
Machine	Learning
Naive	Bayes
1.	Basics
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parameter	estimation(discrete):
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ŷ = p(y| ) =argmax
y

x̂ argmax
y

p( |y)p(y)x̂

p( )x̂

= p( |y)p(y) = p(y) p( |y)argmax
y

x̂ argmax
y

∏
i=1

n

x̂i

p( |y) =x̂j

1{ = ∧ = y}∑m
i=1 x

(i)
j x̂j y(i)

1{ = y}∑m
i=1 y(i)

p(y) =
1{ = y}∑m

i=1 y(i)

m

p( |y) =x̂j

1{ = ∧ = y}+ l∑m
i=1 x

(i)
j x̂j y(i)

1{ = y}+ l ⋅ distinct{ ,…, }∑m
i=1 y(i) x

(1)
j x

(m)
j

p(y) =
1{ = y}+ l∑m

i=1 y(i)

m + lk

p( |y) =x̂j
1

σjy 2π
−−√

e
−

( −x̂j μjy)
2

2σ2
jy

=μjy

⋅ 1{ = y}∑m
i=1 x

(i)
j y(i)

1{ = y}∑m
i=1 y(i)

=σjy

( − ⋅ 1{ = y}∑m
i=1 x

(i)
j μjy)2 y(i)

1{ = y}∑m
i=1 y(i)

p(y) =
1{ = y}∑m

i=1 y(i)

m

=σjy

( − ⋅ 1{ = y}∑m
i=1 x

(i)
j μjy)2 y(i)

( 1{ = y}) − 1∑m
i=1 y(i)



output:
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