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Introduction : l’applicatif  
dans les langues  

Regard typologique  

Huy-Linh Dao, Danh-Thành Do-Hurinville 
& Daniel Petit 

1. PRÉSENTATION 

Le terme ‘applicatif’ aurait été utilisé pour la première fois au 
XVIIe siècle par les premiers grammairiens missionnaires 
espagnols dans la description des langues amérindiennes, en 
particulier celle des langues uto-aztèques ; le terme a été ensuite 
adopté par les bantouistes et il est utilisé, de nos jours, pour étudier 
les constructions similaires dans d’autres langues (Polinsky, 2005).  

Selon Peterson (2007), les constructions applicatives, présentes 
dans de très nombreuses langues du monde comprenant princi-
palement les langues bantoues, les langues amérindiennes, les 
langues austronésiennes, et les langues australiennes, se 
définissent comme le codage d’un argument périphérique théma-
tiquement ou d’un oblique en un argument nucléaire objet.  

Du travail pionnier de Trithart (1983), en passant par ceux de 
Baker (1988), Alsina et Mchombo (1990), du Plessis et Visser (1992), 
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Harford (1993), Creissels (1995, 2004, 2006, 2010, à paraître), Payne 
(1997, 2002), Lemaréchal (1998a et 1998b), Mithun (2002), Peterson 
(1999 et 2007), O’Herin (2001), Mabugu (2002), Marten (2003), 
Nouguier-Voisin (2002 et 2006), Haspelmath et Müller-Bardey 
(2004), Polinsky (2005), Cann & Mabugu (2007), McGinnis (2008), 
Bond (2009), Kulikov (2011), Kikusawa (2012), Dixon (2012), etc., 
jusqu’aux récents travaux de Jerro (2016), Pacchiarotti (2017 et 
2020), et Rose (2019), l’applicatif est loin d’être un sujet à explorer, 
mais il semble faire figure de parent pauvre par rapport au passif 
et au causatif. À ce sujet, Nouguier-Voisin (2002 : 201) constate 
l’absence d’une littérature spécifique à l’applicatif aussi bien 
développée que ce qu’on a pu décrire pour les constructions 
causatives. Cela semble faire écho aux points de vue de Creissels 
(2006 : 84) et de Dixon (2012 : 294), selon qui il n’existe pas d’étude 
typologique d’envergure de l’applicatif comme il en existe pour le 
passif ou le causatif. Creissels (ibid.) précise par ailleurs que la 
majorité des travaux sur l’applicatif comportent certes des 
développements dans une perspective générale, mais sont plus ou 
moins axés sur les données de langues particulières, et que, si le 
terme « applicatif » est absent dans les grammaires d’une langue, 
cela ne signifie pas que cette notion soit inconnue, car les termes 
utilisés pour rendre compte des mécanismes similaires peuvent 
varier d’une langue à l’autre.  

C’est pourquoi la journée d’étude de la Société de Linguistique 
de Paris, qui a eu lieu le 22 janvier 2022 à Paris, s’est donné pour 
mission d’aborder les différents thèmes suivants :  
1/ Quelle définition générale peut-on proposer des constructions 
applicatives ? 
2/  Quels liens entre l’applicatif et le causatif (et les autres types de 
voix) ? 
3/ Comment peut-on développer une typologie des constructions 
applicatives tenant compte de notions telles que la distinction entre 
applicatifs canoniques et applicatifs non-canoniques, entre 
applicatifs obligatoires et applicatifs optionnels ?  
4/ Dans les constructions non-canoniques, quelles sont les 
fonctions de modification sémantique et pragmatique des 
applicatifs ? 
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5/ Existe-t-il une forte corrélation entre les constructions 
applicatives obligatoires et les inventaires prépositionnels réduits 
ou absents ? 
6/ Dans les langues où les constructions applicatives sont 
facultatives/optionnelles (c’est-à-dire lorsqu’il existe un autre 
moyen d’exprimer un rôle sémantique donné non-acteur, peut-être 
comme un oblique dans la construction de la racine verbale non-
dérivée), la construction applicative est souvent utilisée pour 
maintenir la continuité du sujet ou pour rendre les constituants 
obliques accessibles aux opérations syntaxiques telles que la 
relativisation. Cependant, les données indiquent qu’il pourrait 
également y avoir des différences purement sémantiques entre les 
constructions applicatives facultatives et leurs homologues non 
applicatives. Quelles sont les significations/nuances sémantiques 
attribuables aux constructions applicatives facultatives ?  
7/ Dans de nombreuses langues du monde, la morphologie 
applicative peut avoir des fonctions de focus (c’est-à-dire que la 
morphologie applicative peut servir à placer les constituants de la 
clause sous un focus étroit). À cet égard, la morphologie applicative 
est unique en ce qu’elle peut être utilisée à la fois à des fins de 
focalisation et comme moyen d’assurer la continuité du sujet dans 
le discours. Quelle est la relation diachronique entre la fonction 
syntaxique (d’introduction d’un argument) et la fonction 
pragmatique de focus ?  
8/ Sur la base de la littérature disponible, nous savons que la 
morphologie telle que les classificateurs nominaux et la 
morphologie spatiale peuvent développer des fonctions de type 
applicatif. Quelle autre morphologie non applicative peut le faire ? 
9/ Les données de langues du monde montrent que la morphologie 
applicative introduit un terme appliqué, qui peut être un syntagme 
nominal avec des propriétés d’objet, un pronom, et même des 
phrases entières. Dans quelle mesure ces types de phrases 
appliquées sont-ils courants dans les langues ?  

2. STRUCTURE DU VOLUME 

Le présent recueil rassemble l’ensemble des contributions à la 
Journée Scientifique de la Société de Linguistique de Paris du 
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22 janvier 2022. Celle-ci s’est tenue à l’École Normale Supérieure 
de Paris (salle Dussane) et a réuni des linguistes de spécialités 
diverses autour de questions relatives à l’applicatif, à ses 
différentes manifestations dans les langues naturelles, ainsi qu’à la 
question de la théorisation et de la modélisation de cette notion.   

Les onze contributions qui composent ce recueil peuvent se 
scinder en trois sections. La première section, qui comprend deux 
chapitres, apporte des éclairages généraux et typologiques sur 
l’applicatif, tandis que la deuxième section, comportant trois 
chapitres, est dédiée à une étude de langues africaines. Les six 
derniers chapitres, qui composent la troisième et dernière section, 
dialoguent avec cette notion dans différentes langues du monde.  

2.1. PREMIÈRE SECTION : L’APPLICATIF SOUS UN REGARD 
GÉNÉRAL  

Avec son article inaugural intitulé « Les applicatifs, un enjeu 
pour une linguistique de la diversité des langues. Nouvelles 
propositions » (chapitre 1), Alain LEMARÉCHAL soulève les 
problèmes posés par la définition de ce qu’on entend par 
‘applicatif’. Selon l’auteur, plusieurs biais compromettent une juste 
appréciation du phénomène, en particulier l’idée largement 
répandue que l’applicatif est, à la fois formellement et 
fonctionnellement, une construction dérivée d’une construction 
primaire non-applicative. Distinguer les rôles sémantiques et les 
marques formelles qui leur sont associées est cependant une 
nécessité méthodologique, faute de quoi on risque de limiter la 
notion d’applicatif à n’être qu’un pur phénomène dérivationnel. 

Les problèmes de définition occupent également le chapitre 2, 
dû à Sara PACCHIAROTTI, « Caractéristiques ‘non proto-
typiques’ et fonctions non syntaxiques de la morphologie 
applicative : quelques nouvelles perspectives compa-
ratives ».  Sara Pacchiarotti montre que les caractéristiques 
considérées comme prototypiques des constructions applicatives 
dans les définitions typologiques, telles que l’optionalité et 
l’augmentation de la valence, ne reflètent souvent pas ce que l’on 
trouve dans les langues du monde. Elle discute également des 
fonctions non syntaxiques récurrentes de la morphologie 
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applicative qui ne sont pas incluses dans les définitions 
typologiques. 

2.2. DEUXIEME PARTIE : L’APPLICATIF DANS LES LANGUES 
AFRICAINES 

Les trois chapitres suivants, qui composent la deuxième partie, 
explorent l’applicatif dans quelques langues africaines. Sylvie 
VOISIN, dans une contribution intitulée « Applicatif, iso-
morphismes et réanalyses dans les langues atlantiques » 
analyse les phénomènes d’isomorphisme dans des langues où des 
morphèmes applicatifs sont identiques à des morphèmes pourvus 
d’autres fonctions. Dans certains des cas discutés, cet 
isomorphisme donne accès à un scénario diachronique selon lequel 
une source unique a donné naissance à deux constructions, dont 
l’une est la construction applicative. L’article est une contribution 
importante à la diachronie de l’applicatif.  

Denis CREISSELS et Alain Christian BASSENE, dans un article 
intitulé « P-applicatives vs. X-applicatives and obligatory 
applicatives vs. optional applicatives in Jóola Fóoñi 
(Atlantic) », se penchent sur la dérivation applicative dans la 
langue Jóola Fóoñi (langue atlantique), où cette dérivation se 
réalise au moyen du suffixe verbal -um. L’applicatif peut y assumer 
quatre rôles sémantiques : instrument, cause, perlatif et médiatif. 

Dans un article collectif « The applicative and the foca-
lization of Event Location in Rundi, Bantu JD62 », Manoah-
Joël MISAGO (†), Ernest NSHEMEZIMANA, Koen BOSTOEN et Sara 
PACCHIAROTTI étudient les constructions applicatives dans la 
langue rundi (langue bantoue à l’est des Grands Lacs). Le suffixe 
applicatif -ir y revêt des fonctions discursives diverses, en rendant 
par exemple les énoncés de localisation d’un événement accessibles 
à la focalisation ou en en élargissant la portée à parti des sujets 
intransitifs jusqu’aux sujets transitifs.  
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2.3. TROISIEME PARTIE : L’APPLICATIF DANS LES LANGUES DU 
MONDE 

Le troisième et dernier sous-groupe, dédié aux autres langues 
que les langues d’Afrique, réunit six articles portant respec-
tivement sur l’innu-aimun (langue algonquienne du Québec), 
l’omaha (langue sioue des États-Unis), les langues sinitiques, 
gyalrongiques et le chinois mandarin, ainsi qu’une discussion sur 
la possibilité d’identifier une valeur applicative à travers la 
préverbation en sanskrit védique. 

La première contribution, due à Sauvane AGNES, porte sur « les 
applicatifs dans une langue à ‘voix inverse’ : le cas de l’innu-
aimun, langue algonquienne du Québec ». L’existence d’une 
construction applicative dans une langue connue pour présenter 
une voix inverse présente un intérêt typologique de premier plan 
en raison des effets que ces phénomènes d’alignement inverse 
présentent sur l’applicatif. 

Dans un article qui porte sur « les constructions applicatives 
de l’omaha », Julie MARSAULT attire l’attention sur la diversité des 
préfixes utilisés pour l’applicatif dans cette langue sioue 
d’Amérique du Nord. La dérivation applicative s’y trouve associée 
à divers rôles sémantiques, contribuant ainsi à donner une 
définition large de l’applicatif. 

Hilary CHAPPELL, dans sa contribution « Syncretism of 
Applicative and Causative markers in Northern Sinitic 
Languages », étudie les applicatifs sinitiques, qui appartiennent 
au type bénéfactif, le plus commun d’un point de vue 
translinguistique, à partir d’un verbe « donner » correspondant au 
chinois standard 给 gěi. Par rapport à ce dernier, les dialectes du 
nord-ouest de la Chine présentent une extension de la structure 
VERBE=DONNER à tout verbe volitif et manifestent diverses 
contraintes morphosyntaxiques, telles que la nécessité, dans 
certains dialectes, de placer l’objet indirect en position préverbale. 
Certaines langues, enfin, présentent un syncrétisme avec le 
marqueur causatif dont les relations diachroniques possibles sont 
étudiées.  

Les langues gyalrongiques font l’objet de l’article suivant, dû à 
Guillaume JACQUES : « Applicative derivation in Gyalrongic 
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languages ». Ces langues, en particulier le japhug, présentent un 
préfixe applicatif, dont le fonctionnement est étudié en détail, en 
parallèle aux constructions non-applicatives correspondantes. 

L’article de Lin XIAO étudie « la notion d’applicatif en 
chinois mandarin : du dérivationnel au compositionnel ». En 
chinois mandarin, certaines prépositions sont, d’une manière assez 
singulière pour le système de la langue, postposées au verbe, ce qui 
peut s’expliquer, selon Lin Xiao, par une construction de type 
applicatif, avec la particularité qu’elle témoigne d’une évolution du 
dérivationnel au compositionnel. 

L’ouvrage collectif s’achève par la dernière contribution 
intitulée « Applicatif et préverbation en sanskrit 
védique » (chapitre 12) proposée par Daniel PETIT. On ne 
considère pas en général que l’applicatif soit un type développé 
dans les langues indo-européennes, à part des cas de transitivation 
liées à la préverbation comme dans l’allemand moderne arbeiten 
« travailler » vs. bearbeiten « travailler à quelque chose » (+ ACC). 
Le rôle applicatif de la préverbation se révèle cependant 
problématique à la lumière des données du sanskrit védique, l’une 
des langues indo-européennes les plus archaïques. 
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/ >Mcd>WOc/ ?"c.!'- ?"Z\`\<"S#8%<"2$)#8%=-%=)8+7-28<"I!&'(?"I}@<"



              LES APPLICATIFS, NOUVELLES PROPOSITIONS                         43  

/ >Mcd>WOc/ ?"c.!'-? "Z\\`!<" �ÐF4G%&'*("8*" .!"1&!-('1'9'1G"*1"14G%&'*("8*" .!"
9!.*-2 *"Y" .*" :&%;.X#*" 8*"�O�Ñ�D�S�S�O�L�F�D�W�L�I�Ñ<" c-8&G"d%)((*!)" DG8<E<"S"%
$2"!8)$)?)$:"/K+$#8%=-%+7&&70-#%=#%effgG<"/'..*?"I&*((*("8)"P*:1*-1&'%-<"

/ >Mcd>WOc/ ?" c.!'-?" Z\\`;<" h�W�X�G�H�V�� �G�H�� �P�R�U�S�K�R�O�R�J�L�H�� �H�Q�� �I���[���²��<" I!&'(B
/%)9!'- ?"I**1*&(?"24!:<"illlBlb<""

/ >Mcd>WOc/ ?" c.!'-?" QRRm<"�Ð~)*.6)*(" &*#!&6)*(" ()&" �Ð.*(" &V.*("
(G#!-1'6)*( �Ñ"2%##*" :&G8'2!1(�Ñ"���¢�� �S�U�R�S�R�V�� �G�Ñ�X�Q�H�� �F�R�P�P�X�Q�L�F�D�W�L�R�Q�� �G�H��
W4&<"/*4#!--E<"Q-&&#$)!%=#%&"%R7+):$:%=#%S)!9-)8$)0-#%=#%T"2)8?"ZRZoZ?"
n^]Bn]Z<"

/ >Mcd>WOc/ ?"c.!'-?"QRZQ<"�ÐN'9*&('1G"8*(" .!-0)*(?"17:%.%0'*" .'-0)'(1'6)*"
*1" !;(1&!21'%-�Ñ<"K+"=:*)#% =#8% )!8+2)<$)7!8% #$% 4#&&#8(&#$$2#8J% _7*<$#8%
�U�H�Q�G�X�V���G�H�V���V�«�D�Q�F�H�V���G�H���O�¥�D�Q�Q�«�H����������?"$!-9'*&B#!&(<"

/ >Mcd>WOc/ ?" c.!'-?" QRZ^<"�ÐP7(1X#*(" :&%1!(*B!:%8%(*" 47:%14G1'6)*(" Y"
�Ð�S�D�U�D�W�D�[�H�Ñ�� �H�W�� �P�D�U�T�X�H�V�� �V�H�J�P�H�Q�W�D�O�H�V�� �V�X�V�F�H�S�W�L�E�O�H�V�� �G�Ñ�¬�W�U�H�� �D�V�V�R�F�L�«�H�V�� �D�X�[��
(7(1X#*(" 47:%14G1'6)*(<" N)" ;%-" )(!0*" 8*(" .!-0)*(" '(%.!-1*(" *-"
(7-1!A*�Ñ<"Q-&&#$)!%=#%&"%R7+):$:%=#%S)!9-)8$)0-#%=#%T"2)8?"ZZRoZ?"̂ ZBZZn<"

/ >Mcd>WOc/ ?"c.!'-?"QRZ]<"�ÐW%-1&*".!"17:%.%0'*�Ñ<"Q-&&#$)!%=#%&"%R7+):$:%=#%
S)!9-)8$)0-#%=#%T"2)8J"ZZQoZ?"nmaBnmn<"

/ >Mcd>WOc/ "c.!'- ?"QRQQ<"�Ð�ÐN*(":&G8'2!1("L":*&1*"8*"9)*<<<�Ñ"Dd7.*"Z\aaE"Y"
:%)&"6)%'"+!'&*"J">14-%2*-1&'(#*"*1"1!;%)(�Ñ<%Q-&&#$)!%=#%&"%R7+):$:%=#%
S)!9-)8$)0-#%=#%T"2)8?%ZZ]oZ?"̂ ZBZR\'"

/ >Mcd>WOc/ ?" c.!'-" p" b lcK ?" /'-?" QRZ]<"�Ð~)*" +!)1B'." *-1*-8&*" :!&"
�Ð�J�U�D�P�P�D�W�L�F�D�O�L�V�D�W�L�R�Q�Ñ���G�D�Q�V���O�H�V���O�D�Q�J�X�H�V���L�V�R�O�D�Q�W�H�V���"���/�H���F�D�V���G�H��!; ?"�E�Å?"4V)?"
2F!9"%)"A)F7?"�J�×�L"*1"B=#i "D:%1*-1'*.E"*-"24'-%'("#!-8!&'-"2%-1*#:%&!'-"Y"
8*(" 9*&;*(" 0&!##!1'2!.'(G(" 6)'" +%-21'%--*-1" *-2%&*" 2%##*" 8*("
9*&;*(�Ñ<"Q-&&#$)!%=#%&"%R7+):$:%=#%S)!9-)8$)0-#%=#%T"2)8?%ZQRoZ?"aaZBnaZ<"

/ >Mcd>WOc/ ?"c.!'-"p" b lcK ?"/'-?"QRZ`<"�Ð/*"2!)(!1'+ B+!21'1'+"8!-(".*(".!-0)*("
'(%.!-1*(?" !00.)1'-!-1*(" *1" +.*A'%--*..*(B+)('%--*..*(" D24'-%'(?"
5'-7!&3!-8!?"1!0!.%0?".!1'-?"(!-(5&'1?"*12<E<"I%'-1("8*"9)*"0G-G&!."*1"
17:%.%0'6)*E�Ñ<"c-8&G"F4';!).1 ?"*1" !.<" DG8<E<"S#% +"-8"$)I'% T#28<#+$)?#8%
+27)8:#8<"P1&!(;%)&0?">/'I4' ?"Q`aBaZ`<""

/ >Mcd>WOc/ ?" c.!'-" p" blcK ?" /'-?" QRQR<"�ÐI%.72!1G0%&'!.'1G?" 1&!-(B
2!1G0%&'!.'1G?" 0&!##!1'2!.'(!1'%-" *1" *14-%2*-1&'(#*"Y" *A*#:.*(" *-"
#!-8!& '-"2%-1*#:%&!'-�Ñ<"N!-4 BF4L-4"N%BO)&'-9'..*?"O)7 B/ '-4 "N!%"
p"c --'* "d'!..!-8"DG8(<E<"j#%&"%$2"!8+"$:972)"&)$:%="!8%&#8%&"!9-#8<"I!&'(?"
P%2'G1G"8*"/'-0)'(1'6)*"8*"I!&'(?"̀ \ BZam<""

/ ‡KSP?"z%4-?"Z\]]<"R#*"!$)+8%B(BB<"W!#;&'80*?"W!#;&'80*"}-'9*&('17"I&*((<"
McdFlS ?"d%;*&1?"Z\`a<"T7-2%-!#%&79)0-#%=-%8#!8<"I!&'(?"I}@<"
McdFlS ?"d%;*&1?"Z\`]<"S"!9"9#%#$%+273"!+#'%S#8%�¤-!)?#28%=#%+273"!+#�¥%="!8%

&"%$,:72)#%8:*"!$)0-#<"C&)A*..*(?"M!&8!0!<"
SŠ/_> ?" O*--'-0?" Z\`a<" �Ð/*(" !89*&;*(" :!&!8'0 #!1'(!-1( "Y" +%-21'%-" *1"

!-!.7(* �Ñ<"Z#?-#%27*"!#?"()::.<"Qa<"W%:*-4!0)*?"c5!8*#'(5"@%&.!0<"



44 ALAIN LEMARƒCHAL  
 

KC>Sc}>d ?"O!-( B,*%&0"p"ˆ dlClBO>dFˆ ?"c--*"DG8(<E?"Z\\Q<"R$2-+$-2#8%=#%&"%
<,2"8#%#$%$,:72)#%=-%&)"9#<"I!&'(?"I&*((*("}-'9*&('1!'&*("8*"i'-2*--*(< "

Ki>dN}/i> ?"W<"M<"p"!.<?"Z\]^<"K<<2#!=2#%&"%&"!9-#%2>"!="<"I!&'( ?"M%)1%-<"
I >d/M}FF>d ?"N!9'8"M<?"Z\`a<"R$-=)#8%)!%Z#&"$)7!"&%[2"**"2J%e<"W4'2!0%?"

}-'9*&('17"%+"W4'2!0%"I&*((<"
d>C}PWOl?" ,*%&0*(?" QRRZ<"�ÐW%%&8'-!1'%-" *1" ();%&8'-!1'%-<" I&*#'X&*"

:! &1'*"Y".!"2%B$%-21'%-"&*(1&*'-1*�Ñ<"Q-&&#$)!%=#%&"%R7+):$:%=#%S)!9-)8$)0-#%
=#%T"2)8?"\moZ?"QaBmR<"

d>C}PWOl?" ,*%&0*(?" QRRQ<"�ÐW%%&8'-!1'%-" *1" ();%&8'-!1'%-<" N*)A'X#*"
:!&1'*"Y" 9*&(" .!" 2%B$%-21'%-" 0G-G&!.'(G*�Ñ<"Q-&&#$)!% =#% &"% R7+):$:% =#%
S)!9-)8$)0-#%=#%T"2)8?%\]oZ?"a]B\n<"

d>SK} ?" /%)'(?" Z\mZ" DQ*" G8<E<"[2"**")2#% 8"!8+2)$#<" I!&'( ?"c8&'*- B
M!'(%--*)9*< "

F>PSl>d>?" /)2'*-?" Z\^a<" �(�V�T�X�L�V�V�H�� �G�¥�X�Q�H�� �V�\�Q�W�D�[�H�� �V�W�U�X�F�W�X�U�D�O�H<" I!&'(?"
_.'-25('*25<""

F>PSl>d>?"/)2'*-?"Z\^\<"h&:*#!$8%=#%83!$"C#%8$2-+$-2"&#<"I!&'(?"_.'-25('*25 <""
F=cOld=c ?" c-8&G?" Z\\Z<"T#28<#+$)?#% I7!+$)7!!#&&#% =#% &"% <,2"8#'%

_7!$2)4-$)7!%F%-!#%83!$"C#%+7*<"2:#%=-%I2"!^")8%#$%=-%6)!3"2>"!="(
6)2-!=)<"I!&'(?"�W�K�ª�V�H���G�H���O�Ñ�8�Q�L�Y�H�U�V�L�W�«���3�D�U�L�VBlll<"

i li>P ?"d%;*&1?" Z\\a<" �Ð/!" :&G8'2!1'%-" -%#'-!.*" * �W�� �O�Ñ�D�Q�D�O�\�V�H�� �S�D�U�� �Y�H�U�E�H�V��
()::%&1(�Ñ<"�/�¥�L�Q�I�R�U�P�D�W�L�R�Q���J�U�D�P�P�D�W�L�F�D�O�H"̂ \<" B̀Z^<"

b lcK ?"/'- ?" QRZ\<"S#%�F�K�L�Q�R�L�V�� �H�W�� �O�¥�L�F�R�Q�L�F�L�W�«�� �G�H�� �O�D�� �V�\�Q�W�D�[�H���� �/�¥�L�F�R�Q�L�F�L�W�«�� �G�H�� �O�D��
8:0-#!+#%$#*<72#&&#%�����G�X���W�H�[�W�H���¢���O�¥�$�N�W�L�R�Q�V�D�U�W<"I!&'(?"I**1*&(<"

"
c.!'-" />Mcd‹WOc/ "

/cWlFK?"}Md"]ZR]"8)"WSdP)
P%&;%--*"}-'9*&('1G""

‹ 2%.*":&!1'6)*"8*("4!)1*("G1)8*("



 
 

!"#$%&'()**)

!#'#+&,'%-&%./(-)�—010)$'1&1&2$%./(-�)̃))
(&)310+&%10-)010)-20&#4%./(-)5()6#)
71'$"1618%()#$$6%+#&%9():)./(6./(-)

01/9(66(-)$('-$(+&%9(-)+17$#'#&%9(-)

;#'#)<#++"%#'1&&%)

=>-&'#+&)
!"#$%&'()*)$)"*#%"(%+,,-).+$)/'%."*#$01.$)"*#%.")*.)&'%)*%.-+)2)*3%$4+$%
$4'0'% +0'% +$% -'+#$% ("10% (1*&+2'*$+-% +$$0)51$'#% "(% +,,-).+$)/'%
2"0,4'2'#6%7)8%$4'9%+0'%/'05+-%&'0)/+$)"*+-%,0".'##'#%:)$4%#9*$+.$).%
."*#';1'*.'#<% 7))8% $4'9% )*$0"&1.'% +*% )*$'0*+-% +0312'*$% 7)='=% "5>'.$%
+0312'*$8%$"%$4'%+0312'*$%#$01.$10'%"(%$4'%1*&'0)/'&%/'05%0""$?#$'2<%
+*&%7)))8%$4'0'%+0'%21-$),-'@%$9,).+--9%�Ð,'0),4'0+- �Ñ@%#'2+*$).%0"-'#%$4+$%
.+*%5'% 2+,,'&% "*$"% $4'% 2"0,4"#9*$+.$).% '*$)$9% )*$0"&1.'&%59% $4'%
+,,-).+$)/'% 7'=3=% A'*'().)+09@% B*#$012'*$@% C"##'##"0@% D".+$)"*@% '$.=8=%
E'/'0+-% &'()*)$)"*#% +-#"% +##12'% $4+$% +,,-).+$)/'% 2"0,4'2'#% +0'%
",$)"*+-%7)='=%/'05%0""$#?#$'2#%:)$4"1$%+*%+,,-).+$)/'%.+*%+,,'+0%)*%+%
."*#$01.$)"*%:)$4%+*%"5-);1'?+&>1*.$@%51$%$4)#%,'0),4'0+-%,+0$).),+*$%
.+*%+-$'0*+$)/'-9%5'%'F,0'##'&%+#%+%."0'%+0312'*$%)(%$4'%/'05%0""$?#$'2%
."25)*'#%:)$4%+*%+,,-).+$)/'8=%G0+:)*3%"*%'/)&'*.'%(0"2%3'*'$).+--9%
1*0'-+$'&%+*&%3'"30+,4).+--9%&)#$+*$%-+*31+3'#@%$4)#%+0$).-'%&)#.1##'#%
#9*$+.$).%+*&%#'2+*$).%5'4+/)"0%"(%+,,-).+$)/'% ."*#$01.$)"*#%:4).4%
&',+0$#%(0"2%$4'%,0"$"$9,'%&'#.0)5'&%+5"/'%+#%:'--%+#%0'.100'*$%*"*H



46 SARA PACCHIAROTTI 

#9*$+.$).% (1*.$)"*#% "(% +,,-).+$)/'% 2"0,4"-"39% *"$% )*.-1&'&% )*%
$9,"-"3).+--9H"0)'*$'&%&'()*)$)"*#=%%%

?@))*0&'15/+&%10?))
�-�X�V�T�X�Ñ�¢�� �U�«�F�H�P�P�H�Q�W���� �O�H�V�� �G�«�I�L�Q�L�W�L�R�Q�V�� �O�H�V�� �S�O�X�V�� �«�W�U�R�L�W�H�V�� �G�H�� �O�D��

2"0 ,4"-"3)'%+,,-).+$)/'@%,+0%'F' 2,-'%I-#)*+%+*&%!.4"25"%7JKKL8@%
A0'#*+*%M%!"#4)% 7JKKL8@% C+9*'% 7JKKN8@% 7OPPO8@% C'$'0#"*% 7OPPN8@%
!)$41*% 7OPPO8@% Q+#,'-2+$4%M%!R--'0 HA+0&'9% 7OPPS8@% T1-)U"/%
7OPJJ8@%,"#$1-'*$% -'#% V-V2'*$#% #1)/+*$#% ."22'% .+0+.$V0)#$);1'#%
,0"$"$9,);1'#% &'% -+% 2"0,4"-"3)'% +,,-).+$)/'%6% 7)8%-'#% +,,-).+$)(#%
0'-W/'*$%&'%-+%&V0)/+$)"*%/'05+-'%'$%"*$%1*%'(('$%#9*$+F);1'%<%7))8%)-#%
�D�M�R�X�W�H�Q�W���X�Q���D�U�J�X�P�H�Q�W���L�Q�W�H�U�Q�H�����F�Ñ�H�V�WHXH&)0'%1*%+0312'*$%"5>'$8%X%-+%
#$01.$10'% +0312'*$+-'% &'% -+% 0+.)*'% /'05+-'% #"1#H>+.'*$' %<% 7)))8% )-#%
)*$0"&1)#'*$%&'#%."2,-V2'*$#%+##12+*$%&)/'0#%0Y-'#%#V2+*$);1'#%
�Ð,V0),4V0);1'#�Ñ%7AV*V().)+)0'@% B*#$012'*$@% D)'1@% '$.=8%<% 7)/8% -'#%
2"0,4W2'#% +,,-).+$)(#% #"*$% (+.1-$+$)(#@%�F�H�� �T�X�L�� �Y�H�X�W�� �G�L�U�H�� �T�X�Ñ�L�O�� �H�V�W��
�W�R�X�M�R�X�U�V�� �S�R�V�V�L�E�O�H�� �G�Ñ�X�W�L�O�L�V�H�U�� �O�H�V�� �P�¬�P�H�V�� �U�D�F�L*'#% /'05+-'#% #+*#%
+,,-).+$)(@%�P�D�L�V�� �D�F�F�R�P�S�D�J�Q�«�H�V�� �G�Ñ�X�Q�� �W�H�U�P�H�� �R�E�O�L�T�X�H�� �V�H�� �U�«�I�«�U�D�Q�W�� �D�X��
2Z2'% ,+0$).),+*$% ;1'% .'-1)% $0+)$V% ."22'% $'02'% *1.-V+)0'% ,+0%
�O�Ñ�D�S�S�O�L�F�D�W�L�I���� �‚�� �O�Ñ�H�[�F�H�S�W�L�R�Q�� �G�H�V�� �D�S�S�O�L�F�D�W�L�I�V�� �D�S�S�H�O�«�V�� �U�H�G�L�U�H�F�W�L�I�V�� ���Y�R�L�U��
�S�D�U�� �H�[�D�P�S�O�H�� �.�L�\�R�V�D�Z�D�� ���������� �S�R�X�U�� �F�H�� �W�\�S�H�� �G�Ñ�D�S,-).+$)(% &+*#% -'#%
-+*31'#% #+-)#4'**'#8@% ,-1#)'10#% &V()*)$)"*#% ,"#$1-'*$% ;1'% -'#%
2"0,4W2'#%+,,-).+$)(#%+132'*$'*$%-+%/+-'*.'%&'%-+%0+.)*'%/'05+-'=%
[*%'F'2,-'%.-+##);1'%&'%."*#$01.$)"*%+,,-).+$)/'%0V,"*&+*$%+1F%
.+0+.$V0)#$);1'#%,0V.)$V'#%'#$%&"**V%'*%7J+8%'$%7J58=%

%
-1*&+%75+*$"1%D\O<%T+:+#4+%OPPL6%O]O8%
7J+8% !"#$%$&#$'()*"+$&)$,-&./0-&12)3$&
& !"#$%$& #45$5'()*"+ 5$& )$,- & 6./0-&12)3$7&
% ^=% LE_=E[A`HCEaH#'*&Hbc% dD] =2"*'9 % $"%e=%
% �Ð�1�V�Z�D�Q�D���V�H�Q�W���P�R�Q�H�\�����W�R���:�R�P�E�D�����Ñ%

%
%
%

 
J�����&�H�W�� �D�U�W�L�F�O�H�� �V�Ñ�L�Q�V�S�L�U�H�� �I�R�U�W�H�P�H�Q�W�� �G�H�� �O�Ñ�L�Q�W�U�R�G�X�F�W�L�R�Q�� �G�D�Q�V�� �3�D�F�F�K�L�D�U�R�W�W�L�� �H�W�� �=�¼�³�L�J�D��
7OPOO�������-�H���U�H�P�H�U�F�L�H���5�R�]�H�Q�Q���*�X�«�U�R�L�V�����&�1�5�6�������S�R�X�U���P�Ñ�D�Y�R�L�U��."*#)&V0+5-'2'*$%+)&V'%
X%+2V-)"0'0%2+%,0"#'%(0+*f+)#'=%



         �&�$�5�$�&�7�(�5�,�6�7�,�4�8�(�6���µ�1�2�1���3�5�2�7�2�7�<�3�,�4�8�(�6�¶���'ES APPLICATIFS 47  
 
          
-1*&+%75+*$"1%D\O<%T+:+#4+%OPPL6%O]O8%
7J58% !"#$%$&#$'()*"+*,$&12)3$&)$,- &
& !"#$%$& #45$5'()*"+ 5*,5$& 12)3$ & )$,- &
% ^=% LE_=E[A`HCEaH#'*&HICCDHbc% e=% dD] =2"*'9 %
% �Ð�1�V�Z�D�Q�D���V�H�Q�W���P�R�Q�H�\�����W�R���:�R�P�E�D�����Ñ%

%
g*%7J+8%-+%0+.)*'%$0+*#)$)/'%-1*&+%'()*"+ %�Ð�H�Q�Y�R�\�H�U�Ñ���V�H���F�R�P�E�L�Q�H��

&'% 2+*)W0'%(+.1-$+$)/'% +/'.% -'% #9*$+32'% ,0V,"#)$)"**'-%./0-&
12)3$ @% 'F,0)2+*$% -'% G'#$)*+$+)0'% "1% -'% hV.),)'*&+)0'=% d'% 0Y-'%
#V2+*$);1'%,'1$%V3+-'2'*$%Z$0'%'F,0)2V%&+*#%1*'%."*#$01.$)"*%"i%
�O�D�� �U�D�F�L�Q�H�� �V�H�� �F�R�P�E�L�Q�H�� �D�Y�H�F�� �O�Ñ�D�S�S�O�L�F�D�W�L�I�� �F�R�P�P�H�� �G�D�Q�V�� �����E������ �R�»�� �F�H�W��
�D�U�J�X�P�H�Q�W�� �Q�Ñ�H�V�W���S�O�X#%)*$0"&1)$%,+0%1*'%,0V,"#)$)"*@%2+)#%+,,+0+j$%
&+*#% 1*'% ,"#)$)"*% )22V&)+$'2'*$% ,"#$/'05+-'@% '$% 3+3*'% &'#%
�S�U�R�S�U�L�«�W�«�V�� �G�Ñ�R�E�M�H�W���� �W�D�Q�G�L�V�� �T�X�H�� �O�Ñ�R�E�M�H�W�� �Ð�D�J�H�Q�W�Ñ�� �S�H�U�G�� �V�H�V�� �S�U�R�S�U�L�«�W�«�V��
�G�Ñ�R�E�M�H�W�����Y�R�L�U���.�D�Z�D�V�K�D�������������S�R�X�U���X�Q�H���G�L�V�F�X�V�V�L�R�Q����%

D'#% .+0+.$V0)#$);1'#% V2'03'+*$% &'#%&V()*)$)"*#% .)H&'##1#% #"*$%
5)'*% ."**1'#% '$% #"*$% #"1/'*$% #1,,"#V'#% Z$0'%�Ð.+*"*);1'# �Ñ%"1%
�Ð,0"$"$9,);1'# �Ñ=%d','*&+*$@% ,-1#)'10#% #"10.'#% 0+,,"0$'*$% &'#%
.+0+.$V0)#$);1'#% '$% &'#% ("*.$)"*#% &'% -+% 2"0,4"-"3)'% +,,-).+$)/'%
�G�D�Q�V���G�L�I�I�«�U�H�Q�W�H�V���O�D�Q�J�X�H�V���T�X�L���V�Ñ�«�F�D�U�W�H�Q�W���G�H���F�H���S�U�R�W�R�W�\�S�H���R�X���Q�Ñ�\���V�R�Q�W��
2Z2'%,+#%&1%$"1$%)*.-1#'#%7/")0%C+..4)+0"$$)%OPOP%6%L\H\]%,"10%1*%
+,'0f18=% d'#% &"**V'#% ("*$% 0'##"0$)0%-'%5'#")*% &'% &V()*)$)"*#% ,-1#%
-+03'#%&'%-+%2"0,4"-"3)'%+,,-).+$)/'%."22'%.'--'%&'%d0')##'-#%7.'%
/"-12'8% ;1)% ,0V/")$% &'1F% ,"##)5)-)$V#% ("*&+2'*$+-'#% 4+5)$1H
'--'2'*$%'F.-1'#%,+0%-'#%&V()*)$)"*#%0V(V0'*.V'#%+1%&V51$%&'%.'$$'%
#'.$)"* %6% -'% (+)$% ;1'% -'#% +,,-).+$)(#% ,'1/'*$% Z$0'% "5-)3+$")0'#@%
�O�R�U�V�T�X�Ñ�L�O�V�� �U�H�S�U�«�V�H�Q�W�H�Q�W�� �O�D�� �V�H�X�O�H�� �V�W�U�D�W�«�J�L�H�� �P�R�U�S�K�R�O�R�J�L�T�X�H��
�S�H�U�P�H�W�W�D�Q�W�� �G�Ñ�L�Q�W�U�R�G�X�L�U�H�� �X�Q�� �U�¶�O�H�� �V�«�P�D�Q�W�L�T�X�H���Q�R�Q���$�F�W�H�X�U�� �G�D�Q�V�� �O�D��
�S�K�U�D�V�H%���� �H�W�� �O�H�� �I�D�L�W�� �T�X�H�� �O�H�� �W�H�U�P�H�� �D�S�S�O�L�T�X�«�� �S�H�X�W�� �D�Y�R�L�U�� �O�H�� �U�¶�O�H��
#9*$+F�L�T�X�H���G�Ñ�R�E�M�H�W�����G�H���G�D�W�L�I���R�X���E�L�H�Q���G�Ñ�R�E�O�L�T�X�H�����&�H�W���D�U�W�L�F�O�H���W�U�D�L�W�H���G�H�V��
."2,"0$'2'*$#% #9*$+F);1'#% &'#% ."*#$01.$)"*#% )2,-);1+*$% &'#%
�P�D�U�T�X�H�X�U�V�� �D�S�S�O�L�F�D�W�L�I�V�� �T�X�L�� �V�Ñ�«�F�D�U�W�H�Q�W�� �G�H�� �F�H�� �V")H&)#+*$% ,0"$"$9,'@%
+)*#)% ;1'% &'#% ("*.$)"*#% *"*H#9*$+F);1'#% 0V.100'*$'#%;1)% *'% #"*$%
,+#% ."1/'0$'#% ,+0% -'#% &V()*)$)"*#% 0'$'*1'#% &+*#% -+% -)$$V0+$10'%
�W�\�S�R�O�R�J�L�T�X�H���� �7�R�X�W���H�Q�� �P�Ñ�D�S�S�X�\�D�Q�W�� �V�X�U�� �O�D�� �O�L�W�W�«�U�D�W�X�U�H���H�[�L�V�W�D�Q�W�H����,+0%
'F =@% a0)$4+0$% JKkL@% d0')##'-#% OPPS@% !"0+H! �D�U�¯�Q�� ������������ �+�H�U�Q�£�Q�G�H�]H
_0''*% OPJ]8% '$% #10% &'% *"1/'--'#% &"**V'#% ,0"/'*+*$% &'% (+2)--'#%
-)*31)#$);1'#% $'--'#% ;1'% -'% *)3'0H�F�R�Q�J�R���� �O�Ñ�D�X�V�W�U�R�Q�«�V�L�H�Q���� �O�H��



48 SARA PACCHIAROTTI 

$0+*#4)2+-+9+% 7"1% $)5V$"H5)02+*8% '$% -'% .4).4+2% 7C+..4)+0"$$)%
M%lmn)3+%OPOO8O@%>'%2"*$0'%;1'%6%7)8%&+*#%&'%*"250'1#'#%-+*31'#@%
-'#% +,,-).+$)(#% #"*$% -+% #'1-'% #$0+$V3)'% 2"0,4"-"3);1'% ,'02'$$+*$%
�G�Ñ�L�Q�W�U�R�G�X�L�U�H�� �X�Q�� �U�¶�O�H���V�«�P�D�Q�W�L�T�X�H%*"* HI.$'10%79%."2,0)#%C+$)'*$8%<%
7))8%-+%2"0,4"-"3)'%+,,-).+$)/'%,'1$%)*$0"&1)0'%&'#%$'02'#%"5-);1'#@%
�R�X���E�L�H�Q���P�¬�P�H���Q�Ñ�D�Y�R�L�U���D�X�F�X�Q���H�I�I�H�W���D�S�S�D0'*$%#10%-+%."*#$01.$)"*@%.'%
;1)% )2,-);1'% &'#% ("*.$)"*#% 7'*."0'% 2+-% ."**1'#8% +1$0'#% ;1'% -+%
�U�«�J�X�O�D�W�L�R�Q���G�H���O�Ñ�H�[�S�U�H�V�V�L�R�Q���V�\�Q�W�D�[�L�T�X�H���G�H�V���U�¶�O�H�V���V�«�P�D�Q�W�L�T�X�H�V��%

D'#% ("*.$)"*#% *"*H#9*$+F);1'#%0V.100'*$'#%&'% -+% 2"0,4"-"3)'%
+,,-).+$)/'% &+*#% &'#% -+*31'#% 3V"30+,4);1'2'*$% V-")3*V'#% '$%
3V*V$);1'2'*$% *"*H�D�S�S�D�U�H�Q�W�«�H�V�� �F�R�P�S�U�H�Q�Q�H�Q�W�� ���� ���L���� �O�Ñ�D�G�G�L�W�L�R�Q�� �G�H��
*1+*.'#% +#,'.$1'--'#% +1% ,0V&).+$%7)*$'*#)$V@% 0V,V$)$)"*@%4+5)$1&'8%
"1% X% #'#% +0312'*$#% 7C+$)'*$% ,+0$)$)(@% C+$)'*$% ("0$'2'*$%
�L�Q�G�L�Y�L�G�X�D�O�L�V�«�����������L�L�����O�D���I�R�F�D�O�L�V�D�W�L�R�Q���G�Ñ�X�Q���F�R�Q�V�W�L�W�X�D�Q�W���G'%-+%,40+#'%<%'$%
���L�L�L�����F�R�P�P�H���F�H�O�D���V�Ñ�R�E�V�H�U�Y�H���S�R�X�U���G�Ñ�D�X�W�U�H�V���P�D�U�T�X�H�X�U�V���G�H���G�«�U�L�Y�D�W�L�R�Q����
�9�� �!�� �9���� �O�D�� �S�R�V�V�L�E�L�O�L�W�«�� �G�H�� �I�R�U�P�H�U�� �G�H�V�� �Y�H�U�E�H�V�� �¢�� �S�D�U�W�L�U�� �G�Ñ�D�X�W�U�H�V��
.+$V3"0)'#%#9*$+F);1'#=%%

A)'*%;1'%-'#%&"**V'#%,0V#'*$V'#%).)%2"*$0'*$%.'0$+)*'2'*$%-+%
*V.'##)$V%&'%&V()*)$)"*#%,-1#%-+03'#%$'--'#%;1'%.'--'%;1)%'#$%,0","#V'%
�S�D�U���&�U�H�L�V�V�H�O�V�����F�H���Y�R�O�X�P�H�������M�Ñ�X�W�L�O�L�V�H���X�Q�H���G�«�I�L�Q�L�W�L�R�Q���H�Q�F�R�U�H���S�O�X�V���O�D�U�J�H��
,"10% ,"1/")0% )*.-10'% -'#% ("*.$)"*#% *"*H#9*$+F);1'#% 0V.100'*$'#%
"5#'0/V'#%X%$0+/'0#%-'#%-+*31'#%)*.-1#'#%&+*#%C+..4)+0"$$)%M���=�¼�³�L�J�D��
7OPOO8%6���R�Q���F�R�Q�V�L�G�ª�U�H�� �F�R�P�P�H���D�S�S�O�L�F�D�W�L�I�� �W�R�X�W���W�\�S�H�� �G�H���P�R�U�S�K�R�O�R�J�L�H��
�Y�H�U�E�D�O�H�� �G�«�U�L�Y�D�W�L�R�Q�Q�H�O�O�H�� �T�X�L�� �P�R�Q�W�U�H�� �H�Q�W�U�H�� �F�H�V�� �I�R�Q�F�W�L�R�Q�V��
�O�Ñ�L�Q�W�U�R�G�X�F�W�L�R�Q�� �G�Ñ�X�Q�� �U�¶�O�H�� �V�«�P�D�Q�W�L�T�X�H�� �Q�R�Q���$�F�W�H�X�U�� �G�D�Q�V�� �X�Q�H��
�S�U�R�S�R�V�L�W�L�R�Q���� �&�H�� �U�¶�O�H�� �V�«�P�D�Q�W�L�T�X�H�� �V�H�� �U�«�D�O�L�V�H�� �F�R�P�P�H�� �X�Q�� �W�H�U�P�H��
�D�S�S�O�L�T�X�«�� ���G�D�Q�V�� �O�H�� �V�H�Q�V�� �G�H�� �&�U�H�L##'-#8% ;1)% '#$% #9*$+F�L�T�X�H�P�H�Q�W��
�L�Q�W�U�R�G�X�L�W���S�D�U���O�Ñ�D�S�S�O�L�F�D�W�L�I���H�W���R�X���T�X�L���S�H�X�W���¬�W�U�H���P�D�Q�L�S�X�O�«���G�X���S�R�L�Q�W���G�H��
�Y�X�H���V�«�P�D�Q�W�L�T�X�H���R�X���S�U�D�J�P�D�W�L�T�X�H���S�D�U���O�Ñ�D�S�S�O�L�F�D�W�L�I����%

d"*("02V2'*$%X%#'#%"5>'.$)(#@%.'$%+0$).-'%'#$%"03+*)#V%."22'%
#1)$%6%&+*#%-+%#'.$)"*%O@%>'%&)#.1$'%&'#%.+0+.$V0)#$);1'#%#9*$+F);1'#%
7O=JHO=O8%'$%#V2+*$);1'#%7O=L8%&'#%."*#$01.$)"*#%+,,-).+$)/'#%;1)%*'%
#"*$% 3V*V0+-'2'*$% ,+#% ,0V/1'#% &+*#% -'% ,0"$"$9,'% 2+)#% ;1)% *'%
#'25-'*$%,+#%Z$0'%0+0'#=%D+%#'.$)"*%L%)--1#$0'%;1'%-+%2"0,4"-"3)'%
 
O�����/�H�� �Y�R�O�X�P�H�� �«�G�L�W�«�� �S�D�U�� �3�D�F�F�K�L�D�U�R�W�W�L�� �	�� �=�¼�³�L�J�D�� ��OPOO���� �H�V�W�� �O�H�� �U�«�V�X�O�W�D�W�� �G�Ñ�X�Q�� �D�W�H�O�L�H�U��
)*$)$1-V%�Ðb"*.$)"*#%#9*$+F);1'#%'$%*"*H#9*$+F);1'#%*V3-)3V'#%&'%-+%2"0,4"-"3)'%
+,,-).+$)/' �Ñ��%�T�X�L���V�Ñ�H�V�W���W�H�Q�X���O�R�U�V���G�H���O�D��0V1*)"*%+**1'--'%%&'%-+%829-*'$"&:-%;4-"'-9$&
<4=2>$*$%7EDg8%'*%OPOP=%%



         �&�$�5�$�&�7�(�5�,�6�7�,�4�8�(�6���µ�1�2�1���3�5�2�7�2�7�<�3�,�4�8�(�6�¶���'ES APPLICATIFS 49  
 
          

+,,-).+$)/'%,+0$).),'%#"1/'*$%X%&'#%,0".'##1#%&V0)/+$)"**'-#%+1$0'#%
;1'% c% o% c=% D+% #'.$)"*% S% #'% ."*.'*$0'% #10% -'#% ("*.$)"*#% *"*H
#9*$+F);1'#%&'%-+%2"0,4"-"3)'%+,,-).+$)/'@%X%#+/")0%-'#%("*.$)"*#%
#V2+*$);1'#% 7S=J8% '$% &)#.10#)/'#?,0+32+$);1'#% 7S=O8=%D+% #'.$)"*% \%
."*.-1$%.'$%+0$).-'=%

A@))!17$1'&(7(0&-) -20&#4%./(-) (&) -,7#0&%./(-)
�—#&2$%./(-�)̃)

G+*#%-'#%#"1#H#'.$)"*#%#1)/+*$'#@%>'%&)#.1$'%&'#%.+0+.$V0)#$);1'#%
#9*$+F);1'#% '$% #V2+*$);1'#% ;1)% #"*$% ."*#)&V0V'#% ."22'% *"*H
,0"$"$9,);1'#%&'%-+%2"0,4"-"3)'%+,,-).+$)/'=%G1%,")*$%&'%/1'%&'%-+%
#9*$+F'@% >'%2"*$0'% -'% .+0+.$W0'% "5-)3+$")0'% &'% -+% ."*#$01.$)"*%
+,,-).+$)/'% 7O=J8% '$% -'% (+)$% ;1'% -+% 2"0,4"-"3)'% +,,-).+$)/'% ,'1$%
�L�Q�W�U�R�G�X�L�U�H�� �X�Q�� �W�H�U�P�H�� �D�S�S�O�L�T�X�«�� �T�X�L�� �Q�Ñ�H�V�W�� �S�D�V�� �X�Q�� �R�E�M�H�W�� �V�\�Q�W�D�[�L�T�X�H@%
2+)#%1*%"5-);1'%7O=O8=%G1%,")*$%&'%/1'%&'%-+%#V2+*$);1'@%>'%2"*$0'%
;1'% -+% 2"0,4"-"3)'% +,,-).+$)/'% )*$0"&1)$% &'#% 0Y-'#% #V2+*$);1'#%
*"* H,V0),4V0);1'#% $'-#% ;1'% -'#% $4W2'#% 7O=L8=%%̀'% #133W0'% ;1'% .'#%
.+0+.$V0)#$);1'#%*'%#"*$%,+#%&1%$"1$%0+0'#%&+*#%-'#%-+*31'#%&"$V'#%
&'#% +,,-).+$)(#% '$% ;1'% -'10% 'F.-1#)"*% &1%�Ð."2,"0$'2'*$%
,0"$"$9,);1' �Ñ%&'/0+)$%+1%2")*#%Z$0'%0'2)#'%'*%;1'#$)"*=%%

A@?@)) =$$6%+#&%3-)1>6%8#&1%'(-)
D'#%."*#$01.$)"*#%+,,-).+$)/'#%"5-)3+$")0'#%#"*$%."10+*$'#%&+*#%

-'#% -+*31'#% *)3'0H."*3"% 7d0')##'-#% '$% +-=% OPPk8@% -'#% -+*31'#% &1%
d+1.+#'% &1% *"0&H"1'#$% 7I0U+&)'/%M%�/�D�Q�G�H�U�� �������������� �O�Ñ�L�U�R�T1")'*%
���0�L�W�K�X�Q�� �������������� �O�Ñ�D�O�J�R�Q�T�X�L�H�Q�� ���Y�R�L�U���� �S�D�U�� �H�[�H�P�S�O�H���� �'�U�D�S�H�D�X�� ��������%<%
�����������S�R�X�U���O�Ñ�L�Q�Q�X�����H�W���G�Ñ�D�X�W�U�H�V���O�D�Q�J�X�H�V���D�X�W�R�F�K�W�R�Q�H�V���G�H�V���$�P�«�U�L�T�X�H�V����
p3+-'2'*$@% &'% *"250'1#'#% ."*$0)51$)"*#% &+*#% C+..4)+0"$$)%
M%�=�¼�³�L�J�D�����¢���S�D�U�D�°�W�U�H�����P�R�Q�W�U�H�Q�W���T�X�H���O�D���P�R�U�S�K�R�O�R�J�L�H���D�S�S�O�L�F�D�W�L�Y�H���H�V�W��
�O�H�� �V�H�X�O�� �P�R�\�H�Q�� �G�Ñ�L�Q�W�U�R�G�X�L�U�H�� �X�Q�� �R�X�� �S�O�X�V�L�H�X�U�V�� �U�¶�O�H�V�� �V�«�P�D�Q�W�L�T�X�H�V��
���S�D�U�I�R�L�V�� �D�Y�H�F�� �G�H�V�� �U�D�F�L�Q�H�V�� �Y�H�U�E�D�O�H�V�� �V�S�«�F�L�I�L�T�X�H�V���� �G�D�Q�V�� �O�H�V�� �O�D�Q�J�X�H�V��
�H�W���R�X�� �I�D�P�L�O�O�H�V�� �G�H�� �O�D�Q�J�X�H�V�� �V�X�L�Y�D�Q�W�H�V�� ���� �P�D�F�U�R���W�D�Q�L�� ���W�U�D�Q�V�K�L�P�D�O�D�\�D����
�0�R�G�L���	���3�R�V�W���¢���S�D�U�D�°�W�U�H�������V�K�L�Z�L�D�U�����F�K�L�F�K�D�P�����.�R�K�O�E�H�U�J�H�U���¢���S�D�U�D�°�W�U�H������
�F�H�U�W�D�L�Q�H�V���O�D�Q�J�X�H�V���E�D�Q�W�R�X�H�V�����Q�L�J�H�U���F�R�Q�J�R�����*�X�Q�Q�L�Q�N���	���3�D�F�F�K�L�D�U�R�W�W�L��
�¢�� �S�D�U�D�°�W�U�H������ �Z�D�U�D�\�� ���D�X�V�W�U�R�Q�«�V�L�H�Q���� �3�D�\�Q�H�� �7���� �	�� �2�\�]�R�Q�� �¢�� �S�D�U�D�°�W�U�H������
�F�H�U�W�D�L�Q�H�V���O�D�Q�J�X�H�V���W�L�E�«�W�D�L�Q�H�V�����7�U�D�Q�V�K�L�P�D�O�D�\�D�����6�L�P�R�Q���¢���S�D�U�D�°�W�U�H�������H�W��
�O�H���M�D�Y�D�Q�D�L�V�����D�X�V�W�U�R�Q�«�V�L�H�Q�����9�D�Q�G�H�U���.�O�R�N���	���(�Y�D�Q�V���¢��,+0+j$0'8=%%



50 SARA PACCHIAROTTI 

!Z2'%#)%1*'%V$1&'%;1+*$)$+$)/'%."*#+.0V'%'#$%*V.'##+)0'%,"10%
&V$'02)*'0% -'% &'30V% &'% 3V*V0+-)#+$)"*% &'#% ."*#$01.$)"*#%
+,,-).+$)/'#%"5-)3+$")0'#%&+*#%-'#%-+*31'#@%.'$%'*#'25-'%&'%&"**V'#%
�U�H�P�H�W���H�Q���T�X�H�V�W�L�R�Q���O�D���U�D�L�V�R�Q���S�R�X�U���O�D�T�X�H�O�O�H���O�Ñ�R�S�W�L�R�Q�D�O�L�W�«���H�W���O�H���F�R�Q�F�H�S�W��
�W�U�D�Q�V�I�R�U�P�D�W�L�R�Q�Q�H�O�� �G�H�� �S�U�R�P�R�W�L�R�Q�� �G�Ñ�R�E�M�H�W�� �L�Q�W�L�P�H�P�H�Q�W�� �O�L�«�� �¢��
�O�Ñ�R�S�W�L�R�Q�D�O�L�W�«�����Y�R�L�U�����S�D�U���H�[�H�P�S�O�H�����6�K�L�E�D�W�D�Q�L���������������G�H�Y�U�D�L�H�Q�W���¬�W�U�H���G�H�V��
.+0+.$V0)#$);1'#% &V$'02)*+*$'#% &'#% ."*#$01.$)"*#% +,,-).+$)/'#=%
G+*#%-'#%-+*31'#%X%."*#$01.$)"*#%+,,-).+$)/'#%",$)"**'--'#@%-'%0Y-'%
�V�«�P�D�Q�W�L�T�X�H�� �S�«�U�L�S�K�«�U�L�T�X�H�� �L�Q�W�U�R�G�X�L�W�� �S�D�U�� �O�Ñ�D�S�S�O�L�F�D�W�L�I�� �S�H�X�W�� �D�O�W�H�U�Q�DH
�W�L�Y�H�P�H�Q�W���V�Ñ�H�[�S�U�L�P�H�U���S�D�U���X�Q���W�H�U�P�H���R�E�O�L�T�X�H���G�D�Q�V���O�D���F�R�Q�V�W�U�X�F�W�L�R�Q���G�H��
-+%0+.)*'%/'05+-'%6%.'$$'%+-$'0*+$)/'%'#$%-+%#$01.$10'%#10%-+;1'--'@%&+*#%
-+% $0+&)$)"*% 3V*V0+$)/'@%�V�Ñ�D�S�S�O�L�T�X�H�� �O�D��q%$0+*#("02+$)"*% r%
+,,-).+$)/'=%

D'#%&'1F%'F'2,-'#%&'%."*#$01.$)"*#%+,,-).+$)/'#%"5-)3+$")0'#%'*%
7O8% '$% 7L8%)--1#$0'*$%-'% (+)$%�T�X�Ñ�L�O�� �S�H�X�W�� �\�� �D�Y�R�L�U�� �G�H�X�[�� �I�D�F�W�H�X�U�V�� �T�X�L��
�F�R�Q�G�L�W�L�R�Q�Q�H�Q�W�� �O�Ñ�X�V�D�J�H�� �R�E�O�L�J�D�W�R�L�U�H�� �G�H�V�� �D�S�S�O�L�F�D�W�L�I�V�� �S�R�X�U�� �H�[�S�U�L�P�H�U��
.'0$+)*#%0Y-'#%#V2+*$);1'#%6%7)8%-+%/+-'*.'%#9*$+F);1'%&'%-+%0+.)*'@%
'$%7))8%-+%#)3*)().+$)"*%#V2+*$);1'%&'%-+%0+.)*'=%g*%3+-"@%-'%#1(()F'%
+,,-).+$)(% #V2+*$);1'2'*$% 'F$0Z2'2'*$% #,V.)()V%H,2) �� �H�V�W��
�R�E�O�L�J�D�W�R�L�U�H�P�H�Q�W�� �X�W�L�O�L�V�«�� �S�R�X�U�� �L�Q�W�U�R�G�X�L�U�H�� �X�Q�� �H�[�S�«�U�L�P�H�Q�W�D�W�H�X�U��
�W�H�U�U�R�U�L�V�«����'*==-'-?*&'*%+*3-+)#�������H�Q�F�R�G�«���P�R�U�S�K�R-"3);1'2'*$%."22'%
1*%+..1#+$)(%7/")0%�
�X�Q�Q���µ�P%'*%7O88@%+/'.%$"1$'#%-'#%0+.)*'#%/'05+-'#%
�V�\�Q�W�D�[�L�T�X�H�P�H�Q�W�� �L�Q�W�U�D�Q�V�L�W�L�Y�H�V�� �W�H�O�O�H�V�� �T�X�H�� �Ð�J�U�X�Q�W�Ñ�� ���Ð013)0�Ñ8% &+*#%
�O�Ñ�H�[�H�P�S�O�H�������������'�R�Q�F���G�D�Q�V���F�H�W�W�H���O�D�Q�J�X�H�����F�Ñ�H�V�W���O�D���Y�D�O�H�Q�F�H���V�\�Q�W�D�[�L�T�X�H��
&'% -+% 0+.)*'% ;1)% &V$'02)*'% -'% .+0+.$W0'% "5-)3+$")0'% &'% -+%
2"0,4"-"3)'%+,,-).+$)/'%,"10%'F,0)2'0%1*%0Y-'%#V2+*$);1'%&"**V=%

%
3+-"%7a+*)%"1'#$@%I01*+.4+-%C0+&'#4<%!"&)%M%C"#$%OPOO6%LJ]8L%
7O8% �D�U�¼�P���N�£�Q���E���µ�����K�¶�P�H�Q�����µ&�
�X�Q�Q���µ)&=���J�°�L���O�´���X�P�O�¶�P���G�D�J�ª�H&
% +012s% �N�D�Q���{% �E���t% �K�R�P�H�Q�{� ���{%
% '/'*)*3 % &+0U% GIa % $)3'0t Ggb%
% �
�X�Q�Xu� ���Pu% �U�*�J�L�L�t% %
% ?@<BCDEF@=!! % ()'-&=5"1*&+0

9%
%

% 12uH617GH&+Uut''s%
% 0"+0HHEII HdvEt I^a =cBE%

 
L%G+*#%.'$%'F'2,-'@%-'#%.4)((0'#%'*%'F,"#+*$%0',0V#'*$'*$%-'#%.+$V3"0)'#%$"*+-'#%
#"1#H>+.'*$'#=%



         �&�$�5�$�&�7�(�5�,�6�7�,�4�8�(�6���µ�1�2�1���3�5�2�7�2�7�<�3�,�4�8�(�6�¶���'ES APPLICATIFS 51  
 
          
% �Ð�/�D�W�H���L�Q���W�K�H���H�Y�H�Q�L�Q�J�����D���W�L�J�H�U���D�W���W�K�H���I�L�H�O�G�Ñ�V���H�G�J�H��3'%8"&(0(5%/- %

�Z�L�W�K���L�W�V���U�R�D�U���Ñ�����O�L�W�����Ð�U�R�D�UH-"1+J(5 %�X�V�˜8%%

G'% 2Z2'@% -+% 2"0,4"-"3)'% +,,-).+$)/'% '#$% "5-)3+$")0'% ,"10%
)*$0"&1)0'% -'% 5V*V().)+)0'% '$% -'% G'#$)*+$+)0'% &'#% ,0V&).+$#%
2"*"/+-'*$#%'$%5)/+-'*$#%&+*#%-'#%-+*31'#%$)5V$+)*'#%7E)2"*%OPOO8@%
'$%-'%G'#$)*+$+)0'%'$%-'%a4W2'%&'#%,0V&).+$#%$0)/+-'*$#%'*%>+/+*+)#%
7c+*&'0%T-"U%M%g/+*#%OPOO8=%

g*% 0'/+*.4' ���� �H�Q�� �I�Z�H���� �L�O�� �Q�Ñ�\�� �D�� �T�X�Ñ�X�Q�� �V�H�X�O�� �V�X�I�I�L�[�H�� �D�S�S�O�L�F�D�W�L�I��
#V2+*$);1'2'*$%*"*%#,V.)()V%;1)%'F,0)2'%1*%.'0$+)*%*"250'%&'%
0Y-'#% #V2+*$);1'#=% E'-"*% -'% #'*#% -'F).+-% &'% -+% 0+.)*'% &1% /'05'@%
�O�Ñ�D�S�S�O�L�F�D�W�L�I���H�V�W���Q�«�F�H�V�V�D�L�U�H���S�R�X�U���T�X�H���F�H�W�W�H���U�D�F�L*'%,+0$).1-)W0'%�S�X�L�V�V�H��
�D�S�S�D�U�D�°�W�U�H%�D�Y�H�F�� �X�Q�� �F�H�U�W�D�L�Q�� �U�¶�O�H�� �V�«�P�D�Q�W�L�T�X�H���� �'�D�Q�V�� �O�Ñ�H�[�H�P�S�O�H�� ����������
�O�Ñ�D�S�S�O�L�F�D�W�L�I�� �H�V�W�� �R�E�O�L�J�D�W�R�L�U�H�� �S�R�X�U�� �H�[�S�U�L�P�H�U�� �O�H�� �O�L�H�X�� �Ð�G�D�Q�V�� �O�D�� �P�D�L�V�R�Q�Ñ��
+/'.% -+% 0+.)*'%=-&�Ð�P�D�Q�J�H�U�Ñ���� �2�P�H�W�W�U�H�� �O�Ñ�D�S�S�O�L�F�D�W�L�I�� �U�H�Q�G�� �O�D�� �S�K�U�D�V�H��
+30+22+$).+-'%7S8=%%

%
(:'%75+*$"1%TSPO<%_1**)*U%M%C+..4)+0"$$)%OPOO6%OP\8%
7L8% �V�¢�Q�£�N�»�U�¯�U�¢�Q�J�¢���P�Z�¯�Q�G�G�½�´&
& �V�D���Q�£�N�X���U�¯5-=5$%;5$& �P�¼���H���1���G�G�¼�R&
% LCD=E[A`HQIA H'+$HICCDHQIA Hbc% dDJkHI[_ HdDKH4"1#' %
% �Ð�7�K�H�\���H�D�W���L�Q���W�K�H���K�R�X�V�H���Ñ%

%
(:'%75+*$"1%TSPO<%_1**)*U%M%C+..4)+0"$$)%OPOO6%OP\8%
7S8% w�V�¢�Q�£�N�»�U�\�£�Q�J�¢���P�Z�¯�Q�G�G�½�´&
& �V�D���Q�£�N�X���U�¯5$%;5$& �P�¼���H���1���G�G�¼�R&
% LCD=E[A`HQIA H'+$HICCDHQIA Hbc% dDJkHI[_ HdDKH4"1#' %
% �
�Ñ�7�K�H�\���H�D�W���L�Q���W�K�H���K�R�X�V�H���Ñ%

G+*#%-+%2Z2'%-+*31'@%&'#%0+.)*'#%."22'%�U�£�…�U���Ð�G�R�U�P�L�U�Ñ���R�X��@A$.&
�Ð�F�R�Q�V�W�U�X�L�U�H�Ñ���Q�Ñ�R�Q�W���S�D�V���E�H�V�R�L�Q���G�X���V�X�I�I�L�[�H���D�S�S�O�L�F�D�W�L�I���S�R�X�U���V�H���F�R�P�E�L�Q�H�U��
�D�Y�H�F���O�H���U�¶�O�H���G�H���O�L�H�X�����Y�R�L�U�����������H�W�������������'�D�Q�V���F�H���F�D�V�����O�D���Y�D�O�H�Q�F�H���V�\�Q�W�D�[�L�T�X�H��
�G�H�� �O�D�� �U�D�F�L�Q�H�� �Q�Ñ�D�� �U�L�H�Q�� �¢�� �Y�R�L�U�� �D�Y�H�F�� �O�H�� �F�D�U�D�F�W�ª�U�H�� �R�E�O�L�J�D�W�R�L�U�H�� �G�H��
�O�Ñ�D�S�S�O�L�F�D�W�L�I%6%=-&�Ð�P�D�Q�J�H�U�Ñ���H�W��@A$.&�Ð�F�R�Q�V�W�U�X�L�U�H�Ñ���V�R*$%$"1#%&'1F%#9*$+F)H
�T�X�H�P�H�Q�W�� �W�U�D�Q�V�L�W�L�I�V�� ���P�¬�P�H�� �V�L�� �X�W�L�O�L�V�«�V�� �G�D�Q�V�� �G�H�V�� �F�R�Q�V�W�U�X�F�W�L�R�Q�V�� �R�»��
�O�Ñ�R�E�M�H�W�� �Q�Ñ�H�V�W�� �S�D�V�� �V�S�«�F�L�I�L�«������ �P�D�L�V�� �V�H�X�O�H�P�H�Q�W��=-&�Ð�P�D�Q�J�H�U�Ñ�� �U�H�T�X�L�H�U�W��
�O�Ñ�D�S�S�O�L�F�D�W�L�I���S�R�X�U���V�S�«�F�L�I�L�H�U���R�»���O�Ñ�D�F�W�L�R�Q���D���O�L�H�X�����Y�R�L�U����������%
%
%
%



52 SARA PACCHIAROTTI 

(:'%75+*$"1%TSPO<%_1**)*U%M%C+..4)+0"$$)%OPOO6%OJ\8%
7\8% �V�¢�Q�£�N�»�U�£�…�U�¢�Q�J�¢���P�Z�¯�Q�G�G�½�´&
& �V�D���Q�£�N�X���U�£�…�U5$%;5$& �P�¼���H���1���G�G�¼�R&
% LCD=E[A`HQIA H#-'', HQIA Hbc% dDJkHI[_ HdDKH4"1#' %
% �Ð�7�K�H�\���V�O�H�H�S���L�Q���W�K�H���K�R�X�V�H���Ñ%

%
(:'%75+*$"1%TSPO<%_1**)*U%M%C+..4)+0"$$)%OPOO6%OJL8%
7]8% �V�¢�G�£�…�N�¢���N�»�P�E�£�U�®���\�µ�U�Z�°�G�®&
& �V�D5�G�£�…�N5$& �N�X���1���V�£�U�L& ��̄��R���U�X���¯�G�L&
% LCD=E[A`H51)-&Hbc% dDJNHdDKH*'+0% I CKHdv^ HdDJJH0)/'0%
% �Ð�7�K�H�\���E�X�L�O�G���F�O�R�V�H���W�R���W�K�H���U�L�Y�H�U���Ñ%

�&�H�O�D���V�L�J�Q�L�I�L�H���T�X�Ñ�H�Q���I�Z�H�����F�Ñ�H�V�W���O�H���V�H�Q�V���O�H�[�L�F�D�O���G�H���O�D���U�D�F�L�Q�H���G�X���Y�H�U�E�H��
;1)%&V$'02)*'%7+1%2")*#%,+0$)'--'2'*$8@%-'%.+0+.$W0'%"5-)3+$")0'%&'%
-+% 2"0,4"-"3)'% +,,-).+$)/'% ,"10% 'F,0)2'0% 1*% 0Y-'% #V2+*$);1'%
&"**V=%%

A@A@)) �7�H�U�P�H���D�S�S�O�L�T�X�«���Q�R�QK1>L(&)
C-1#)'10#% &V()*)$)"*#% &'% -+% 2"0,4"-"3)'% +,,-).+$)/'% #"*$% $0W#%

�S�U�«�F�L�V�H�V���T�X�D�Q�W���¢���O�Ñ�«�W�D�E�O�L�V�V�H�P�H�Q�W���G�X���V�W�D�W�X�W���V�\�Q�W�D�[�L�T�X�H���G�X���S�D�U�W�L�F�L�S�D�Q�W��
�L�Q�W�U�R�G�X�L�W�� �S�D�U�� �O�Ñ�D�S�S�O�L.+$)(=%d'%,+0$).),+*$%'#$%&)/'0#'2'*$%V$);1'$V%
�Ð+0312'*$% )*$'0*'�Ñ%7I-#)*+%M%!.4"25"% JKKL8@%�Ð"5>'$% &)0'.$�Ñ%
7T1-)U"/% OPJJ@% Q+#,'-2+$4%M%!R--'0 HA+0&'9% OPPS@% C+9*'% JKKN@%
C'$'0#"*% OPPN8@%�Ð("*.$)"*% v�Ñ%7G)F"*%M%I)U4'*/+-&% OPPP8@%�Ð"5>'$@%
+5#"-1$)(%"1%,+$)'*$%30+22+$).+-�Ñ%7!)$41*%OPPO8=%D'%$'02'%+,,-);1V%
,'1$% .'0$+)*'2'*$% Z$0'% 1*% +0312'*$% "5>'$@% +1;1'-% .+#% -+%
."*#$01.$)"*%+,,-).+$)/'%+132'*$'%-+%/+-'*.'%#9*$+F);1'%&1%0+&).+-%
&V0)/V% 7&+*#% -'#% .+#% +1$0'#% ;1'% -'#% ."*#$01.$)"*#% +,,-).+$)/'#%
0'&)0'.$)/'# 8=% d','*&+*$@% )-%'F)#$'% V3+-'2'*$% &'#% .+#% "i% &'#%
."*#$01.$)"*#% &"*$% -+% ("*.$)"*%'#$% ,"$'*$)'--'2'*$%V;1)/+-'*$'%X%
�O�Ñ�D�S�S�O�L�F�D�W�L�I���L�Q�W�U�R�G�X�L�V�H�Q�W���X�Q���R�E�M�H�W���L�Q�G�L�U�H�F�W�����Y�R�L�U���O�H�V���D�S�S�O�L�F�D�W�L�I�V���G�D�W�L�I�V��
&+*#%Q+#,'-2+$4%M%!R--'0 HA+0&'9%OPPS%6%JJL]@%'$%-+%&)#.1##)"*%&1%
3V"03)'*%&+*#%d0')##'-#%OPP]%6%N\%'$%_10'/).4%OPP]8=%G'%,-1#@%+1%
2")*#%&',1)#%-+%."*$0)51$)"*%#V2)*+-'%&'%d0')##'-#%7JKKk@%OPPS8@%)-%
'#$% &'/'*1% .-+)0% ;1'% -+% 2"0,4"-"3)'% +,,-).+$)/'% ,'1$% +1##)%
�L�Q�W�U�R�G�X�L�U�H���G�H�V���R�E�O�L�T�X�H�V�����3�D�U���H�[�H�P�S�O�H�����D�I�L�Q���G�H���V�S�«�F�L�I�L�H�U���O�Ñ�H�Q�G�U�R�L�W���R�»��
�O�Ñ�«�Y�«�Q�H�P�H�Q�W���G�H���O+%2)#'%X%2"0$%+%-)'1@%-+%0+.)*'%/'05+-'%$#:+*+%32,$A%
�Ð�W�X�H�U�Ñ���H�Q�����������Q�«�F�H�V�V�L�W�H���O�Ñ�D�O�O�R�P�R�U�S�K�H���D�S�S�O�L�F�D�W�L�I��5*'"%."22'%-'%2"*$0'%
�O�Ñ�D�J�U�D�P�P�D�W�L�F�D�O�L�W�«�� �G�H�� �������� �R�»�� �O�D�� �U�D�F�L�Q�H�� �D�S�S�D�U�D�°�W�� �V�D�Q�V�� �P�R�U�S�K�R�O�R�J�L�H��



         �&�$�5�$�&�7�(�5�,�6�7�,�4�8�(�6���µ�1�2�1���3�5�2�7�2�7�<�3�,�4�8�(�6�¶���'ES APPLICATIFS 53  
 
          

+,,-).+$)/'=%I1.1*'%&'#%7;1+#)8%,0V,"#)$)"*#%'F)#$+*$%'*%$#:+*+%*'%
,'1 $%Z$0'%1$)-)#V'%,"10%/V4).1-'0%.'%#'*#%+/'.%.'$$'%0+.)*'=%

$#:+*+%75+*$"1%ELJ<%d0')##'-#%JKKk%6%JLL8%
7N8% B*&32,$*'"*&%2;$&)2&,*',$>*%;&
& . ���µ53�?�¶,C5('" 5���¶& %�	�¶�k�¢& )D & ,���¶' �!�¢�S�«���
�µ&
% JE_=E[A`HU)--HICCD=ChbHbc% dDK=#*+U'% Dvd% dD\=#$"*' HDvd%
% �Ð�,���N�L�O�O�H�G���W�K�H���V�Q�D�N�H���R�Q���W�K�H���V�W�R�Q�H���Ñ%

$#:+*+%75+*$"1%ELJ<%d0')##'-#%JKKk6%JLL8%
7k8% EB*&32,$-,*&%2;$&)2&,*',$>*%;&
& . ���µ53�?�¶,C5F,5(& %�	�¶�kG& )D & ,���¶' �!�¢�S�«���
�µ&
% JE_=E[A`%HU)--HChbHbc% dDK=#*+U'% Dvd% dD\=#$"*' HDvd%
% ���L�Q�W�H�Q�G�H�G���P�H�D�Q�L�Q�J�����Ð�,���N�L�O�O�H�G���W�K�H���V�Q�D�N�H���R�Q���W�K�H���V�W�R�Q�H���Ñ��%

D'% $'02'% +,,-);1V%�L�Q�W�U�R�G�X�L�W�� �S�D�U�� �O�Ñ�D�S�S�O�L�F�D�W�L�I�� �H�Q�� �������� �H�V�W�� �X�Q%
#9*$+32'%,0V,"#)$)"**'-% ."2,"#V% &'% -+% ,0V,"#)$)"*%)D %�H�W�� �G�Ñ�X�Q��
#15#$+*$)(% 2+0;1V% ,+0% -'% #1(()F'% -".+$)(%���
�µ���� �'�Ñ�X�Q�� �S�R�L�Q�W�� �G�H�� �Y�X�H��
�V�\�Q�W�D�[�L�T�X�H�����F�H���W�H�U�P�H���D�S�S�O�L�T�X�«���Q�Ñ�H�V�W���S�D�V���X�Q���R�E�M�H�W%6%)-%*'%,'1$%,+#%Z$0'%
�O�H���V�X�M�H�W���G�Ñ�X�Q�H���F�R�Q#$01.$)"*%,+##)/'@%)-%*'%,'1$%,+#%Z$0'%)*&'FV%#10%-'%
�Y�H�U�E�H�� �D�X�� �P�R�\�H�Q�� �G�Ñ�X�Q�� �L�Q�G�L�F�H�� �G�Ñ�R�E�M�H�W���� �H�W�� �L�O�� �Q�H�� �S�H�X�W�� �S�D�V�� �Q�R�Q�� �S�O�X�V��
+,,+0+j$0'%'*%,"#)$)"*%,"#$/'05+-'%)22V&)+$'@%+/+*$%-'%#9*$+32'%
�Q�R�P�L�Q�D�O�� �R�E�M�H�W�� �Ð�V�H�U�S�H�Q�W�Ñ���� �'�H�V�� �F�R�Q�V�W�U�X�F�W�L�R�Q�V�� �D�S�S�O�L�F�D�W�L�Y�H�V��
)*$0"&1)#+*$%1*%$'02'%+,,-);1V%"5-);1'%#"*$%V3+-'2'*$%+$$'#$V'#%
&+*#%-'#%-+*31'#%+$-+*$);1'#%7h'*+1&)'0%OPJO@%d0')##'-#%X%,+0+j$0'8%
�H�W���O�Ñ�R�P�D�K�D�����V�L�R�X�D�Q�������0�D�U�V�D�X�O�W����������������%

E)2"*% 7OPOO8% 2"*$0'% ;1'@%&+*#% -'#% -+*31'#% $)5V$+)*'#@% -+%
."*#$01.$)"*% +,,-).+$)/'% '#$% "5-)3+$")0'% ,"10% )*$0"&1)0'% -'%
G'#$)*+$+)0'%+/'.%&'#%,0V&).+$#%2"*"/+-'*$#%'$%5)/+-'*$#=%D'%0Y-'%
#V2+*$);1'%&'%G'#$)*+$+)0'%'#$%2+0;1V%,+0%-'%.+#%&+$)(@%."22'%-'%
�P�R�Q�W�U�H�� �O�Ñ�H�[�H�P�S�O�H�� ���������� �6�L�P�R�Q�� �H�[�S�O);1'% ;1' @%&+*#% .'#% -+*31'#@% -+%
2"0,4"-"3)'%+,,-).+$)/'%$0"1/'%#"*%"0)3)*'%&+*#%1*%*"2%."2,"#V%
�F�R�P�S�R�U�W�D�Q�W���X�Q���Y�H�U�E�H���O�H�[�L�F�D�O���V�X�L�Y�L���G�Ñ�X�Q�H���U�D�F�L�Q�H���O�L�«�H���D�\�D�Q�W���O�H�V���V�H�Q�V��
�G�Ñ�D�V�V�R�F�L�D�W�L�R�Q���R�X���G�Ñ�D�L�G�H�����Y�R�L�U��=2.&'*%7K8=%D'%*"2%."2,"#V%0V#1-$+*$%
'#$%'*#1)$'%0'H/'05+-)#V%,+0%1*%/'05'%-V3'0@%X%#+/")0%H*&'*%7K8=%%

%
%
%
%



54 SARA PACCHIAROTTI 

$)5V$+)*%*"0&H'#$@%I2&"@%x)*)*3%7E)2"*%OPOO%6%LkO8%

7K8% %�÷�b��% �G�b�\��% �_�b��H�U�b�9��H�V��% ���N�����;��H�U�b�9��H�9�b��% ���l��%

& �]+��& '-& ) �'��5�V���N5! & ���J�D�P�\+�R�
5�V���N5�N��& ��;2&

% 5)3=&"3% Gg! =gh_ %,'0#"* HB^GbHD=H%.1,5"+0&H_g^ % &""0%

% !
�I�j��H�X�l�9�\��%

!
�N�j�G��H�9�b���W�l�G���9�b%

%% %

% I �8�H5"#$& %&' �N�R�N��% %% %

% ",'* H=<<B & B*MNHOKBCbc=Eg^E( %% %
% �Ð�7�K�L�V���E�L�J���G�R�J���R�S�H�Q�V���D���F�X�S�E�R�D�U�G��31')-17(10( ���Ñ%

p$+*$% &"**V% ;1'@%&+*#% .'#% -+*31'#@%�O�Ñ�D�Q�D�S�K�R�U�H�� �]�«�U�R�� �S�H�X�W��
�F�R�Q�F�H�U�Q�H�U���Q�Ñ�L�P�S�R�U�W�H���T�X�H�O���D�U�J�X�P�H�Q�W���G�X���Y�H�U�E�H�����O�H�V���W�H�U�P�H�V���D�S�S�O�L�T�X�«�V��
�S�H�X�Y�H�Q�W�� �¬�W�U�H�� �U�«�F�X�S�«�U�«�V�� �G�D�Q�V�� �O�H�� �G�L�V�F�R�X�U�V�� �S�U�«�F�«�G�H�Q�W�� �V�D�Q�V�� �¬$0'��
�H�[�S�U�L�P�«�V���R�X�Y�H�U�W�H�P�H�Q�W���S�D�U���O�D���V�\�Q�W�D�[�H�����F�R�P�P�H���O�H���P�R�Q�W�U�H���O�Ñ�H�[�H�P�S�O�H��
�������������'�D�Q�V���F�H�W���H�[�H�P�S�O�H�����O�H���W�K�ª�P�H���G�H���O�D���U�D�F�L�Q�H���Y�H�U�E�D�O�H���Ð�Z�U�L�W�H�Ñ���H�W���O�H��
AV*V().)+)0'%+&>")*$%�S�D�U���O�Ñ�D�S�S�O�L�F�D�W�L�I���V�R�Q�W���R�P�L�V����%

$)5V$+)*%.'*$0+-@%D4+#+%7E)2"*%OPJJ%6%OP]8S%
7JP8% �8�l�;��H�9�b�\��% �P�b�\��H�X�l�9�\��% �N�\��H�\�l�;��H�_�a��%
& . +���
5;-& �=+-5�U�R�V& ��) �S�Ç5�V�R�
5�
�D��&
% LE_Hgh_ % :0)$' H=<<B% B*MNHO=CEaHCbc=Eg^EHCQIa %
% �Ð�+�H���Z�U�R�W�H���>�W�K�H���S�X�Q�L�V�K�P�H�Q�W�@��31')P&"()$/$%6Q�����U�L�J�K�W�"�Ñ��%

g*()*@%-'%$'02'%+,,-);1V%,'1$%V3+-'2'*$%Z$0'%1*'%,0","#)$)"* %
�G�«�S�H�Q�G�D�Q�W�H�����F�R�P�P�H���O�H���P�R�Q�W�U�H���O�Ñ�H�[�H�P�S�O�H���������������/�H���V�W�D�W�X�W���V�\�Q�W�D�[�L�T�X�H��
�G�H���F�H���W�\�S�H���G�H���W�H�U�P�H���D�S�S�O�L�T�X�«���Q�Ñ�H�V�W���S�D�V���F�R�Q�Q�X���¢���O�Ñ�K�H�X�U�H���D�F�W�X�H�O�O�H��%

G)*3%75+*$"1%Ak]<%G"*+$)'*%!1#)2+0%I-'5'*%."22=%,'0#=8%
7JJ8% �E�®�\�£�O���¶�¢�P���P�Z�¢�Q���N�»�G�¯%
% �E�L���\�D���O���¶�¢�P& �P�»���¢�Q& �N�»���G�&̄
% JCD=E[A`HChE=Chv_ H,0',+0'= ICCD% dDJH.4)-&% dDJ\ H'+$%
% �Ð�:�H���D�U�H���S�U�H�S�D�U�L�Q�J�����I�R�R�G�����V�R���W�K�D�W���W�K�H���F�K�L�O�G���F�D�Q���H�D�W���Ñ�����O�L�W�����Z�H���D�U�H��

,0',+0'%("0%$4'%.4)-&%'+$)*38%

 
S%d'$% 'F'2,-'% '#$% 1*% ."22'*$+)0'% #,"*$+*V% ,0"*"*.V% ,+0% 1*% -".1$'10% '*%
�U�H�J�D�U�G�D�Q�W���X�Q���I�L�O�P���G�D�Q�V���O�H�T�X�H�O���X�Q���H�Q�I�D�Q�W���D���«�W�«���S�X�Q�L���H�W���G�R�L�W���U�H�V�W�H�U���H�Q���U�H�W�H�Q�X�H���M�X�V�T�X�Ñ�¢��
�F�H�� �T�X�Ñ�L�O�� �D�L�W�� �I�L�Q�L�� �G�H�� �F�R�S�L�H�U�� �G�H�V�� �O�L�J�Q�H�V���� �&�H�S�H�Q�G�D�Q�W���� �L�O�� �H�V�W�� �V�L�� �O�H�Q�W�� �T�X�H�� �O�H�� �V�X�U�Y�H�L�O�O�D�Q�W��
&V.)&'%()*+-'2'*$%�G�Ñ�«�F�U�L�U�H���O�X�LH�P�¬�P�H���O�D���S�X�Q�L�W�L�R�Q�����S�R�X�U���O�H���E�L�H�Q���G�H���O�Ñ�H�Q�I�D�Q�W��%



         �&�$�5�$�&�7�(�5�,�6�7�,�4�8�(�6���µ�1�2�1���3�5�2�7�2�7�<�3�,�4�8�(�6�¶���'ES APPLICATIFS 55  
 
          

C+02)% -'#% -+*31'#% +1$0'#% ;1'% -'% 5+*$"1% "i% -+% 2"0,4"-"3)'%
+,,-).+$)/'%,'1$%)*$0"&1)0'%&)((V0'*$#%$9,'#%&'%.-+1#'#%&V,'*&+*$'#@%
)-%(+1$%.)$'0%�O�H���M�D�S�K�X�J�����U�J�\�D�O�U�R�Q�J�L�F�����-�D�F�T�X�H�V���F�H���Y�R�O�X�P�H�����H�W���O�Ñ�R�P�D�K�D��
7#)"1+*@%!+0#+1-$%.'%/"-12'8=%

A@R@)) IS6(-)-,7#0&%./(- )010K$,'%$",'%./(- )
G+*#% .'0$+)*'#% $0+&)$)"*#% -)*31)#$);1'#@% .'0$+)*#% +1$'10#% ("*$%

&'#%&)#$)*.$)"*#%'*$0'%."*#$01.$)"*#%+,,-).+$)/'#%,0",0'2'*$%&)$'#%
'$% ."*#$01.$)"*#%�Ð&'% $9,'% +,,-).+$)(�Ñ=% E)% 1*% 2"0,4W2'% &"**V%
�L�Q�W�U�R�G�X�L�W���X�Q���U�¶�O�H���V�«�P�D�Q�W�L�T�X�H���F�H�Q�W�U�D�O���H�W���V�L���O�D���F�R�Q�V�W�U�X�F�W�L�R�Q���Q�Ñ�H�V�W���S�D�V��
�Ð,0"&1.$)/' �Ñ�����V�R�X�Y�H�Q�W���H�O�O�H���Q�Ñ�H�V�W���S�D�V���D�S�S�H�O�«�H���D�S�S�O�L�F�D�W�L�Y�H�����8�Q���H�[�H�P�S�O�H��
&'%.'-+%'#$% -+% &)#$)*.$)"*% &'% D'42+**%M%c'04"'/'*%7OPP]8% '*$0'%
."*#$01.$)"*#%�Ð'F$0+/'0#)/'#�Ñ%'$% +,,-).+$)/'#% '*% 91.+$'.% 2+9+=%
�6�H�O�R�Q�� �O�H�V�� �D�X�W�H�X�U�V���� �O�Ñ�H�[�W�U�D�Y�H�U�V�L�R�Q�� ��*J'=$?*="-2%&'*% +*3-+)#8% '#$%
"5-)3+$")0'%,"10%)*$0"&1)0'%1*%"5>'$%#9*$+F);1'%+9+*$%,+0%'F'2,-'%
-'%0Y-'%#V2+*$);1'%&'%a4W2'%+/'.%$"1$'%0+.)*'%/'05+-'%)*$0+*#)$)/'@%
�F�R�P�P�H���O�H���P�R�Q�W�U�H���O�Ñ�H�[�H�P�S�O'%7JO8=%G+*#%7JO8@%-'%�Ð$0+*#)$)/)#'10�Ñ%5'&7,+0%
."*#V;1'*$% *"* HV$);1'$V% ."22'% +,,-).+$)(8% &")$% Z$0'%�D�M�R�X�W�«%X% -+%
0+.)*'%)*$0+*#)$)/'%�S�¥�D�¥�V�¥���Ð�P�R�F�N�Ñ���S�R�X�U���T�X�Ñ�H�O�O�H���S�X�L�V�V�H���D�S�S�D�U�D�°�W�U�H���D�Y�H�F��
�X�Q���R�E�M�H�W���D�\�D�Q�W���O�H���U�¶�O�H���V�«�P�D�Q�W�L�T�X�H���G�H���7�K�ª�P�H�����F�Ñ�H�V�WHXH&)0'%-+%.4"#'%
&"*$%-'%#1>'$%#'%2";1'=%%%

%
y1.+$'.%2+9+%72+9+*<%D'42+**%M%c'04"'/'*%OPP]6%SNS8%
7JO8% '5-%&% �S�¥�D�¥�V' *' $+% ,*% �E�D�¥�[% %
% CbcHJE_=E[A`%& 2".U HHII Hd!CD & Ggb& $4)*3& &
% '54% )K*' 5$+5�R�¥% % % %
% CbcHLE_=E[A`& &"Hd!CD HGBEa% % % %
% �Ð�,���P�R�F�N�H�G���F�U�L�W�L�F�L�]�H�G���W�K�H���W�K�L�Q�J���K�H���G�L�G���Ñ%

%
^V+*2")*#@%�O�Ñ�X�W�L�O�L�V�D�W�L�R�Q�� �G�H�� �O�D�� �P�R�U�S�K�R�O�R�J�L�H�� �D�S�S�O�L�F�D�W�L�Y�H�� �S�R�X�U��

)*$0"&1)0'%&'#%a4W2'#\ %%7'$?"1%gF,V0)2'*$+$'10#8%'#$%+$$'#$V'%&+*#%
-'#% -+*31'#% +5"0)3W*'#% +1#$0+-)'**'#% 7I1#$)*% OPP\8@% -'#% -+*31'#%
,+,"1'#%7v*)#4)%OPPP%6%JLJ8@%+1#$0"*V#)'**'#%7A":&'*%OPPJ@%C+9*'%

 
\ %�-�Ñ�X�W�L�O�L�V�H���O�H���W�H�U�P�H���Ð�W�K�ª�P�H�Ñ%).)%."22'%1*%$'02'%,+0+,-1)'%,"10%7)8%-'%#$)21-1#%&'#%
�Y�H�U�E�H�V���G�Ñ�«�P�R�W�L�R�Q���H�W���G�H���F�R�J�Q�L�W�L�R�Q���W�H�O�V���T�X�H���Ð�U�L�U�H���G�H�Ñ�����Ð�V�H���P�R�T�X�H�U���G�H�Ñ�����Ð�D�Y�R�L�U���S�H�X�U���G�H�Ñ����
�Ð�S�D�U�O�H�U���¢�Ñ���������L�L�����O�D���F�K�R�V�H���L�Q�J�«�U�«�H���G�H�V���Y�H�U�E�H�V���Ð�P�D�Q�J�H�U�Ñ���H�W���Ð�E�R�L�U�H�Ñ���������L�L�L�����O�D���F�K�R�V�H���H�[�F�U�«�W�«�H��
�G�H�V�� �Y�H�U�E�H�V�� �G�Ñ�H�[�F�U�«�W�L�R�Q��%'$% 7)/8% -'#% ,+$)'*$#% #1,'0().)'--'2'*$% "1% )*/)#)5-'2'*$%
+(('.$V#%&'#%/'05'#%&'%."*$+.$%&'%#10(+.'=%



56 SARA PACCHIAROTTI 

a=%M%v9z"*@%a01"*3%M%!.G"**'--@%c+*&'0%T-"U%M%g/+*#8@%'#U)2"H
+-V"1$'#%7!)$41*%OPPP%6%JPk8@%-'%#4):)+0%7.4).4+2@%T"4-5'03'08@%'$%
-' #%-+*31'#% 2+.0"H$+*)% 7!"&)% M% C"#$8=% d','*&+*$@% ."22'% -'%
2"*$0'% -' %2+9+% 91.+$'.@% .'#% #$01.$10'#% *'% #"*$% ,+#% $"1>"10#%
V$);1'$V'#%."22'%+,,�O�L�F�D�W�L�Y�H�V�����/�Ñ�H�[�H�P�S�O�H�������������P�R�Q�W�U�H���T�X�H���O�H���V�H�X�O��
�V�X�I�I�L�[�H���D�S�S�O�L�F�D�W�L�I���G�X���V�K�L�Z�L�D�U���L�Q�W�U�R�G�X�L�W���X�Q���(�[�S�«�U�L�P�H�Q�W�D�W�H�X�U�����,�O���Q�Ñ�\���D��
�S�D�V�� �G�Ñ�D�X�W�U�H�� �P�R�\�H�Q�� �P�R�U�S�K�R�O�R�J�L�T�X�H�� �G�D�Q�V�� �O�D�� �O�D�Q�J�X�H�� �S�R�X�U�� �H�[�S�U�L�P�H�U��
�F�H�� �U�¶�O�H�� �D�L�Q�V�L�� �T�X�H�� �G�Ñ�D�X�W�U�H�V�� �U�¶�O�H�V�� �V�«�P�D�Q�W�L�T�X�H�V�� �W�H�O�V�� �T�X�H�� �3�D�W�L�H�Q�W����
AV*V().)+)0'@%hV.),)'*&+)0'%72+)#%,+#%D)'1%'$%B*#$012'*$8=%%%%

%
#4):)+0%7.4).4+2%<%T"4-5'03'0%OPOO%6%\K8%
7JL8& �@��̄'�D���P�X�X�N�¼�3&%$+$)3�3�¼*$#$-&
& �Z�¯� �Q�g�D& �P�X�X�N���¼�U&& �Q�D�K�D�P���U�¼' *5$5#$5-&
% JE_t vA`%% 4'+&HJE_=C% 410$HICCDK?;M@THBCbcHL=EHGgdD%
% �Ð�0�\���K�H�D�G���K�X�U�W�V��7( ���Ñ%

�(�Q���������������O�Ñ�X�Q���G�H�V���G�H�X�[���D�I�I�L�[�H�V���D�S�S�O�L�F�D�W�L�I�V���G�X���Z�D�U�D�\���L�Q�W�U�R�G�X�L�W���X�Q��
C+$)'*$%+(('.$V%&'%2+*)W0'%)*/)#)5-'=%G+*#%.'$$'%-+*31'@%1*'%30+*&'%
�F�O�D�V�V�H�� �G�H�� �Y�H�U�E�H�V�� ���G�R�Q�W�� �Ð�O�D�Y�H�U�Ñ���� �Ð�H�P�E�U�D�V�V�H�U�Ñ���� �Ð�J�R�½�W�H�U�Ñ���� �Ð�H�Q�V�H�L�J�Q�H�U�Ñ����
�H�W�F������ �U�H�T�X�L�H�U�W�� �O�Ñ�D�S�S�O�L�F�D�W�L�I�� �S�R�X�U�� �H�[�S�U�L�P�H�U�� �O�H�X�U�� �D�U�J�X�P�H�Q�W%
,+$)'*$?$4W2'=%

�Z�D�U�D�\�����D�X�V�W�U�R�Q�«�V�L�H�Q�����3�D�\�Q�H���7�����D�Q�G���2�\�]�R�Q��OPOO6%L\O8%
7JS8% 4;&$.2%&+$0.!+(!+(,-#("!.!/0.! &

% 4; & $.2%& L5+$=2.5$%& $%& -)2 & =$>$0C>$&

% +*&%JE_=gh_ % ah=BhHU)##HICCDJ% IAE % 9"10%#"-'="(=(""$%

% �Ð�D�Q�G���,���N�L�V�V��&"()-16()13)21/')311&���Ñ%

d"22'% ,"10% -'#% +1$0'#% .+0+.$V0)#$);1'#%�Ð,0"$"$9,);1'# �Ñ%&'#%
."*#$01.$)"*#%+,,-).+$)/'#%7/")0%#'.$)"*%O8@%"*%*'%/")$%,+#%,"10;1")%
&'#%."*#$01.$)"*#%$'--'#%;1'%.'--'#%)--1#$0V'#%'*%JOHJS%&'/0+)'*$%Z$0'%
�H�[�F�O�X�H�V�� �G�X�� �S�U�R�W�R�W�\�S�H���� �/�H�V�� �G�«�I�L�Q�L�W�L�R�Q�V�� �G�H�� �O�Ñ�D�S�S�O�L�F�D�W�L�I�� ���G�H%-+%2Z2'%
(+f"*%;1'%.'--'#%&'#%+1$0'#%.+$V3"0)'#%-)*31)#$);1'#8%#"*$%#"1/'*$%
("*&V'#% #10% -'% ."2,"0$'2'*$% '$% -+% ("*.$)"*% +##12V#% ,+0% -'%
�P�R�U�S�K�ª�P�H���D�S�S�O�L�F�D�W�L�I���G�D�Q�V���O�H�V���O�D�Q�J�X�H�V���V�X�U���O�H�V�T�X�H�O�O�H�V���O�Ñ�D�X�W�H�X�U���G�H���O�D��
&V()*)$)"*% $0+/+)--'=% d'0$+)*#% $0+)$#% "1% .+0+.$V0)#$);1'#% &'% $'-#%
2"0,4W2'#%&+*#%.'0$+)*'#%-+*31'#%&'/)'**'*$%5)'*%."**1#%'$%#"*$%
,+0% -+% #1)$'% ."*#)&V0V#% ."22'%�Ð.+*"*);1'# �Ñ%7&+*#% -'% #'*#% &'%
d"05'$$%OPP\@%OPPN8%"1%�Ð,0"$"$9,);1'# �Ñ%7,+0%'F'2,-'@%-'%(+)$%;1'%-'#%



         �&�$�5�$�&�7�(�5�,�6�7�,�4�8�(�6���µ�1�2�1���3�5�2�7�2�7�<�3�,�4�8�(�6�¶���'ES APPLICATIFS 57  
 
          

�D�S�S�O�L�F�D�W�L�I�V�� �V�R�Q�W�� �J�«�Q�«�U�D�O�H�P�H�Q�W�� �R�S�W�L�R�Q�Q�H�O�V�� �H�W�� �T�X�Ñ�L�O�V�� �HF,0)2'*$% &'#%
�U�¶�O�H�V���V�«�P�D�Q�W�L�T�X�H�V���S�«�U�L�S�K�«�U�L�T�X�H�V�������&�H�S�H�Q�G�D�Q�W�����L�O���Q�Ñ�H�V�W���S�D�V���W�R�X�M�R�X�U�V��
V/)&'*$% &'% #+/")0% ;1'-% #'*#% 'F+.$% '#$% +$$0)51V% +1% 2"$%�Ð,0"$"H
$9,);1' �Ñ�����6�L���O�Ñ�R�Q���H�Q�W�H�Q�G���F�H�W�W�H���Q�R�W�L�R�Q���V�H�O�R�Q���O�H���V�H�Q�V���G�H���O�D���W�K�«�R�U�L�H���G�H��
-+% .+$V3"0)#+$)"*% &'% h"#.4% 7JKNL@% JKN\8@% +-"0#%-+% &V()*)$)"*%
)2,-);1'0+)$% ;1'% -+% ."*#$01.$)"*% +,,-).+$)/'% &V.0)$'% ,+0% -+%
&V()*)$)"*% '#$% -'% 2'250'% -'% ,-1#% .'*$0+-@% -'% ,-1#% #+)--+*$% &'% -+%
.+$V3"0)'%�Ð+,,-).+$)(�Ñ%�G�D�Q�V���O�Ñ�H�V�S�U�L�W���G�H�V���O�R�F�X�W�H�X�U�V���R�X���S�H�X�WHZ$0'%&+*#%
�O�Ñ�H�V�S�U�L�W���G�X���O�L�Q�J�X�L�V�W�H�����6�L���Ð,0"$"$9,);1' �Ñ%'#$%'*$'*&1%&+*#%-'%#'*#%&'%
$0W#% $9,);1'@% +-"0#% ,0"5+5-'2'*$% -+% ."*#$01.$)"*% +,,-).+$)/'% '*%
;1'#$)"*% '#$% ,-1#% ."221*'@% (0V;1'*$'@% 0V,+*&1'@% '$.=% ;1'% -'#%
+1$0'#=% E)%�Ð,0"$"$9,);1' �Ñ%'#$% '*$'*&1% ."22'% 1*% #9*"*92'% &'%
.+*"*);1'% &+*#% -'% #'*#% &'% d"05'$$% 7OPP\@% OPPN8@% +-"0#% 1*'%
."*#$01.$)"*% +,,-).+$)/'% ,0"$"$9,);1'% ,"##W&'% 1*% '*#'25-'%
�F�R�P�S�O�H�W�� �G�H�� �S�U�R�S�U�L�«�W�«�V�� �U�H�S�U�«�V�H�Q�W�D�Q�W�� �O�H�� �F�D�Q�R�Q�� ���� �F�Ñ�H�V�WHXH�G�L�U�H�� �T�X�Ñ�L�O��
�V�Ñ�D�J�L�W���G�H���O�Ñ�L�Q�V�W�D�Q�F�H���O�D���P�H�L�O�O�H�X�U�H�����O�D���S�O�X�V���F�O�D�L�U�H���H�W���O�D���S�O�X�V���L�Q�G�L�V�F�X�W�D�E�O�H����
'$% -'#% +1$0'#% )*#$+*.'#% ,'1/'*$% Z$0'% .+-)50V'#% ,+0%0+,,"0$% X% .'%
.+*"*=% Q+5)$1'--'2'*$@% .'% .+*"*% '#$% .4")#)% ,+0% -'% -)*31)#$'% ;1)%
&V.0)$% 1*'% -+*31'% ,+0$).1-)W0'@%'$% )-% '#$% &"*.% 5+#V% #10% .'% ;1'% -'%
-)*31)#$'% "5#'0/'% &+*#% .'$$'% -+*31'=% C'1$H�¬�W�U�H�� �T�X�Ñ�X�Q�H�� �P�H�L�O�O�H�X�U�H��
�I�D�©�R�Q���G�Ñ�D�E�R�U�G�H�U���O�H�V���F�R�Q�V�W�U�X�F�W�L�R�Q�V���D�S�S�O�L�F�D�W�L�Y�H�V���V'0+)$%&'%#1)/0'%d0"($%
7OPPJ8%'$%&'%-'#%*"22'0%+/'.%&'#%-'$$0'#%2+>1#.1-'#%+,0W#%-+%-+*31'%
"i%'--'#%#'%$0"1/'*$%7,+0%'F'2,-'@%-+%d"*#$01.$)"*%I,,-).+$)/'%&'%
a9,'%x%'*%a#:+*+8=%

R@))F10+&%10-) 5,'%9#&%100(66(-) 5() 6#) 71'$"1618%()
#$$6%+#&%9()

[*'%.+0+.$V0)#$);1'%'F$0Z2'2'*$%."221*'%&'%-+%2"0,4"-"3)'%
+,,-).+$)/'% '#$% #+% $'*&+*.'% X% Z$0'% )#"2"0,4'% X% -+% 2"0,4"-"3)'%
.+1#+$)/'%7A+40$%OPOJ%<%b0+*."%OPJK%<%lmn)3+%M%T)$$)-{%OPJK%6%.4=%
k=O=J%,"10%1*'%-)#$'%&'%0V(V0'*.'#8=%[*'%("*.$)"*%,'1$HZ$0'%2")*#%
."**1'% '#$% .'--'% &'% /'05+-)#+$'10% &V*"2)*+-?&V+&>'.$)/+-% 7/")0%
a0)$4+0$%JKkL%,"10%-'#%-+*31'#%5+*$"1'#@%!).4+'-)#%M%h1,,'*4"('0%
OPPJ%,"10%-'%3'02+*);1'@%'$%,-1#)'10#%.4+,)$0'#%&+*#%C+..4)+0"$$)%
M���=�¼�³�L�J�D��OPOO8=%D'#%'F' 2,-'#%7J\8H7J]8%)--1#$0'*$%.'$$'%("*.$)"*=%%g*%
7J\8@%-'%#1(()F' ���D�S�S�O�L�F�D�W�L�I���G�X���V�K�L�Z�L�D�U���H�V�W���X�W�L�O�L�V�«���S�R�X�U���G�«�U�L�Y�H�U���X�Q���Y�H�U�E�H��
�¢���S�D�U�W�L�U���G�X���V�X�E�V�W�D�Q�W�L�I���Ð�Y�H�Q�W�~�����Z�L�Q�G��������%



58 SARA PACCHIAROTTI 

#4):)+0%7.4).4+2%<%T"4-5'03'0%OPOO%6%]N8&
7J\8& %$"���¶%/1 #$-&
& %$"���¸�¶' *15#$5-&
% :)*& K=<<BHL=EHGgdD%
% �Ð�,�W�Ñ�V���Z�L�Q�G�\���Ñ%

D+%."*#$01.$)"*%+,,-).+$)/'%&1%:+0+9%'*%7J]8%'#$%+,,'-V'%,+0%-'#%
+1$'10#%�Ð'/+-1+$)/' �Ñ=%%%

�Z�D�U�D�\�����D�X�V�W�U�R�Q�«�V�L�H�Q�����3�D�\�Q�H���7�����D�Q�G���2�\�]�R�Q��OPOO6%L\k8)
7J]8% 2! +/+4"CA!+(3,(4&/"#(+$&FA$M&
% %$5+/N+/"$A5$%& "-& O*0=2&+$& FA$&
% h=QIC HB^d!CD| 5'+1$9HICCDJ%IAE =CghE%C'&0"%Dvd% LE_%
% �Ð<(5'1 %�F�R�Q�V�L�G�H�U�V���K�L�P���K�H�U���E�H�D�X�W�L�I�X�O���Ñ�����R�U�����Ð�6���K�H���L�V���E�H�D�X�W�L�I�X�O���W�R���3�H�G�U�R���Ñ��%

�(�Q���������������O�H���Y�H�U�E�H���H�V�W���F�R�P�S�R�V�«���G�Ñ�X�Q�H���U�D�F�L�Q�H���G�«�F�U�L�Y�D�Q�W���X�Q���D�W�W�U�L�E�X�W����
,-1#%-'%#1(()F'%+,,-).+$)(%H$%=%d'%0+&).+-%'#$%3V*V0+-'2'*$%(-V.4)%'*%
2"&'% �Ð,+0% 4+#+0&?+..)&'*$�Ñ%7'*% +*3-+)#%+$>>*%"'$%'-$,& )220������
�/�Ñ�«�Y�D�O�X�D�W�H�X�U�� �D�S�S�D�U�D�L�W�� �D�X���F�D�V�� �D�E�V�R�O�X���� �H�W�� �O�H���V�W�L�P�X�O�X�V���� �F�Ñ�H�V�W���¢H&)0'%-'%
�S�D�U�W�L�F�L�S�D�Q�W���T�X�H���O�Ñ�«�Y�D�O�X�D�W�H�X�U���F�R�Q�V�L�G�ª�U�H���F�R�P�P�H���S�U�«�V�H�Q�W�D�Q�W���O�Ñ�D�W�W�U�L�E�X�W��
2'*$)"**V%,+0%-'%,0V&).+$@%+1%.+#%"5-);1'%-".+$)(%"1%3V*)$)(=%

d','*&+*$@%.'$$'%("*.$)"*%&'%/'05+-�L�V�D�W�H�X�U���Q�Ñ�H�V�W���S�D�V���H�[�F�O�X�V�L�Y�H���¢%
�O�D�� �P�R�U�S�K�R�O�R�J�L�H�� �D�S�S�O�L�F�D�W�L�Y�H�� ���� �G�Ñ�D�X�W�U�H�V�� �P�R�U�S�K�ª�P�H�V�� �Y�H�U�E�D�X�[��
&V0)/+$)"**'-#% ,'1/'*$% V3+-'2'*$% #'0/)0% &'% /'05+-)#+$'10#% 7/")0@%
,+0%'F'2,-'@%C+..4)+0"$$)%M%T1-)U"/%OPOO%,"10%1*%#1(()F'%&'%/")F%
2"9'**'%'*%50)50)%7.4)5.4+8%;1)%#'0$%+1�V�V�L�� �¢�� �I�R�U�P�H�U���G�H�V���Y�H�U�E�H�V�� �¢��
�S�D�U�W�L�U���G�H���V�X�E�V�W�D�Q�W�L�I�V���H�W���G�Ñ�D�G�M�H�F�W�L�I�V������%

U@))F10+&%10-)010K-20&#4%./(- )
�'�D�Q�V�� �O�H�V�� �I�R�Q�F�W�L�R�Q�V�� �G�«�F�U�L�W�H�V�� �G�D�Q�V�� �F�H�W�W�H�� �V�H�F�W�L�R�Q���� �O�Ñ�D�S�S�O�L�F�D�W�L�I��

�Q�Ñ�L�Q�W�U�R�G�X�L�W�� �S�D�V�� �X�Q�� �W�H�U�P�H�� �D�S�S�O�L�T�X�«�� �P�D�L�V�� �D�� �S�O�X�W�¶�W�� �G�H�V�� �I�R�Q�F�W�L�R�Q�V��
#V2+*$);1'#%'$%&)#.10#)/'#=%

U@?@)) V/#0+(-)-,7#0&%./(-)-/')<)(&)#-$(+&)6(4%+#6)
[*'%("*.$)"*%*"* H#9*$+F);1'%+,,+0'22'*$%$0W#%."10+*$'%&'%-+%

2"0,4"-"3)'%+,,-).+$)/'%'#$%&'%/V4).1-'0%&'#%*1+*.'#%#V2+*$);1'#%
�H�W���R�X�� �D�V�S�H�F�W�X�H�O�O�H�V�� �W�H�O�O�H�V�� �T�X�H�� �O�Ñ�L�Q�W�H�Q�V�L�W�«���� �O�D�� �I�R�U�F�H���� �O�D�� �U�L�J�X�H�X�U���� �O�D��
�U�«�S�«�W�L�W�L�R�Q���� �O�Ñ�K�D�E�L�W�X�G�H�� �H�W�� �O�D�� �S�O�X�U�L�D�F�W�L�Y�L�W�«�� ���S�O�X�V�L�H�X�U�V�� �«�Y�«�Q�H�P�H�Q�W#@%



         �&�$�5�$�&�7�(�5�,�6�7�,�4�8�(�6���µ�1�2�1���3�5�2�7�2�7�<�3�,�4�8�(�6�¶���'ES APPLICATIFS 59  
 
          

2"2'*$#%"1%,+0$).),+*$#8=] ���6�H�O�R�Q���O�D���O�D�Q�J�X�H�����F�H�W�W�H���I�R�Q�F�W�L�R�Q���S�H�X�W���Q�H��
�S�D�V���¬�W�U�H���H�Q�W�L�ª�U�H�P�H�Q�W���S�U�R�G�X�F�W�L�Y�H�����P�D�L�V���G�L�V�S�R�Q�L�E�O�H���X�Q�L�T�X�H�P�H�Q�W���D�Y�H�F��
�X�Q���H�Q�V�H�P�E�O�H���G�H���Y�H�U�E�H�V���O�H�[�L�F�D�O�H�P�H�Q�W���U�H�V�W�U�H�L�Q�W�����&�H�V���F�D�U�D�F�W�«�U�L�V�W�L�T�X�H�V��
�V�«�P�D�Q�W�L�T�X�H�V�� �S�H�X�Y�H�Q�W�� �V�R�L�W�� �V�Ñ�D�S�S�O�L�T�X�H�U�� �X�Q�L�T�X�H�P�H�Q�W�� �¢�� �O�D��("02'%
�Y�H�U�E�D�O�H�� �S�R�U�W�D�Q�W�� �O�Ñ�D�S�S�O�L�F�D�W�L�I���� �V�R�L�W�� �V�Ñ�«�W�H�Q�G�U�H�� �«�J�D�O�H�P�H�Q�W�� �D�X�[��
�S�D�U�W�L�F�L�S�D�Q�W�V���G�H���O�Ñ�«�Y�«�Q�H�P�H�Q�W�����3�D�U���H�[�H�P�S�O�H@%7JN8%2"*$0'%-+%#$01.$10'%
+0312'*$+-'%&1%/'05'%)$%;$%%�Ð�P�D�Q�J�H�U�Ñ���� �/�R�U�V�T�X�H�� �F�H�W�W�H�� �U�D�F�L�Q�H�� �V�H��
�F�R�P�E�L�Q�H�� �D�Y�H�F�� �O�Ñ�D�S�S�O�L�F�D�W�L�I�� �G�D�Q�V�� ������������ �G�H�X�[�� �L�Q�W�H�U�S�U�«�W�D�W�L�R�Q�V�� �V�R�Q�W%
�S�R�V�V�L�E�O�H�V�������O�Ñ�D�F�W�L�R�Q���G�H���P�D�Q�J�H�U���H�V�W���F�R�P�S�U�L�V�H���F�R�P�P�H���«�W�D�Q�W���H�I�I�H�F�W�X�«�H��
�S�O�X�V���G�Ñ�X�Q�H���I�R�L�V�����R�X���O�Ñ�R�E�M�H�W���Q�Ñ�H�V�W���S�O�X�V���X�Q���V�H�X�O���S�R�L�V�V�R�Q�����F�R�P�P�H���G�D�Q�V��
7JN8@%2+)#%,-1#)'10#=%

�M�D�Y�D�Q�D�L�V���V�W�D�Q�G�D�U�G�����D�X�V�W�U�R�Q�«�V�L�H�Q�����9�D�Q�G�H�U���.�O�R�N���	���(�Y�D�Q�V%OPOO6%S\P8%%
7JN8% B49-%;& -.4&& -!+5!+ & -#$.M&
% .+$% Ggb% Ic ='+$% ()#4%%
% �Ð�7�K�H���F�D�W���D�W�H���I�L�V�K���Ñ%

�M�D�Y�D�Q�D�L�V���V�W�D�Q�G�D�U�G�����D�X�V�W�U�R�Q�«�V�L�H�Q�����9�D�Q�G�H�U���.�O�R�N���	���(�Y�D�Q�V%OPOO6%S\P8%
7Jk8% B49-%;& -.4&& -!+5!+ ' ,& -#$.M&
% .+$% Ggb% Ic ='+$HICCD% ()#4%%
% �Ða4'%.+$%+$'%()#4%+3+)*%+*&%+3�D�L�Q���Ñ�����Ð�7�K�H���F�D�W���D�W�H���P�D�Q�\���I�L�V�K���Ñ%

�'�H���P�¬�P�H���������������P�R�Q�W�U�H���O�H�V���D�U�J�X�P�H�Q�W�V���G�H���O�D���U�D�F�L�Q�H���Ð�D�F�K�H�W�H�U�Ñ���G�D�Q�V���O�D��
-+*31'%5+*$"1'%(:'=%G+*#%7OP8@%-+%0+.)*'%'#$%#1)/)'%&'%&'1F%#1(()F'#%
�D�S�S�O�L�F�D�W�L�I�V�� �H�W�� �O�H�� �U�D�G�L�F�D�O�� �G�X�� �Y�H�U�E�H�� �G�«�U�L�Y�«�� �V�L�J�Q�L�I�L�H�� �T�X�H�� �O�Ñ�R�E�M�H�W�� �H�V�W��
+.4'$V%'*$)W0'2'*$@%)-%*'%0'#$'%,+#%&'%#'-=N%%

%

 
] %D+% ,0V/'05+$)"*% &+*#% -'#% -+*31'#% )*&"H'10",V'**'#@% ."*#)&V0V'% ,+0% .'0$+)*#%
�F�R�P�P�H�� �D�S�S�D�U�H�Q�W�«�H�� �¢�� �O�Ñ�D�S�S�O�L�F�D�W�L�Y�L�V�D�W�L�R�Q�� ���+�D�V�S�H�O�P�D�W�K�� �	�� �0�¾�O�O�H�UHA+0&'9% OPPS% <%
T1-)U"/%OPJO%<%!).4+'-)#%'$%h1,,'*4"('0%OPPP8%,'1$%V3+-'2'*$%$0+*#2'$$0'%&'#%
*1+*.'#% +#,'.$1'--'#% #)2)-+)0'#% +1% 0+&).+-% &V0)/V% 7/")0% T"z4+*"/% OPJ]% '$% -'#%
0V(V0'*.'#%;1)%9%()310'*$8=%
N%�/�Ñ�H�[�S�U�H�V�V�L�R�Q�� �G�H�� �O�D�� �F�R�P�S�O�«�W�X�G�H�����O�Ñ�L�Q�W�H�Q�V�L�W�«���� �O�D�� �U�«�S�«�W�L�W�L�Y�L�W�«���� �H�W�F������ �G�Ñ�X�Q�H�� �D�F�W�L"*%'#$%
"5$'*1'% &+*#% .'0$+)*'#% -+*31'#% 5+*$"1'#% '*% 1$)-)#+*$% 1*'@% &'1F@% "1% $0")#%
&V0)/+$)"*#% +,,-).+$)/'#% '*% ("*.$)"*% &'% -+% #$01.$10'% #9--+5);1'% &'% -+% 0+.)*'% &1%
/'05'=%d','*&+*$@%&+*#%&'#%-+*31'#%."22'%-'%(:'@%&'1F%#1(()F'#%+,,-).+$)(#%#"*$%
$"1>"10#% *V.'##+)0'#% ,"10% 'F,0)2'0% .'#% #)3*)().+$)"*#@% )*&V,'*&+22'*$% &'% -+%
,4"*"$+.$);1'%&'%-+%0+.)*'%&1%/'05'=%d'-+%,'1$%Z$0'%."*#)&V0V%."22'%1*%'F'2,-'%
�G�Ñ�L�F�R�Q�L�F�L�W�«�� ���S�O�X�V�� �G�H�� �P�R�U�S�K�R�O�R�J�L�H�� �G�D�Q�V�� �F�H�� �F�D�V�� �V�L�J�Q�L�I�L�H���Ð�S�O�X�V�� �G�Ñ�D�F�W�L�R�Q���� �D�F�W�L�R�Q��
."2,-W$�H�Ñ8=%



60 SARA PACCHIAROTTI 

%

%

(:'%75+*$"1%TSPO<%_1**)*U%OPJk%6%LJO8%
7JK8% �Q�G�¢�»�U�¯���]�Z�¤�\�®&

%�Q�G�L���D���X�U���&̄ �š���]�Z�£�\�L&
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FG)H## �R�M�D�O�D�D�\���?�\�������G���\�	���Q���V�	�I���P���V���Z�	�O�D�V��$ $
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#
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)-/5$# $%*# *>(+*''&/"# /3# '/8*# ()+$&4&()"$'# &"# $%*# *1*"$'# $%*2#
.*"/$*Y#

�Ú#$%*# 1*+-# '$*8# &"# $%*# )((0&4)$&1*# 4/"'$+54$&/"# &'#
NPODZPSPK!RUSS[# MLO!\LM#3+/8# $%*# 1*+-# '$*8# 3/5".# &"# $%*#
&"&$&)0#4/"'$+54$&/"Y#



          P-APPLICATIVES VS. X-APPLICATIVES  103 
 

 

�Ú#$%*#)((0&4)$&1*#4/"'$+54$&/"#&"405.*'# )#$*+8,# .*'&7")$*.# )'#$%*#
UDDS!LM# DZOUCL,# 8**$&"7# $%*# 3/00/6&"7# $%+**# 4/".&$&/"'B#
'2"$)4$&4)002,#&$#3503&00'#)#+/0*#PAZLO#AZUW#U#PO#C#F&?*?,#/$%*+#$%)"#
'5-J*4$,# &"# $%*# 0)"75)7*'# 3/+# 6%&4%# $%*# "/$&/"# /3# '5-J*4$# &'#
+*0*1)"$H,#'*8)"$&4)002,#&$#*>(+*''*'#)#WPWIUKLWA!\L#+/0*,#)".#&"#
$%*#&"&$&)0#4/"'$+54$&/",#$%*#+/0*#*>(+*''*.#-2#$%*#)((0&*.#(%+)'*#
4)"#/"02#-*#4/.*.#.&33*+*"$02#)'#)"#/-0&E5*#$*+8,#/+#4)""/$#-*#
*>(+*''*.#)$#)00?#
#
A%&'# .*3&"&$&/"# 0*)1*'# /(*"# $%*# (/''&-&0&$2# /3# 1)+&)$&/",#

1)+&/5'02#)$$*'$*.#4+/''I0&"75&'$&4)002,#)44/+.&"7#$/#$%*#3/00/6&"7#
$%+**#()+)8*$*+'B#

#
�Ú#$%*#'*8)"$&4#+/0*'#$%)$#4)"#-*#*>(+*''*.#-2#$%*#)((0&*.#(%+)'*#/3#

)"#)((0&4)$&1*#4/"'$+54$&/"Y#
�Ú#$%*#3)4$#$%)$#$%*#'*8)"$&4#+/0*#*>(+*''*.#-2#$%*#)((0&*.#(%+)'*#

4)"# )0'/# -*# *>(+*''*.# &"# $%*# &"&$&)0# 4/"'$+54$&/"# F/($&/")0#
)((0&4)$&1*H#/+#"/$#F/-0&7)$/+2#)((0&4)$&1*HY#

�Ú#$%*#'2"$)4$&4#+/0*#/3#$%*#)((0&*.#(%+)'*?#
#
U44/+.&"7# $/# $%*# 0)$$*+# ()+)8*$*+,# $%+**# $2(*'# /3# )((0&4)$&1*#

4/"'$+54$&/"'#4)"#-*#.&'$&"75&'%*.B#
#

�Ú#DI)((0&4)$&1*',#&"#6%&4%#$%*#)((0&*.#(%+)'*#&'#&"#$%*#'2"$)4$&4#+/0*#
/3#D#F/+#/-J*4$HY#

�Ú#MI)((0&4)$&1*',# &"# 6%&4%# $%*# )((0&*.# (%+)'*# &'# &"#$%*# '2"$)4$&4#
+/0*# /3# .)$&1*# F3/+# $%*# 0)"75)7*'# &"# 6%&4%# )# '2"$)4$&4# +/0*# /3#
.)$&1*#4)"#-*#+*4/7"&9*.HY#

�Ú#QI)((0&4)$&1*',#&"# 6%&4%# $%*# )((0&*.# (%+)'*# &'# '2"$)4$&4)002# )"#
/-0&E5*?#
#
U'# 6&00# -*# .&'45''*.# &"# $%*# +*8)&".*+# /3# $%&'# )+$&40*# )3$*+#

(+/1&.&"7# '/8*# -)'&4# &"3/+8)$&/"# )-/5$# :;/0)# <;/=&# F]^H,# :;/0)#
<;/=&#/33*+'#$%*#(*450&)+&$2#/3#%)1&"7#)#'&"70*#)((0&4)$&1*#8)+_*+#
F$%*#1*+-)0#'533&>#I"# H#&"1/01*.#&"#4/"'$+54$&/"'#6%&4%,#.*(*".&"7#
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�U�H�O�D�W�L�R�Q�� �Ð�V�X�E�M�H�F�W�Ñ�� �H�Q�F�R�P�S�D�V�V�L�Q�J�� �W�K�H�� �D�J�H�Q�W�� �R�I�� �S�U�R�W�R�W�\�S�L�F�D�O�� �D�F�W�L�R�Q��
1*+-'# )".# $%*# '/0*# )+758*"$# /3# '*8)"$&4)002# 8/"/1)0*"$# 1*+-',#
6%/'*#8/'$#/-1&/5'#8)"&3*'$)$&/"#&'#$%)$#()+$#/3#$%*#1*+-#3/+8'#
&"405.*#)"#/-0&7)$/+2#(+*3&>#&".*>&"7#$%*#(*+'/"#)".#"58-*+#/3#$%*#
'5-J*4$,#)'#6*00#)'#$%*#7*".*+#/3#$%&+.#(*+'/"#'5-J*4$'?#U'#&005'$+)$*.#
&"#F^H,#/-J*4$'#4)"#)0'/#-*#&".*>*.# /"#1*+-#3/+8',#-5$#$%*#/-J*4$#
&".*>*'# -*0/"7# $/# )# .&'$&"4$# ()+).&78,# $%*2# /445(2# )# .&'$&"4$#
(/'&$&/"# 6&$%&"# $%*# 1*+-# 3/+8,# )".# $%*2# )+*# /"02# 5'*.# &"# $%*#
)-'*"4*#/3#)"#/-J*4$#WD#&"#&$'#4)"/"&4)0#(/'$I1*+-)0#(/'&$&/"?#

#
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F^)H## �R�\���Q���\�����U�?�Q�G�?�P���D�³�����O�D�Z��$
$ $$$ �Ð�7�K�H���G�R�J���E�L�W���W�K�H���F�K�L�O�G���Ñ#

# # ��I2��" I��I2# ��-+�L" I+�L8 # ) I=�+�+0I) I6 #
# # CKI./7FLHIMI40L# '!B40LI-&$*IOMDS# CKI4%&0.FUHIMI40U#

# #
F^-H## �R�U�?�P�	�	�U�?�P��$
$ $$$ �Ð�,�W���E�L�W���K�L�P�����W�K�H���G�R�J�����W�K�H���F�K�L�O�G�����Ñ#

! ! ��-+�L8 -����-+�L8 $
# # '!B40LI-&$*I!B40UIOMDS#

#
A%*#-)'&4#4/"'$&$5*"$#/+.*+#&"#'&8(0*#1*+-)0#40)5'*'#&'#5"&61/+$!$

01,&$!$%&61/+5$!$%&'(7"15?# Z/6*1*+,# $%*# +*0)$&1*# /+.*+#%&61/+5$!$
%&'(7"15$&'#30*>&-0*,#)".#3/4)0&9*.#/-J*4$'#/+#/-0&E5*'#8/1*#$/#$%*#
0*3$#/3#$%*#'5-J*4$?#

:;/0)# <;/=&# ./*'# "/$# %)1*# $%*# *E5&1)0*"$# /3# $%*# 7+)88)$&4)0#
�U�H�O�D�W�L�R�Q�� �Ð�G�D�W�L�Y�H�Ñ�� �R�U�� �Ð�L�Q�G�L�U�H�F�W�� �R�E�M�H�F�W�Ñ�� �I�R�X�Q�G�� �L�Q�� �R�W�K�H�U�� �O�D�Q�J�X�D�J�H�V���� �D�Q�G��
$%&'#()+$&450)+&$2#&'#+*0)$*.#$/#$%*#1*+2#%&7%#(+/.54$&1&$2#/3#./5-0* I
/-J*4$#4/"'$+54$&/"',#"/$#/"02#6&$%#'*8)"$&4)002#$+&1)0*"$#1*+-'#'54%#
)'#I�V���Q#�Ð�J�L�Y�H�Ñ�������D�������E�X�W���D�O�V�R���Z�L�W�K���E�L�Y�D�O�H�Q�W���Y�H�U�E�V�����R�Q�H���R�I���W�K�H���W�Z�R���R�E�M�H�F�W�V��
-*&"7#$%*"#&"$*+(+*$*.#)'#+*(+*'*"$&"7#)#-*"*3&4&)+2,#)'#&"#Fb-H?#

#
Fb)H##�o8%9+%%,��:$.*2$*5��2$*5����9*:$ &�?&����&��2;#
# ### �Ð�7�K�H���G�R�F�W�R�U���Z�L�O�O���J�L�Y�H���P�H�G�H�F�L�Q�H���W�R���W�K�H���Z�R�P�D�Q���Ñ#

# # ��I./_$//+ I��I6 # ()" # ) I' ��" # ) I' ����_I) I6 #
# # CKI./4$/+FUHIMI40U# <XA# '!B40UI7&1*# CKI6/8)"FUH IMI40U##
# # - �LI- ����- ��" #
# # CKI8*.*4&"*FVH#

#
Fb-H##<5����9*:$.*2$��5(('$*6**&�?,�?�
�D�Z���I�?,��*=;#
# ### �Ð�7�K�H���Z�R�P�D�Q���Z�L�O�O���S�U�H�S�D�U�H���I�R�R�G���I�R�U���W�K�H���Y�L�V�L�W�R�U���Ñ#

# # ) I' ����_I) I6 # ()" # ��I'&&0# ) IJ))- �L+�L�
I) I6 #
# # CKI6/8)"FUH IMI40U# <XA# '!B40UI(+*()+* # CKI1&'&$/+FUHIMI40U##
# # 3�LI+�,I) I3# #
# # CKI3//.F<HIMI40<#

# #
A%*# "/8&")0# '2'$*8# &'# 4%)+)4$*+&9*.# -2# )# 850$&(0*I7*".*+#

'2'$*8# /3# $%*# $2(*# 4/88/"02# 3/5".# )4+/''# '*1*+)0# -+)"4%*'# /3#
W&7*+I�&�R�Q�J�R���� �W�U�D�G�L�W�L�R�Q�D�O�O�\�� �G�H�V�F�U�L�E�H�G�� �L�Q�� �W�H�U�P�V�� �R�I�� �Ð�Q�R�X�Q�� �F�O�D�V�V�H�V�Ñ����
A%*#:;/0)#<;/=&# '2'$*8#+*0&*'# /"#$%*#.&'$&"4$&/"#-*$6**"#3&3$**"#
.&'$&"4$#7*".*+ I"58-*+#)7+**8*"$#()$$*+"',#)+-&$+)+&02#0)-*0*.#-2#
8*)"'# /3# 4)(&$)0# 0*$$*+'# $%)$# *1/_*# $%*# (%/"/0/7&4)0# 3/+8# /3#
)7+**8*"$# 8)+_*+'?# !"# $%*# *>)8(0*',# $%*# 70/''# /3# "/5"# 3/+8'#
&"405.*'#-*$6**"#()+*"$%*'*',#&88*.&)$*02#)3$*+#$%*#0*>&4)0#70/'',#
$%*#&".&4)$&/"#/3#$%*#)7+**8*"$#()$$*+"#7/1*+"*.#-2#$%*#"/5"#3/+8#
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&"# E5*'$&/"?# </+# 8/+*# .*$)&0'# )-/5$# $%*# 7*".*+# '2'$*8# /3# :;/0)#
<;/=&,#'**#R+*&''*0'#e#)0?#F^g^GH?#

S&_*#'*1*+)0#/$%*+#U$0)"$&4#0)"75)7*'#F@/0/3,#C**+**+,#<50),#*$4?H#
:;/0)#<;/=&#./*'#"/$#%)1*#$/"*?##:;/0)#<;/=&#./*'#"/$#%)1*#6/+.#
'$+*''# *&$%*+?# A%*# 8/'$# ')0&*"$# )'(*4$# /3# :;/0)# <;/=&# (%/"/0/72#
F)0'/#3/5".#&"#$%*#/$%*+#:;/0)#1)+&*$&*'H#&'#)#1/6*0#%)+8/"2#'2'$*8#
-)'*.# /"#$%*#UAO#3*)$5+*?#A%*#1*+-#3/+8'#�Q��!�V�	�I!��!# #)".# 2(!5%=!
"# !1## &"# *>)8(0*# FGH# )-/1*# (+/1&.*# )"# &005'$+)$&/"B# -*&"7#
5".*+02&"702# '(*4&3&*.# )'# hUAO,# $%*# '533&>#!"# #$+&77*+'# $%*#
+*(0)4*8*"$# /3# 1/6*0'# 3/5".# &"# $%*# /$%*+# 3/+8)$&1*',# 6%&4%#
/$%*+6&'*#6/50.#-*#+*)0&9*.#)'#IUAO#F��,#�	���� �D�Q�G�� �������� �E�\���W�K�H�L�U�� ���$�7�5��
4/5"$*+()+$'#F(,#%,#)".#1H?#

N2!!O)4)($.!671)(0$'&641!64!:;6.$!<;6=&!$%%.&/$'&0)!
/641'(F/'&641! !

!"#:;/0)#<;/=&,#$%*#1*+-'#.*+&1*.#-2#8*)"'#/3#$%*#'533&>#!"# #4)"#-*#
.*'&7")$*.# )'# UDDS!RUA!\L# \LOVC,# '&"4*# $%*# 40)5'*'# $%*2# (+/J*4$#
&"405.*#)#$*+8#8**$&"7#$%*#.*3&"&$&/"#/3#)"#)((0&*.#(%+)'*B#&$#3503&00'#
)#'2"$)4$&4#+/0*#/$%*+#$%)"#'5-J*4$,#&$#*>(+*''*'#)#"/"I)7*"$&1*#+/0*,#
)".#&"#40)5'*'#(+/J*4$*.#-2#3/+8'#/3#$%*#')8*#1*+-#.*1/&.#/3#$%*#
'533&>#I"# ,# $%*# '*8)"$&4# +/0*# *>(+*''*.# -2# $%*# )((0&*.# (%+)'*,#
*&$%*+#4)""/$#-*#*>(+*''*.,#/+#4)"#/"02#-*#*>(+*''*.#.&33*+*"$02#)'#
)"#/-0&E5*#$*+8#/3#$%*#40)5'*?#</+#*>)8(0*,#&"#Fi)H,#$%*#.*0*$&/"#/3#
$%*#'533&>#I"# #6/50.#8)_*#$%*#4/"'$+54$&/"#5")44*($)-0*,#'&"4*#&"#
$%*#)-'*"4*#/3#I"# ,#$%*#/-J*4$#F%*+*#�N���U�����Q�X�P���N���?�N�?#�Ð�W�K�L�V���J�O�D�V�V�Ñ����
4)"#/"02#-*#&"$*+(+*$*.#)'#+*3*++&"7#$/#$%*#0&E5&.#-*&"7#.+5"_,#)'#
�P�?�P���O�D�P���?�P�?���Ð�W�K�L�V���Z�D�W�H�U�Ñ���L�Q�������E����#

#
Fi)H## �.���U�����Q�X�P�����N���?�N�?�����N�	�	���Q���U�����Q�X�P�H�P��$

�Ð�,�W�Ñ�V���Z�L�W�K���W�K�L�V���J�O�D�V�V���W�K�D�W���K�H���G�U�L�Q�N�V�Ñ#
# # �N��I�U�����Q�X�P��I��I_# �LI�N�L# _I����#
# # CKI70)''F`HIMI40 #̀ MLNI40 #̀ 40 ÌDOP## #
# # �Q��I�U�����QI58 I*I8 #
# # '!B40UI.+&"_IUDDSI!RDSIOT<#

#
Fi-H## �0�?�P���O�D�P���?�P�?�����P�	�	���Q�D�U�D�D�Q���P��#
# #### �Ð�,�W�Ñ�V���W�K�L�V���Z�D�W�H�U���W�K�D�W���K�H���L�V���G�U�L�Q�N�L�Q�J���Ñ#

# # �P�LI�P���OI) I8 # �LI�P�L# 8 I����# ") I+))" I��I8 #
# # DSI6)$*+FNHIMI40N# MLNI40N# 40NIDOP# '!B40UI.+&"_I!RDSIOT<#

#
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Z/6*1*+,# $%*# '2"$)4$&4# '$)$5'# /3# $%*# )((0&*.# (%+)'*# &'# "/$#
5"&3/+8#&"#$%*#)((0&4)$&1*#4/"'$+54$&/"'#/3#:;/0)#<;/=&?#C/8*$&8*',#
)'#&"#Fi)H,#$%*#)((0&*.#(%+)'*#'%/6'#$%*#4%)+)4$*+&'$&4'#/3#)"#/-J*4$,#
-5$#&$#8)2#)0'/#%)1*#)"#/-0&E5*#'$)$5'?#U'#6*#6&00#'**#-*0/6,#&$#&'#
.&33&450$# $/# (5$# 3/+6)+.# )# '$+)&7%$3/+6)+.# (+&"4&(0*# $%)$# 6/50.#
)44/5"$#3/+#)00#$%*#.*$)&0'#/3#$%*#.&'$+&-5$&/"#$%)$#4)"#-*#/-'*+1*.?#
A%*+*# &'# "/# 5"&3/+8&$2# &"# $%*# /-0&7)$/+2# /+# /($&/")0# ")$5+*# /3#
)((0&4)$&1*'# *&$%*+,# &?*?# &"# $%*# (/''&-&0&$2# /+# &8(/''&-&0&$2# /3#
*>(+*''&"7#$%*# '*8)"$&4#+/0*#*>(+*''*.# -2#$%*#)((0&*.#(%+)'*#&"#
40)5'*'#(+/J*4$*.#-2#$%*#"# I0*''#3/+8#/3#$%*#')8*#1*+-'?##

N/+*/1*+,#)#.&'45''&/"#/3#:;/0)#<;/=&#)((0&4)$&1*'#6/50.#"/$#-*#
4/8(0*$*#&3#8*"$&/"#6*+*#"/$#8).*#/3#$%*#*>&'$*"4*#/3#)#1*+2#'8)00#
"58-*+# /3# 1*+-'# .*+&1*.# -2# 8*)"'# /3# $%*# '533&>#!���Q#6%/'*#
4/"'$+54$&/"#8**$'#$%*#.*3&"&$&/"# /3#)"#)((0&4)$&1*#4/"'$+54$&/"?#
U'#)#+50*,#!���Q#%)'#)#4)5')$&1*#35"4$&/",#-5$#6&$%#)#'8)00#7+/5(#/3#
1*+-',# )00# +*3*++&"7# $/# -/.&02# *>4+*$&/"',#!���Q#./*'# " /$# 8)+_# $%*#
&"$+/.54$&/"#/3#)#4)5'*+#&"#'5-J*4$#+/0*,#-5$#/3#)"#/-J*4$#+*3*++&"7#
$/# $%*# .&+*4$&/"# /3# $%*# *8&''&/",# 6&$%/5$# )"2# 4%)"7*# &"# $%*#
'*8)"$&4#+/0*#/3#$%*#'5-J*4$?#

#
A)-0*#G?#U((0&4)$&1*#5'*#/3#$%*#4)5')$&1*#'533&>#!���Q#

!.""5 $ �Ð�V�S�L�W�Ñ# >$!.""5 !12$ �Ð�V�S�L�W���R�Q�Ñ#
!�V�?�U$ �Ð�X�U�L�Q�D�W�H�Ñ# >$!�V�?�U!���Q$ �Ð�X�U�L�Q�D�W�H���R�Q�Ñ#
!�Z�	�	�\$ �Ð�I�D�U�W�Ñ# >$!�Z�	�	�\!���Q$ �Ð�I�D�U�W���L�Q���W�K�H���G�L�U�H�F�W�L�R�Q���R�I�Ñ#

# #
A%*#+*8)&".*+#/3#$%&'#)+$&40*#6&00#-*#.*1/$*.#$/#$%*#)((0&4)$&1*#

4/"'$+54$&/"'#&"1/01&"7#$%*#'533&>#I"# ?#A%*2#6&00#-*#40)''&3&*.#&"$/#
3&1*# 3/+8)0# $2(*'# )44/+.&"7# $/# $%*# '2"$)4$&4# +/0*# /3# $%*# )((0&*.#
(%+)'*# F/-J*4$# /+# /-0&E5*H# )".#$%*#(/''&-&0&$2# /+# &8(/''&-&0&$2# /3#
*>(+*''&"7#$%*#')8*#'*8)"$&4#+/0*#&"#40)5'*'#(+/J*4$*.#-2#$%*#"# I
0*''#3/+8#/3#$%*#')8*#1*+-'?#</+#*)4%#/3#$%*#3&1*#$2(*',#$%*#*>&'$*"4*#
/3#'*8)"$&4#+*750)+&$&*'#&'#$%*"#.&'45''*.?#

P2!!M9%)!E!$%%.&/$'&0)!!

P2E2!! A)J&4&'&64!!

!"#$%&'#3&+'$#$2(*#/3#)((0&4)$&1*#4/"'$+54$&/",#$%*#)((0&*.#(%+)'*#&'#
'2"$)4$&4)002#&"#$%*#+/0*#/3#/-J*4$,#)".#&"#$%*#4/++*'(/".&"7#"/"I
)((0&4)$&1*# 4/"'$+54$&/",# $%*# ')8*# +/0*# 4)"# -*# *>(+*''*.# -2# )"#



108 DENIS CREISSELS & ALAIN CHRISTIAN BASSENE 
 

/-0&E5*# &"$+/.54*.# -2# $%*# 0/4)$&1*I4/8&$)$&1*I&"'$+58*"$)0#
(+*(/'&$&/"#�G��?#

L>)8(0*#FGH#)-/1*#-*0/"7'#$/#$%&'#$2(*,#35+$%*+#&005'$+)$*.#&"#FdH?#
!"#Fd-H,#$%*#)((0&*.#(%+)'*#���E���N�D�D�Q#�Ð�E�L�F�\�F�O�H�Ñ���L�V���D�Q���1�3���L�Q���R�E�M�H�F�W���U�R�O�H����
6%*+*)'#&"#$%*#'2"/"28/5'#40)5'*#(+/J*4$*.#-2#$%*#"# I0*''#3/+8#
/3#$%*#')8*#1*+-#Fd)H,#$%*#')8*#'*8)"$&4#+/0*#&'#*>(+*''*.#-2#$%*#
(+*(/'&$&/")0#(%+)'*#&"#/-0&E5*#+/0*#�G�������E���N�D�D�Q#�Ð�Z�L�W�K���D���E�L�F�\�F�O�H�Ñ��#

#
Fd)H## �'�������E���N�D�D�Q���Q���M�������\�	�N���E�������*�D�P�E����$
# #### �Ð�,�W�Ñ�V���E�\���E�L�N�H���W�K�D�W���,���J�R�W���W�R���*�D�P�E�L�D���Ñ#

# # �G�,# ��I�E���N�D�D�Q# �Q�,I�M��I��# �\���N# �E����# �*�D�P�E�,#
# # DOLD# CKI-&4240*FLH# '!BGCKI7/ IRDS# 5"$&0# USS# K)8-&) #

#
Fd-H## �R�E���N�D�D�Q���Q�L�M���Z�X�P�H���\�	�N���E�������*�D�P�E����$
# #### �Ð�,�W�Ñ�V���E�\���E�L�N�H���W�K�D�W���,���J�R�W���W�R���*�D�P�E�L�D���Ñ#

# # ��I�E���N�D�D�Q# # "&I�M���ZI58 I*# �\���N# �E����# �*�D�P�E�,#
# # CKI-&4240*FLH# '!BGCKI7/ IUDDSIRDS# 5"$&0# USS# K)8-&) #

P2H2!! M9%)!E!$%%.&/$'&0)!&4!&41'(FG)4'$.!JF4/'&64!

U'#)0+*).2#&005'$+)$*.#-2#*>)8(0*'#FGH#)".#FdH#)-/1*,#)".#35+$%*+#
&005'$+)$*.# -2# *>)8(0*'# FcH# )".# FjH,# $%&'# $2(*# /3# )((0&4)$&1*#
4/"'$+54$&/"#&'#$2(&4)002#3/5".#6&$%#)((0&*.#(%+)'*'#*>(+*''&"7#$%*#
+/0*#/3#&"'$+58*"$?G#

#
FcH##�.�D�V���U�D�N���?�N�������Q�L�U�L�X�Q�U�L�X�P�X�N�	��#

#�Ð�7�K�L�V���V�S�R�R�Q�����,���D�W�H���Z�L�W�K���L�W���Ñ#
# ##_)I�V���UI) I_# �LI_I��# "&I+&I5" I+&58I5I�N��#
# ##CKI'(//"F`H IMI40 #̀ MLNI40 ÌDOPQ# '!BGCKI*)$IUDDSIOMDSILDI!B40#̀

#
FjH##?*2$*&�?6�?�P���D�M�D�
�D�D�Z�����Q�D�
�D�U�?#$6��'���E�D�D�M���P�¥����.",12"#$=�?&�	�
�D�I���I�	�	'*;#
# �Ð�$�I�W�H�U���N�L�O�O�L�Q�J���W�K�H���J�L�U�O�����K�H���W�R�R�N���D���N�Q�L�I�H���W�R���S�X�O�O���R�I�I���K�H�U���W�K�L�J�K���Ñ#

# #" I)" # ) I- �LJI�L8 # ) I�M�D�
�DI) I6 # " I) I�
�D�UI�L8 #
# #40WIOLS# '!B40UI_&00IOT<# CKI7&+0FUHIMI40U# CLkI'!B40UI$)_*IWUO##
# #J�,I0�,-) I) IJ# #8)" # ��I(5+I*" I58 # 3�LI- ���
I) I3#
# #CKI_"&3*F:HIMI40:# #RCR# '!?40UI7/?/5$IRUXCIUDDS# CKI$%&7%F<HIMI40<##
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#
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#
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#
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#
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#
FGgH## �0�D�Q�V�D�N�?�Q�G�D���G��$�N�X�O�R�X�P�L�L�O���N�X�S�X�U�H�Q�L�L�O���G�����V���P�E����$
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#
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#
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#
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#
FGG4H## �s�\�������N�D�D�Q�����O���N�?�W���\��#
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#
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$ $$$##�Ð�:�K�\���D�U�H���\�R�X���W�L�U�H�G�"�Ñ#
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#
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#
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#
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#
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#
FGdH## �:�D�D���Q�X�M�R�R�Q�H�Q�X�P�H���D�³�����O�D�Z�"$
$ #### �Ð�:�K�\���G�L�G���\�R�X���F�R�U�U�H�F�W���W�K�H���F�K�L�O�G�"�Ñ#

# # 6)) # "5 IJ//"*" I58 I*# ) I�³�,�,�OI) I6 #
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�Ð�P�D�N�H���� �G�R�Ñ���� �7�K�H�� �P�H�D�Q�L�Q�J�V�� �W�K�H�\�� �H�[�S�U�H�V�V�� �O�H�Q�G�� �W�K�H�P�V�H�O�Y�H�V�� �W�R�� �Q�R��
7*"*+)0&9)$&/",# )".# 4/"'*E5*"$02# 6*# )")029*# $%*# )((0&4)$&1*#
4/"'$+54$&/"'# /3# $%*'*# $%+**# 1*+-'# )'# &'/0)$*.# &"'$)"4*'# /3#
0*>&4)0&9)$&/"?#

@&$%#I�U�R�
�X�P,#)((0&4)$&1*#3/+8#/3#!�U�	�
#�Ð�O�L�Y�H�Ñ�����L�O�O�X�V�W�U�D�W�H�G���L�Q������������
)".#FGjH,#$%*#)((0&*.#/-J*4$#+*3*+'#$/#$%*#)4$&1&$2#3+/8#6%&4%#$%*#
+*3*+*"$#/3#$%*#'5-J*4$#*)+"'#%&'T%*+#0&1*0&%//.?#

#
FGcH## �3�D�Q���X�U�R�
�X�P�����M�����Q�D�D�\���\�	�	�O����^$
$ ### �Ð�<�R�X���Z�L�O�O���H�D�U�Q���\�R�X�U���O�L�Y�H�O�L�K�R�R�G���E�\���\�R�X�U���V�Z�H�D�W���Ñ#

# ###()" # 5I�U�R�
I58 # ��I�M�����Q�DI)I2# 2I�����OI�,#
# ####<XA# '!B^CKI0&1*IUDDS# CKI'6*)$FLHIMI40L# 40LIDPCCI!B^CK#

#
FGjH## �%�?�U�	�N�	�	�O���Q���U�R�
�X�P�H�P��$
$ ### �Ð�,�W�Ñ�V���E�\���K�L�V���Z�R�U�N���W�K�D�W���K�H���H�D�U�Q�V���K�L�V���O�L�Y�H�O�L�K�R�R�G���Ñ#

# ###�E�LI�U���NI�����O# �Q��I�U�R�
I58 I*I8 #
# ####CKI6/+_FVHI!B40U# '!B40UI0&1*I!RDSIOT<#

#
W/$*,#%/6*1*+,#$%)$#$%*#)((0&4)$&1*#3/+8#/3#$%*#')8*#1*+-#!�U�	�
#

4)"#)0'/#-*#3/5".#&"#$%*#)((0&4)$&1*#4/"'$+54$&/"#+*750)+02#5'*.#&"#
8*.&)$&1*#35"4$&/"#F'**#]j?b#-*0/6H?#

A%*#)((0&4)$&1*#3/+8#I�O���N�R�X�P#/3#$%*#1*+-#!�O�D�N�	#�Ð�V�H�W�W�O�H�����V�L�W�����U�H�P�D�L�Q�Ñ��
&'#3/5".#E5&$*#+*750)+02#&"#)"#/($&/")0#)((0&4)$&1*#4/"'$+54$&/"#&"#
6%&4%#$%*#)((0&*.#(%+)'*#*>(+*''*'#$%*#+/0*#/3#4)5'*?#Z/6*1*+,#$%*#
')8*#3/+8#&'#)0'/#3/5".#&"#$%*#/-0&7)$/+2#)((0&4)$&1*#4/"'$+54$&/"#
&005'$+)$*.#&"#FGlH,#6&$%#$�K�H���P�H�D�Q�L�Q�J���Ð�P�D�L�Q�W�D�L�Q�����V�R�P�H�W�K�L�Q�J���W�K�D�W���Z�D�V��
�D�O�U�H�D�G�\���L�Q���I�R�U�F�H���Ñ���R�U���Ð�O�L�Y�H���Z�L�W�K���V�R�P�H�W�K�L�Q�J�Ñ����#

#
FGlH## �R�F���O���\���\�D�W�����I�?�F���Q�����O���W���?�
�	�	�O���Q�D�D���X�O���N�R�X�P�D�D�\�	���M�D�D�W��$

�Ð�7�K�H���S�U�R�S�H�U�W�\���U�L�J�K�W�V���R�I���\�H�V�W�H�U�G�D�\�����Z�H���F�D�Q�Q�R�W���P�D�L�Q�W�D�L�Q���W�K�H�P���W�R�G�D�\���Ñ$
# # ��I�F�,�OI��I2# 2I�D�W�,# �I�L�F���Q# �O���W#
# # !W<FLHI(/''*'' IMI40L# RS*IKLW# 2*'$*+.)2# <XA?WLK##
# # �LI�
�����O���QI)) # 5I�O���N�RI58 I)) I�\��# J))$?#
# # '!BGDSI-*?)-0*I!WRS# '!BGDSI+*8)&"IUDDSI!WRSI!B40L# $/.)2 #

#
A%*#)((0&4)$&1*#3/+8#!�N�����Q�X�P#/3#$%*#1*+-#!9**2#�Ð�P�D�N�H�����G�R�Ñ���F�D�Q���E�H��

3/5".# &"# $%*# /-0&7)$/+2# )((0&4)$&1*# 4/"'$+54$&/"# &005'$+)$*.# &"# FGaH,#
�Z�L�W�K���W�K�H���P�H�D�Q�L�Q�J���Ð�S�D�\���D�W�W�H�Q�W�L�R�Q���W�R�����E�H���F�D�U�H�I�X�O���Z�L�W�K�����U�H�P�D�U�N�����R�E�V�H�U�Y�H�Ñ��#

#
FGaH## �$�³�����O�D�Z���?�P�?���D�E�D�M���³�D�D�����M�L�N�����Q�X�P�R�R�O���I�D�Q�I�D�
��$
# #### �Ð�7�K�L�V���Q�H�Z�O�\���E�R�U�Q���F�K�L�O�G�����E�H���Y�H�U�\���F�D�U�H�I�X�O���Z�L�W�K���K�L�P���Ñ#

 
^#L>)8(0*#$)_*"#3+/8#$%*#:;/0)#<;/=&#$+)"'0)$&/"#/3#$%*#K*"*'&'?#
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# # ) I�³�,�,�OI) I6 # �LI�P�L# ) I-)JI�,I=)) #
# # CKI4%&0.FUHIMI40U# MLNI40U# F40UHDARDI7&1*?-&+$%IDUCCIOT<##
# # J&I�N�����QI58 I//0# �I�D�Q�I�D�
#
# # '!B40:I8)_* IUDDSI!B40U# 1*+2#

#
!"#]j?i#-*0/6,#6*#6&00#'**#$%)$#$%*#)((0&4)$&1*#3/+8#!�N�����Q�X�P#/3#

$%*#1*+-#!9**2#�Ð�P�D�N�H�����G�R�Ñ���F�D�Q���E�H���I�R�X�Q�G���Z�L�W�K���W�K�H���V�D�P�H���P�H�D�Q�L�Q�J���Ð�S�D�\��
�D�W�W�H�Q�W�L�R�Q�� �W�R���� �E�H�� �F�D�U�H�I�X�O�� �Z�L�W�K���� �U�H�P�D�U�N���� �R�E�V�H�U�Y�H�Ñ�� �L�Q�� �D�� �W�\�S�H�� ����
)((0&4)$&1*#4/"'$+54$&/"#&"#6%&4%#$%*#)((0&*.#(%+)'*#&'#)"#/-0&E5*#
&"$+/.54*.#-2#$%*#(+*(/'&$&/"#�G��?#

U2!!M9%)!P!$%%.&/$'&0)!!

U2E2!! A)J&4&'&64!!

A%*#4/"'$+54$&/"'#.*'4+&-*.#&"#$%&'#'*4$&/"#)+*#/-0&7)$/+2#)((0&4)$&1*#
4/"'$+54$&/"'#&"#6%&4%#$%*#)((0&*.#(%+)'*#&'#)"#/-0&E5*,#&"$+/.54*.#
-2#$%*#850$&35"4$&/")0#(+*(/'&$&/"#�G��,#6%/'*#'*8)"$&4#+/0*#4)""/$#
-*#*>(+*''*.#&"#40)5'*'#(+/J*4$*.#-2#$%*#"/"I)((0&4)$&1*#3/+8#/3#$%*#
')8*# 1*+-?# L>)8(0*'# F^gH# )".# F^GH# &005'$+)$*# $%&'# 4/"3&75+)$&/",#
6%/'*#*''*"$&)0#4%)+)4$*+&'$&4#&'#$%*#&8(/''&-&0&$2#/3#)#()+)(%+)'*#
&"1/01&"7#$%*#"/"I)((0&4)$&1*#3/+8#/3#$%*#')8*#1*+-?#

#
F^gH## �'�����P�D�O���O�O�D�D�P���P�	�	�O�D���Q���S���N�X�P�H��$
$ $$$ �Ð�,�W�Ñ�V���W�K�U�R�X�J�K���K�L�V���F�O�H�Y�H�U�Q�H�V�V���W�K�D�W���K�H���H�V�F�D�S�H�G���Ñ#

# # �G�,# 8) I�O�,�O�O�DI) I8 # 8 I�����OI)#
# # DOLD# CKI40*1*+"*''FNHIMI40N# 40NIDPCCI!B40U##
# # �Q��I�S���NI58 I*#
# # '!B40UI*'4)(* IUDDSIRDS#

#
F^GH## ���N�X�X�W�����Z�����G�������S�D�O�D�O�D�Q�W�����U���\���Q���Q�R�F�H�Q�X�P�H��#
# ### �Ð�7�K�H���W�K�L�H�I�����L�W�Ñ�V���W�K�U�R�X�J�K���W�K�H���Z�L�Q�G�R�Z���W�K�D�W���K�H���H�Q�W�H�U�H�G���Ñ#

# # ��I�N�X�X�W��I��I6 # �G�,# ��I�S�D�O�D�Q�W�����UI��I2#
# # CKI$%&*3FUHIMI40U# DOLD# CKI6&"./6FLHIMI40L##
# # �Q��I"/4*" I58 I*#
# # '!B40UI*"$*+IUDDSIRDS#

#
U'# &005'$+)$*.# -2# $%*'*# $6/# *>)8(0*',# $%&'# 3/5+$%# $2(*# /3#

)((0&4)$&1*#4/"'$+54$&/"#%)'#$6/#$2(&4)0#35"4$&/"'#6%/'*#'*8)"$&4#
+*0)$*."*''# &'# /-1&/5'B# (*+0)$&1*# F()$%# &"# 8/$&/"# *1*"$'H# )".#
�P�H�G�L�D�W�L�Y�H�����Ð�E�\���P�H�D�Q�V���R�I�Ñ����#
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U2H2!! M9%)!P!$%%.&/$'&0)!&4!%)(.$'&0)!JF4/'&64!!

L>)8(0*'#F^^H#)".#F^bH#(+/1&.*#35+$%*+#&005'$+)$&/"'#/3#$%*#(*+0)$&1*#
35"4$&/"#/3#$2(*#i#)((0&4)$&1*',#&"#6%&4%#$%*#)((0&*.#(%+)'*#+*3*+'#
$/#)#(/&"$#&"#)#$+)J*4$/+2,#/+,#8*$)(%/+&4)002,#)#'$)7*#&"#)#(+/4*''?#
!"#'54%#4/"'$+54$&/"',#$%*#)((0&*.#(%+)'*#8)2#-*#"/$#/"02#)#"/5"#
(%+)'*#4/8-&"*.#6&$%#$%*#(+*(/'&$&/"#�G��,#-5$#)0'/#)#'()$&)0#).1*+-#
/+#)#3+**#+*0)$&1*#40)5'*#&"$+/.54*.#-2#&*2$�Ð�Z�K�H�U�H�Ñ�����F�O�D�V�V���%���I�R�U�P���R�I��
$%*#+*0)$&1&9*+#!*2H?#

#
F^^H## �1�D�Q�����Q�D�J�?�P�����M�D�Q�J�	�	�Q���\�����Q�H�E�����O�X�P���G�������S�D�O�D�Q�W�����U���\�����M�D�Z�����P�D�D�O��$
$ �Ð�:�K�H�Q���,���K�L�W���W�K�H���F�D�W�����L�W���H�V�F�D�S�H�G���E�\���M�X�P�S�L�Q�J���W�K�U�R�X�J�K���W�K�H���Z�L�Q�G�R�Z���Ñ#

# # #" I)" # �,I")7 I�L�P# ��I�M�D�Q�J�����QI��I2# " I*I�E�����OI58 #
# # #40WIOLS# '!BGCKI%&$IOT<# CKI4)$FLHIMI40L# CLkI'!B40LIJ58( IUDDS##
# # #�G�,# ###��I�S�D�O�D�Q�W�����UI��I2# ��IJ)6# ��I8))0 #
# # #DOLD# ####CKI6&"./6FLHIMI40L# '!B40LI7/ # '!B40LI0*)1*#

#
F^bH## ��9""+1#C$8����,1$8%%$2��6��:"#1#; $
# ### �Ð�7�K�H���R�Q�H���Z�K�R���V�W�H�D�O�V�����L�W�Ñ�V���W�K�U�R�X�J�K���K�H�U�H���W�K�D�W���K�H���F�R�P�H�V���Ñ#

# # ��I_55$I*I8 # . I����I+I*# . I// #
# # F40UHDARDI'$*)0I!RDSIOT<# 40MmIMLNI40MmIDOPQ# 40MmIDOP##
# # " ��IJ��6 I58 I*I8 #
# # '!B40UI7/ IUDDSI!RDSIOT<#

#
!"#*>)8(0*#F^iH#$%*#)((0&*.#(%+)'*#.*"/$*'#$%*#&"$*+8*.&)+2#&"#

)#$+)"'8&''&/"#(+/4*''?#
#

F^iH## �)�	�	�F�D�D�\�����G�����E�D�Z�	�O�D�E���H�M���Z�X�P�H�X�X�P��$
# #### �Ð�0�D�O�D�U�L�D�����L�W�Ñ�V���W�K�U�R�X�J�K���P�R�V�T�X�L�W�R�H�V���W�K�D�W���L�W���F�R�P�H�V���Ñ#
#

# # �I�����F�DI) I2# �G�,# -) I6/0 I)I- #
# # 8)0)+&)FLHIMI40L# DOLD# CKI8/'E5&$/FVHIMI40V##
# # *I�M���ZI58 I*I55I8 #
# # '!B40LI7/ IUDDSI!RDSI\LWIOT<#

#
!"#*>)8(0*'#F^dH#)".#F^cH,#$%*#(*+0)$&1*#8*)"&"7#&'#$+)"'(/'*.#

$/#$%*#$*8(/+)0#./8)&"? #
#

F^dH## �'�����L�Q�M�H���N�X�W�R�R�
�X�P�H��#
# #### �Ð�7�K�H�\���V�W�D�U�W�H�G���Z�L�W�K���P�H���Ñ#

# # �G�,# &"J*# _5I�W�R�R�
I58 I*#
# # DOLD# DOP?GCK# '!B40VÌ-*7&"IUDDSIRDS#

#
F^cH#�1�D�Q���D�M���O�?�P���D�Q���I�D�D�Q�D�Z�����W�	�	���N���³�R�X�P�P�L��#
# ###�Ð�:�K�H�Q���K�H���L�Q�V�X�O�W�H�G���W�K�H���H�O�G�H�U�����L�W�Ñ�V���W�K�H�Q���W�K�D�W���W�K�L�Q�J�V���Z�H�Q�W���Z�U�R�Q�J���Ñ#

# # " I)" # ) I�M���OI�L�P# ) I�Q�,�I�D�D�QI) I6 #
# # 40WIOLS# '!B40UI&"'50$IOT<# CKI*0.*+FUHIMI40U##
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# # $I����# n I�N���³�RI58 I8&#
# # 40AIDOP# '!B40MI7/?6+/"7 IUDDSIOT<#

U2N2!! M9%)!P!$%%.&/$'&0)!&4!G)5&$'&0)!JF4/'&64!!

L>)8(0*'# F^jH# )".# F^lH# (+/1&.*# 35+$%*+# &005'$+)$&/"'# /3# $%*#
8*.&)$&1*# 35"4$&/"# /3# $2(*# i# )((0&4)$&1*',# &"# 6%&4%# $%*# )((0&*.#
(%+)'*# &'# $%*# &"$*++/7)$&1*# ).1*+-#�E�?�?#�Ð�K�R�Z�"�Ñ���� �Z�K�R�V�H�� �S�U�H�F�L�V�H��
�P�H�D�Q�L�Q�J���L�Q���V�X�F�K���H�[�D�P�S�O�H�V���L�V���Ð�E�\���Z�K�D�W���P�H�D�Q�V�"�Ñ���U�D�W�K�H�U���W�K�D�Q���Ð�L�Q���Z�K�D�W��
8)""* �U�Ñ��#

#
F^jH## �%�?�?���Q�X�E���M�X�P�P�L���H�Z�R�W�����\���?�\�?�"#
# #### �Ð�+�R�Z���G�L�G���\�R�X���J�H�W���W�K�L�V���F�D�U�"�Ñ#

# # �E�L�L# "5 I�E���MI58 I8&# *I�Z�R�W��I��I2# �LI�\�L#
# # %/6# '!B^CKI7*$IUDDSIOT<# CKI4)+FLHIMI40L# MLNI40L#

#
F^lH## �%�?�?���N�X�P���Q�M�X�P�H�P���D�Q�D�Z���D�E�D�M�?�P���N���V�X�P�X�W���N���?�N�?�"#
# #### �Ð�+�R�Z���G�R���Z�H���U�H�F�R�J�Q�L�]�H���D���S�H�U�V�R�Q���Z�K�R���K�D�V���W�K�L�V���G�L�V�H�D�V�H�"�Ñ#

# # �E�L�L# _5I�P���Q�MI58 I*I8 # n I)" I) I6 #
# # %/6# '!B40VÌ_"/6 IUDDSI!RDSIOT<# CKI(*+'/"FUHIMI40U##
# # n I) I-)JI�L�P# �N��I'585$ I��I_# �LI�N�L#
# # 40UIDARDI%)1*IOT<# #CKI.&'*)'*F`HIMI40 #̀ MLNIRS_#

#
A%*#8*.&)$&1*#5'*# /3#)((0&4)$&1*#4/"'$+54$&/"'#&'# ()+$&450)+02#

3+*E5*"$# &"# /5+# 4/+(5'?# C*8)"$&4)002,# &$# 6/50.# -*# (/''&-0*# $/#
4/"'&.*+#&$#)'#)"#*>$*"'&/"#/3#$%*#&"'$+58*"$)0#5'*#/3#)((0&4)$&1*,#
'&"4*#&$#+*3*+'#8/+*#7*"*+)002#$/#)"2$%&"7#$%)$#8)2#4/"$+&-5$*#$/#
$%*#+*)0&9)$&/"#/3#)"#*1*"$#&"1/01&"7#$%*#6&00&"7"*''#/3#$%*#+*3*+*"$#
/3# $%*# '5-J*4$?# Z/6*1*+,# '2"$)4$&4)002,# $%*+*# &'# )# 40*)+45$#
.&'$&"4$&/"# -*$6**"# $%*# &"'$+58*"$)0# )".# 8*.&)$&1*# 5'*'# /3#
)((0&4)$&1*# 4/"'$+54$&/"'?# !"# :;/0)# <;/=&,# $%*# &"'$+58*"$)0#
)((0 &4)$&1*#&'#)"#PDA!PWUS#)((0&4)$&1*#6&$%#$%*#)((0&*.#(%+)'*#&"#
$%*#'2"$)4$&4#+/0*#/3#PV:LRA,#6%*+*)'#$%*#8*.&)$&1*#)((0&4)$&1*#&'#
)"#PVS!KUAPO[#)((0&4)$&1*#6&$%#$%*#)((0&*.#(%+)'*#&"#$%*#'2"$)4$&4#
+/0*#/3#PVS!kXL,#*>)4$02#0&_*#$%*#(*+0)$&1*#)((0&4)$&1*,#$/#6%&4%#&$#&'#
*E5)002#+*0)$*.#3+/8#)#'*8)"$&4#(/&"$#/3#1&*6?#

U2P2!! M9%)!P!$%%.&/$'&0)!V&'#!! �I�I" #$ !�—�E�H���F�D�U�H�I�X�O���Z�L�W�K�˜��!

U'#)0+*).2#8*"$&/"*.#)-/1*#F]c?^H,#$%*#)((0&4)$&1*#3/+8#!�N�����Q�X�P#
/3# $%*# 1*+-#!9**2#�Ð�P�D�N�H���� �G�R�Ñ�� �R�F�F�X�U�V�� �Z�L�W�K�� �W�K�H�� �V�D�P�H�� �O�H�[�L�F�D�O�L�]�H�G��
�P�H�D�Q�L�Q�J���Ð�E�H���F�D�U�H�I�X�O���Z�L�W�K�����S�D�\���D�W�W�H�Q�W�L�R�Q���W�R�����U�H�P�D�U�N�����R�E�V�H�U�Y�H�Ñ���L�Q���W�Z�R��
.&'$&"4$#4/"'$+54$&/"',#/"*#6&$%#$%*#)((0&*.#(%+)'*#&"#/-J*4$#+/0*,#
)'#&"#FGaH#)-/1*,#$%*#/$%*+#6&$%#$%*#)((0&*.#(%+)'*#)'#)"#/-0&E5*#
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&"$+/.54*.#-2#$%*#850$&35"4$&/")0#(+*(/'&$&/"#�G��,#)'#&"#F^aH?#A%*+*#
&'#"/# /-1&/5'# '*8)"$&4#4/""*4$&/"#-*$6**"#$%&'#5'*#/3#!�N�����Q�X�P#
)".#$%*#(+/.54$&1*#5'*#/3#$2(*#i#)((0&4)$&1*?#

#
F^aH## �)�	�N���X�N�����Q�X�P�D�D�O���G�����P�?�N�D�D�Q�D�D�P���P�D�W�����N�D�N�?�U�D�N��#
# #### �Ð�:�H���P�X�V�W���E�H���F�D�U�H�I�X�O���D�E�R�X�W���W�K�H���Z�D�\���W�R���H�G�X�F�D�W�H���F�K�L�O�G�U�H�Q���Ñ#

# # �I���N# 5I�N�����QI58 I))0# �G�,# �P�LI_))") I)I8 #
# # PVSK# '!BGDSI./ IUDDSI!WRS# DOLD$ DSI6)2?/3?./&"7FNHIMI40N$#
# # 8 I�D�W�,# _)I�N�L�UI) I_?#
# # RS8IKLW$ CKI*.54)$&/"F`HIMI40 $̀

W2!!M9%)!R!$%%.&/$'&0)!!

W2E2!! A)J&4&'&64!!

A%*#)((0&4)$&1*#4/"'$+54$&/"'# /3#$2(*#d,#0&_*#$%/'*# /3#$2(*# i,# )+*#
/-0&7)$/+2#)((0&4)$&1*#4/"'$+54$&/"'#&"#6%&4%#$%*#)((0&*.#(%+)'*#&'#
)"#/-0&E5*?#A%*#.&33*+*"4*#&'#$%)$,#&"#$2(*#d,#$%*#)((0&*.#(%+)'*#&'#
"/$#&"$+/.54*.# -2#$%*#850$&35"4$&/")0#(+*(/'&$&/"#�G��,# -5$#-2#$%*#
)00)$&1*#(+*(/'&$&/"#�E����?#

W2H2!! X1)!

�7�K�H���Y�H�U�E���Ð�F�R�P�H�Ñ�����Z�K�L�F�K�����L�Q���-�µ�R�O�D���)�µ�R�³�L�����L�V���W�K�H���Y�H�Q�L�W�L�Y�H���I�R�U�P���R�I��!6*: #
�Ð�J�R�Ñ�����L�V���W�K�H���R�Q�O�\���Y�H�U�E���I�R�X�Q�G���L�Q���W�K�L�V���W�\�S�H���R�I���D�S�S�O�L�F�D�W�L�Y�H���F�R�Q�V�W�U�X�F�W�L�R�Q����
N/+*/1*+,#)'#&005'$+)$*.#&"#FbgH#)".#FbGH,#&"#'(&$*#/3#$%*#3)4$#$%)$#$%*#
)((0&*.# (%+)'*# &'# &"$+/.54*.# -2# $%*# )00)$&1*# (+*(/'&$&/"#�E����,#$%*#
'*8)"$&4#+/0*#*>(+*''*.# -2#$%*#)((0&*.#(%+)'*#&'#"/$#$%*#+/0*# /3#
.*'$&")$&/"#/3#8/1*8*"$,#-5$#$%*#+/0*#/3#(5+(/'*?#R/"'*E5*"$02,#
$%&'# 5'*# /3# $%*# :;/0)# <;/=&# )((0&4)$&1*# 4)"# -*# )")029*.#)'# )"#
&"'$)"4*#/3#0*>&4)0&9)$&/"?#

#
FbgH## �6�D�Q�N�D�D�\���H�M���Z�X�P�X�O�R�R�W���E�������I�?�M�D�P�D�U�D�D�I���F���E��#
# #### �Ð�7�K�H���P�R�V�T�X�L�W�R���Q�H�W���L�V���Q�R�W���R�Q�O�\���L�Q�W�H�Q�G�H�G���I�R�U���W�K�H���U�D�L�Q�\���V�H�D�V�R�Q���Ñ#

# # ')"_) I) I2# *I�M���ZI58 I50/I/$# �E����#
# # 8/'E5&$/?"*$FLHIMI40L# '!B40LI7/ IUDDSI\LWIWLK# USS##
# # �I�LIJ)8)+) I) I3# �F���E#
# # CKI+)&"2?'*)'/"F<HIMI40<# /"02#

# #
FbGH## �0�?�U���D�P���?�P�����P�X�M���Z�X�P�X�O�R�R�W���E�������P�?�\�?�?�O���F���E��#
# #### �Ð�7�K�L�V���I�R�R�G���L�V���Q�R�W���R�Q�O�\���L�Q�W�H�Q�G�H�G���I�R�U���\�R�X���Ñ#

# # �P�LI�U�,I) I8 # �LI8 I��# 85 I�M���ZI58 I50/I/$#
# # DSI3//.FNHIMI40L# MLNI40NIDOPQ# '!B40NI7/ IUDDSI\LWIWLK##
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# # �E����# �P�L�\�L�L�O# �F���E#
# # USS# DOP?^DS# /"02#

Y2!!M#)!1FJJ&Q!-#$ !$45!'#)!)Q%()11&64!6J!G$44)(!!

R+/'' I0&"75&'$&4)002,#&$#&'#"/$#5"4/88/"#$%)$#$%*#1*+-)0#8)+_*+'#
&"1/01*.#&"#)((0&4)$&1*#4/"'$+54$&/"'#)+*#)0'/#5'*.#$/#%&7%0&7%$#$%*#
(+)78)$&4# (+/8&"*"4*# /3# )# '2"$)4$&4)002# (*+&(%*+)0# $*+8# /3# $%*#
40)5'*#6&$%/5$#8/.&32&"7#&$'#8/+(%/'2"$)4$&4#4%)+)4$*+&'$&4',#'**#
)8/"7# /$%*+'#C8&$%IC$)+_#FGaaiH#/"#N)2)"#0)"75)7*',#R+*&''*0'#
F^ggiH# /"# A'6)")# FV)"$5H?# !"# :;/0)# <;/=&,# '54%# )# 5'*# /3# $%*#
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2/"34# 56789:;# (# +*&($# ,(-&)# '()$# .("$/# 0("1/(1&# )?>-&"# 4"#
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$>#1*("$#>JM&A$%>>3#)$($/)#$>#'E&"$#,>A($4>"#>J04Y/&)#)>#$%($#$%&@#
A("#(??&(*#4"#$%&#!BB&34($&0@#I<$&*#$%&#Z&*J#<>A/)#?>)4$4>"#5!IZ:#
("3#J&#$%&#$(*1&$# ><# 34<<&*&"$# $@?&)# ><# <>A/)# )41"(0&3# J@# $%&# )>D
A(00&3#�ÐA>"M>4"$N34)M>4"$#(0$&*"($4>"�ÑH#[&#)%>G#$%($#$%4)#</"A$4>"#4"#
2/"34#4)#(E(40(J0&#>"0@#G4$%#/"3&*4E&3#E&*J#*>>$)#G%4A%#A("#A>D
>AA/*#4"#(#B(4"#A0(/)&#G4$%#("#'E&"$#,>A($4>"#>J04Y/&;#&H1H#'"104)%#
"%$&'($&'()&(##4"#$%&#)&"$&"A&#*'(+$,"--(.$"%$&'($&'()&(#H#I??04A($4E&#
B>*?%>0>1@#J@#4$)&0<#%()#J&&"#*&?>*$&3#()#%(E4"1#(#"(**>G#<>A/)#
</"A$4>"# *&)$*4A$&3# $># ,>A($4>"# (??04&3# ?%*()&)# 4"# B("@# .("$/#
0("1/(1&)H#K>00>G4"1#$%&#?%@0>1&"&$4A#1*>/?)#4"#+*>00&B/"3#&$#(0H#
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"&10&A$&3# </"A$4>")# ><# (??04A($4E&# B>*?%>0>1@# %&03# ($# $%&#/01"(&)-$ 2"%34"-&"1)$
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7&#T4"3#("3#.>)$>&"#9SP9e#PP_:#("3#,/"3(#5,\9b#T(G()%(#9SSVe#
P\Q:H#!"#`&"$*(0D[&)$&*";#(0$%>/1%#$%&*&#4)#">#&=?04A4$#B&"$4>"#><#
$%&#<>A/)#</"A$4>";#$%&#(??04A($4E&#4)#*&?>*$&3#()#(??&(*4"1#>"#7' #
Y/&)$4>")#)/A%#()#7'+ #("3#7'(#( #G%4A%#(*&#$@?4A(0#<>A/)D*&0($&3#
34)A>/*)&#&"E4*>"B&"$)#5)&&;#&H1H;#2(?>03#PQQ_#<>*#,4"1(0(#`VS.:H#
!"#[&)$ D[&)$&*";#(H-H(#[&)$D̀> ()$(0#5)&&#C(AA%4(*>$$4#&$#(0H#9SPQ:;#
(??04A($4E&#B>*?%>0>1@#4)#(0)>#<>/"3#>"#7'$ Y/&)$4>")#5.>)$>&"#c#
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><# G%&$%&*#$%&# (??04A($4E&# G>*-)# )4B40(*0@# G%&"# 4$# A>B&)# $>#
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[4$%4"#(*1/B&"$#<>A/);#$%&*&#(*&#)&E&*(0#)/J$@?&)H#!"#$%4)#(*$4A0&#
G&# B(4"0@# *&<&*# $># G%($# ,(BJ*&A%$# A(00)# 43&"$4<4A($4>"(0# <>A/)#
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OZf# 4)# $%&# A(">"4A(0# G>*3# >*3&*# 4"# 2/"34b# )/A%# B>">A0(/)(0#
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0&=4A(00@#>E&*$#>*#">$#�Ë#4)#(#$>?4A#*&?*&)&"$4"1#?*&)/??>)&3#>*#>03#
4"<>*B($4>"H#U>1&$%&*#G4$%#$%&#E&*J#>*#?*&34A($&;#$%&#>JM&A$#4)#$%&"#
?(*$#><#$%&#A>BB&"$#A>"E&@4"1#$%&#"&G#>*#B>)$#)(04&"$#4"<>*B($4>";#
�W�K�D�W���L�V�����Z�K�D�W���/�D�P�E�U�H�F�K�W�����������������������������������F�D�O�O�V���Ð�S�U�H�G�L�F�D�W�H���I�R�F�X�V�Ñ�����6�9�2��
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4"<>*B($4>";# 4H&H# (*1/B&"$# <>A/)H#I)# 4"# B("@# '()$&*"# .("$/#
0("1/(1&);#)/A%#()# .&BJ(#5X^9b# O%(*B(";#PQ\8:;#X(-%/G(#5CVPb#
Z("#3&*#[(0;#9SSQ:;#U)G("(#5OVPb#`*&4))&0);#9SPP:;#("3#d/0/#5O^9b#
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J&%(E&)#(#)@"$(A$4A#>JM&A$#>"0@#G%&"#4$#*&<&*)#$>#(#1&"/4"&#?0(A&;#)/A%#
()#=4$ =)B4$ +C)14$�Ð�I�U�R�P�� �R�X�U�� �K�R�X�V�H�V�~���� �2�Q�� �W�K�H�� �F�R�Q�W�U�D�U�\���� �D�� �O�R�F�D�W�L�Y�H��
?%*()&#)/A%#()#=4$>4&A"%+))%,C$�Ð�I�U�R�P�� �W�K�H�� �S�H�U�L�R�G�L�F�� �S�D�L�Q�V�~�� �G�R�H�V�� �Q�R�W��
?())# ("@# ><# $%&# )@"$(A$4A# >JM&A$%>>3# $&)$)# ()# (# A>B?0&B&"$# ><#9)$
5X4)(1>#9SPRe#9QDVS:H#

XM!!HO/'$-'&-!17/-'&2/B!21!'#)!$%%,&-$'&.)!&/!67/0&!
U%4)#)&A$4>"#J/403)#>"#A%(?$&*#^#><#$%&#C%7#$%&)4)#><#X4)(1>#59SPR:#

("3#3&)A*4J&)#$%&#B(4"#)@"$(A$4A#</"A$4>")#><#$%&#(??04A($4E&#)/<<4=#!"#$
4"#2/"34H#a&E&*$%&0&));#$%&#*&(3&*#)%>/03#J&#(G(*&#$%($#$%&#(??04A($4E&#
4"# 2/"34# %()# B>*&# /)&)# $%("# $%&# >"&)# (33*&))&3# 4"# $%&# <>00>G4"1#
)/J)&A$4>")H#K>*#&=(B?0&;#$%&#(??04A($4E&#4)#*&Y/4*&3#$>#4"$*>3/A&#$%&#
$&B?>*(0#(3E&*J##"=7D#�}�D�W���W�K�H���V�D�P�H���W�L�P�H�~�����W�K�H���V�X�E�R�U�G�L�Q�D�W�R�U��)'E #�}�Z�K�H�Q�~��
("3#$%&#">/"#"3"'(#�}�P�R�P�H�Q�W�~�����V�H�H���0�L�V�D�J�R��������������������D99R#("3#*&<&*&"A&)#
$%&*&4"#<>*#3&$(40):H#I)#G&#)%>G#4"#$%&#<>00>G4"1#)/J)&A$4>");#4"#>*3&*#
$>#-">G#G%($#$%&#(??04A($4E&#4)#3>4"1#4"#("@#14E&"#)&"$&"A&#4"#2/"34;#
>"&#"&&3)#$>#-">G#B4"4B(00@e#54:#$%&#0&=4A(0#&E&"$#)$*/A$/*&#><#$%&#
*>>$;#4H&H#$%&#?(*$4A4?("$)#"&A&))(*40@#("3#>?$4>"(00@#4"E>0E&3#4"#$%&#
&E&"$#("3#$%&4*#)&B("$4A#*>0&)b#544:#$%&#)@"$(A$4A#(*1/B&"$#)$*/A$/*&#><#
$%&#*>>$;#$%($#4);#%>G#B("@#A>*&#)@"$(A$4A#(*1/B&"$)#$%&#*>>$#A("#$(-&;#
G%($#>J04Y/&)#$%&#*>>$#A("#>*#B/)$ #A>D>AA/*#G4$%#4"#(#B(4"#)&"$&"A&#
5G4$%>/$# $%&# "&&3# ><# 3&*4E($4>"(0# B>*?%>0>1@:b# ("3# 5444:# $%&#
A>BB/"4A($4E&#A>"$&=$#4"#G%4A%#$%&#(??04A($4E&#A>")$*/A$4>"#4)#/)&3;#
$%($#4);#G%@#$%&#)?&(-&*#4)#/)4"1#$%&#(??04A($4E&H#!"#$%&#A>"$&=$#><#544:;#
)?&A4(0#($$&"$4>"#)%>/03#J&#14E&"#$>#,>A($4>"D*&0($&3#*>0&)#J&A(/)&#(#
14E&"# *>>$# B41%$# "&&3# $%&# (??04A($4E&# $># A>D>AA/*# G4$%# (# B>*&#
*&)$*4A$&3# 0>A($4>"# J/$# ">$# G4$%# (# J*>(3&*# >"&# 5&H1H#�"̄1$�Ð�N�L�O�O�~�� �P�X�V�W��
/"3&*1>#(??04A($4E&#3&*4E($4>"#$>#A>D�R�F�F�X�U���Z�L�W�K���D���/�R�F�D�W�L�R�Q���V�X�F�K���D�V���Ð�L�Q��
�K�L�V���K�R�X�V�H�~�����E�X�W���F�D�Q���F�RD>AA/*#4"#4$)#/"3&*4E&3#<>*B#G4$%#(#,>A($4>"#)/A%#
�D�V���Ð�L�Q���%�X�M�X�P�E�X�U�D�~�����V�H�H���V�H�F�W�L�R�Q����������#

U%&# *&<0&=# ><# $%&# %41%0@# ?>0@</"A$4>"(0# ("3# )&B("$4A(00@#
/"3&*)?&A4<4&3#C.#(??04A($4E&#)/<<4=#FD�,�G�� �L�Q�� �5�X�Q�G�L�� �L�V��!"##5P(:F$,4-&#
>$%&*# E&*J(0# 3&*4E($4>"(0# )/<<4=&);# 4$# /"3&*1>&)# E>G&0# %&41%$#
%(*B>"@e#G%&"&E&*#$%&#*>>$#A>"$(4")#$%&#B43DE>G&0)#N&N#("3#N>N;#
D"#$4)#*&(04L&3#()#!(#;#()#)%>G"#4"#5PJ:H#I)#$%&#)$&B)#,)%!"#!) #("3#
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=D%!(#!) #)%>G;# $%&# (??04A($4E&# )/<<4=# 3>&)# ">$# /"3&*1># "()(0#
%(*B>"@#G%&"#$%&#*>>$#&"3)#4"#(#"()(0H#

5P: # (H# ,)%!)$�Ð�V�W�U�H�W�F�K�Ñ# ,)%!"#!) ##
# $ 34#!)$�Ð�E�X�\�Ñ# 34#!"#!) $
# $ �V�¯�J!)$�Ð�O�H�D�Y�H���E�H�K�L�Q�G�Ñ# �V�¯�J!"#!)$
# JH# =D%!)#�Ð�E�U�H�D�N�Ñ$ =D%!(#!)$
# $ �N�µ�U!)$�Ð�G�R�Ñ$ �N�µ�U!(#!)$
# $ 52>3&1&B#PQ_S:$ $

I)#4$#%(??&")#4"#.("$/#0("1/(1&)#B>*&#1&"&*(00@;#$%&#)&B("$4A#
*>0&#4"$*>3/A&3#J@#$%&#(??04A($4E&#3&?&"3)#>"#$%&#0&=4A(0#B&("4"1#
><#$%&#E&*J#*>>$;#$%&#A>"$&=$;#("3#$%&#A>BB/"4A($4E&#4"$&"$4>"#><#
$%&# )?&(-&*H\ #U%4)# )/<<4=# 4)# ><$&"# *&?>*$&3# ()# 4"$*>3/A4"1#
.&"&<4A4(*4&)#("3#X(0&<4A4(*4&)#5a$(%>-(M(#PQQ^;#d>*A#c#a4J(1G4*&#
9SS_;#U/@/J(%&#9SPV;#a$4*("@4J(14*(#9SP^:;#()#)%>G"#4"#59:;#G%&*&#
$%&#.&"&<4A4(*@#4)#$%&#)&A>"3#?&*)>"#)4"1/0(*#>JM&A$#?*&<4=#,4 !H##

59: #G))B)$+),H4B"+($%D(BCF$
$ =))B) $ "!C!,4 !�Ÿ�]!"#!+($ %D(BC$
# X((L( # OW.6QD2'X HCOUDf.6 9O+DA>B&DICC, DCKZ# 1>>3#
# �Ð�0�D�]�D���K�D�G���F�H�U�W�D�L�Q�O�\���F�R�P�H���I�R�U���\�R�X���Ñ#
# 5I3)'030 ;#O>"1);#PQQS):#

U%&#(??04A($4E&#)/<<4=#!"##4)#>J041($>*@#$>#4"$*>3/A&#.&"&<4A4(*4&)#
("3# X(0&<4A4(*4&)e# $%&*&# 4)# "># (0$&*"($4E&# G(@# ><# &=?*&))4>"# 5&H1H# (#
?*&?>)4$4>"(0#?%*()&:#<>*#$%&)&#*>0&)#4"#$%&#0("1/(1&H#f"#$%&#>$%&*#
%("3;# $%&# (??04A($4E&# 4)# >?$4>"(0# $># 4"$*>3/A&# (# C/*?>)&N2&()>"#
?(*$4A4?("$#4"#(#B(4"#A0(/)&H#5V:(#4)#(#A>*?/)#&=(B?0&#("3#)%>G)#$%($#
$%&#(??04A($4E&#4)#/)&3#G4$%#$%&#E&*J#*>>$#�W�¼�U�L�U���Ð�E�X�U�Q�Ñ�����L�W�V�H�O�I���F�R�P�S�U�L�V�L�Q�J��
(#0&=4A(04L&3#(�S�S�O�L�F�D�W�L�Y�H�����W�R���L�Q�W�U�R�G�X�F�H���W�K�H���3�X�U�S�R�V�H���D�S�S�O�L�H�G���S�K�U�D�V�H���Ð�I�R�U��
�P�R�Q�H�\�Ñ���� �7�K�L�V�� �V�H�P�D�Q�W�L�F�� �U�R�O�H�� �F�D�Q�� �E�H�� �D�O�W�H�U�Q�D�W�L�Y�H�O�\�� �H�[�S�U�H�V�V�H�G�� �D�V�� �D��
?*&?>)4$4>"(0#?%*()&#%&(3&3#J@#$%&#0>A($4E&#?*&<4=#><#A0())#P_#,4$4"#$%&#
A>")$*/A$4>"#><#$%&#E&*J#*>>$;#()#)%>G"#4"#$%&#&04A4$&3#)&"$&"A&#4"#5V:JH#
U%&*&#(??&(*)#$>#J&#">#?*(1B($4A#34<<&*&"A&#J&$G&&"#5V:(#("3#5V:JH#!"#

 
\ #!"# 2/"34;#!"#$A("">$# J&# /)&3# $># 4"$*>3/A&# !")$*/B&"$# (??04&3# ?%*()&)H# I)# 4$#
%(??&")#4"#>$%&*#+*&($#,(-&)#.("$/#0("1/(1&)#><#L>"&#6#5&H1H;#2G("3(;#+("3(;#
h(@(;# &$AH:;# *&<0&=&)# ><#C.# FD�L�F�L�� �Ð�F�D�X�V�D�W�L�Y�H�Ñ�� �D�U�H�� �X�V�H�G�� �W�R�� �L�Q�W�U�R�G�X�F�H�� �,�Q�V�W�U�X�P�H�Q�W��
(??04&3# ?%*()&)# 4"$># (# B(4"# A0(/)&# 5X&&/))&"# PQ\Q;# a$(%>-(M(# PQQ^;# d>*A#
c #a4J(1G4*&#9SS_:H#
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J>$%#A()&);#)=)@)#))%3)$�Ð�P�R�Q�H�\�Ñ���L�V�� �X�Q�G�H�U���I�R�F�X�V�����E�R�W�K��5V:(#("3#5V:J#
A>/03#J&#(#<&04A4$>/)#(")G&*#$>#)>B&>"&#4"Y/4*4"1#(J>/$#$%&#*&()>"#
G%@#$%&#%>/)&)#(*&#J&4"1#J/*"&3#3>G"H#

5V: (H# J%B4$"=7D$"=7D$+EE-($>)C+"&4#"#"#)$)=)@)#))%3)F$
$ "!K!B4$ "!=7D$ "!=7D$ "!EE-($
# IW+ D̀, QD%>/)&# CCQD>"&# CCQD>"&# CCQD(00#
# >)!C!+"!&H#"#!"#!)$ ) !=) !@)#))%3)# $
# OW.69DC' Df.6 QDJ/*" DICC, D!CKZ## IW+ D̀, 8DB>"&@# #
# �Ð�(�Y�H�U�\���K�R�X�V�H�����W�K�H�\���E�X�U�Q�H�G���L�W���I�R�U���P�R�Q�H�\���Ñ#
# 5G4-'"%3)%&)'(;#C&(A&;#9SSS):#

#

JH# J%B4$"=7D$"=7D$+EE-($>)C+"&4#"#)$,4$=)@)#))%3)F$
$ "!K!B4$ "!=7D$ "!=7D$ "!EE-($
# IW+ D̀, QD%>/)&# CCQD>"&# CCQD>"&# CCQD(00#
# >)!C!+"!&H#"#!)$ ,4 $ =) !@)#))%3)$
# OW.69D2'` HCOUDf.6 QDJ/*" D!CKZ## `, P_# `, 8DB>"&@#
# �Ð�(�Y�H�U�\���K�R�X�V�H�����W�K�H�\���E�X�U�Q�H�G���L�W���I�R�U���P�R�Q�H�\���Ñ#

I)#4)#A>BB>"#4"#'()$&*"#.("$/#0("1/(1&);#G%&$%&*#$%&#(??04A($4E&#
4)#*&Y/4*&3#$>#4"$*>3/A&#,>A($4>"D*&0($&3#)&B("$4A#*>0&)#4)#(#0&=4A(00@#
)?&A4<4&3#?*>?&*$@#><#4"34E43/(0#*>>$)#4"#2/"34#5)&&#2/1&B(04*(#PQQV#
<>*#(#)4B40(*#>J)&*E($4>"#4"#$%&#A0>)&0@#*&0($&3#a@(BJ>#6'9P:H#U%4)#4)#
400/)$*($&3#G4$%#$%&#*>>$)#�W�«�H�N!�}�F�R�R�N�Ñ���R�Q���R�Q�H���K�D�Q�G���D�Q�G��,H##�Ð�J�U�R�Z���X�S�Ñ��
("3#�Y�¼4,$�Ð�E�H���E�R�U�Q�Ñ���R�Q���W�K�H���R�W�K�H�U�����L�Q�����������D�Q�G�������D�����U�H�V�S�H�F�W�L�Y�H�O�\��#

5^: # ;)>4&((,)$=4$3)'"A%3)$
# >)!L!L!>4!&D(,!)$ =4 $ ,) !'"A%3)$
# OW.69DC2OD̀6Df.6 P D̂A>>-DKZ# `, PR# `, P9D4"%(J4$&3#*&14>"#
# �Ð�7�K�H�\���F�R�R�N���W�K�H�P���L�Q���D�Q���L�Q�K�D�E�L�W�H�G���U�H�J�L�R�Q���Ñ#
# 5J#)3"K.)%3);#U*(34$4>"(0#A/0$/*&;#9SSS):#

#

5\: (H# M(DB4$+)9H4,"+($"$;(&8('(=4?$),4#"#)$"$K)B)#(&"$
# M(DB4$ ) !C!L!9H4,!"#!+($
$ 6&)/)# OW.6PD2'X HCOUD̀6DJ&HJ>*"DICC, DCKZ#
$ "# ;(&8('(=4 # ) !,H#!"#!)#
$ `, PQ# .&$%0&%&B# OW.6PD1*>GDICC, DKZ#
$ "$ K)B)#(&"# #
$ `, PQ# a(L(*&$%# #
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# �Ð�-�H�V�X�V���Z�D�V���E�R�U�Q���L�Q���%�H�W�K�O�H�K�H�P���D�Q�G���J�U�H�Z���X�S���L�Q���1�D�]�D�U�H�W�K���Ñ#
# 5�.�Z�¥�,�V�R�N�R�B���������B����;#2&0414>";#9SPS):#

#

JH$ FM(DB4$+)9H4,+($"$;(&8('(=4$
# M(DB4$ ) !C!L!9H4,!+($
$ 6&)/)# OW.6PD2'X HCOUD̀6DJ&HJ>*"DCKZ#
$ "# ;(&8('(=4 # #
$ `, PQ# .&$%0&%&B# #
# ���
�L�Q�W�H�Q�G�H�G���P�H�D�Q�L�Q�J�����Ð�-�H�V�X�V���Z�D�V���E�R�U�Q���L�Q���%�H�W�K�O�H�K�H�P���Ñ��#
AH$ F�<�H�«�]�X���\�£�D�N�X�]�H���L���1�D�]�D�U�H�W�L$

# M(DB4$ �D���£!,H#!+($
$ 6&)/)# OW.6PD2'X HCOUD1*>GH/?DCKZ#
$ "# K)B)#(&"# #
$ `, PQ# a(L(*&$%# #
# ���
�L�Q�W�H�Q�G�H�G���P�H�D�Q�L�Q�J�����Ð�-�H�V�X�V���J�U�H�Z���X�S���L�Q���1�D�]�D�U�H�W�K���Ñ��#

[%40&#�W�«�H�N���Ð�F�R�R�N�Ñ���L�Q�����������F�D�Q���I�U�H�H�O�\���D�S�S�H�D�U���L�Q���D���P�D�L�Q���F�O�D�X�V�H���Z�L�W�K��
("# >?$4>"(0# 0>A($4E&# ?%*()&# &=?*&))4"1# 'E&"$# ,>A($4>"# 4"# 4$)#
/"3&*4E&3#<>*B;#�Y�¼�X�N���Ð�E�H���E�R�U�Q�Ñ���D�Q�G��,H#$�Ð�J�U�R�Z�Ñ���U�H�T�X�L�U�H���D�S�S�O�L�F�D�W�L�Y�H��
3&*4E($4>"#4"#5\(:#$>#A>D>AA/*#G4$%#(#0>A($4E&#?%*()&#&=?*&))4"1#$%&#
,>A($4>"#G%&*&#$%&#J4*$%#("3#1*>G4"1#/?#$(-&#?0(A&;#()#A("#J&#)&&"#
J@#$%&#/"1*(BB($4A(04$@#><#5\J:#("3#5\A:;#G%&*&#$%&)&#$G>#*>>$)#3>#
">$#A(**@#(??04A($4E&#3&*4E($4>"#J/$#)$400#A>D>AA/*#G4$%#(#,>A($4>"H#
[%40&#G4$%#*>>$)#)/A%#()#�W�«�H�N���Ð�F�R�R�N�Ñ�� �W�K�H�� �(�Y�H�Q$#,>A($4>"#0>A($4E&#
?%*()&#4)#)@"$(A$4A(00@#("#(3M/"A$;#G4$%#,H#$�Ð�J�U�R�Z���X�S�Ñ���D�Q�G���Y�¼�X�N���Ð�E�H��
�E�R�U�Q�Ñ�� �W�K�H�� �D�S�S�O�L�H�G�� �S�K�U�D�V�H�V��"$ ;(&8('(=4$("3# "$ K)B)#(&"$(*&#
)@"$(A$4A(00@#A>*&#>JM&A$#(*1/B&"$)#><#$%&#E&*JH#U%&#(??04A($4E&#4"#
2/"34# 4)# (0G(@)# )@"$(A$4A(00@# E(0&"A&D4"A*&()4"1# J&A(/)&# $%&#
A>")$4$/&"$# 4$# >J041($>*40@# 4"$*>3/A&)# 4)# )@"$(A$4A(00@# (0G(@)# ("#
>JM&A$;#*&1(*30&))#><#4$)#)&B("$4A)#5&H1H#(#,>A($4>":H#K>*#&=(B?0&;#
$%&# ,>A($4>"# (??04&3# ?%*()&#"$ K)B)#(&"$4"# 5\(:# A("# J&#
?*>">B4"(04L&3#$%*>/1%#("#>JM&A$#4"3&=#>"#$%&#E&*J#58:;#B(3&#("#
)/JM&A$#><#(#?())4E&#A>")$*/A$4>"#5_:;#("3#J&#*&0($4E4L&3#/?>"#5R:H##

58: # +)#C)'),4#"+( $
# ) !C!#)!') !,4#!"#!+($
$ OW.6PD2'X HCOUD76Df.6 P8D1*>GH/?DICC, DCKZ#
# �Ð�+�H���J�U�H�Z���X�S���W�K�H�U�H���Ñ#
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#
5_: # �L���1�D�]�D�U�H�W�L���K�D�£�N�X�U�L�Z�H���Q�D���<�H�«�]�X$
$ "# K)B)#(&"# $
$ `, PQ# a(L(*&$%# #
$ ') !,4#!"#!4!+($ %)$ M(DB4$
$ OW.6P8D1*>GH/?DICC, DCIOODCKZ# J@# 6&)/)#
# �Ð�,�Q���1�D�]�D�U�H�W�K���Z�D�V���J�U�R�Z�Q���X�S���E�\���-�H�V�X�V���Ñ#

#
5R: # �L���1�D�]�D�U�H�W�L���<�H�«�]�X���\�D�N�¼�U�L�\�H$
$ "# K)B)#(&"# �<�H�«B4$
$ `, PQ# a(L(*&$%# 6&)/)#
$ �D���£!,4#!"#!+(h#
$ OW.6PD2'X HCOUD1*>GH/?DICC, DCKZH2', #
# �Ð�,�Q���1�D�]�D�U�H�W�K���Z�K�H�U�H���-�H�V�X�V���J�U�H�Z���X�S�Ñ#

[%40&#(#3&34A($&3#)$/3@#4)#?&"34"1;#4$#4)#>/*#4B?*&))4>"#$%($#
)@"$(A$4A(00@# 4"$*(")4$4E&# *>>$)# )/A%# ()#�N�¼�U���Ð�J�U�R�Z�Ñ�� �D�Q�G���Y�¼�X�N���Ð�E�H��
�E�R�U�Q�Ñ�� �R�I�W�H�Q�� �U�H�T�X�L�U�H�� �D�S�S�O�L�F�D�W�L�Y�H�� �G�H�U�L�Y�D�W�L�R�Q�� �W�R�� �D�S�S�H�D�U�� �Z�L�W�K�� �D��
,>A($4>"#(??04&3#?%*()&#4"#2/"34H#U%4)#$&"3&"A@#)%>G)#$%($#E&*J#
*>>$)#4"#2/"34#5("3#>$%&*#'()$&*"#.("$/#0("1/(1&):#4"$&*(A$#4"#(#
)?&A4(0#G(@#G4$%#,>A($4>"#0>A($4E&#?%*()&)#G%4A%#/)&3#$>#J&#?(*$#
><#$%&#">/"#A0())#)@)$&B#*&A>")$*/A$&3#<>*#C*>$>D.("$/#5X&&/))&"#
PQ8_:H#[4$%#*>>$)#04-&#�N�¼#$("3#�Y�¼�X�N;#$%&#(??04A($4E&#</"A$4>")#()#(#
$*(")4$4E4L&*#J@#(00>G4"1#(#,>A($4>"#(??04&3#?%*()&#5>*#("@#>$%&*#
)/4$(J0&# )&B("$4A# *>0&:# G4$%# $%&# )@"$(A$4A# )$($/)# ><# >JM&A$# $># J&#
(33&3# $>#(#)@"$(A$4A(00@# 4"$*(")4$4E&# E&*J# *>>$;$$%/)# 3&*4E4"1# (#
$*(")4$4E&#)$&BH#

a&E&*$%&0&));# 4<# $%&# *>>$#,H#$�Ð�J�U�R�Z�Ñ��A>D>AA/*)# G4$%# (#
�P�H�W�D�S�K�R�U�L�F�D�O���/�R�F�D�W�L�R�Q���V�X�F�K���D�V���Ð�L�Q���W�K�H#%&(3#���S�V�\�F�K�R�O�R�J�L�F�D�O�O�\���Ñ�����W�K�H��
(??04A($4E&#4)#">#0>"1&*#*&Y/4*&3;#)&&#5Q:H##

5Q: # �X�\�X���P�Z�£�D�Q�D���\�D�U�£�N�X�]�H���P�X���P�X�W�Z�«$
$ 4!4!4$ �P�X���£�D�Q�D$ �D���£���U�D���N�¼�U!+($
# IW+ D̀, PD7'X # `, PDA%403# OW.6PD2'X HCOUD76D1*>GH/?DCKZ#
$ =4 $ �P�X���W�Z�«$
$ `, PR# `, VD%&(3$
# �Ð�7�K�L�V���F�K�L�O�G���K�D�V���J�U�R�Z�Q���P�H�Q�W�D�O�O�\�����O�L�W�����L�Q���W�K�H���K�H�D�G�����Ñ#
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U%4)#)%>G)#$%($#G%40&#�N�¼�U��J&%(E&)#()#(#)$*4A$0@#4"$*(")4$4E&#*>>$#
�Z�L�W�K�� �D�� �/�R�F�D�W�L�R�Q�� �V�X�F�K�� �D�V�� �Ð�L�Q�� �W�K�H�� �K�R�X�V�H�Ñ���� �L�W�� �G�R�H�V�� �Q�R�W�� �Z�L�W�K�� �D��
�P�H�W�D�S�K�R�U�L�F�D�O�� �/�R�F�D�W�L�R�Q�� �R�U�� �F�R�Q�W�D�L�Q�H�U�� �V�X�F�K�� �D�V�� �Ð�L�Q�� �W�K�H�� �K�H�D�G�Ñ���� �7�K�L�V��
)/11&)$)#$%($#$%&#)&B("$4A)#><#$%&#,>A($4>"#%()#(#34*&A$#4B?(A$#>"#
$%&# )@"$(A$4A# J&%(E4>*# ><# ("@# 14E&"# *>>$H# U%&# ?%&">B&">"#
G%&*&J@#(??04A($4E&#B>*?%>0>1@#B41%$#J&#*&Y/4*&3#>"#(#*>>$DJ@D
*>>$#0("1/(1&DJ@D0("1/(1&#J()4)#$>#&=?*&))#("#'E&"$#>*#C(*$4A4?("$#
,>A($4>"#4)#&)?&A4(00@#A>BB>"#4"#&()$&*"#.("$/#0("1/(1&)#("3#4)#
(0)>#-">G"#(<$&*#2/1&B(04*(#5PQQV���� �������� ������������ ���������� �D�V���Ô�S�D�U�W�L�F�L�S�D�Q�W��
�O�R�F�D�W�L�Y�H�Õ�� �Y�V���� �Ô�H�Y�H�Q�W�� �O�R�F�D�W�L�Y�H�Õ�� ���V�H�H�� �D�O�V�R���&�U�H�L�V�V�H�O�V�� ���������� �I�R�U�� �7�V�Z�D�Q�D��
OVP#("3#$%&#4"$*>3/A$4>"#$>#$%4)#A%(?$&*:H##

O4B40(*0@;#B>E&B&"$#E&*J)#4"#2/"34#B(@#*&Y/4*&#$%&#(??04A($4E&#
$>#A>D>AA/*#G4$%#A&*$(4"# ,>A($4>"D*&0($&3#)&B("$4A#*>0&)#J/$#">$#
G4$%#>$%&*)H#K>*#&=(B?0&;#$%&#*>>$#34$�Ð�I�D�O�O�Ñ���F�D�Q���F�RD>AA/*#G4$%#(#+>(0#
0>A($4E&#?%*()&#()#4"#5PS:#J/$#*&Y/4*&)#("#(??04A($4E&#$>#&=?*&))#("#
'E&"$#,>A($4>"#(??04&3#?%*()&#5PP:H8#!"#5PP:;#$%&#<(004"1#&E&"$#4)#$>#
�E�H�� �X�Q�G�H�U�V�W�R�R�G�� �P�H�W�D�S�K�R�U�L�F�D�O�O�\���� �L�Q�� �W�K�H�� �V�H�Q�V�H�� �R�I�� �Ð�D�E�D�Q�G�R�Q�Ñ�� �R�U�� �Ð�V�W�R�S��
�I�R�O�O�R�Z�L�Q�J�Ñ���W�K�H���S�D�W�K���R�I���&�K�U�L�V�W��#

5PS: # NFFFO$"+0$%.(D3($+)$;0("%3$PPP$+)3H4+($=4$=C)B"$NFFFO$
$ "!"!0$ K!.(D3($ "!) $ ;0("%3$PPP$
# IW+ DCCQD7'X # QD?0("&# CCQ# .>&4"1#___#
$ "!C!34!+($ =4 $ =) !)B"$
# OW.6QD2'X HCOUD<(00DKZ# `, PR# `, 8DG($&*#
# �Ð�7�K�L�V���%�R�H�L�Q�J�����������I�H�O�O���L�Q�W�R���W�K�H���Z�D�W�H�U���>�������@�~#
# 5QRISTUVWTJ%.(3(;#!"<>*B($4>";#9SPS):#

#

5PP: # X=43(%"$7)$Y#"-&0$+)37A"#"+($"$Z0=)$
# 4!=4 !3(%"$ 4!) $ Y#"-&0$
$ IW+ D̀, PDG4<&# `, PD̀faa # `%*4)$#
$ ) !C!L!34!"#!+($ "$
$ OW.6PD2'X HCOUD̀6D<(00DICC, DCKZ# `, PQ#

 
8#K>*#(#J&%(E4>*#43&"$4A(0#$>#5PS:#("3#5PP:#4"#A0>)&0@#*&0($&3#h(@(#6'99;#)&&#C(AA%4(*>$$4#
59S9Se#P9Q:H#O$*4-4"10@;#O>/$%D[&)$&*"#.("$/#0("1/(1&)#)/A%#()#,/"3(#,\9#("3#>$%&*#
�(�D�V�W�H�U�Q���%�D�Q�W�X���O�D�Q�J�X�D�J�H�V���V�X�F�K���D�V���6�K�R�Q�D���6�������G�L�V�S�O�D�\���I�R�U���W�K�H���F�R�J�Q�D�W�H���U�R�R�W���Ð�I�D�O�O�Ñ���D�Q���H�[�D�F�W�O�\��
>??>)4$&#J&%(E4>*e#4"#J>$%#><#$%&)&#0("1/(1&);#$%&#/"3&*4E&3#*>>$#A("#A>D>AA/*#G4$%#(#
0>A($4E&# ?%*()&# G%4A%# A("# >"0@# J&# /"3&*)$>>3# ()# 'E&"$# ,>A($4>";# G%&*&()# $%&#
(??04A($4E4L&3#)$&B#4"$*>3/A&)#(#0>A($4E&#?%*()&#G%4A%#A("#J&#/"3&*)$>>3#>"0@#()#$%&#
+>(0#>*#'"3?>4"$#><#$%&#<(004"1#&E&"$#5)&&#C(AA%4(*>$$4#9S9Se#P98DPV9:H##
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$ Z0=) $ # #
$ 2>B( # # #
# �Ð�7�K�H���E�U�L�G�H���R�I���&�K�U�L�V�W���I�H�O�O���L�Q���5�R�P�H���Ñ#
# 5[G\\Z];#)%')= ;#2&0414>";#9SPS):#

#
I# *>>$# )/A%# ()#3((%.#�Ð�Z�D�O�N���� �W�U�D�Y�H�O���� �J�R�Ñ�� �G�R�H�V�� �Q�R�W�� �Q�H�H�G�� �D�Q��

(??04A($4E&# $># (??&(*# 4"# (# B(4"# A0(/)&# G4$%# (# O?($4(0# +>(0#5P9:;#
74)$("A&#$%($#4)#J&4"1#G(0-&3#5PV:#>*#'E&"$#,>A($4>"#5P^:H#

5P9: # mHHHn#)#)3((%.)$"$;4#4H%."$mHHHn#
$ ) !#)!L!3((%.!)$ "$ ;4#4H%."$
# OW.6PD76DC2ODG(0-D!CKZ# `, PQ# ./*/"34 #
# �Ð�+�H���J�R�H�V���W�R���%�X�U�X�Q�G�L�Ñ#
# 5̂ ")8034(]US]U_]U`]ST$#(94;#X(1(L4"&);#9SPS):##

#
5PV: # mHHHn$)>),D%+(B"$>)3((%.)$">"8E=((&(#0$>"-'A,)$_$>4#"$=4H-"#mHHHn$
$ ) !>)!,D%+(B"$ >)!L!L!3((%.!)$ "!>"!#0=((&(#0$
# IW+ D̀, 9DG>B(" # OW.69DC2OD̀6DG(0-D!CKZ# IW+ D̀, RD-B #
# >"!-'A, !) h$ 8# >4#"$ =4 !-"$
# OW.6RD(**4E&D!CKZH2', # 8# &(A%# `, VD3(@#
# �Ð�7�K�H#�Z�R�P�H�Q���Z�D�O�N���D�O�P�R�V�W�������N�P�V���H�Y�H�U�\���G�D�\�Ñ#
# 5a4-(%3(#);#2&0414>";#9SPS):##

#

5P^: # �>�Þ�@��1)C#)B"#)$,E$=43((%.C$=4$%B"#)$�>�Þ�@#
$ ," !C!#)!B"#!)$ ,E$ $
# OW.6_DC' D76DJ&H<>*J433&"D!CKZ# $%($# #
# =4 !3((%.!) : $ =4 $ K!B"#)$
# OW.69C,DG(0-DKZH2', # `, PQ# `, QD?($%#
# !$#G()#<>*J433&"#$%($#@>/#G(0-#>"#$%&#?($%#HHH#
# 5WJ/L4B(;#h4)$>*@;#PQQS):#

h>G&E&*;# $%&# *>>$#3((%.$3>&)# *&Y/4*&# $%&# (??04A($4E&# $>#
4"$*>3/A&#$%&#C($%#$%*>/1%#G%4A%#)>B&>"&#G(0-)#>*#1>;#()#)%>G"#
4"#5P\:H##

5P\: #;)3((%.(#)$=4$>43C#)37C$34-'",)$"$Y).(-"$
$ >)!$L!L!3((%.!"#!)$

OW.69DC2OD̀6DG(0-DICC, DKZ$
=4 $ >4!3)#)37C$ "$$$$$$$$Y).(-" $

# `, PR# `, P D̂3&)&*$# `, PQ##T(3&)%#
$ #
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# #
# �Ð�7�K�H�\���Z�D�O�N���W�K�U�R�X�J�K���W�K�H���G�H�V�H�U�W#�W�R���.�D�G�H�V�K���Ñ#
# 5;">"8"+)$%+(#)%.)$"')#4#);#2&0414>";#9SSS):#

I#*>>$#)/A%#()#�K�¼4%3$�Ð<0&&;#&)A(?&�Ñ#*&Y/4*&)#$%&#(??04A($4E&#$>#
A>D>AA/*#G4$%#(#+>(0#(??04&3#?%*()&#()#)%>G"#4"#5P8:H##

5P8: # :))%+4=)$>)#)'44%3"#)$"$Z7))%.)$
# '))%+4=) $ >)!L!#)!'44%3!"#!)$ "$ $
# ("3H$%&"# OW.69DC2OD76D<0&&DICC, DKZ# `, PQ# #
# Z7)%.) $ # # # #
# 2G("3( # # # #
# �Ð�$�Q�G���W�K�H�Q�����W�K�H�\���I�O�H�G���W�R���5�Z�D�Q�G�D���Ñ#
# 5G4-'"%3)%&)'(;#C&(A&;#9SSS):#

#!"#$%&#(J)&"A&#><#(??04A($4E&#B>*?%>0>1@;#("#>?$4>"(0#0>A($4E&#
?%*()&#A>BJ4"4"1#G4$%#$%&#*>>$#'44%3$A("#>"0@#J&#4"$&*?*&$&3#()#
(#O>/*A&;#)&&#5P_:H##

5P_: $ &7)C1)$&H3((%.)$34'C#44#)$"%3E$BbC>)%&4$>)C'4%B($=4$[A>"&00,($
>bC>)'4&H$>)C'4%3"+($=4$Y"%C)=)$

# &4!C!1"!)$ &4h !3((%.!)$
$ OW.6PC,D2'X HCOUD?()) DKZ# OW.6PC,HOW.6ZD1>DKZ#
$ ,4 !'C#4#!)$ "!K!3E$
$ `, P\DA>/"$DKZ# IW+ D̀, PSD%>/)&%>03#
$ B"!) $ ) !>)!%&4$ "# $%$&'() $*+, !
$ `, PSD̀faa # IW+ D̀, 9D?&*)>"# OW.69D2'X HCOUD<0&&D2', HCKZ#
# -' ! ./"0123+! >)!) $ ) !>)!'4&H$
# `, PR# `4J4$>-&# `, 9D̀faa # IW+ D̀, 9D%/$/#
# >)!C!'4%3!"#!+(# =4 $ �.�L�Q�£�D�P�D$
# OW.69D2'X HCOUD<0&&DICC, DCKZ# `, PR# T4"(B( #
# �Ð�7�K�H�Q���Z�H���Z�H�Q�W���W�R���L�Q�Y�H�Q�W�R�U�\���W�K�H���K�R�X�V�H�K�R�O�G�V���R�I���+�X�W�X���S�H�R�S�O�H���Z�K�R#

�I�O�H�G���I�U�R�P���&�L�E�L�W�R�N�H���W�R���.�L�Q�D�P�D���Ñ#
# 5G4-'"%3)%&)'(;#C&(A&;#9SSS):#

U%&# E&*J# *>>$#�G�¼�X�J���Ð�J�R�� �X�S���� �F�O�L�P�E�Ñ�� �E�H�K�D�Y�H�V�� �L�Q�� �H�[�D�F�W�O�\�� �W�K�H��
>??>)4$&#G(@H#U%4)#*>>$#A("#<*&&0@#A>D>AA/*#G4$%#(#0>A($4E&#?%*()&#
&=?*&))4"1# +>(0# 4"# 4$)# /"3&*4E&3# <>*B#5PR:(# J/$# *&Y/4*&)# $%&#
(??04A($4E&#$>#A>D>AA/*#G4$%#(#O>/*A&#5PR:J#>*#(#C($%#5PR:AH##
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5PR: (H# >).443)$"$a"&D3)#
# >)!L!.H43!)$ "$ a"&D3)$ $
# OW.69DC2OD1>H/?DKZ# PQ# +H# #
# �Ð�7�K�H�\���J�R���X�S���W�R���*�L�W�H�J�D���Ñ#
# 5X>4B"=);#h4)$>*@;#PQQS):#

JH# >).443"#)$"$a"&D3)#
# >)!L!.H43!"#!)$ "$ a"&D3)$ $
# OW.69DC2OD1>H/?DICC, DKZ# PQ# +H# #
# �Ð�7�K�H�\���J�R���X�S���I�U�R�P���*�L�W�H�J�D���Ñ#

#

AH# �E�D�G�X�X�J�L�U�D���P�Z�¥�L�G�L�U�L�V�K�D#
# >)!L!.H43!"#!)$ =7 $ "."#"-') $ $
# OW.69DC2OD1>H/?DICC, DKZ# PR# G4"3>G# #
# �Ð�7�K�H�\���J�R���X�S���W�K�U�R�X�J�K���W�K�H���Z�L�Q�G�R�Z���Ñ#

K4"(00@;#("#/"3&*4E&3#*>>$#)/A%#()#-0'0, #�Ð�J�R���R�X�W�Ñ���F�D�Q���F�RD>AA/*#4"#
(# B(4"# A0(/)&# G4$%# (# 0>A($4E&# ?%*()&# &=?*&))4"1# O>/*A&#5PQ:;# >*#
,>A($4>"#59S:;#J/$#*&Y/4*&)#$%&#(??04A($4E&#$>#A>D>AA/*#G4$%#(#+>(0#
59P:#>*#C($%#599:#(??04&3#?%*()&#4"#(#B(4"#A0(/)&H#!"#A()&)#)/A%#()#59P:#
("3#599:;# A>"$&=$# 4)# &))&"$4(0# $># 3&$&*B4"&# G%&$%&*# $%&# <>00>G4"1#
0>A($4E&#A>")$4$/&"$#)%>/03#J&#4"$&*?*&$&3#()#+>(0#>*#()#(#C($%H##

5PQ: # NFFFO$4=44%&4$)-E'0&-($,4#A$)D#060#&$NFFFO$
# 4!=4 !%&4$ ) !-0'0, !h+($ ,4#A$ $
# IW+ D̀, PD?&*)>"# OW.6PDA>B&H>/$D2', HCKZ# `, PR# #
# �D�«�U�R�S�R�U�W$ # # #
# (4*?>*$# # # #
# �Ð�>�Þ�@���$���S�H�U�V�R�Q���W�K�D�W���F�R�P�H�V���R�X�W���R�I���W�K�H���D�L�U�S�R�U�W���>�Þ�@�Ñ#
# 5̂ JI2RaRT]U_]U`]STF#(94;#O>A4&$@;#9SPS):##

#

59S: # NFFFO$,)C%."$#"3)-0'0,)$=4$Y"%+C=),4#4$NFFFO$
# ,)C%."$ #"!,) !-0'0, !)$ =4 $ $
# ("3H$%&"# OW.6\ DOW.OD1>H>/$DKZ# `, PR# #
# ," !%+C=),4#4$ # # #
# `, _D"&G)?(?&*#
# �Ð�$�Q�G���W�K�H�Q���L�W���F�R�P�H�V���R�X�W���L�Q���D���Q�H�Z�V�S�D�S�H�U�Ñ#

# 5[XSUUcW`;#C&(A&;#9SPS):##
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59P: $$$�>�²�@���Q�W�L�K�£�J�L�U�H���Q�D���N�D�P�Z�«���J�D�V�R�K�µ�N�H�U�D���P�X���E�L�K�L�¯�P�E�D���Y�\�¥�¼�P�X�J�R�U�«$
%&"!') !3"#!D$ %)$ ,) !=7D$ ,) !L!-0'0, !"#!) $

# a'+ D'lC, D3>DO.6`# &E&"# `, P9D>"&# OW.6P9DC2OUD1>H>/$DICC, D!CZK#
$ =4 $ >"!'"=>) $ >"!) $ 4!=4 !30#D$
# `, PR# RD1&"4$(0# RD̀faa # IW+ D̀, PDG>B(" #

# �Ð�>�Þ�@���V�R���W�K�D�W���Q�R�W�K�L�Q�J���J�R�H�V���R�X�W���>�I�U�R�P���W�K�H���P�D�Q�@���L�Q�W�R���W�K�H���Z�R�P�D�Q�
�V��
�J�H�Q�L�W�D�O�V���Ñ��#

# 5[XSSSSWS*4;#C&(A&;#9SPS):#
#

599: # NFFFO$>)#)3(#)3(B)$34-0'0,(#)$=4$=4#+C)%30$;$
# >)!L!#)!3(#)3(B!)$ ,4 !-0'0, !"#!)$ =4 $

# OW.69DC2OD76D$*@DKZ# `, P\D1>H>/$DICC, DKZ# `, PR#
# =4 !#+C)%30$ . # # #
# `, VD3>>*# . # # #
# �Ð�>�Þ�@���7�K�H�\���W�U�\���W�R���J�R���R�X�W���W�K�U�R�X�J�K���G�R�R�U���%���Ñ#

#
#

5J%+"3"-'0$=(%+(-')%&)#);#'3/A($4>";#PQQS):#

## [4$%# $%4)# J(A-1*>/"3# 4"# B4"3;# G&# ">G# $/*"# $># /)&)# ><#
(??04A($4E&#B>*?%>0>1@#G%4A%#1>#J&@>"3#)@"$(=H##

YM!!R7/-'&2/B!(),$')0!'2!&/12(F$'&2/!B'(7-'7() !
!"#)&E&*(0#.("$/#0("1/(1&);#$%&#(??04A($4E&#%()#J&&"#*&?>*$&3#()#

>"&#><#$%&#B(4"#)$*($&14&)#54<#">$#$%&#>"0@:#$>#?0(A&#"(**>G#<>A/)#
>"# ("# (??04&3# ?%*()&# &=?*&))4"1# $%&# ,>A($4>"# G%&*&# $%&# &E&"$#
$(-&)#?0(A&#5)&&#&H1H#$%&#)/*E&@#4"#U*4$%(*$#PQRV;#T4B&"@4#PQRP#<>*#
2G("3(;#C>&$(#9SPP#<>*#OG(%404;#`*&4))&0)#9SS^#<>*#U)G("(;#3&#T4"3#
("3# .>)$>&"# 9SP9# <>*# ,/J(DT()(4# ,VP(;#M/)$# $># B&"$4>"# (# <&G:H#
h>G&E&*;#/?#$>#">G;#$%4)#</"A$4>"#%()#)&03>B#J&&"#$%&#)/JM&A$#><#
3&34A($&3# )$/34&)# ("3# $%&# 4"$&*(A$4>"NA>D>AA/**&"A&# *&)$*4A$4>")#
$%($#B41%$#&=4)$#J&$G&&"#$%&#(??04A($4E&#("3#>$%&*#<>A/)D*&0($&3#
E&*J(0#B>*?%>0>1@#(*&#E4*$/(00@#/"&=?0>*&3H#!"#^HP;#G&#)%>G#$%($#
4"# 2/"34# (??04A($4E&#!"#$4"$&*(A$)# G4$%# 3&34A($&3# <>A/)# E&*J(0#
B>*?%>0>1@# -">G"# ()# A>"M>4"$N34)M>4"$# 5)&&# )&A$4>"# 9:# 4"# $%&#
<>A(04L($4>"#><#'E&"$#,>A($4>")H#T">G4"1#G%&$%&*#(#14E&"#*>>$#A("#
A>D>AA/*#G4$%#G%($#$@?&#><#,>A($4>"#4"#4$)#/"3&*4E&3#<>*B#4)#A*/A4(0#
<>*# /"3&*)$("34"1# $%&# )@"$(A$4A# ("3N>*# <>A/)# </"A$4>"# ><#
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(??04A($4E&#!"#$4"#(#14E&"#A>"$&=$H#!"#^H9;#G&#)%>G#$%($#!"#$A("#J&#
/)&3#G4$%#)@"$(A$4A(00@#$*(")4$4E&#E&*J#*>>$)#4"#2/"34#$>#&"0(*1&#
$%&# )A>?&# >*# >*4&"$($4>"# ><# 'E&"$# ,>A($4>"# (??04&3# ?%*()&# $>#
4"A0/3&#J>$%#$%&#>JM&A$#("3#$%&#)/JM&A$#><#$%&#$*(")4$4E&#*>>$H##

YML!5&-)/B&/C!'#)!$--)BB!21!52-$'&2/!$0P7/-'B!'2!12-$,&3$'&2/!
K>*#$%&#?>4"$)#G&#G("$#$>#B(-&#4"#$%4)#)&A$4>";#4$#4)#/)&</0#$>#

34E43&#2/"34#E&*J#*>>$)#4"$>#$%*&&#1*>/?)e#
C(27%!8$>e#*>>$)#G%4A%#A("#A>D>AA/*#4"#$%&4*#/"3&*4E&3#<>*B#4"#(#

B(4"# A0(/)&# G4$%# ("#>J04Y/&#'E&"$# ,>A($4>"# 0>A($4E&# ?%*()&;# <>*#
&=(B?0&#�W�«�H�N���Ð�F�R�R�N�Ñ����&))=>$�Ð�G�D�Q�F�H�Ñ����#"$�Ð�H�D�W�Ñ����>)$�Ð�O�L�Y�H�����G�Z�H�O�O�Ñ����.00.$�Ð�W�D�S�Ñ����
�¯�L�F���Ð�G�L�H�Ñ�����D�Q�G��3((%.$�Ð�Z�D�O�N�Ñ�����:�H���F�D�O�O���W�K�H�V�H��622' Z[4EM5U"MU95#G%4A%#)$("3)#
�I�R�U���D���U�R�R�W���W�K�D�W���Ô�V�X�E�F�D�W�H�J�R�U�L�]�H�V�Õ���I�R�U���D�Q���R�E�O�L�T�X�H���Z�L�W�K���W�K�H���V�H�P�D�Q�W�L�F���U�R�O�H��
><#'E&"$#,>A($4>"H##

C(27%!8K>e#*>>$)#G%4A%#)/JA($&1>*4L&#<>*#("#'E&"$#,>A($4>"#>JM&A$#
(*1/B&"$#4"#$%&4*#/"3&*4E&3#<>*B;#)/A%#()##+C)=#�Ð�V�O�H�H�S�Ñ����#C)##�Ð�V�S�H�Q�G��
�W�K�H���Q�L�J�K�W���D�W�Ñ����1"$�Ð�S�D�V�V���E�\�Ñ�����:�H���O�D�E�H�O���W�K�H�V�H��622' !Z[4EM5U"MU9:#

C(27%!8->e#*>>$)#G%4A%#A("">$#A>D>AA/*#4"#$%&4*#/"3&*4E&3#<>*B#4"#
(#B(4"#A0(/)&#G4$%#("# 'E&"$#,>A($4>"#0>A($4E&#?%*()&;#"&4$%&*#>"&#
G%4A%# 4)# )@"$(A$4A(00@# ("# >J04Y/&# ">*# >"&# G%4A%# 4)# ("# >JM&A$;# <>*#
&=(B?0&#,H#$�Ð�J�U�R�Z���X�S�Ñ�����Y�¼�X�N���Ð�E�H���E�R�U�Q�Ñ���D�Q�G��>)$�Ð�K�D�S�S�H�Q�����W�D�N�H���S�O�D�F�H�Ñ��#U>#
J&# (J0&# $># 3># )>;# $%&)&# *>>$)# B/)$# /"3&*1># (??04A($4E&# 3&*4E($4>"#
G%&*&J@#$%&#'E&"$#,>A($4>"#(??04&3#?%*()&#4)#("#>JM&A$#><#$%&#3&*4E&3#
)$&B#J@#3&<(/0$H#[&#A(00#$%&)&#622' @[4EM5U"MU95VU9:#G%4A%#)$("3)#<>*#(#
�U�R�R�W���W�K�D�W���G�R�H�V���Q�R�W���Ô�V�X�E�F�D�W�H�J�R�U�L�]�H�Õ���I�R�U���D�Q���R�E�O4Y/&#>*#("#>JM&A$#aC#G4$%#
$%&#)&B("$4A#*>0&#><#'E&"$#,>A($4>"H#f"A&#$%&#*>>$#A>D>AA/*)#G4$%#$%&#
(??04A($4E&;#G&#%(E&#622' @[4EM5U"MU95VU9:ZJII5 !\!;)(H')FZ [4EM5U"MU9:H#

!"#$%4)#)&A$4>"#G&#)%>G#$%($#G4$%#&4$%&*#1*>/?#5(:#>*#1*>/?#5A:#
*>>$);# J>$%# A>"M>4"$# ("3#34)M>4"$# E&*J# <>*B)# A>D>AA/*# G4$%# $%&#
(??04A($4E&#$>#&=?*&))#34<<&*&"$#$@?&)#><#"(**>G#<>A/)#>"#$%&#'E&"$#
,>A($4>"#>*#$>#4"A0/3&#$%&#'E&"$#,>A($4>"#4"#$%&#3>B(4"#><#?*&34A($&#
<>A/)H#+*>/?#5J:#"&E&*#(00>G)#$%&#(??04A($4E&#G4$%#34)A>/*)&#</"A$4>")#
04"-&3# $>#'E&"$# ,>A($4>"H# [4$%# &4$%&*# $%&# A>"M>4"$# >*# $%&# 34)M>4"$;#
'E&"$#,>A($4>")#(*&#B(3&#(AA&))4J0&#$>#<>A(04L($4>"#J@#$%&#?*&)&"A&#><#
$%&#(??04A($4E&#G%4A%#1*("$)#$%&B#A>*&#>JM&A$#)$($/)H#!$#4)#4B?>*$("$#
$># )$*&))# $%($# >J04Y/&# 0>A($4E&# ?%*()&)# G4$%# >$%&*# ,>A($4>"D*&0($&3#
)&B("$4A#*>0&)#A("#J&#?0(A&3#/"3&*#<>A/)#>"0@#J@#/)4"1#$%&#A>"M>4"$#
<>*B# ><# $%&# E&*J# G4$%>/$# $%&# "&&3# ><# (??04A($4E&# 3&*4E($4>"#
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5a)%&B&L4B("(#c#.>)$>&"#9SP_e#^SV:H#U%4)#4)#)%>G"#4"#59V:;#G%&*&#(#
O>/*A&#0>A($4E&#?%*()&#4)#"(**>G0@#<>A/)&3#/)4"1#$G>#)$*($&14&)e#54:#$%&#
4BB&34($&#(<$&*#$%&#E&*J#?>)4$4>"b#("3#544:#$%&#A>"M>4"$#<>*B#><#$%&#
E&*JH##

59V: # �X�U�\�£���P�Z�£�D�Q�D���G�X�I�L�V�«���V�L���U�Z�D�D�Z�«�����1�D�P�¼�Y�\�D�D�\�H���N�X���Z�¼�X�Q�G�L���P�X�J�D�E�R$
$ �X���U�\�£$ �P�X���£�D�Q�D$ �W�X���š���š���I�¯�W!+($ -"$
# `, PD7'X # `, PDA%403# OW.6PC,#DC2OD̀6D%(E&DCKZ# a'+ H̀fC #
$ �>�U�X���D�D�Z�«�@Kf` # �1���£���š���P�X���Y�\�£�D�U!+($
# `, PPD@>/*5O+:# OW.6PO+D2'X HCOUD̀6Df.6 PDJ&(*DCKZ#
# m,4 $ �X���¼!%."$ =4 !3)>0n#Kf` # #
# ,f` P_# IW+ D̀, PD>$%&*# `, PDB(" # #
# �Ð�7�K�D�W���F�K�L�O�G���Z�H�~�Y�H���J�R�W���L�V���Q�R�W��ofW2OH#!#1(E&#J4*$%#$>#%4B#K2fX#

IafUh'2#XIa H�~#5&B?%()4)#4"#$%&#>*414"(0:#
# 5�.�Z�q�L�V�R�N�R�B���������B����;#2&0414>";#9SPS):#

#I)# G&# )%>G# J&0>G;# 'E&"$# ,>A($4>")# J&%(E&# 34<<&*&"$0@#
A>B?(*&3#$>#,>A($4>"D*&0($&3#(3M/"A$)#4"#$%($#$%&@#"&&3#$>#J&A>B&#
A>*&#(*1/B&"$)#$>#J&#$%&#$(*1&$#><#<>A/)H#U%&#?>))4J0&#A>BJ4"($4>")#
("3# $%&# *&)/0$4"1# <>A/)# &<<&A$# (*&# )A%&B($4L&3# 4"# U(J0&# VH# !"#
1&"&*(0;#G%&"#$%&#E&*J#4)#A>"M>4"$;#4H&H#A(**4&)#">#34)M>4"$#?*&<4=;#
>"0@#$%&#'E&"$#,>A($4>"#4)#<>A(04L&3#5"(**>G#<>A/):H#[%&"#$%&#E&*J#
$(-&)#$%&#34)M>4"$#?*&<4=;#$%&#0>A($4E&#?%*()&#4)#(33&3#$>#$%&#<>A(0#
3>B(4"#G%4A%#(0)>#4"A0/3&)#$%&#?*&34A($&#5?*&34A($&#<>A/)#4"#$%&#
)&")&#><#,(BJ*&A%$#PQQ^:#>*#$%&#G%>0&#)&"$&"A&#54H&H#)&"$&"A&#<>A/)#
4"#$%&#)&")&#><#,(BJ*&A%$#PQQ^:H#7/&#$>#$%&#A>B?0&=#J&%(E4>*#><#
A>"M>4"$# ("3# 34)M>4"$# B>*?%>0>1@# 4"# 2/"34# 5a)%&B&L4B("(# c#
.>)$>&"#9SP_:;#*&(3&*)#)%>/03#J&#(G(*&#$%($#A>"$&=$#?0(@)#(#A*/A4(0#
*>0&#4"#3&$&*B4"4"1#$%&#&=(A$#$@?&#><#<>A/)#4"#("@#14E&"#A()&H#

!"#U(J0&#V#,f`# )$("3)#<>*#'E&"$#,>A($4>"H#U%&#)?&A4<4A#$@?&#><#
"(**>G#<>A/)#())41"&3#$>#(#,f` #3&?&"3)#>"#A>"$&=$#5)&&#34)A/))4>"#
�E�H�O�R�Z�������3�D�U�H�Q�W�K�H�V�H�V���L�Q�G�L�F�D�W�H���D�Q���R�S�W�L�R�Q�D�O���F�R�Q�V�W�L�W�X�H�Q�W�����7�K�H���V�\�P�E�R�O���Ê��
B&(")#4B?>))4J0&N3>&)#">$#>AA/*H##

#

#

#

#
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#
#
#
#
#
#
#

!
!

!

+$K,)!Xe#̀ >BJ4"($>*4(0#?>))4J404$4&)#><#A>"M>4"$N34)M>4"$#("3#
(??04A($4E&#J()&3#>"#*>>$#1*>/?)#

[(27%!8$>!622'Z[4EM5U"MU95!

[&#)$(*$#G4$%#1*>/?#5(:#*>>$)#�W�«�H�N���Ð�F�R�R�N�Ñ����3((%.$�Ð�Z�D�O�N���� �W�U�D�Y�H�O����
�J�R�Ñ�����W�£�D�P�E���Ð�G�D�Q�F�H�Ñ�����D�Q�G���¯�L�F���Ð�G�L�H�Ñ���Z�K�L�F�K�����D�V���V�K�R�Z�Q���L�Q��5^:;#59^:#("3#59\:#
*&)?&A$4E&0@;#A("#(00#(??&(*#G4$%#("#'E&"$#,>A($4>"#(3M/"A$#4"#$%&4*#
/"3&*4E&3# <>*BH# U%&# 0>A($4E&# ?%*()&# 4"# $%&)&# &=(B?0&)# 4)# $># J&#
A>")43&*&3#("#(3M/"A$#J&A(/)&#4$#A("#J&#>B4$$&3#G4$%>/$#(<<&A$4"1#
$%&#1*(BB($4A(04$@#><#$%&#)$($&B&"$#("3#J&A(/)&#4$#<(40)#$>#</00<40#
("@#><#$%&#)@"$(A$4A#>JM&A$%>>3#$&)$)#34)A/))&3#4"#)&A$4>"#VH##

59^: # 4+4$=4H%-"$&4<D$34&C)=>)$=4#A$GD#"."(%$
$ 4!4!4$ =4 !%-"$ &4!3"!h ($
# IW+ D̀, VD7'X # `, VD3(@# OW.6PC,D1>DO.6Z#
# ,4 !&C)=>!) $ =4#A$ GD#"."(%#
# `, P\D3("A&D!aK# `, PR# XH#
# �W�R�G�D�\�����W�K�D�W���Z�H���Z�R�X�O�G���J�R���G�D�Q�F�L�Q�J���D�W���W�K�H���0�«�U�L�G�L�H�Q�Þ#
# 5G7(%($Y"#)=7)3"+(;#a&G);#9SSS):#

#

59\: # )#)3"#)$4>7E0>)$+H4,E$>)')9C$>)%+"1)$=4$%B"#)$
$ ) !#)!3"#!)$ 4!>4!E0>)$ +H4,E$
# OW.6PD76D%(E&DKZ# IW+ D̀, P D̂<&(*# $%($#
$ >)!')94 !) : $ >)!K!A"1!)$
$ OW.69D1>DKZH2', $ OW.69Df.6 PO+D-400DKZ$
$

$ $
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=4 $ K!B"#)$
# `, PR# `, QD?($%#
# �Ð�+�H���Z�R�U�U�L�H�G���W�K�D�W���W�K�H�\���Z�R�X�O�G���N�L�O�O���P�H���R�Q���W�K�H���Z�D�\���Ñ#
# 5(3(?$&3#<*>B#;QK.)#43"#"#(?$C&(A&;#9SSS):_#

!"#$%&#A>*?/);#G&#<>/"3#4")$("A&)#G%&*&#$%&)&#*>>$)#(*&#4"#$%&#
A>"M>4"$# >*# 34)M>4"$# <>*B;# A(**@# ("# (??04A($4E&# )/<<4=;# ("3# (*&#
4BB&34($&0@# <>00>G&3# J@# ("# 'E&"$# ,>A($4>"# (??04&3# ?%*()&H# K>*#
4")$("A&;# $%&# <*(1B&"$# 4"#598:#3&)A*4J&)# 4"4$4($4>"# $># G4$A%A*(<$#
?*(A$4A&)#)/A%#()#3("A4"1#($#"41%$#$>#A()$#("#>B&"#>"#)>B&>"&H#
U%4)# 4"<>*B($4>"# 4)# ?*&)&"$&3# ()# (# $>?4A# &=?*&))&3# J@# $%&#
?*&?>)4$4>"(0#?%*()&#=4$34,""%.)H#U%4)#&0&B&"$#4)#<>00>G&3#J@#(#
B(4"#A0(/)&#G%&*&#$%&#)@"$(A$4A(00@#4"$*(")4$4E&#E&*J#*>>$#�W�£�D�P�E��
�Ð�G�D�Q�F�H�Ñ�� �D�S�S�H�D�U�V�� �L�Q�� �L�W�V�� �F�R�Q�M�R�L�Q�W�� �I�R�U�P�� ���]�H�U�R�� �P�D�U�N�H�G���� �D�Q�G�� �F�D�U�U�L�H�V��
(??04A($4E&# 3&*4E($4>"H# U%&# </"A$4>"# ><# $%&# (??04A($4E&# 4"# $%4)#
A>"$&=$#4)#$>#B(-&#$%&#<>00>G4"1#'E&"$#,>A($4>"#(??04&3#?%*()&#=4$
=4#"=C?$,4$#43E$1C)%,($=4$#43E$,7))$=4,((>C$7A"7D$)300=>C$
,43"#"#)$ %C)>A$4"$># ("# (*1/B&"$# ><# $%&# E&*J# )># $%($# 4$# A("# J&#
"(**>G D<>A/)&3H# U%&# 'E&"$# ,>A($4>"# (??04&3# ?%*()&# 4)# /"3&*#
43&"$4<4A($4>"(0;#">"D&=%(/)$4E&#<>A/)e#$%&*&#A>/03#J&#>$%&*#?0(A&)#
G%&*&#3("A4"1#($#"41%$#<>*#G4$A%A*(<$#?/*?>)&)#A>/03#$(-&#?0(A&;#
J/$#$%&#(??04A($4E&#"%$10=>"%)&"0%$7"&'#$%&#A>"M>4"$#<>*B#><#$%&#
E&*J# $&00)# $%&# 04)$&"&*# $%($# $%4)# 4)# $%&# *41%$# 0>A($4>"# (B>"1# ("#
4"3&<4"4$&# "/BJ&*# ><# (0$&*"($4E&)H# `*/A4(00@;# 4<# $%&# *>>$#�W�£�D�P�E��
�Ð�G�D�Q�F�H�Ñ���D�S�S�H�D�U�H�G���L�Q���W�K�H���F�R�Q�M�R�L�Q�W���I�R�U�P���E�X�W���Z�L�W�K�R�X�W���W�K�H���D�S�S�O�L�F�D�W�L�Y�H��
4"#598:;#$%&#,>A($4>"#A>/03#"&E&*#J&#$%&#$(*1&$#><#<>A/);#J&A(/)&#
G4$%>/$#$%&#(??04A($4E&#=4$=4#"=C#�>�Þ�@���W�K�L�V���(�Y�H�Q�W���/�R�F�D�W�L�R�Q���Z�R�X�O�G��
J&# (# )@"$(A$4A#>J04Y/&# ("3# $%/)# ">$# (AA&))4J0&# $># <>A(04L($4>"H#
W"04-&#(3M/"A$)#G4$%#>$%&*#,>A($4>"D*&0($&3#)&B("$4A#*>0&)#)/A%#()#
O>/*A&);# )&&#59V:;# 'E&"$# ,>A($4>")# "&&3# $># J&# B(3&# A>*&# >JM&A$#
(*1/B&"$)#4"#>*3&*#$>#J&#<>A(04L&3#4"#2/"34H#

#

#

 
_#h>G&E&*;#(#*>>$#)/A%#()#�¯�L�F���Ð�N�L�O�O�Ñ��B/)$#/"3&*1>#(??04A($4E&#3&*4E($4>"#$>#A>D>AA/*#
�L�Q���D���P�D�L�Q���F�O�D�X�V�H���Z�L�W�K���D���/�R�F�D�W�L�R�Q���V�X�F�K���D�V���Ð�L�Q���W�K�H���K�R�X�V�H�Ñ��#
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598: # G4$ 34,""%.)?$ %+(%D$ 470$ =7443)$ )&))=>"#)$ =4$ =4#"=C?$ ,4$
#43E$ 1C)%,($ =4$ #43E$ ,7))$ =4,((>C$7A"7D$ )300=>C$ ,43"#"#)$
%C)>A$

# =4 # ,4 !,""%.!)# %+(%D$ 4!4!0$
# `, PR# `, P\D3("A&H$>HJ&G4$A%D!aK# >G"&*$ IW+ DCCVD7'X $
# =4 !443)# ) !L!4$&C)=>!05!)# m=4$#
# `, VD?*><&))4>"# OW.6PDC2OD̀6D3("A&DICC, DKZ$ `, PR#
# =4 !#"=C# ,4 # #4!3E#
# `, VD<4&03$ `, P_$ `, PPD4"%(J4$&3H&"A0>)/*&#
# 1C)%,D$# G4# #4!3E# ,7) # =4 !,((>C#
# >*$ `, PR$ `, PPD&"A0>)/*&# `, P_# `, PD*4E(0#
# 4!"7D# ) !L!300=>!h ) # ,4 !3"#!"#!)$#
# CCPDCfOO# OW.6PDC2ODG("$D2', HKZ# `, P\D3>DICC, DKZ#
# %C)>A# # #
# &E40nKf` # # #
# �Ð�:�K�H�Q���G�D�Q�F�L�Q�J���D�W���Q�L�J�K�W�����W�R���E�H�Z�L�W�F�K���K�L�P�������W�K�H���D�S�S�U�H�Q�W�L�F�H���G�D�Q�F�H�V��

!a# Uh'# K!',7 ;#`,fO'# Uf# Uh'# !ahI.!U '7# 'a`,fOW2'# f2# !a# U h'#

'a`,fOW2'#fK#h!O#2!Z I,#I+I!aOU#[hfX#h'#[ IaUO#Uf#7f#'Z!, H�~R#
# 5J#)3"K.)%3);#U*(34$4>"(0#A/0$/*&;#9SSS):##

!<#$%&# (??04A($4E4L&3# )$&B#�W�£�D�P�E!"#!)$(??&(*&3# 4"#$%&# 34)M>4"$#
E&*J#<>*B#()#4"#59_:;#$%&#?*&)&"A&#><#$%&#34)M>4"$#G>/03#?0(A&#$%&#
?*&34A($&#/"3&*#<>A/)#("3#$%&#(??04A($4E&#G>/03#&"0(*1&#$%&#)A>?&#
><#$%&#<>A/)#$>#4"A0/3&#$%&#<>00>G4"1#'E&"$#,>A($4>"#(??04&3#>JM&A$#
=4$=4#"=C#m�Þ�@�����7�K�L�V���P�H�D�Q�V���W�K�D�W���Z�K�L�O�H��598:#G>/03#J&#(#<&04A4$>/)#
(")G&*#$>#d'(#($.0(-$&'($)66#(%&"1($.)%1($)&$%"3'&e#59_:#G>/03#J&#
(#<&04A4$>/)#(")G&*#$>#(#Y/&)$4>"#)/A%#()#d')&$.0(-$&'($)66#(%&"1($
.0$)&$%"3'&e$

59_: # %+(%D$470$=7443)$)&)#)=>"#)$=4$=4#"=C$
$ %+(%D$ 4!4!0$ =4 !443)$ $
# >G"&*# IW+ DVCCD7'X # `, VD?*><&))4>"# #
# m) !L!#)!&C)=>!"#!)# =4 # =4 !#"=CnKf` #
# OW.6PDC2OD76D3("A&DICC, D!CKZ# `, PR# # `, VD<4&03#
# �Ð�������������W�K�H���D�S�S�U�H�Q�W�L�F�H��7Ia`'O#!a#Uh'#K!',7 #�������������Ñ#

 
R !"#(00#&=(B?0&)#4"#$%4)#)&A$4>";#G&#?/$#?(*$)#><#$%&#<*&&#$*(")0($4>"#4"#)B(00#A(?)#
$>#4"34A($&#$%&#A>")$4$/&"$5):#/"3&*#<>A/)H 
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U%&# )(B&# ?($$&*"# 4)# >J)&*E&3# 4"#59R:#G4$%# $%&# )@"$(A$4A(00@#
$*(")4$4E&# E&*J# *>>$#�W�«�H�N���Ð�F�R�R�N�Ñ���� �7�K�H�� �W�H�[�W�� �Z�K�H�U�H�� �W�K�H�� �I�U�D�J�P�H�Q�W��
>*414"($&)#4)#(J>/$#$*(34$4>"(0#%&(0&*)H#!$#)$(*$)#34)A/))4"1#)>B&#><#
$%&4*#?*(A$4A&);#$%&#34)&()&)#$%&@#A/*&;#("3#$%&#$>>0)#$%&@#/)&#$>#
A/*&#$%&#)4A-H#U%&#0>A($4E&#?%*()&#=4$="B"#0#4"$*>3/A&)#$%&#$(J>>)#
()#(#$>?4A#("3#$%&"#(#?*&)&"$($4>"(0#A>")$*/A$4>"#L>>B)#4"#>"#(#
)?&A4<4A#$@?&#><#$(J>>;#$%&#A>>-4"1#><#$%&#B&34A4"&)H#U%&#<>00>G4"1#
A0(/)&#)$($&)#G%&*&#$%&#G>B&"#/)/(00@#A>>-#$%&#B&34A4"&)H#U%&#
*>>$#�W�«�H�N��A(**4&)# ("# >JM&A$# 4"3&=# ><#̀ , ^#A>D*&<&*&"$4(0# G4$%# $%&#
?*&E4>/)0@# 4"$*>3/A&3#"="&"$�Ð�P�H�G�L�F�L�Q�H�V�~���� �,�Q�� �W�K�L�V�� �S�D�U�W�L�F�X�O�D�U�� �7�$�0�3��
A>")$*/A$4>"#G%&*&#$%&#E&*J#A(**4&)#$%&#)/J)&A/$4E&#?*&<4=#,) !#/)&3#
4"# &"/B&*($4>"# ><# A>")&A/$4E&# &E&"$);# $%&# A>"M>4"$N34)M>4"$#
34)$4"A$4>"# 4)# *&(04L&3#$>"(00@# >"# $%&#E&*J# )$&Be#$%&#)/*<(A&# 0>G#
$>"&#>"#),)+"&((,(#)$4"#$%&#<4*)$#04"&#)41"(0)#$%($#$%&#)$&B#4)#4"#$%&#
A>"M>4"$# <>*BH# I)# 4"#598:;#$%&# *>>$# (0)># A(**4&)# (??04A($4E&#
3&*4E($4>"#("3#4)#4BB&34($&0@#<>00>G&3#J@#(#0>A($4E&#(??04&3#?%*()&#
G%4A%# )?&A4<4&)# G%&*&# $%&# B&34A4"&)# (*&# A>>-&3;#=4$ #4,D#((#0$
�U�Z�¥�¯�Q�]�X���Ð4"#$%&#?0(A&#)%&0$&*&3#J@#$%&#>E&*1*>G"#$%($A%#*>><#><#$%&#
�K�R�X�V�H�ÑH##

59R: # NG4$="B"#0O?$N')C#"=7E$34&D(,)$"="&AO?$N4=4,D%+(B"$),)+"&((,(#)$$$
=4$�U�X�N�«�U�H�H�U�R���U�Z�¥�¯�Q�]�X�@������$

# mB/# B4DL4*>n# m') !C!#"!=7E$ ,4 !&D(,!)$
# `, PR# `, ^D$(J>># `, P8D2'X HCOUDJ&D̀, PR$ `, P\DA>>-DKZ$
# "!=" !&"n# 4!=4 !,D%+(B"# #
# IW+ D̀, ^DB&34A4"&# # IW+ D̀, PDG>B(" $ #
# ) !,) !+"!&D(,!"#!)# m=4 # #
# OW.6PDOW.ODf.6 ^DA>>-DICC, DKZ$ `, PR$ #
# #4!,D#((#0# #4!) # "!%!B4n#Kf` #
# `, PPD?0(A&HG%&*&H>E&*1*>G"H$%($A%H4)HA/$$ CCPPD̀faa $ IW+ D̀, QD%>/)&#
# �Ð�'�X�U�L�Q�J���W�K�H���W�D�E�R�R�V���� �W�K�H�U�H���Z�D�V�����D�P�R�Q�J���W�K�H�P���� �F�R�R�N�L�Q�J���W�K�H���P�H�G�L�F�L�Q�H����

$%&#G>B("#A>>-&3#$%&B#!a#Uh'#C,I`'#Oh',U'2 '7#.o#Uh'#fZ'2+2f[a#

UhIU`h#2ffK#fK# Uh'#hfWO' ���Ñ#
# 5J#)3"K.)%3);#U*(34$4>"(0#A/0$/*&;#9SSS:#

I)# G&# )(G# 4"#598:;# $%&# A>BJ4"($4>"# ><# $%&# A>"M>4"$# ("3# $%&#
(??04A($4E&#(00>G)#$>#?0(A&#"(**>G#43&"$4<4A($4>"(0#<>A/)#>"0@#>"#
$%&#'E&"$#,>A($4>"e#(00#>$%&*#&0&B&"$);#$%&#G>B&";#$%&#B&34A4"&#
("3#$%&#A>>-4"1;#(*&#(0*&(3@#14E&"H##
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U%&#<>00>G4"1#$%*&&#A>*?/)#&=(B?0&)#(00#4"E>0E&#$>?4ADA>BB&"$#
)$*/A$/*&);#$%($#4)#G%&"#<>A/)#4)#"&4$%&*#>"#(#)?&A4<4A#A>")$4$/&"$#
5&4$%&*# (*1/B&"$N(3M/"A$# <>A/)# >*# ?*&34A($&DA&"$&*&3# <>A/):;# ">*#
>"# $%&# G%>0&# )&"$&"A&# 5)&"$&"A&# <>A/)N$%&$4A4$@:H# !"# $%&# A()&# ><#
$>?4ADA>BB&"$# )$*/A$/*&);# $%&# A>"M>4"$N34)M>4"$# <>*B)# (*&# ">$#
B/$/(00@# &=A0/)4E&# ()# 4"# >$%&*# A>"$&=$)# 5)&&# a)%&B&L4B("(# c#
.>)$>&"# 9SP_e# ^P\D̂P_:H#IAA>*34"1# $># a)%&B&L4B("(# c# .>)$>&"#
59SP_e#^P_:;#4"#$>?4ADA>BB&"$#)$*/A$/*&);#$%&#/)&#><#$%&#A>"M>4"$#
)41"(0)#$%($# $%&# B>)$# )(04&"$# "&G# 4"<>*B($4>"# 4)#$%&# A>")$4$/&"$#
<>00>G4"1# $%&# ?*&34A($&# &E&"# 4<# $%&# G%>0&# E&*J# ?%*()&# A>"E&@)#
34)A>/*)&D"&G#4"<>*B($4>";#G%40&#$%&#/)&#><#$%&#34)M>4"$#?*&)&"$)#
$%&#4"<>*B($4>"#&=?*&))&3#J@#$%&#?*&34A($&#4$)&0<#()#B>)$#)(04&"$H##
# 59Q:#4)#(#?>&$*@#&=A&*?$;#"(B&0@#(#3&A0(B($4>"#J@#(#A>G#J*&&3&*#
G%># )4"1)# A>B?0(A&"$# 0(B&"$($4>")# (1(4")$# (# .&014("# A>0>"4L&*#
G%>#-400&3#$%&#A(0<#><#%4)#A>G#G%&"#$%&#J*&&3&*#G()#3*4E4"1#%4)#
%&*3#$>#$%&#G($&*4"1#%>0&H#!"#$%&#4BB&34($&0@#?*&A&34"1#E&*)&#$%&#
)?&(-&*#A*&($&)#(#*%@$%B4A#)>/"3#J@#)%(-4"1#B40-#4"#(#A%/*"H#h&#
$%&"#)4"1)#$%&#G>*3)#4"#59Q:H#I)#A("#J&#)&&"#4"#59Q:;#.4*(BJ(#4)#<4*)$#
4"$*>3/A&3#()#(#$>?4A#J@#(#E>A($4E&#<>*B#("3#$%&"#4"3&=&3#>"#$%&#
E&*J#J@#B&(")#><#$%&#>JM&A$#?*&<4=#><#A0())#Q#+"!H#U%&#*>>$#�¯�L�F���Ð�N�L�O�O�~��
(??&(*)#4"#$%&#A>"M>4"$#<>*B;#/"3&*1>&)#(??04A($4E&#3&*4E($4>"#("3#
4)# 4BB&34($&0@# <>00>G&3# J@# ("# 'E&"$# ,>A($4>"# (??04&3# ?%*()&#"$
G4+"%3)$�Ð�L�Q���0�X�\�L�Q�J�D�~�����7�K�H���V�S�H�D�N�H�U���L�V���L�Q�W�U�R�G�X�F�L�Q�J���W�K�H���N�L�O�O�L�Q�J���R�I���W�K�H��
A>G#("3#4$)#0>A($4>"#()#"&G#4"<>*B($4>"H#7/&#$>#$%&#?*&)&"A&#><#
$%&#A>"M>4"$;#$%&#(??04&3#0>A($4E&#?%*()&#"$G4+"%3)$4)#)?>$041%$&3H##

59Q: $ ;"#)=>)$7Df$>)C+""1"+($"$G4+"%3)$
# ;"#)=>) $ 7D$ >)!C!L!+"!A"1!"#!+($
$ .4*(BJ( $ 9O+$ OW.69D2'X HCOUD̀6Df.6 QD-400DICC, DCKZ#
# m4# X/@4"1(n#Kf` # # #
# `, PQ# X/@4"1(# # #
# �Ð�2�K���\�R�X���%�L�U�D�P�E�D�����7�K�H�\���N�L�O�O�H�G���L�W��!a#X Wo!a+I ���Ñ#

# 5K"+0%,4#420&')"#(;#U*(34$4>"(0#A/0$/*&;#PQRS):#

U%&# &=A&*?$# 4"#5VS:#4)# (">$%&*# 4")$("A&# ><# (# $>?4ADA>BB&"$#
)$*/A$/*&# 4"E>0E4"1# (# 34)A>/*)&D>*4&"$&3# /)&# ><# (??04A($4E&#
B>*?%>0>1@#("3#$%&#A>"M>4"$#<>*BH#U%4)#4)#(#?())(1&#><#$%&#.4J0&#
G%&*&#$%&#$G&0E&#34)A4?0&)#G4$"&))#$%&#)/?&*"($/*(0#?>G&*#><#6&)/)#
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`%*4)$#()#%&#G(0-&3#>"#G($&*#$>#B&&$#$%&BH#U%($#"41%$;#>"&#><#$%&B;#
C&$&*;#)$&??&3#>/$#><#$%&#J>($#$>#G(0-#G4$%#6&)/)#>"#$%&#G(E&)H##

5VS: # \(&(#0$)9)$=4$>7C)&0?$)3((%.(#)$,4$=C)B"$)<)$"+E$M(DB4$)#A$
# \(&(#0$ ) !L!L!94!)$ =4 $ >4!C)&0$
# CH# OW.6PDC2OD̀6D0&(E&DKZ# A0PR# A0PD̂J>($#
# m) !L!L!3((%.!"#!)$ ,4 $ =) !)B"n#Kf` $
# OW.6PDC2OD̀6DG(0-DICC, DKZ# A0P_# A08DG($&*#
# ) !3"!) $ "+E$$ M(DB4$ ) !#"$
# OW.6PD1>DKZ# $%&*&# 6H# OW.6PDJ&#
# �}�3�H�W�H�U���O�H�D�Y�H�V���W�K�H���E�R�D�W�����K�H���Z�D�O�N�V��fa#Uh'#[IU'2 #$%&*&#G%&*&#6&)/)#

�Z�D�V���~#
# 5�.�Z�q�,�V�R�N�R�B��������pVV;#2&0414>";#9SPS):#

!"#$%&#"(**($4>"#4"#5VS:;#$%&#*>>$#3((%.$�Ð�Z�D�O�N�����J�R�����W�U�D�Y�H�O�~���D�S�S�H�D�U�V��
4"#$%&#A>"M>4"$#<>*B#("3#$%&#E&*J#A(**4&)#("#(??04A($4E&#)/<<4=H#U%&#
A>")$4$/&"$#4BB&34($&0@#<>00>G4"1#$%&#E&*J#4)#$%&#'E&"$#,>A($4>"#
(??04&3# ?%*()&# �N�X�� �P�£�D�]�L���Ð�R�Q�� �W�K�H�� �Z�D�W�H�U�~���� �*�L�Y�H�Q�� �W�K�H��
&=$*(>*34"(*4"&))#><#J&4"1#(J0&#$>#G(0-#>"#G($&*;#%&*&#$%&#A>"M>4"$#
?0/)#$%&#(??04A($4E&#%41%041%$#$%&#<(A$#$%($#">$#>"0@#6&)/)#J/$#(0)>#
C&$&*#G()#(J0&#$>#7)8,$0%$7)&(##$%("-)#$>#%4)#<(4$%H##

U%&#&=A&*?$#4"#5VP:#4"E>0E&)#(#$>?4ADA>BB&"$#)$*/A$/*&#G%&*&#
$%&#*>>$#3((%.$�Ð�Z�D�O�N�����J�R�����W�U�D�Y�H�O�~���D�S�S�H�D�U�V���L�Q���L�W�V���G�L�V�M�R�L�Q�W���I�R�U�P�����F�D�U�U�L�H�V��
(??04A($4E&# B>*?%>0>1@# ("3# 4)# 4BB&34($&0@#<>00>G&3# J@# (#
B&$(?%>*4A(0#'E&"$#,>A($4>"H##

5VP: # I#A,0$47)C%,)$=7(D%(7C)>0$)>)$)#A$=4$=7"<"=)?$,)%."$
)#)3(%.(#)$=4$=7"<"=)$

# I#A,0$ 4!4!C)%,!)' $ =4 !(D%(7C)>0$
$ ./$ # IW+ DCCPD%($&DKZH2', # `, PD%4)HJ*>$%&*#
$ ) !>C!) $ ) !#A$ =4 $ =4 !"<"=)$
# OW.6PDJ&DKZ# OW.6PDJ&H2', # `,PR# `, VD3(*-"&)) #
# ,)%."$ m) !L!#)!3((%.!"#!)$ =4 $ =4 !"<"=)n#Kf` #
# I0)># OW.6PDC2OD76DG(0-DICC, DKZ# `,PR# `, VD3(*-"&)) #
# �Ð�%�X�W���Z�K�R�H�Y�H�U���K�D�W�H�V���K�L�V���E�U�R�W�K�H�U���L�V���L�Q���W�K�H���G�D�U�N�Q�H�V�V���D�Q�G���D�O�V�R��[I,TO#

!a#7I2Ta'OO ���Ñ#
# 5�,�E�D�U�X�Z�D���U�\�D���P�E�H�U�H���U�\�¥�X�P�X�W�X�P�Z�D;#2&0414>";#PQ_S):#

5VP:#4)#(">$%&*#.4J0&#E&*)&#G%&*&#(?>)$0&#6>%"#3&)A*4J&)#$%>)&#
G%>#3>#">$#0>E&#$%&4*#J*>$%&*)H#U%&#?*&)&"A&#><#$%&#(??04A($4E&#4"#
5VP:#(00>G)#$%&#<>00>G4"1#,>A($4>"#(??04&3#?%*()&#$>#J&A>B&#?(*$#
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><#$%&#<>A(0#3>B(4"#G%4A%#$%&#34)M>4"$#<>*B#)&$)#>"#$%&#?*&34A($&H#
U%*>/1%#$%&#(??04A($4E&#$%&#,>A($4>"#(??04&3#?%*()&#4)#">#0>"1&*#
("# (3M/"A$;# ()# 4$#G>/03# J&# G4$%# $%&# /"3&*4E&3# *>>$#3((%.#J/$#
(AY/4*&)# >JM&A$%>>3# )$($/)# ("3# A("# $%/)# J&# <>A(04L&3H# !<# $%&#
(??04A($4E&#G&*&#(J)&"$#4"#5VP:;#>"0@#$%&#?*&34A($&#G>/03#J&#/"3&*#
<>A/);#4H&H#?*&34A($&DA&"$&*&3#<>A/)H##

U>#)/BB(*4L&;#1*>/?#5(:#E&*J)#4"#$%&4*#/"3&*4E&3#<>*B#A("#A>D
>AA/*#G4$%#("#'E&"$#,>A($4>"#(3M/"A$;#G%4A%#/"04-&#>$%&*#(3M/"A$)#
"&&3)#$>#J&A>B&#(#A>*&#>JM&A$#(*1/B&"$#4"#>*3&*#$>#J&#<>A(04L&3H#
K>*# $%4)# ?/*?>)&;# 1*>/?# 5(:# E&*J)# B/)$# /"3&*1># (??04A($4E&#
3&*4E($4>"#$>#(00>G#$%&#<>00>G4"1#'E&"$#,>A($4>"#(??04&3#?%*()&#$>#
J&#$%&#$(*1&$#><#<>A/)H#U%4)#(??04&3#?%*()&#3>&)#">$#)%>G#("@#>E&*$#
B>*?%>0>14A(0#)41")#><#%(E4"1#J&&"#?*>B>$&3#$>#>JM&A$%>>3H#f"A&#
(??04A($4E4L&3;# $%&# )$&B# A("# A>D>AA/*# G4$%# &4$%&*# A>"M>4"$# >*#
34)M>4"$#E&*J#B>*?%>0>1@H#U%4)#*&)/0$)#>"#34<<&*&"$#<>A/)#)A>?&)#>"#
$%&# 'E&"$# ,>A($4>"# 4$)&0<#("3N>*#$%&# ?*&34A($&H#`>*?/)# &=(B?0&)#
)%>G#$%($#4"#?*>?>)4$4>")#G%&*&#(00#>$%&*#&0&B&"$)#(*&#34)A>/*)&D
14E&";#$%&#A>"M>4"$#4)#/)&3#4"#A>BJ4"($4>"#G4$%#$%&#(??04A($4E&#$>#
?*&)&"$#$%&#'E&"$#,>A($4>"#()#"&G#4"<>*B($4>"H#I??04A($4E&#("3#
A>"M>4"$N34)M>4"$#(*&#(0)>#/)&3#4"#$>?4ADA>BB&"$#)$*/A$/*&)#G%&*&#
$%&#A>BB&"$#>*#?*&34A($&#4)#G%($#4)#<>A/)&3#/?>"H#

[(27%!8K>!622'Z[4EM5U"MU9:!!
+*>/?#5J:#*>>$)#)/A%#()#�U�\�£�D�P���Ð�V�O�H�H�S�~$4"#5V9:#("3#�U�£�D�U���Ð�V�S�H�Q�G���W�K�H��

�Q�L�J�K�W�~���F�D�Q���F�RD>AA/*#G4$%#("#>?$4>"(0#>JM&A$#0>A($4E&#?%*()&#4"#$%&4*#
/"3&*4E&3#<>*BH#

5V9: # �>�Þ�@��+00>)#+C#)#+C)=+($,4$3"&)C%.)$�>�Þ�@�"#
# ) !00!>C!)$ ) !C!#)!#+C)=!+($
# OW.6PDCfUDJ&D!CKZ# OW.6PD2'X HCOUD76D)0&&?DCKZ#

,4 # ," !&)C%.)#
`, P_# `, _DJ&3#

# �Ð�>�Þ�@���Z�R�X�O�G���K�H���K�D�Y�H���V�O�H�S�W���R�Q���W�K�H���E�H�G���>�Þ�@�"�Ñ#
# 5a"-7"1"%0>(#);#U%&($&*;#PQQS):#

# # U%&# 0>A($4E&# ?%*()&#�N�X�� �N�L���W�D�£�Q�G�D��4"#5V9:#4)# (# A>*&# >JM&A$#
(*1/B&"$#><#$%&#E&*Je#4$#4)#>J041($>*40@#4"3&=&3#>"#$%&#E&*J#4"#$%&#
(J)&"A&#><#$%&#0&=4A(0#?*&?>)4$4>"(0#?%*()&#�N�X���N�L�W�D�£�Q�G�D���Ð�R�Q���W�K�H���E�H�G�~��
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5VV:;#4$#A("#J&A>B&#$%&#)/JM&A$#><#(#?())4E&#A>")$*/A$4>"#5V^:;#>*#$%&#
("$&A&3&"$#><#("#4"34*&A$#*&0($4E&#A0(/)&#5V\:H##

5VV: # +)#C)')#+C)=+($
# ) !C!#)!') !#+C)=!+($ $ $
$ OW.6PD2'X HCOUD76Df.6 P8D)0&&?DCKZ# # #
# �Ð�K�H���V�O�H�S�W���R�Y�H�U���W�K�H�U�H���Ñ#

#

5V^: # ,4$3"&)C%.)$')C#"$'C#+))=7($%)$7D$
# ,4 $ ," !&)C%.)$ ') !C!#"$$ ') !#+C)=!4!+($
$ `, P_# `, _DJ&3# OW.6P8D2'X HCOUDJ&# OW.6P8D)0&&?DCIOODCKZ#
$ %)$ �Z�«$ # #
$ C2'C# VO+# # #

# �Ð�7�K�H���E�H�G���Z�D�V���V�O�H�S�W���L�Q���E�\���K�L�P���Ñ#
#

5V\: # Y4$3"&)C%.)$+)#C)#+C)=+($NFFFO$
# ,4 $ ," !&)C%.)$ ) !C!#)!#+C)=!: +($$ $
$ `, P_# `, _DJ&3# OW.6PD2'X HCOUD76D)0&&?D2', HCKZ# #
# �Ð�R�Q���W�K�H���E�H�G���Z�K�H�U�H���K�H���V�O�H�S�W�Ñ#

U%&# <>00>G4"1# A>*?/)# &=(B?0&)# )%>G# $%($#�U�\�£�D�P���Ð�V�O�H�H�S�~�� �D�Q�G��
�U�£�D�U���Ð�V�S�H�Q�G�� �W�K�H�� �Q�L�J�K�W�~�� �F�D�Q�� �Q�H�Y�H�U�� �F>D>AA/*#G4$%# $%&# (??04A($4E&#
*&1(*30&))# ><# G%&$%&*# $%&@# (??&(*# 4"# $%&# A>"M>4"$#5V_:�Ê5VR:#>*#
34)M>4"$#<>*B#5V8:�Ê5VQ:;#J&A(/)&#$%&@#(0*&(3@#)/JA($&1>*4L&#<>*#("#
'E&"$#,>A($4>"#A>*&#>JM&A$#(*1/B&"$H#!"#5V_:�Ê5VQ:;#$%&#">$($4>"#gh"#:#
B&(")#$%($#$%&#A>**&)?>"34"1#)&"$&"A&#G>/03#J&#/"1*(BB($4A(0#4<#
$%&#E&*J#)$&B#A(**4&3#(??04A($4E&#3&*4E($4>"H##

5V8: # ),C)%)$,)#)#+C)=+($=4$>7C)&0$>7bA"%,C$
$ ) !,) !C)%)$ ,) !L!#)!#+C)=!gh"#i!+($
# IW+ D̀, P9DA%403# OW.6P9DC2OD76D)0&&?D5FICC, :DCKZ#
$ =4 $ >4!C)&0$ >4!) $ "!K!,C$
$ `, PR# `, P D̂$*>/1%$ `, P D̀̂fa $ IW+ D̀, PSDA>G$
# �ÐU%&#A%403#)0&&?)#4"#$%&#A>G#$*>/1%H�Ñ#
# 5*4#"#"=>"#($4=4,)=);#2&0414>";#PQQS):#

#

5V_: # Y)#+C)=+($=4$>7C)&0$
$ ,) !L!L!#+C)=!gh"#i!+($ = 4$
# OW.6P9DC2OD̀6D)0&&?D5FJII5 :DCKZ# `, PR#
$ $ $ $
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>4!C)&0$
$ `, P D̂$*>/1%$ $ $
# �Ðh&#)0&&?)#4"#$%&#$*>/1%H�Ñ#
# 5*4#"#"=>"#($4=4,)=);#2&0414>";#PQQS):#

#

5VR: # *7)C#))+($,4$#4-(%3($
$ &4!C!L!#C)#!gh"#i!+($
# OW.6PC,D2'X HCOUD̀6D)?&"3H"41$%D5FICC, :DCKZ#
$ `, P_$ `, PPD*(A-$ $
# �Ð�:�H���V�S�H�Q�W���W�K�H���Q�L�J�K�W���R�Q���W�K�H���U�D�F�N���Ñ#
# 5Z*K;]K"%.(]WUSc!UW!SP;#U%&($&*;#9SPS):#

#

5VQ: # I9H4+($"$Y"#(=>)?$+)#C#))+($"$a)')=>7($
$ ) : !9H!+($ "$ Y"#(=>)$
# OW.6PDOW.6ZDA>B&DCKZ# `, PQ# T4*&BJ(#
$ ) !C!#)!#C)#!gh"#i!+($ "$
$ OW.6PD2'X HCOU#D76D)?&"3H"41%$D5ICC, :DCKZ$ `, PQ$
$ a)')=>7( $ #
# +(%(BJG&# #
# �Ð̀>B4"1#<*>B#T4*&BJ(;#%&#)?&"$#$%&#"41%$#4"#+(%(BJG&H�Ñ#
# 5K,(-'"]I>)B4%34 ;#O>"1);#PQ_S):#

#
!"#(00#><#$%&)&#&=(B?0&);#$%&#/)&#><#A>"M>4"$N34)M>4"$#<>00>G)#$%&#

?($$&*")#3&)A*4J&3#4"#)&A$4>"#9#5)&&#(0)>#U(J0&#V:H#.*>(30@;#G%&"#4"#
$%&#A>"M>4"$;#$%&#<>A/)#4)#/)/(00@#>"#$%&#>JM&A$#(*1/B&"$#G4$%#$%&#
)&B("$4A#*>0&#><#,>A($4>"H#[%&"#4"#$%&#34)M>4"$#$%&#<>A/)#4)#/)/(00@#
>"#$%&#?*&34A($&#G4$%#>*#G4$%>/$#$%&#4"A0/)4>"#><#$%&#,>A($4>"#>JM&A$H#

[(27%!8->!622' @[4EM5U"MU95VU9:!
[&#">G#$/*"#$>#1*>/?#5A:#*>>$)#$>#)%>G#%>G#$%&@#4"$&*(A$#G4$%#

$%&#A>"M>4"$N34)M>4"$#(0$&*"($4>"#("3#$%&#(??04A($4E&#G%&"#4$#A>B&)#
$>#'E&"$#,>A($4>"#0>A($4E&#?%*()&)H#2&A(00#$%($#1*>/?#5A:#*>>$)#(*&#
$%>)&# G%4A%#1)%%0&#A>D>AA/*# 4"# $%&4*# /"3&*4E&3# <>*B# 4"# (# B(4"#
A0(/)&# G4$%# ("#>JM&A$# >*#(3M/"A$# G4$%#$%&# )&B("$4A#*>0&#><# 'E&"$#
,>A($4>"H# U%&)&# *>>$)# B/)$# /"3&*1># (??04A($4E&# 3&*4E($4>"# $># A>D
>AA/*#G4$%#("#'E&"$#,>A($4>"#4"#(#B(4"#A0(/)&H#U%4)#'E&"$#,>A($4>"#
(??04&3#?%*()&#4)#$%&"#("#>JM&A$#><#$%&#E&*J#J@#3&<(/0$H#5^S:#4)#("#
&=A&*?$#<*>B#("#4"$&*E4&G#(J>/$#$%&#>J041($>*@#04B4$($4>"#><#J4*$%)#
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4"#`%4"(#3/&#$>#%41%#04E4"1#A>)$)H#!"#5^S:;#$%&#)?&(-&*#)$($&)#$%($#<*>B#
(#A&*$(4"#(1&#>"G(*3;#A%403*&"#4"#`%4"(#B/)$#1*>G#/?#4"#J>(*34"1#
)A%>>0)#J/$#$%&)&#(*&#E&*@#&=?&")4E&#("3#?/$#A>")43&*(J0&#&A>">B4A#
?*&))/*&#>"#$%&#A>/"$*@H#I)#A("#J&#)&&"#<*>B#$%&#/"1*(BB($4A(04$@#
><#5^P:#G%&*&#�N�¼�U���Ð�J�U�R�Z�Ñ�� �D�S�S�H�D�U�V�� �L�Q�� �L�W�V�� �X�Q�G�H�U�L�Y�H�G�� �I�R�U�P���� �W�K�H��
(??04A($4E&#)/<<4=#4)#>J041($>*@#<>*#$%&#*>>$#�N�¼�U��$>#A>D>AA/*#G4$%#$%&#
,>A($4>"#(??04&3#?%*()&#=4$>"3E$>"-)>C$)=)@C)#)%3)$=(D%-'"$�Ð�L�Q���W�K�H��
�H�[�S�H�Q�V�L�Y�H�� �F�H�Q�W�H�U�V�Ñ����U%&#?*4B(*@# </"A$4>"# ><# $%&# (??04A($4E&# G4$%#
1*>/?#5A:#E&*J)# 4)# )@"$(A$4Ae#4$#4)#("#>J041($>*@# 3&E4A&# <>*#)?&A4<4A#
*>>$)# $># (33# (# ,>A($4>"# $># $%&4*# (*1/B&"$# )$*/A$/*&H# [%&"# $%4)#
(??04&3#>JM&A$#4)#"(**>G0@#<>A/)&3;#$%&#A>"M>4"$#<>*B#><#$%&#E&*J#4)#
/)&3;#()#)%>G"#4"#5^S:H##

5^S: # )>C)%)$>),4#"#)$=4$>"3E$>"-)>C$)=)@C)#)%3)$=(D%-'"$
# ) !>)!C)%)$ >)!L!L!,H#!"#!)$ =4 $
$ IW+ D̀, 9DA%403# OW.69DC2OD̀6D1*>GDICC, DKZ# `, PR#
$ >"!3E$ >"!-)>!) : $ ) !=) !@)#)%3)$
$ `, RDA&"$&*# OW.6RD()- DKZH2', # IW+ D̀, 8DB>"&@#
$ =) !"%-'"$ # #
$ `, 8D(H0>$# # #
# �Ð�7�K�H���F�K�L�O�G�U�H�Q���J�U�R�Z��!a#'lC'aO!Z'#`'aU'2O H�Ñ#
# 5[0%9(#-)&"0%]WUSc!SW!Uc;#O>A4&$@;#9SPS):#

5^P: # h)>C)%)$>),4#)$=4$>"3E$>"-)>C$)=)@C)#)%3)$=(D%-'"$
# ) !>)!C)%)$ >)!L!L!,H#!)$ G4$
$ IW+ D̀, 9DA%403# OW.69DC2OD̀6D1*>GDKZ# `, PR#
$ >"!3E$ >"!-)>!) : $ ) !=) !@)#)%3)$
$ `, RDA&"$&*# OW.6RD()- DKZH2', # IW+ D̀, 8DB>"&@#
$ =) !"%-'"$ # #
$ `, 8D(H0>$# # #
# ���
�L�Q�W�H�Q�G�H�G���P�H�D�Q�L�Q�J�����Ð�7�K�H���F�K�L�O�G�U�H�Q���J�U�R�Z���L�Q���H�[�S�H�Q�V�L�Y�H���F�H�Q�W�H�U�V���Ñ��#

U%&#&=A&*?$#4"#5^9:#4"E>0E&)#(#B&$(?%>*4A(0#'E&"$#,>A($4>"H#U%&#
)?&(-&*#$(0-)#(J>/$#%>G#$%&#B404$("$)#><#%4)#>??>)4$4>"#?(*$@;#$%&#
Ka,#5j0#1(-$%)&"0%)8(-$.($8">D#)&"0%:;#%(E&#J&&"#?&*)&A/$&3#J@#$%&#
?(*$@# 4"#?>G&*H# U%4)# ?&*)&A/$4>"# 34)A>/*(1&3# A&*$(4"#B&BJ&*)#
G%>#&"3&3#/?#(J("3>"4"1#Ka,#("3#M>4"4"1#$%&#(3E&*)(*@#?(*$@#4"#
?>G&*H#!"#5^9:;#$%&#)?&(-&*#)$*&))&)#$%($#3&)?4$&#$%4)#)4$/($4>";#)>B&#
B&BJ&*)#%(E&#J&&"#%-'A37)#A=(%(&-(#���O�L�W�H�U�D�O�O�\���Ð�W�K�R�V�H���Z�K�R���G�R���Q�R�W��



152 MANOAH -JOEL MISAGO, ERNEST NSHEMEZIMANA,  
 KOEN BOSTOEN, SARA PACCHIAROTTI 
 

�D�E�D�Q�G�R�Q�� �X�Q�O�H�V�V�� �W�K�H�L�U�� �H�\�H�V�� �D�U�H�� �W�D�N�H�Q�� �R�X�W�� �R�I�� �W�K�H�L�U�� �V�R�F�N�H�W�V�Ñ������ �W�K�H�\��
%(E&#M&(0>/)0@#?*&)&*E&3#$%&#�Ð)&&3)�Ñ#><#$%&#?(*$@#()#$%&@#%(3#J&&"#
?0("$&3#J@#$%&4*#?(*$@#0&(3&*)H#!"#$%4)#A()&#$>>;#$%&#(??04A($4E&#4)#
$%&# >"0@# B&(")# $># &=?*&))# $%&# ,>A($4>"# (??04&3# >JM&A$#=4$
�Q�V�K�¯�J�Z�D�U�¯�P�H�Q�H�W�V�H�����²�����]�D���)�Q�O��G4$%#$%&#*>>$#�N�¼�U���Ð�J�U�R�Z�Ñ�����%�H�F�D�X�V�H���W�K�H��
E&*J)#B)C#)=(B($("3#B"#),H#"#)$J>$%#A(**@#$%&#34)M>4"$#?*&<4=;#$%&@#
(*&#/"3&*#<>A/)#$>1&$%&*#G4$%#$%&4*#?>)$E&*J(0#(*1/B&"$)#4<#("@H#
f"A&#$%&#*>>$#�N�¼�U��/"3&*1>&)#(??04A($4E&#3&*4E($4>"#$>#J&#(J0&#$>#
$(-&#$%&#>JM&A$#=4$%-'A37)#A=(%(&-(;#$%4)#(??04&3#?%*()&#4)#(#A>*&#
(*1/B&"$#><#$%&#E&*J#("3#$%/)#(0)>#4"A0/3&3#4"#$%&#<>A(0#3>B(4"#><#
$%4)#)$&BH#

5^9: # �L�P�E�¼�W�R�����²�����]�D�£�U�D�P�H�]�H���]�L�U�D�N�¼�U�L�U�D���P�X���Q�V�K�¯�J�Z�D�U�¯�P�H�Q�H�W�V�H�����²�����]�D���)�Q�O$
# "!K!>4&0$ B"!) !#)!=(#!+($ $
$ IW+ D̀, PSD)&&3# OW.6PSD2'X HCOUD76D)?*>/$DCKZ# #
$ B"!#)!,H#!"#!) $ =4 $ %!-'A37)#A=(%(&-($
$ OW.6PSD76D1*>GDICC, DKZ# `, PR# `, PSD*>>$&3HB&BJ&*#
$ B"!) $ jK2 $ #
$ `, PSD̀faa # Ka, # #
# �Ð�7�K�H���V�H�H�G�V�����Þ����OC2fWU'7#Ia7#+2'[#!a #Uh'#2ffU'7#X'X.'2O# ���Þ��#fK #

Ka, ���Ñ#
# 5X>43)>0;4#"')>7)]USc;#C>04$4A);#9SPS):#

f<# A>/*)&;# 4$# 4)# ?>))4J0&# $># %(E&# $%&# /"3&*4E&3# *>>$#�N�¼�U#4"# $%&#
34)M>4"$# <>*B# $># ?0(A&# $%&# ?*&34A($&# /"3&*# <>A/)H# [4$%# $%&#
/"3&*4E&3#*>>$#(0>"&;#%>G&E&*;#(#<>00>G4"1#,>A($4>"#G>/03#*&)/0$#
4"#(1*(BB($4A(04$@#()#4"#5^V:H##

5^V: # �]�D�U�D�P�H�]�H���]�L�U�D�N�X�U�D�����
�P�X���Q�V�K�L�J�Z�D�U�L�P�H�Q�H�W�V�H�����²�����]�D���)�Q�O��$
# B"!) !#)!=(#!+($ B"!#)!,H#!)$
$ OW.6PSD2'X HCOUD76D)?*>/$DCKZ# OW.6PSD76D1*>GDKZ#
$ =4 $ %!-'"37)#"=(%(&-($ B"!) $
$ `, PR# `, PSD*>>$&3HB&BJ&*# `, PSD̀faa #
$ K"0$ $ #
$ Ka, # # #
# �ÐUh'o#OC2fWU'7#Ia7#+2 '[ #���
�L�Q���W�K�H���U�R�R�W�H�G���P�H�P�E�H�U�V�����Þ�����R�I#

�)�1�/�����Ñ#
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U%&#A>")43&*($4>")#B(3&#)>#<(*#4"#$%4)#)/J)&A$4>"#(*>/"3#�N�¼�U��
�Ð�J�U�R�Z�~���D�F�W�X�D�O�O�\���D�S�S�O�\���W�R���D�Q�\���R�W�K�H�U���5�X�Q�G�L���U�R�R�W���Z�K�L�F�K���U�H�T�X�L�U�H�V���W�K�H��
(??04A($4E&# $># &=?*&))# ("@# 14E&"# )&B("$4A# *>0&H# `>")43&*#5^^:#
*&?&($&3#<*>B#5P\:H#U%4)#4)#(#?())(1&#<*>B#$%&#.4J0&#G%4A%#3&)A*4J&)#
$%&#$*(E&0#><#$%&#h&J*&G)#$>G(*3)#$%&#?*>B4)&3#0("3H#U%&#)?&(-&*#
%&*&#3&)A*4J&)#>"&#><#$%&#4$4"&*(*4&)#$%&@#<>00>G#G%40&#A*>))4"1#$%&#
3&)&*$H# I)# 34)A/))&3# 4"# )&A$4>"# V;#$%&# *>>$#3((%.$*&Y/4*&)# $%&#
(??04A($4E&#$>#4"$*>3/A&#$%&#C($%#$%*>/1%#G%4A%#)>B&>"&#G(0-);#
4"#$%4)#A()&#=4$>43C#)37C$�Ð�W�K�U�R�X�J�K���W�K�H���G�H�V�H�U�W�~�����$�V���L�W���K�D�S�S�H�Q�V���L�Q��
5^S:;#J&A(/)&# 4$# 4)# >J041($>*40@# 4"$*>3/A&3# J@#$%&# (??04A($4E&;#=4$
>43C#)37C$4)#("#(??04&3#>JM&A$#><#$%&#E&*JH#U%&#?*&)&"A&#><#$%&#
A>"M>4"$# <>*B# ><#$%&#E&*J# ?0(A&)# <>A/)# >"#$%4)# ?>)$E&*J(0# >JM&A$#
(*1/B&"$H#U%&#/)&#><#$%&#34)M>4"$#<>*B#><#$%&#E&*J#G>/03#?0(A&#J>$%#
$%&#E&*J#("3#4$)#>JM&A$#/"3&*#<>A/)H##

5^^: # ;)3((%.(#)$=4$>43C#)37C$34-'",)$"$Y).(-"$
$ >)!L!L!3((%.!"#!)$ =4 $ >4!3)#)37C$ $
# OW.69DC2OD̀6DG(0-DICC, DKZ# `, PR# `, P D̂3&)&*$# #
$ 34-'",) $ "$ Y).(-" #
# /"$40# `, PQ# T(3&)%#
# �Ð�7�K�H�\���Z�D�O�N��Uh2fW+h#Uh'#7'O'2U #�W�R���.�D�G�H�V�K���Ñ#
# 5;">"8"+)$%+(#)%.)$"')#4#);#2&0414>";#9SSS):#

7&?&"34"1# >"# A>"$&=$;# ?0(A4"1# <>A/)# >"# (">$%&*# ?>)$E&*J(0#
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)%>/03#J&#*&A>")$*/A$&3#<>*#C*>$>D.("$/H#

U%4*3;# G%40&# $%&# )@"$(A$4A# ("3# <>A/)# </"A$4>"# A("# J&# 04"-&3#
34(A%*>"4A(00@;#4$#4)#%(*3&*#$>#<4"3#(#04"-#J&$G&&"#$%&)&#$G>#("3#$%&#
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X(">(% D6>]0#X!OI+f#
!")$4$/$&#><#I??04&3#C&3(1>1@;#7&?(*$B&"$#><#T4*/"34DT4)G(%404#

W"4E&*)4$@#><#./*/"34#
#

'*"&)$#aOh'X'd!XIaI #
&*"&)$H")%&B&L4B("(r/JH&3/HJ4#

!")$4$/$&#><#I??04&3#C&3(1>1@;#7&?(*$B&"$#><#T4*/"34DT4)G(%404#
W"4E&*)4$@#><#./*/"34#

#
T>&"#.fOUf'a #

->&"HJ>)$>&"r/1&"$HJ&#
.("$W+&"$#�Ë#�&�H�Q�W�U�H���G�Ñ�«�W�X�G�H�V���E�D�Q�W�R�X�H�V���G�H���O�Ñ�8�*�H�Q�W#

7s?(*$&B&"$#3&#0("1/&)#&$#A/0$/*&)#
W"4E&*)4$s#3&#+("3#

#
O(*(#CI``h!I2fUU! #

)(*(H?(AA%4(*>$$4r/1&"$HJ&#
.("$W+&"$#�Ë#�&�H�Q�W�U�H���G�Ñ�«�W�X�G�H�V���E�D�Q�W�R�X�H�V���G�H���O�Ñ�8�*�H�Q�W#

7s?(*$&B&"$#3&#0("1/&)#&$#A/0$/*&)##
W"4E&*)4$s#3&#+("3#

J 9964*NJ+NUEH!

Le#<4*)$#?&*)>"b!=e#)&A>"3#?&*)>"b!Xe#$%4*3#?&*)>"b!JII5 e#(??04A($4E&b#J^[ e#
(/1B&"$b#": e#A>"M>4"$#E&*J#<>*Bb#"5We#">/"#A0())#?*&<4=#><#A0())#=b#"UEE e#
A>""&A$4E&b#"UI e#A>?/0(b#;4? e#3&B>")$*($4E&b#;: e#34)M>4"$#E&*J#<>*Bb#R*e#
<4"(0# E>G&0b#_! `a e#<0>($4"1# %41%# $>"&b#NERe#4"<4"4$4E&b#NIR*e#4B?&*<&A$4E&b#
E4[ e# "&1($4>"b#U9: e# >JM&A$b#U9:W#5G%&*&# =# 4)# (# "/BJ&*:e# $%4*3# ?&*)>"#
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9N95NU[6JIaN4 !

I a72'[O ;#IE&*@# 7H;#9SS_H#�ÐU%&# X(M>*# K/"A$4>")# ><# $%&# a>/"# C%*()&�ÑH#
U4B>$%@# O%>?&"# 5&3H:H#[8)4-($ /&#41&4#(?$ 2)%34)3($ *+60803+$ )%.$
/ +%&)1&"1$ ^(-1#"6&"0%?$ Q084=($ Sl$ [8)4-($ /&#41&4#(H# `(BJ*431&;#
`(BJ*431&#W"4E&*)4$@#C*&));#PV9D99VH#

. fOUf'a #T>&"# c# X Wa7'T' ;#,s>";# 9SPPH#�ÐU%&# A(/)($4E&N(??04A($4E&#
)@"A*&$4)B# 4"# XJ//"# 5.R_;# 72`:e#O&B("$4A# )?04$# >*# ?%>"&B4A#
B&*1&*t�ÑH#k04#%)8$0@$I@#"1)%#2)%34)3(-$)%.$2"%34"-&"1-;$V9;#P_QD9PRH#

. W',, ;#,&)$>";#9SSQH#�Ð'E(0/($4"1#$%&#!BB&34($&#C>)$E&*J(0#C>)4$4>"#()#(#
K>A/)#C>)4$4>"#4"#d/0/�ÑH#I-4"0>@&#fM>#c#,4>J(#X>)%4#5&3):H#/(8(1&(.$
\#01((."%3-$ 0@$ &'($V &̀'$I%%4)8$ [0%@(#(%1($ 0%$ I@#"1)%$ 2"%34"-&"1-H#
O>B&*E400&;#̀()A(3400(#C*>A&&34"1)#C*>M&A$;#P88DP_9H#

. WTW2W;#7&"4);# 9SSVH#\'#)-($ /&#41&4#($ )%.$ j4%1&"0%)8$ [)&(30#"(-$ "%$ &'($
Y"#4%."$ /(%&(%1(H#7(*#&)#O(0((B;#W"4E&*)4$@#><#7(*#&)#O(0((B;#C%7#
$%&)4)H#

` Iaa ;#2>""4&#c #X I.W+W ;#C($*4A4(;#9SS_H#�Ð̀>")$*/A$4>"(0#?>0@)&B@e#U%&#
(??04A($4E&#A>")$*/A$4>"#4"#`%4O%>"(�ÑH#G(&)8"%34"-&"1);$PQ;#99PD9^\H#

` 2'!OO',O ;#7&"4);#PQQ^H#�Ð,(#$>"(04$s#3&)#<4"(0&)#E&*J(0&)#&$#0(#34)$4"A$4>"#
&"$*&# <>*B&)# E&*J(0&)# A>"M>4"$&)# &$# <>*B&)#E&*J(0&)# 34)M>4"$&)# &"#
$)G("( �ÑH#I@#"1)%)$2"%34"-&"1);#PP;#9_D̂_H#

` 2'!OO',O ;#7&"4);# PQQ8H#�Ð̀>"M/"A$4E&# ("3# 34)M/"A$4E&# E&*J# <>*B)# 4"#
O&$)G("(�ÑH#/04&'$I@#"1)%$k04#%)8$0@$I@#"1)%$2)%34)3(-;#P8;#PSQDPP\H#

` 2'!OO',O ;#7&"4);# 9SS^H#�Ða>" DA(">"4A(0# (??04A($4E&)# ("3#<>A(04L($4>"# 4"#
U)G("( �ÑH# C(?&*# ?*&)&"$&3# ($# $%&#�)�L�U�V�W�� �6�\�Q�W�D�[�� �R�I�� �:�R�U�O�G�¥�V�� �/�D�Q�J�X�D�J�H�V��
[0%@(#(%1(;#,&4?L41;#I/1/)$#9SS^H#

` 2'!OO',O ;#7&"4);#9SPPH#�ÐU)G("(#0>A($4E&)#("3#$%&4*#)$($/)#4"#$%&#4"E&*)4>"#
A>")$*/A$4>"�ÑH#I@#"1)%)$2"%34"-&"1);#P_;#VVD\9H#
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.()&3#7&)A*4?$4>"#><#,>A($4E&#("3#a>"D,>A($4E&#2&<&*&"A&#4"#T4*/"34#
,>A($4E&#'"A04$4A)�ÑH#I@#"1)%)$2"%34"-&"1);#9V;#̂_DRVH#
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I"3*&G;# Z'a7!UU! ;#`%*4)# c#CI+', ;#X(*-;# 9SP\H#�Ð.("$/# &=?(")4>"#
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I=(#"1) ;#PP9N̂V;#PV9Q8DPVVSPH#
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TI[IOhI ;#.>"4<(A&#T(/BJ(;#9SSVH#24%.)$a#)==)#l$I$ G0#6'0-+%&)1&"1$
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T!X'ao! ;#I0&=("3*&;#PQQ\H#�ÐT4"@(*G("3(#(??04A($4E&)#*&E4)4$&3�ÑH#T&@">$&#
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, IKT!fW! ;#X&"(;#a Oh'X'd!XIaI ;#'*"&)$# c#. fOUf'a ;#T>&";#9SP8H#�Ð̀0&<$#
A>")$*/A$4>")#("3#<>A/)#4"#T4*/"34�ÑH#I@#"1)%)$2"%34"-&"1);#99;#_PDPS8H#

X I.W+W ;#C($*4A4(# 2/*(B4)(4;# 9SSPH#\08+-(=+$ )%.$ &'($I 668"1)&"9($Q(#>$
[ 0%-&#41&"0%$"%$['"-'0%)F#C%7#34))&*$($4>";#W"4E&*)4$@#><#'34"J/*1%H#

X I2U'a ;#,/$L;#9SSVH#�ÐU%&#3@"(B4A)#><#.("$/#(??04&3#E&*J)e#I"#("(0@)4)#
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V($ [0%3#o-$ G0%.")8$ .($ 2"%34"-&"n4($I@#"1)"%(#20=D$9SSSH#`>0>1"&;#
2w341&*#Tx??&#Z&*0(1;#9S_D9PH#

X I2U'a ;#,/$L# c#ZIa# 7'2# [ I, ;#6&""&-&;#9SP^H#�ÐI# U@?>0>1@# ><# .("$/#
O/JM&A$#!"E&*)4>"�ÑH#2"%34"-&"1$Q)#")&"0%;#P ;̂#VPRDV8RH#

X .'2IX!h!+f ;#K&*34"("3;# 9SP^H#�/�¥�H�[�S�U�H�V�V�L�R�Q�� �G�H�� �O�D�� �P�R�G�D�O�L�W�«�� �H�Q�� �N�L�U�X�Q�G�L����
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X ''WOO'a ;#IA%400&#'B4&0;#PQ\QH#5--)"$.($3#)==)"#($#4%."$gI%%)8(-$-1"(%1(-$
'4=)"%(-$WTiH#U&*E/*&";#X/)s&#*>@(0#3/#`>"1>#J&01&H#

X ''WOO'a ;#IA%4&0# 'B4&0;# PQ8_H#�Ð.("$/# +*(BB($ 4A(0# 2&A>")$*/A$4>")�ÑH#
I@#"1)%)$2"%34"-&"1);$V;#_QDP9PH#
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VQQD̂^^H#
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a Oh'X'd!XIaI ;#'*"&)$# c#. fOUf'a ;#Tf'a ;#9SP_H#�ÐU%&# A>"M>4"$N34)M>4"$#
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a UIhfTI6I ;#6&("D.(?$4)$&;# PQQ^H#a#)==)"#($ -&#41&4#)8($ .4$ ,"#4%."H#
./M/BJ/*( ;#W"4E&*)4$s#3/#./*/"34H#

a U!2Iao!.I+!2I ;#`>")$("$4";# 9SP^H#2(-$ 9(#>(-$ 8(p"1)8"-D-$ >)-D-$ -4#$ 8(-$
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Òhf'a.2Wa ;#7(E43# ,H;# PQQ^H#�Ð+*&($# ,(-&)# .("$/e# `0())4<4A($4>"# ("3#
)&$$0&B&"$#A%*>">0>1@�ÑH#/6#)1'($4%.$a(-1'"1'&($"%$I@#",);$P\;#QPDP\9H#

OhI2XIa ;#6>%"# `>B?$>";# PQ\8H#�ÐU%&# $(J/0($4>"# ><# $&")&)# 4"# (# .("$/#
0("1/(1&#5.&BJ(e#a>*$%&*"#2%>3&)4(:�ÑH#I@#"1);#P8;#9QD̂8H#

U2!UhI2U ;#X(*@# ,&&;# PQ__H#�Ð,>A($4E&)�ÑH#'*"&)$# 2/1G(# .@(*/)%&"1>;$
I0&))("3*># 7/*("$4# c# ,(**@# XH# h@B("$5&3):H$:)+)$ a#)==)&"1)8$
/ &#41&4#($g/04&'(#%$[)8"@0#%")$R11)-"0%)8$\)6(#-$"%$2"%34"-&"1-$8:H#,>)#
I"1&0&);#,4"1/4)$4A)$7&?(*$B&"$;#W"4E&*)4$@#><#O>/$%&*"#`(04<>*"4(;#
RQDQRH#

U2!UhI2U ;#X(*@#,&&;#PQRVH#*'($ I 668"(.$/ 4@@"p$)%.$* #)%-"&"9"&+l$I$: "-&0#"1)8$
/ &4.+$ "%$ ;)%&4H# W"4E&*)4$@# ><# `(04<>*"4(# ($# ,>)# I"1&0&);#C%H7H#
34))&*$($4>"H#

UWoW.Ih' ;#C()A(0;# 9SPVH#2b(=680"$ .4$ -4@@"p($ )668"1)&"@$!"#!$(%$ ,"#4%."H#
W"4E&*)4$s#3&#,4y1&#X()$&*#U%&)4)H#

UWoW.Ih' ;#C()A(0;# 9SP_H#Q)8(%1($ .(-$ 9(#>(-$ (&$ "%&(#.(6(%.)%1(-$ (%&#($
8(p"n4($(&$-+%&)p($(%$,"#4%."H#W"4E&*)4$s#3&#,4y1&;#C%7#34))&*$($4>"H#



                   THE APPLICATIVE IN RUNDI  163 
 

 

ZIa# 7'2# [ I, ;#6&""&-&;#9SSQH#d0#.$R#.(#$ )%.$J%@0#=)&"0%$/ &#41&4#($ "%$
G),'47) !5%)')#) H#W$*&A%$;#,fUH#

ZIa# 7'2# [ I, ;# 6&""&-&# c#h oXIa ;# ,(**@# XH#5&3):;# 9SP_H#*'($
[ 0%<0"%&q^ "-<0"%&$I 8&(#%)&"0%$"%$;)%&4H#.&*04";#a&G#o>*-e#7&#+*/@$&*H#

[ !`TO;#7>/10()#I00&";#9SS8H#I$ \ )#&")8$a#)==)#$/ ,(&1'$0@$24%+08($7"&'$
5=6')-"-$ 0%$ &'($I 668"1)&"9($[ 0%-&#41&"0%g-iF#�0�D�V�W�H�U�Ñ�V�� �W�K�H�V�L�V���� �%�L�R�O�D��
W"4E&*)4$@H#

df2` ;#7(E43#C(/0#c#a !.I+[!2' ;#,>/4)&;#9SS_H#Y"%+)#7)%.)$)%.$Y"#4%."$
[0=6)#)&"9($a#)==)#H#h@($$)E400&;#X7;#7/"G>>3@#C*&))H#

#
#
#



!



!

"#$%&%' ( )!&)*"%$+ !

!�/�˜�$�3�3�/�,�&�$�7�,�)��!

,-+&!!.)&!.-+/0)&!,0 !($+,)



  

!
!

!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!

!



  

!

!"#$%&'()*+ )

�/�H�V���D�S�S�O�L�F�D�W�L�I�V���G�D�Q�V���X�Q�H���O�D�Q�J�X�H���¢���—�Y�R�L�[��
�L�Q�Y�H�U�V�H�˜)�����O�H���F�D�V���G�H���O�˜�L�Q�Q�X,#%-./0)1#/2.()

#123/4.%(//()5.)6.78(9 )

:#.;#/()<2/=> )

<8>&'#9&)
"##$%&'($#! ')! &#! *+,-#.$'&#! +&#,$&,/0! (-)1+2! )3-4/#! '#! 5$/6/78!
�7�K�L�V�� �O�D�Q�J�X�D�J�H�� �I�D�P�L�O�\�� �L�V�� �I�D�P�R�X�V�� �I�R�U�� �L�W�V�� �Ð�G�L�U�H�F�W%�L�Q�Y�H�U�V�H�Ñ�� �V�\�V�W�H�P���� �D��
)2#1&71'7!9/:'7/!1;&1!7&#!6/!9/)7<'6/9!'#!1/<()!-=!:-'7/!&#9!&+',#(/#1!
&77-<9'#,!1-!1;/!</)3/71':/!3<-3/<1'/)!-=!1;/!</=/</#1)!1;&1!/(6-92!1;/!
)/(&#1'7!<-+/)!-=!&!6':&+/#1!3</9'7&1/8!>/7&$)/!1;/!6&)'7!=$#71'-#!-=!
&#!&33+'7&1':/!')!)3/7'='7&++2!1-!&99!&!)/(&#1'7!<-+/!1-!1;/!:&+/#72!-=!&!
�S�U�H�G�L�F�D�W�H�����S�U�R�J�U�H�V�V�L�Y�H���G�L�D�W�K�H�V�L�V���� �L�Q���7�H�V�Q�L�ª�U�H�Ñ�V���W�H�U�P�L�Q�R�O�R�J�\������ �V�X�F�K���D�Q��
-3/<&1'-#! (&2! ;&:/! (-<3;-) 2#1&71'7! </3/<7$))'-#)! '#! 1;/)/!
+&#,$&,/)8!?;')!&<1'7+/!'#1<-9$7/)!)-(/!</+/:&#1!7;&<&71/<')1'7)!-=!1;/!
"##$!+&#,$&,/!&#9!3</)/#1)!1;/! :&<'-$)!&33+'7&1':/)!=-$#9! '#!"##$%
&'($#8! "1!9')7$))/)! ;-@!&#9!@;2! -#+2! )-(/! -=!1;/(! '#1/<&71!@'1;!
&+',#(/#1!'))$/)8!*)!& !7-#7+$)'-#0!@/!)$33-<1!1;&1!"##$%&'($#!9&1&!



168 SAUVANE AGNES  
 

3<-:'9/! )-(/! '#)',;1)!=-<!1;/!7-#)1<$71'-#! -=!&!123-+-,'7&+!7-#7/31!
�V�X�F�K���D�V���Ô�D�S�S�O�L�F�D�W�L�Y�H�Õ��!

?@ +/&'35.9&%3/?)

�'�D�Q�V�� �O�H�V�� �O�D�Q�J�X�H�V�� �¢�� �Ð�Y�R�L�[�� �L�Q�Y�H�U�V�H�Ñ�� �W�H�O�O�H�V�� �T�X�H�� �O�H�V�� �O�D�Q�J�X�H�V��
�D�O�J�R�Q�T�X�L�H�Q�Q�H�V�����R�Q���F�R�Q�V�W�D�W�H���X�Q�H���L�Q�Y�H�U�V�L�R�Q���G�H���O�Ñ�D�O�L,#/(/#1!9/)!<A+/)!
)B(&#1'.$/)! /1! 9/)! =-#71'-#)! )2#1&C'.$/)! )/+-#! .$/! +&! :-'C! /)1!
�Ð�G�L�U�H�F�W�H�Ñ�����O�H���V�X�M�H�W���H�V�W���O�Ñ�D�J�H�Q�WD0!/#!E&!F!�O�Ñ�H�P�E�D�U�T�X�H�X�U!�}�����R�X���Ð�L�Q�Y�H�U�V�H�Ñ��
G+/!)$H/1!/)1!#-#%&,/#10!/#!E6!F!�O�Ñ�H�P�E�D�U�T�X�«!IJ!K!

"LLM%*"NML!GO<&3/&$0!DPEQ!K!ERSJ!

GEJ &8! !" #$ $ %&'("$ $ $ $ #) $ $ #&$
T/<)E!! /(6&<.$/< *L"N !! UCO'<! ?3)L/$1</V!

F!�M�H���O�Ñ�H�P�E�D�U�T�X�H!I !

68$ !" #$ $ %&'("$ $ $ $ #*$ $ #&$
T/<)E!! ! /(6&<.$/< *L"N !! UC"#:! ?3)L/$1</!

F!�L�O���P�Ñ�H�P�E�D�U�T�X�H!I !

�&�R�P�P�H���Q�R�X�V���O�Ñ�R�E�V�H�U�Y�R�Q�V���G�D�Q�V���F�H�V���H�[�H�P�S�O�H�V�����O�Ñ�D�W�W�U�L�E�X�W�L�R�Q���G�H���O�D��
�I�R�Q�F�W�L�R�Q���V�X�M�H�W���Q�Ñ�H�V�W���S�D�V���O�L�«�H���D�X�[���U�¶�O�H�V���V�«�P�D�Q�W�L�T�X�H�V��9B='#')!3&<!+/)!
�S�O�D�F�H�V�� �G�Ñ�D�U�J�X�P�H�Q�W�V�� �P�D�L�V�� �H�V�W�� �V�R�X�P�L�V�H�� �¢�� �G�H�V�� �F�R�Q�W�U�D�L�Q�W�H�V�� �V�X�U�� �O�H�V��
�S�U�R�S�U�L�«�W�«�V���G�H�V���U�«�I�«�U�H�Q�W�V���L�Q�V�W�D�Q�F�L�D�Q�W���F�H�V���S�O�D�F�H�V���G�Ñ�D�U�J�X�P�H�Q�W�V�����F�H���T�X�H��
�O�D���W�U�D�G�L�W�L�R�Q���D�O�J�R�Q�T�X�L�Q�L�V�W�H���D���V�L�P�S�O�L�I�L�«���V�R�X�V���O�H���F�R�Q�F�H�S�W���G�H���Ð�K�L�«�U�D�U�F�K�L�H��
�G�H�V�� �S�H�U�V�R�Q�Q�H�V�Ñ���� �R�X�� �K�L�«�U�D�U�F�K�L�H�� �G�Ñ�L�Q�G�L�Y�L�G�X&1'-#!K! +/! )$H/1! /)1! +/!
<B=B</#1! '9/#1'='B! 7-((/! +/! 3+$)! ;&$1! 9&#)! +&! ;'B<&<7;'/! G+&! EW</!
3/<)-##/! 9&#)! +/)! /C/(3+/)! 7' %9/))$)J0! </+&1':/(/#1! &$C! &$1</)!
3&<1'7'3&#1)! 9$! 3<-7W)8! T&<! &'++/$<)0! +/)! =-<(/)! :/<6&+/)!

 
E!L-$)!</(/<7'-#)!+/)!-<,&#')&1/$<)!9/!+&!X-$<#B/!9/!+&!Y-7'B1B!9/!Z'#,$')1'.$/!9/!
�3�D�U�L�V���G�H���Q�R�X�V���D�Y�R�L�U���L�Q�Y�L�W�«�H���¢���Y�H�Q�L�U���S�U�«�V�H�Q�W�H�U���O�H�V���G�R�Q�Q�«�H�V���G�H���O�Ñ�L�Q�Q�X%&'($#!)$<!+/!
1;W(/! 9/)! &33+'7&1'=)8! M#! ,<&#9! (/<7'! B,&+/(/#1! [! *+&'#! Z/(&<B7;&+!3-$<! )/)!
7-#)/'+)!/1!</+/71$</)0!)-#!)-$1'/#!&$!+-#,!7-$<)8!
D!�1�R�X�V�� �X�W�L�O�L�V�R�Q�V�� �O�H�V�� �W�H�U�P�H�V�� �G�Ñ�Ð�D�J�H�Q�W�Ñ�� �H�W�� �Ð�S�D�W�L�H�Q�W�Ñ�� �S�R�X�U�� �G�«�V�L�J�Q�H�U�� �G�H�V�� �P�D�F�U�R%<A+/)!
�V�«�P�D�Q�W�L�T�X�H�V�����P�D�L�V���L�O���I�D�X�W���J�D�U�G�H�U���¢���O�Ñ�H�V�S�U�L�W���T�X�Ñ�L�O���Q�H���V�Ñ�D�J�L�W���T�X�H���G�Ñ�X�Q�H���V�L�P�S�O�L�I�L�F�D�W�L�R�Q��
9/!+&!3<B)/#1&1'-#!K!+/)!<A+/)!)B(&#1'.$/)!9/:<&'/#1!\1</!9B='#')!1&$1-+-,'.$/(/#1!
�S�R�X�U���F�K�D�T�X�H���O�D�Q�J�X�H���D�I�L�Q���G�Ñ�H�Q���G�L�V�W�L�Q�J�X�H�U���H�Q�V�X�L�W�H�����S�D�U���J�«�Q�«�U�D�O�L�V�D�W�L�R�Q�����G�H�V���F�D�W�«�J�R�U�L�H�V��
1<&#):/<)&+/)!GZ/(&<B7;&+0!E]]^&!_!6J8!
V!`/! )$=='C/!#&0!9/! (\(/! .$/ !+/! )$=='C/!#! ! �V�S�«�F�L�I�L�T�X�H�� �G�H�V�� �S�U�R�F�ª�V�� �Q�Ñ�D�\�D�Q�W�� �S�R�X�U��
&<,$(/#1G)J!.$/!9/)!3/<)-##/ )!9$!9')7-$<)!GE!-$!DJ0! '#9'.$/!$#/!#/$1<&+')&1'-#!
9/)!-33-)'1'-#)!9/!1/(3)8!`/)!)$=='C/) !)-#1!/#!9')1<'6$1'-#!7-(3+B(/#1&'</!&:/7!
+/)!)$=='C/)!(&<.$&#1!+/!3<B1B<'18!



   LES APPLICATIFS DANS �8�1�(���/�$�1�*�8�(���$���µ�9�2�,�;���,�1�9�(�5�6�(�¶ 169 
 

 

�D�O�J�R�Q�T�X�L�H�Q�Q�H�V�� �Q�Ñ�L�Q�G�H�[�H�Q�W�� �J�«�Q�«�U�D�O�H�P�H�Q�W�� �S�D�V��3+$)! 9/! 9/$C!
&<,$(/#1)!.$'0!+/!7&)!B7;B&#10!</#:-'/#1!&$C!=-#71'-#)!)2#1&C'.$/)!
)$H/1! /1! -6H/18! OW)! +-<)0! 9&#)! $#/! =-<(/! :/<6&+/! 9-##B/0! 1-$1/!
�R�S�«�U�D�W�L�R�Q���V�X�U���O�D���G�L�D�W�K�ª�V�H���H�V�W���V�X�V�F�H�S�W�L�E�O�H���G�Ñ�D�Y�R�L�U���G�H�V���U�«�S�H�U�F�X�V�V�L�R�Q�V��
�V�X�U�� �O�Ñ�D�O�L�J�Q�H�P�H�Q�W�� �H�W�� �S�D�U�� �F�R�Q�V�«�T�X�H�Q�W�� �V�X�U�� �O�D�� �G�L�V1<'6$1'-#! /1! +/!
(&<.$&,/!9/)!<A+/)!)B(&#1'.$/)8!

"LLM%�$�,�0�8�1�����G�Ñ�D�S�U�ª�V���'�U�D�S�H�D�X������������!K!DDRJ!

GDJ &8$ !" #$ $ +'("''& $$ #)$$$$$$$ #&$$$$$$$$$$$$ #)+$$ &)%&'($#)+$
T/<)E!! 7$'</*L"N !! UCO'<!!?3)L/$1</!T+*#'( ! +'W:</!! T+*#'( !

F!H/!=&')!7$'</!+/)!+'W:</)!I !

68!! !" #$ $ +'("'' $ #), $ $ #&$ $ $ $ #)$$$$$$$ #&$
T/<)E!! 7$'</! OB(-1a!! *33+>B#B=8O'<!UCO'<!! ?3)L/$1</$

$ !"+#$ $ )&)'' $ #", $ &)%&'($ #) !
! T-))E!! /#=&#1! *33+TbYY!+'W:</!! b6+*#'( !
F!H/!=&')!7$'</!+/G)J!+'W:</G)J!3-$<!(-#!/#=&#1!I !

78!! !" #$ +'("'' $$ #), $ $ $ #) $ $ $ $ $ #*$$$$$$$ #&$
T/<)E!7$'</!! OB(-1a!! *33+>B#B=8"#:! UC"#:!! ?3)L/$1</$

$ !"+#$ $ )&)'' $ #", $ &)%&'($ #) $
! T-))E!! /#=&#1! *33+TbYY!+'W:</!! b6+*#'( !
F!(-#!/#=&#1!=&'1!7$'</!+/G)J!+'W:</G)J!3-$<!(-'!I !

! �'�D�Q�V���O�Ñ�H�[�H�P�S�O�H�����D�����O�Ñ�D�U�J�X�P�H�Q�W���F�X�L�W�����O�H�V���O�L�ª�Y�U�H�V�����H�V�W���O�Ñ�R�E�M�H�W�����F�H���T�X�L���H�V�W��
:')'6+/! -") !9/$C!B+B(/#1)!K!+&!:-'C!9'</71/!/1!+/!)$=='C/!9/!3+$<'/+!&#'(B!
'#9/CB![!+&!='#!9/!+&!=-<(/!:/<6&+/8!c#!D6!/1!D70!+/!7$'1!/)1!/C7+$!9/!+&!
=-<(/!:/<6&+/!K!+&!:-'C!9'</71/!</#:-'/!&$!6B#B='7'&'</!3<-($!-6H/1!/#!
D60!/1!+&!:-'C!'#:/<)/!&$!6B#B='7'&'</!)$H/1!/#!D7!d!+/)!7&<&71B<')1'.$/)!
9$!<B=B<&#1!9$!F!7$'1!I!#/!)-#1!3+$)!'#9/CB/)!K!'+!/)10!/#!.$/+.$/!)-<1/0!
B:'#7B!9/!+&!=-<(/!:/<6&+�H�����(�Q�����E���H�W�����F�����F�H�W�W�H���Ð�G�«�P�R�W�L�R�Q�ÑQ!�G�H���O�Ñ�D�U�J�X%
(/#1!F !7$'1!I!/)1!(&<.$B/!3&<!+/!)$=='C/!#), 0!-#!/#!9B9$'1!.$/!+&!6&)/!
:/<6&+/!/)1!1<':&+/#1/!(\(/!)'!9/$C!&<,$(/#1)!)/$+/(/#1!-#1!&77W)!
&$C!=-#71'-#)!)2#1&C'.$/)!)$H/1!/1!-6H/18!

c#!'##$%&'($#0!9/!#-(6</$)/)!=-<(/)!:/<6&+/)!'(3+'.$/#1!9/)!
�P�R�U�S�K�ª�P�H�V�� �U�H�O�H�Y�D�Q�W�� �G�H�� �O�D�� �G�L�D�W�K�ª�V�H���� �H�W�� �X�Q�H�� �S�D�U�W�L�H�� �G�Ñ�H�Q�W�U�H�� �H�X�[��
 
Q!�&�H���W�H�U�P�H���H�V�W���X�Q���F�D�O�T�X�H���G�H���F�H���T�X�H���F�H���V�H�U�D�L�W���O�Ñ�D�Q�J�O�D�L�V���Ð./,0+"0! �Ñ�����G�«�U�L�Y�«���G�X���Y�H�U�E�H��
�Ð+0$./, 0+/�Ñ���S�D�U���R�S�S�R�V�L�W�L�R�Q���¢���Ð+0$%10,0+/�Ñ$���Ð%10,0+"0!�Ñ�������1�L���O�H���W�H�U�P�H���D�Q�J�O�D�L�V�����Q�L���V�R�Q��
B.$':&+/#1!=<&#7')B!#/!=',$</#1!9&#)!+&!1/<('#-+-,'/!+'#,$')1'.$/!7-$<&#1/8!L-$)!
�O�Ñ�D�G�R�S�W�R�Q�V���Q�«�D�Q�P�R�L�Q�V���S�R�X�U���L�Q�V�L�V�W�H�U���V�X�U���O�Ñ�R�S�S�R�V�L�W�L�R�Q���H�Q�W�U�H���X�Q�H���Y�R�L�[���T�X�L���S�U�R�P�H�X�W��
$#!3&<1'7'3&#1!/#!$#/!=-#71'-#! )2#1&C'.$/! .$/+7-#.$/!G3<-(-1'-#J! /1!$#/!:-'C!
.$'0!&$!7-#1<&'</0!9B(/1!$#!3&<1'7'3&#1!9/!)&!=-#71'-#!)2#1&C'.$/!G9B(-1'-#J8!



170 SAUVANE AGNES  
 

3/$:/#1!\1</!7-#)'9B<B)!7-((/!9/)!&33+'7&1'=)8!b#!/#!9')1'#,$/!/#!
�H�I�I�H�W���S�O�X�V�L�H�X�U�V�����T�X�L���S�H�U�P�H�W�W�H�Q�W���G�Ñ�L�Q�W�U�R�G�X�L�U�H���X�Q�H���G�L�Y�H�U�V�L�W�«���G�H���U�¶�O�H�V��
)B(&#1'.$/) !K! 9&1'=! G6B#B='7'&'</e(&+B='7'&'</0! 9/)1'#&1&'</J0!
'#)1<$(/#10! &77-(3&,#&#10! 7'<7-#)1&#10! 3-))/))/$<0! 3&<1'7'3&#1!
�L�Q�G�L�U�H�F�W�����6�Ñ�\���D�M�R�X�W�H���X�Q���D�S�S�O�L�F�D�W�L�I���J�«�QB<'.$/!'#)B<&#1!$#!&<,$(/#1!
)$33+B(/#1&'</! [! $#! 3<B9'7&1! (-#-:&+/#10! )&#)! )3B7'='7&1'-#! 9$!
<A+/!)B(&#1'.$/!9$!1/<(/!&33+'.$B!GO<&3/&$!DPEQ0!O<&3/&$!DPERJ8!

�1�R�X�V���S�U�R�S�R�V�R�Q�V�����D�X���F�R�X�U�V���G�H���Q�R�W�U�H���S�U�«�V�H�Q�W�D�W�L�R�Q�����G�Ñ�D�E�R�U�G�H�U���O�H�V��
3<-6+B(&1'.$/)!(-<3;-)2#1&C'.$/)!)-$+/: B/)!3&<!+/)!&33+'7&1'=)![!
�S�D�U�W�L�U���G�H�V���G�R�Q�Q�«�H�V���G�H���O�Ñ�L�Q�Q�X%�D�L�P�X�Q�����4�X�H�O���U�¶�O�H���M�R�X�H���O�Ñ�D�S�S�O�L�F�D�W�L�I���G�D�Q�V��
+&!)3B7'='7&1'-#!9/)!<A+/)!)B(&#1'.$/)!/#!'##$%&'($# !f!5$/+)!123/)!
�G�Ñ�L�Q�W�H�U�D�F�W�L�R�Q�V�� �S�H�X�W%�R�Q�� �L�G�H�Q�W�L�I�L�H�U���H�Q�W�U�H�� �O�D�� �Ð�Y�R�L�[�� �L�Q�Y�H�U�V�H�Ñ�� �H�W�� �O�Ñ�X�V�D�J�H��
9/)!&33+'7&1'=)!f!5$/++/)!7&<&71B<')1'.$/)!9/)!&33+'7&1'=)!+/)!9-##B/)!
�G�H���O�Ñ�L�Q�Q�X���P�R�E�L�O�L�V�H�Q�W%/++/)!/1!.$/++/!123-+-,'/!9/)!&33+'7&1'=)!3/$1%
-#!9B='#'<!3-$<!7/11/!+&#,$/!f!O&#)!$#/!3/<)3/71':/!123-+-,'.$/!
�S�O�X�V���J�«�Q�«�U�D�O�H�����O�Ñ�«�W�X�G�H���G�H�V���R�S�«�U�D�W�L�R�Q�V���V�X�U���O�D���G�L�D�W�K�ª�V�H���H�Q���L�Q�Q�X%&'($#!
3-)/!+&!.$/)1'-#!9/!+&!3/<1'#/#7/!9/)!#-1'-#)!9/!1<&#)'1':'1B!/1!9/!
�Y�D�O�H�Q�F�H���G�D�Q�V���O�D���G�«�I�L�Q�L�W�L�R�Q���G�Ñ�X�Q���F�R�Q�F�H�S�W���F�R�P�P�H���F�H�O�X�L���G�Ñ�D�S�S�O�L�F�D�W�L�I�Þ!

A@ �/�H�V���D�S�S�O�L�F�D�W�L�I�V���G�H���O�˜�L�Q�Q�X,#%-./ )

A@?@ B(>)#'2.-(/&>)5()&C$()5#&%D)

234343 �(�[�H�P�S�O�H���G�¥�X�Q���Y�H�U�E�H���W�U�L�Y�D�O�H�Q�W$

Z/)!=-<(/)!:/<6&+/)!'##$/)!'#9/C/#1!&$!(&C'($(!9/$C!&<,$(/#1)8!
5$/!)/!3&))/ %1%'+!9&#)!+/!7&)!9/!:/<6/)!1<':&+/#1)!f!Z/)!/C/(3+/)!/#!
GVJ!3<B)/#1/#1!9/)!B#-#7B)!'(3+'.$&#1!$#!:/<6/!1<':&+/#1!123'.$/!
&='#!9/!(-#1</<!+/!7-(3-<1/(/#1!9/)!&<,$(/#1)!9/!123/!9&1'=8!

"LLM%*"NML!GO<&3/&$0!DPEQ!K!VQgJ!

GVJ &8! !" #$ �P�L�»$ $ $ #)$$$$$$$ #&$ $ $ )&)'' $$ ,"!&'( $#"''$$$$$$ #) $
! T/<)E!9-##/<*L"N ! UCO'<!?3)L/$1</! /#=&#1! 7;&1! O'('#! !b6: *#'( !

F!�M�H���G�R�Q�Q�H���X�Q���F�K�D�W�R�Q���¢���O�Ñ�H�Q�I�D�Q�W!I !

68! !" #$ $ �P�L�»$ $ $ #)$$$$$$$ #&$ $ $ )&)'' $$ ,/+&)*)! #�»�X$
! T/<)E!! 9-##/<*L"N ! UCO'<!?3)L/$1</! /#=&#1! H-$/1!!!!!!!!!!b6: "#&#!

F!�M�H���G�R�Q�Q�H���X�Q���M�R�X�H�W���¢���O�Ñ�H�Q�I�D�Q�W!I !

78! �3�X�»$ �P�L�»$ $ #/$$$$$$#&$ $ $ $ )&)'' $ #) $
T&$+! 9-##/<*L"N ! UCO'<!?3)L/$1</! /#=&#1! b6: *#'( !



   LES APPLICATIFS DANS �8�1�(���/�$�1�*�8�(���$���µ�9�2�,�;���,�1�9�(�5�6�(�¶ 171 
 

 

$ $ ,"!&'( $ #"''$$$$#)$
! 7;&1! O'('#!b6: *#'( !
F!�3�D�X�O���G�R�Q�Q�H���X�Q���F�K�D�W�R�Q���¢���O�Ñ�H�Q�I�D�Q�W!I !

98!�3�X�»$ �P�L�»$ $ $ #/$$$$$$ $#&$$ $ $ )&)'' $ #)$$$$$$$$$ ,/+&)*)! #�»�X!
!!T&$+! 9-##/<*L"N ! UCO'<!! ?3)L/$1</! /#=&#1! b6: *#'(! ! H-$/1!!!!!!!!!!b6: "#&#!
F!�3�D�X�O���G�R�Q�Q�H���X�Q���M�R�X�H�W���¢���O�Ñ�H�Q�I�D�Q�W!I !

�(�Q�����D�����F�H���T�X�L���H�V�W���G�R�Q�Q�«���H�V�W���G�H���J�H�Q�U�H���D�Q�L�P�«�����D�O�R�U�V���T�X�Ñ�H�Q�����E���F�H���U�¶�O�H��
)B(&#1'.$/!/)1! '#)1&#7'B!3&<!$#! '#&#'(B!K!-#!7-#)1&1/! .$/!+&!6&)/!
:/<6&+/!/)1!'9/#1'.$/8!`/11/!9/<#'W</!B1&#1!)/#)'6+/!&$!,/#</!&#'(B!
�R�X���L�Q�D�Q�L�P�«���G�H���V�H�V���D�F�W�D�Q�W�V�����R�Q���H�Q���G�«�G�X�L�W���T�X�H���O�Ñ�D�F�W�D�Q�W���L�Q9/CB!9&#)!+/!
�Y�H�U�E�H�� �S�D�U�� �O�Ñ�L�Q�W�H�U�P�«�G�L�D�L�U�H�� �G�X�� �V�X�I�I�L�[�H��#) ! ���J�O�R�V�«�� �Ð�Y�R�L�[�� �G�L�U�H�F�W�H�Ñ�� �P�D�L�V��
'#9'.$&#1!$#/!VW(/!3/<)-##/!#-#!&,/#1 RJ!/)1!+/!9/)1'#&1&'</8!*$7$#/!
(&<.$/!)/,(/#1&+/!)3B7'='.$/!#/!3<B7')/!7/!<A+/!)B(&#1'.$/ 3!c#!V&!
/1!V60!+/!F!9-#!�}�� �S�U�«�V�H�Q�W�H�� �O�D�� �P�D�U�T�X�H�� �G�L�I�I�«�U�H�Q�W�L�H�O�O�H�� �G�Ñ�Ð�R�E�Y�L�D�W�L�I�Ñg0! .$'!
�V�Ñ�D�S�S�D�U�H�Q�W�H�� �¢�� �X�Q�� �F�D�V�� �U�«�V�H�U�Y�«�� �D�X�[�� �Q�R�Q%3/<)-##/) S!&#'(B/)8!c#! V70!
1&#1!+/!9/)1'#&1&'</!.$/!+/!9-#!3-<1/#1!7/11/!(&<.$/!K!7/++/%�F�L���Q�Ñ�D���G�R�Q�F��
 
R!Z/)!(-<3;W(/)!1<&9'1'-##/++/(/#1!7-#)'9B<B)!7-((/!(&<.$&#1!+&!:-'C!9'</71/!
�G�D�Q�V�� �O�H�V�� �O�D�Q�J�X�H�V�� �D�O�J�R�Q�T�X�L�H�Q�Q�H�V�� �R�Q�W���I�D�L�W�� �O�Ñ�R�E�M�H�W���G�Ñ�X�Q�H�� �D�Q�D�O�\�V�H�� �D�O�W�H�U�Q�D�W�L�Y�H!K!)/+-#!
/#1</! &$1</)! h;-9/)! E]]Q0! ><'11&'#! E]]]0! i-99&<9! DPPS0! bC=-<9! DPEQ0! 7/)!
�P�R�U�S�K�ª�P�H�V���P�D�U�T�X�H�Q�W���O�D���S�H�U�V�R�Q�Q�H���F�R�Q�V�W�L�W�X�D�Q�W���O�Ñ�R�E�M�H�W���V�\�Q�W�D�[�L�T�X�H�����/�H���P�R�U�S�K�ª�P�H��#) !
/#!V&!/1!V6!'#9/C/<&'1!&'#)'!$#/!VW(/ !�S�H�U�V�R�Q�Q�H���Ð�R�E�M�H�W�Ñ�����1�R�X�V���Y�H�U�U�R�Q�V���T�X�Ñ�L�O���H�V�W���S�O�X�V��
�S�U�X�G�H�Q�W�� �G�H�� �F�R�Q�V�L�G�«�U�H�U�� �T�X�Ñ�L�O�� �L�Q�G�H�[�H�� �X�Q�H�� ��W(/ ! 3/<)-##/! #-# %&,/#1! 9&#)! $#!
&+',#/(/#1! &77$)&1'=! G'+! /)1! /#! /==/1! 3<B=B<&6+/! 9/! 3&<+/<! /#! 1/<(/)! 9/! <A+/)!
�V�«�P�D�Q�W�L�T�X�H�V���S�O�X�W�¶�W���T�X�H���G�H���I�R�Q�F�W�L�R�Q�V���V�\�Q�W�D�[�L�T�X�H�V�����O�Ñ�L�G�H�Q�W�L�I�L�F&1'-#!9/!7/)!9/<#'W</)!
�«�W�D�Q�W���O�L�«�H���D�X�[���T�X�H�V�W�L�R�Q�V���G�Ñ�D�O�L�J�Q�H�P�H�Q�W���T�X�H���Q�R�X�V���G�L�V�F�X�W�H�U�R�Q�V���S�O�X�V���O�R�L�Q����!
g!c#! 3+$)! 9/! +&! 9')1'#71'-#! &#'(Be'#&#'(B0! .$'! #/! 7-#7/<#/! .$/! +/)! <B=B</#1)!
</+/:&#1!9/!+&!7&1B,-<'/!9/)!VW(/) !3/<)-##/)!GF!H/!I!_!F !1$!I!B1&#1!3&<!#B7/))'1B!
&#'(B)0!:-'</! ;$(&'#G')BJ)J0!+/)!+&#,$/)!&+,-#.$'/##/)!<B)/<:/#1!$#!1<&'1/(/#1!
)3B7'='.$/![!+&!#-#%3/<)-##/0!3+$)!3&<1'7$+'W</(/#1!+-<).$/!7/++/%7'!/)1!&#'(B/ !K!
�X�Q���P�D�U�T�X�D�J�H�� �G�L�I�I�«�U�H�Q�W�L�H�O�� �D�S�S�H�O�«�� �Ð�R�E�Y�L�D�W�L�I�Ñ�� �D�S�S�D�U�D�°�W�� �G�ª�V�� �O�R�U�V�� �T�X�H�� �S�O�X�V�� �G�Ñ�X�Q�H����W(/!
3/<)-##/! &#'(B/! G�K�R�U�V�� �F�D�V�� �G�H�� �F�R�R�U�G�L�Q�D�W�L�R�Q���� �H�V�W�� �S�U�«�V�H�Q�W�H�� �G�D�Q�V�� �O�Ñ�«�Q�R�Q�F�«���O�H��
9')7-$<)8!O&#)!7/!7&)0!$#/!)/$+/!VW(/ !3/<)-##/! /)1!#-#%(&<.$B/0!1-$1/)!+/)!&$1</)!
�V�R�Q�W���¢���O�Ñ�R�E�Y�L�D�W�L�I�����(�Q���L�Q�Q�X�����O�H�V���D�F�W�D�Q�W�V���D�X���F�D�V���R�E�Y�L�D�W�L�I���Q�Ñ�R�Q�W���Q�R�U�P�D�O�H�P�H�Q�W���S�D�V���D�F�F�ª�V��
&$!(&<.$&,/!'#1<&:/<6&+0!7/!.$'!/#!�I�D�L�W���G�H�V���D�U�J�X�P�H�Q�W�V���R�E�O�L�T�X�H�V�����/�Ñ�L�Q�Q�X���H�W���T�X�H�O�T�X�H�V��
:&<'B1B)! 3<-7;/)! 3<B)/#1/#1! &$))'! 9&#)! 7/<1&'#)! 7-#1/C1/)! $#! (&<.$&,/!
9'==B</#1'/+!3-$<!+/)!'#&#'(B)8!O&#)!#-1</!1;W)/![!3&<&j1</0!#-$)!7-#)'9B<-#)!.$/!
�O�H�� �P�D�U�T�X�D�J�H�� �G�L�I�I�«�U�H�Q�W�L�H�O�� �R�E�Y�L�D�W�L�I�� �V�Ñ�D�S�S�D�U�H�Q�W�H�� �¢�� �X�Q�� �F�D�V��-6+'.$/0! [! 9')1'#,$/<!
7/3/#9&#1!9/!7/<1&'#)!/(3+-')!-6+'.$/)!9$!+-7&1'=8!
S!L-$)!</3</#-#)!+&!1/<('#-+-,'/!9/!>/#:/#')1/!E]gg!.$'! /C3<'(/!+&!9')1'#71'-#!
�H�Q�W�U�H�� �O�H�V�� �S�H�U�V�R�Q�Q�H�V�� �G�X�� �G�L�V�F�R�X�U�V�� ���S�U�R�S�U�H�P�H�Q�W���G�L�W�H�V�������H�W�� �F�H�� �T�X�L�� �U�H�O�ª�Y�H�� �G�H�� �O�D�� �Ð�Q�R�Q%
�S�H�U�V�R�Q�Q�H�Ñ�����V�R�L�W���O�Ñ�H�Q�V�H�P�E+/!9/!7/!.$'!3/$1!\1</!</3<B)/#1B!3&<!+/)!VW(/) !3/<)-##/)8!
`/11/!)7'))'-#!/)1!3&<1'7$+'W</(/#1!#/11/!9&#)!+/)!+&#,$/)!&+,-#.$'/##/)8!



172 SAUVANE AGNES  
 

&!3<'-<'!<'/#! [! :-'<!&:/7!+&!)3B7'='7&1'-#!9/)!<A+/)!)B(&#1'.$/)8!Z/!
(-<3;W(/!9/!:-'C!9'</71/! #/!.$'!&33&<&'1!/#!V7!/1!V9!'#9'.$/!.$/!+&!
�S�O�D�F�H���G�Ñ�D�U�J�X�P�H�Q�W���R�E�M�H�W���Q�Ñ�H�V�W���S�D�V���L�Q�V�W�D�Q�F�L�«�H�����S�X�L�V�T�X�H���O�H���G�R�Q���F�R�P�P�H��
+/! 9/)1'#&1&'</! )-#1! &$! 7&)! -6:'&1'=8! `/)! /C/(3+/)! #-$)! (-#1</#1!
�T�X�Ñ�H�Q�� �L�Q�Q�X���� �X�Q�H�� �I�R�U�P�H�� �Y�H�U�E�D�O�H! �W�U�L�Y�D�O�H�Q�W�H�� �L�Q�G�H�[�H�� �O�Ñ�D�J�H�Q�W�� �H�W�� �O�H��
�G�H�V�W�L�Q�D�W�D�L�U�H�����O�R�U�V�T�X�Ñ�L�O���Q�Ñ�H�V�W���S�D�V���D�X���F�D�V���R�E�Y�L�D�W�L�I�������W�D�Q�G�L�V���T�X�H���O�H���S�D�W�L�H�Q�W��
/)1!/C7+$!9/!+&!=-<(/!:/<6&+/8!

�'�D�Q�V���O�H���F�D�V���G�Ñ�X�Q�H���I�R�U�P�H���Y�H�U�E�D�O�H���E�«�Q�«�I�D�F�W�L�Y�H�����R�Q���V�Ñ�D�W�W�H�Q�G���G�R�Q�F���¢���F�H��
�T�X�H�� �O�Ñ�D�U�J�X�P�H�Q�W�� �L�Q�W�U�R�G�X�L�W�� �S�D�U�� �O�Ñ�D�S�S�O�L�F�D�W�L�I�� �V�R�L�W��'#9/CB! 9/! +&! (\(/!
(&#'W</!)$<!+&!=-<(/!:/<6&+/0!3<-6&6+/(/#1!&$!9B1<'(/#1!9$!3&1'/#18!

234323 �/�¥�D�S�S�O�L�F�D�W�L�I���E�«�Q�«�I�D�F�W�L�I$
�/�Ñ�D�S�S�O�L�F�D�W�L�I�� �D�S�S�H�O�«�� �Ð�E�«�Q�«�I�D�F�W�L�I�Ñ�� �G�D�Q�V�� �O�D�� �J�U�D�P�P�D�L�U�H�� �G�H�� �O�Ñ�L�Q�Q�X��

GO<&3/&$!DPEQJ!'#1<-9$'1!$#!&<,$(/#1!9/!,/#</!&#'(B!&2&#1!$#/!
:&+/$<!,B#B<&+/!9/!9&1'=!��!�L�O���S�H�X�W���V�Ñ�D�J�L�U���G�Ñ�X�Q���G�H�V�W�L�Q�D�W�D�L�U�H��GQJ�����G�Ñ�X�Q��
(&+B='7'&'</!GRJ!�R�X���G�Ñ�X�Q���E�«�Q�«�I�L�F�L�D�L�U�H��GgJ8!`/!)$=='C/!#&!G.$'!&+1/<#/!
&:/7! #) ���� �Q�R�X�V�� �\�� �U�H�Y�L�H�Q�G�U�R�Q�V���� �H�V�W�� �O�H�� �V�H�X�O�� �P�R�\�H�Q�� �G�Ñ�L�Q�W�U�R�G�X�L�U�H�� �X�Q��
�D�F�W�D�Q�W���D�X���U�¶�O�H���V�«�P�D�Q�W�L�T�X�H���G�H���W�\�S�H���G�D�W�L�I���G�D�Q�V���O�D���Y�D�O�H�Q�F�H���G�Ñ�X�Q���S�U�R�F�ª�V��
�T�X�L�����V�L�Q�R�Q�����Q�Ñ�H�[�S�U�L�P�H���S�D�V���X�Q���W�H�O���U�¶�O�H�����&�H�W���D�S�S�O�L�F�D�W�L�I���Q�Ñ�H�V�W���F�R�P�S�D�W�L�E�O�H��
�T�X�Ñ�D�Y�H�F�� �O�H�V�� �Y�H�U�E�H�V�� �G�R�Q�W�� �O�D�� �V�W�U�X�F�W�X�U�H�� �D�U�J�X�P�H�Q�W�D�O�H�� �L�P�S�O�L�T�X�H�� �G�H�X�[��
&<,$(/#1)8!Z/)!=-<(/)!:/<6&+/)!&33+'7&1':/)!/#!GQJ!/1!GRJ!(-#1</#1!
�T�X�H�� �O�Ñ�L�Q�W�U�R�G�X�F�W�L�R�Q�� �G�H�� �O�Ñ�D�U�J�X�P�H�Q�W�� �G�D�W�L�I�� �H�Q�W�U�D�L�Q�H�� �O�D�� �G�«�P�R�W�L�R�Q��
)2)1B(&1'.$/! 9$! 3&1'/#1!d! /++/! /)1! (&<.$B/! 3&<! +/! )$=='C/!#5)6, 8!
�&�Ñ�H�V�W���D�O�R�U�V���O�Ñ�D�F�W�D�Q�W���L�Q�W�U�R�G�X�L�W���S�D�U���O�Ñ�D�S�S�O�L�F�D�W�L�I���T�X�L���H�V�W���L�Q9/CB!9&#)!+&!
=-<(/!:/<6&+/8!

"LLM%*"NML!GO<&3/&$0!DPEQ!K!DDR!_!DD^J!

GQJ $$$$!" #$$ ,)'("!)" $$ $ #, $$ #&$ $ $ $ $ #) $ $ #&$
!T/<)E!B7<'</%..7; !! OB(-1a!*33+>B#B=! ! ! UCO'<! ?3)L/$1</!

F!H/!+$'!B7<')!I !

GRJ $$$$!" #$$ +'(",&+$ #), $ $ #&$$$$$$$$$$$$$$$$$#)$$$$$$$$ #&$ $ $ �V�K�X�»�L�D�Q$ #�»�X$
!T/<)E!:-+/<!! OB(-1a!*33+>B#B=!! UCO'<!!?3)L/$1</! &<,/#1! b6: "#&#!

F!�M�H���O�X�L���Y�R�O�H���G�H���O�Ñ�D�U�J�H�Q�W!I !

GgJ &8! ! #$ &+)&"$ )*&+$$$$$$$$ #),$$$$$#&$ $ $ ,)''",&+/&+ $ #�L�»�X7$
! T-))E!3W</! )$)3/#9</!OB(-1a!?3)L/$1</! 3-7;/ ! ! b6: "#&#!
F!(-#!3W</!)$)3/#9!$#/!3-7;/ !I !

 
^ !�'�Ñ�D�S�U�ª�V�� �O�H�� �G�L�F�W�L�R�Q�Q�D�L�U�H�� �L�Q�Q�X�� �H�Q�� �O�L�J�Q�H�� ��;113)Kee9'71'-##&'</8'##$%
&'($#87&ek-<9)J0!+&!=-<(/!9/!6&)/!9$!:/<6/!/)1!)*&+)#&!G)$)3/#9</%?3)L/$1</J!

https://dictionnaire.innu-aimun.ca/Words
https://dictionnaire.innu-aimun.ca/Words


   LES APPLICATIFS DANS �8�1�(���/�$�1�*�8�(���$���µ�9�2�,�;���,�1�9�(�5�6�(�¶ 173 
 

 

68 ! #$ &+)&"$ )*&+$$$$$$$$$ #/$$$$$$$#&$ $ $ )%&"$#) !
! T-))E!3W</! )$)3/#9</!UCO'<!?3)L/$1</! <&(/ !b6: *#'( !

F!(-#!3W</!)$)3/#9!$#/!<&(/ !�}�����G�Ñ�D�S�U�ª�V���'�U�D�S�H�D�X��������������!

78 ! #$ &+)&"$ )*&+$$$$$$$$ #), $ $$#&$$$$$$$$$$$$$$$$$ #/$$$$$$$ #&$
T-))E!3W</! )$)3/#9</!OB(-1a!*33+>B#B=O'<!UCO'<!! ?3)L/$1</!

$ $ 8(&'(/%#) $ $ ,)''",&+/&+" $ #�»�X$
! X-)/3; ! b6: *#'( ! )&7! ! ! ! b6: "#&#!
F!�P�R�Q���S�ª�U�H���V�X�V�S�H�Q�G���X�Q�H���S�R�F�K�H���¢���O�Ñ�L�Q�W�H�Q�W�L�R�Q���G�H���-�R�V�H�S�K!I !

98 ! #$ &+)&"$ )*&+$$$$$$$$ #), $ #&$ $ $ $ #/$$ #&$
T-))E!3W</! )$)3/#9</!OB(-1a! *33+>B#B=O'<! UCO'<! ?3)L/$1</!

$ $ 8(&'(/%$#) $ $ )%&"$ #) $
! X-)/3; ! ! b6: *#'( ! <&(/ ! b6: *#'( !
F!(-#! �S�ª�U�H���V�X�V�S�H�Q�G���G�H�V���U�D�P�H�V���¢���O�Ñ�L�Q�W�H�Q�W�L�R�Q���G�H���-�R�V�H�S�K!I !

�(�Q�����D�����V�D�Q�V���T�X�Ñ�L�O���Q�Ñ�\���D�L�W���G�Ñ�D�S�S�O�L�F�D�W�L�I�����O�H���V�X�I�I�L�[�H���G�H���G�«�P�R�W�L�R�Q���H�V�W��
�G�«�M�¢���S�U�«�V�H�Q�W���S�X�L�V�T�X�H���O�H���S�D�W�L�H�Q�W���H�V�W���L�Q�D�Q�L�P�«���H�W���T�X�H���O�Ñ�D�J�H�Q�W���H�V�W���X�Q�H��
VW(/ !3/<)-##/ ] 8!Z/!3&1'/#1!'#&#'(B!/)1!9&#)!7/!7&)!/C7+$!9/!+&!=-<(/!
�Y�H�U�E�D�O�H���H�W���O�Ñ�D�E�V�H�Q�F�H���G�H���V�X�I�I�L�[�H���G�H���Y�R�L�[���G�L�U�H�F�W�H���V�X�S�S�R�V�H���T�X�H���O�D���I�R�U�P�H��
:/<6&+/! /)1! '#1<&#)'1':/0!7-#1<&'</(/#1! [!g6! -l!+/! )$=='C/!9/! :-'C!
�G�L�U�H�F�W�H�� �L�Q�G�L�T�X�H�� �T�X�H�� �O�D�� �I�R�U�P�H�� �Y�H�U�E�D�O�H�� �H�V�W�� �W�U�D�Q�V�L�W�L�Y�H���� �E�L�H�Q�� �T�X�Ñ�X�Q�H��
�S�O�D�F�H���G�Ñ�D�U�J�X�P�H�Q�W���Q�H���V�R�L�W���S�D�V���L�Q�V�W�D�Q�F�L�«�H�����S�X�L�V�T�X�H���O�Ñ�D�F�W�D�Q�W���V�X�V�S�H�Q�G�X��
/)1!&$!7&)!-6:'&1'=J8!c#!g&!/1!g60!+/!,/#</!&#'(B!-$!#-#!9$!3&1'/#1!
/)1!3<')!/#!7-(31/!9&#)!+&!=-<(/!:/<6&+/![!1<&:/<)!+/)!)$=='C/)!9/!
9'&1;W)/!K!#), !�«�Y�L�Q�F�H���O�Ñ�D�U�J�X�P�H�Q�W���L�Q�D�Q�L�P�«���H�Q�����D�����W�D�Q�G�L�V!.$/!+&!:-'C!
�G�L�U�H�F�W�H���D�S�S�D�U�D�°�W���V�L���O�H���S�D�W�L�H�Q�W���H�V�W���D�Q�L�P�«�������E�������&�H���Q�Ñ�H�V�W���S�O�X�V���O�H���F�D�V���G�D�Q�V��
+&!=-<(/!:/<6&+/!&33+'7&1':/!K!/#!g7!/1!g90!3/$!'(3-<1/!+/!,/#</!9$!
�S�D�W�L�H�Q�W���� �O�D�� �I�R�U�P�H�� �Y�H�U�E�D�O�H�� �H�V�W�� �O�D�� �P�¬�P�H���� �&�Ñ�H�V�W�� �G�R�Q�F�� �O�Ñ�D�U�J�X�P�H�Q�W��
�L�Q�W�U�R�G�X�L�W�� �S�D�U�� �O�Ñ�D�S�S�O�L�F�D�W�L�I���� �W�R�X�M�R�X�U�V�� �X�Q�� �D#'(B0! .$'! /)1! 3<')! /#!
7-(31/ !d! #-$)! :/<<-#)! .$/! 7/+&! &! 9/)! 7-#)B.$/#7/)! )$<!
�O�Ñ�D�O�L�J�Q�H�P�H�Q�W���¢���W�U�D�Y�H�U�V���F�H���T�X�L���D���«�W�«���G�«�F�U�L�W���F�R�P�P�H���O�H���V�\�V�W�ª�P�H���Ð�G�L�U�H�F�W%
�L�Q�Y�H�U�V�H�Ñ��!

 
F!'+!)$)3/#90!&77<-7;/0!H$7;/!..7;!I8!`/11/!=-<(/!:/<6&+/!/)1!(-<3;-+-,'.$/(/#1!
�L�Q�W�U�D�Q�V�L�W�L�Y�H���� �F�R�Q�W�U�D�L�U�H�P�H�Q�W�� �¢�� �O�D�� �I�R�U�P�H�� �G�H�� �O�Ñ�H�[�H�P�S�O�H�� �G�R�Q�Q�«�� �S�D�U�� �'�U�D�S�H�D�X�� �R�»��
)*&+)#, #&$ G)$)3/#9</%OB(-1a%?3)L/$1</J! /)1! 6':&+/#1! (&')! -l! +&! 3+&7/!
�G�Ñ�D�U�J�X�P�H�Q�W���G�X���m!)$)3/#9$!I! /)1!)$33<'(B/ 8!
] !�/�R�U�V�T�X�Ñ�X�Q�H�� ��W(/ ! �S�H�U�V�R�Q�Q�H�� �D�Q�L�P�«�H�� �H�V�W�� �D�J�H�Q�W���� �X�Q�H�� �F�R�Q�W�U�D�L�Q�W�H�� �V�Ñ�D�S�S�O�L�T�X�H�� �V�X�U�� �O�H��
3&1'/#1!'#&#'(B0!.$'!#/!3/$1!7-#)1'1$/<!+/!DW(/ !&<,$(/#1 !K!+/!)$=='C/!#), !'#1/<:'/#1!
�D�O�R�U�V�� �G�D�Q�V�� �O�D�� �I�R�U�P�H�� �Y�H�U�E�D�O�H�� �S�R�X�U�� �V�X�S�S�U�L�P�H�U�� �O�D�� �S�O�D�F�H�� �G�Ñ�D�U�J�X�P�H�Q�W�� �G�X�� �S�D�W�L�H�Q�W��
'#&#'(B8!



174 SAUVANE AGNES  
 

A@A@ �/�˜�D�S�S�O�L�F�D�W�L�I���L�Q�V�W�U�X�P�H�Q�W�D�O)

�,�O���H�V�W���O�H���V�H�X�O���P�R�\�H�Q���G�Ñ�L�Q�W�U�R�G�X�L�U�H���X�Q���U�¶�O�H���V�«�P�D�Q�W�L�T�X�H���G�Ñ�L�Q�V�W�U�X�P�H�Q�W��
[!+&!:&+/#�F�H���G�Ñ�X�Q���S�U�R�F�ª�V���T�X�L�����V�L�Q�R�Q�����Q�Ñ�H�[�S�U�L�P�H���S�D�V���F�H���U�¶�O�H�����,�O���Q�Ñ�H�V�W��
�F�R�P�S�D�W�L�E�O�H�� �T�X�Ñ�D�Y�H�F�� �G�H�V�� �Y�H�U�E�H�V�� �P�R�Q�R�Y�D�O�H�Q�W�V�� �H�W�� �O�D�� �I�R�U�P�H�� �Y�H�U�E�D�O�H��
�U�«�V�X�O�W�D�Q�W�H���G�H�P�H�X�U�H���L�Q�W�U�D�Q�V�L�W�L�Y�H�����G�D�Q�V���O�H���V�H�Q�V���R�»���O�Ñ�D�F�W�D�Q�W���X�Q�L�T�X�H���G�X��
3<-7W)! 9/! 6&)/! 7-#)1'1$/! +/! )/$+! &<,$(/#1! 9/! +&! =-<(/! :/<6&+/!
&33+'�F�D�W�L�Y�H�����/�H���J�H�Q�U�H���D�Q�L�P�«���L�Q�D�Q�L�P�«���G�H���O�Ñ�L�Q�V�W�U�X�P�H�Q�W���L�Q�W�U�R�G�X�L�W���S�D�U��
�O�Ñ�D�S�S�O�L�F�D�W�L�I���Q�Ñ�D���G�R�Q�F���S�D�V���G�Ñ�L�P�S�D�F�W���V�X�U���O�D���I�R�U�P�H���Y�H�U�E�D�O�H�����F�H���T�X�H���O�Ñ�R�Q��
7-#)1&1/!9&#)!+/)!/C/(3+/)!/#!GSJ8!

"LLM%*"NML !

GSJ &8!! %",&+/$ #&$ !/ $ �W�V�K�L�V�K�H�»�Q�X$
! (&<7;/< ! ?3)L/$1</! OB(NB9! :'/$C !
F!+/!:'/$C!(&<7;/ !�}�����G�Ñ�D�S�U�ª�V���'�U�D�S�H�D�X��������������!

63$ ,"'(+"*&$#�»�X$ $ $ %",&+/$ #&)+'(/$$ $#&$ $ !/ $$ $ �W�V�K�L�V�K�H�»�Q�X$
! 6m1-#!!!! b6: "#&#!! (&<7;/< ! *33+"#)1<!?3)L/$1</! OB(NB9!:'/$C !

! F!+/!:'/$C!�V�H���V�H�U�W���G�Ñ�X�Q���E�¤�W�R�Q���S�R�X�U���P�D�U�F�K�H�U!I!GO<&3/&$0!DPEQ!K!DD]J!

Z&!=-<(/!:/<6&+/!#-#%&33+'7&1':/!/#!S&!#/!3<B)/#1/!.$/!+/!)$=='C/!
9/!1/(3)!#-#!(&<.$B $#&8!c#!S60!+&!=-<(/!:/<6&+/!'#)1<$(/#1&+/!3-<1/!
�O�H�� �P�R�U�S�K�ª�P�H�� �G�Ñ�D�S�S�O�L�F�D�W�L�I�� �L�Q�V�W�U�X�P�H�Q�W�D�O�� �H�W�� �W�R�X�M�R�X�U�V�� �O�H�� �V�X�I�I�L�[�H��#&8!
�/�Ñ�D�F�W�D�Q�W���D�M�R�X�W�«���S�D�U���O�Ñ�D�S�S�O�L�F�D�W�L�I���H�V�W���R�E�O�L�J�D�W�R�L�U�H�P�H�Q�W���U�H�S�U�«�V�H�Q�W�«���V�R�X�V���O�D��
�I�R�U�P�H���G�Ñ�X�Q���V�\�Q�W�D�J�P�H�����P�D�L�V���L�O���Q�Ñ�H�V�W���S�D�V���L�Q�G�H�[�«���H�W���Q�H���F�R�Q�V�W�L�W�X�H���S�D�V���X�Q��
&<,$(/#1 !K!'+!)/!7-(3-<1/!7-((/!$#!7-(3+B(/#1!9$!3<B9'7&1EP8!Z/)!
=-<(/)! :/<6&+/)! '#)1<$(/#1&+/)! #/! )-#1! 3&)! 7-#7/<#B/)! 3&<! +/!
�V�\�V�W�ª�P�H���Ð�G�L�U�H�F�W%�L�Q�Y�H�U�V�H�Ñ��!

A@E@ �/�˜�D�S�S�O�L�F�D�W�L�I���F�R�P�L�W�D�W�L�I)

�/�Ñ�D�S�S�O�L�F�D�W�L�I�� �F�R�P�L�W�D�W�L�I�� �L�Q�W�U�R�G�X�L�W�� �O�Ñ�L�G�«�H�� �G�Ñ�D�F�F�R�P�S�D�J�Q�H�P�H�Q�W�� �G�D�Q�V��
�O�Ñ�D�F�W�L�R�Q���� �O�Ñ�D�F�W�D�Q�W�� �D�M�R�X�W�«�� �D�� �X�Q�� �U�¶�O�H�� �G�H�� �F�R%&,/#18! "+! 2! &! 9-#7! 9/)!
�F�R�Q�W�U�D�L�Q�W�H�V�� �V�X�U�� �O�Ñ�L�Q�V�W�D�Q�F�L�D�W�L�R�Q�� �G�H�� �F�H�� �U�¶�O�H�� �V�«�P�D�Q�W�L�T�X�H!���� �O�Ñ�D�F�W�D�Q�W��
'#1<-9$'1! /)1! #B7/))&'</(/#1! &#'(B! /1! ;$(&'#! GO<&3/&$0! DPEQ!K!

 
EP!�(�Q���F�H���V�H�Q�V�����O�H���P�R�U�S�K�ª�P�H���G�Ñ�L�Q�V�W�U�X�P�H�Q�W�D�O���V�H�P�E�O�H���L�Q�W�U�R�G�X�L�U�H���O�H���U�¶�O�H���G�Ñ�L�Q�V�W�U�X�P�H�Q�W��
[!$#!&$1</!#':/&$!9/!7-#)1'1$&#7/0!3$').$/!7/!9/<#'/<!#/!)/!7-(3-<1/!3&)!7-((/!
$#!&71�D�Q�W���G�X���Y�H�U�E�H�����/�H���V�W�D�W�X�W���Ð�G�Ñ�D�S�S�O�L�F�D�W�L�I�Ñ�����V�H�O�R�Q���O�D���G�«�I�L�Q�L�W�L�R�Q���T�X�Ñ�R�Q���D�G�R�S�W�H����!.$'!
�L�F�L���� �F�R�Q�V�L�V�W�H�� �H�Q�� �O�Ñ�D�X�J�P�H�Q�W�D�W�L�R�Q�� �G�H�� �O�D�� �Y�D�O�H�Q�F�H�� �S�D�U�� �O�Ñ�D�M�R�X�W�� �G�Ñ�X�Q�� �D�F�W�D�Q�W����! /)1!&+-<)!
9')7$1&6+/!/1!#&)+'(/$3-$<<&'1!\1</!7-#)'9B<B!7-((/!$#!(-<3;W(/!9/!9B<':&1'-#!
)/<:&#1! [! =-<(/<! �G�H�V�� �Y�H�U�E�H�V�� �G�«�F�U�L�Y�D�Q�W�� �X�Q�� �S�U�R�F�ª�V�� �S�R�X�U�� �O�H�T�X�H�O�� �O�D�� �P�H�Q�W�L�R�Q�� �G�Ñ�X�Q��
'#)1<$(/#1!/)1!#B7/))&'</!GF!�V�H���V�H�U�Y�L�U���G�H���Ð�L�Q�V�W�U�X�P�H�Q�W�Ñ���S�R�X�U���I�D�L�U�H���a!IJ8!



   LES APPLICATIFS DANS �8�1�(���/�$�1�*�8�(���$���µ�9�2�,�;���,�1�9�(�5�6�(�¶ 175 
 

 

������������ �&�H�W�� �D�S�S�O�L�F�D�W�L�I�� �Q�Ñ�H�V�W�� �F�R�P�S�D�W�L�E�O�H�� �T�X�Ñ�D�Y�H�F�� �G�H�V�� �Y�H�U�E�H�V��
(-#-:&+/#1)8!O&#)!+/)!/C/(3+/)!/#! G^J0!'+!2!&!6'/#!&$,(/#1&1'-#!9/!
+&!)1<$71$</!&<,$(/#1&+/!9$!:/<6/!3$').$/!+/!)$=='C/!9/!:-'C!9'</71/!
/)1!3<B)/#1!/#!^6!K!+/!7-%&,/#1!'#1<-9$'1!/)1!$#!&<,$(/#1!9$!3<-7W)0!
/1! #-#! 3&)! $#! 7'<7-#)1&#1! 7-((/! /#! G]J! -l! +&! =-<(/! :/<6&+/!
9/(/$</!'#1<&#)'1':/ EE8!

"LLM%*"NML !

G^J !&8! !" #$ $ *&'(%"$$ $ $ $ #! $
T/<)E!! (-#1/< %9&#)%+/%6-') ! ?3)L/$1</E_D!

F!H/!(-#1/!9&#)!+/!6-')!I!GO<&3/&$0!DPEQ!K!DD^J!

68!! ! #$ &"+'("9$$$$ *&'(%"$$$$$$$$$$$$$$$$$$ #,$$$$$$$$$$$ #)$$$$$$$$ #&$ $ $ �3�X�»$
T/<)E!*33+`-( E!(-#1/< %9&#)%+/%6-')!*33+`-( D!! UCO'<!?3)L/$1</!T&$+!
F!H/!(-#1/!9&#)!+/!6-')!&:/7!T&$+!I!GO<&3/&$0!DPEQ!K!DD^J!

G]J :/"*&)&$ )!"+/$ "+/+'(/$!"#$%&'"()! $;)!"*&)*)!"'(+"*&+$ %/"*&%"%&!)<$
)%&"(*!)!) *!"+$%&$+ 3$
F!M#/!=-')0!-#!/)1!(-#1B)!9&#)!+/!6-')!9$!7A1B!9/!+&!h':'W</!N&#'7-$&,&#!

3/#9&#1!$#!&#0!&:/7!7/+$'%�O�¢�� ���D�X�M�R�X�U�G�Ñ�K�X�L�� �G�«�F�«�G�«�����P�R�Q���J�U�D�Q�G%3W</!I!
GO<&3/&$0!DPEQ!K!EP]J!

�Æ$$ !" #$ *&'(%"$$$$$$$$$$$$$$$$$$$ #+$ $ #)! $)'("+ $!)!) $!" #$ $ ,&'(&, $
! T/<)E!(-#1/< %9&#)%+/%6-')!T<B1!! E3+!&:/7! OB(*6)1 L* ! T-))E!,<&#9%3W</!

F!#-$)! )-((/)! (-#1B)! 9&#)! +/! 6-')! &:/7! 7/+$' %�O�¢�� ���D�X�M�R�X�U�G�Ñ�K�X�L�� �G�«�F�«�G�«����
(-#!,<&#9 %3W</!I !

c#!^60!+/!7-%&,/#1!/)1!6'/#!'#9/CB!9&#)!+&!=-<(/!:/<6&+/!3&<!+/!
(-<3;W(/!9/! :-'C!9'</71/! #) 0! '#9'.$&#1!$#/!VW(/ !3/<)-##/!#-# %
&,/#18! Z/)! =-<(/)! :/<6&+/)! 7-('1&1':/)! )-#1! &+-<)! )-$(')/)! &$C!
�U�ª�J�O�H�V�� �T�X�L�� �U�«�J�L�V�V�H�Q�W�� �O�Ñ�D�O�L�J�Q�H�P�H�Q�W�� �H�Q�� �L�Q�Q�X���� �D�X�� �P�¬�P�H�� �W�L�W�U�H�� �T�X�H�� �O�H�V��
�I�R�U�P�H�V���Y�H�U�E�D�O�H�V���Ð�E�«�Q�«�I�D�F�W�L�Y�H�V�Ñ�����G�D�W�L�Y�H�V����!

A@F@ �/�˜�D�S�S�O�L�F�D�W�L�I���F�L�U�F�R�Q�V�W�D�Q�F�L�H�O)

�/�Ñ�D�S�S�O�L�F�D�W�L�I���F�L�U�F�R�Q�V�W�D�Q�F�L�H�O���D�M�R�X�W�H���X�Q���D�F�W&#1!&#'(B!-$!'#&#'(B![!$#!
:/<6/!9/!6&)/!(-#-:&+/#1 ED�����'�Ñ�D�S�U�ª�V���'�U�D�S�H�D�X�����V�R�Q���U�¶�O�H���V�«�P�D�Q�W�L�T�X�H��

 
EE!c#!G]J�����O�Ñ�D�F�F�R�P�S�D�J�Q�D�Q�W���H�V�W���L�Q�W�U�R�G�X�L�W���S�D�U��)'("+<$�L�O���Q�Ñ�\���D���S�D�V���G�H���V�X�I�I�L�[�H���P�D�U�T�X�D�Q�W��
�O�Ñ�D�O�L�J�Q�H�P�H�Q�W�����Ð�Y�R�L�[�� �G�L�U�H�F�W�H�Ñ�������'�H���S�O�X�V���� �O�H�� �P�R�U�S�K�ª�P�H�� �G�H�� �W�H�P�S�V�� �H�V�W���V�S�«�F�L�I�L�T�X�H�� �D�X�[��
3<-7W)! &2&#1! 3-$<! &<,$(/#1G)J! )/$+/(/#1! 9/)! 3/<)-##/)! 9$! 9')7-$<)!K! +&! EW</!
3/<)-##/!7-#)1'1$/!9-#7!+�Ñ�X�Q�L�T�X�H���D�U�J�X�P�H�Q�W���G�X���S�U�R�F�ª�V��!
ED!c#!GEPJ0!!"%/%#!)',#'='/!F !3&))/<!+&!#$'1!&))')G/J!)&#)!9-<('<!�}�����L�O���V�Ñ�D�J�L�W���G�R�Q�F���E�L�H�Q��
�G�Ñ�X�Q�� �S�U�R�F�ª�V�� �P�R�Q�R�Y�D�O�H�Q�W�� �F�R�Q�W�U�D�L�U�H�P�H#1! [! 7/! .$/! )&! 1<&9$71'-#! F!:/'++/<!I!3/$10!
9&#)!)-#!)/#)!1<&#)'1'=0!+&'))/<!7<-'</8!



176 SAUVANE AGNES  
 

/)1!9'=='7'+/![!7'<7-#)7<'</0!1&#1!'+!:&<'/!)/+-#!+/)!9'&+/71/)!'##$)!K!'+!
�L�Q�W�U�R�G�X�L�U�D�L�W�� �X�Q�� �D�F�W�D�Q�W�� �S�D�U�� �U�D�S�S�R�U�W�� �D�X�T�X�H�O�� �O�Ñ�D�J�H�Q�W�� �H�V�W�� �R�U�L�H�Q�W�«��
3;2)'.$/(/#10!$#/!<B=B</#7/!+-7&1':/!GO<&3/&$0!DPEQ!K!DD]J8!n!+&!
�G�L�I�I�«�U�H�Q�F�H�� �G�H�� �O�Ñ�L�Q�V�W�U�X�P�H�Q�W�D�O���� �O�Ñ�D�F�W�D�Q�W�� �D�S�S�O�L�T�X�«�� �H�V�W���S�U�L�V�� �H�Q���F�R�P�S�W�H��
9&#)!+&!=-<(/!:/<6&+/8!"+!/C')1/!9/$C!)$=='C/)!3-$<!7/1!&33+'7&1'=!K!/#!
EP6!/1!90!#5"6'(+&$'#1<-9$'1!$#!&71&#1!&#'(B!d!/#!EP70!#"'(+$'#1<-9$'1!
$#!&71&#1!'#&#'(B!GEP7J8!

"LLM%*"NML!GO<&3/&$0!DPEQ!K!DD]%DVPJ!

GEPJ &8! �0�D�»�L$$ !"%/%$$ #&$
! N&<'/! :/'++/<! ?3)L/$1</!

F!N&<'/!3&))/!+&!#$'1!&))')/![!:/'++/<!I !

68 �0�D�»�L$$ !"%/%$$ #"'(+&$$ $ #/$ $ #&$ $ $ &+)&"$ #) $
! N&<'/! :/'++/<! *33+`'<7O'<! UCO'<! ?3)L/$1</!3W</! b6: *#'( !

F!N&<'/!3&))/!+&!#$'1![!:/'++/<!)-#!3W</!I !

78 �0�D�»�L$ !"%/%$#"'(+$$$$$$$$$ $ $#), $ $ #&$$ $ $ $ �»)*&)'(*)! #�»�X$
! N&<'/! :/'++/<!*33+`'<7"#&#!! OB(-1a!! ?3)L/$1</! 9B3-$'++/!!!!!!b6: "#&#!

F!N&<'/!3&))/!+&!#$'1![!:/'++/<!+&!9B3-$'++/!I !

98 $!" #$ *) $ !"%/%$ #"'(+&$ $ $ #) $ $ $ #&$ $ $ $ ! #$ $$$&+)&"!
! T/<)E!o$1! :/'++/<! *33+`'<7O'<! UCO'<! ?3)L/$1</! T-))E!3W</!

F!H/!:&')!3&))/<!+&!#$'1![!:/'++/<!(-#!3W</!�}�����G�Ñ�D�S�U�ª�V���'�U�D�S�H�D�X��������������!

GEEJ !"+#$$ $ )+","*)%&$ $ #'(+$$ $ $ #/$ $ $ #! $
T/<)E!! \1</%9/6-$1%9/%9-) ! *33+`'<7"#&#! UCO'<! ?3)L/$1</E_D!

$ $ $ *)+'("+)%)+)*)! $ #"+$
! .$' %/)1%</,&<9B!! V),8OB3!
F!H/!)$')!9/6-$1!9-)![!+&!1B+B:')'-#!I !

�/�H�� �V�X�I�I�L�[�H�� �G�H�� �G�«�P�R�W�L�R�Q�� �D�S�S�D�U�D�°�W�� �H�Q�� �����F���� �S�X�L�V�T�X�Ñ�X�Q�� �L�Q�D�Q�L�P�«��
G(\(/!'#1<-9$'1!3&<!$#!&33+'7&1'=J!#/!3/$1!7-#)1'1$/<!$#!&<,$(/#1!
�G�Ñ�X�Q�� �S�U�«�G�L�F�D�W�� �W�U�D�Q�V�L�W�L�I�� �O�R�U�V�T�X�H�� �O�Ñ�D�X�W�U�H�� �D�U�J�X�P�H�Q�W�� �H�V�W�� �X�Q�H�� �Q�R�Q%
3/<)-##/8!b#!7-#)1&1/!.$/0!7-#1<&'</(�H�Q�W���D�X���E�«�Q�«�I�D�F�W�L�I�����O�Ñ�D�S�S�O�L�F�D�W�L�I��
7'<7-#)1&#7'/+!/)1!3+&7B!&:&#1!+/!)$=='C/!9/!9B(-1'-#!K!'+!2!&!9-#7!
�F�U�«�D�W�L�R�Q�� �G�Ñ�X�Q�H�� �S�O�D�F�H�� �G�Ñ�D�U�J�X�P�H�Q�W�� �S�D�U�� �O�Ñ�D�S�S�O�L�F�D�W�L�I���� �P�D�L�V�� �H�O�O�H�� �H�V�W��
)$33<'(B/!3&<!#), 8!c#!GEEJ�����O�D���Y�R�L�[���G�L�U�H�F�W�H���D�S�S�D�U�D�°�W���D�Y�H�F���O�Ñ�D�F�W�D�Q�W��
7'<7-#)1&#7'/+!'#&#'(B!K!+&!=-<(/!:/<6&+/!&33+'7&1':/!/)1!1<&#)'1':/!
�P�D�L�V�� �O�D�� �S�O�D�F�H�� �G�Ñ�D�U�J�X�P�H�Q�W�� �F�U�«�«�H�� �Q�Ñ�H�V�W�� �S�D�V�� �L�Q�V�W�D�Q�F�L�«�H���� �F�D�U�� �O�H��
�S�D�U�W�L�F�L�S�D�Q�W���L�Q�D�Q�L�P�«���Q�Ñ�D���S�D�V���D�F�F�ª�V���D�X���P�D�U�T�X�D�J�H���L�Q�W�U�D�Y�H�U�E�D�O�����'�D�Q�V���O�H��
�F�D�V���G�H���O�Ñ�D�S�S�O�L�F�D�W�L�I!�F�L�U�F�R�Q�V�W�D�Q�F�L�H�O���D�Q�L�P�«�����H�Q�������E���O�Ñ�D�F�W�D�Q�W���L�Q�W�U�R�G�X�L�W���H�V�W��
�D�X���F�D�V���R�E�Y�L�D�W�L�I���H�W���Q�Ñ�H�V�W���G�R�Q�F���S�D�V���L�Q�G�H�[�«���G�D�Q�V���O�H���Y�H�U�E�H�����F�D�U���O�Ñ�D�J�H�Q�W��



   LES APPLICATIFS DANS �8�1�(���/�$�1�*�8�(���$���µ�9�2�,�;���,�1�9�(�5�6�(�¶ 177 
 

 

/)1! $#/! #-# %3/<)-##/ EV8! c#! EP90! 3&<! 7-#1</0! '+! /)1! '#9/CB!K! +/!
(-<3;W(/!9/! :-'C!9'</71/!/)1! #)$/1!+&!=-<(/!9$!)$=='C/!9/!1/(3)!
'#9'.$/!. �X�Ñ�L�O���\���D���E�L�H�Q���X�Q���D�U�J�X�P�H�Q�W���Q�R�Q%3/<)-##/0!7-#1<&'</(/#1![!
GEEJ!-l!+/!)/$+!&<,$(/#1!'#9/CB!/)1!+&!EW</!3/<)-##/ EQ8!

�/�Ñ�D�S�S�O�L�F�D�W�L�I���F�L�U�F�R�Q�V�W�D�Q�F�L�H�O���L�Q�W�U�R�G�X�L�W��9-#7!)-'1!$#!&71&#1!'#&#'(B!
���M�D�P�D�L�V���L�Q�G�H�[�«�������V�R�L�W���X�Q���D�Q�L�P�«���T�X�L���S�H�X�W���¬�W�U�H���L�Q�G�H�[�«���V�Ñ�L�O���Q�Ñ�H�V�W���S�D�V���D�X��
7&)!-6:'&1'=8!O&#)!7/!9/$C'W(/!7&)0!+&!=-<(/!:/<6&+/!/)1!)-$(')/!&$C!
�F�R�Q�W�U�D�L�Q�W�H�V���O�L�«�H�V���¢���O�Ñ�D�O�L�J�Q�H�P�H�Q�W�����G�R�Q�F���D�X���V�\�V�W�ª�P�H���Ð�G�L�U�H�F�W%�L�Q�Y�H�U�V�H�Ñ��!

A@G �/�˜�D�S�S�O�L�F�D�W�L�I��27/7'%4.( )

O<&3/&$!DPER!'9/#1'='/!$#!&33+'7&1'=!3+$)!,B#B<'.$/0!.$'!'#)W</!$#!
<A+/! )$33+B(/#1&'</! [! $#! 3<B9'7&1! (-#-:&+/#10! )&#)! .$/! 7/! <A+/!
)B(&#1'.$/!)-'1!)3B7'='B8!"+!/C')1/!+[!/#7-</!$#!(-<3;W(/!'#)B<&#1!
+/)! &71&#1)! &#'(B)! G#+&+&! /#! '##$! )1&#9&<90!#++)=$/#! '##$! 9/!
T/))&('1J! /1! $#! &$1</! 3-$<! +/)! &71&#1)! '#&#'(B)!5#+&+! /#! '##$!
)1&#9&<90!#++! �H�Q�� �L�Q�Q�X�� �G�H�� �3�H�V�V�D�P�L�W������ �/�Ñ�L�Q�W�H�U�S�U�«�W�D�W�L�R�Q�� �G�X�� �U�¶�O�H��
�V�«�P�D�Q�W�L�T�X�H�� �G�H�� �O�Ñ�D�F�W�D�Q�W�� �D�M�R�X�W�«�� �G�«�S�H�Q�G�� �G�H�V�� �V�ª�P�H�V�� �L�Q�W�H�U�Q�H�V���W�D�Q�W�� �D�X��
�U�«�I�«�U�H�Q�W�� �G�H�� �F�H�W�� �D�F�W�D�Q�W�� �T�X�Ñ�D�X�� �S�U�«�G�L�F�D�W���� �&�Ñ�H�V�W�� �F�H�� �T�X�Ñ�L�O�O�X�V�W</#1! +/)!
�H�[�H�P�S�O�H�V�� �����E�� �H�W�� �F�� �R�»�� �O�Ñ�D�F�W�D�Q�W�� �D�M�R�X�W�«�� �Q�Ñ�D�� �S�D�V�� �O�H�� �P�¬�P�H�� �U�¶�O�H��
�V�«�P�D�Q�W�L�T�X�H�� �V�H�O�R�Q�� �T�X�Ñ�L�O�� �V�Ñ�D�J�L�V�V�H�� �G�H�� �V�D�Q�J�� ���m!7/! .$'! /)1! :-(' !IJ! -$!
�G�Ñ�X�Q�� �I�L�O�H�W�� ���m!7/! )$<! .$-'! -#! :-('1 !IJER8!Z&!=-<(/! :/<6&+/0! '#1<&#%
�V�L�W�L�Y�H�� �H�Q�� �����D���� �H�V�W�� �W�U�D�Q�V�L�W�L�Y�H�� �H�Q�� �����F���� �(�Q�� �����E���� �O�D�� �S�O�D�F�H�� �G�Ñ�D�U,$(/#1!
�F�U�«�«�H���S�D�U���O�Ñ�D�S�S�O�L�F�D�W�L�I���H�V�W���V�X�S�S�U�L�P�«�H���S�D�U���O�H���V�X�I�I�L�[�H���G�H���G�«�P�R�W�L�R�Q�����(�Q��
�����F���� �H�O�O�H�� �Q�Ñ�H�V�W�� �S�D�V�� �L�Q�V�W�D�Q�F�L�«�H�� �S�X�L�V�T�X�H�� �O�Ñ�D�F�W�D�Q�W�� �D�M�R�X�W�«�� �H�V�W�� �D�X�� �F�D�V��
�R�E�O�L�T�X�H���H�W���Q�Ñ�D���G�R�Q�F���S�D�V���D�F�F�ª�V���¢���O�D���S�O�D�F�H���G�Ñ�D�U�J�X�P�H�Q�W��!

!

 
EV!Z/! (&<.$&,/! 9'==B</#1'/+! -6:'&1'=! '(3+'.$/! .$/! 9/$C! &71&#1)! &#'(B)! 9/! VW(/!
3/<)-##/!#/!3/$:/#1!\1</!'#9/CB)!/#!(\(/!1/(3)!9&#)!+&!=-<(/!:/<6&+/8 !
EQ!`/+&! /)1! #-1&((/#1! :') '6+/! ,<m7/! &$! (-<3;W(/! 9/! 1/(3)! #! ! .$'0! 7-((/!+/!
�S�U�«�F�L�V�H�� �O�D�� �J�O�R�V�H���� �H�V�W�� �V�S�«�F�L�I�L�T�X�H�� �D�X�[�� �S�U�R�F�ª�V�� �Q�Ñ�L�P�S�O�L�T�X�D�Q�W�� �T�X�H�� �G�H�V�� �S�H�U�V�R�Q�Q�H�V��
�S�U�R�S�U�H�P�H�Q�W�� �G�L�W�H�V���� �/�Ñ�D�O�W�H�U�Q�D�Q�F�H�� �G�H�V�� �V�X�I�I�L�[�H�V�� �G�H�� �W�H�P�S�V�� �V�H�O�R�Q�� �O�H�� �W�\�S�H�� �G�Ñ�D�U�J�X�P�H�Q�W��
'(3+'.$B! 9&#)! +/! 3<-7W)! G3/<)-##/! 3<-3</(/#1! 9'1/! -$! #-# %3/<)-##/J! /)1!
<B:B+&1<'7/! 9/! +&! )7'))'-#!#/11/! -33-)&#1! +/)!3/<)-##/)! 3<-3</(/#1! 9'1/)! /1! +/)!
#-#%3/<)-##/)!9&#)!+/)!+&#,$/)!&+,-#.$'/##/)8!
ER!�/�H���J�H�Q�U�H���D�Q�L�P�«���R�X���Q�R�Q���G�H���O�Ñ�D�F�W�D�Q�W���D�M�R�X�W�«���Q�Ñ�H�Q�W�U�H���S�D�V���H�Q���M�H�X!K!+/)!=-<(/)!:/<6&+/)!
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�Ð�6���K�H���V�P�R�N�H�V���P�D�U�L�M�X�D�Q�D���Ñ!

�/�Ñ�H�[�H�P�S�O�H��GEVJ! (/1! /#! <&33-<1! +&! =-#71'-#! )2#1&C'.$/! 9/)!
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�&�H�W���D�S�S�O�L�F�D�W�L�I���H�V�W���O�H���V�H�X�O���P�R�\�H�Q���G�Ñ�L�Q�W�U�R�G�X�L�U�H���X�Q���V�H�F�R�Q�G���D�F�W�D�Q�W��
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�������G������ �'�D�Q�V�� �O�Ñ�«�Q�R�Q�F�«�� �����D0!-#! :-'1! .$/!+&!9/)1'#&1'-#!G+/)!+'/$C! /#!
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�O�R�U�V�T�X�Ñ�L+)!)-#1!7'<7-#)1&#1)!K!/#!Eg6!+/!)2#1&,(/!9B)',#&#1!+/!+'/$!
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F!"+)!&11/<<'))/#1!)$<!$#/!B,+')/8!I !

78$ +&/&$ $ #+&+&$$ #)+)=$ $ $ !/ $$ $ &)+'("!)*)!+)* &$
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! Y$68T/<=! )/7!! ! V),8OB3!

F!*11/<<'))-#)!)$<!7/11/!B3'#/11/!6+&#7;/!)B7;B/!q!I !
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�F�Ñ�H�V�WĤH�G�L�U�H���V�H���W�H�Q�L�U���¢���V�D���S�O�D�F�H�����G�D�Q�V���O�Ñ�H�[�H�P�S�O�H��������������%
%

S@U4 �7�K�L�K�µ�Ø��& & & �µ�Ø�E�D�W�K�H��& & & ()('*(& && �W�e�H#�J�µ�Ø��%%
Q2AA;@93`)(%%% �D�X�M�R�X�U�G�Ñ�K�X�L��% % &')/#)%%% Og:NH,+33(%%
'*%#�]�K�µ�Ø�W�K�H��& & & & . #�Q�µ�Ø�]�K�L�Ø��&& & & �W�D�W�e�H��&
Q2AA;@H�J�U�D�Q�G�H���V���X�U��%% 8A<+:?;; =a97(<+-/%%% :BB%
C%�3�X�L�V�T�X�H�� �W�D�� �P�ª�U�H�� �H�V�W�� �D�E�V�H�Q�W�H�� �D�X�M�R�X�U�G�Ñ�K�X�L���� �W�D�� �J�U�D�Q�G�H�� �V���X�U�� �O�D��
)(3&0',()'9 %D%%%
S2J:!H\GJ%@I>M;ZcW4%
S!)'7-,/#+.%+)#?#.'0(%;%P&JA7<&+>B+<&3%3'+<&,%>>&D%>>&%?&DA<&*+<&Q4%%%%%

%

J(%&)E*#8(%)#%Y-'./%^%0-#%($/%,0'#)(3(./%&+0=$E3#Y-(5%(/%$+.%$(.$%
0+,'/#*% ($/% (.% )E'0#/E% &(-% '//($/E9% :0% #./)+7-#/% 0(% &0-$%$+-1(./% 7($%
#.$/)-3(./$9%F1(,%,(//(%1'0(-)%#0%($/%/)`$%$+-1(./% '//($/E%$-)%7($%
1()<($%/)'.$#/#*$5%,+33(%(.%S@n45%3'#$%E?'0(3(./% $-)% 7($%1()<($%
#./)'.$#/#*$5%,+33(%(.%S@Z4] 9%
%

S@n4 �1�µ�Ø�]�K�L�Ø�V�K�F�K�«�[�F�K�L��& �Z�¯�Ø��%% t�Z�D�W�e�«%u%% -#5(/'*)&& & (!" %%
^9&(#.(%%% % % -.%%% t)+<(%%uhG%8A<+:; =/-()%% Og:N%
�L�N�µ�Ø��&& & & �W�K�L�Ø�N�e�«��&
?)'.793`)(%%% NOb;2Kg 9Ah%
C%J'%?)'.7H3`)(%(.%/-'%T-$/(%-.%(.%0(%*)'&&'./%'1(,%$'%)+<(9%D%SN+)$(=%
>M]I;ZWM9>>%d%h(+)?(%V#00()4%

%
S@Z4 �Q�¯�Ø�N�D�V�K�L�Ø�J�D����&�Z�¯�Ø��&& E'*-5( #/'%&&& -#'(%#*)'*(&& & &&&&&�W�e�«�J�R�Ø%

&()$+..(%% %-.( % /+-/ H:G!OGA!! 8A<+:; =AD=$(90'1()%%% '*#.9Y-(%
C%�Þ���S�R�X�U���T�X�H���J�U�¤�F�H���¢���W�R�L���X�Q�H���S�H�U�V�R�Q�Q�H���S�X�L�V�V�H���H�Q�W�L�ª�U�H�P�H�Q�W���V�H���O�D�Y�H�U%D%%%
SN�R�U�V�H�\�����������������������������3�D�W�K�L��H�1�R���S�D�]�K�L��%
S!)'7-,/#+.%+)#?#.'0(%;%C%3A&'*('&EJ&!+(?3&AD&JA7&A?+&2+<3A?&!(J&E('*+&
(>>&AN+<4%D4%

%

�/�D���G�L�V�W�L�Q�F�W�L�R�Q���H�Q�W�U�H���O�Ñ�D�G�H�V�V�L�I���H�W���O�Ñ�L�Q�V�W�U�X�P�H�Q�W�D�O���Q�Ñ�H�V�W���S�D�V���W�R�X�M�R�X�U�V��
�Q�H�W�W�H�����D�L�Q�V�L���T�X�H���Q�R�X�V���O�H���P�R�Q�W�U�H���O�Ñ�H�[�H�P�S�O�H�������������G�D�Q�V���O�H�T�X�H�O���O�H�V���G�H�X�[��
#./()&)E/'/#+.$%$+./%&+$$#<0($%;%

%
%

 
] %%�/�Ñ�H�[�H�P�S�O�H�������������H�V�W���S�D�U���D�L�O�O�H�X�U�V���O�Ñ�X�Q���G�H�V���U�D�U�H�V���R�»���O�Ñ�D�U�J�X�P�H�Q�W���D�S�S�O�L�T�X�«���H�V�W���D�Q�L�P�«��

���R�X���S�O�X�W�¶�W�����L�F�L�����S�H�U�V�R�Q�Q�L�I�L�«�����H�W���H�Q�F�R�G�«���V�X�U���O�H���Y�H�U�E�H���D�Y�H�F���3�����,�O���V�Ñ�D�J�L�W���G�Ñ�X�Q�H���S�L�H�U�U�H��
�X�W�L�O�L�V�«�H���S�R�X�U���I�D�L�U�H���G�H�V���V�X�G�D�W�L�R�Q�V�����¢���O�D�T�X�H�O�O�H���O�H���S�U�R�W�D�J�R�Q�L�V�W�H���V�Ñ�D�G�U�H�V�V�H����%



210 JULIE MARSAULT  
 

 

S@c4 tR(?-$( #5(/'*)/'*% %u%%t,(?)B+u%% % %#2"/+&%
t1#'.7( H"',"E%%% uhG%t<+-#00#(uhG%% 8A<+:; O8K =F>Ah9*'#)(%%
'" #�P�L�Ø�N�e�H��&
:BBHF\L 9>Ah%
C%P(%1'#$%*'#)(%7($%"'3<-)?()$%(/d'1(,%7(%0'%$'-,(9%D%
S2JXNQ%@II@;@9>4%

%

Q')% '#00(-)$5% 0(% &)E*#8(%)#&#./)+7-#/% &')*+#$% -.(% )'#$+.% +-%
3+/#1'/#+.%'-%&)+,`$%�Ë%$+-1(./5%3'#$%&'$%/+-T+-)$5%'1(,%7($%1()<($%
&$=,"+0+?#Y-($9%J(%$(.$%,'-$'0%7(%)#%($/%#00-$/)E%7'.$%S@W4%&+-)%-.%
1()<(% .+.% &$=,"+0+?#Y-(5% (/% 7'.$% S@M4% &+-)% -.% 1()<(%
&$=,"+0+?#Y-(9%Sg+#)%'-$$#%0'%$(,/#+.%@9@94%

%
S@W4 �2�Ø#�Z�µ�Ø�[�S�D�Q�L��&& & �«�J�R�Ø����& & '*"'*7*(& %

Q>AhHa/)(9&'-1)(%% ,+33(%% &)($Y-(%%
%'(#"#�W�q�H��&
8A<>8+;J: =F>AhH3+-)#)%
C%�&�R�P�P�H���M�H���V�X�L�V���S�D�X�Y�U�H�����M�Ñ�D�L���I�D�L�O�O�L���P�R�X�U�L�U���G�H���©�D��%D%
���'�R�U�V�H�\�������������������������������:�D�]�K�¯���DH?'"}?(4%

S@M4 �V�K�µ�Ø%%t�:�«�J�L�W�K�H�V�K�W�µ�Ø%u%%% -#$7*+#�K�Q�µ�Ø#E%(!"4%
(/%% %tV(.7#'./%%%%%uhG%%8A<>8+;J: ='1+#)9&(-)HRFKHBOQ2B!%
C%�(�W���L�O�V���D�Y�D�L�H�Q�W���S�H�X�U���¢���F�D�X�V�H���G�X���0�H�Q�G�L�D�Q�W���>�L���H�����G�H���F�H���T�X�Ñ�L�O���S�R�X�U�U�D�L�W���O�H�X�U��
*'#)(w%D%
SN+)$(=%>M]I;UUZ9U%d%K#?%O0e4%

%

�'�H�X�[���U�H�P�D�U�T�X�H�V���V�Ñ�L�P�S�R�V�H�Q�W���T�X�D�Q�G���¢���F�H���V�H�Q�V���G�X���S�U�«�I�L�[�H��)#�����'�Ñ�X�Q�H��
�S�D�U�W�����E�L�H�Q���T�X�Ñ�L�O���S�X�L�V�V�H���V�H���U�D�S�S�U�R�F�K�H�U���G�Ñ�X�Q���F�D�X�V�D�W�L�I���V�«�P�D�Q�W�L�T�X�H�P�H�Q�W����
�L�O�� �H�Q�� �H�V�W�� �E�L�H�Q�� �G�L�V�W�L�Q�F�W�� �I�R�U�P�H�O�O�H�P�H�Q�W���� �1�R�X�V�� �Y�R�\�R�Q�V�� �T�X�Ñ�H�Q�� ���������� �O�H��
1()<(%'&&0#Y-E%�¯�W�¥�H%C%3+-)#)%^%,'-$(%7(%t8u%D%(.,+7(%0'%&()$+..(%Y-#%
3(-)/%'1(,%-.(%3')Y-(%'?(./#1(5%,(%Y-#%.(%$()'#/%&'$%0(%,'$%$#%)#%
#./)+7-#$'#/% -.% ,'-$'/(-)% &)(.'./% 0'% &0',(% 7-% $-T(/>I ���� �/�Ñ�R�P�D�K�D��
&+$$`7(% &0-$#(-)$% ,+.$/)-,/#+.$% ,'-$'/#1($% 7'.$% 0($Y-(00($%
�O�Ñ�D�U�J�X�P�H�Q�W���V�X�M�H�W���L�Q�L�W�L�D�O�����O�H���F�D�X�V�D�W�D�L�U�H�����G�H�Y�L�H�Q�W���O�Ñ�R�E�M�H�W�����F�I�����0�D�U�V�D�X�O�W��
@I@>5%,"'&#/)(%Z49%%

�'�Ñ�D�X�W�U�H���S�D�U�W�����O�H���S�U�«�I�L�[�H��)#%'&&0#Y-E%^%7($%1()<($%&$=,"+0+?#Y-($%
#./)+7-#/%-.%')?-3(./%7#$/#.,/%7-%$/#3-0-$9%J(%&)E*#8(%)#%(.%S@M4%
�S�H�U�P�H�W���G�Ñ�L�Q�W�U�R�G�X�L�U�H���O�D���U�D�L�V�R�Q���S�R�X�U���O�D�T�X�H�O�O�H���O�H���V�X�M�H�W���H�V�W���D�S�S�U�«�K�H�Q�V�L�I����
(/% T(% 3+./)()'#% 7'.$% 0'% $(,/#+.% @9@% Y-(% ,(//(% )'#$+.% ,+))($&+.7%
 
>I%J(%1()<(%#./)'.$#/#*%�W�¥�«%C%3+-)#) %D%($/%-.%1()<(%#./)'.$#/#*%',/#*5%Y-#%(.,+7(%$+.%

�V�X�M�H�W���F�R�P�P�H���$�����/�Ñ�D�M�R�X�W���G�H���O�Ñ�D�S�S�O�L�F�D�W�L�I��)#%(.%S@W4%.(%3+7#*#(%(.%)#(.%0(%3')Y-'?(%
7(%,(%$-T(/9%%



   LES CONSTRUCTIONS AP�3�/�,�&�$�7�,�9�(�6���'�(���/�¶�2�0�$�+A 211 
 

 

 

#3&0#,#/(3(./%^%-.%E1E.(3(./%+-%-.%E/'/%7(%*'#/9%~%&')/#)%7-%1()<(%
#./)'.$#/#*%$-*+%$#?.#*#'./% C%�U�H�V�V�H�Q�W�L�U�� �G�H�� �O�Ñ�D�S�S�U�«�K�H�Q�V�L�R�Q�� �R�X�� �G�H��
�O�Ñ�L�Q�V�«�F�X�U�L�W�«���� �Y�L�Y�U�H�� �G�D�Q�V�� �O�D�� �F�U�D�L�Q�W�H�� �G�
�X�Q�� �G�D�Q�J�H�U�� �Q�R�Q�� �Y�L�V�L�E�O�H�� �R�X��
#.,()/'#. %D% SN+)$(=5%.97945%0(% 1()<(% '&&0#Y-E%)$7*+&$#?.#*#(% C%a/)(%
'&&)E"(.$#*%^%,'-$(%7(d^%&)+&+$%7(%t8u%�}�����,�O���V�H���G�L�V�W�L�Q�J�X�H���G�Ñ�X�Q���D�X�W�U�H��
1()<(5%�Q�µ�Ø�S�H%C%,)'#.7)(%t8u%�}�����R�»���O�Ñ�R�E�M�H�W���D���O�H���U�¶�O�H���V�«�P�D�Q�W�L�T�X�H���G�Ñ�X�Q��
$/#3-0-$9%%

O.*#.5% +-/)(% 0($% /)+#$% $(.$% #7(./#*#E$% ,#H7($$-$�Ë'7($$#*5%
#.$/)-3(./'05%,'-$'0 �Ë5%0(%&)E*#8(%)#%($/%0(%$(-0%Y-#%&-#$$(%$(%,+3<#.()%
'1(,% -.% '-/)(% &)E*#8(% +<0#Y-(9% F#.$#5% 0($% .+3<)(-8% 1()<($%
,+3&)(.'./%-.%&)E*#8(%+<0#Y-(%7E3+/#1E5%,+33(%�X�W�K�µ�Ø���m&'//)'&()%
t8u%�}�����Q�H���S�H�X�Y�H�Q�W���¬�W�U�H���G�«�U�L�Y�«�V���T�X�Ñ�D�Y�H�F��)#%&+-)%&)(.7)(%-.%')?-3(./%
�V�X�S�S�O�«�P�H�Q�W�D�L�U�H���D�X�W�U�H���T�X�Ñ�X�Q���E�«�Q�«�I�L�F�L�D�L�U�H���R�X���P�D�O�«�I�L�F�L�D�L�U�H��%F#.$#5%(.%
S@]45% 0(% &)E*#8(%)#%($/% -/#0#$E% &+-)% #./)+7-#)(% -.% 0+,'/#*% #.($$#*%;%
�O�Ñ�D�U�E�U�H�� �D�W�W�U�D�S�H�� �O�D�� �P�D�L�Q�� �G�X�� �S�U�R�W�D�J�R�Q�L�V�W�H�� �H�W�� �O�D�� �F�R�L�Q�F�H�� �G�D�Q�V�� �V�H�V��
�E�U�D�Q�F�K�H�V���� �8�Q�� �S�U�R�F�«�G�«�� �G�Ñ�K�D�U�P�R�Q�L�H�� �Y�R�F�D�O�L�T�X�H�� �F�K�D�Q�J�H�� �O�H��)#&(.%7#5%
�D�S�U�ª�V���O�Ñ�D�S�S�D�U�L�W�L�R�Q���G�Ñ�X�Q�H���«�S�H�Q�W�K�ª�V�H�����W�K������%

%

S@]4 �1�R�Ø�E�«��& ($�e�£��& & +'"&&& & .'( #�¼�W�K�R�Ø#%&& & �W�e�H��%
3'#.%% NOb;QL9Ah%%Q2AA;U%%% 8A='//)'&() HQL%%% Og:N%
C%�6�D���P�D�L�Q���V�H���U�H�W�U�R�X�Y�D���F�R�L�Q�F�«�H���>�G�D�Q�V���O�Ñ�D�U�E�U�H�@��%D%
SB-7#.%(/%'09%>]M]H>]]U;,'$$(//(%>c%d%V')=%X0'=4%

DE!,)-!./0-'(1.'&/0-!$%%2&.$'&3)-!$3).!%(/%/-&'&/0-!
./H%2F'&3)-!

J($% (8(3&0($%3+./)E$% 7'.$% 0'% $(,/#+.% >% ,+3&)(..(./% /+-$% 7($%
')?-3(./$%'&&0#Y-E$%$+-$%*+)3(%7(%?)+-&($%.+3#.'-8%ShG$49%2)5%
7(-8% &)E*#8($% '&&0#,'/#*$% $+./% '//($/E$% 7'.$% 7($% ,+.$/)-,/#+.$%
,+3&)(.'./%7($%&)+&+$#/#+.$%,+3&0E/#1($%&0-/f/%Y-(%7($%hG$9%\.(%%
&)+&+$#/#+.% ,+3&0E/#1(% $(% 7E*#.#/% ,+33(% -.(% &)+&+$#/#+.% $(%
$-<$/#/-'./%^%-.%')?-3(./%7-%1()<(%SG++.'.%@IIW4%�Ë%�L�F�L���� �O�Ñ�R�E�M�H�W��
'&&0#Y-E9%N(%,(%*'#/5%0'%,+3&0E/#1(%($/%(.,"•$$E(%7'.$%0'%&)+&+$#/#+.%
�S�U�L�Q�F�L�S�D�O�H���G�R�Q�W���H�O�O�H���H�V�W���O�Ñ�R�E�M�H�W����%

�-�H�� �S�U�«�V�H�Q�W�H�U�D�L�� �G�Ñ�D�E�R�U�G�� �O�H�V�� �S�U�R�S�R�V�L�W�L�R�Q�V�� �F�R�P�S�O�«�W#1($% 7-% 1()<(%
7'/#*%�J�¯�J�R�Ø�W�K�D5% &-#$% ,(00($% #./)+7-#/($% &')% 0(% &)E*#8(% +<0#Y-(%)#&
�O�R�U�V�T�X�Ñ�L�O���L�Q�W�U�R�G�X�L�W���X�Q�H���U�D�L�V�R�Q�����-�H���F�R�Q�F�O�X�U�D�L���S�D�U���X�Q�H���G�L�V�F�X�V�V�L�R�Q���V�X�U��
,($%7(-8%,+.$/)-,/#+.$9%



212 JULIE MARSAULT  
 

 

DE5!,)!.$-!4)!�J�¯�J�R�z�W�K�D��!

J(% 1()<(%�J�¯�J�R�Ø�W�K�D%($/% -.(% 7E)#1'/#+.% 7'/#1(% 7-% 1()<(%�J�µ�Ø�W�K�D%
C%1+-0+#)% t8u%D9% X(% 7().#()% ($/% /)`$% #))E?-0#()5% E/'./% ,+3&+$E% 7(%
7(-8%)'7#,'-8%3')Y-'./%,"',-.%0'%&)(3#`)(%&()$+..(%7-%$#.?-0#()%
(/%0'%7(-8#`3(%&()$+..(%&')%-.(%'0/().'.,(%7(%0'%,+.$+..(%#.#/#'0(9%
�/�Ñ�H�[�H�P�S�O�H�������������L�O�O�X�V�W�U�H���V�H�V���S�U�L�Q�F�L�S�D�O�H�V���I�R�U�P�H�V����%
%

SUI4 $�R�Ø#/'( ( %% % % % % C%P(%0(%1(-8%D%
0($ �µ�Ø#0(1 (6&0($ �µ�Ø#1(&%% C%!-%0(%1(-8%D%
�J�µ�Ø#�W�K�D�����J�µ�Ø#'*(%&% % % C%:0S$4d(00(S$4%0(%1(-/d1(-0(./%D%
�R�z#�J�µ�Ø#'*(%%% % % % C%G+-$%0(%1+-0+.$%D%

J(%1()<(%�J�µ�Ø�W�K�D%�V�Ñ�X�W�L�O�L�V�H���G�D�Q�V���G�H�X�[���F�R�Q�V�W�U�X�F�W�L�R�Q�V�����$�Y�H�F���X�Q���*�1��
+<T(/%,+33(%(.%SU>45%0(%1()<(%$#?.#*#(%$#3&0(3(./%C%1+-0+#)%t8u%D5%
�H�W���O�Ñ�R�E�M�H�W���H�V�W���G�D�Q�V���O�D���J�U�D�Q�G�H���P�D�M�R�U�L�W�«���G�H�V���F�D�V���L�Q�D�Q�L�P�«�����/�H���G�D�W�L�I���S�H�X�W��
'0+)$% 'T+-/()% -.(% $+-),(5% '-Y-(0% ,'$% 0(% 1()<(% '&&0#Y-E%�J�¯�J�R�Ø�W�K�D%
$#?.#*#(%C%1+-0+#)%t8u%7(%0'%&')/%7(%t=u%D5%,+33(%,(0'%($/%#00-$/)E%7'.$%
0'%$(,/#+.%>9@9>5%(8(3&0(%S>I49%
%

SU>4 �:�L�Ø�µ�Ø#/C*%&& & �N�µ�Ø�E�W�K�D��&
-. H:G!OGA%% % F>Ah91+-0+#)%
C%�-�Ñ�H�Q���Y�H�X�[���X�Q��%D%
S\JXX%@I>M;W]%d%V'),(00'%€++7"-00%X'=+-4%

%

J(%1()<(%�J�µ�Ø�W�K�D%�V�Ñ�X�W�L�O�L�V�H���W�U�ª�V���I�U�«�T�X�H�P�P�H�Q�W���D�Y�H�F���X�Q�H%&)+&+$#/#+.%
�F�R�P�S�O�«�W�L�Y�H���F�R�P�P�H���R�E�M�H�W���S�O�X�W�¶�W���T�X�Ñ�X�Q���J�U�R�X�S�H���Q�R�P�L�Q�D�O�����F�R�P�P�H���H�Q��
SU@4%(/%SUU49%J'%&)+&+$#/#+.%^%0'%/a/(%7(%0'Y-(00(%�J�µ�Ø�W�K�D%$(%/)+-1(%
,+3&)(.7%'0+)$%7(-8%&)+,`$%;%0(%&)+,`$%&)#.,#&'0%C%7E$#)()%D%(/%-.%
&)+,`$%$-<+)7+..E%^%0'%*+#$%$E3'./#Y-(3(./%(/%$=./'8#Y-(3(./5%
Y-#% *+)3(% 0'% ,+3&0E/#1(9% J'% ,+3&0E/#1(% ($/% 7E0#3#/E(% &')% 7($%
',,+0'7($% 7'.$% 0($% (8(3&0($5% (/% #7(./#*#E(% &')% C%QB%D9% F-,-.%
�F�R�P�S�O�«�P�H�Q�W�H�X�U�� �Q�H�� �O�Ñ�L�Q�W�U�R�G�X�L�W���� �/�H�� �V�X�M�H�W�� �G�H�� �O�D�� �S�U�R�S�R�V�L�W�L�R�Q��
,+3&0E/#1(%($/%/+-T+-)$%,+)E*E)(./%'1(,%,(0-#%7(%�J�µ�Ø�W�K�D5%(/%0($%7(-8%
1()<($%(.,+7(./%,(%$-T(/>>�����F�R�P�P�H���R�Q���O�Ñ�R�E�V�H�U�Y�H���F�LH7($$+-$9%%

%

SU@4 tR*(#�Q�µ�Ø�V�K�W�R�Ø&u%%% �V�K�N�µ�Ø�Q�D�"%
tF@H'))a/()%%uQB%% F@97E$#)()%
C%g+-0(j H1+-$%*'#)(%-.(%&'-$(%{%D%
S(.)(?#$/)(3(./%7-%>]%3'#%@I>W%d%R•6'/(4%

 
>>%%p-(0Y-($% ,+./)(H(8(3&0($% '&&')'#$$(./% 7'.$% 0(% ,+)&-$% 7'.$% 0($% 3'/E)#'-8%
7#7',/#Y-($%3+7().($%S2J:!H\GJ%@I>M49%%



   LES CONSTRUCTIONS AP�3�/�,�&�$�7�,�9�(�6���'�(���/�¶�2�0�$�+A 213 
 

 

 

%
SUU4 G(3"E+&&& B-#�D�N�e�D��& & & t'*%#�W�K�£�W�e�H&u%%% �J�µ�Ø�W�K�D9%

+-)$9<)-.%% NOVHNOb;QL9Ah%%% tQ@H3'.?() uQB%%% 7E$#)()%
C%X(/%+-)$%<)-.%1(-/%/(%3'.?()9%D%
S2J:!H\GJ%@I>M;ZU]4%

�/�Ñ�D�M�R�X�W���G�X���S�U�«�I�L�[�H���D�S�S�O�L�F�D�W�L�I��5)#%'-%1()<(%�J�µ�Ø�W�K�D%7+..(%'0+)$%-.%
1()<(%�J�¯�J�R�Ø�W�K�D%$#?.#*#'./%C%1+-0+#)%7(%0'%&')/%7(%t=u%t&)+&9u%D5%+y%t=u%
($/%,+)E*E)(./%'1(,%0(%$-T(/%7(%0'%,+3&0E/#1(5%,+33(%3+./)E%7'.$%
�O�Ñ�H�[�H�P�S�O�H����������>@9%
%

SUn4 SA*?&&& t,(!T3$+&&3$)'*+&&�D�W�K�¯�Ø��& �W�e�L��&& u& & %
%P9%% % t&'#.%%% a9$-,)E%'1+#)% '))#1()%uQB%%
+#�N�R�Ø�E�W�K�D��&
85 ;C EK8L =F>Ah91+-0+#)%
C%P(%1(-8%Y-(%P+".%'3`.(%-.%?•/('-9%D%
SB-7#.%(/%'09%>]M]H�������F�D�V�V�H�W�W�H�������������Ñ�����������&�O�L�I�I�R�U�G���:�R�O�I�H��%

%

F#.$#5% '-% .#1('-% $E3'./#Y-(5% -.% .+-1(0% ')?-3(./% ($/% #.,0-$%
�G�D�Q�V���O�H���S�U�R�F�ª�V�����T�X�L���Q�Ñ�H�V�W���H�[�S�U�L�P�D�E�O�H���T�X�H���S�D�U���O�Ñ�D�M�R�X�W���G�X���S�U�«�I�L�[�H���G�D�W�L�I����
2.%&(-/%0-#%'//)#<-()%0(%)f0(%7(%$+-),(%SC%1+-0+#)%S7(%0'%&')/4%7(%t=u%
Y-(% t&)+&9u%D45%'#.$#% Y-(% ,(0-#%7(% <E.E*#,#'#)(% SC%1+-0+#)%&+-)%S0(%
<#(.%7(4%t=u%Y-(%t&)+&9u%D45%7'.$%,()/'#.$%,+./(8/( $9%J'%&)+&+$#/#+.%
,+3&0E/#1(%&)(.7%'0+)$%,+33(%$-T(/%,(/%')?-3(./9%%

J(% /'<0('-% @% ,+3&')(% 0'% $/)-,/-)(% ')?-3(./'0(% 7(%�J�µ�Ø�W�K�D%(/%
�J�¯�J�R�Ø�W�K�D%0+)$Y-(%,(-8H,#%#./)+7-#$(./%7($%&)+&+$#/#+.$%,+3&0E/#1($9%
G+-$%1+=+.$%Y-(%0(%&)E*#8(%7'/#*%'T+-/(%-.(%&0',(%7'.$%0'%$/)-,/-)(%
')?-3(./'0(%7-%1()<(9%%

% V')Y-E%$-)%0(%1()<(%/a/(% %

% A-T(/%%A-T(/%7-%&)+,`$%$-<+)7+..E% Q)+,`$%$-<+)7+..E%

�J�µ�Ø�W�K�D& F% Q)9X+3&9%

5)5A�Ø�W�K�D& F% Qq7'/% Q)9X+3&9%

!'<0('-%@9%A/)-,/-)(%')?-3(./'0(%7($%1()<($%�J�µ�Ø�W�K�D%(/%�J�¯�J�R�Ø�W�K�D%�O�R�U�V�T�X�Ñ�L�O�V%
,+3&)(..(./%-.(%&)+&+$#/#+.%,+3&0E/#1(%

 
>@%%�'�D�Q�V���������������O�Ñ�L�Q�F�O�X�V�L�R�Q���R�X���Q�R�Q���G�H��SA*?&�G�D�Q�V���O�D���F�R�P�S�O�«�W�L�Y�H���G�«�S�H�Q�G���G�H���O�Ñ�D�Q�D�O�\�V�H��
�V�\�Q�W�D�[�L�T�X�H���T�X�Ñ�R�Q���F�K�R�L�V�L�W�����9�R�L�U���O�H���W�D�E�O�H�D�X�������H�W���O�H�V���F�R�P�P�H�Q�W�D�L�U�H�V���V�Ñ�\���U�D�S�S�R�U�W�D�Q�W����%



214 JULIE MARSAULT  
 

 

N(-8%'-/)($%(8(3&0($%$+./%&)E$(./E$%(.%SUZ4%(/%SUc45%'1(,%7($%
+<T(/$%7'/#*$%^%0'%&)(3#`)(%(/%7(-8#`3(%&()$+..(9%X+33(%7#/%&0-$%
�K�D�X�W�����O�H���V�X�M�H�W���G�H���O�D���F�R�P�S�O�«�W�L�Y�H���H�V�W���W�R�X�M�R�X�U�V���F�R�U�«�I�«�U�H�Q�W���D�Y�H�F���O�Ñ�R�E�M�H�W��
7'/#*% 7-% 1()<(%�J�¯�J�R�Ø�W�K�D���� �1�R�X�V�� �Y�R�\�R�Q�V�� �T�X�Ñ�H�Q�� ���������� �O�D�� �G�H�X�[�L�ª�P�H��
&()$+..(5% +<T(/% 7'/#*% 7-% 1()<(% &)#.,#&'05% ($/% E?'0(3(./% (.,+7E(%
�F�R�P�P�H�� �V�X�M�H�W�� �G�X�� �Y�H�U�E�H�� �V�X�E�R�U�G�R�Q�Q�«�����W�D�Q�G�L�V�� �T�X�Ñ�H�Q�� �����������O�D�� �S�U�H�P�L�ª�U�H��
�S�H�U�V�R�Q�Q�H�� �G�X�� �V�L�Q�J�X�O�L�H�U���� �R�E�M�H�W�� �G�D�W�L�I�� �G�X�� �Y�H�U�E�H�� �S�U�L�Q�F�L�S�D�O���� �Q�Ñ�H�V�W�� �S�D�V��
(.,+7E(% ,+33(% 0(% $-T(/% 7-% 1()<(% $-<+)7+..E5% $'.$% Y-(% ,(0'%
�Q�Ñ�D�I�I�H�F�W�H�� �O�H�� �V�H�Q�V�� �G�H�� �O�Ñ�«�Q�R�Q�F�«���� �,�O�� �H�V�W�� �G�R�Q�F�� �S�U�R�E�D�E�O�H�� �T�X�Ñ�L�O�� �\�� �D�L�W�� �X�Q�H��
1')#'/#+.% 0#<)(% Y-'./% '-% S.+.H43')Y-'?(% 7-% $-T(/% $-)% 0(% 1()<(%
$-<+)7+..E9%%
%

SUZ4 $%&& t�,�K�R�Ø�N�W�R�Ø�Z�¯�Ø��& ')%&&& �W�K�R�Ø#'"&&& 3*?.&& & u%
(/%% t‚'.e/+.% %% 1#00'?(%%NOb;BNHFJJ%%F@9'00()%% uQB%
*- #�N�R�Ø�E�W�K�D9%
85 ;C OADEK8L =F>Ah91+-0+#)%
C%P(%1(-8%Y-(%/-%'#00($%'-%1#00'?(%7($%‚'.e/+.$9%D%
SN+)$(=%>M]I;WUW9n%d%P+".%A&)#.?()4%
%

SUc4 t�.�e� �̄�&u& && �L�z#'(+ #0�K�N�R�Ø�Q�£#/'%#�µ�Ø#%4%
t)(./)()u QB% %A5;C EK8L =8DEK8L =F@91+-0+#)H:G!OGAHF\L HQJ%
C%g+-$%1+-0#(j%1)'#3(./%Y-(%T(%)(./)(%,"(j%3+#9%D%
SP&UA7&*(B&(&3'<A?5&B+3%<+&DA<&!+&'A&<+(C*&*A!+&Q5%N+)$(=%.9794%

%

G+/+.$%Y-(%7'.$%/+-$%0($%(8(3&0($%,#H�G�H�V�V�X�V�����O�D���P�D�U�T�X�H���G�Ñ�L�U�U�«�H�O���H�V�W��
�D�E�V�H�Q�W�H���G�H���O�D���S�U�R�S�R�V�L�W�L�R�Q���F�R�P�S�O�«�W�L�Y�H�����E�L�H�Q���T�X�H���O�H�V���S�U�R�F�ª�V���T�X�Ñ�H�O�O�H���G�«�F�U�L�W��
$+#(./% /+-$% 7($% &)+,`$% .+.% (.,+)(% )E'0#$E$9% F#.$#5% <#(.% Y-(% 0($%
,+3&0E/#1($%7-%1()<(%�J�̄ �J�R�Ø�W�K�D��.(%$+#(./%&'$%#./)+7-#/($%&')%-.(%3')Y-(%
1#$#<0(%7(%$-<+)7#.'/#+.%(/%&-#$$(./%(.,+7()%0(-)$%')?-3(./$%,+33(%
�G�D�Q�V�� �X�Q�H�� �S�U�R�S�R�V�L�W�L�R�Q�� �L�Q�G�«�S�H�Q�G�D�Q�W�H���� �O�Ñ�D�E�V�H�Q�F�H�� �G�H�� �O�D�� �P�D�U�T�X�H���G�Ñ�D�V�S�H�F�W��
$-??`)(%Y-(%0(-)%1()<(%'%(.%Y-(0Y-(%$+)/(%-.(%*+)3(%.+.%*#.#(9%%

DEDE!,)!.$-!41!%(FI&P)!-#2)P%(&H$0'!10)!($&-/0 !

J+)$Y-(%0(%&)E*#8(%)#%#./)+7-#/%-.(%)'#$+.%+-%3+/#1'/#+.5%,(00(H,#%
�S�H�X�W���S�U�H�Q�G�U�H���O�D���I�R�U�P�H���G�Ñ�X�Q�H���S�U�R�S�R�V�L�W�L�R�Q���F�R�P�S�O�«�W�L�Y�H���S�O�X�W�¶�W���T�X�Ñ�X�Q��
?)+-&(% .+3#.'09% J'% &0-&')/% 7($% (8(3&0($% ,+.,().(./% 0(% 1()<(%
)$7*+5%C%a/)(%'&&)E"(.$#*%^%,'-$(%7(%t8u%D5%#00-$/)E%'1(,%-.%?)+-&(%
.+3#.'0% '&&0#Y-E% 7'.$% 0'% $(,/#+.% >9U% (/% '1(,% 7($% &)+&+$#/#+.$%
,+3&0E/#1($%(.%@9@9>9%J'%$(,/#+.%@9@9@%3+./)()'%0($%7(-8%-.#Y-($%
(8(3&0($% 7(% &)+&+$#/#+.$% ,+3&0E/#1($% #./)+7-#/($% &')%)#%'1(,%



   LES CONSTRUCTIONS AP�3�/�,�&�$�7�,�9�(�6���'�(���/�¶�2�0�$�+A 215 
 

 

 

�G�Ñ�D�X�W�U�H�V���Y�H�U�E�H�V���T�X�H��)$7*+9%N'.$%0'%$(,/#+.%@9@9U5%T(%3+./)()'#%Y-(%0'%
&)+&+$#/#+.% ,+3&0E/#1(% $(3<0(% a/)(% 0'% *+)3(% &')% 7E*'-/% 7(%
�O�Ñ�D�U�J�X�P�H�Q�W���D�S�S�O�L�T�X�«���O�R�U�V�T�X�H���F�H�O�X�LH,#%($/%(8&)#3E9%

:4:494&;+3&2<A2A3%'%A?3&CA!2>.'%N+3&(22>%@7.+3&B+&}e-"( &

\.%&)(3#()%(8(3&0(%'1(,%-.(%&)+&+$#/#+.%,+3&0E/#1(%'&&0#Y-E(%($/%
�U�H�S�U�R�G�X�L�W�� �H�Q�� ������������ �2�Q�� �U�H�P�D�U�T�X�H���� �F�R�P�P�H�� �F�Ñ�«�W�D#/% 0(% ,'$% 7($%
,+3&0E/#1($%7($%1()<($%�J�µ�Ø�W�K�D%(/%�J�¯�J�R�Ø�W�K�D�����T�X�H���O�D���P�D�U�T�X�H���G�Ñ�L�U�U�«�H�O��'+%
+-%'(%%($/%'<$(./(%7(%0'%,+3&0E/#1(%�Ë%,+33(%7'.$%/+-$%0($%(8(3&0($%
7(%,(//(%$(,/#+.9%J'%,+3&0E/#1(%,+3&)(.7%-.%1()<(%/)'.$#/#*%7+./%
�O�Ñ�R�E�M�H�W���H�V�W���F�R�U�«�I�«�U�H�Q�W���D�Y�H�F���O�H���V�X�M�H�W���G�X���Y()<(%/a/(%)$7*+9%%

%

SUW4 t�µ�Ø#5%#�Q�µ�Ø�J�H��&& u& & & & & %'(#" #$7*.&& & & & & %
tQ>Ah9FQ;A\QOAAHQ2AAH,+-)#)uQB%% % 8A<>8+;J: =85 ;C ='1+#)9&(-)%
�J�R�Ø��& & & ( #�µ�Ø�K�H��&& & *( &
,+33( %% F>AhH*-#)%%% NOXJ9V &
C%�&�R�P�P�H���M�Ñ�D�Y�D�L�V���S�H�X�U���T�X�Ñ�L�O���P�H���S�L�«�W�L�Q�H�����M�Ñ�D�L���I�X�L��%D%
���'�R�U�V�H�\���������������������������3�D�W�K�L��H�1�R���S�D�]�K�L��%

X+./)'#)(3(./% ^% 0'% ,+.$/)-,/#+.% '&&0#,'/#1(% 7(%�J�¯�J�R�Ø�W�K�D5% 0'%
,+.$/)-,/#+.%'1(,%)$7*+%#./)+7-#/%7($%,+3&0E/#1($%7+./%0($%$-T(/$%(/%
+<T(/$%$+./%0#<)($%;%#0$%&(-1(./%a/)(%,+)E*E)(./$%7-%$-T(/%7(%)$7*+5%+-%
&'$>U�����$�V�V�H�]���V�R�X�Y�H�Q�W�����L�O���Q�Ñ�\���D���S�D�V���G�H���F�R�U�«�I�«�U�H�Q�F�H�����F�R�P�P�H%(.%SUM4%(/%
�������������R�»���O�H���V�X�M�H�W���G�X���Y�H�U�E�H���W�¬�W�H�����Q�Ñ�H�V�W���S�D�V���L�P�S�O�L�T�X�«���G�D�Q�V���O�H���S�U�R�F�ª�V���G�H��
0'%,+3&0E/#1(9%&

%

SUM4 t7/2"'*+&&u& %'(#" #$7*.&& & & & & *(4%
t$(9&()7)(u%%8A<>8+;J: =85 ;C ='1+#)9&(-)%%NOXJ9V %
C%�-�Ñ�D�L���H�X���S�H�X�U���T�X�Ñ�H�O�O�H���>�O�D���O�H�W�W�U�H�@���V�H���S�H�U�G�H��%D%
SN+)$(=%>M]>;>@I9n%d%h(+)?(%V#00()4%
%

SU]4 $%&&t�S�µ�Ø�N�D#'(&&&?.&&&&&u%%%% -#*%#$7*.4%
(/%%tQ+.,'HFJJ%F@9'00()u%%%8A<>8+;J: =85 ;C OAD='1+#)9&(-)%
C%P(%$-#$%'&&)E"(.$#*%^%&)+&+$%7(%/'%1#$#/(%,"(j%0($%Q+.,'$9%D%
SN+)$(=%>M]I;c���������������0�D�V�K�W�L��H�~�R���V�D��%
S!)'7-,/#+.%+)#?#.'0(%;%M&(!&(22<+*+?3%N+&(EA7'&JA7<&5A%?5&'A&'*+&OA?C(34%%%

%

 
>U%�3�R�X�U�� �¬�W�U�H�� �H�[�D�F�W���� �L�O�� �Q�Ñ�H�[�L�V�W�H�� �S�D�V�� �G�Ñ�H�[�H�P�S�O�H�� �F�O�D�L�U�� �R�»�� �O�H�� �Y�H�U�E�H�� �W�¬�W�H�� �H�W�� �O�H�� �Y�H�U�E�H��

�V�X�E�R�U�G�R�Q�Q�«���D�X�U�D�L�H�Q�W���O�H���P�¬�P�H���V�X�M�H�W���H�Q�F�R�G�«���G�H���O�D���P�¬�P�H���I�D�©�R�Q�����'�D�Q�V���O�Ñ�H�[�H�P�S�O�H��
�T�X�L�� �V�Ñ�H�Q�� �D�S�S�U�R�F�K�H�� �O�H�� �S�O�X�V���� �O�D�� �F�R�P�S�O�«�W�L�Y�H�� �H�V�W�� �X�Q�H�� �F�R�Q�V�W�U�X�F�W�L�R�Q�� �m%<#1'0(./(%
$/'/#1(%D%S�F�I�����V�H�F�W�L�R�Q�������������������D�Y�H�F���G�H�X�[���D�U�J�X�P�H�Q�W�V���G�R�Q�W���D�X�F�X�Q���Q�Ñ�H�V�W���D�J�H�Q�W�L�I�����H�W���X�Q��
$(-0%$(-0(3(./%(.,+7E%$-)%0(%1()<(%,+33(%&'/#(./#*%+-%-.%7'/#*9%



216 JULIE MARSAULT  
 

 

�/�Ñ�H�[�H�P�S�O�H�� ���������� �P�R�Q�W�U�H�� �X�Q�� �S�K�«�Q�R�P�ª�Q�H�� �S�D�U�W�L�F�X�O�L�ª�U�H�P�H�Q�W��
#./E)($$'./9% J'% &)+&+$#/#+.% ,+3&0E/#1(% &)(.7% -.(% 7(-8#`3(%
&()$+..(%,+33(%$-T(/5%(/%,(//(%7(-8#`3(%&()$+..(%($/%E?'0(3(./%
�H�Q�F�R�G�«�H�� �F�R�P�P�H�� �O�Ñ�R�E�M�H�W�� �G�X�� �Y�H�U�E�H%/a/(%;% 0(% &)E*#8(%,%#%($/% -.%
3+)&"`3(% &+)/(H3'./('-% (.,+7'./% -.(% &)(3#`)(% &()$+..(% 7-%
$#.?-0#()%'?(./#1(%(/%-.(%7(-8#`3(%&()$+..(%&'/#(./#1(%SF>AhdQ@49%
�2�U�����F�H�W�W�H���G�H�U�Q�L�ª�U�H���Q�H���S�H�X�W���F�R�U�U�H�V�S�R�Q�G�U�H���V�«�P�D�Q�W�L�T�X�H�P�H�Q�W���¢���O�Ñ�R�E�M�H�W��
7-%1()<(5%,')%),%$7*+%.(%$#?.#*#(%&'$%C%�M�Ñ�D�L���S�H�X�U���G�H���W�R�L%�}�����/�Ñ�R�U�L�J�L�Q�H��
7(%0'%&(-)%($/%0(%&)+,`$%(8&)#3E%&')%0'%,+3&0E/#1(%�3�µ�Ø�N�D#'(&?.%C%/-%
1'$%,"(j%0($%Q+.,'$%D9%%

�,�O���Q�Ñ�H�V�W���S�D�V���Q�R�Q���S�O�X�V���S�R�V�V�L�E�O�H���G�Ñ�D�Q�D�O�\�V�H�U���O�D���G�H�X�[�L�ª�P�H���S�H�U�V�R�Q�Q�H��
(.% SU]4% ,+33(% -.(% $+)/(% 7(% <E.E*#,#'#)(% +-% 7($/#.'/'#)(5% '1(,% 0(%
$(.$%C%�-�Ñ�D�L���S�H�X�U���S�R�X�U���W�R�L���T�X�H���W�X���D�L�O�O�H�V���F�K�H�]���O�H�V���3�R�Q�F�D�V%D5%,(%Y-#%.+-$%
�S�H�U�P�H�W�W�U�D�L�W���G�Ñ�L�G�H�Q�W�L�I�L�H�U���G�H�X�[���F�R�P�S�O�«�P�H�Q�W�V���D�X���Y�H�U�E�H�����F�R�P�P�H���D�Y�H�F��
�J�¯�J�R�Ø�W�K�D%S-.%<E.E*#,#'#)(%(.,+7E%,+33(%+<T(/5%(/%-.(%,+3&0E/#1(%
�G�R�Q�W�� �O�H�� �V�X�M�H�W�� �H�V�W�� �F�R�U�«�I�«�U�H�Q�W�� �D�Y�H�F�� �O�Ñ�R�E�M�H�W������ �&�H�W�W�H�� �D�Q�D�O�\�V�H�� �Q�Ñ�H�V/%&'$%
&+$$#<0(%,')%0($%)f0($%7(%<E.E*#,#'#)(%(/%7($/#.'/'#)(%$+./%%#./)+7-#/$%
&')%0(%&)E*#8(%7'/#*%5)#5%(/%.+.%&')%0(%&)E*#8(%+<0#Y-(%)#9%%

X(%Y-(%.+-$%+<$()1+.$%(.%SU]4%($/%7+.,%7+.,%-.(%3+./E(%7-%$-T(/%
7(%0'%,+3&0E/#1(%,+33(%+<T(/%7-%1()<(%/a/(5%/+-/%(.%)($/'./%(.,+7E%
$-)%0(%1()<(%$-<+)7+..E9%X(//(%3+./E(%$(3<0(%$=$/E3'/#Y-(5%3'#$%
�H�O�O�H�� �Q�Ñ�H�V�W�� �Y�L�V�L�E�O�H�� �T�X�H�� �G�D�Q�V�� �X�Q�� �I�D�L�E�O�H�� �Q�R�P�E�U�H�� �G�H�� �F�D�V�� �S�X�L�V�T�X�H�� �O�H�V��
/)+#$#`3($% &()$+..($% .(% $+./% &'$% (8&0#,#/(3(./% (.,+7E($% $-)% 0(%
1()<(%S$'-*%2UQJ49%\.%'-/)(%(8(3&0(%7(%3+./E(%7-%$-T(/%1#$#<0(%($/%
#00-$/)E% (.% SnI4%;% ,(//(% *+#$% 0'% ,+3&0E/#1(% &)(.7% -.(% /)+#$#`3(%
�S�H�U�V�R�Q�Q�H�� �G�X�� �S�O�X�U�L�H�O�� �D�Q�L�P�«�� �J�«�Q�«�U�L�T�X�H�� �F�R�P�P�H�� �V�X�M�H�W���� �(�O�O�H�� �Q�Ñ�H�V�W�� �S�D�V��
�P�D�U�T�X�«�H���F�R�P�P�H���V�X�M�H�W���V�X�U���O�H���Y�H�U�E�H���V�X�E�R�U�G�R�Q�Q�«���S�X�L�V�T�X�Ñ�L�O���Q�Ñ�H�[�L�V�W�H���S�D�V��
7(% 3')Y-(%7(% /)+#$#`3(% &()$+..(% $-T(/5% 3'#$% (00(% ($/% 3')Y-E(%
,+33(%+<T(/%$-)%0(%1()<(%&)#.,#&'0%'-%3+=(.%7-%&)E*#8(%,( #9%%
%

SnI4 G(/C*"&&& �]�K�¯�Ø�J�D��&& *.5(L*%&& .'(&&& E'*.6%%
0E?-3(%%% &(/#/%%% <('-,+-&%%Q2AA;U%%F>Ah9'00()%
$%&& t�P�R�Ø�W�K�µ�Ø��u&& *3 #"#$7*+4&
(/%% t1+0()%%uQB%% 8A<>8+;J: EJBA, =F>AhH'1+#)9&(-)%
C%�-�H���S�U�R�J�U�H�V�V�H���G�D�Q�V���O�D���F�X�O�W�X�U�H���G�H���Q�R�P�E�U�H�X�[���S�H�W�L�W�V���O�«�J�X�P�H�V�����H�W���M�Ñ�D�L���S�H�X�U��
�T�X�Ñ�R�Q���O�H�V���Y�R�O�H��%D%
SN+)$(=%>M]I;cnZ9>I%d%V'8&}='H8•?'4%
%

J(% /'<0('-% U% ,+3&')(% 0($% $/)-,/-)($% ')?-3(./'0($% 7-% 1()<(%
#./)'.$#/#*%$-*+%(/%7-%1()<(%'&&0#,'/#*%)$7*+9%X+./)'#)(3(./%'-%7'/#*%



   LES CONSTRUCTIONS AP�3�/�,�&�$�7�,�9�(�6���'�(���/�¶�2�0�$�+A 217 
 

 

 

5)#%S,*9%/'<0('-%@45%0(%&)E*#8(%)#%�L�Q�W�U�R�G�X�L�W���M�X�V�T�X�Ñ�¢���G�H�X�[���«�O�«�P�H�Q�W�V���G�D�Q�V��
0'%$/)-,/-)(%$=./'8#Y-(%7(%)$7*+%;%-.%&)+,`$%$-<+)7+..E%$+-$%*+)3(%
�G�H���S�U�R�S�R�V�L�W�L�R�Q���F�R�P�S�O�«�W�L�Y�H�����W�R�X�M�R�X�U�V�������H�W���X�Q�H���P�D�U�T�X�H���G�Ñ�R�E�M�H�W���V�X�U���O�H��
1()<(%/a/(5%0+)$Y-(%,(00(H,#%($/%7#$&+.#<0(9%A(-0(3(./5%0'%3')Y-(%7(%
�3���V�X�U���O�H���Y�H�U�E�H���W�¬�W�H���Q�Ñ�H�V�W���T�X�H���O�Ñ�L�Q�V�W�D�Q�F�L�D�W�L�R�Q���G�H���O�D���P�R�Q�W�«�H���G�H���O�Ñ�R�E�M�H�W����
�H�W���Q�H���U�H�S�U�«�V�H�Q�W�H���H�Q���I�L�Q���G�H���F�R�P�S�W�H���T�X�Ñ�X�Q���«�O�«�P�H�Q�W���G�H���O�D���S�U�R�S�R�V�L�W�L�R�Q��
�F�R�P�S�O�«�W�L�Y�H���T�X�L���V�Ñ�H�[�S�U�L�P�H���H�Q���G�H�K�R�U�V���G�H���F�H�O�O�HH,#9%%

% V')Y-E%$-)%0(%1()<(%/a/(% %

% A-T(/%%A-T(/%7-%&)+,`$%$-<+)7+..E% Q)+,`$%$-<+)7+..E%

$-*+& F% �Ë%% �Ë%%

)$7*+& F% Q%
S0+)$Y-(%%0($%$-T(/$%.(%$+./%

&'$%,+)E*E)(./$4%

Q)9X+3&9%

!'<0('-%U9%A/)-,/-)(%')?-3(./'0(%7($%1()<($%$-*+%(/%)$7*+&

:4:4:4&�/�H�V�� �S�U�R�S�R�V�L�W�L�R�Q�V�� �F�R�P�S�O�«�W�L�Y�H�V�� �D�S�S�O�L�T�X�«�H�V�� �D�Y�H�F�� �G�¥�D�X�W�U�H�V�� �Y�H�U�E�H�V��
(N+C&>+&2<.D%/+&)#&

A(-0(3(./% 7(-8% (8(3&0($% '//($/(./% 7(% &)+&+$#/#+.$% ,+3&0E/#1($%
'&&0#Y-E($% &')% 0(% &)E*#8(%)#%�V�X�U�� �G�Ñ�D�X�W�U�H�V�� �Y�H�U�E�H�V�� �T�X�H��)$7*+9% !+-$%
7(-8% ,+.,().(./% 7($% 1()<($% &$=,"+0+?#Y-($%;%�¬�Q�µ�ØB+& )5%2%(L*%&
C%a/)(%/)#$/(%^%,'-$(%7(%t8u%D>n%(.%Sn>45%(/%�¬�X�W�K�¯�S�L%C%a/)(%,+./(./%^%
,'-$(%7(%t8u%D%(.%Sn@49%J($%7(-8%1()<($%$+./%7($%,'$%7(%*(2(/ 5%(/%
'&&')'#$$(./%7'.$%0(%,+)&-$%-.#Y-(3(./%$+-$%0($%*+)3($%*0E,"#($%7(%
Sn>4% (/% Sn@45% 3'#$% 0(-)% *+)3(% .+.% *0E,"#(%'#.$#% Y-(% 0(-)% $(.$% ($/%
�I�D�F�L�O�H�P�H�Q�W���G�«�G�X�F�W�L�E�O�H���¢���S�D�U�W�L�U���G�H���F�H�V���H�[�H�P�S�O�H�V�����,�O�V���V�Ñ�X�W�L�O�L�V�H�Q�W���G�D�Q�V��
7($%,+.$/)-,/#+.$%'&&(0E($%C%<#1'0(./($%$/'/#1($%D%S7E,)#/($%7'.$%0'%
$(,/#+.%>9@9@49%%

N'.$% ,"'Y-(% (8(3&0(5% 0'% &)+&+$#/#+.% ,+3&0E/#1(% 3+./)(% 7($%
,')',/E)#$/#Y-($%7�L�I�I�«�U�H�Q�W�H�V���G�H���F�H�O�O�H�V���T�X�Ñ�R�Q���R�E�V�H�U�Y�H���D�Y�H�F��)$7*+9%O.%
�H�I�I�H�W���� �L�O�� �Q�Ñ�\�� �D�� �S�D�V�� �G�H�� �P�R�Q�W�«�H�� �G�X�� �V�X�M�H�W�� �Y�H�U�V�� �O�Ñ�R�E�M�H�W�� �D�O�R�U�V�� �T�X�H�� �F�Ñ�H�V�W��
3+)&"+0+?#Y-(3(./%&+$$#<0(5%0(%$-T(/%7(%0'%,+3&0E/#1(%E/'./%^%0'%
7(-8#`3(% &()$+..(% S#0% (8#$/(% -.(% 3')Y-(% Q@% Y-#% &+-))'#/% a/)(%
'T+-/E(%'-%1()<(%/a/(49%N(%&0-$5%0'%,+3&0E/#1(%(.%Sn@4%($/%#./)+7-#/(%
&')%-.(%3')Y-(%7(%,+3&0E3(./'/#+.5%�W�e�H9%%

 
>n%%X(%1()<(%$#?.#*#(%0#//E)'0(3(./%C%�D�Y�R�L�U���O�H���F���X�U���S�D�V���E�L�H�Q���¢���F�D�X�V�H���G�H���^�[�`%D9%%



218 JULIE MARSAULT  
 

 

%

Sn>4 t�1�¯�Ø�N�D�V�K�¯�Ø�J�D��& �X�W�e�µ�Ø�Q�D�K�£#/'%&&& �P�R�Ø�Q�¯�Ø&& u%%
t&()$+..(%%% $+0#/'#)(H:G!OGA%%F@93'),"()%uQB%%
�Q�µ�Ø�G�H��& �L�z�W�K�¯�z#2%#!"L*%%
�F���X�U��% 8A<>8+;J: EA5;C EK8L =<+.H>Ah9GOh%
C%V+.%�F���X�U���H�V�W���W�U�L�V�W�H���T�X�H���W�X���P�ª�Q�H�V���X�Q�H���Y�L�H���V�L���V�R�O�L�W�D�L�U�H��%D%
���'�R�U�V�H�\�����������������������������0�D�V�K�W�L��H�~�R���V�D��%
%

Sn@4 t�1�¯�D�V�K�¯�Ø�J�D��&(!" #B%&& & & '*( #�Q�£�]�K�L�Ø��& & �W�e�H%%% u%%
t&()$+..(%%NOb;QL9QJHJ2X%% F@Ha97(<+-/%%% X2VQ%uQB%%
�L�z�W�K�¯�z#�Z�R�Ø�S�¯#/'%#�Q�µ�Ø>Z&
8A<>8+;J: EA5;C EK8L =<#(.H:G!OGAHRFK%
C%:0%E/'#/% <+.%&+-)% 3+#% Y-(% /-% $ET+-).($%&')3#% ,($% &()$+..($%
�>�S�R�X�U���P�H���V�H�U�Y�L�U���G�Ñ�L�Q�W�H�U�S�U�ª�W�H�@��%D%
SN+)$(=%>M]>;W]9n%d%:$"/•/"'<#4%

:4:4V4&;(& 2<A2A3%'%A?& CA!2>.'%N+&W& '+<!+& (22>%@7.& 2(<& B.D(7'&2(<& )#&
�S�R�X�U�����O�¥�H�[�S�U�H�V�V�L�R�Q���G�H���O�D���U�D�L�V�R�Q��&

J'%&0-&')/%7($%(8(3&0($%7-%&)E*#8(%)#%'1(,%0(%$(.$%7(%C%̂%,'-$(%7(%D%
+./% $+#/% -.(% &)+&+$#/#+.% ,+3&0E/#1(% '&&0#Y-E(5% $+#/% '-,-.% /()3(%
'&&0#Y-E%(8&)#3E%$=./'8#Y-(3(./9%N'.$%,(%7(-8#`3(%,'$5%0(%&)E*#8(%
'&&0#,'/#*%)(&)(.7%0'%&)+&+$#/#+.%&)E,E7(./(5%,+33(%(.%SnU4>c9%

%

SnU4 %�V�K�µ�Ø�J�H��& (!"& & & "L*%&& & & �R�Ø�Z�µ�Ø�W�K�L�E�W�K�µ�Ø#%&%
,"(1'0%%NOb;QL9QJ%%7#**E)(./%%% Q>Ah9$(./#)HQJ%%
�«�J�R�Ø����&& -#�R�Ø�K�D#)4&
,+33(%%8A<>8+;J: =*-#)HQJ%
C%�&�R�P�P�H�� �O�H�V�� �F�K�H�Y�D�X�[�� �V�H�Q�W�L�U�H�Q�W�� �T�X�H�� �M�Ñ�D�Y�D�L�V�� �X�Q�H�� �R�G�H�X�U�� �G�L�I�I�«�U�H�Q�W�H���� �L�O�V��
*-#)(./%S^%,'-$(%7(%_'49%D%
���'�R�U�V�H�\�������������������������������3�£�W�K�L��H�Q�R���S�£�]�K�L��%

%

J(%/()3(%'&&0#Y-E%&(-/%'-$$#%a/)(%0(%&)+.+3%7E3+.$/)'/#*%.5%Y-#%
)(&)(.7% '0+)$% -.(% +-% &0-$#(-)$% &)+&+$#/#+.S$4% &)E,E7(./(S$45%
,+33(%(.%Snn49%%
 
>Z%%�/�H���Y�H�U�E�H���H�V�W���G�«�U�L�Y�«���G�Ñ�X�Q���U�D�G�L�F�D�O��872)%C%a/)(%<#(.%D%S'1(,%0(%&)E*#8(%7#%7E3+/#1E45%

�D�X�T�X�H�O���V�Ñ�D�M�R�X�W�H�Q�W���O�H���S�U�«�I�L�[�H���G�D�W�L�I��5)#%#./)+7-#$'./%-.%(8&E)#(./H<E.E*#,#'#)(%(/%0(%
&)E*#8(%+<0#Y-(%)#%#./)+7-#$'./%-.(%)'#$+.9%J(%)'7#,'0%7-%1()<(%$'.$%0($%3')Y-($%
7(%&()$+..(%($/%7+.,%�¬�X�W�K�¯�S�L5%.+.%'//($/E%7'.$%0($%,+)&-$9%g+#)%0(%/'<0('-%7(%
,+.T-?'#$+.%7($%1()<($%'1(,%5)#5%)#&(/%7#%7'.$%V')$'-0/%S@I@>;Z@n49%%

>c%%O.%SnU45%0'%,+.T+.,/#+.%�«�J�R�Ø%C%,+33( %D%3')Y-(%0'%&)(3#`)(%&)+&+$#/#+.%,+33(%
-.%,#),+.$/'./ 9%:0%=%'%7+.,%�X�Q�H���U�H�G�R�Q�G�D�Q�F�H���G�D�Q�V���O�Ñ�H�[�S�U�H�V�V�L�R�Q���G�H���O�D���F�D�X�V�H���U�D�L$+.%
(.%SnU4%&')%0'%,+.T+.,/#+.%�«�J�R�Ø%(/%&')%0(%&)E*#8(%'&&0#,'/#*%)#9%%



   LES CONSTRUCTIONS AP�3�/�,�&�$�7�,�9�(�6���'�(���/�¶�2�0�$�+A 219 
 

 

 

%

Snn4 t.&&&&u&& -#�Q�R�Ø�V�K�W�µ�Ø��&& & �V�K�µ�Ø�J�D�[�D#%&&�W�e�H��%
tNOV%uhG%8A<>8+;J: ='))a/()%%'))a/() HQJ%%Og:N%%
C%�/�Ñ�R�F�F�X�U�U�H�Q�F�H���F�L�W�«�H���>�L���H�������O�D���P�R�U�W���G�H���*�D�K�L�J�HH�=�K�L���J�D�@���D�\�D�Q�W���P�L�V���X�Q���W�H�U�P�H��
^%0'%&+-)$-#/(5%0($%N'e+/'$%,($$`)(./%7(%,+3<'//)(>W9%D%
���'�R�U�V�H�\���������������������2���S�r�R��H�7�R���J�D��%

%

:0% $(3<0(% Y-(% 0'% )'#$+.% #./)+7-#/(% &')%)#%$+#/% &')% 7E*'-/%
�«�Y�«�Q�H�P�H�Q�W�L�H�O�O�H���� �,�O�� �H�Q�� �U�«�V�X�O�W�H�� �T�X�Ñ�X�Q�H�� �S)+&+$#/#+.% ,+.$/#/-(% 0(%
�P�H�L�O�O�H�X�U�� �P�R�\�H�Q�� �G�Ñ�H�[�S�U�L�P�H�U�� �O�Ñ�D�U�J�X�P�H�Q�W�� �D�S�S�O�L�T�X�«���� �T�X�H�� �F�H�� �V�R�L�W�� �X�Q�H��
&)+&+$#/#+.%,+3&0E/#1(%+-%-.(%&)+&+$#/#+.%#.7E&(.7'./(%)(&)#$(%
'.'&"+)#Y-(3(./9% %

�'�D�Q�V���O�Ñ�H�[�H�P�S�O�H���������������G�H�X�[���J�U�R�X�S�H�V���Q�R�P�L�Q�D�X�[���D�S�S�R�V�«�V���S�H�X�Y�H�Q�W��
a/)(% ,+.$#7E)E$% ,+33(% 0($% /()3($% '&&0#Y-E$%;% -.(% &)+&+$#/#+.%
)(0'/#1(%(/%0(%7E3+.$/)'/#*%.%�T�X�L���O�D���U�H�S�U�H�Q�G�����,�O���V�H�P�E�O�H���T�X�H���O�Ñ�D�F�W�L�R�Q��
7E,)#/(% 7'.$% 0'% $-<+)7+..E(% )(0'/#1(% $+#/% (00(H3a3(% 0'% ,'-$(% 7(%
�O�Ñ�D�U�U�¬�W���G�H�V���F�R�P�E�D�W�V�����&�Ñ�H�V�WĤH7#)(%Y-(%0(%,+./(.-%7(%0'%&)+&+$#/#+.%
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_(4#/! /%,9#! 5+! 8#/1$! *?%,! (,! Y*%,4%/4! N?(,#$#3! %**#$*#4! (,! *?#!
%158#<,%6#4!9/5.&!5+!:5/*?#/,!Y(,(*()! '%,9.%9#$B!e?#!%(6!($!*5!
%$$#$$!_?#*?#/!5/! ,5*! *?#$#!+.,)*(5,$! )5,+5/6! *5!)/5$$'(,9.($*()!
&/#4()*(5,$! %15.*! *?#! $0,*%)*()! %,4! $#6%,*()! 1#?%8(5./! 5+!
%&&'()%*(8#$B!

a,!$56#!5+!*?#$#!'%,9.%9#$3!*?#!%&&'()%*(8#!6%/D#/!%&&#%/$!*5!
+./*?#/!#A*#,4!*5!%,!(6&5/*%,*!,#_!+.,)*(5,!5+!+5/6(,9!)%.$%*(8#!
)5,$*/.)*(5,$!_(*?!6%(,'0!(,*/%,$(*(8#3!1.*!%'$5!%!+#_!'%1('#!8#/1$B!
e?($! ($! /#6%/D%1'0! $(6('%/! *5! *?#! &%**#/,(,9! /#&5/*#4! +5/! $56#!
j.$*/%'(%,3!j.$*/5,#$(%,!%,4!j6#/(,4(%,!'%,9.%9#$B!

^5/! *?#!&./&5$#$!5+!)56&%/($5,3!+(/$*!5+!%''3!%!1/(#+!5.*'(,#!5+!
4(*/%,$(*(8#! )5,$*/.)*(5,$! (,! Y(,(*()! '%,9.%9#$! ($! 9(8#,! (,! kH! *5!
&/58(4#!*?#!,#)#$$%/0!1%$($!+5/!*?#!#,$.(,9!4($).$$(5,3!$(,)#!5,#!
5+!*?#$#!($!*?#!6%*/(A!+/56!_?()?!%&&'()%*(8#!)5,$*/.)*(5,$!#6#/9#B!
Y#)5,43!%!$./8#0!5+!%&&'()%*(8#$!_(''!1#!6%4#!(,!kJ!_(*?!/#$&#)*!*5!
+5/! *?#! $*/(D(,9'0! 4(++#/#,*! 1#?%8(5./! 5+! ,5,<$*%,4%/4! b%,4%/(,!
'%,9.%9#$! (,! :5/*?_#$*#/,! N?(,%3! )56&%/#4!_(*?! *?#! $*%,4%/4!
'%,9.%9#BI !a,!%!+5./*?!$#)*(5,3!*?#!$0,)/#*($6!5+!%&&'()%*(8#$!_(*?!
)%.$%*(8#! 6%/D#/$! ($! #A%6(,#4! %,4! &5$$(1'#! 4(%)?/5,()!
/#'%*(5,$?(&$!4($).$$#4B!j,!#&('59.#!5,!*?#!'%,9.%9#!)5,*%)*!($$.#!
($!+5.,4!(,!kdB!

?@?@) ,%.%&%/)5#.<8#<(0))

e?#! *#,! 6%(,! Y(,(*()! '%,9.%9#$! O5/! N?(,#$#! 4(%'#)*! 9/5.&$P!
).//#,*'0! /#)59,(;#4!%/#!b%,4%/(,! �ÈB
3!g(%,9!$ˆB�3! i%,!C“B�3!
l.! 
d B�3!b(,!L-B� 3!m#`(%!O5/!n%DD%P!�Ò�æB
3!=.#!2ÔB�3!@(,!�{ B�3!
>(,9?.%!�£ B
 %,4! *?#!n.(!4(%'#)*$!�í B�!O%$3!+5/!#A%6&'#3! (,! *?#!
%*'%$! )56&('#4! 10! *?#!h?5,99.5! Y?#?.(! m#A.#0.%,! =.0%,!

 
I !"%,<=(,!b%,4%/(,!� K&�ÈB
 %,4!N#,*/%'!>'%(,$!b%,4%/(, �]	Ï�ÈB
 !%/#!*?#!*_5!
6%(,! $.19/5.&$! +5.,4! (,! :5/*?_#$*#/,! N?(,%! 1#'5,9(,9! *5! *?#! #,5/65.$!
b%,4%/(,!)'.$*#/3!*?#!*%/9#*!%/#%!5+!5./!$*.40B!l#!_(''!*?.$!%85(4!*?#!)5665,!
R,9'($?!*/%,$'%*(5,!5+!"%,<�<�L�Q���*�X�D�Q�K�X�D���D�V���Ð�1�R�U�W�K�Z�H�V�W�H�U�Q���0�D�Q�G�D�U�L�Q�Ñ���W�R���D�Y�R�L�G���D�Q�\��
)5,+. $(5,B! L!"%,<=(, !M! ($! %,! %6%'9%6%*(5,! 5+! *?#! *5&5,06$3! "%,;?5.! %,4!
=(,)?.%,3!*?#!)%&(*%'$!5+!i%,$.!%,4!:(,9A(%!n.(!jBSB!/#$&#)*(8#'0B!



230 HILARY CHAPPELL  
 

=%,`(.$.53!H,4 !#4(*(5,3!HEIHPB!e?#!'(,9.($*()!4(8#/$(*0!5+!*?#!Y(,(*()!
'%,9.%9#$!($!(66#,$#!%,43!%$!0#*3!($!,#(*?#/!+.''0!#A&'5/#4!,5/!(*$!
+.''! #A*#,*! %)D,5_'#49#4B! ^5/! #A%6&'#3! *?#/#! ($! '(**'#! 6.*.%'!
(,*#/)56&/#?#,$(1('(*0!1#*_##,! *?#! $&5D#,! +5/6$! 5+! *?#! 4(%'#)*!
9/5.&$!�Ë!%!$&#%D#/!5+!^.;?5.#$#!Ob(,P!_(''!,5*!1#!%1'#!*5!+5''5_!
*?#!)5,8#/$%*(5,!5+!%!$&#%D#/!+/56!l#,;?5.!O%!l.!4(%'#)*PB!Y(,(*()!
5/! N?(,#$#! '%,9.%9#$! )%,! _(*?! #%$#! 1#! )5,$(4#/#4! %$!
?#*#/59#,#5.$!%$!R./5&#%,!'%,9.%9#$B!

e?#!#,5/65.$!b%,4%/(,!1/%,)?!($!(*$#'+!+./*?#/!)'%$$(+(#4!(,*5!
#(9?*!$.19/5.&$B!:5,#*?#'#$$3!*?#!9/#%*#$*!'(,9.($*()!4(8#/$(*0!+5/!
Y(,(*()!($!)5,)#,*/%*#4!(,!*?#!$5.*?#%$*!5+!N?(,%!_?#/#!#(9?*!5+!*?#!
,5, <b%,4%/(,! 4(%'#)*! 9/5.&$! %/#! '5)%*#4B!V,'0! *?#! ,5/*?#/,! @(,!
9/5.&!($!)5<*#//(*5/(%'!_(*?!b%,4%/(,!O$##!%'$5!N?%&&#''!o!"(!HEI\PB!!

Y(,(*()! '%,9.%9#$! %/#! #$$#,*(%''0! *5,%'! Y<Q<V! '%,9.%9#$! _(*?!
?#%4<+(,%'!6%/D(,9!+5/!*?#!:>3!_?('#!*?#0!%/#!6%(,'0!?#%4<(,(*(%'!
(,!*?#!Q>B!T5*?!'#A()%'!%,4!65/&?5'59()%'!*5,#!)%,!1#!(4#,*(+(#4B!
e5&()<)?%(,(,9! _(*?!#''(&$($! 5+! %/9.6#,*$! ($! )5665,! (,! $&5D#,!
8%/(#*(#$B! a,! 9#,#/%'3!%4&5$(*(5,$! %/#! .$#4! *5! 6%/D! )%$#! /5'#$! (,!
&/#&5$(*(5,%'! &?/%$#$! _?()?! %/#! '%/9#'0! &'%)#4! (,! &/#8#/1%'!
&5$(*(5,B! Q#/1%'! )56&'#6#,*%*(5,! ($! /#6%/D%1'0! /()?! (,! (*$!
#A&/#$$(5,! 5+! +/#-.#,)03! /#$.'*3! &5*#,*(%'! 654#3! 4(/#)*(5,! %,4!
6%,,#/!_?('#!/#4.&'()%*(5,!$#/8#$!%!8%/(#*0!5+!+.,)*(5,$!(,)'.4(,9!
(,*#,$(+()%*(5,3!&'./%'(*0!%,4!%$&#)*.%'!)%*#95/(#$B!j$&#)*!)%,!%'$5!
1#!6%/D#4!5,!*?#!8#/1!(,!6%,0!Y(,(*()! '%,9.%9#$3!1.*!(,!9#,#/%'!
*?#/#!%/#! ,#(*?#/! )%$#!&%/%4(96$! ,5/!&#/$5,3! 9#,4#/! 5/! ,.61#/!
6%/D(,93! *?#! #A)#&*(5,! 1#(,9! +5.,4! (,! *?#! :5/*?_#$*! 5+! N?(,%!
_?#/#!*?#!4#8#'5&6#,*!5+!)%$#!$0$*#6$!(,!*?#!b%,4%/(,!'%,9.%9#$!
5+!*?#! i%,$.<p(,9?%(!Y&/%)?1.,4!($!-.(*#!$*/(D(,9!O)+B!h?.!#*!%'!
IccZ3!@%,?.,#,!#*!%'!HEEf3!g.!o!S%,!HEIc!(,*#/!%'(%PB!

T#'5,9(,9! *5! *?#! T#(`(,9! $.19/5.&! 5+! b%,4%/(,3! Y*%,4%/4!
N?(,#$#3!*?#!51`#)*!5+!)56&%/($5,!(,!kH!%,4!kJ3!_%$!&/56.'9%*#4!
%$!*?#!5++()(%'! '%,9.%9#!5+!N?(,%! (,! IcdfB!a*$! .$#!?%$!$(,)#!1##,!
#++#)*(8#'0! (6&'#6#,*#4! %)/5$$! N?(,%! *?/5.9?! *?#! 456%(,$! 5+!
#4.)%*(5,3! 958#/,6#,*! %,4! 6#4(%! %$! *?#! ,%*(5,%'!,#(!.%+ /*%(0%!
ON?#,!IcccX!IH[PB!!
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?@A@) 4$$5%/#&%6(0)/'200B5%.<8%0&%/#55-)6%(C(7)

a,! )/5$$'(,9.($*()! $*.4(#$3! *?#! 6%/D(,9! 5+! *?#! %&&'()%*(8#! ($!
9#,#/%''0!)5,$(4#/#4!*5!+%''!(,*5!*?#!456%(,!5+!8#/1%'!65/&?5'590!
O>%0,#!IccZP!%,4!*5!1#!&%/*().'%/'0!)5665,!(,! '%,9.%9#$!_?()?!
.$#! '(**'#! 5/! ,5! )%$#<6%/D(,9! O>5'(,$D0! HEIJPB! e?#! %&&'()%*(8#3!
,%//5_'0! 4#+(,#43! ($! )5,$(4#/#4! %$! %! 6#%,$! *5! &/565*(,9! %,!
51'(-.#!)5,$*(* .#,*!*5!*?#!)5/#!/5'#!5+!51`#)*!(,!*?#!)'%.$#3!*?#/#10!
(,)/#%$(,9!*?#!8#/1!8%'#,)0!10!5,#!(,!)56&%/($5,!_(*?!*?#!(,(*(%'!
5/!1%$()!)5,$*/.)*(5,!OU(A5,!HEIH3!>5'(,$D0!HEIJPBH!a,!*?($!&%&#/3!
_#!%45&*!*?#!1/5%4#/!4#+(,(*(5,!5+!%&&'()%*(8(;%*(5,!&/5&5$#4!10!
N/#($$#'$!O+5/*?)B!�����������L�Q���Z�K�L�F�K���Ð�D���W�H�U�P���R�I���W�K�H���G�H�U�L�Y�H�G���F�R�Q�V�W�U�X�F�W�L�R�Q��
5*?#/!*?%,! j!5/!Y3!4#$(9,%*#4!%$!*?#!j>>"aRU!>nSjYR 3!#A&/#$$#$!%!
$#6%,*()!/5'#!_?()?3!(,!*?#!(,(*(%'!)5,$*/.)*(5,3!#(*?#/!)%,!5,'0!1#!
#A&/#$$#4!_(*?!%!,5,<)5/#!)54(,93!4($*(,)*!+/56!(*$!)54(,9!(,!*?#!
�G�H�U�L�Y�H�G���F�R�Q�V�W�U�X�F�W�L�R�Q�����R�U���F�D�Q�Q�R�W���E�H���H�[�S�U�H�V�V�H�G���D�W���D�O�O���Ñ��!

>#*#/$5,! OHEEZX! [d<[ZP! &/5&5$#$! %! .$#+.'! 4($*(,)*(5,! 1#*_##,!
51'(9%*5/0!%,4!5&*(5,%'!%&&'()%*(8#$X!.,'(D#!*?#!5&*(5,%'!*0&#3!*?#!
12,#!%)1*3!*0&#!?%$!,5!%'*#/,%*(8#!(,(*(%'!)5,$*/.)*(5,BJ!Y.)?!($!*?#!
)%$#!+5/!*?#!$#6%,*()!/5'#!5+!1#,#+()(%/0!(,!6%,0!T%,*.!'%,9.%9#$3!
(,*#9/%*#4! %$! %,! %&&'(#4! &%*(#,*! (,! %,! 51'(9%*5/0! %&&'()%*(8#!
)5,$*/.)*(5,3! *?#! 5,'0! $5'.*(5,! +5/! )54(,9! *?($! /5'#3! $(,)#! $.)?!
'%,9.%9#$!&5$$#$$! ,#(*?#/! 1#,#+%)*(8#! )%$#! 6%/D#/$! ,5/!
1#,#+%)*(8#!%4&5$(*(5,$!O$##!N/#($$#'$!+5/*?)B3!&&B![ZZ<[Zf]!N/#($$#'$!
o!T%$$q,#3!*?($!85'.6#PB!!

A@)D$&%2.#5) 6('080) 2>5%<#&2'-) #$$5%/#&%6()
/2.0&'8/&%2.0)%.),%.%&%/))

e?#!$#6%,*()!456%(,!5+!*/%,$+#//%')($!5,#!5+!*?#!)/.)(%'!#'#6#,*$!
5/! 1.('4(,9! 1'5)D$! 5+! 4(*/%,$(*(8#! %,4! /#'%*#4! )5,$*/.)*(5,$! (,!
Y(,(*()!'%,9.%9#$!%,4!*?#!4(8#/$(*0!5+!)5,$*/.)*(5,!*0&#$!($!9/#%*3!

 
H!a,!$56#!'%,9.%9#$3!*?#!&/565*(5,!5+!%,!51'(-.#!&%/*()(&%,*!6%0!?5_#8#/!'#%4!
*5!4#65*(5,!5+!*?#!(,(*(%'!51`#)*3!(,!_?()?!%!�U�H�I�H�U�H�Q�W���L�V���W�K�X�V���Ð�G�H�Q�X�F�O�H�D�W�L�Y�L�]�H�G�Ñ�����T�Y����
N/#($$#'$! O+5/*?)B! kI[BHBHBH3! &&B[fH<[fJ !! ! &#/$B)566BP3! %$! $##,! (,! ?($! N#,*/%'!
j'%$D%,!=.&(D!%,4!n%'D56#'#6!OY%'($?P!#A%6&'#$B!
J!e?.$3!'59()%''03!*?#/#!($!,5!8%'#,)0!(,)/#%$#!(,85'8#4!+5/!*?#!51'(9%*5/0!*0&#!5+!
%&&'�L�F�D�W�L�Y�H���L�Q���3�H�W�H�U�V�R�Q�Ñ�V���Y�L�H�Z�����,�Q���W�H�U�P�V���R�I���W�K�H���G�H�U�L�Y�H�G���R�U���D�S�S�O�L�F�D�W�L�Y�L�]�H�G���Y�H�U�E���L�W�V�H�O�I����
?5_#8#/3!%,!#A*/%!%/9.6#,*!($!&/#$#,*!)56&%/#4!_(*?!(*$!,5,<4#/(8#4!+5/6B  
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%$! %,! (,8#$*(9%*(5,! 10! h?%,9! OHEII P! $?5_$B! Y(,)#! */%,$+#//%'! ($!
(,*(6%*#'0!'(,D#4!%,4!58#/'%&$!_(*?!*?#!%&&'()%*(8#!)5,$*/.)*(5,$!
(,! :5/*?#/,! Y (,(*()3! _#! 1/(#+'0! (''.$*/%*#! *?#! .,6%/D#4! 45.1'#!
51`#)*! )5,$*/.)*(5,! (,! Y*%,4%/4! N?(,#$#! _?()?! ($! /#$*/()*#4! *5!
4(*/%,$(*(8#!8#/1$!5+!*/%,$+#//%'!�Ë!QRST!+D!UV!�Ë!%,4!(*$!%&&'()%*(8#!
QG!"#!)5.,*#/&%/*B!
! a,! *?#! 5&*(5,%'! *0&#! 5+! %&&'()%*(8#! )5,$*/.)*(5,! _(*?!%!
4(*/%,$(*(8#! 8#/13! *?%*! ($3! %! */(8%'#,*! 8#/13! *?#/#! ($! ,5! %&&%/#,*!
)?%,9#! (,! $0,*%)*()! $*%*.$! +5/! *?#! %&&'(#4! 51`#)*B! N56&%/#! *?#!
6(,(6%'! &%(/! 5+! %! 1%$()! 45.1'#! 51`#)*! )5,$*/.)*(5,! (,! Y*%,4%/4!
N?(,#$#!(,!OIP!_(*?!*?#!%&&'()%*(8#!QG!"#!)5,$*/.)*(5,!(,!OHPX!
)

OI P! T%$()!45.1'#!51`#)*!)5,$*/.)*(5,!(,!Y*%,4%/4!N?(,#$#!
! QRST!+D!UV!
! �7�Ã��!! $r,9 <'#!!! ! �Z�”��!0s<$?t!!! ! �K�X�Ã��[ !
! JYi !! 5++#/<>^Q! ! I Yi !5,#<N"^u1.,)? ! +'5_#/!
! �Ð�+�H���R�I�I�H�U�H�G���P�H���D���E�R�X�T�X�H�W���R�I���I�O�R�Z�H�U�V�����D�V���D���S�U�H�V�H�Q�W�����Ñ!
! ��F1�¶�A�0�•8á�Ä !
!

OHP! j&&'()%*(8#!)5,$*/.)*(5,!_(*?!#,)'(*()!G!"#!
! QRSTGEF+)+D!UV!)
! �7�Ã��!! $r,9G9#(! !�Z�”��! 0s<$?t!!! ! �K�X�Ã��!
! JYi !! 5++#/B<(%! I Yi !! 5,#<N"^u1.,)? ! +'5_#/!
! �Ð�+�H���R�I�I�H�U�H�G���P�H���D���E�R�X�T�X�H�W���R�I���I�O�R�Z�H�U�V�����D�V���D���S�U�H�V�H�Q�W�����Ñ!
! ��F1 5	�A�0�•8á�Ä !
!

e?#!$?%/#4!+#%*./#$!5+! *?#! *_5!51`#)*$!%/#!%! '%)D!5+!%,0!58#/*3!
4#&#,4#,*!6%/D(,9!5,!*?#!aV!%,4!*?#!&5$(*(5,!5+!*?#!aV!_?()?!4(/#)*'0!
+5''5_$!#(*?#/!%!8#/1!5+!*/%,$+#//%'!5/!*?#!4#/(8#4!8#/1!_(*?!#,)'(*()!
G!"#! %$! &/(6%/0! 51`#)*B! a,! OHP! ?5_#8#/3! 4($)5./$#! &/56(,#,)#! ($!
%44(*(5,%''0!9(8#,!*5!*?#!aV!O$##!>#*#/$5,!HEEZX![c<dE3!>%0,#!IccZX!If\3!
%'$5!N?%&&#''!IcfJ!5,!*?#!$#6%,*()$!5+!*?($!)5,$*/.)*(5,PB!

a,!)5,*/%$*!*5!*?($3!_?#,!*?#!51'(9%*5/0!$.1*0&#!5+!*?#!:5/*?#/,!
Y(,(*()! %&&'()%*(8#! )5,$*/.)*(5,! ($! .$#4! _(*?! %! ,5,<*/%,$+#//%'!
*/%,$(*(8#!8#/13! (*!45#$!%44!%,!#A*/%!%/9.6#,*!*5! *?#!8%'#,)0B!a,!
*?($!$(*.%*(5,3!,#(*?#/!*?#!%&&'()%*(8#)#,)'(*() )-!"# ),5/!(*$!+5''5_(,9!
%&&'(#4!,5.,3!*?#!(,4(/#)*!51`#)*!%,4!/#)(&(#,*3!6%0!1#!56(**#4!*5!
+5/6!%,!(,4#&#,4#,*!)'%.$#B!
!

 
[ !e?#!�S�í�Q�\�í�Q! $0$*#63! (,! .$#! (,! N?(,%! $(,)#! Icdf3! ($! %45&*#4! +5/! *?#! Y*%,4%/4!
Ob%,4%/(,P!N?(,#$#!#A%6&'#$B!
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OJ%P!! �:�”�� ! �[�L�Ý��9#(! ! �W�Ã! ! 0v<�I�Õ�Q�J!! Av,B!
I Yi !! _/(*#<j>>" ! JYi !! 5,#<N"^!!! '#**#/!!
�Ð�,���Z�U�R�W�H���K�H�U���D���O�H�W�W�H�U���Ñ�����A�É 5	�©�0�1���Ä !

!
OJ1P!! V6($$(5,!5+!aV!

�
�:�”��! �[�L�Ý��9#(! ! ! w! ! 0v<�I�Õ�Q�J!! Av,B!
I Yi !! _/(*#<j>>" ! ! ! ! 5,#<N"^!! '#**#/!!
!

OJ)P!! j**#6 &*#4!45.1'#!51`#)*!)5,$*/.)*(5,X!Q#/1!aV!UV!
�
�:�”��! �[�L�Ý<w!! ! �W�Ã! ! 0v<�I�Õ�Q�J!! Av,!
I Yi !_/(*#! ! ! JYi !! 5,#<N"^!! '#**#/!!

!

a*! +5''5_$! *?%*! #,)'(*()! G!"#!+5''5_#4! 10! (*$! %&&'(#4! ,5.,! %/#!
51'(9%*5/0! )5,$*(*.#,*$! _(*?! )#/*%(,! ,5,<*/%,$+#//%'! 8#/1$! (,!
Y*%,4%/4!N?(,#$#!_?()?!/#+'#)*$!%!6#%$./#!5+!(,*#9/%*(5,!(,*5!*?#!
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)%*!! IYi ! SR"<&#*<YyT@! ! O1#B6%4P<JWI<1#W6%4<4RR; <J<jyg !
�Ð�0�\���F�D�W���P�D�N�H�V���P�H���P�D�G���Ñ)

O[EP!! G::,#0%)#D#?%)#1(!�R�I���Ð�P�D�N�H�Ñ��!
,0%<)?!! �K�H�Ñ��!! ,0(<05X8<[ <_(<,0 ! !
a<YyT@! ! 4/#$$! IWH<6%D#<4RR; <jyg <>jYe !
�Ð�,���P�D�G�H���\�R�X���D���G�U�H�V�V���Ñ�����6�K�L�E�D�W�D�Q�L���	���3�D�U�G�H�V�K�L����������X!II\P !

!

a,! j.$*/%'(%,! '%,9.%9#$3! (*! ($! %'$5!*0&()%''0! ,5,<)5,*/5'! $*%*#!
%,4!,5, <)5,*/5'!'5)%*(5,!%,4!&5$*./%'!8#/1$!*?%*!%/#!)%.$%*(8(;#4!
10!*?#!$%6#!8#/1!$.++(A!_?()?!%&&'()%*(8(;#$!85'(*(5,%'!8#/1$B!e?#!
4($*(,)*(5,!($!%!'(**'#!+'.(4!1#*_##,!*?#!*_5!$#6%,*()!*0&#$3!1.*!*?#!
9#,#/%'(;%*(5,!?5'4$!(,!*?#!6%(,B!

j.$*(,! OIccZP! 4(8(4#$! .&! (,*/%,$(*(8#! 8#/1$! (,*5! e0&#! j!
O1%$()%''0! .,%)).$%*(8#P! %,4! e0&#! T! O1%$()%''0! .,#/9%*(8#P! *5!
#A&'%(,! *?#(/! 1#?%8(5./! _?#/#10! */%,$(*(8(;(,9! $.++(A#$! 4#/(8#!
)%.$%*(8#$!(,!*?#!+(/$*!(,$*%,)#!%,4!%&&'()%*(8#$!(,!*?#!$#)5,4B!!

!

e0&#!j!8#/1$X!/%,,H+2.*4)H+4:,#)H+2.*(H+<#"H+<*1@(H+2"+#>>"*4"<H+2"+
0,14"<H+2"+/*#!$)"("<H+2"+:,"%4"<H+2"+4#0F+O)?%,9#!5+!$*%*#3!,5,<
)5,*/5''#4!'5)%*(5,!%,4!&5$*./%'3!(,*#/,%'!$*%*#$P!
!

e0&#!T!8#/1$X!,%.!$H+0*3H+:,%3H+01>"H+!1H+4#)H+,#"H+4:"%FH+0%,,H+"()"*H+
01>"H+!1H+8.>: +O6%(,'0!.,#/9%*(8#P!

!

a,!U(0%/(!O>%6%<:0.,9%,3!Y5.*?!j.$*/%'(%P!*?#/#!($!%!$#&%/%*#!
%++(A! +5/! #%)?! +.,)*(5,X!<#:%<! +5/6$! )%.$%*(8#$! %,4!<#,F%<! +5/6$!
%&&'()%*(8#$B! ! j.$*(,! .$#$! %,! #A%6&'#! _(*?! *?#! 8#/1!)$%*F%<! �Ð�W�R��
�V�W�D�Q�G�Ñ���W�R���V�K�R�Z���W�K�H���G�L�V�W�L�Q�F�W�L�R�Q���L�Q���P�H�D�Q�L�Q�J��!
!
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O[I P!! U(0%/(!O>%6%<:0.,9%,3!Y5.*?!j.$*/%'(%P!
>(/*%!*?%/D%<0(B!
$*()D!$*%,4<>SRY!
�Ð�7�K�H���V�W�L�F�N���L�V���V�W�D�Q�G�L�Q�J���Ñ!

!

O[HP!! J%.4%)#D#?%)#1(!
! ! m%/,%<'(! &(/*%!! *?%/D%<%$#<0(B!

6%,<RSi !! $*()D!! $*%,4<S\ <>SRY!
�Ð�7�K�H���P�D�Q���V�W�D�Q�G�V���W�K�H���V�W�L�F�N���X�S���Ñ�������$�X�V�W�L�Q����������X!\P!

!

i(8#,!*?%*!*?#!e0&#!j!8#/1!)'%$$!?%$!.,4#/95#/!$.1`#)*$3!*?#!
)%.$%*(8#$!%&&#%/!*5!6%(,'0!1#'5,9!*5!*?#!)5#/)(8#!*0&#!_?#/#!*?#!
)%.$##!?%$!,5!)?5()#!5/!85'(*(5,!(,!*?#!&/5)#$$!5+!*?#!)%.$(,9!#8#,*B!!

^5/! *?#!e0&#! T! .,#/9%*(8#! 8#/1! )'%$$3! *?#! %9#,*(8#! $.1`#)*!
/#6%(,$!%$!*?#!Y!(,!*?#!,#_!%&&'()%*(8#!)5,$*/.)*(5,3!_?('#!%!4(/#)*!
51`#)*!($!#(*?#/!%44#4!5/!&/565*#4!+/56!%,!51'(-.#!/5'#3!*0&()%''0!
%!)56(*%*(8#B!U#&#,4(,9!5,!*?#!'%,9.%9#3!*?#!,#_!&%*(#,*!:>!6%0!
1#!)/5$$</#+#/#,)#4!5,!*?#!8#/1!5/!'#+*!.,6%/D#4!5,!15*?!*?#!8#/1!
%,4!*?#!,5.,!_?()?!($!(,!%1$5'.*(8#!)%$#B!
!

O[J P!! U(0%/(!O>%6%<:0.,9%,3!Y5.*?!j.$*/%'(%P!
! ! G::,#0%)#D#?%)#1(+

m%/,%<'(!! &(/*%!! *?%/D%<59#<0(B!
6%,<RSi !! $*()D!! $*%,4<S\ <>SRY!
�Ð�7�K�H���P�D�Q���L�V���V�W�D�Q�G�L�Q�J���Z�L�W�K���D���V�W�L�F�N���Ñ+Oj.$*(,!IccZ X!\P!

!

V*?#/! '%,9.%9#$! *?%*! ?%8#! *_5! */%,$(*(8(;(,9! %++(A#$! $?5_! %!
$.1$#*!5+!8#/1$!*?%*!6%0!*%D#!15*?3!%$!(,!S#61%//,9%!_(*?!/#$&#)*!
*5!)%.$%*(8(;(,9!!%&!%,4!%&&'()%*(8(;(,9!<!%*,.F!X!
!

O[[ P!! S#61%//,9%!O,5,<>%6%<:0.,9%,3!:5/*?#/,!e#//(*5/0P !
! ! 9%/'.D! �Ð�W�R���S�O�D�\�Ñ! ! 9%/'.D<9%! ! �Ð�W�R���P�D�N�H���S�O�D�\�Ñ!
! ! ! ! ! ! ! ! 1%D<9%/'.D!! �Ð�W�R���S�O�D�\���Z�L�W�K�Ñ!
!
! ! /. ! ! �Ð�W�R���F�U�\�Ñ!! ! /. <9%! ! ! �Ð�W�R���P�D�N�H���F�U�\�Ñ!
! ! ! ! ! ! ! ! 1%D</. ! ! ! �Ð�W�R���F�U�\���I�R�U�Ñ!
! ! Oj.$*(,!IccZ X!IIP!
!

a,! $?5/*3! )%.$%*(8(;%*(5,! %,4! %&&'()%*(8(;%*(5,! %/#! 8%'#,)0<
(,)/#%$(,9! 5&#/%*(5,$! *?%*! %/#! 4($*(,9.($?#4! 10! *?#! .$#! 5+!
*/%,$(*(8(;(,9!%++(A#$!(,!*?#!$%6&'#!5+!IZ!j.$*/%'(%,!'%,9.%9#$!%,4!
10!*?#!8#/1!)'%$$!*5!_?()?!*?#0!%/#!%&&'(#43!,%6#'03!(,*/%,$(*(8#!
8#/1$!1#'5,9(,9!*5!/#$&#)*(8#'0!#(*?#/!.,%)).$%*(8#!%,4!.,#/9%*(8#!
*0&#$3!%$!j.$*(,!OIccZP!#A&'%(,$B!!
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Y?(1%*%,(!o!>%/4#$?(!OHEEHX!IIcP3!5,!*?#!)5,*/%/03!&/5&5$#!*?%*!
(*! ($! *?#! $5)(%*(8#! *0&#! 5+! )%.$%*(8#! _?()?! '%0$! *?#! 1%$($! +5/! *?#!
%&&'()%*(8#!6#%,(,9$!5+!1#,#+%)*(8#3!)56(*%*(8#!%,4!(,$*/.6#,*%'B!
^5/! *?#!1#,#+%)*(8#! %&&'()%*(8#3!*?#0! $##! *?#! '(,D! %$!*?#! %$$($*#4!
1#,#+%)*(8#! 6#%,(,9!�R�I�� �W�K�H�� �V�R�F�L�D�W�L�Y�H�� �F�D�X�V�D�W�L�Y�H���� �D�V�� �L�Q�� �Ð�W�R�� �K�H�O�S��
�V�R�P�H�R�Q�H���G�U�H�V�V�Ñ�����)�R�U���W�K�H���L�Q�V�W�U�X�P�H�Q�W�D�O���D�S�S�O�L�F�D�W�L�Y�H�����W�K�H�L�U���H�[�S�O�D�Q�D�W�L�R�Q��
($!%$!+5''5_$X!#/+41>"1("+0%.4"4+%+F(#/"+)1+0.)+)$"+>"%)H+)$#4+#>:,#"4+
)$%)+)$"3+$%D"+0.)+)$"+>"%)+@#)$+%+F(#/"B+e?#!)56(*%*(8#!%&&'()%*(8#!
(,85' 8#$!)5<&%/*()(&%*(5,!(,!%,!#8#,*!$.)?!%$!6%D(,9!%!&#/$5,!_%'D!
10!_%'D(,9!@#)$!*?#6B!

U#$&(*#! *?($3! (,! $56#! '%,9.%9#$3! $.)?! %$! m(,0%/_%,4%3! *?#!
4($*(,)*(5,!1#*_##,!)%.$%*(8#!%,4!%&&'()%*(8#!)5,$*/.%'$!/#$*$!5,!
*?#!%,(6%)0!5+!*?#!,5.,!(,!-.#$*(5,3!%,4!,5*!5,!$5)(%*(8#!)%.$%*(5,B!
e?($!)5,$*(*.*#$!*?#!5,'0!4(++#/#,)#!(,!*?#!+5''5_(,9!#A%6&'#$!+/56!
m(,0%/_%,4%B!a,!O[d�������W�K�H���F�D�X�V�H�U���D�Q�G���V�X�E�M�H�F�W���Ð�K�H�Ñ���L�V���D�F�W�L�Q�J���R�Q���Ð�W�K�H��
�P�D�Q�Ñ���Z�K�L�O�H���L�Q������\ �����Ð�K�H�Ñ���L�V���D�F�W�L�Q�J���R�Q���D���S�H�Q��!
!

O[dP!! m(,0%/_%,4%!OT%,*.3!:(9#/<N5,95P!
y6.9%15!! %</%<%,4(D<�L�L�#<%!! ! ! .6.9%15!! (1%/._%B!
6%,!! ! JYi <>SRY<_/(*#<!4P, <jY> !! 6%,!! ! '#**#/!
�Ð�7�K�H���P�D�Q���L�V���P�D�N�L�Q�J���W�K�H���P�D�Q���Z�U�L�W�H���D���O�H�W�W�H�U���Ñ!

!

O[\ P!! y6.9%15!! %</%<%,4(D<!�L�L�#!<%!! ! ! (D%/%6.!! (1%/._%B!
6%,!! ! JYi <>SRY<_/(*#<4RR; <jY> !! &#,!! ! '#**#/!
�Ð�7�K�H���P�D�Q���L�V���Z�U�L�W�L�Q�J���D���O�H�W�W�H�U���Z�L�W�K���D���S�H�Q���Ñ���������3�D�\�Q�H��������������������<IcIPB!

!!
Y##!%'$5!N/#($$#'$!O+5/*?)B!&B!dIdP!5,!*?#!(,?#/#,*!%61(9.(*0!5+!

(,$*/.6#,*$!%$!15*?!)%.$#!5+!%)*(5,!%,4!)%.$##!5+!6%,(&.'%*(5,B!
Y?(1%*%,(!o!>%/4#$?(!)5,)'.4#!10!*/0(,9!*5!%))5.,*!+5/!*?#!+%)*!*?%*!
)%.$%*(8#W%&&'()%*(8#!$0,)/#*($6!%&&#%/$!*5!1#!%$$5)(%*#4!_(*?!,5*!
5,'0! $5)(%*(8#! )%.$%*(5,! 1.*! %'$5! _(*?! %! ?(9?! 4#9/##! 5+!
9/%66%*()%'(;%*(5,!5+!*?#!%++(A#$!(,!-.#$*(5,!%,4!*?#!&/#$$./#!5+!
'#A()%'(;%*(5,! OHEEHX! IHIPB! e?($! *?#0! 1#'(#8#! )5.'4! #A&'%(,! *?#!
&/#+#/#,)#!+5/!4(/#)*(8#!%,4!)5#/)(8#!*0&#$!5+!)%.$%*(5,!*?%*!'#%4!
*5!*?#!&5$$(1('(*0!5+!%,!%&&'()%*(8#!(,*#/&/#*%*(5,B!!

p.(*#!#8(4#,*'03!j.$*(,!OIccZP!%,4!Y?(1%*%,(!o!>%/4#$?(!OHEEHP!
?%8#! %//(8#4! %*! 4(++#/#,*!#A&'%,%*(5,$! +5/! *?#! )%.$%*(8#! %,4!
%&&'()%*(8#!4%*%B!b5/#58#/3!*?#!4%*%!5,!)%.$%*(8#$!1/(#+'0!$D#*)?#4!
?#/#!+/56!:5/*?_#$*#/,!N?(,%!_5.'4!%&&#%/!*5!$.&&5/*!*?#!8#/1!
)'%$$! 4($*(,)*(5,! %$! $06&*56%*()! 5+! %,! %,%'59()%'! 4#8#'5&6#,*!
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+/56! %&&'()%*(8(;%*(5,! 5+! 85'(*(5,%'! */%,$(*(8#! 8#/1$! *5!
)%.$%*(8(;%*(5,!5+!*?#!,5,<)5,*/5'!.,%)).$%*(8#!8#/1$B!
! e?($!($!1#)%.$#!*?#!)%.$%*(8#!.$#!5+!%&&'()%*(8#!#,)'(*()$!_(*?!
iaQR!%$!%!$5./)#!6%(,'0!%&&'(#$!*5!(,*/%,$(*(8#!,5,<)5,*/5'!8#/1$!
�V�X�F�K�� �D�V�� �Ð�K�D�S�S�\�Ñ���� �Ñ�J�H�W�� �D�Q�J�U�\�Ñ���� �Ð�Z�R�U�U�L�H�G�Ñ���� �Ð�E�H�� �I�X�O�O�Ñ���� �D�Q�G�� �Ð�G�U�\�Ñ����
&/54.)(,9! )5#/)(8#! %,4! 4(/#)*(8#! )%.$%*(8#$! %$! (,! i%,95.!
�0�D�Q�G�D�U�L�Q���� �D�F�F�R�U�G�L�Q�J�� �W�R�� �=�K�D�R�Ñ�V�� �G�H�V�F�U�L�S�W�L�R�Q�� ���������������� �,�Q�� �W�K�H�� �V�P�D�O�O��
,.61#/!5+!)%$#$!_?#,!*?#!#,)'(*()!)%,!1#!.$#4!_(*?!85'(*(5,%'!'%1('#!
�Y�H�U�E�V�� �V�X�F�K�� �D�V�� �Ð�V�L�Q�J�Ñ���� �Ð�H�D�W���� �Ð�V�O�H�H�S�Ñ�� �D�Q�G�� �W�K�H�� �P�R�W�L�R�Q�� �Y�H�U�E�V�� �Ð�J�R�Ñ�� �D�Q�G��
�Ð�F�R�P�H�Ñ���� �W�K�H�� �F�D�X�V�D�W�L�Y�H�� �P�H�D�Q�L�Q�J�� �F�K�D�Q�J�H�V�� �W�R�� �D�� �S�H�U�P�L�V�V�L�Y�H�� �R�Q�H����
V*?#/_($#3!*?#!/.'#!($!+5/!85'(*(5,%'!8#/1$!*5!1#)56#!%&&'()%*(8(;#43!
%$!_#!$%_!(,!kJBIB!!

e?#! .$#! 5+!iaQR! 8#/1$! %$! )%.$%*(8#! %.A('(%/(#$! ($! %! )5665,!
9/%66%*()%'(;%*(5,!&%*?_%0!)/5$$'(,9.($*()%''03!&%/*().'%/'0!(,!l#$*!
j+/()%!%$!_#''!%$!(,!R%$*!%,4!Y5.*?#%$*!j$(%B!a,!*?#!j$(%,!'(,9.($*()!
%/#%3! (*! ($! %! /#).//(,9! $#6%,*()! $?(+*! +5/!iaQR<8#/1$! *5! +5/6! *?#!
&#/6($$(8#!$.1*0&#!5+!)%.$%*(8#!%.A('(%/03!_?#,!*?#0!5))./!(,!*?#!QI !
$'5*! 5+! %! $#/(%'! 8#/1! )5,$*/.)*(5,3! 1.*! ,5*! .$.%''0! (,! *?#! $'5*! 5+! %,!
#,)'(*()!4#/(8#4!+/56!QH!iaQR3!%$!+5/!*?#!%&&'()%*(8#B!a,!*?($!/#$&#)*3!*?#!
$0,*%)*()!)5,+(9./%*(5,!($!)/.)(%'B!b5/#58#/3!*?#!QI!&5$(*(5,!($!_#''<
+5.,4#4!%,4!%**#$*#4!+5/!*?#!%,%'0*()!*0&#!5+!&#/6($$(8#!)%.$%*(8#!(,!
Y(,(*()!ON?%&&#''!HEIdP3!%$!_#''!%$!(,!e?%(!O[f PX!
!

O[ZP!! i aQR!8#/1!$#/(%'(;%*(5,!(,!QI!&5$(*(5,!
! ! iaQR!{ !%,%'0*()!&#/6($$(8#!)%.$%*(8#!
! ! :> jiR:e !! QiaQR! ! :> SRNa>aR:e! ! ! g!

{ ! :> NjyYRS! Q?)iaQR){ "Re! :> NjyYRR! QA!!! g!
!

O[f P!! N#,*/%'!e?%(!#A%6&'#!
! ! $M8!� ���Ð�J�L�Y�H�Ñ�����E�H�Q�H�I�D�F�W�L�Y�H���S�D�U�W�L�F�O�H�����S�X�U�S�R�V�L�Y�H���F�D�X�V�D�W�L�Y�H���Y�H�U�E!
+ + > ���·�…++ + $M3+++ ,N�…F++ F#(+++ F$���Q�”�P��!
! ! 65*?#/!! 9(8#! )?('4! #%*!! $_##*$!
! ! �Ð�7�K�H���P�R�W�K�H�U���O�H�W�V���W�K�H���F�K�L�O�G���H�D�W���V�Z�H�H�W�V���Ñ�����-�H�Q�Q�\������������!
!

e?#! 4#8#'5&6#,*! 5+! %!iaQR! 8#/1! (,! QH! &5$(*(5,! (,*5! %,!
%&&'()%*(8#!%,4!*?#,!%!)%.$%*(8#!#,)'(*()!.,45.1*#4'0!,##4$!*5!&%$$!
*?/5.9?! 65/#! $*%9#$! *?%,! +5/! *?#! %,%'0*()! *0&#3! %,4! +(8#! %/#!
&/5&5$#4!1#'5_!_(*?!$56#!1/(#+!4(%)?/5,()!,5*#$X!
!
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O[c P!! ! i aQR!8#/1!$#/(%'(;%*(5,!(,!QH!&5$(*(5,!

O(P :> jiR:e !Q?�’QA)iaQR)! ! :> SRNa>aR:e! ! UV!
!

j!,#_!4(*/%,$(*(8#!)5,$*/.)*(5,!%/($#$!(,!&/#<b#4(#8%'!N?(,#$#!
4./(,9!*?#!n%,!40,%$*0!OHEITN!�Ë!HHEjUP3!1%$#4!5,!*?#!45.1'#!
51`#)*! )5,$*/.)*(5,! :> !Q!aV!UVB!T5*?!Q?�’QA)iaQR!%/#!8#/1$!5+!
*/%,$+#//%'B!

! !

! O((P! ! iaQR!{!4%*(8#!&/#&5$(*(5,!!
! ! ! :> jiR:e !Q?! ! C>SR>VYaeaV:u)QHiaQR)!:> SRNa>aR:eF!!UV!
! !

Q?)/#6%(,$!%)85'(*(5,%'!8#/1!5+!*/%,$+#/!_?('#!QH!1#)56#$!
/#$*/()*#4!*5!`.$*!5,#!8#/13!�\�–!�Ð�J�L�Y�H�Ñ���E�\���O�D�W�H���0�H�G�L�H�Y�D�O���S�H�U�L�R�G����
)%B!c*?!)#,*./0!%,4!9/%66%*()%'(;#$!(,*5!%!&/#&5$(*(5,!
O>#0/%.1#!IcffPB!

!

! O(((P!! Y0,*%)*()!/#%,%'0$($!5+!8#/1%'!)56&'#6#,*$!
4%*(8#!&/#&5$(*(5,!{!%&&'()%*(8#!#,)'(*()!

! ! ! :> jiR:e !CQ?)�ËQHu)iaQRG!j>>"aNjeaQRF! :> SRNa>aR:e!! UV!

Q?)J)85'(*(5,%'!*/%,$(*(8#!8#/1!$?5_$!%,!#A*#,$(5,!*5!%!'%/9#!$#*!
5+!8#/1$!(,!:5/*?_#$*#/,!N?(,%!1#9(,,(,9 !+/56!*?#!*(6#!5+!*?#!
6 %$$(8#! n%,! 6(9/%*(5,$! *5! *?($! %/#%! +/56! *?#! #%/'0! b(,9!
40,%$*0!5,_%/4$3!)%B!I[*?!)#,*./0!OY%,46%,!HEI\P3!)/#%*(,9!%!
8#/1!)56&'#A!_(*?!%,!%&&'()%*(8#!+.,)*(5,B!

!

O(8P! T/(49(,9!$*%9#!5+!$6%''!9/5.&!5+!%61(9.5.$!*/%,$(*(8#!8#/1$!_(*?!
�V�W�D�W�L�Y�H���P�H�D�Q�L�Q�J�V���V�X�F�K���D�V���Ð�N�Q�R�Z�Ñ���R�U���O�D�E�L�O�H���Y�H�U�E�V���V�X�F�K���D�V���Ð�V�L�Q�J�Ñ���W�K�D�W��
�O�H�D�G�V���W�R���D���S�H�U�P�L�V�V�L�Y�H���F�D�X�V�D�W�L�Y�H���Ð�O�H�W�Ñ���U�H�D�G�L�Q�J!

! ! ! :> NjyYRS! CQ?C"jTa"R 3!YejeaQRF!)GNjyYjeaQR u)QHiaQR)F!! :> NjyYRR!
!

Q?)J),5, <40,%6()!*/%,$(*(8#!8#/1$3!'%1('#!8#/1$3!.,#/9%*(8#!8#/1$!
!

O8P! j!,#_!)5,$*/.)*(5,!%/($#$3!($565/&?()!_(*?!*?#!%&&'()%*(8#3!_?()?!($!
1%$#4!5,!%,!%,%'59()%'!.$#!+5/!,5, <)5,*/5'!.,%)).$%*(8#!8#/1$X!
%&&'()%*(8#!#,)'(*()!{!)5#/)(8#!)%.$%*(8#!#,)'(*()!

! ! ! :> NjyYRS! CQ?)Cy:jNNyYjeaQR F!G!NjyYjeaQR u)QHiaQR)F!! :> NjyYRR!

Q?)J).,%)).$%*(8#!(,*/%,$(*(8#!8#/1!
!

e?#! )%.$%*(8#<%&&'()%*(8#! $0,)/#*($6! (,! ,5/*?_#$*#/,! N?(,%!
*?.$!%/($#$!+/56!*?#!%,%'59()%'!.$#!5+!1#,#+%)*(8#!%&&'()%*(8#$!_(*?!
85'(*(5,%'! 8#/1$! %&&'(#4! *5! .,%)).$%*(8#! (,*/%,$(*(8#$! %,4!
&/#4()%*(8#!%4`#)*(8#$!*5!+5/6!)%.$%*(8#$B!e?($!D(,4!5+!$0,)/#*($6!
($! )5665,! _(*?! %&&'()%*(8#$! *?%*! %/#! 1%$#4! 5,! 1#,#+%)*(8#$3!
%))5/4(,9! *5! >#*#/$5,! OHEEZX! \[<\d3! IJJPB! j&%/*! +/56! %! 6(44'#!
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!

^(9./#!I X!Y#6%,*()!4(8($(5,!5+!'%15./!1#*_##,!!
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!

!

>#*#/$5,!OHEEZX!IJdP!%'$5!,5*#$!*?%*!*?#/#!6%0!1#!%!)#/*%(,!#A*#,*!
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?%8#!$##,!(,!*?#!)%$#!5+! i%,95.!N?(,#$#B!e?#/#+5/#3!(*!45#$!,5*!
$##6! %*! %''! $#6%,*()%''0! &'%.$(1'#! *5! %))#&*! Y?(1%*%,(! %,4!
�3�D�U�G�H�V�K�L�Ñ�V�� �K�\�S�R�W�K�H�V�L�V��! %$! 1#(,9! %&&'()%1'#! *5! :5/*?#/,! Y(,(*()!
'%,9.%9#$3!9(8#,!*?#(/!8(#_!*?%*!*?#!4(/#)*(5,%'(*0!($!+/56!
!

410#%)#D"+0%.4%)#D"+O+2"("/%0)#D"+%::,#0%)#D"B++
+

e?($!($!)'#%/'0!)5,*/%4()*#4!10!*?#!%,%'0$($!&/5&5$#4!%158#!%,4!
*?#!+%)*!*?%*!*?#!$5./)#!5+!*?#!Y(,(*()!%&&'()%*(8#$!($!(,!iaQR<8#/1$B!
R8#,!*?5.9?!&#/6($$(8#!iaQR<)%.$%*(8#!)5,$*/.)*(5,$!%/#!%,!j$(%,!
%/#%'!+#%*./#3!*?#$#!4#8#'5&!(,!!QI !&5$(*(5,!+5/!Y(,(*()!'%,9.%9#$3!%$!
$?5_,!%158#3!_?#/#%$!*?#!%&&'()%*(8#!6%/D#/!%/($#$!(,!%,!5/(9(,%'!
QH!&5$(*(5,!5+!%!8#/1!)56&'#AX!!
!

2"("/%0)#D"+%::,#0%)#D"+O+:"*>#44#D"+0%.4%)#D"+O+01"*0#D"+0%.4%)#D"B!
! !

l#!,5*#!%'$5!*?%*!*?#!)%.$%*(8#!#,)'(*()!($!65/#!'55$#'0!%**%)?#4!
*5!*?#!8#/1!$*#6!(,!:5/*?#/,!Y(,(*()3!$(,)#!%$&#)*.%'!6%/D#/$!6%0!
(,*#/8#,#B!!

K@)F$%52<8()2.)&"()%008()23)5#.<8#<()/2.&#/&))

Y5,9!OIccEP!&/5&5$#$!*?%*!*?#!#A*#,$(5,!(,!.$#!5+!#,)'(*()G!"#!*5!%!
_(4#/! $#*! 5+! ,5,<*/%,$+#//%'! */%,$(*(8#! 8#/1$! (,! *?#! %/#%! 5+!
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:5/*?_#$*#/,! N?(,%! ($! 4.#! *5! 4(++.$(5,! +/56! $.//5.,4(,9!
b5,95'()!'%,9.%9#$3!%$!*?#0!%'$5!$?5_!$(6('%/!.$#$!5+!)'%.$#<+(,%'!
iaQR!8#/1$B!e?($!($!*%D#,!.&!(,!h?%5!OHEIcP!5,!i%,95.!b%,4%/(,!
_?5!6%D#$!%!$(6('%/!)'%(6B!

U#$&(*#! *?($3! *?#! 6%*/(A! +5/! *?($! %&&'()%*(8#! #A*#,$(5,! (,! *?#!
4(*/%,$(*(8#!)5,$*/.)*(5,!_(*?!QRSTG!"#!($!%**#$*#4!(,!*?#!&#/(54!5+!
"%*#! b#4(#8%'! N?(,#$#! Of*?�Ëc*?! )#,*./0P3! '5,9! 1#+5/#! *?#! 6%$$!
6(9/%*(5,$!1#9%,!(,!*?#!#%/'0!b(,9!U0,%$*03!I[*?!)#,*./03!_?()?!
$%_!n%,!N?(,#$#!)5'5,($*$!658#!(,*5!*?#$#!%/#%$!5+!,5/*?_#$*#/,!
N?(,%!+5/!*?#!&./&5$#$!5+!+5/*(+()%*(5,!OY5,9!IccE3!Y%,46%,!HEI\PB!
a*!)5.'4!*?.$!1#!/%*?#/!%!&./�H���F�D�V�H���R�I���6�D�S�L�U�Ñ�V���S�D�U�D�O�O�H�O���G�U�L�I�W���D�O�R�Q�J���W�K�H��
'(,#$!5+!)%,5,()%'!9/%66%*()%'(;%*(5,!&%*?_%0$!+5/!iaQR!8#/1$!(,!
$#/(%'(;%*(5,$B! :5,#*?#'#$$3! (*! ($! )#/*%(,'0! /#(,+5/)#4! 10! $(6('%/!
)5,$*/.)*(5,$!(,!b5,95'()!'%,9.%9#$!%,4!+5''5_$!S511##*$!OHEIJP!
)5,)#&*! 5+! $?%/#4! 9/%66%*()%'(;%*(5,3! (,! *?($! )%$#!�Ë! %!
!*%>>%)#0%,#?%)#1(+0,.4)"*!+5/!*?($!5,#!&%/*().'%/!+#%*./#3!+5.,4!(,!
%!6()/5<%/#%!5+!/#'%*#4!%,4!.,/#'%*#4!'%,9.%9#$B!!

n('%/0!Nnj>>R"" !
?('%/0B)?%&&#''€#?#$$B+/!

RnRYY<NS"jV3!>%/($!

4 !]:DT;FUEFMF:S, )

a!_5.'4!'(D#!*5!$(,)#/#'0!*?%,D!*?#!5/9%,($#/$!5+!*?#!@5./,2#!%,,.#''#!4#!
'%!C10#;);+ ,#(!.#4)#I."+<"+P%*#4+HEHH!+5/! *?#!5&&5/*.,(*0! *5!&/#$#,*! *?($!
/#$#%/)?!%*!*?#!@%,.%/0!6##*(,9!5,!�/�¥�D�S�S�O�L�F�D�W�L�I���G�D�Q�V���O�H�V���O�D�Q�J�X�H�V+E+Q"!%*<+
)3:1,1!#I." !%,4!(,!&%/*().'%/!U#,($!N/#($$#'$3!N:SY<UU"3!+5/!?($!4#*%('#4!
)566#,*$!_?()?!?#'&#4!*5!(6&/58#!*?#!&%&#/!9/#%*'03!/#6%(,(,9!#//5/$!
5+!(,*#/&/#*%*(5,!1#(,93!5+!)5./$#3!$5'#'0!60!5_,B!

j! /#8($#4!8#/$(5,!5+! *?($! *%'D!_%$!%'$5!&/#$#,*#4! *5! *?#! "(,9.($*()$!
U#&%/*6#,*!%*!*?#!y,(8#/$(*0!5+!>5*$4%6!%$!&%/*!5+!*?#!$)(#,*(+()!%)*(8(*(#$!
+5/!*?#!&/5`#)*!L!N5,$#-.#,)#$!5+!?#%4!%/9.6#,*!5/4#/!+5/!$0,*%AM!5+!*?#!
Y^T! IHfZ! 5,!R#>#)4+ 1/+ D%*#%2#,#)3+ #(+ ,%(!.%!"! 5,! HI! b%0! HEHH! %*! *?#!
(,8(*%*(5,! 5+! j,4/#%$! n•';'! _?56! a! *?%,D! +5/! *?($! ?(9?'0! &/54.)*(8#!
#A)?%,9#3!%,4!%'$5!*?#!%.4(#,)#3!+5/!*?#(/!6%,0!)566#,*$!%,4!(,$(9?*$B!
^(,%''03!a!%6!8#/0!9/%*#+.'! *5!g(,0(! i%5!5+! *?#!RnRYY<NS"jV!+5/!?#/!
#A)#''#,*!/#$#%/)?!%$$($*%,)#!5,!*?#!*5&()!5+!%&&'()%*(8#$!%$!_#''!%$!"(!n%53!
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a:j"NV <NS"jV3!+5/!?#/!(,$(9?*+.'!)566#,*$!%,4!#A&#/*($#!5,!b%,4%/(,!
'%,9.%9#$!5+!*?#!:5/*?_#$*B!

E\4MM4S+!4;)4^^\F*+4S +D:, )

I!!+(/$*!&#/$5,]!H!!$#)5,4!&#/$5,]!J!!*?(/4!&#/$5,]!jNN!!%)).$%*(8#]!jNn!!
%)?(#8#6#,*]! j>>"! !%&&'()%*(8#]! jY>! !%$&#)*]! jeeS! !%**/(1.*(8#]! jyg!!
%.A('(%/0]!TR:! !1#,#+%)*(8#]!NjyY!! )%.$%*(8#]!Nnja:!! )'%.$#!)?%(,(,9!
6%/D#/]!N"^!!)'%$$(+(#/]!NVb>"!!)56&'#*(8#]!NV:U!!)5,4(*(5,%'!
NV:Q! ! )5,8#/1]!NVVSU! ! )55/4(,%*(8#]!NSY! ! ).//#,*'0! /#'#8%,*!$*%*#]!
Uje! ! 4%*(8#]! RSi! ! #/9%*(8#]! RgN"! ! #A)'%6%*(5,]! ! ^VN! ! +5).$]! iR:!!
9#,(*(8#]!ab>^!!(6&#/+#)*]!a:YeS!!(,$*/.6#,*%']!a:eR:YR!!(,*#,$(+(#/!
ae@!!(,*#/`#)*(5,]!bVU!!654(+(#/!'(,D#/]!:b"h!!,56(,%'(;#/]!VT"!!51'(-.#]!
VT@!!51`#)*]!VU!!5&*(5,%'!4%*(8#!6%/D#/]!Vb!!51`#)*!6%/D#/]!>!!&#/$5,]!
>jyN! ! &%.)%']! >jYeW>Ye! ! &%$*]! VT"! 51'(-.#]! >RS^W>S^!&#/+#)*]! >^Q!!
&#/+#)*(8#]!>"!!&'./%']!>VYe!!&5$*&5$(*(5,]!>SRY!!&/#$#,*!
>SVi!!&/59/#$$(8#]!>Se!!$#,*#,)#!+(,%'!&%/*()'#]!SRN>!!/#)(&/5)%']!SR^!!
/#+#/#,*(%']!SR"!!/#'%*(8(;#/]!Yi!!$(,9.'%/]!YyT@!!$.1`#)*]!eS!!*/%,$(*(8#!

^ +^;+DE\4R=_ )
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`
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T#(`(,9X!e?#!N566#/)(%'!>/#$$B!
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y,(8#/$(*0!5+!N%'(+5/,(%!>/#$$B!

Nnj>>R"" 3! n('%/0B! IcfJB!G+C">%()#0+G(%,34#4+ 1/+P%44#D"H+J%.4%)#D"+ %(<+
V%)#D"+J1(4)*.0)#1(4+#(+J$#("4"B!"(,9.($*()$!4#&%/*6#,*!4($$#/*%*(5,B!
N%,1#//%X!j.$*/%'(%,!:%*(5,%'!y,(8#/$(*0B!

Nnj>>R"" 3! n('%/0B! HEIdB!�ÐU(8#/$(*0! (,! Y(,(*()! '%,9.%9#$X! 6()/5<%/#%$! (,!
N?(,%! +5/! 51`#)*! 6%/D(,93! &%$$(8#! %,4! )56&%/%*(8#! )5,$*/.)*(5,$�Ñ����
n('%/0!N?%&&#''!O#4BPB!V#D"*4#)3+#(+C#(#)#0+ ,%(!.%!"4B!VA+5/4X!VA+5/4!
y,(8#/$(*0!>/#$$3!IJ<dHB!

Nnj>>R"" 3!n('%/0!o!" a!"%,B!HEI\B!�Ðb%,4%/(,!�D�Q�G���R�W�K�H�U���6�L�Q�L�W�L�F���O�D�Q�J�X�D�J�H�V�Ñ����
N?%,! Y(,<_%(! O#4BPB!S$"+ Q1.),"<!"+ X(030,1:"<#%+ 1/+ )$"+ J$#("4"+
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NnR: 3!:%(A(5,9!Lx�sLôB!IcfcB!l.*., <?.%!4#!45,9)(!A(,9*%(!�Ä�Ÿ B
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N%61/(49#X!N%61/(49#!y,(8#/$(*0!>/#$$B!

NVbSaR3! T#/,%/4B! IcfIB!R%(!.%!"+[ (#D"*4%,4+ %(<+R#(!.#4)#0+S3:1,1!3B!
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NSRaYYR"Y3!U#,($B!HEIEB!�ÐT#,#+%)*(8#!%&&'()%*(8#!&#/(&?/%$#$X!%!*0&5'59()%'!
%&&/5%)?�Ñ����^#/,%,45!h. ‚ (9%!o!Y#&&5!m(**('ƒ!O#4$BPB!\"("/%0)#D"4+%(<+
Y %,"/%0)#D"4B!!j6$*#/4%6X!@5?,!T#,`%6(,$3!Hc<\cB!

NSRaYYR"Y3!U#,($B!^5/*?)56(,9B+S*%(4#)#D#)3H+] %,"(0"H+%(<+] 1#0"B!VA+5/4X!
VA+5/4!y,(8#/$(*0!>/#$$B!

UagV: 3! S51#/*! bBlB! HEIHB!\%4#0+R#(!.#4)#0+S$"1*3B! Q5'.6#! JX! ^./*?#/!
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Q"/"*"(0"+W*%>>%*B+T#/D#'#03!NjX!y,(8#/$(*0!5+!N%'(+5/,(%!>/#$$B!
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