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Age Salary Class

o 65 G (Age <= 35)

23 15 B (Salary <= 40) (Salary <= 50)
40 75 G

55 40 B

55 100 G

B G B G

45 60 G

Classification rules:
Class B: (Age <= 35 AND Salary <= 40) OR (Age > 35 AND Salary <= 50)
Class G: (Age <= 35 AND Salary > 40) OR (Age > 35 AND Salary > 50)

Test data: Age = 25 AND Salary = 50
Class = G &luo 0usLiils pode Wl 00l jule o
b w4l olSils
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Training Database

QJ”T Cwwds (Classification & Regression) (gaso dwd )’1 RV R ®
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Gl 3,65, g e 5 (gl dcgemo 4 (Training Database) 6.:‘;,)’9@1

Age Car Type Risk
23 Family High
17 Sports High
43 Sports High
68 Family Low
32 Truck Low
20 Family High
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1-apply ss to D to find the splitting criterion
2-if n split

3-use best split to partition D to D1 and D2
4-Build tree(nl.D1.ss)

5-Build tree(n2.D2.ss)

6-end if
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Gini Index Jt.

Age Car Type Risk
23 Family High
17 Sports High
43 Sports High
68 Family Low
32 Truck Low
20 Family High
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Gini Index Jt.

P Sy GO Dygo & AR paie Lull |y Jgae ol

Age Car Type Risk
17 Sports High
20 Family High
23 Family High
32 Truck Low
43 Sports High
68 Family Low
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H: High

L: Low

R: Right Child

L: Left Child

Gini(T)=1-> pj?
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Age<=17 -
H L
L 1 0
R 3 2

I(S1):1-@/1° — /1> = 1-1-0=0
I(S2): 1-(3/5)* —(2/5)* = 1-9/25-4/25=0.48
Is1|=1. [s2]=5.]s|=6 = I(S): [1|/|6*0+ |5//|6/*0.48 = 0+ 5/6*%0.48=0.4
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Age<=20 -
H L
L 2 0
2 2

I(S1):1-(2/2) —@©/2)* =1-1-0=0
I(S2): 1-(2/4)" —(2/4)* = 1-4/16 -4/16=0.5
S1[=2. [s2=4.]s|=6 = I(S): |2//|6/*0+ [4]/|6]*0.5= 4/6%0.5=0.33
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Age<=23 -
H L
L 3 0
1 2

I(S1):1-(3/3) —©/3)* =1-1-0=0
I(S2): 1-(1/3)" —(2/3)" = 1-1/9-4/9=0.444
s1|=3, [s2=3.]s/=6= I(S): |3//|6/*0+ |3]/|6*0.444= 3/6%0.444=0.222
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Age<=32 -
H L
L 3 1
1 1
I(S1):1-(3/4)Y —(1/4)* = 1-9/16-1/16=0.375
I(S2): 1-(1/2) —(1/2)* = 1-1/4-1/4=0.5
Isl|=4.  [s2=2.)sl=6=  I(S):  [4[/6/*0.375  +  2[/6*0.5 =
4/6%0.375+2/6%0.5=0.4166
&obo 0uSiily ode Sl o0l jule o
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Age<=43 -
H L
L 4 1
0 1

I(S1):1-(a/5) —@/5)" = 1-16/25-1/25=0.32
I(S2): 1-/* —1/1* = 1-0-1=0
s1[=5. [s2|=1.[s|=6= I(S): |31/|6%0.32 + |1)/|6]*0 = 5/6%0.32 +0=0.266
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Age<=68 -
H L
L 4 2
R| © 0

I(S1):1-(4/6)" —(2/6)* = 1-16/36-4/36=0.444
I(S2): 1-©/0) — /0y = 1-0-0=1
Is11=6. |s2|=0.|s|=6= 1(S): |6/|6/*0.32 + |0|/|6]*1 = 6/6%0.444 +0=0.444
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Car type={sports}

H L
Car type = sports 2 0
Car type # sports 2 2

I(S1):1-(2/2)" - 0/2)* = 1-1-0=0
[(S2): 1-(2/4)" - 2/4)" = 1-4/16-4/16=0.5
s1[=2. [s2|=4.s=6= I(S): [2//|6]*0 + |4[/|6]*0.5 = 4/6%0.5 +0=0.333
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Car type={family}

H L
Car type = family 2 1
Car type # family 2 1

I(S1):1-2/3)" —(1/3)* = 1-4/9-1/9=0.444
[(S2): 1-2/3)" =(1/3)* = 1-4/9-1/9=0.444
s11=3, [s2/=3.]s|=6= 1(S): |3//|6/*0.444 + [3//|6/*0.444 = 0.444
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Car type={truck}

H L
Car type = truck 0 1
Car type # truck 4 1

I(S1):1-©/1)' =/’ = 1-0-1=0
I(S2): 1-(4/5)" —(1/5)" = 1-16/25-1/25=0.32
s1|=1, [s2|=5.sl=6= 1(S): [1//|6]*0 + [5]//6%0.32 = 5/6%0.32 +0=0.266
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Min{0.4,0.33,0.222,0.4166,0.266,0.444,0.303,
0.266,0.444}=0.222

S g0 ol sl aba plgie 4 1) AGE<=23 Lo
Age<=23 = {17,20,23}
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Age<=23={17.20,23)

Age Car Type Risk
17 Sports High
20 Family High
23 Family High

Age<=23

Class aws 9=
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Age Car Type Risk
32 Truck Low
43 Sports High
68 Family Low
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Car type ={sports}

Car type = sports 1 0

Car type # sports 0 2

I(S1):1—q/n* —@/1)* = 1-0-1=0
I(S2): 1-©/2) =(2/2)" = 1-0-1=0
Is1|=1. |s2]=2.]s|=3= L(S): [1)/|3/*0 + [2]/|31*0 =0
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Car type ={fruck}

H L
Car type = truck 0 1
Car type # truck 1 1

I(S1):1-@©/1) —(1/1)* = 1-0-1=0
I(S2): 1-(1/2)* =(1/2)" = 1-1/4-1/4=05
s1=L, [s2=2.)s|=3= 1(S): [1)/]3%0 + [2//]3[*0.5 = 0.333
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Car type={family}

H L
Car type = family 0 1
Car type # family 1 1

I(SD:1-@/n' —a/n’ = 1-0-1=0
I(S2): 1-(1/2)° = (1/2)" = 1-1/4-1/4=0.5
Is1[=1, [s2/=2.[s|=3 = I(S): [L)/|3/*0 + [2)/[3[*0.5 = 0.333
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