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Gini-index and Information Gain

gift ID | gender of the recipient | useful | beautiful | self-made | eatable | liked by the recipient
l male yes yes no yes yes
2 male yes ves yes no ves
3 male yes no yes no yes
4 male yes yes no no yes
5 male no ves yes ves yes
6 male no little no yes yes
7 male no no yes no no
8 male no yes no no no
9 female no ves no ves yes
10 female no ves no no yes
11 female no little yes no yes
12 female no no no no ves
3 female no little yes no yes
14 female no little yes no yes
15 female no little no ves no
16 female no little no no no
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8 male no yes no no no
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Exercise 10-3: Decision Tree

gift ID | gender of the recipient | useful | beautiful | self-made | eatable | liked by the recipient
I male yes yes no yes yes
2 male yes yes yes no yes
3 male yes no ves no ves
4 male yes yes no no yes
5 male no yes yes yes yes
6 male no little no yes yes
7 male no no yes no no
8 male no yes no no no
9 female no yes no yes yes
10 female no yes no no yes
11 female no little yes no yes
12 female no no no no yes
13 female no little yes no yes
14 female no little yes no yes
15 female no little no yes no
16 female no little no no no
Male: 6+,2- y: 4+,0- y: 6+,1- y: 6+1- y:44,1-
Female: 6+,2- n: 8+,4- n:2+,1- n:6+,3- n:8+,3-
|: 4+,2-
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Exercise 10-3: Decision Tree

Gender: male
Gender: female

Useful: yes
Useful: no

Beautiful: yes
Beauftiful: little
Beautiful: no

Self-made: yes
Self-made: no

Eatable: yes
Eatable: no
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W= W= =N O NN

k

gini(T) =1 —z 5
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Gender: male
Gender: female

Beautiful: yes
Beauftiful: little
Beautiful: no

Self-made: yes
Self-made: no

Eatable: yes
Eatable: no
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Beautiful: yes 1 1
Beauftiful: little 1 0
Beautiful: no 0 1
Self-made: yes 1 1
Self-made: no 1 1
Eatable: yes 2 0
Eatable: no 0 2

K

gini(T) =1 — z 5
j=1
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Beautiful: yes 2 0
Beauftiful: little 3 2
Beautiful: no 1 0
Self-made: yes 3 0
Self-made: no 3 2
Eatable: yes 1 1
Eatable: no 5 1
k
gini(T) =1 — z 5
j=1
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Self-made:
Self-made:

Eatable: yes

Eatable: no

yes
no
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Gender: male 6 2 0.811
Gender: female 6 2 0.811
Useful: yes 4 0 0.000
Useful: no 8 4 0.918
Beautiful: yes 6 1 0.592
Beauftiful: little 4 2 0.918
Beautiful: no 2 1 0.918
Self-made: yes 6 1 0.592
Self-made: no 6 3 0.918
Eatable: yes 4 1 0.722
Eatable: no 8 3 0.845
k
entropy(T) - 2 pi - lng Di [G(T, A) — entropy(T) —

=1
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Gender: male 2 2 1.000
Gender: female 6 2 0.811
Beautiful: yes 3 1 0.811
Beauftiful: little 4 2 0.918
Beautiful: no T 1 1.000
Self-made: yes 4 1 0.722
Self-made: no 4 3 0.985
Eatable: yes 3 1 0.811
Eatable: no 5 3 0.954
k
entropy(T) - 2 pi - lng Pi [G(T, A) — entropy(T) —

=1
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Beautiful: yes 1 1 1.000
Beauftiful: little 1 0 0.000
Beautiful: no 0 1 0.000
Self-made: yes 1 1 1.000
Self-made: no 1 1 1.000
Eatable: yes 2 0 0.000
Eatable: no 0 2 0.000
k
entropy(T) - 2 pi - lng Pi [G(T, A) — entropy(T) —

=1
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Beautiful: yes 2 0 0.000
Beauftiful: little 3 2 0.971
Beautiful: no T 0 0.000
Self-made: yes 3 0 0.000
Self-made: no 3 2 0.971
Eatable: yes 1 1 1.000
Eatable: no 5 T 0.650
k
entropy(T) - = 2 pi - lng pi [G(T, A) — entropy(T) =

=1
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_Recursiond |+ | - | entropy(T) | IG(T)

Self-made: yes 3 0 0.000

Self-made: no 0 2 0.000

Eatable: yes 0 1 0.000

Eatable: no 3 1 0.811 0.3222
entropy(T) = _Z pi - logz p; IG(T,A) = entropy(T) — z ] - entropy(T;)

i=1
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