;.%F! ! %3/.! *+5=3*0./3-! )2-%! *$!

.$&:%! )$%! )/CC5($-.$%! 0-/.5%! 20GA0$**$%! /*! 2! 5.5! 2%%36/59\! 6$6/! 2! )3--5! */$0! 8! 0-$!

/-%.(06./3-! -30=$**$! )0! :;*$! 2(67/=$%! 8! *2A0$**$! 4$! C2/%! 6/[)$%%30%! )$! -3&'($0G!

$&:(0-.%F!\?]]!

!! X30%! 2=3-%! )5C/-/! A0$*A0$%! &3&$-.%! 6(06/20G! ! :30(! *$! )5(30*$&$-.! )$! ! *2!

:(365)0($E!*3(%!)$!.30.!=$(%$&$-.!:3-6.0$*F!/*!$%.!($63&&2-)5!20!)5:3%/.2/($!)$!(5)/H$(!

0-$!-3.$!63-6/%$!:(56/%2-.!*$!63-.$G.$!)2-%!*$A0$*!.30.!)360&$-.!)5:3%5!2!5.5!5*2'3(5F!

$-!&$-./3--2-.!%/!:3%%/'*$! ! *$%!:2(.$-2/($%!A0/!D! C0($-.!2%%36/5%9!#+2(67/=/%.$! /-%/%.$(2!



! O!

%0(! *2! =2*$0(! A0$! :$0=$-.! :(5%$-.$(! 6$(.2/-%! )360&$-.%! 5:75&J($%9! 12(! $G$&:*$F! %+/*!

%$&'*$!:3%%/'*$!)$!($63-%./.0$(!*2!H$-J%$!)T0-!!.(2=2/*!40H5!/&:3(.2-.!:2(!*$!)5:3%/.2/($F!

/*! *0/! %$(2! ($63&&2-)5! )$! =$(%$(! 20%%/! 20G! 2(67/=$%! *$%! '(30/**3-%! )$! 6$! .$G.$9! #$%!

)360&$-.%! .$67-/A0$%F! *$%! /63-3H(2:7/$%! %$(3-.! %D%.5&2./A0$&$-.! ($67$(675$%9! #2!!

C$(&$.0($!)$!*+0-/.5!$%.!0-!&3&$-.!6(06/2*!:30(!*2!&/%$!$-!3()($!)$!%$%!2(67/=$%9!X30%!

:(3:3%3-%! ! A0+8! 6$.! 5=J-$&$-.! C$%./C! %3/.! 2%%36/5! 0-! .(2=2/*! %:56/C/A0$! )$! &/%$! $-!

&5&3/($9$ #+2(67/=/%.$! %+$CC3(6$(2! 2*3(%! )$! (52*/%$(! 2=$6! *$%! /-.5($%%5%! 0-! )360&$-.!

(562:/.0*2./CF!)3--2-.!*$0(!3:/-/3-!%0(!*$!(;*$!4305!:2(!*$%!)/=$(%!26.$0(%!$.!!*$0(!2=/%!%0(!

*$%!5=J-$&$-.%!&24$0(%!2D2-.!&2(A05!*2!=/$!)$! *+0-/.59! !#2!)/=$(%/.5!)$%!:3/-.%!)$!=0$!

%$(2! -3-! %$0*$&$-.! ($%:$6.5$F! &2/%! &S&$! ($67$(675$9! #3(%! )0! (563*$&$-.!

63(($%:3-)2-.!)$%!)360&$-.%F!0-!5.2.!)$%!&2-A0$%! *$%!:*0%!5=/)$-.%!%$(2!5.2'*/F!2=$6!

($.30(! =$(%! *$%! 26.$0(%! $.F! 5=$-.0$**$&$-.F! /-.$(=/$_%9! \I360&$-.! 5*2'3(5! :2(!

c&&2-0$**$!P$-$.!$-!40/-!LM"LF!\?]]!!

! ,*!-30%!2! %$&'*5! %2H$!)$! !&2/-.$-/(! ! 63&&$!:(365)0($!)$!%.36b2H$!)$%!)5:;.%!

6$**$! A0/! 2! 630(%! 20430()+70/F! *+2(67/=2H$! )$! .(24$6.3/($%! /-)/=/)0$**$%F! :0/%A0$! 6$**$[6/!

:$0.!S.($!:(2./A05$!)2-%!.30%!*$%!62%9!Q2/%!/*!-30%!2!20%%/!%$&'*5!A0$!:30(!*2!*$6.0($!$.!

:30(!*+$-(/67/%%$&$-.!)$!-3%!)5:;.%F!20%%/!%30=$-.!A0+/*!$%.!:3%%/'*$F!*$%!)$0G!H(/**$%!)$!

*$6.0($!&$-./3--5$%! 20! )5'0.! )$! 6$..$! %$6./3-! %$(3-.!&/%$%! $-! (30.$9! N+$%.! *3(%! )$! *2!

6*;.0($!)+0-$!0-/.5!)3--5$!!A0$!*+2(67/=/%.$!)56/)$(2F!20!=0!)$!*2!A02*/.5!)$%!)360&$-.%!

($60$/**/%!%+/*!$%.!40)/6/$0G!)+$-6*$-67$(!!*2!)$0G/J&$!H(/**$!)$!*$6.0($F!!6$**$!63-6$(-2-.!*2!

63&:(57$-%/3-!)$!*+5=3*0./3-!)$%!!5A0/:$%!3U!.30%!*$%!)5:3%/.2/($%!3-.!.(2=2/**59!

! c-!%3&&$!-30%!:(563-/%3-%!)$!:($-)($!$-!63-%/)5(2./3-F!20%%/!%30=$-.!A0+/*!$%.!

:3%%/'*$! )$0G! &3)$%! )+266J%! 20G! )5:;.%! $CC$6.05%9! N$0G[6/! %3-.! %675&2./%5%! )2-%! *2!

C/H0($!`9!d3/.!O!26.$0(%F!-"F!-LF999-OF!2D2-.! .(2=2/**5!:30(!0-!.$&:%!20!%$/-!)+0-$!&S&$!

5A0/:$!<9!#2!63**$6.$!/-)/=/)0$**$!)3--$!*/$0!8!)$!:($&/$(%!/-=$-.2/($%!)/%./-6.%F!,"!!A0/!

=3-.!)5.$(&/-$(!!*2!(56$:./3-!$.!*$!(2%%$&'*$&$-.!)$%!)360&$-.%9!\1($&/$(!'2-)$20!)$!

*2! C/H0($! `]! ! #2! ($63-%./.0./3-! )$! *2! 62((/J($! )$! *+0-! )$%! 26.$0(%F! :2(! $G$&:*$! -YF!

:(56/%$(2! %2! .(24$6.3/($! ! )2-%! *$%! )/=$(%$%! 0-/.5%! )$! ($67$(67$! (5:$(.3(/5$%9! Q2/%F! $-!

:2(2**J*$F! 3-! %+$CC3(6$(2! )$! %:56/C/$(! 20%%/! %3-! (;*$! )2-%! *$! )5=$*3::$&$-.! )0! %3(.! )$!

67260-$!)$%!0-/.5%! A0+/*! 2! C(5A0$-.5$%!:2(! $G$&:*$! %$*3-! ! 0-! V2('($!:7D*3H5-5./A0$VF!

63&&$!$G:*/A05!)2-%!*2!%$6./3-!:(565)$-.$!!)$!6$.!2(./6*$9!\d$63-)!'2-)$20]9!N$!.(2=2/*!

(562:/.0*2./CF! &$-5! :30(! 67260-! )$%! 6/-A! 26.$0(%F! :$(&$..(2/.! )$! 62(26.5(/%$(! 0-!

/-.$(26.3&$!!&5&3(/$*!:(3:($!8!*+0-/.5!<F!63&&$!/-)/A05!)2-%!*$!.(3/%/J&$!'2-)$20!)$!

*2! C/H0($!`9!N+$%.! 6$!A0$!-30%!=30*3-%!)/($! *3(%A0$!-30%!:2(*3-%!)+/-=$-.2/($%!=/(.0$*%F!

:(3:($%!20G!0-/.5%!)$!($67$(67$9!!

!

!*A'"2'J64;1'91'7<27C6;4<2;'
! #$%!)/=$(%!/-.$(=$-2-.%!)$!6$!63**3A0$!3-.!'/$-!&3-.(5!*2!)/=$(%/.5!)$%!%/.02./3-%!

)$=2-.! *$%A0$**$%! :30=2/.! %$! .(30=$(! *+2(67/=/%.$! )2-%! 0-$! /-%./.0./3-! %6/$-./C/A0$!

)3--5$9! ,*! :$0.! %$! .(30=$(! 63-C(3-.5! 20! ($*$=5!)+0-$! %/&:*$! .(26$! *2/%%5$!8! .(2=$(%! *$%!

672&:%F! %/! 5=362.$0(!:30(!0-!2(6753*3H0$! \#9!g*/=/$(]F! 8! *2! 63-%/H-$!)$! *T26./=/.5! .30.$!

:$(%3--$**$! )+0-$! :%D672-2*D%.$! )$! *T$-C2-.F! j(2-i3/%$! I3*.3! \o9! 13./-]F! $.! %3-! :(34$.!

:$0.! 2**$(! 20430()+70/! 40%A0+8! *2! &/%$! $-! (5%$20! )$! =3*0&$%! /&:($%%/3--2-.%! )$!

(5%0*.2.%! )+$-A0S.$%! $-! %6/$-6$%! %36/2*$%! \P9! P$*]9! #2! '/3*3H/$! &3*560*2/($F! )0! &3/-%!

*+26./=/.5! A0$! -30%! 2=3-%! :(2./A05$! %30%! 6$! -3&! 8! *+,-%./.0.! 12%.$0(! )2-%! *2! %$63-)$!

&3/./5!)0!pp$!%/J6*$F!-$!($630=($!H5-5(2*$&$-.!:2%!0-$!.$**$!=2(/5.5!)$!%/.02./3-%F!$.!*$%!

'0.%!A0$!*+2(67/=/%.$!%+$CC3(6$!)+2..$/-)($!$-!6$!)3&2/-$!%3-.!($*2./=$&$-.!63-%$-%0$*%9!

#2! )360&$-.2./3-! A0/! $-! $%.! /%%0$! $%.! 63-%./.05$! $%%$-./$**$&$-.! )+56(/.%F! :2(C3/%! )$!

:73.3%F!(2($&$-.!)+/-.$(=/$_%9!d2!&5.73)$!)+2(67/=2H$F!.(J%!6*2%%/A0$F!!-+$%.!:2%!$-63($!



! @!

%/H-/C/62./=$&$-.!2CC$6.5$!:2(!*+/-C3(&2./%2./3-!/-.$-%/=$!A0/!'/$-.;.!.30.!'30*$=$(%$(9!<!

*+,-%./.0.F!*$%!:(2./A0$%!2(67/=/%./A0$%!3'5/%%$-.!)$:0/%!.30430(%!8!0-$!(JH*$!C/G5$!:2(!*2!

:($&/J($!($%:3-%2'*$!)0!%$(=/6$F!I$-/%$!gH/*=/$E!,*$&+"-."&*$(/"!"$#$0)0$120!")*+$1*$&'+)*+$

/-$"-)0+3)$*4.5/("6$&'/+$5*($)708#)"9/*($5*($&5/($#))*-1/*($*)$&'/+$5*($&*+('--#5")0($5*($&5/($

08"-*-)*(:$;*$&#+)"<&+"($#$9/*59/*6'"($7*/+)0$52"8#=*$9/*$52>-()")/)$(*$6#"(#")$1*$('-$7"()'"+*%$

1*$ 5#$.'-(*+!#)"'-$1*$(#$808'"+*:$ >5$#$.'-!#"-./$&#+$(#$.#&#.")0$?$1'./8*-)*+$ 527"()'"+*$$

1*($ (@-*+="*($ *-)+*$ 5*($ 1"(."&5"-*(%$ 5*($ (*+!".*($ '/$ 5*($ &*+('--*(%$ 6'-1#8*-)#5*($ &'/+$

52"-()")/)"'-:$>5$*()$&#+$#"55*/+($5*$(*/5$9/"$&/"((*$=#+#-)"+$52"-()")/)$1*$&*+)*($&+0A/1"."#B5*($?$

5#$106*-(*$1*$(*($1+'")(:!\>]9!,*!C20.!2430.$(!A0$!*$%!2(67/=$%!)$!*+,-%./.0.!%3-.!20%%/!0-!*/$0!

)$! 63-C(3-.2./3-%F! 0-$! :*2.$! C3(&$! )+5672-H$%9! ,*! %+D! 3:J($! 0-! =5(/.2'*$! :2%%2H$! )$!

.5&3/-E!#+7/%.3(/$-!:($-)!$-!63&:.$!*$!&2.5(/20!)3-.!/*!=2!:30=3/(!)/%:3%$(!2*3(%!A0$!%$!

:30(%0/.!*2!&/%$!$-!3()($!)$%!)360&$-.%q9!<0!63-.26.!)$!6$0G[6/F!/*!=2!5*2'3($(F!%30=$-.!

)$!63-6$(.!2=$6!*+2(67/=/%.$F!!*2!C2i3-!)3-.!/*!=2!*$%!63&:*5.$(F!:0/%!*2!&2-/J($!)3-.!/*!=2!

/-C*567/(F!20!63-.26.!)$!6$!&S&$!&2.5(/20F!%3-!.(2=2/*!)$!63-6$:.02*/%2./3-9!N$(.$%F!-30%!

%2=3-%!'/$-!8!A0$*!:3/-.!-30%!)$=3-%!)/%./-H0$(!&5&3/($!$.!7/%.3/($F!$.F!:2(.2-.F!*2!.n67$!

)0!63**$6.$0(!)+/-C3(&2./3-%!)$!6$**$!)$!*+7/%.3(/$-9!,*!2::2(2m.!!:($%A0$!20%%/!/&:3(.2-.!

)$!-3.$(F!*3(%A0$!)$%!2(67/=$%!63-.$&:3(2/-$%!2((/=$-.!8!*+/-%./.0.F!*2!%D-$(H/$!-2.0($**$!

A0/!%+/-%.2**$!$-.($!*$%!)/CC5($-.%!:(3.2H3-/%.$%!)$!6$..$!2=$-.0($qq9!

! P/$-!$-.$-)0F!6$!($60$/*!&5&3(/2*! ($%.$!:2(6$**2/($F!$.! !75.5(3HJ-$9!<=$6!1/$(($!

X3(2F!-30%!2=3-%!'/$-!63-%6/$-6$!A0$!5#$808'"+*$*()$5*$('/!*-"+$12/-*$*4&0+"*-.*$!0./*$

'/$6#-)#(80*:$C55*$*()$&'+)0*$&#+$1*($=+'/&*($!"!#-)(%$'/!*+)*$?$)'/)*($5*($)+#-(6'+8#)"'-(%$

"-.'-(."*-)*$ 1*$ (*($ 106'+8#)"'-($ (/..*(("!*(%$ !/5-0+#B5*$ ?$ )'/)*($ 5*($ 8#-"&/5#)"'-(%$

(/(.*&)"B5*$ 1*$ 5'-=/*($ 5#)*-.*($ *)$ 1*$ B+/(9/*($ +0!*"5($ \"M]9! K+2/! $%%2D5! )$! &3-.($(! %0(!

)$0G!$G$&:*$%!8!A0$*!:3/-.!*$!%3/-!2::3(.5!8!.30.$!*2!672m-$!)$!*+2(67/=2H$!:$0.!63&'*$(!

6$(.2/-%!&2-A0$%!$.F!:2(!*8!&S&$F!2&5*/3($(!*2!!A02*/.5!)0!.(2=2/*!0*.5(/$0(!A0$!C$(3-.!*$%!

7/%.3(/$-%! )$%! %6/$-6$%! %0(! 6$%! )3--5$%9! K+2/! =30*0! 6$:$-)2-.! /-%/%.$(! %0(! 0-! )5C20.!

(560(($-.!)$!6$%!63**$6.$%9!#$!.(2=2/*!$G:5(/&$-.2*F!)2-%!*2!%$63-)$!&3/./5!)0!pp$!%/J6*$F!

$%.!2=2-.!.30.!0-$!$-.($:(/%$!63**$6./=$9!130(.2-.F!*$!($60$/*!&5&3(/2*!$%.!*0/F!20!)5:2(.F!!

.(J%!6*3/%3--59!d/!(/$-!-+$%.!C2/.F!*$%!)5:;.%!/-)/=/)0$*%!-$!%$(3-.!63-C(3-.5%!*$%!0-%!20G!

20.($%! A0$! .(J%! .2()F! *3(%A0+/*%! %$(3-.! ($=/%/.5%! :2(! *$%! 7/%.3(/$-%9! c-! *+2'%$-6$! )$!

)3--5$%!6*2/($%!$-!6$!)3&2/-$F!-30%!(/%A03-%!)$!($.3&'$(F!C20.$!)$!&/$0GF!%0(!*+7/%.3/($!

)$%!%6/$-./C/A0$%! /**0%.($%F! %2-%!:30=3/(!($%.20($(F!63&&$! *+2!%/!'/$-! C2/.!r3D(5!:30(! *2!

:7D%/A0$F! *$%! 20.($%! 5=J-$&$-.%!&24$0(%! A0/! 3-.! :$(&/%! 6$%! 2=2-65$%9! g(F! 63&&$! *$!

&3-.($! C/-$&$-.! Q20(/6$! ! W2*'_267%! )2-%! VQ5&3/($! /-)/=/)0$**$! $.! &5&3/($!

63**$6./=$V\""]F! *2! 63--/=$-6$! A0/! -2m.! )$! *2! (52*/%2./3-! )+0-$! f0=($! 63&&0-$! $%.!

C0H26$9! c**$! ! %$! C/H$! 2/%5&$-.! ! $-! 6*/675%! (2%%0(2-.%9! ,*!&$! %$&'*$! )3-6! -56$%%2/($! )$!

($6(5$(! 20! &3&$-.! )$! *+2(67/=2H$F! $-.($! *$%! :2(.$-2/($%F! ! 0-! .$&:%! )$! (5C*$G/3-!

63**$6./=$9!d2!A02*/.5!2=2/.!5.5!20.($C3/%!'/$-!%30=$-.!)5.$(&/-2-.$!:30(!*2!(52*/%2./3-!)$!

*Tf0=($! %6/$-./C/A0$9! #2! 63**$6./=/.5! %$(2! 6$..$! C3/%! %3**/6/.5$! 8! )$%! C/-%!&5&3(/$**$%9! ,*!!

%+2H/(2!)J%!*3(%!)$!63-%/H-$(!*$%!.(2/.%!:(/-6/:20G!!)$!6$..$!&5&3/($!63&&0-$!20%%/!.;.!

A0$!:3%%/'*$!2:(J%!*2!)/%%3*0./3-!)0!H(30:$!63-6$(-59!!

! I2-%! *$%! )$0G! $G$&:*$%! A0$! 4+2/! )3--5%F! 4+2/! /-%/%.5! %0(! 0-$! 63-%.2.2./3-! '/$-!

%/&:*$E! &5&3/($! 63**$6./=$! -$! =$0.! :2%! )/($! &5&3/($! 0-2-/&$9! <0! -/=$20!

&5.73)3*3H/A0$F! /*! %$(2! )3-6! /&:5(2./C! )$! -3.$(! .30%! *$%! .(2/.%! )$! )5%2663()! $-! *2!

&2./J($9!#+2-2*D%$!)$!6$0G[6/!)$=(2/.!S.($!0*.5(/$0($&$-.!%30(6$!)+/-%:/(2./3-!:30(! *$%!

7/%.3(/$-%!63&&$!:30(!*$%!:7/*3%3:7$%!)$%!%6/$-6$%9!I$0G!63-.(2/-.$%!'/$-!%:56/C/A0$%!

2CC$6.$-.!$-!$CC$.!*$%!26./=/.5%!)$!-3%!)3&2/-$%!A0+/*!$%.!A0$%./3-!)+2(67/=$(E!N$!%3-.!)$%!

26./=/.5%!)$!($67$(67$F!$.!6$..$!($67$(67$!$%.!$**$[&S&$!&$-5$!H5-5(2*$&$-.!)$! C2i3-!

63**$6./=$9! N$%! 63-.(2/-.$%!3-.! 5.5! %30=$-.! ($*$=5$%F! :30(! 62(26.5(/%$(!:2(! $G$&:*$! *$%!



! ?!

%:56/C/6/.5%!)$!*+2-2*D%$!)$!*2!H$-J%$!)$%!.$G.$%!%6/$-./C/A0$%!\"L["^]9!,*!-+$%.!6$:$-)2-.!

:2%!%30=$-.!($*$=5!A0$!6$..$!%:56/C/6/.5!)3/.!/-C*0$(!$.!:2(C3/%!&S&$!H0/)$(!*$!.(2=2/*!)$!

*+2(67/=/%.$9!B30.!:2(./60*/J($&$-.F!*$%!)5%2663()%!($*$=5%!*3(%!)$!*2!($6$-%/3-!)$!:/J6$%!!

:3(.2-.!%0(!0-!!&S&$!%04$.!)3/=$-.!S.($!63-%/)5(5$%!-3-!63&&$!0-$!/&:$(C$6./3-!&2/%!!

63&&$!0-!2.30.!:30(! *$! .(2=2/*!0*.5(/$0(!)$! *+7/%.3(/$-9!c-!$CC$.F!)2-%! *2!:(2./A0$!)$! *2!

($67$(67$F!!6+$%.!'/$-!%30=$-.!8!:2(./(!)$%!)/%%$-%/3-%!%+5*$=2-.!!$-.($!63-.(26.2-.%!A0$!

:($-)!(26/-$! *+26./=/.5!6(52.(/6$F! !6$**$!A0/!-$! C$(2!%$-%!A0$!%/!$**$!2'30./.!8!0-$!f0=($!

63&&0-$!63-6(J.$F!0-!&2-0%6(/.F!0-$!%5A0$-6$!)$!)5630=$(.$%!($6$=2-.!*+2%%$-./&$-.!

)$! .30%99! k0$%! %30%! 6$.! 2-H*$F! .$-%/3-%! $-.($! 20.$0(%! 30! $-.($! !&$&'($%! )+0-$!&S&$!

5A0/:$! -$! -30%! /-.5($%%$-.! :2%! :30(! *$0(! 62(26.J($! 2-$6)3./A0$F! &2/%! :2(6$! A0+$**$%!

&2(A0$-.F!'/$-!&/$0G!A0$!*+2-2*D%$!)$!.(24$6.3/($%!/-)/=/)0$**$%!F!*$%!:2%%2H$%!)/CC/6/*$%!

:2(! *$%A0$*%! %+26A0/$(.! 0-$! 63-=/6./3-! 63&&0-$F! :0/%! %$! )$%%/-$! *+2(H0&$-.2/($!

%0%6$:./'*$!)$!63-=2/-6($!63&:5./.$0(%!$.!63**JH0$%qqq9!

! <(67/=$(F!63-%./.0$(!0-$!&5&3/($!)$!*+2=$-.0($!%6/$-./C/A0$F! ! *2!($=/%/.$(!)2-%!*2!

63-C(3-.2./3-F! 6$! -+$%.! :2%! %$0*$&$-.! :(5:2($(! *$! .(2=2/*! )$! *+7/%.3(/$-! A0/! .$-.$(2!

12"-)0=+*+$.*($6#")($1#-($/-$(.708#$*4&5".#)"6$.'70+*-):!\"M]9!!#2!&5&3/($!63**$6./=$!'(0.$!

2!)548!=2*$0(!5)062./=$F!63&&$!.5&3/H-2H$!)$! *+26./=/.5!)+0-$!63&&0-20.5!($%.($/-.$F!

f0=(2-.!:30(!*2!($67$(67$!)0!=(2/9!

!

!

!

.<81;'
!

! q! #2! )360&$-.2./3-! $-.($:3%5$! 8! *+,-%./.0.! ! 2! ! 5.5! %6(0.5$! ! :2(! )$! -3&'($0G!

! 7/%.3(/$-%!)$%!%6/$-6$%F!)3-.!*$%!.(2=20G!C3-.!20.3(/.59!N/.3-%!!:2(!! $G$&:*$!

! )2-%!*$!)3&2/-$!)$!*2!P/3*3H/$!Q3*560*2/($!\"`F!"YF"O]!

• !qq!I2-%!*$%!)$0G!%/.02./3-%!A0$!4+2/!)56(/.$%!/6/F!4+2/!)$!C2/.!%066$%%/=$&$-.!4305!*$!

(;*$!)$! .5&3/-F!)+2%%/%.2-.!2(67/=/%.$F!)+7/%.3(/$-!)$%!%6/$-6$%!2&2.$0(9!I2-%!6$!

:2(630(%F! ! *2! &S&$! :$(%3--$! $%.! :2(C3/%! 2&$-5$! 8! 2%%0&$(! )$%! C3-6./3-%!

5:/%.5&3*3H/A0$&$-.!)/%./-6.$%s!

• qqq12(! $G$&:*$F! /*! D! 20(2/.! '$20630:! 8! ./($(! )$! *+2-2*D%$! )$%! 67$&/-$&$-.%!

&$-.20G! )/%63()2-.%F! A0/! 3-.! *3-H.$&:%! ! :$(%/%.5! $-.($! K26A0$%! Q3-3)! $.!

j(2-i3/%!K263'F!*3(%!)$!*+5*2'3(2./3-!)0!&3)J*$!)$!*+3:5(3-!\"@]!

!

!

!BQB31271;'

!\"]!Q3-3)F!KF!ZD&2-F!K9!t!N72-H$0GF!K919!\">OY]9!D-$)7*$-#)/+*$'6$#55'()*+".$)+#-(")"'-(E$F$

&5#/("B5*$8'1*5:!K9!Q3*9!P/3*9!OUF!??[""?9'

!\L@I$'(0F!N9!\">?^]9,#$.'-.*&)/#5"(#)"'-$#55'()0+"9/*%!/-!,2*(&+")$1*($&+')0"-*(9!W$(&2--F!!
L^^[^LM9''

\^@! N($2H$(F! X9! t! u20)/**/J($F! K919! \">>O]9!G*#-"-=($ "-$ (*#+.7$ '6$ *4&*+"8*-)($ #-1$ !".*<
!*+(#E$H7*$ "-!*-)"'-$'6$#55'()*+".$+*=/5#)"'-$ "-$I#+"($#-1$J*+K*5*@%$LMNO<LMPQ9!W/%.3(/62*!

d.0)/$%!/-!.7$!17D%/62*!2-)!P/3*3H/62*!d6/$-6$%F!UXF!"[?>9!!!
\`]! h**&2--! <9! \$)/.$)! 'D]! \LMM`]9! D+"="-($ '6$ G'5*./5#+$ J"'5'=@:$ F$ )+"B/)*$ )'$ R#.9/*($

G'-'1:$<dQ!1($%%9!%$&#(("8:!

\Y2]! N72-H$0GF! K919! \">>Y]9! F55'()*+".$ &+')*"-(E$ 6+'8$ +*=/5#)'+@$ *-S@8*($ )'$ +*.*&)'+(:$

I*+('-#5!!T*.'55*.)"'-($9P/32%%2D%F!RF!OLY[O^`9!!
\Y']! N72-H$0GF! K919! \LM""]9! NU)7$ #--"!*+(#+@$ '6$ )7*$ V'+1$ WF55'()*+".W:$ 1(3.$/-! %6/$-6$9!

USF"M>@["M>>9'



! >!

!\O]P(0-$(/$F! Q9! \LMM>]! ;"-9/#-)*<7/")$ #-($ ?$ I#()*/+%$ !"-=)<1*/4$ #-($ &+X($ 1*$ R#.9/*($ 
G'-'1:! \Q3-3H(2:7/$! 63-%0*.2'*$! 8! *2! &5)/2.7JA0$! %6/$-./C/A0$! )$! *+/-%./.0.! 12%.$0(!
9%30%!*2!63.$!<I`^!Pah]9!

\@2]' P06F! W9! \LMMO]9! >-)*+#.)"'-($ B*)V**-$ R#.9/*($ G'-'1$ #-1$ R*66+"*($ Y@8#-$ Z'+$ )7*$ 
B/+1*-$ '6$ .'<#/)7'+(7"&[%$ /-E! <**3%.$(/6! :(3.$/-%E! `M! D$2(%! _/.7! Q3-3)[ZD&2-[!
N72-H$0G9!a$-)/63./!!#/-6$/F!d6/$-R$!C/%/67$!$!-2.0(2*/F'OX?'^"[`>A'!
\@']! P06F! W9! \LMMO]9! C#+5@$ *-.'/-)*+($ B*)V**-$ 8'5*./5#+$ B"'5'=@$ #-1$ *!'5/)"'-9! ,-! E!
1(36$$)/-H%! 3C! .7$! _3(b%73:! 3-! W/%.3(D! 2-)! c:/%.$&3*3HD! 3C! Q3*$60*2(! P/3*3HD! 2-)! 
'$D3-)9!Q2G!1*2-6b!,-%./.0.$!C3(!.7$!W/%.3(D!3C!d6/$-6$F!P$(*/-F!"OY["@@9!!

\?]! P$-$.F! c9! \LM"L[9;'8&+07*-("'-$ 1*($ 6'-1($ 12#+.7"!*($ (."*-)"6"9/*($ .'-)*8&'+#"-($ 
.'-(*+!0($ ?$ 52>-()")/)$ I#()*/+:$ ;'8&508*-)$ ?$ 5#$ &+'.01/+*$ 1*$ !*+(*8*-)!" d$(=/6$! )$%!
<(67/=$%!)$!*+,-%./.0.!12%.$0(9!

!\>]gH/*=/$F! I9! \LM"M]! ;'-()")/)"'-$ 1/$ &#)+"8'"-*$ #+.7"!"()"9/*$ 1*$ 52>-()")/)$ I#()*/+:$ \-*$ 
&'5")"9/*$ &#)+"8'-"#5*$ ?$ &'/+(/"!+*:$ ]')*$ "-)*+-*:! k3/(! 20%%/E$ N72(&2%%3-! B9! $.! 2*F!
\">>Y]E,*($F+.7"!*($&*+('--*55*($1*($(."*-)"6"9/*(9!<(67/=$%!X2./3-2*$%9!

>"M]! X3(2F! 19! \6/.5! /6/! :30(! %$%! :(3:3%! )3--5%! *3(%! )+0-$! /-.$(=/$_! ! 20! Q3-)$E! *$!
Q3-)$LF!"?!C5=(/$(!LMMOF!LM[L@]9!

\""]! W2*'_267%F! Q9! \">>@]! G08'"+*$ "-1"!"1/*55*$ *)$ 808'"+*$ .'55*.)"!*?' /-E! ,#$ 808'"+*$ 
.'55*.)"!*:!!<*'/-!Q/67$*F!Y"[>O9!

\"L]!)$!P/2%/F!1[Q9!\LMM^]9!^."*-.*(E$1*($#+.7"!*($?$5#$=*-X(*:$I'/+$/-*$.'-)+"B/)"'-$1*$5#$ 
=0-0)"9/*$1*($)*4)*($?$527"()'"+*$1*($(."*-.*(%!u$-$%/%F!USF!">[YL9!
\"^]!W3*&$%F!j[#9!\">?@]!^."*-)"6".$V+")"-=$#-1$(."*-)"6".$1"(.'!*+@%!,%/%e!2-!/-.$(-2./3-2*!

($=/$_!)$=3.$)!.3!.7$!7/%.3(D!3C!%6/$-6$!2-)!/.%!60*.0(2*!!/-C*0$-6$%F!XY?!LLM[L^Y9!
"`]! u20)/**/J($F! K919! \">>"]! J"'5'="*$ G'50./5#"+*$ *)$ B"'5'="()*($ 1#-($ 5*($ #--0*($ PUE$ 5#$ 
-#"((#-.*$12/-*$1"(."&5"-*:$,*$.#($6+#-_#"(:$B7J%$9!h-/=$(%/.5!12(/%!k,,!

\"Y]! Q3(2-H$F! Q9! \LM"M]F! B7$! %6/$-./C/6! *$H26D! 3C! K26A0$%! Q3-3)F! a$%$2(67! /-!
Q/6(3'/3*3HD!OZOF!@@[?"\$.!(5C5($-6$%!/-6*0%$%]9!
\"O]! j2-./-/F! P9! \">>M]9! R#.9/*($ G'-'1$ *)$ 5*($ '+"="-*($ 1*$ 5#$ J"'5'="*$ G'50./5#"+*! #2!
a$67$(67$F!UOF!"?M["?@9'!!
\"@]!K263'F!j9!\">?@[$$,#$()#)/*$"-)0+"*/+*F!672:/.($!@F!5)/./3-%!g)/*$!K263'9!!!

'
Holmes, F-L.(1987)/. Scientific writing and scientific 

discovery,/  

Isis; an international review devoted to the history of 

science and its  

cultural influences *78*, 220-235. 

!

!

(BJ1291'91;'Q4J631;
!

! [4J631'O\!h-$!($63-%./.0./3-!)$! *2!H$-J%$!)0!63-6$:.!)$!(5H0*2./3-!2**3%.5(/A0$!
$.!)0!&3)J*$!%0'%5A0$-.! !8! .(2=$(%! *$%!&2-0%6(/.%F! *$%! *$..($%!$.! ! *$%!-3.$%!63-%$(=5$%! 
)2-%!*$!C3-)%!Q3-3)!8!*+/-%./.0.!12%.$0(9!

#$%! :0'*/62./3-%! 2-2*D%5$%! %3-.! &2.5(/2*/%5$%! :2(! )$%! ($6.2-H*$%! '*2-6%9! c**$%! 3-.! 5.5! 
:(56/%5&$-.!)2.5$%F!2/-%/!A0$! *$%!&2-0%6(/.%!56(/.%!)$! *2!&2/-!)$! K9!Q3-3)!\($6.2-H*$%!

%0(! C3-)! -3/(]! 30! *$%! .D:3%! .2:5%! :2(! %2! %$6(5.2/($! \($6.2-H*$%! H(/%5%]F! A0/! $-! %3-.! )$%!
=$(%/3-%!2-.5(/$0($%9! !#$%!63(($%:3-)2-6$%!)$!K9!Q3-3)!63-6$(-2-.!6$!&3)J*$!:$0=$-.!

S.($!*362*/%5$%!)+2:(J%!*$0(!)2.2./3-F!20G!)/=$(%!%.2)$%!)$!*+5=3*0./3-!)$%!.$G.$%9!\a3-)%!

H(/%5%]9! \#$%! &2-0%6(/.%! $.! 56(/.%! )$! K1! N72-H$0G! %$(3-.! 5.0)/5%! 0*.5(/$0($&$-.! )$! *2!
&S&$!C2i3-]!



! "M!

! [4J631'UE! I/CC5($-6/2./3-! )$%! .75&2./A0$%! )+0-$! 0-/.5! )3--5$F! 20! C/*! )0! .$&:%9!
#T5=3*0./3-!)0!:$(%3--$*!)$! *+0-/.5!)$!:7D%/63[67/&/$!)$%!&26(3&3*560*$%!'/3*3H/A0$%!!

2!)+2'3()!5.5!63-%/H-5$!8!:2(./(!)$%!2(67/=$%!)$!*2!%$6(5.2/($!)$!*+0-/.59!#$0(!2CC$6.2./3-!

8! )$%! .7J&$%! )/CC5($-.%! 2! 5.5! ($:5(5$! %0(! *$%! &S&$%! 5.2.%9! <! :2(./(! )$! &$%! )3--5$%!

:$(%3--$**$%F!/*!2!5.5!:3%%/'*$!)+5.2'*/(!*$%!)2.$%!)+5&$(H$-6$!)+0-!-30=$20!.7J&$F!$.!*2!

:(3=$-2-6$!)$%!67$(67$0(%F! /-H5-/$0(%!$.!.$67-/6/$-%!A0/!*0/!%3-.!2CC$6.5%9!\#+5=3*0./3-!

)0!-3&'($!)$!:$(%3--$%!A0/!%$!63-%26($-.!8!672A0$!.7J&$!8!0-!.$&:%!)3--5!2!20%%/!5.5!

63-%/H-5$F!&2/%!-+$%.!:2%!)3--5$!%0(!6$!%675&2!%/&:*/C/5]!

! [4J631'V\!j26.$0(%!63-)/./3--2-.!6$..$!5=3*0./3-9!#$!%675&2!)3--5!)2-%!*2!j/H0($!
L!2!5.5!0./*/%5!/6/!63&&$!%0::3(.!:30(!&$..($!$-!5=/)$-6$!A0$*A0$%!5=5-$&$-.%!)56/%/C%F!

8!*2!%30(6$!)$!6$%!672-H$&$-.%9!N$%!5=5-$&$-.%!3-.!5.5!($67$(675%!)2-%!*$%!2(67/=$%!)$!

*+0-/.5! \63&:.$[($-)0! )+26./=/.5%F! )$&2-)$! )+2(H$-.]! 30! )2-%! *$%! 2(67/=$%!
2)&/-/%.(2./=$%! ! )$! *+,-%./.0.9! N$..$! :(365)0($! -+2! 6$:$-)2-.! :2%! 5.5! $-63($! ($630:5$! 
:2(! %3**/6/.2./3-! )$%! %30=$-/(%! )$%! :2(./6/:2-.%! 20.($%! A0$! *$! 67$C! )+0-/.59! d3-.! 
)/%./-H05$%! )$%! %3**/6/.2./3-%! :(3=$-2-.! )$%! %.(06.0($%! 2)&/-/%.(2./=$%! \NXadF! ,1! :2(!
$G$&:*$]F!-3.5$%!$-!rougeF!)$!6$**$%!5&$(H$2-.!)0!.(2=2/*!%6/$-./C/A0$!*0/[ &S&$9!
\I3--5$%!$-!62(26.J($%!noirs]!
! [4J631' W9! ! h-$! :3%%/'*$! &5.73)3*3H/$! :30(! *+2(67/=2H$! )$! .(2=20G! 63**$6./C%9!
1($&/$(!'2-)$20E! (56$:./3-!$.! (2%%$&'*$&$-.!)$%!)360&$-.%9!d3/$-.!%/G! !)5:3%/.2/($%!

2D2-.!.(2=2/**5!:30(!0-!.$&:%!)2-%! *2!&S&$!0-/.59! !#2!63**$6.$! /-)/=/)0$**$F!($%:$6.2-.!

*+$%:(/.!)5C/-/!)2-%!*$!.$G.$F!63-)0/.!8!%/G!/-=$-.2/($%F!,"9!N$0G[6/!63-%./.0$(3-.!.30430(%!

*2!'2%$!&2.5(/$**$!)$!*+2(67/=2H$9!

!I$0G/J&$!'2-)$209!g(H2-/%2./3-!.75&2./A0$!$.!.$&:3($**$9!<0!&3&$-.!)$!*2!(56$:./3-!

)0!)5:;.!C2/.!:2(!!0-$!:$(%3--$!)3--5$F!/6/!-YF!*+7/%.3/($!)$!%3-!:2(630(%!%6/$-./C/A0$!8!

.(2=$(%!)/=$(%$%!0-/.5%F!<F!PF!:0/%!NF!%$(2!:(56/%5&$-.!63-%/H-5!)2-%!%$%!2(67/=$%9!#3(%!

)$! *+$-.($./$-! 63-6$(-2-.! *$! :$(%3--$*! :(5%$-.! )2-%! *+0-/.5! <F! 3-! %+$CC3(6$(2! )$!
($63-%./.0$(! *+7/%.3/($! )$! 6$**$[6/F! %$*3-! *$%! :(/-6/:$%! &$-./3--5%! )2-%! *$! .$G.$9! #$%!
)3--5$%! 63(($%:3-)2-.$%! ! C$(3-.! *+3'4$.! )+0-! )3%%/$(! %5:2(5F! :(3:($! 8! *+0-/.5! <F! $-!
%:56/C/2-.!:2(!$G$&:*$!*$%!.75&2./A0$%!.(2=2/**5$%!:2(!*$!67$(67$0(!nY!)2-%!6$..$!0-/.5F!   
\%675&2!)$!)(3/.$]!

B(3/%/J&$! '2-)$20! ,-.$(26.3&$! :(3:($! 8! 672A0$! 0-/.5! g-! =/%$(2! 2/-%/! *2! 63-%./.0./3-!
)+0-$!20.($!%5(/$!)T/-=$-.2/($%F!,LF!6$0G[6/!=/(.0$*%F!0-/.5!:2(!0-/.5F!$.!-3-!:*0%!/-)/=/)0!

:2(! /-)/=/)09! #$%! 2::3(.%! A0/! :30((3-.! S.($! C2/.%! 8! *2! 63-%./.0./3-! )$! 6$..$! &5&3/($!
63**$6./=$!D!%$(3-.!63-%/H-5%9'
$

$

$ $R*$ +*8*+."*$ ;7#+5*($ `#5&*+"-$ &'/+$ (#$ +*5*.)/+*$ 1*$ .*$ )*4)*$ *)$ &'/+$ (*($
.'88*-)#"+*(:$ R*$ +*8*+."*$ )+X($ !"!*8*-)$ C88#-/*55*$ J*-*)<I#)+'-%$ D1"5*$ a*5&*.7$ *)$
a#-"*5$a*8*55"*+%$(#-($9/"$)'/)$5*$)+#!#"5$*4&'(0$1#-($5#$&#+)"*$J$1*$.*))*$0)/1*$-2#/+#")$&#($

0)0$&'(("B5*:$R*$+*8*+."*$#/(("$5#$1"+*.)"'-$1*$52>-()")/)$I#()*/+$1*$82#!'"+$70B*+=0$1/+#-)$

)'/)$.*$)+#!#"5:$

$

$

'

'
'



Manuscrit

Frappe 

Version finale 

JPC MCJ 

MWC 

CUM 

Stockholm 

MCJ 6bis 

6C  

6B  

6A  

MS  

5A  

5B  

Mars. 64

Avril. 64

1965 

Dec. 64 

Sept. 64 

Mai. 64 

Automne. 63 

1960
1963

1963
1964

1962 1968

Lettres, cahiers, colloques 

Fig. 1



Fig. 2 



Fig. 3 



Fig. 4 


	Archives à IP HB
	Figures 1 - 4
	Fig 1 Arc
	Fig 2-3


