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Training examples

Day  Outlook  Temperature Humidity @ Wind  PlayTennis

D1 Sunny Hot High Weak No
D2 Sunny Hot High Strong No
D3 Overcast Hot High Weak Yes
D4 Rain Mild High Weak Yes
D5 Rain Cool Normal  Weak Yes
D6 Rain Cool Normal  Strong No
D7 Overcast Cool Normal  Strong Yes
D8 Sunny Mild High Weak No
D9 Sunny Cool Normal  Weak Yes
D10 Rain Mild Normal  Weak Yes
D11 Sunny Mild Normal  Strong Yes
D12 Overcast Mild High Strong Yes
D13 Overcast Hot Normal Weak Yes

D14 Rain Mild High Strong No




How to choose the best attribute

* Information Gain
— The expected reduction in Entropy
— Entropy (before split) — Entropy (after split)

Gain(S,A) = Entropy(S) — 2 —Entropy(S,)
vEValues(A)
S: [9+, 5-], E=0.94
' Gain(S, Humidity)
high Normal = 0.94 — ((7/14)*0.985+(7/14)*0.592

=0.151

[3+r 4_] [6+I 1_]
E=0.985 E=0.592



How to choose the best attribute

* Information Gain
— The expected reduction in Entropy
— Entropy (before split) — Entropy (after split)

Gain(S,A) = Entropy(S) — 2 —Entropy(S,)
vEValues(A)
sunny rain hot | cool high Normal strofig weak
overcast mild
in(S, Humidit
Gain(S, Humidity) Gain(S, wind)

Gain(S, outlook) Gain(S, Temp) = 0.151



Entropy

* Entropy
— P, = probability | will play tennis
— P, = probability | will NOT play tennis

Entropy(S) = E—P] log, P]
j

=-Flog, P - P, log, P,

S: [9+, 5-], E=0.9
high Normal Entropy([9+, 5-])
= —(9/14)log2(9/14) -(5/14)log2(5/14)
[3+, 4-] [6+, 1] =0.94

E=0.985 E=0.592



Let’s build DT

Day  Outlook  Temperature Humidity @ Wind  PlayTennis
D1 Sunny Hot High Weak No
D2 Sunny Hot High Strong No
D3 Overcast Hot High Weak Yes
D4 Rain Mild High Weak Yes
D5 Rain Cool Normal  Weak Yes
D6 Rain Cool Normal  Strong No
D7 Overcast Cool Normal  Strong Yes
D8 Sunny Mild High Weak No
D9 Sunny Cool Normal  Weak Yes
D10 Rain Mild Normal = Weak Yes
D1l Sunny Mild Normal  Strong Yes
D12 Overcast Mild High Strong Yes
D13  Overcast Hot Normal Weak Yes
D14 Rain Mild High Strong No




Day  Qutlook  Temperature Humidity @ Wind  PlayTennis
D1 Sunny Hot High Weak No
D2 Sunny Hot High Strong No
D3 Overcast Hot High Weak Yes
D4 Rain Mild High Weak Yes
D35 Rain Cool Normal  Weak Yes
D6 Rain Cool Normal  Strong No
D7 Overcast Cool Normal  Strong Yes
D§ Sunny Mild High Weak No
D9 Sunny Cool Normal  Weak Yes
D10 Rain Mild Normal  Weak Yes
D11 Sunny Mild Normal  Strong Yes
D12 Overcast Mild High Strong Yes
DI3  Overcast Hot Normal Weak Yes
D14 Rain Mild High Strong No

S: [9+, 5-], E=0.94

Gain(S, outlook)
=0.246

S: [9+, 5-], E=0.94

hot

mild

cool

Gain(S, Temp)

=0.029

S: [9+, 5-], E=0.94

S: [9+, 5-], E=0.94

[3+I 4']
E=0.985

[6+I 1']
E=0.592

Gain(S, Humidity)

=0.151

strohg weak
Gain(S, wind)
=0.048



Day  OQutlook  Temperature Humidity @ Wind  PlayTennis Gain(S, outlook) = 0.246

D1 Sunny Hot High Weak No _

D2 Sunny Hot High Strong No Gain(S, Temperature)=0.029
D3 Overcast Hot High Weak Yes

D4 Rain Mild High Weak Yes Gain(S, humidity) = 0.151
D35 Rain Cool Normal  Weak Yes

D6 Rain Cool Normal  Strong No . .

D7 Overcast Cool Normal  Strong Yes Gain(S, wind) = 0.048
D8 Sunny Mild High Weak No

D9 Sunny Cool Normal  Weak Yes
D10 Rain Mild Normal  Weak Yes
D11 Sunny Mild Normal  Strong Yes
D12 Overcast Mild High Strong Yes
D13 Overcast Hot Normal Weak Yes
D14 Rain Mild High Strong No

overcast n
D1 SIH|H|W/{N D3 olululwly D4 RIM{H|W/[Y
D2 SIH|H|S [N D5 RICIN|W]Y
D7 OlC[N{[S |Y

D8 SIM/H|W/{N D6 RICIN/|S N

D9 SICIN|WI[Y DI21OIMIH ]S Y DIO[R[M|N | WY

D11 [S|M| N |[S |V DI3 | OJ HIN | WY D14 [R|{M|H |S |N




outlook | temperature | humidity | wind_

overcast in
D1 |S|H|H|W]|N 53 lolalnlwly D4 |[R|{M|H]|W]Y
D2 |S|H|H|S |N D5 [R|C|N|W]Y
D7 |O|C|N|S |V
DS |S|M|H|W]|N D6 |R|C|N|S |N
D9 |S|C|IN]|W]Y D12 O MIH IS 1Y D10 [R|M|N | WY
D11 |S|M|{N|s |Y DI3 |O|HIN WY D14 |R|M|H |S |N
[2+, 3-] [2+, 3-] [2+, 3-]
E=0.971 E=0.971 E=0.971
B 0
hot cool hi Normal strong weak
mild
[0+,2-]  [1+,1-] [1+, 0O-] [0+, 3-] [2+, O-] [1+, 1-] [1+, 2-]
E=0.5 E=0.5 E=0.92
Gain = 0.971-(2/5)*0.5 Gain =0.971 Gain<0.971
= 0.771




outlook | temperature | humidity | wind_

N

N

RIM{H([W]Y

RIC|N([W]Y

RICI[N|S

D4

D5

D6

DIO |R|M|N | WY

D14 |R| M| H |S

in

Y

Y

S

over|cast

OfHIH|W|Y

O[C|IN|S

Y

D3

D7

D12 | O| M| H

DI3|O|H|N | WY

N

Y

S[CIN|WI[Y

D9

D11 |S| M| N |S

S|H|H|W|{N
S[{H|IH|S

S{M|H|W|{N

SICIN|WI[Y

D1

D2

D8

D9

DI1 |S| M| N |S

S

S{H|H|W]|N

S|H|H

S{M/H|W]|N

D1

D2

D8

Yes



outlook | temperature | humidity | wind_
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outlook | temperature | humidity | wind_

overcast in
Humidity Yes Dt | RIMIA WY
D5 |R|[C|[N|W]Y
D6 |R|{C|N|S |N
D10 |R|M|[N | W |Y
D14 |[R|{M|H |S |N
[3+, 2-] [3+, 2-] [3+, 2-]
E=0.971 E=0.971 E=0.971
hot cool Normal
mild
[0+,0-]  [2+,1-] [1+ 1-] [1+, 1-] [2+, 1-] [0+, 2-] [3+, O-]
E=0.92 E=0.5
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overcast

Humidity

strehg weak

o

outlook | temperature | humidity  |wind ___|play
rainy Mild High weak _




