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Decision Tree Example

Entropy ID Algorithm

Y
find the attribute which
is giving maximum

information out of available
attributes

Rootnode
Attribute Outlook

9 5

sunny overcast
Rain

2 3 4 o 3 2

Y 1 log1 log u
0.94 Etify
Beforesplit

H x xj sunny 2log2g 3log 35 0.97

H Y rj overcast 4log log 0

H x nj Rain 3 log 35 3 log25 0.97
outlook

MI x Nj H Y H x nj
Beforespit














































































































MI x nj outlook H x P nj Sunny H y xj sunny ftp.f
P nj overcast H y xj overcast

P xj Rain H y xj Rain

0.94 Fy o 971 Eg 0 10 971

0.2464 2
Information Gain in outlook Attribute
Mutual Information

Attribute Temp

9 5

Hot

a
2 45ᵗʰ 32s

H Y 1 log E logFu 0.94

H x nj not log log 1

H x nj mid log flog 0.9183

H x kj cool 3 log log 4 0.8113

MI Y nj temp se x P xj Hot x xj not weighted

avgof
P nj mied H x nj mild entropy

after
P xj Cool H x nj lool split

0.94 1g 1 0 9183
4

0 8113

0 0289
















































































































Attribute Humidity
y 9 5

High Norgae

3 4 6 1

H x log 1 Fy log Fy 0.94

H x xj high log 31 logs

0.9852

H x xj normal log Wgst
0.5916

MI x nj humidity 0.94 I 0 9852 0 5916

0 1516

Attribute wind

9 5

strong weak

3 3 6 2

H x log 1 Fy log Fy 0.94

H Y nj strong 1.0

H x nj weak log logs

0 8113

MI Y nj wind 0.94 1.0 0 8113 0 0478
















































































































MI Y xj outlook 0.2464

C 8 temp 0 0289 TtEnimFm FI fformation
MI Y xj humidity 0.1516 gain
MI x nj wind 0.0478

Take outlook as root node

Outlook
RootNode

sunny overcast Rain

n
B 07
12 13

2 3 4 0 3 2

Yes

Laf Node

Attribute Temp

Yosunny 2 3

Hot med cool

2 v

of 2 1 1 It 0

H Yosunny log 3 log 3 0.97

Yosunny kj hot 0

H Yo sunny aj mild L

Yosunny nj cool 0
















































































































I Yooutlook nj temp 0.97 o 1 I o 0.570

Attribute Humidity
21 3

High Irmal
of 3 21 0

HYoSunny log 3 log 3 0.97

H Yosunny nj high 0.0

H Yosunny Nj normal 0.0

MI Yosunny kj humidity 0.97 36 o 0.97

Attribute wind

21 3

strong weak
It 1 1 2

H Y log 3 log 3 0.97

H x xj strong 1.0

H x xj weak log log 3 0 9183

MI Y xj wind 0.97 2 o 3 0 9183 0.0192
















































































































MI x xj temp 0.570

3ʳᵈ 400ᵗʰ 9ᵗʰ
MI y xj humidity 0.97 is through humidity
MI Y nj wind 0.0192

Outlook

sunny overcast Pain

5.07
sHumidity 12 13

High 0 3 2

Mormae Yes
DI D2 D8 D9 011

No Yes

Attribute temp
31 2

Hot mied Cool
L s

ot 0 21 1 It 1

H x 3 log 3 leg 0.97

H x nj hot 0

H x nj mild 3log log 0 9183

H Y xj cool 1.0
















































































































MI x kj temp 0.97 g o 3 0 918 1.0

0.0192

Attribute humidity
31 2

high normal

1 s 2 I

H x 3 log 3 leg 0.97

H x nj high 1 0

H x xj normal log 13log 0.9183

MI Y nj humidity 0.97 1.0 3 0 9183 0.0192

Attribute Wind

3 2

strong weak

2 31

H x 3 log 3 leg 0.97

H Y aj strong 0

H Y nj weak 0














































































































MI Y xj wind 0.97 3 o 3 o 0 97

MI x xj temp 0.0192

MI x nj humidity 0.0192 maximum for wind

MI Y xj wind 0.97

Outlook

sunny overcast rain

a
DBDF

Humidity Diz Diz wind

High Normal Yes strong weak

Do D2 D8 59Dri 6 014 DY D5 Dio

No Yes No Yes

Final Outlook

Decision
Tree sunny overcast Rain

c s

Humidity Yes wind

High Normal strong weak

not yes No Yes
















































































































Decision Tree using Gini Index

an y
Calculate Gini Index of every
attribute attribute having
minimums gini index will
be selected

Ginema Jennis stayIn

Gini x E F

3
0.58

shoppting

Attribute weather
6Cinema

IEn
1Shopping

sunny
painy windy

IE E
Stayin I Stayin 0Stayin
shopping shopping 1Shopping

Gini x aj sunny 1 0.464

Gini x xj rainy 1 E 0.444

Gini x xj windy 1 3 4 0.375

Gini x xj weather 3,0 464 3 to 464 0.375

0 416
















































































































Attribute Parents

6Cinema

EEE
1Shopping

yes NO

5cinema EEETennis
1 StayInStayin
1shoppingshopping

Gini x aj Yes 1 E 0

Gini x xj no E E E 0.7

Gini x xj parents Ito If 0.72 0.36

Attribute Money

1Shopping
Poor Rich

S EETs
StayIn 1 StayIn
shopping 1 shopping

Gini x uj Poor 1 E 0
















































































































Gini x xj Rics 1
f f 0.6

Gini x xj money 2 0 I 0.694 0.486

Gini x nj weather 0 416
Gini for parents is

Gini x xj parents 0 36 minimum We select
parent as root node

Gini x nj money 0 486

Parents

Yes
L

Decisiton is Notpure
alwaysCircusa

Attribute weather

II
2ˢᵗhoptping

sunny

2EE.sn
EY may
6 Cinema 1Cinema
Tennis Tennis

StayIn 1 StayIn 0StayIn
shopping shopping 1Shopping

Gini parents no nj sunny 1 2 0














































































































Gini
parents no nj Rainy 1 0

Gini
parents no nj windy 1 E 0.5

Gini parents no nj weather 25 0 15 0 2 to 5 0.2

Attribute Money

6Cinema

EEE
1Shopping

Poor Rich
skinema IEEETennis
StayIn 1 StayIn
shopping shopping

Gini
parents no nj boor 1 0

Gini parents no nj rich 1 E 4 t 0.625

Gini parents no xj money 0 0 625 0 5

Gini parents no nj weather 0.2
Weather is smaller

Gini parents no xj money 0.5








































































































Parents

Yes

Cineast

sunny Rainy
windy

a

Final Decision Tree

Parents

Yes NO

L S

Cinema weather

sunny windy

Tents Stay In Money

Rich Poor
a

shopping Cinema

Decision Trees
Discrete Attributes

GiniIndexEntropy


