
Naïve Bayes 
Classifier
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Bayes Classifier

■ A probabilistic framework for solving classification 

problems

■ Bayes theorem:
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Conditional Probabilities:
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We have multiple attributes (A1, A2,…,An) 
Goal is to predict class C

Specifically, we want to find the value of C that 
maximizes P(C | A1, A2,…,An )

Can we estimate P(C| A1, A2,…,An ) directly from data?
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■ Approach:

– compute the posterior probability P(C | A1, A2, …, An) for all values 
of C using the Bayes theorem

– Choose value of  C that maximizes  P(C | A1, A2, …, An)

– Equivalent to choosing value of C that maximizes
P(A1, A2, …, An|C) P(C)

■ How to estimate P(A1, A2, …, An | C )?
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Naïve Bayes Classifier

■ Assume independence among attributes Ai when class is 
given:    

– P(A1, A2, …, An |C) = P(A1| C1) P(A2| C2)… P(An| Cj)

– Can estimate P(Ai| Cj) for all Ai and Cj

– the new pattern is classified to Cj if  P(Cj)  P(Ai| Cj)  is 
maximum
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Name Give Birth Can Fly Live in Water Have Legs Class

human yes no no yes mammals

python no no no no non-mammals

salmon no no yes no non-mammals

whale yes no yes no mammals

frog no no sometimes yes non-mammals

komodo no no no yes non-mammals

bat yes yes no yes mammals

pigeon no yes no yes non-mammals

cat yes no no yes mammals

leopard shark yes no yes no non-mammals

turtle no no sometimes yes non-mammals

penguin no no sometimes yes non-mammals

porcupine yes no no yes mammals

eel no no yes no non-mammals

salamander no no sometimes yes non-mammals

gila monster no no no yes non-mammals

platypus no no no yes mammals

owl no yes no yes non-mammals

dolphin yes no yes no mammals

eagle no yes no yes non-mammals

Give Birth Can Fly Live in Water Have Legs Class

yes no yes no ?
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Name Give Birth Can Fly Live in Water Have Legs Class

human yes no no yes mammals

python no no no no non-mammals

salmon no no yes no non-mammals

whale yes no yes no mammals

frog no no sometimes yes non-mammals

komodo no no no yes non-mammals

bat yes yes no yes mammals

pigeon no yes no yes non-mammals

cat yes no no yes mammals

leopard shark yes no yes no non-mammals

turtle no no sometimes yes non-mammals

penguin no no sometimes yes non-mammals

porcupine yes no no yes mammals

eel no no yes no non-mammals

salamander no no sometimes yes non-mammals

gila monster no no no yes non-mammals

platypus no no no yes mammals

owl no yes no yes non-mammals

dolphin yes no yes no mammals

eagle no yes no yes non-mammals

Give Birth Can Fly Live in Water Have Legs Class

yes no yes no ?
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A: attributes

M: mammals

N: non-mammals

P(A|M)P(M) > P(A|N)P(N) 

Class: Mammals
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Application

■ Text classification

■ Spam filtering

■ Hybrid recommender system

– Recommender system apply machine learning and data mining 
techniques for filtering unseen information and can predict 
whether a user would like a given resource

■ Online application

– Simple emotion modeling
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Naïve Bayes (Summary)

■ Robust to isolated noise points

■ Handle missing values by ignoring the instance during probability 
estimate calculations

■ Robust to irrelevant attributes

■ Independence assumption may not hold for some attributes

– Use other techniques such as Bayesian Belief Networks (BBN)
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