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Entropy(X) = — > cx p(x) log p(z)
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e(p) = —plogyp — (1 — p) logy(1 — p)
e(0)=e(1)=0, e(1/4)=e(3/4)=0.8113, e(1/3)=e(2/3)=0.9183, (1/2)=1

e Information Gain (000000000 (O))
0000 SO00000 A0000D0O0OO00000000000 information gain 000 O
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G(S,A) = Entropy(S)-00 SO0D ADDODOOOO (1)
= Entropy(S) — Z |S’;_|U|Entropy(SA_v) (2)
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Sa=y = {slse€SandsO00 AO0DDO v} (3)
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No | Examples Yes/No
1 |<0,0,0,0,0,0>] Yes
2 |<0,0,0,0,0,0>]| Yes
3 <0O,0,0,0,0,0 > No
4 | <0,0,0,0,0,0>| Yes
5 |<0,0,0,0,0,0>| No
6 |<0,0,0,0,0,0>| No
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000000000000000000000000Entropy(D)=e(3/6)=1
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A G(D, A)

oo 4/6 Entropy(0 0 =0 in D) + 2/6 Entropy(0 O =0 in D) | 0.4591
=4/6 e(3/4) + 2/6 e(0/2) = 4/6 * 0.8113 = 0.5409

0o 4/6 Entropy(0 O =0 in D) + 2/6 Entropy(0 O =0 in D) | 0.4591
= 4/6 e(3/4) + 2/6 (0/2) = 4/6 * 0.8113 = 0.5409

oo 2/6 Entropy(0 0 =0 in D) + 4/6 Entropy(0 O =0 in D) 0.0
= 2/6 e(1/2) + 4/6 e(2/4) = 2/6 + 4/6 = 1

O 4/6 Entropy(0 =0 in D) + 2/6 Entropy(0 =0 in D) 0.4591
= 4/6 e(3/4) + 2/6 (0/2) = 4/6 * 0.8113 = 0.5409

oo 3/6 Entropy(0 0 =0 in D) + 3/6 Entropy(0 O =0 in D) | 0.0817
3/6 ¢(2/3) + 3/6 ¢(1/3) = 0.9183

oo 3/6 Entropy(0 0 =0 in D) + 3/6 Entropy(0 O =0 in D) | 0.0817
3/6 e(2/3) + 3/6 e(1/3) = 0.9183
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S1 = Dppg—pg = {D1(Yes),Dy(Yes), Dy(Yes), Dg(No)} (4)
Sy = Dpp_p ={Ds(No),Ds(No)} (5)
e 510000 ODOODOODO
Entropy(S1)=e(3/4)=0.8113
e S1O000D0O0DOODODODOOODO
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A G(51,4)

oo 3/4 Entropy(0 0 =0 in Sy) + 1/4 Entropy(0 O =0 in S;) | 0.8113
= 3/4¢(3/3) + 1/4 e(0/1) = 0.0

oo 2/4 Entropy(0 0 =0 in Sy) + 2/4 Entropy(0 O =0 in S;) | 0.4780
= 2/6 e(1/2) + 4/6 e(2/2) = 2/6 = 0.3333

O 3/4 Entropy(0 =0 in S1) + 1/4 Entropy(0 =0 in Sp) 0.8113
=3/4¢e(3/3) +1/4¢(0/1) = 0.0

oo 2/4 Entropy(0 0 =0 in Sy) + 2/4 Entropy(0 O =0 in S;) | 0.3113
2/4e(2/2) +2/4e(1/2) =0.5

00 3/4 Entropy(0 0O =0 in S7) + 1/4 Entropy(0 O =0 in S7) | 0.1226
3/4 e(2/3) + 1/4 e(1/1) = 3/4 % 0.9183 = 0.6887
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S = Sig_pg ={Di1(Yes),Ds(Yes), Dy(Yes)} (6)
S12. = Sig_p = {Ds(No)} (7)
S11, S 0000000000000000D0000O0YesODOOO NoOOODOOO
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Entropy(S1)=e(0/2)=0
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