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Let A and B are two events

Then, P(AA B) = P(A) + P(B) — P(AV B)
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e Rules for probability

Let A and B are two events

Then, P(AA B) = P(A) + P(B) — P(AV B)

If A and B are independent, then P(AA B) = P(A) - P(B)
P(AN B) = P(A) - P(BIA) = P(B)P(AIB)

P(A) - P(B|A
Bayes theorem: P(A|B) = L)P(B( | /
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e Let X=(x1,...,x,) need to be classfied into one of m classes Ci, ..., Cpy
e We compute the probability of Mlass given i( %C(_'j l >}® —
plei|x) pleule) -
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e Let X = (x1,...,X,) need to be classfied into one of m classes Cy, ..., Cp

e We compute the probability of each possible class given X

e By Basyes theorem, P(C,-|X)):

P(CJ,XB -
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Let X = (xy,...,X,) need to be classfied into one of m classes Ci, ...

We compute the probability of each possible class given X

P i) P(X i
By Basyes theorem, P(C;|X) = W

Final class will be PEEER) = arg max
=1,....m >=—
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Let X = (xy,...,X,) need to be classfied into one of m classes Ci, ...
NSRRI AL

We compute the probability of each possible class given X
P(G) - P(X|C)
P(X)
Final class will be P(Cj|X) = argmax P(C) - P(X|C)
. S 4

i=1,...,m

By Basyes theorem, P(C;|X) =

Assuming independent world (naive assumption)
SEPETEETE Shiie

; Cm
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Naive Bayes

i=1,...

)

Ul
e Let X=(x1,...,x,) need to be classfied into one of m classes Ci, ..., Cpy
e - - (_/—/
e We compute the probability of each possible class given X M,
P(G) - P(X|C)
e By Basyes theorem, P(Ci|X) = ——————
P(X)
e Final class will be Péif’x/) = arg maxP @\C
«|| ® Assuming independent world (nalve assumption)
3 n
e Under the assumption, final class will be PEEGEX) = arg max|P(C)) H P( <4


Arijit

Arijit

Arijit

Arijit

Arijit

Arijit

Arijit

Arijit

Arijit

Arijit

Arijit


Example

CS244

e Given the following observations

image source: Data Science Design Manual

Day | Outlook Temp Humidity Beach?
1 Sunny  High High Yes
2 Sunny H'1_gf1 Normal Yes
3 Sunny Low Normal No
4 Sunny Mild High Yes
5 Rain Mild Normal No
6 Rain High High No
7 Rain Low Normal No
8 Cloudy  High High No
9 Cloudy  High Normal Yes
10 Cloudy Mild Normal No
— . —— —
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e Given the following observations / ~

e Find P(Beach\(Sunny Mild High))w/:?*‘/ Day | Outlook Temp Humidity Beach?
— = 1 §Sunny High High Yes
- 2 Sunny High Normal Yes
?<B> ?KS; M) H ) 6> 3 Sunny Low Normal No
= S mIR) P (H > 4 Sunny  Mild High Yes
E(—B) Eﬁi? POnIB) PLHIB o> 5 Rain  Mild  Normal  No
4/[ SENY \/y 2/ y = - 4 Rain  High High No
LW 7 Rain Low Normal No
8 Cloudy  High High No
9 Cloudy  High Normal Yes
10 Cloudy Mild Normal No

v 1B

image source: Data Science Design Manual
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e Given the following observations

e Find P(Beach\(Sunny, Mild, High)) 20 *03 Day | Outlook Te.mp Humidity Beach?
—_— N — - 1 Sunny High High Yes
[ ] F|nd P(NOBeaCh‘(SUnny, M||d, H|gh)) :? 2 Sunny ngh Normal Yes
- 3 Sunny Low Normal No
4 Sunny Mild High Yes
€KN%’> \ PCS lNB) P CMJ NB} \QCH ‘NE} 5 Rain Mild Normal No
~ 000 | 6 Rain  High High No
—_— 7 Rain Low Normal No
8 Cloudy  High High No
9 Cloudy  High Normal Yes
10 Cloudy Mild Normal No
7
[ o
Jo 2 o)y

image source: Data Science Design Manual
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