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Classification tasks

• Binary
• Multi-class
• Multi-label
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Classification datasets
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Obtain features and classify them
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Generative and discriminative models
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Naive Bayes

𝑦∗ = argmax
𝑘

𝑃(𝑦 = 𝑘|𝑥) = argmax
𝑘

𝑃(𝑥|𝑦 = 𝑘)𝑃(𝑦 = 𝑘)
𝑃(𝑥)

=

argmax
𝑘

𝑃(𝑥|𝑦 = 𝑘)𝑃(𝑦 = 𝑘)
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Naive Bayes

𝑦∗ = argmax
𝑘

𝑃(𝑦 = 𝑘|𝑥) = argmax
𝑘

𝑃(𝑥|𝑦 = 𝑘)𝑃(𝑦 = 𝑘) = argmax
𝑘

𝑃(𝑥, 𝑦 = 𝑘)

𝑃(𝑥|𝑦 = 𝑘) = 𝑃(𝑥1,… , 𝑥𝑛|𝑦 = 𝑘) =
𝑛
∏
𝑖=1

𝑃(𝑥𝑖|𝑦 = 𝑘)

Naive assumption:
• bag of words – word order doesn’t matter
• conditional independence – features (words) are independent given

the class
Now we can compute probabilities simply by counting frequences in the
training data
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Logistic regression

𝑦∗ = argmax
𝑘

exp(𝑤𝑘ℎ)
∑𝐾

𝑖=1(𝑤𝑖ℎ)
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Training: maximizing likelihood

log 𝑃(𝑦 = 𝑘|𝑥) → max

− log 𝑃(𝑦 = 𝑘|𝑥) → min

−
𝐾
∑
𝑖=1

𝑝∗
𝑖 log 𝑃(𝑦 = 𝑖|𝑥) → min

(𝑝∗
𝑘 = 1, 𝑝∗

𝑖 = 0, 𝑖 ≠ 𝑘)
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Neural networks in general
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Neural networks in general
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Convolutional networks in CV
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Convolutional networks for text
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Convolution operation
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Pooling
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What convolutional networks learn?
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Recurrent networks

RNN cell

vanilla RNN
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Recurrent networks

RNN cell vanilla RNN
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RNN
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Long short-term memory (LSTM)

https:///colah.github.io/posts/2015-08-Understanding-LSTMs/
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Training from scratch and finetuning
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Conclusion

We reviewed following topics:
• classification task and datasets
• general classification pipeline
• generative and discriminative models
• classical methods: naive bayes and logistic regression
• neural networks: convolutional, recurrent
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