









































































































name aus

of O

EE
H x nj o flogg f log

4118 2 EG log

Combine

H nj P nj g H x nj g

P nj H x aj 1 P Mj o H Ynj 0

1,8 by log 88 fog
2

Entropy after the split
Mutual Information H Y Hexing
Select the feature which gives the maximum MI

Gini Index Gini x 1 É pr
Exabytes
















































































































Decision Tree Example

Entropy ID3 Algorithm

N Y
Find the attribute which
is giving maximum

information out of available
attributes

Roothode

Attribute Outlook

94 5

Sunny overcast
Rain

2 3 4 0 34 2

Y 9 log E log 0.94 Effigy
Beforesplit

H x nj sunny 25log25 log 35 0.97

H Y nj overcast log log 9 0

4 Y nj Rain 3 log 35 3 log 0.97
outlook

MI Y Tj H Y H x nj
Beforesplit














































































































MICY nj outlook H X P nj Sunny H y nj sunny Affif
P nj overcast H y xj overcast

P nj Rain H y nj Rain

0.94 54 0 971 44.0 10.971

0.2464 2
Information Gain in outlook Attribute
Mutual Information

Attribute Temp

94 5

Hot

Y 9,4log f log 0.94

x nj not log log 1

H x nj mild flog 2log 0.9183

H Y nj cool log f log 0 8113

MI Y nj temp H x PCrj Hot H x xj Hot weighted

avgof
P aj mild H x nj mild entropy

after
PCaj Cool H x Rj Cool split

0.94 4 1 0 9183 0 8113

0 0289
















































































































Attribute Humidity
9 5

High Norgae

3 4 64 1

H x log Eglog Fy 0.94

H X xj high log 37 logs

0.9852

H x nj normal flogs logs

0 5916

MI X nj humidity 0.94 0 9852 0 5916

0.1516

Attribute wind

9 5

strong weak

3 3 64 2

H x log Eglog 0.94

H Y nj Strong 1.0

x nj weak f log logs

0 8113

MI Y nj wind 0.94 1.0 0 8113 0.0478
















































































































MI Y kj outlook 0.2464

C 8 tht 0289 Those.immTTICfformationMIY xj humidity 0 1516 gain
MI Y nj wind 0 0478

Take outlook as root node

Outlook
RootNode

sunny overcast Rain

05,07
012,013

2 3 4 0 3 2

Yes

Laf Node

Attribute Temp

Yosunny 2x 3

Hot mied cool

2 v

07 2 It 1 It 0

Yosunny log 3 log 0.97

Yosunny Rj hot 0

H Yo sunny Nj mild 1

Yosunny Nj cool 0
















































































































I Yooutlook nj temp 0.97 o 1 3.6 0 570

Attribute Humidity
21 3

High Nomal
ot 3 21 0

HYosunny log 3 log 0.97

H YosunnyMjhigh 0.0

Yosunny Nj normal 0.0

MI Yosunny aj humidity 0.97 36 o 0.97

Attribute wind

21 3

Strong weak
It 1 1 2

H Y log 3 log 0.97

H Y aj strong 1.0

H X xj weak log log 0 9183

MI Y Rj wind 0.97 o 3 0 9183 0.0192
















































































































MI Y Rj temp 0 570
do mom oh

MICY nj humidity 0.97 is through humidity
MI Y Rj wind 0.0192

Outlook

sunny overcast rain

3.07Humidity 012,013

High 4 0 3 2

formae Yes
D1 D258 09,011

No Yes

Attribute temp
31 2

Hot mild cool
c s

Ot 0 21 1 11 1

HCT 3 log 3 logs 0.97

H x aj hot 0

H x nj mild log log 0.9183

H Y nj cool 1.0
















































































































MI Y Nj temp o 97 g 6 3Co918 E i o

o0192

Attribute humidity
34 2

high normal

It I 24 I

H Y 3 log 3 I 6923 0.97

H Y nj high 1 O

H y nj normal 23log 23 13log 13 o 9183

MICYNj humidity 0 97 3 1 o 3g o 9183 o 0192

Attribute Wind

3 t 2

strong weak

Ot 2 34 I

H Y 3 log 3 I v92 0.97

rely uj strong O

H y nj weak o














































































































MI Y aj wind 0.97 3 o 3 o 0 97

MICYNj humidity 0.0192

Outlook

DJ sunny overcast Rain

D o
3

Humidity Diz DIZ

High normal strong weak

L u r s

g DG Din DY Ds Dao

No Yes No Yes

Final Outlook

Decision
Tree sunny overcast Rain

c u s

Humidity Yes wind

High normal strong weak

u r s
No Yes No Yes
















































































































Decision Tree using Gini Index

re y
Calculate Gini Index of every
attribute attribute having
minimum gini index will

be selected
ginema Tennis StayIn

Gini x E i

0.58
stopping

Attribute weather
6Cinema

3 5
2Shopping

sunny
rainy windy

I d
StayIn StayIn StayIn
shopping shopping 1shopping

Gini x aj sunny 1 E 0.444

Gini Y xj Rainy 1 G 0.446

Gini Yaj windy 1 G 0.375

Gini Y xj weather 3 0.444 70 0 444 0.375

0 416
















































































































Attribute Parents

6Cinema

IIa
2Shopping

Yes No

5cinema FITTennis
1 StayInstayan
1shoppingshopping

Gini x aj Yes 1 E 0

Gini x xj.no E E E 0.7

Gini Y xj parents 2 0 9,0072 0.36

Attribute Money

2Shopping
Poor Rich

c iii
StayIn 2 StayIn
shopping 1 shopping

Gini Y aj Poor 1 G 0
















































































































Gini Y xj Rices G E 0.6

Gini Y xj money 20 0 70 0 694 0.486

Gini Y nj weather 0 416
Gini for parents is

Gini Y Kj parents 0.36 minimum we select
parent as root node

Gini Y xj money 0 486

Parents

Yes

Decisiton is Notpure
alwayscinema

Attribute weather

I S
Isthopting

sunny

Eg
Yay

Cinema 1Cinema
Tennis Tennis

StayIn 1 StayIn 0StayIn
shopping shopping 1Shopping

Gini parents no Rj Sunny 1 0














































































































Gini
parents no nj Rain I t o

Gini
parents no j windy 1 I I 0.5

Gini parents no I n j weather 3 0 I o g o 5 0.2

Attribute Money

6Cinema
2Tennis
IstayIn
2Shopping

Poor Rich
L s

1 Cinema o cinema
0 Tennis 2 Tennis
0StayIn I StayIn
0shopping I shopping

Gini
parents no j boor I G 0

Gini parents no nj rich 1 4 y y o 625

Gini parents no nj money I o 4g o 625 0 5

Gini parents no I n j weather o 2
Weather is smaller

Gini parents no nj money 0.5












































































































Parents

Yes

Cinensh

asunny 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
4m





























































































































































































































x 3log flog I Beforespeit BS

H x njC54 0

nj 54 3log log 0.8113 After split AS

H Y Rj temp54 22 0 y 0.8113 weighted avg

MI xlaj tempsy ifjitmp.si
1 2 0 42 0.8113 0.4591

Threshold 85

37 3

85 785

37 2 Of 1

x 3log 3 log I

Y njc8 3 log3 flog 0.971

x nj 8 0

H Y Rj temp85 56 0.971 1 0

MICY aj temp85 H Y H x laj temp85
1 56 0.971 1 0 0 1908










 IG maximized
MICY aj tempsy 0.4592 su is better boundary
MICY xj temp85 0.2908

overfitting

254 754

Continuous values with Gini Index

Arrange continuous valued attribute in
increasing order

Select split point2
Change from one label to another
label

2

mean

aug

1 meanavg



Take split point 80

37 7

80 780
L s

or 3 37 4

Gini x ajc80 I I 36 o

Gini x nj 80 s 3 E 0.4897

Gini Y Nj80 30 0 4 o 4897

0 3427

Take Split Point 97.5

37 7

80 780
L s

3 t 3 Ot 4

Gini Y ajc97s I 63 0.5

Gini x nj 97.53 1 Ea t g 0

Gini Y Nj97 5 o 5 40 0 0.3



Gini Y nj80 0.3427 97.5 has smaller value
97 5 is better splittingGini Y nj975 0.3 point


