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ALGORITHMIC METHOD

= We will work with information gain.
= |nformation gain is based on the entropy of a dataset.

/
\

Gain(S,A) = Entropy(S) — z > Entropy(Sv)
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INFORMATION GAIN - FEVER

Ex.

Fever

Headache

Fatigue

Cough

TasteSmell Loss

Covid

2 No &+ Strong No Wet Both Yes
4 No Mild No Wet Smell Yes
5 No Mild Yes Wet Taste Yes
7 No Lite No Dry Smell No
8 No Strong No Absent Taste Yes
9 No Absent Yes Wet Both No
10 No Mild No Wet Smell Yes
11 No Absent Yes | Absent Taste No
12 No Lite No Dry Both No
14 No Absent Yes Wet Both No
15 No Mild No Absent Taste Yes
17 No Absent No Absent Taste Yes
18 No Absent No Wet Smell Yes
19 No Lite No Dry Both No
20 No Lite No Dry Smell No

G(S,Fever) = 0.99 —

We calculated this before

ve{yes,no}

Attribute/Feature Fever takes two values: yes/no.
For the value yes, we have:
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INFORMATION GAIN - FEVER

. | Fever 'Headache'Fatigue' Cough [ TasteSmell Loss | Covid | We calculated this before
,— /
G(S,A) = E(S) — E 5 1Sl (Sv)
/ VEA
|Sv|

'SlyS‘TS'E(syes) == (——log2 2 ——logz(—)) G(S,Fever) = 0.99 — z ﬁE (Sv)

- 5\ O 5 Cl., VE{yeS,nO}
/ Attribute/Feature Fever takes two values: yes/no.
For the value yes, we have:

E(S|Fever = yes)

BELE (S)00) = o= (—2log, (3) — 210g,(3))=0.25%0.97=

|S| yes
S 0.24 |




INFORMATION GAIN - FEVER

| Ex. | Fever 'Headache'Fatigue' Cough [ TasteSmell Loss | Covid | We calculated this before
i /
G(S,A) = E(S) — z 5 E (V)
VEA
|SV|
G(S,Fever) = 0.99 — z S| —E (Sv)

veFever

Attribute/Feature Fever takes two values: yes/no.
For the value no, we have:

|Sno|

E (S, )——*<——log2(—)——l 9:(5))
S|
7 L I 3

2.9
d Q' f L// - |Sno|
EQlrever = noy  SaE (5,)=09940.7550.74 |
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INFORMATION GAIN - FEVER

| Ex. | Fever |Headache|Fatigue| Cough | TasteSmell Loss | Covid] We calculated this before

/
G(S,A) = E(S) — Z 5 £ (1)

| VEA

L |Sv|
G(S,Fever) = 0.99 — z S| —E (Sv)
veFever

G(S, Fever) = 0.99 — (0.24 + 0.74) = 0.01

The information gain from the feature fever is 0.01
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Es\fLi%'-qL —glyzoon F} g—t
KGRI IOR GAIN - CO L
SE ) 0,

2 No Strong No Wet Both -—+Yes

4 No Mild No Wet Smell Yes
5 No Mild Yes | Wet Taste Yes G (S, A) — E (S) EE— E (Sv)
7 | No | lite | No | Dry -~ Smell | No. |(/ DEA |S| V4 L/
o) sen es e o) o™ S
19:) Eo A:/Iildt T\lo we: SBmLTI ——\l(\les A G(S; COugh) - O 99 - Z %LE (SU)

11 No  Absent Yes Absent  Taste  No | /
12 No Lite No Dry Both No 7; T A - vE{wet abse/ dry} A/

S S,
13 | Yes | Strong | No | Wet Both - Yes |G(S, Cough) = 0.99 — ( W“E(S|wet) 1 2absend (6 absent) + Y E(S|dry)
14 No Absent | Yes Wet Both No — 20 20

T 6« 5 <
16 Yes Lite No Dry Smell No G(S Cough) =099 — | — =« 0 76 +w+ 2_0 * 0)

18 | No | Absent | No | Wet Smell Yes | 099 _E)_342_0_273 _jlz 0.375

19 No Lite No Dry Both No
_7.20 No Lite No Dry Smell No

Feature cough provides an information gain of 0.375




ALGORITHMIC METHOD

= \We worked with information gain.
= |nformation gain is based on the entropy of a dataset.
= \We should selected the attribute that maximizes the information gain.




