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Motivation – What is Classification and Why?

Misinformation
Detection
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Motivation – What is Classification and Why?

Paper
Classification
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Some Basic Methods

• Naïve Bayes Classifier

• Nearest Neighbor Classifiers

• Decision-Tree

• Advanced Methods:

• Neural Network

• Geometric Neural Networks
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Naïve Bayes Classifier

Whether Evade?

Yes?

No?
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Naïve Bayes Classifier
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Naïve Bayes Classifier

𝑃(𝑋|𝑌𝑒𝑠) 𝑃(𝑋|𝑁𝑜)

𝑃(𝑋𝑟𝑒 , 𝑋𝑑 , 𝑋𝑖𝑛|𝑌𝑒𝑠) 𝑃(𝑋𝑟𝑒 , 𝑋𝑑 , 𝑋𝑖𝑛|𝑁𝑜)
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Naïve Bayes Classifier

𝑃 𝑋𝑟𝑒 , 𝑋𝑑 , 𝑋𝑖𝑛 𝑌𝑒𝑠 = 𝑃 𝑋𝑟𝑒 𝑌𝑒𝑠
𝑃 𝑋𝑑 𝑌𝑒𝑠 𝑃(𝑋𝑖𝑛|𝑌𝑒𝑠)

𝑃 𝑋𝑟𝑒 , 𝑋𝑑 , 𝑋𝑖𝑛 𝑁𝑜 = 𝑃 𝑋𝑟𝑒 𝑁𝑜
𝑃 𝑋𝑑 𝑁𝑜 𝑃(𝑋𝑖𝑛|𝑁𝑜)
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Naïve Bayes Classifier
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Naïve Bayes Classifier
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Naïve Bayes Classifier



KIND
kindlab-fly.github.io 16

Naïve Bayes Classifier

𝑃 𝑋 𝑌 = 𝑁𝑜 =
1

2𝜋𝜎2
𝑒
−

𝑋−𝜇 2

2𝜎2



KIND
kindlab-fly.github.io 17

Naïve Bayes Classifier
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Naïve Bayes Classifier
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Naïve Bayes Classifier
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Some Basic Methods

• Naïve Bayes Classifier

• Nearest Neighbor Classifiers

• Decision-Tree

• Advanced Methods:

• Neural Network

• Geometric Neural Networks
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Nearest Neighbor Classifiers

• Basic idea:
• If it walks like a duck, 

quacks like a duck, then it’s probably a duck

Training 

Records

Test 

Record

Compute 

Distance

Choose k of the 

“nearest” records
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 Requires the following:

– A set of labeled records

– Proximity (Distance/Similarity)

metric between a pair of records 

– e.g., Euclidean distance

– The value of k, the number of 

nearest neighbors to retrieve

– class labels of K nearest neighbors 

to determine the class label of 

unknown record (e.g., by taking 

majority vote)

Unknown record

Nearest Neighbor Classifiers

Or you can do
What is training and testing data?
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Nearest Neighbor Classifiers – Real Estate Example

7 Things You Need to Know About Commercial Real Estate | Mashvisor

Commercial

Residential

https://www.mashvisor.com/blog/things-about-commercial-real-estate/
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Nearest Neighbor Classifiers – Real Estate Example
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Nearest Neighbor Classifiers – Distance/Similarity Metric

0

1

2

3

0 1 2 3 4 5 6

p1

p2

p3 p4

point x y

p1 0 2

p2 2 0

p3 3 1

p4 5 1

p1 p2 p3 p4

p1 0 2.828 3.162 5.099

p2 2.828 0 1.414 3.162

p3 3.162 1.414 0 2

p4 5.099 3.162 2 0
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Nearest Neighbor Classifiers – Paper Classification

[0, 1, 1, 1]

[0, 1, 1, 0]

[1, 0, 0, 0]

KW1 KW2 KW4
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Nearest Neighbor Classifiers – Paper Classification

[0, 1, 1, 1]

[0, 1, 1, 0]

[1, 0, 0, 0]

KW1 KW2 KW4

[0, 0, 0, 1]

How about these two?
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Nearest Neighbor Classifiers – Distance Metric

You need to think about the distance metric!

https://arxiv.org/pdf/2408.07706

https://arxiv.org/pdf/2408.07706
https://arxiv.org/pdf/2408.07706
https://arxiv.org/pdf/2408.07706
https://arxiv.org/pdf/2408.07706
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Nearest Neighbor Classifiers – Distance Metric

https://arxiv.org/pdf/2408.07706

Cosine

Similarity

Jaccard

Similarity

https://arxiv.org/pdf/2408.07706
https://arxiv.org/pdf/2408.07706
https://arxiv.org/pdf/2408.07706
https://arxiv.org/pdf/2408.07706
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Nearest Neighbor Classifiers – Paper Classification

[0, 1, 1, 1]

[0, 1, 1, 0]

[1, 0, 0, 0]

KW1 KW2 KW4

[0, 0, 0, 1]

Cosine

Similarity

0 ∗ 1 + 1 ∗ 1 + 1 ∗ 1 + 1 ∗ 0

0 + 1 + 1 + 1 0 + 1 + 1 + 0

=
2

6

0
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Nearest Neighbor Classifiers – Feature Preprocessing

• Data Preprocessing is often required

• Different attributes have different scales

• Different instances may have different background
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Nearest Neighbor Classifiers – Hyperparameter

• Choosing the value of k

• K too small?

• K too large?
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Nearest Neighbor Classifiers – Efficiency

Assuming N Training points

D Dimension

What is the time complexity

of classifying that red point?

O(ND)

Everytime, we need to

compare with every

training points
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Nearest Neighbor Classifiers – Efficiency

What is the time complexity

of classifying that red point?
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Nearest Neighbor Classifiers – Efficiency
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Nearest Neighbor Classifiers – Efficiency
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