1 Objectif

"HOS%&( " ) *+,"# $ & 8%-%. %/
! 0 " "
" 12 334" 1 5 "
) # : ")
3 ) # ) 6
3 ) "7
$ #6 " "
3 5 # ) ! )
" ) )" 6 7 ")
"6 " 3 #
) # ! 2 ! "T7) ! o
# "7 8 |/
Erreur globale
o'gjustement
4

Realité (inconnue a prior)

% Echantillon de test
= &
E Surajustement « réel »
‘z Surajustew
=
=
W Echantillon
d'apprentissage
Complexité dy modsle
8 "3 "7 39 5
/
" | ) " "
6 ) "
: " 7 6 7 )
"7 : "
!
) "7
3 # "7 6 ) "
<" )=% > 2 @%) ABB) B! C) D,

# SEEFFF 6 E3E" E# E" BBE <" BBE<" BB




27"
)y (" T ) B
G 3 " =" > %
"# % &) #) 3 " )
3 H ) 6 " "3 )
mo "4 $+D =B
#" 6" ) #6 ! 3 )
I ) #
3 F o# / 7 y 7
) 37" ") 6
) # /
? 6 "3
% "H# $%&) ) #
3 3 @ # 3 F /
1 $ 6
6 $ ! ) 7
3 ) "= "3 >) K
2 3)%a 6 ;
! 6 3 #2 #7 ) 6
3 0) G
# ) # ) /
" 6 |
$ # 2 ) 3
- )
G " # 3 G " # ) $% &
7 o P # )
# ) 37 2
5 7 2" o / " 6
) L # $%& - 2
3 7 1 ) " 6 )
#
2 Données
- # % @;&M$% &M 0$1:1?-M& 00: N;: B @%1
"o+ 4+ 3" + - =$,%: >)
! D o) ! 6
6 )y ) /- 5
(" )8 "P)?2# ): $)=% & >)$#" QR
B g 5 # SEE 2 ES E E# E M M M K

“# SEE # E"E E%

)+




1-ON "

@ Fichier ~ Edition  Affichage  Insertion Format Oukils Données Fepétre 7 Tanmagra  Sipina b4
DheEdan & T - [l 7 GistreamVeraSans -8 - & I S B 24 ot .
02 - F rore
A [ B [ ¢ [ D] E ] F T & A T [ a0 [ k[T W] N Ea p =
age workelas fnlwgt  educatiol educatio marital_s occupaticrelations race Sex capital_g capital_|c hours_pe native_ccsala index pre
41 State-gon 205153 Masters | 14 Married-t Exec-maiHusband White  |Male | Q [v] 50 United-S'Imore !Iearning
50 Private 208630 Masters 14 Divorced Sales Mot-in-fai White Fernale | 0 a 50 United-5{more learning
24 Private 230248 Tth-8th 4 Separate Machine- Own-chili White Male 0 1] 40! United-Siless learning
27 Without-p 35034 HS-grad | 9 Mewer-m, Farming- Own-chiliwhite  Fermale | 1} a 40| United-Siless learning
50 Private = 248619 HS-grad | 9 Married-t Craft-repHusband White | Male 0 0 40 United-Siless learning
34 Private 242460 Bachelor 13 Married-i Exec-maiHusband White Male 7688 o 40 United-Strmore learning
43 Self-emp 388725 Some-co 10 Married-t Farming-Hushand White Male 0 0 &0 United-Stmaore learning |
43 Private 2525185 Bachelor 13 Married-tHandlers Husband Black  |Male 0 o 40 Haiti more learning |
42 Local-goy 261899 Masters 14 Married-t Prof-speiHusband White | Male 0 a 50 United-Simore  learning
55 Federal-t 113398 Some-co 10 MNewer-myAdm-cler Unmarrie White Male 1] o 40 United-Siless learning
29 Private 355569 Assoc-vo 11 Newer-m.Exec-maiUnmarric White Fernale | 0 [¥] 50 United-Siless learning
46 Local-gov 99971/ HS-grad | 9 Married-t Protectiv Husband white | Male 0 0 56| United-Simore  learning
26 Private 152240 Some-co 10 MNever-r,Machine- Own-chiliWhite | Male | 0 1] 40 United-Siless learning
42 Local-gov 29075 Assoc-ac 12 Married-( Prof-spe: Wife Amer-ndFernale | 0 1] 40 United-5iless learning
36 Private 199217 HS-grad 9 Divorced Handlers Mot-in-fai White Male | 0 o 40| Mexico less learning |
44 State-goy 26880 Doctorat 16 Divorced Prof-speMot-infarwhite  |Fernale | 1] 1092 40 United-Siless learning |
61 Local-goy 202384 Bachelor 13 Married- Prof-spe:wife White  |Female 0 0 30 United-5iless \learning
21 Private 163870 Some-co 10 Mewer-m,Adm-cler Own-chili White Male | 4} 4] 40| United-Siless learning
73 Self-ernp 228899 Tth-Bth 4 Mewver-m.Adm-cler Not-in-faiWhite ~ Female 0 0 99 United-Siless learning
41 Private 70447 Some-co 10 Married-¢ Sales Husband Asian-Pa Male | [} [v] 60| United-5iless learning
24 Private  279472/Some-co 10 Married-t Machine-Wife White  |Fernale | 7298 a 48 United-Sirnore learning
27 Private 311446 Some-co 10 Newer-m,Adm-cler Not-in-fai White Fernale 1] o 60 Germanyless learning
39 Private 56269 Some-co 10 Mewer-m, Craft-rep Own-chili Black Male | o a 40| United-Stless learning |
48 Private | 135525/Assoc-ac 12 Divorced Adm-cler Mot-infaiwhite  |[Female | 0 0 40 United-51less learning |
29 Federal-¢ 360527 Masters 14 Married-t Prof-speiHusband White | Male 0 [v] 40 United-Stmore  learning
31 Private 373185 Some-co 10 Mewver-m Craft-rep Unmarrie White Male | 1] 0 42 Mexico less learning
28 State-goy 175389 Assoc-ac 12 Newver-m:Adm-cler Own-chili Whits Fernale | 0 1] 40 Mexico less learning
53 Private 132304 HS-grad | 9 Divorced Machine- Not-in-faiWwhite ~ Female | 0 a 40 Scotland less learning
| 2§ Private 124685 Some-co 10 Married-t Exec-maiHusband Amer-ind Male 0 o 55 United-Siless learning i
| AT Piamba | 226072 US aead £ Pivimre o A cloe | loms s eeis hhits Ermanla " n A0 ik d Edlamn e 22|
N aduit / ¢l [
Dessin ~ k Formes automatiques = ™. s [ O 41 2?3 I_ﬂ_: By - ﬁ x: & i 6 [} ﬁ -
Prék MM

$% &)
7

0

3 Arbre de décision — La méthode CART

B

$ nmn

P# SEE 2 ES

&%-%

M& MO03

&%-%. %

&%-%. %

" 7)

. %

)

&%-%. %EONO$@&0 &%-%.% @ T

M% 1

)




&9%-%.

soft Excel - adult_ n_trees.xls

@ Fichier ~ Edition  Affichage  Insertion Format Outls Données  Fepftre  F | Tanagra | Sipina
DeEa% & ¥ -« [l 7 BistreamVeraSans v 8 - B 20 om e S50 F - A~
P45343 - A test S
A | B [ ¢ T o [ E [ F I & [ H [ I [ 4 ] & [ LN[ M ] N o | P =
_1’_&1;3 workelas fnlwgt  educatiol educatiormarital_s occupatic relations race = € S index o
22 ] 41 State-goy 205153 Masters 14 Marrie xec-mat Husband White Male ] [t} 50 United-Stmore learning
| 3 | 50 Private 208630 Masters 14 Diverced Sales  Not-infaiWhite ~ Femals o ] 50 United-Simore |earning
4 24 Private 230248 Tth-8th 4 Separate Machine- Own-chili White Male o 1] 40 United-Siless learning
5 ] 27 Without-g 35034 HS-grad 9 Newer-m, Farming- Own-chil White Pt ] 0 40 United-5less learning
(=} 50 Private 248619 HS-grad 9 Married-t Craft-rep Husband Wi Male 4] o 40 United-Siless learning
7] 34 Private 242460 Bachelor 13 ! | f Male 7688 o 40 United-Sinore  learning
EN 43 Self-ernp 388725 Some-co 10 Male o o 50 United-Strnare  learning
EN 43 Privater 252519 Bachelor 15 = Mlearning
42 Local-goy 261899 Masters 14 Execute Tanagm learning
55 Federal-c 113398 Some-co 10 Ne =——Acarning
28 Private 355569 Assoc-vo 11 Ne learning
46 Local-goy . 99971 Hsigrad 5 Ma Dataset range (including the name of the attribukes - first row): 2arning
26 Private 152240 Some-co 10 e $a%1:4P445543 J learning
42 Local-goy 29075 Assoc-ac 12 Mai learning
36 Private 199217 HS-grad 9 Diw learning
44 State-goy 26880 Doctorat 16 Divi oK Cancel ‘ | 2arning
61 Local-goy 20?384\Bachalor 13 Ma learning
21 Private 163870 Some-co 10 Me earning
73 Self-emp 228899 Tth-8th 4 N.e'uer-rrju.ﬂdm-(\er Not-in-fai White Female o 0 99 United-5iless learning
41 Private 70447 Some-to 10 Married-t Sales Husband Asian-Pa Male a a 60 United-Siless learning
24 Private 279472 Some-co 10 Married-t Machine-Wife White Female 7298 (4] 48 United-Simore learning
27 Private 311446 Some-co 10 Newver-m, Adm-cler Mot-in-faiWhite Female ] s} 60 Germany less learning
39 Private 56269 Some-co 10 Neverfm.craf'tf"rep Own-chil Black Male (V] o 40 United-Siless learning
48 Private 135525 Assoc-ac 12 Divorced Adm-cler Not-in-faiWhite ~ Female ] a 40 United-5iless learning
29 Federal-c 360527 Masters 14 Married-:Profﬂ;pe!Husband White Male o o 40 United-51 more learning
31 Private 373185 Some-co 10 Newver-mi Craft-rep Unmarris White Male a (1] 42 Mexico less |earning
28 State-goy 175389 Assoc-ac 12 Newer-m Adm-cler Own-chiliWhite  Female 0 o 40 Mexico  less learning
53 Private 132304 HS-grad 9 Divarced Machine- Not-in-fai White Female 0 i} 40 Scotland less learning
" 28 Private 124685 Some-co 10 Married-t Exec-maiHusband Amer-ind Male 0 o 55 United-Siless learning i
it ] T Aciiabn 3BEATI LS arad A Piimmead Admn cloe | lneo e s B aln a n AR i Sl Gt 22
o4 >|4|\g £ «| [ W=
Dessin= 3  Formes automatigues = ™. s [ O 41 B B B - i - & e = B ﬁ .
Prét Somme=55324907245 MLIM

% "

TANAGRA 1.4.22 - [Dataset (tan49.txt)]
E File Diagram Component Window Help

=Y
__ T
PRt L hametes
Database : C:\DOCUME~1TWaisonLOCALS~ 1\ Tempitand?. txt
Download information
Datasource processing
Computation time 516 ms =
Allocated memary. 1644 kKB
Dataset description
16 attribute(s)
48842 example(s)y
Attribute Category Informations
age Continue 2
imeirleclacs Mizerate Avalies ¥
. Carponents |
| Data visualization | Statistics | Monparametric statistics Instance selection Feature construction
Feature selection Regression Factorial analysis PLS Clustering
Spw learning fheta-spy learning. Spv learning assessment Scoring Azzociation

’@Currelatinn scatterplot
xport dataset
catterplot

Eﬁcatterplnt with label
fewr dataset

“Wiew multiple scatterplot

" 1:$ 0&0 :0;0$& ON%

3 %% 0&0:/5 1-ON G

;0% -1-.

ot 1-:8&%-$0 :0,0$&17-/
] -

V)




~
XN
% 7 ! ?2U0NH) " 3 Wi ox " # )
oy — ~>
BB W
7" ! ) " 081-0 :&%&@:
; " - Y
&% .0& $,%:) 1- @& ) %.0 ! -%&1W0 $7@-& Z (

"y 2 1- ON




B+ %
$ & I
(N ) *+/
#
$ &'
W10X
' 'D

"HO$&

"H#H W&
#

W ;0%

“H#

-

—————————_—

-

-
/

-1-/

P




&%-%. %

oo %:% Z
2 ! "F [ /0 "
3 6 +* 3" 0 2
) S
#6 ! 3 "3
&%-%. % 6 6 " ! )
C 3 "F /) BB
/; "7
1
- % ) 6
# 3 " D ) 3 F
* +) C " B* )
3 +C*! /
0 6 7 2 ':0 @;0) # $ %& ( ##
) v # !
V- $% &




4

; 7 ? ! 6
0;%&1?-:R1) 0 @$%&1?-) $% 1&%;M.%1- $% 1&%;M;?:: "
BD O #
" F ) # 7! "7
% ) " " " 6
" " )
" 6 G" ) 7 )! $ ! 6
" =1 3] >
" ") " 081-0 :&%&@:
6 !&%-%. % ! %;% Z '&% .0&/
0 M: W1-:&%-$0M "6 " " $&'1-@& $
6

)




‘W ;0% -1-.

37 ") &0:& '
%::0:: 0-&/ 0
) 37 )
A 4
\\.
W10X - D* B +
6 " \
$ 6 )
6 " I1*D_ ° +CB, D+Da
4 Quelques variantes autour du post-élagage
+ 5 0 @0
@ 6 7 #K 5 6 #
6 " 13
) # = ">
12 5 6
# 6 # F b%
-
b
,' 3/ 3 W2
&%-%. %
$
3 @0W10
'$ & /

% % 0&0 :
:R?X %;; & 00 :0l@0-$0







& $" 3 9 3 F E

Error rate according to the tree complexity
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