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

!-&%./&0,1234#5#678!###96!#:;<#

!==&2'>,,/-2#!&>?302+##
@/,2,A#B(2,>%',#C0&23>%',#
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.+/'#

;"  7%>%',#C2#@/,2#,(&#+D!==&2'>,,/-2#!&>?302+#

E"  F2,#'%(G2++2,#B(2,>%',#2H#C0&23>%',#

I"  !3>G0H)#J#!-&%./&0,1234#
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7%>%',#C2#@/,2#,(&#+D!==&2'>,,/-2#!&>?302+#

!  !==&2'>,,/-2#CD('2#!"#$%"#&&!"#$%&'KL#()$*&''''MX ! YN#

5  '()*+$%"#&

O  $%(&,#C2#@%(&,2### #" ! "#

O  .&)G0,0%'#2'H&2>2'#=0P32#C2#32'H&/+2#)+23H&0B(2 #"'#! "#

O  9)H2%####### # #,H&(3H(&2#!#,H&(3H(&2#

5  ,-.//+0$.%"#&

O  9%+)3(+2# ! #Q/3>G2A#0'/3>G2R#

O  .(32#J#!S7# ! #Q3/'32&A#=/,#3/'32&R#

O  T)&02#H2U=%&2++2 ! #Q'%&U/+2A#/'%&U/+2R#
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V/,2,#,(&#+D/==&2'>,,/-2#/&>?302+#

!  W#=/&>&#CD('#)34/'>++%'#CD2X2U=+2,#
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V/,2,#,(&#+D/==&2'>,,/-2#/&>?302+#

!  Y(2++2,#Z%'3>%',#[#

5  9%CP+2,#-+#).+(1/&

O  !"#$%&&'()*+0')/0&2#

O  +,-&&'./-0()#+0')/0&2#
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V/,2,#,(&#+D/==&2'>,,/-2#/&>?302+#

!  Y(2++2,#Z%'3>%',#[#

5  9%CP+2,#-+#).+(1/&

O  1'&/$'2')-0()*,(#'&034%#
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V/,2,#,(&#+D/==&2'>,,/-2#/&>?302+#

!  Y(2++2,#Z%'3>%',#[#

5  9%CP+2,##"#&-+#).+(1/&

O  !"#$%&&'()*)()*,')"-'$%*

O  +,-&&'./-0()*)()*,')"-'$%#
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V/,2,#,(&#+D/==&2'>,,/-2#/&>?302+#

!  Y(2++2,#Z%'3>%',#[#

5  9%CP+2,##"#&-+#).+(1/&

O  5$6$%*7%*7"/'&'()*

O  89:$%&&'()*,(#'34%#



9 / 95 

V/,2,#,(&#+D/==&2'>,,/-2#/&>?302+#

;(4&*34%,,%&*/()7'0()&*,<')74/0()*%&=>%,,%*?-,'7%*@*

!  Y(2#,0-'0?2#/G%0&#/==&0,#[#

5  \H&2#3/=/@+2#C2#2)#)(1(&*1/&)$3.#%--"#/&*1&*"##)1/#0'C0,>'-/@+2,#C2#
+D)34/'>++%'#]#'/H(&2+#^#

O  !==&%342#]#2)#)(.%41#^#
O  $&0HP&2#C2#9/X0U(U#C2#_&/0,2U@+/'32#

O  $&0HP&2#C2#9/X0U(U#!#.%,H2&0%&0#

5  \H&2#3/=/@+2#C2#5(1#*(1&*1&6"##1/&*)$+/+"#/&

O  !==&%342#]#*+/$(+7+#.%41#^#

O  $&0HP&2#C2#U0'0U0,/>%'#C(#&0,B(2#&)2+#
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V/,2,#,(&#+D/==&2'>,,/-2#/&>?302+#

5::$(/A%*#")"$-0?%*
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0'3%''(#

!  Y(2#,0-'0?2#/G%0&#/==&0,#[#

5  `)')&/+0,/>%'#a#90'0U0,/>%'#C(&(+/891&()1-&

V/,2,#,(&#+D/==&2'>,,/-2#/&>?302+#

5::$(/A%*7'&/$'2')-0?%*

$&0HP&2#0'C(3>Z#b#:+#+7+/.%"#&*9&(+/891&175+(+891&
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V/,2,#,(&#+D/==&2'>,,/-2#/&>?302+#

!  F/#U0'0U0,/>%'#C(#&0,B(2#&)2+#=/&#32++2#C(#&0,B(2#2U=0&0B(2#2,H#

9#&5("6-;71&7.-<5"/)&

5  6+#Z/(H#/*%(H2&#C2,#$"#=(.+#=1/#,(&#+D1/5.$1&*1/&3>5"=3;/1/&
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V/,2,#,(&#+D/==&2'>,,/-2#/&>?302+#

!  .+(,#-)')&/+2U2'H#b#

5  c'#H&/C(0H#+2,#$"##.+//.#$1/&-*:$'($'#2'#3%'H&/0'H2,#C/',#+2#3&0HP&2#
0'C(3>Z#

O  d"-"#'.($+7"#+1&b#'%&U2#+,#,(&#+D2X=&2,,0%'#C2#+D4e=%H4P,2#

O  7%>%'#C2#G%0,0'/-2#C/',#('#-&/=42#

5  c'#,D/&&/'-2#=%(&#/G%0&#('#$(+=;(1&$"#41?1&
O  f'#,2(+#%=>U(U#-+%@/+#

O  g%'3>%',#C2#3%hH#C2#,(@,>H(>%'#M]#,(&&%-/H2#Z('3>%',#^N#
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V/,2,#,(&#+D/==&2'>,,/-2#/&>?302+#

B%*/A('9*7%&*7%&/$':=%4$&'-'.)//&"#'012$&'3'

15 / 95 

V/,2,#,(&#+D/==&2'>,,/-2#/&>?302+#

!  $4/'-2U2'H#C2#&2=&),2'H/>%'#0C)/+#
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V/,2,#,(&#+D/==&2'>,,/-2#/&>?302+#

!  $4/'-2U2'H#C2#&2=&),2'H/>%'#0C)/+#
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V/,2,#,(&#+D/==&2'>,,/-2#/&>?302+#

!  $4/'-2U2'H#C2#&2=&),2'H/>%'#0C)/+#
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V/,2,#,(&#+D/==&2'>,,/-2#/&>?302+#

!  $4/'-2U2'H#C2#&2=&),2'H/>%'#
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V/,2,#,(&#+D/==&2'>,,/-2#/&>?302+#

!  @)5.(.=19(/&A&B./=1/&:.(21/#MT_9N#

h(x) = 0
h(x) = +1

h(x) = −1

Marge maximale

Vecteurs de support

h(x) > +1

h(x) < −1

1

||w||#F/#U/&-2#=2&U2H#C2#

3%'H&i+2&#+/#&0342,,2##

C2#+D2,=/32#C2,#

4e=%H4P,2,#
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V/,2,#,(&#+D/==&2'>,,/-2#/&>?302+#

!  @)5.(.=19(/&A&B./=1/&:.(21/#MT_9N#

h∗(x) = (w!
x) + w!

0 =
m∑

i=1

α!

i ui . 〈xi , x〉 + w!

0
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V/,2,#,(&#+D/==&2'>,,/-2#/&>?302+#

!  @)5.(.=19(/&A&B./=1/&:.(21/#MT_9N#
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V/,2,#,(&#+D/==&2'>,,/-2#/&>?302+#

!  @)5.(.=19(/&A&B./=1/&:.(21/#MT_9N#

X

φ

F

κ(x, ·)

h(x) = sign

{ m
∑

i=1

α!

i ui κ(x,xi) + w!

0

}
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V/,2,#,(&#+D/==&2'>,,/-2#/&>?302+#

!  C1/&!"#$%"#/&#">.9#
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V/,2,#,(&#+D/==&2'>,,/-2#/&>?302+#

!  C1/&!"#$%"#/&#">.9#
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V/,2,#,(&#+D/==&2'>,,/-2#/&>?302+#

!  C1/&!"#$%"#/&#">.9#
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V/,2,#,(&#+D/==&2'>,,/-2#/&>?302+#

!  C1/&!"#$%"#/&#">.9#

#%j#b# d,=/32#C2#&2C2,3&0=>%'#

U('0#CD('#=&%C(0H#0'H2&'2#

"  g%'3>%'&C&H2++2#B(2#b##
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V/,2,#,(&#+D/==&2'>,,/-2#/&>?302+#

!  C1/&!"#$%"#/&#">.9#

est une fonction noyau 

(le même noyau calcule le produit interne dans cet espace aussi) 

"  Rq (non unicité de l’espace F défini par !) :  
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V/,2,#,(&#+D/==&2'>,,/-2#/&>?302+#

!  D"#$%"#/&#">.9&5"9(&*1/&41$=19(/#
"  Noyaux polynomiaux 

Tous les produits d’exactement 
d variables 

Tous les produits d’au plus 
d variables 

"  Noyaux gaussiens 

Sorte de décomposition 
en série de Fourrier 

"  Noyaux sigmoïdes 

Pas définie positive. 
Mais fonction de décision 

 proche des réseaux connexionnistes 
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V/,2,#,(&#+D/==&2'>,,/-2#/&>?302+#

!  D"#$%"#/&#">.9&5"9(&*1/&=1?=1/#
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V/,2,#,(&#+D/==&2'>,,/-2#/&>?302+#

!  :)=3"*1/&*E1#/176-1#b#+2#@%%,>'-#
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dX2U=+2#,0U=+2#

!  Quel est le meilleur séparateur linéaire ? 
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dX2U=+2#,0U=+2#

!  Taux d’erreur = 5/20 = 0.25 
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dX2U=+2#,0U=+2#

!  Taux d’erreur (h1) = 5/20 = 0.25 

 Et si je pouvais combiner avec un autre 
séparateur linéaire ? 

 Ou même plusieurs autres ! 
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dX2U=+2#,0U=+2#

 Et si je pouvais combiner avec un autre séparateur 
linéaire ?  Ou même plusieurs autres ! 

Par exemple en utilisant un vote pondéré : 
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dX2U=+2#,0U=+2#

H(x) = sign{ 0.549 h1(x) + 0.347 h2(x) +  

       0.310 h3(x) + 0.406 h4(x) + 0.503 h5(x) } 
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dX2U=+2#,0U=+2#

H(x) =sign{ 0.549 h1(x) + 0.347 h2(x) + 0.310 h3(x) + 0.406 h4(x)  

            + 0.503 h5(x) } 

!  Comment arriver à ce genre de combinaison ? 

Algorithme du boosting 



37 / 95 

V%%,>'-#

38 / 95 

F2#=&0'30=2#-)')&/+#

X	
 h0 D0 

X 	 h1 D1 

X 	 h2 D2 

X 	 hT DT 

Hfinale(x) =  sgn   !t  . ht(x)
t= 0

T

"# 
$ % 

& 

' ( 

!  ,"771#=&5.//1(&*1&D=&A&D=FG&H&

!  ,"771#=&$.-$9-1(&-.&5"#*)(.%"#&$=&H&
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!C/V%%,H#kg&2('ClT34/=0&2#Dmno#

!  3%',H&(0&2#4#b#

pH/'H#C%'')2#4#'2H#5#b#

# # #%jb#6#'a#3%',H/'H2#C2#'%&U/+0,/>%'#

!  qe=%H4P,2#?'/+2#b#
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dX2U=+2#*%(2H#
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pH/=2#;#
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pH/=2#E#
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pH/=2#I#
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qe=%H4P,2#?'/+2#
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F2r%',#2H#+0U0H2,#

!  F2,#U)H4%C2,#&)32'H2,#,%'H#C2,#7)=3"*1/&-+#).+(1/&

O  !G23#34%0X#C2,#C2,3&0=H2(&,#M%(#C2,#Z%'3>%',#'%e/(N#

O  c(#3%U@0'/0,%'#CD/==&2'/'H,##M@%%,>'-N#

5  !==&2'>,,/-2#C2#C)=2'C/'32,#Z%&H2,#2H#'%'#+%3/+2,#[#

!  S%'')2,#+I+I*I&

!  !==&2'>,,/-2#]#"#1</3"=#^#

5  ./,#]#+0Z2K+%'-#^#

5  ./,#U(+>KHs342,#

!  T%&>2,##"#&/=(9$=9()1/&
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.%0'H,#3+),#

!  F02'#&0,B(2#175+(+891&tKL#&0,B(2#()1-&

!  J"941.9?&$(+=;(1/&+#*9$%!/&
5  $%'H&i+2#C2#+/#3/=/30H)#C2#H#1'7)8#&$2)$2#M2"-"#G/,H2#U/&-2N#

5  7%(G2++2,#Z%'3>%',#C2#3%hH#M]#,(&&%-/H2#Z('3>%',#^N#
5  $%'G2X0H)#
5  ./&30U%'02#

!  9)H4%C2,#J##">.9?&

O  $%'H&i+2#C2#H#u#3%'G2X0H)#u##

=&%*23>%'#C/',#2,=/32#C2#3%U@0'/0,%'#C2#C2,3&0=H2(&,#

!  9)H4%C2,#*E1#/176-1&
5  V%%,>'-#u#@/--0'-#u#Z%&vH,#u#w#
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.%0'H,#C2#G0-0+/'32#

!  F/#/9(<.*.5=.%"# ##

5  T)+23>%'#C2#U%CP+2#

5  8)-(+/&0,/>%'#

!  f>+0,/>%'#C2#*"##)1/&#"#&)%891=)1/&

!  $4%0X#C2,#*1/$(+5=19(/&

!  S%'')2,#2'#=(;/&2(.#*1/&*+71#/+"#/&

5  T0-'0?3/>%'#C2,#&),(+H/H,#

5  6C2'>?3/>%'#C(#,%(,K2,=/32#M'%'#+0')/0&2N#%j#G0G2'H#+2,#C%'')2,#
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7%(G2++2,#B(2,>%',#

!  !==&2'>,,/-2#/17+</951(4+/)&

!  ,"<.55(1#%//.21&

!  !==&2'>,,/-2#C2#=(+&M&/'x0'-N#

!  !==&2'>,,/-2#C2#/"(%1/&/=9$=9()1/&

!  !==&2'>,,/-2#79-%<=K$31/&

5  dH#]#+0Z2K+%'-#+2/&'0'-#^#

!  !==&2'>,,/-2#.$%!&

!  !==&2'>,,/-2#C2,#*1/$(+5=19(/&M2H#C2#,)U/'>B(2N#

5  ]#S22=#@2+02Z#'2Hy%&x,#^#

5  9%CP+2,#=/&30U%'02(X#
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7%(G2++2,#H2'C/'32,##M('#34%0XN#

!  !==&2'>,,/-2#/17+</951(4+/)&

5  $%UU2'H#(>+0,2&#C2,#2X2U=+2,#'%'#)>B(2H),#

!  !==&2'>,,/-2#$"--.6"(.%!&C2#H&0#M2H#C2#=&)Z)&2'32N#

5  7%(G2/(X#3&0HP&2,#0'C(3>Z,#u#'%(G2++2,#U2,(&2,#C2#=2&Z%&U/'32,#

!  12XH2,#2H#,)U/'>B(2#

5  !==&2'>,,/-2#C2#C2,3&0=H2(&,#M2'#40)&/&3402N#

!  !==&2'>,,/-2#U(+>KHs342#

5  T0U0+/&0H)#

5  !==&2'>,,/-2#C2#C0,H/'32#
5  1&/',Z2&H#
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!==&2'>,,/-2#,2U0K,(=2&G0,)#

!  V(H#b#/==&2'C&2#('2#Z%'3>%'##b#z#KL#{#

!  .&%@+PU2##

5  +D)>B(2H/-2#C2,#2X2U=+2,#2,H#342&#

5  d"-"#871/8'9'#&:#&8'9'2/1;&8'9'<'

!  9/0,#0+#2X0,H2#,%(G2'H#('#-&/'C#'%U@&2#CD2X2U=+2,#'%'#

)>B(2H),#
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!==&2'>,,/-2#,2U0K,(=2&G0,)#

!  !==&2'>,,/-2##"#&,(=2&G0,)##|##C%'')2,#)>B(2H)2,#

L55("$31/&

!  !==&2'>,,/-2#,(=2&G0,)##########|##C%'')2,##"#&)>B(2H)2,#

5  !(H%K/==&2'>,,/-2#

5  $%K/==&2'>,,/-2#

5  TIT_9#

5  `&/=42,#



53 / 95 

!==&2'>,,/-2#,2U0K,(=2&G0,)#

,"<.55(1#%//.21&
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!==&2'>,,/-2#,2U0K,(=2&G0,)#

,"<.55(1#%//.21&
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!==&2'>,,/-2#,2U0K,(=2&G0,)#

!  M9/%0$.%"#&

5  T0#+2#3+/,,0?2(&#L#H&%(G2#C2,#C%'')2,#'%'#,(=2&G0,)2,#=&%342,#C2#
C%'')2,#,(=2&G0,)2,#2H#+2,#3+/,,2#C%'3#/G23#3%'?/'32A##

5  32+/#'2#,0-'0?2#=/,#B(}0+,#,%'H#=&%342,#=%(&#N"#S}%j#/==%&H#
C}0'Z%&U/>%'#=%,,0@+2#C}('#3+/,,0?2(&#J#+}/(H&2"#

5  6+#2,H#0U=%&H/'H#B(2#X;#2H#XE#,%02'H#0'C)=2'C/'H,#

!  1234'0B(2#1O$.$1&C/',#C2#'%U@&2(X#3/,#

!  T(==%&H)2#=/&#.#.->/1&=3)"(+891&

,"<.55(1#%//.21&
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!==&2'>,,/-2#,2U0K,(=2&G0,)#

!  L&5(+"(+&/9(&-.&#.=9(1&*1/&*"##)1/&

5  9)+/'-2#C2#C0,H&0@(>%',#-/(,,02''2,#3%'G2X2,##

KL#+&8'.51";&/&"#8'=>%*?@&A&8'8&'0)"#'=1"8'=&8'$%;2)"8''

''''=&'/)2"8'0)$#&'=&"82#%'

@P@B:&
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!==&2'>,,/-2#,2U0K,(=2&G0,)#

!  Q#&.R"9=1&9#1&$"#=(.+#=1&/9(&-1&$(+=;(1&+#*9$%!'

@P@B:&
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!==&2'>,,/-2#,2U0K,(=2&G0,)#

@P@B:&
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!==&2'>,,/-2#,2U0K,(=2&G0,)#

!  '(+#$+51&b#

5  c'#,(==%,2#B(}J#+}0'H)&02(&#C2#+}2,=/32#C2,#2'H&)2,#XA#+2,#C%'')2,#
,%'H#C)?'02,#,(&#('#/"9/<1/5.$1#C2#C0U2',0%'#0'Z)&02(&2#J#32++2#

C2#X"##

5  Q#&(15()/1#=1&$1&/"9/<1/5.$1&A&-S.+*1&*S9#&2(.531#U2~/'H#2'#*2(#

+2,#2X2U=+2,#3%''(,A#,(=2&G0,),#2H#'%'#,(=2&G0,),A##

5  2H#%'#,(==%,2#B(2#-.&!"#$%"#&*S)%891=.21#C2#32,#=%0'H,#G)&0?2#
('2#32&H/0'2#$"#%#9+=)&

:)=3"*1/&A&6./1&*1&2(.531/&
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!==&2'>,,/-2#,2U0K,(=2&G0,)#

:)=3"*1/&A&6./1&*1&2(.531/&
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!==&2'>,,/-2#,2U0K,(=2&G0,)#

:)=3"*1/&A&6./1&*1&2(.531/&

62 / 95 

!==&2'>,,/-2#,2U0K,(=2&G0,)#

:)=3"*1/&A&6./1&*1&2(.531/&T&-E9#&*1/&$(+=;(1/&U,%*D')+4=V&
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!  9%>G/>%'#

5  S2#=+(,#,%++030H),#=%(&#Z/0&2#C2,#34%0X#MH&0,N#

5  !==&2'>,,/-2#+#*+4+*91-&
O  F2'H#
O  1&%=#+0U0H)#

5  L55(1#%//.21&$"--1$%!&

O  Y(2+B(D('#.>.#=&*1/&2"W=/&/+7+-.+(1/&.9?&#X=(1/#=%(&&/02'H#'%(,#

/0C2&#C/',#'%,#34%0X#J#Z/0&2#,0#0+#+2,#/#C)*J#Z/0H,#

!==&2'>,,/-2#3%++/@%&/>Z#
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!==&2'>,,/-2#3%++/@%&/>Z#

!  ./&#7"*;-1&*1&-E9%-+/.=19(&

5  $%',H&(3>%'#CD('#U%CP+2#C2#+D(>+0,/H2(&#

5  dX2U=+2#b#/)=B+&'$%;$&8820'+2"%12$&#

O  @+#b#(>+0,/H2(&#+'
O  2C#b#0H2U#C'

5  E$(6,F2%&*

O  $4%0X#C(#U%CP+2#

O  6'3%&=%&/>%'#C2#Z/3H2(&,#C0�30+2,#J#2X=+030H2&#

5  L#L55("$31/&A&4.(+.6-1/&-.=1#=1/&

C1/&.55("$31/#
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!==&2'>,,/-2#3%++/@%&/>Z#

!  '.(&/+7+-.(+=)&1=&5-9/&5("$31/&4"+/+#/&

5  f'#9%-+/.=19(&2,H#3/&/3H)&0,)#=/&#+2,#/==&)30/>%',#B(D0+#/#C)*J#
)U0,2,#J#=&%=%,#C2#32&H/0',#0H2U,#

C1/&.55("$31/#

5  Y(2,>%',##
O  Y(2++2#71/9(1&*1&/+7+-.(+=)#2'H&2#(>+0,/H2(&,#[#

O  $%U@02'#C2#]#4"+/+#/#^#[#

O  Y(2++2#!"(79-1&*1&$"76+#.+/"##CD/G0,#[# 66 / 95 

!==&2'>,,/-2#3%++/@%&/>Z#

!  :1/9(1&*1&/+7+-.(+=)&

5  g%&U(+2#C2#V&/G/0,K.2/&,%'#

O  c'#,(==%,2#B(2#+2,#'%H2,#/~&0@()2,#=/&#+2,#(>+0,/H2(&,#f0#2H#f*#,%'H#

C2,#G/&0/@+2,#/+)/H%0&2,#z0#2H#z*#C2#C0,H&0@(>%'#3%'*%0'H2#0'3%''(2#

O  S/',#kK;A#|;o#b#K;#MH&P,#C0Ä)&2'H,N#A#|;#MUvU2,#/==&)30/>%',N#
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!==&2'>,,/-2#3%++/@%&/>Z#

!  :1/9(1&*1&/+7+-.(+=)&

Une meilleure mesure : prendre un exposant 2.5 ! 68 / 95 

!==&2'>,,/-2#3%++/@%&/>Z#

!  ,.-$9-&*1/&5()!)(1#$1/&

5  c'#=&2'C#+2,#D#=+(,#=&%342,#G%0,0',#,2+%'#+/#U2,(&2#C2#,0U0+/&0H)#

b#U%e2''2#C2,#'%H2,#/~&0@()2,#=/&#+D(>+0,/H2(&#@+#J##)@8#+2,#0H2U,#
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!==&2'>,,/-2#3%++/@%&/>Z#

!  F2,#*+O$9-=)/&

5  Y+71#/+"#&C2#+/#U/H&032#@*+281#&@$8E2#&/8#,%(G2'H#)#"(71&

O  .&)3/+3(+,#%(#3+(,H2&0'-#=&)/+/@+2#

5  9/H&032#=(;/&$(19/1#MHe=0B(2U2'H#U%0',#C2#;ÅN#

5  $4%0X#C2#+/#U2,(&2#C2#,0U0+/&0H)#

5  ZO$.$+=)&M,%(G2'H#U%0',#C2#E#,"N#

5  :1/9(1&*1&-.&51(!"(7.#$1&

O  _/+0C/>%'#3&%0,)2#M+%(&C2N#
O  9/0,#3+/,,2U2'H#,2(+2U2'H#

O  6+#Z/(H#B(2#+2#,e,HPU2#,(--P&2#/(,,0#C2,#]#'%(G2/(H),#^#
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!==&2'>,,/-2#2H#H2XH2,#

!  N9=/&

5  ]#1&/C(0&2#^#('#H2XH2#MC2,#H2XH2,N#2'#('#+/'-/-2#/C/=H)#J#+/#
U/340'2#=%(&#C2,#=K$31/&&

O  S2#(1$31($31&*E+#!"(7.%"#&

O  [91/%"#/&\&()5"#/1/&
O  ])/97)/&

O  Z#(+$3+//171#=#CD('2#@/,2#C2#3%''/0,,/'32,#

O  w#

5  $D2,H#C2#+D^L&__&
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7/H(&/+#F/'-(/-2#.&%32,,0'-##M%(#1!FN#

!  `""*&Q-*&D./3+"#1*&L^&

5  82342&342,#,(&#-.&(15()/1#=.%"#&*1/&$"##.+//.#$1/&
O  8%-2&#T34/'xA#Ç&0,>/'#q/UU%'CA#9034/2+#Se2&A#É/'2H#Ç%+%C'2&A#É%4'#

T%y/A#w#

O  T3&0=H,A#=+/',A#-%/+,A#9c.,A#1!f,A#w#

5  @>/=;71/&*E.#.->/1&*1&=1?=1/#MY!A#H&/C(3>%'A#wN#

O  6'C2X/>%'#
O  ./~2&'#U/H340'-#

O  6'Z)&2'32,#

5  9/0,#3%UU2'H#/==&2'C&2#32,#,H&(3H(&2,#[#M,%(G2'H#/C#4%3N##
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12XH#90'0'-#/'C#6'Z%&U/>%'#82H&02G/+#

!  aK$31/&=+(,#+0U0H),#

5  ./&HKcZKT=2234#H/--0'-A#34('x0'-A#=/&,0'-#

5  Ñ%&C#,2',2#C0,/U@0-(/>%'A#,2U/'>3#&%+2#+/@2+0'-A#'/U2C#2'>He#

2XH&/3>%'A#/'/=4%&/#&2,%+(>%'#

!  :"*;-1/&@2/(3%(=#=+(,#/+75-1/&

5  9%CP+2,#+0')/0&2,#,H/>,>B(2,#

5  T_9#+0')/0&2,#

!  Y1/$(+5=19(/&0,,(,#C2,#2X=2&H,#

5  T%(G2'H#/C#4%3#

5  .&%32,,(,#CD0C2'>?3/>%'#2U=0&0B(2#
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1!F#b#'%(G2/(#=&%-&/UU2#

!  L55(1#*(1&-1/&(15()/1#=.%"#/#')32,,/0&2,#

5  W#=/&>&#CD2X2U=+2,#MH&P,#'%U@&2(XN#Me#3%U=&0,#'%'#)>B(2H),N#

5  !C/=H)2,#J#C2,#Hs342,#U(+>=+2,#

O  d'#1!F#
O  9/0,#=%(&B(%0#=/,#2'#H&/0H2U2'H##CD0U/-2,#

!  !==&%342#

5  F2,#]#C22=#@2+02Z#'2Hy%&x,#^#
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1!F#b#Hs342,#C2#@2'34U/&x#

!  '.(=<Q!<@511$3&=.22+#2&

5  d>B(2H2&#34/B(2#U%H#/G23#,%'#&i+2#,e'H/X0B(2##

M2"-"#")/'7+@$2&+F'1=G&$H&A#wN#

5  b=.=&*1&-E.(=&

O  $+/,,0?2(&,#2'H&/Ö'),#,(&#C2,#Z2'vH&2,#C2#H2XH2,#/G23#/+-%&0H4U2,#C2#

C)3%C/-2#@0C0&23>%''2+,#

O  Ü#mnÅ#C2#=&)30,0%'#,(&#+2,#U%H,#MÑ/++#TH&22H#É%(&'/+N#
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1!F#b#Hs342,#C2#@2'34U/&x#

!  ,39#c+#2&

5  p>B(2H2&#C2,#,2-U2'H,#C2#=4&/,2,#/G23#,2,#3%',>H(/'H,#

,e'H/X0B(2,##

M2"-"#;$)@7&'")/2"1+F';$)@7&'G&$H1+A#wN#

5  b=.=&*1&-E.(=&

O  T(&#+/#Hs342#$%7FF#Eááá#MÑ/++#TH&22H#É%(&'/+N#

O  T3%&2#g;#C2#ÜmàÅ#MT_9#J#C2(X#3+/,,2,#2H#Z2'vH&2,#/(H%(&#C2,#U%H,#

CD0'H)&vHN#

O  9)H4%C2#CD2',2U@+2#/G23#3+/,,0?2(&,#@0'/0&2,#KL#m:Å#
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1!F#b#Hs342,#C2#@2'34U/&x#

!  J.71*&Z#%=>&]1$"2#+%"#&

5  p>B(2H2&#+2,#)+)U2'H,#C2#+/#=4&/,2#2'#3/H)-%&02,#

M2"-"#Personne, LieuA#wN#

5  b=.=&*1&-E.(=&

O  T(&#+/#Hs342#$%7FF#EááI#MC%'')2,#82(H2&,N#

O  T3%&2#g;#C2#Ü<mÅ#

O  !==&2'>,,/-2#,2U0K,(=2&G0,)#,(&#('#+/&-2#3%&=(,#MEn#9#C2#U%H,N#

O  S2,3&0=H2(&,#2X=2&H,#M0"2"#/C#4%3N#|#-&%,#C03>%''/0&2#M]#-/â2~22&#^N#
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1!F#b#Hs342,#C2#@2'34U/&x#

!  @17.#%$&]"-1&C.61-+#2&

5  !,,%302&#('#&i+2#,)U/'>B(2#J#('#3%',>H(/'H#,e'H/X0B(2#C2#+/#

=4&/,2#

M2"-"##kÉ%4'oIJK,#k/H2oJ!L#kH42#/==+2oIJKM##M%j#/H2#2,H#&23%''(#

3%UU2#('#=&)C03/HNN#

5  pH/H#C2#+D/&H#
O  T(&#+/#Hs342#$%7FF#Eáá:#MÑ/++#TH&22H#É%(&'/+N#

O  .&%C(3>%'#CD('#/&@&2#C2#=/&,0'-A#0C2'>?3/>%'#C(#'ä(C#C2#+D/&@&2A#

3+/,,0?3/>%'#C2#32,#'ä(C,#=%(&#+2#3/+3(+#C(#&i+2#,)U/'>B(2#

MU%CP+2#,H/>,>B(2N#

O  S2,3&0=H2(&,#/C#4%3#
O  Ünn"IÅ#C2#,3%&2#g;#
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F2,#]#C22=#@2+02Z#'2Hy%&x,#^#

!  9%>G/>%'#

5  S0,=%,2&#CD('#2,=/32#CD4e=%H4P,2,#/C/=H)#b#+/'-/-2#C2#3%'32=H,#

5  FD/==&2'C&2#

!  9%e2'#=&%=%,)#

5  8),2/(X#C2#'2(&%'2,#]#=&%Z%'C,#^#

5  .2&U2~/'H#C2#*)$"75"/1(#2'#C2,3&0=H2(&,##

5  !G23#+#=1(*)51#*.#$1/&3%U=+2X2,#

!  !==&%342,#

5  8),2/(X#J#3%'G%+(>%'#MF2$('#2H#/+"N#

5  ]#S22=#@2+02Z#'2Hy%&x,#^#Mq0'H%'#2H#/+"N#
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F2,#]#C22=#@2+02Z,#'2Hy%&x,#^#

!  d'#('#H&/',=/&2'H#
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!==&2'>,,/-2#CD('2#]#y%&C#2U@2CC0'-#U/H&0X#^#

!  kV2'-0%#2H#/+"A#É9F8A#EááIo#
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!==&2'>,,/-2#C2#&2=&),2'H/>%',#40)&/&340B(2,#

!  k$%++%@2&H#2H#/+"A#É9F8A#Eá;;o#

!  FD/==&%342#=/&#Z2'vH&2#

5  .&),(==%,2#B(2#+D)>B(2~2#CD('#
U%H#C)=2'C#C2,#U%H,#G%0,0',#

5  .+(,02(&,#3%(342,#C2#
3%U@0'/0,%'#+0')/0&2#|#'%'K

+0')/&0H)#

5  $%(342#C2#,%&>2#b#('#'2(&%'2#ã#
)>B(2~2#
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!==&2'>,,/-2#C2#&2=&),2'H/>%',#40)&/&340B(2,#

!  k$%++%@2&H#2H#/+"A#É9F8A#Eá;;o#

!  FD/==&%342#=/&#=4&/,2#

5  T0#C)=2'C/'32,#J#=+(,#+%'-(2#
=%&H)2#M2"-"#=%(&#+2#T8FN#

5  8),2/(X#J#3%'G%+(>%'##
Z2'vH&2#C2#Z2'vH&2,#

M3%U@0'/0,%'#+0')/0&2N#
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!==&2'>,,/-2#C2#&2=&),2'H/>%',#40)&/&340B(2,#

!  L55(1#%//.21&

5  9/X0U0,/>%'#CD('2#G&/0,2U@+/'32#,(&#+D)34/'>++%'#

CD/==&2'>,,/-2#

5  `&/C02'H#,H%34/,>B(2#

5  T%&>2,#0'H2&=&)H)2,#3%UU2#C2,#=&%@/@0+0H),#

O  D"($1&-1/&7"=/&A&#1&5-9/&d=(1&=(.+=)/&+#*)51#*.771#=&

O  .&0,2#2'#3%U=H2#CD('#$"W=&*1&=(.#/+%"#&1#=(1&)%891e1/&
5  90'0U0,/>%'#C(#3%hH#C(#342U0'#,(0G0#M_0H2&@0N#

O  ,(+=;(1&C2#3%hH#$"75-1?1&

O  ,.-$9-/&=(;/&$"W=19?#M=+(,02(&,#,2U/0'2,#,(&#)'%&U2#3%&=(,N#
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!==&2'>,,/-2#C2#&2=&),2'H/>%',#40)&/&340B(2,#

!  .2&Z%&U/'32,#('#=2(#2'#&2H&/0H#

!  9/0,#C2,3&0=H2(&,#/==&0,#

!  dH#-)')&030H)#C2#+D/==&%342#
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!==&2'>,,/-2#C2#&2=&),2'H/>%',#40)&/&340B(2,#

86 / 95 

!==&2'>,,/-2#C2#&2=&),2'H/>%',#40)&/&340B(2,#

!  d'#/==&2'/'H#+/#U/H&032#CD2U@2CC0'-#J#=/&>&#C2##

O  d'-+0,4#Ñ0x0=2C0/#b#åI;#9#C2#U%H,#

O  |#82(H2&,#$_;#b#EE;#9#C2#U%H,#

5  !==&%342#=/&#Z2'vH&2#

5  $&0HP&2#'2#Z/G%&0,/'H#=/,#+2,#=4&/,2,#3%UU('2,#ã#=4&/,2,#&/&2,#

U/0,#3%&&23H2,#
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!==&2'>,,/-2#C2#&2=&),2'H/>%',#40)&/&340B(2,#
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!==&2'>,,/-2#C2#&2=&),2'H/>%',#40)&/&340B(2,#

!  L55(1#%//.21&/17+</951(4+/)&
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!==&2'>,,/-2#C2#&2=&),2'H/>%',#40)&/&340B(2,#

!  L55(1#%//.21&79-%<=K$31/&
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!==&2'>,,/-2#C2#&2=&),2'H/>%',#40)&/&340B(2,#

!  L55(1#%//.21&79-%<=K$31/&
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!==&2'>,,/-2#C2#&2=&),2'H/>%',#40)&/&340B(2,#

!  L55(1#%//.21&79-%<=K$31/&F&7)=3"*1&*E1#/176-1&
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!==&2'>,,/-2#U(+>KHs342,#

!  aK$31/&*+f)(1#=1/&

5  9vU2#2,=/32,#CD2'H&)2#2H#,%&>2,A#U/0,#&)-(+/&0H),#C0Ä)&2'H2,#

5  9vU2,#2,=/32,#CD2'H&)2,A#U/0,#=/,#C2#,%&>2#MU(+>K%@*23>ZN#

5  9vU2,#2,=/32,#C2#,%&>2A#U/0,#=/,#CD2'H&)2#

5  ./,#+2,#UvU2,#2,=/32,#

!  [91/%"#/&

5  $%UU2'H#U2,(&2&#+/#/+7+-.(+=)&1#=(1&=K$31/#[#

5  Y(2#=(.#/!)(1(&[#

!  b=.=&*1&-E.(=&

5  V2/(3%(=#C2#H&/G/(X#

5  .&2,B(2#5./&1#$"(1&*1&=3)"(+1&
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!==&2'>,,/-2#U(+>KHs342,#

!  6'H)&vH#

5  !==&2'>,,/-2#A&-"#2&=1(71&

O  T(@,(U2#/==&2'>,,/-2#0'3&)U2'H/+#

O  !==&2'>,,/-2#2'K+0-'2#

5  S%'')2,#2H#Hs342,##"#&+I+I*I&

5  .&0,2#2'#3%U=H2#C2#/=(9$=9(1&C/',#+2,#U2,(&2,#C2#,0U0+/&0H)#

O  !'/+%-02#
O  ]#.&0U0'-#2Ä23H,#^#
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F2r%',#

!  !==&2'>,,/-2#/17+</951(4+/)&

5  dX=+%0H/>%'#CD)'%&U2,#3%&=(,#

!  !==&2'>,,/-2#

5  S2#C0,H/'32,#

5  S2#(15()/1#=.%"#/&

!  !==&2'>,,/-2#79-%<=K$31/&

5  `)')&/+0,/>%'#C2,#/==&2'>,,/-2,#C2#&2=&),2'H/>%'#

5  S%'')2,#'%'#0"0"C"#
O  9)U%0&2#u#H&/',Z2&H#
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FD/==&2'>,,/-2#/&>?302+#J#!-&%./&0,1234#

!  !==&2'>,,/-2#1#<-+2#1#MJ#=/&>&#C2#ç(X#C2#C%'')2,N#

5  S)&0G2#C2#3%'32=H,#
5  ./&#U)H4%C2#CD2',2U@+2#

5  !==&2'>,,/-2#=/&#&2'Z%&32U2'H#

!  !==&2'>,,/-2#J#=/&>&#CD1?175-1/&5"/+%!/&/19-/&

5  g%(0++2#C2#C%'')2,##
O  !U/&&/-2#C2#=&%H)0'2,#

!  ].#c+#2&

!  !'/+e,2#C2#$"(59/&

5  .&%*2H#q%+e&0,x#
O  d>B(2H/-2#C2#=/&>2,#C2#H2XH2,#


