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Decision Tree

® A decision tree is a decision support tool that uses a tree-like graph or
model of decisions and their possible consequences, including chance
event outcomes, resource costs, and utility. It is one way to display an
algorithm that only contains conditional control statements.

® Decision trees are commonly used in operations research, specifically in
decision analysis, to help identify a strategy most likely to reach a goal,

but are also a popular tool in machine learning.

® A decision tree consists of three types of nodes:
yP
® Decision nodes - typically represented by squares
® Chance nodes - typically represented by circles

® End nodes - typically represented by triangles
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TEMPERATURE HEADACHE NAUSEA
1 high YES no YES
2 very high YES YES YES
3 normal no no no
il high YES YES YES
5 high no YES no
6 normal YES no no
7 normal no YES no
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TEMPERATURE HEADACHE NAUSEA
1 high YES no YES
2 very high YES YES YES
3 normal no no no
il high YES YES YES
5 high no YES no
6 normal YES no no
7 normal no YES no

22



TEMPERATURE HEADACHE NAUSEA
1 high YES no YES
2 very_high YES YES YES
3 normal no no no
il high YES YES YES
5 high no YES no
6 normal YES no no
7 normal no YES no
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Information Gain

® Same things --> Low

® Different things -->High

Entropy

G
Entmpy:z —p,xlog, (pi)
i=1
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Decision Tree: Construction

CASE TEMPERATURE HEADACHE NAUSEA

1 high YES no YES

2 very high YES YES YES

3 normal no no no

. . q hieh YES YES YES
Finding entropy H of :

5 high no YES no
every attribute 6 normal YES no no
1) Headache 7 normal no YES no

Headache = YES Headache = no

H(Flu | Headache) =
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Decision Tree: Construction

CASE TEMPERATURE HEADACHE NAUSEA

1 high

2 very high YES YES

3 normal no no

. . q hieh YES YES
Finding entropy H of :

5 high YES no
every attribute 6 normaL no no
1) Headache 7 normal YES no

Headache = YES Headache = no

H(Flu | Headache) =

N W

N b
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Decision Tree: Construction

CASE TEMPERATURE HEADACHE NAUSEA

1 high =

2 very high = YES YES

3 normal no no no

. . q hieh YES YES
Finding entropy H of :

5 high YES no
every attribute 6 normaL no no
1) Headache 7 normal YES no

Headache = YES Headache = no
H(Flu | Headache) =
4 3
7 7

i ] i ] ] ]

Flu=YES Flu=no Flu=YES Flu=no
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Decision Tree: Construction

CASE TEMPERATURE HEADACHE NAUSEA

high YES

1
2 very high YES
3 normal no no
o 4 hich YES
Finding entropy H of ks IEE
5 high YES
every attribute 6 rormal
Headache = YES Headache = no
H(Flu | Headache) =
4| 3 3 1 1 3
- 2 oo (3) w qros (3) | - |2 +
7 7

i ] i

Flu=YES Flu=no
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Decision Tree: Construction

CASE TEMPERATURE HEADACHE NAUSEA

1 high
2 very high
3 normal
Finding entropy H of : eh
5 high
every attribute 6 rormal
1) Headache 7 normal
Headache = YES Headache = no

H(Flu | Headache) =

3 3 1l 1 0 0 3 3
dloaz () + 3lo0: (5) | - 3l09: (3) 4 3009 (3)

N W

| D

L] L)

Flu=YES Flu=no

29



Decision Tree: Construction

CASE TEMPERATURE HEADACHE NAUSEA

1 high YES no YES
2 very high YES YES YES
3 normal no no no
AT 4 high YES YES YES
Finding entropy H of :
5 high no YES no
every attribute 6 normal YES no no
1) Headache 7 normal no YES no
0 0
H(Flu | Headache) =
4 > log (3) 7log (1> 3 20 (2) 4 2 3
- B )i Q)| - 2 Sl 40
7 7 3 4
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Decision Tree: Construction

CASE  TEMPERATURE

HEADACHE NAUSEA

1 high YES no YES

2 very high YES YES YES

3 normal no no no

L 4 high YES YES YES

Finding entropy H - i — = —

of every attribute 6 normal YES no no

7 normal no YES no
H(Flu | Headache) = 0.464

| H(Flu | Temperature) = 0.394 | | owest

H(Flu | Nausea) = 0.620
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Decision Tree: Construction

abest

CASE TEMPERATURE HEADACHE NAUSEA  Flu
Temperature

1 high YES no YES

2 very high  YES  YES  YES normal high very_high

3 normal no no no 1

4 high YES YES YES 1, 4, 5

5 high no YES no yes, yes, no

6 normal YES no no TEE,)=OK TE(E,)=OK

! rorma! ™ e o Then=> Stop Then=> Stop
H(Flu | Headache) = 0.464

| H(Flu | Temperature) = 0.394 | | owest
H(Flu | Nausea) = 0.620
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Decision Tree: Construction

normal

3,

6, 7

Temperature

high

\

|

abest

CASE TEMPERATURE HEADACHE NAUSEA  Flu
1 high YES no YES
2 very high YES YES  YES
3 normal no no no
4 high YES YES  YES
5 high no YES no
6 normal YES no no
7 normal no YES no

no,

no, no

Finding entropy H of attributes from the remainings

1, 4, 5

yes, yes, no

very_high

yes

H(FlU e mperature - nih | Headache) =0 | Lowest

H(FluTemperature = high | Nausea) = 0.667
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Decision Tree: Construction

CASE TEMPERATURE HEADACHE NAUSEA Flu

Temperature
1 high YES no YES
2 very high  YES  YES  YES hormal very_high
3 normal no no no
4 high YES YES  YES 3, 6, 7 2
5 high no YES no no, no, no a.., yes
6 normal YES no no ]
7 normal no YES no Headache

Finding entropy H of attributes from the remainings Y*°

H(FluTenrmeratwre - high | Headache) =0 1, 4 5

yes, yes no
H(FluTennpe|ratu|re - high | Nausea) = 0.667
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