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Outlook  Temp. Humidity Windy Play
Sunny Hot High False No
Sunny Hot High True  No
Overcast Hot High False Yes
Rainy Mild High False Yes
Rainy Cool Normal False Yes
Rainy Cool Normal True  No
Overcast Cool Normal ~ True  Yes
Sunny  Mild  High False No
Sunny Cool Normal False Yes
Rainy Mild Normal False Yes
Sunny Mild Normal True  Yes
Overcast  Mild High True  Yes
Overcast Hot Normal False Yes
Rainy Mid  High True  No
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“Outlook” = “Sunny”:

info([2,3]) = entropy(2/5,3/5) = — (2/5)log(2/5) — (3/5)log(3/5) = 0.971
“Outlook” = “Overcast”:

info([4,0]) = entropy(1,0) =— 1 log(1) — 0 log(0) = 0
“Outlook” = “Rainy”:

info([3,2]) = entropy(3/5/,2/5) = — (3/5)log(3/5) — (2/5)log(2/5) = 0.971
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info([3,2],[4,01,[3,2]) = (5/14) X 0.971 + (4/14) X0 + (5/14) x 0.971
=0.693 bits




15 =14 Information gain
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FREE D DEFOERE - NBNROFRE
gain( “Outlook” ) = info([9,5]) — info([2,3],[4,0],[3,2]) = 0.940 — 0.693
=0.247 bits
FRRICEE T HE
gain( “Outlook” ) = 0.247
gain( “Temperature” ) = 0.029
gain( “Humidity” ) = 0.152
gain( “Windy” ) = 0.048
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gain("Temperatue") = 0.57 1 bits

e\ me gain("Humidity") = 0.971 bits
= = gain("Windy") = 0.020 bits
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IDcode Outook  Temp. Humidity Windy Play
A Sunny  Hot High False No
B Sunny Hot High True No
o] Overcast Hot High False Yes
D Rainy Mild High False Yes
E Rainy Cool Normal False Yes
F Rainy  Cool  Normal True No
G Overcast Cool Normal ~ True  Yes
H Sunny Mild High False No
| Sunny Cool Normal False Yes
J Rainy Mild Normal False Yes
K Sunny Mild Normal ~ True Yes
L Overcast  Mild High True Yes
M Overcast Hot Normal False Yes
N Rainy Mild High True No
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info( “IDcode” ) = info([0,1]) + info([0,1]) + ... + info([0,1]) = O bits
= BREED FRALLD (FEHBL. 0.940 bits )
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FHEHI: IDa—F D5 EltE$RE (split information)
info([1,1,...,1]) = 14 x (- (1/14) log(1/14) ) = 3.807 bits
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gain_ratio( “Attribute” ) = gain( “Attribute” ) / split_info( “Attribute” )

FHEL:
gain_ratio( “IDcode” ) = 0.940 bits / 3.807 bits = 0.246
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Outlook Temperature

Info: 0.693 Info: 0.911
Gain: 0.940-0.693 0.247 Gain: 0.940-0.911 0.029
Split info: info([5,4,5]) 1577 Split info: info([4,6,4]) 1.362
Gain ratio: 0.247/1.577  0.156 Gain ratio: 0.029/1.362  0.021
Humidity Windy

Info: 0.788 Info: 0.892
Gain: 0.940-0.788 0.152 Gain: 0.940-0.892 0.048
Split info: info([7,7]) 1.000 Split info: info([8,6]) 0.985
Gain ratio: 0.152/1 0.152 Gain ratio: 0.048/0.985  0.049
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