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Tid Attrib1  Attrib2  Attrib3  Class Tree_’

1 |ves Large 125K No Induction

2 |No Medium | 100K | No algorithm

3 |no Small 70K No . . .

4 Yes Medium 120K No Induction Ulg'*'., LJ&O'D (.Jlg"‘” LJSI» L.’/ (= AN

5 |No Large 95K Yes .BJS S }.AS" [QL0u)

6 |nNo Medium | 60K No el . & . .
DUl sas S (¢lp cuwlo Lso

7 | ves Large 220K No Learn g GJg . J=

8 |No Small 85K Yes Model P U (W) M

9 |[No Medium | 75K No \

10

No Small 90K Yes
Training Set /

Apply Decision
Tree
Tid Attrib1 Attrib2 Attrib3  Class Model
11 No Small 5K ?
12 | Yes Medium 80K ? )
13 | ves e 110k B Deduction
14 | No Small 95K ?
15 | No Large 67K 2
Test Set
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Tid Refund Marital Taxable &Syl OGT ol Y sz (gh1S (Ko aS sl (pldygS) Jolds Dy S
Status Income Cheat

g1 dalgd s Sy
1 Yes Single 125K No _ _ . ) _
> Ine  Imarmied 1100k e ) g lg> s Sy oS ¢l 6T bl (6395 gus Jolids Dy SI- ¢
3 |No Single |70k |No (€392 salg> oz ¢
4 |Yes Married |120K No b Lol (gaaus’ bl calizo (ol jullS jl (salaygS) Joli DtJ§| .
5 |[No Divorced | 95K Yes el .).mlg:’> aoly| Jigb (Slsbj,{.i’io S (SJ-iJ) bgy.u
6 |[No Married |60K No
7 |Yes Divorced [220K  |No Dt
8 |[No Single 85K Yes
9 |No Married |75K No
10 |No Single 90K Yes 59al 63lj3amo 3u>g :lgizo sulgi
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C1
C2

o

P(C1)=0/6=0 P(C2)=6/6=1
Gini=1-P(C1)2-P(C2)2=1-0-1=0

(o))

C1
= 5 ‘ P(C1)=1/6 P(C2) = 5/6

Gini = 1 - (1/6)2— (5/6)2 = 0.278

Y

C1
C2

N

=

P(C1) =2/6 P(C2) = 4/6
Gini = 1 - (2/6)2— (4/6)2 = 0.444 ..
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C2 6 befOT' 4 4 *
Gini = 0.500
2 2
o 5 2
OYS (E3 Erwdd jl ey GINI(N,) =1-(7) — (5] =0.4082
N1 | N2 , ]
1 4
cli>541 ) GINI(N) =1- —) - (—) = 0.3200
c2| 2| a4 5 5 -
L 7
Gini=0.333 GINIafeer(B) = 75 GINI(N,) +— GINI(N;) = 0.3715

S92l 03ljsax0 39 tlgizo sugs
daychegroup @
daychegroup

aSyls 69,5 | dayche.com




CarType

C1

Family | Sports [Luxury
C1 1 2 1
C2 4 1 1
Gini 0.393

C2
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Gini
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Tid Refund Marital Taxable :

Status Income Cheat

2 No Married |100K No Taxable Income

3 [No Single  |70K No 60 ‘ 70 | 75 | 85 | 90 | 95 \ 100 ‘ 120 ‘ 125 |

4 Yes Married 120K No

5 No Divorced (95K Yes <= = [le=] = [[<=] > lIl<=]| > [|<=]| = [|<=] > l|<=]| > ||<=]| = [|<=]| > <= > || <=]| =
6 |No Married |60K No Yes (O |30 (3fO013(fOo| 312213 ]0|3([O0}3|O0O)3]|]0]|3|O0
f|Yes  |Pivereed 220K INo No |o|71|6|2]|5(3|al3|als|afs|allals]|5]|2]6|1]7]0
8 No Single 85K Yes

9 No Varried |75k No Gini 0.420 || 0.400 || 0.375 || 0.343 || 0.417 || 0.400 || 0.300 || 0.343 || 0.375 0.400 0.420
10 |No Single 90K Yes
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Entopy(t) = —z P(j|t)log P(j|t) t 6,5 )3 j wUS s soluw P(j[t)
J

C1 0
C2 6
C1 1
C2 5
C1 2
C2 4

G290l iy

oLy s
P(C1)=0/6=0 P(C2)=6/6=1

Entropy=-0log0-1log1=-0-0=0

‘ P(C1)=1/6 P(C2) = 5/6
Entropy = — (1/6) log, (1/6)— (5/6) log, (1/6) = 0.65

P(C1) = 2/6 P(C2) = 4/6
Entropy = — (2/6) log, (2/6)— (4/6) log, (4/6) = 0.92
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Error(t) =1 —maxP(j|t) t 0, 33 j oS s solun P(jl6) Lt cd g o
OY)
C1 0 P(C1)=0/6=0 P(C2)=6/6=1
C2 6 Error=1-max (0,1)=1-1=0

C1 1 ‘ P(C1)=1/6 P(C2) =5/6
C2 5

Error=1-max (1/6,5/6) =1—-5/6 = 1/6

C1
C2

N

P(C1) = 2/6 P(C2) =4/6
Error=1-max (2/6,4/6) =1-4/6 =1/3

=
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0 Parent
C1 7
Y N
cS 0] C2 3
Node N1 Node N2 Gini = 0.42
Gini(N1)
= 1 — (3/3)2— (0/3)2 N1 { N2 Gini(Children)
=0 c1] 3 )4 =3/10*0
C2 | 0 3 + 7/10 * 0.489
=1 — (4/7)2- (3I7)>
= 0.489
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Class = Yes 20
Class = No 10
Error = 10/30

///

>3 (6 jlwoslw =

Training Error (Before splitting) = 10/30
Pessimistic error = (10 + 0.5)/30 = 10.5/30
Training Error (After splitting) = 9/30
Pessimistic error (After splitting)

=(9+4 x0.5)/30 =11/30

PRUNE!

Class = 8 Class = Class = Class = 5
Yes Yes Yes Yes
Class = 4 Class = Class = Class = 1
No No No No
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Tid Refund Marital Taxable

Status Income Class

Tid Refund Marital Taxable

1 Yes Single 125K No Status Income Class
2 No Married |[100K No 10 |2 Single 90K Yes
3 No Single 70K No
4 Yes Married [120K No Refund
5 |[No Divorced 95K Yes Y{fy No
6 |[No Married |60K No \-
7 Yes Divorced |220K No Class=Yes [0 + 3/9 Class=Yes |2 + 6/9
8 |No |single |85k  |Yes Class=No | 3 Class=No | 4
9 |No Married |75K No - )
Probability that Refund=Yes is 3/9
Refund - i
Yas‘/ \Pjo Probability that Refund=No is 6/9
Assign record to the left child with
Class=Yes | 0 Cheat=Yes | 2 weight = 3/9 and to the right child ) )
— — . . _ G992l 03lj3amo sumg tlgize gl
Class=No 3 Cheat=No 4 with weight = 6/9 daychegroup @

daychegroup
aSyls 69,5 | dayche.com
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Num Children?

x (1) x® y - s
Gender | Rich? | Num. # travel | Age
Children | per yr. Gender?
F No 2 5 38
Female Male

M No 0 2 25

\Y Yes 1 0 72

Predicted age=39 Predicted age=36
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