
Class 10: Sequential Data and Language Modeling 

Deep Learning (1470)
Randall Balestriero



Recap!



Recap!

• What is dropout?



Recap!

• What is dropout?

• What is drop path?



Recap!
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• Why do we need to learn about residual connections and batch norm?
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Natural Language
• Sequence of words 

• "They went to the grocery store and bought bread, peanut butter, and 
jam.”

• Can be used for classification tasks

• Sentiment analysis

• Spam detection

• Can be used for generative tasks

• Content creation

• Assistant

Reality is more nuanced: 

translation?
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Language Modeling
How to represent language: tokenization

• Choose a hyperparameter vocab_size for how many words the model should 
know


• Keep only the vocab_size most frequent words and replace everything else 
with [UNK]


• More complicated tokenization strategies: can you think of another example?
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Language Modeling
How to model language: conditional probability

• p(token1, token2, token3) = p(token1)p(token2 | token1)p(token3 | token1, token2)

What is the size of the transition matrix?

Quickly becomes intractable and with most sequences having 0 probability
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How to model language: conditional probability

Let’s use a Deep Network!
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Language Modeling

• We can model p(tokent | token1, …, tokent−1) = fθ(token1, …, tokent−1)

• Is that a regression or a classification task?

• How many classes do we have?

• What do you think is a good architecture?

How to model language: Deep Networks



Questions?


