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What do you call a bad dream about machine learning?

A logistic nightmare



Session 4: Logistic regression, part 1

Michael Miller Yoder

September 9, 2024
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CS 2731
Introduction to Natural Language Processing



● Homework 1 due next Thu Sep 19

○ Recommended to start early

○ Rubric is on Canvas

○ Feel free to ask questions in the Canvas discussion forum, email
Michael or Jayden, or come to office hours

● Project idea submission form will be released on Wed
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Course logistics

https://michaelmilleryoder.github.io/cs2731_fall2024/hw1.html


● Text classification

● Input to text classification: features

● Logistic regression

● Classification with logistic regression

● Multinomial logistic regression

● Code walk-through: Pre-processing to prepare for text classification
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Lecture overview: Logistic regression part 1



Text classification
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"My dear Mr. Bennet," said his lady 
to him one day, "have you heard 
that Netherfield Park is let at last?"

ROMANCE

Pride and Prejudice

DIALOG

Text classification
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Is this spam?

Slide adapted from Jurafksy & Martin



● 1787-1788: anonymous essays try to convince New York 
to ratify U.S Constitution:  Jay, Madison, Hamilton.  

● Authorship of 12 of the letters in dispute
● 1963: solved by Mosteller and Wallace using Bayesian 

methods

James Madison Alexander Hamilton
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Who wrote which Federalist papers?

Slide adapted from Jurafksy & Martin



Antagonists and Inhibitors

Blood Supply

Chemistry

Drug Therapy

Embryology

Epidemiology

…
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MeSH Subject Category Hierarchy

?

MEDLINE Article

Slide adapted from Jurafksy & Martin

What is the subject of this medical article?
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Slide credit: David MortensenSlide credit: David Mortensen
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Slide credit: David Mortensen
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Slide credit: David Mortensen



Input to classification tasks: features
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Slide credit: David Mortensen
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Bag of words document representation

Slide from Jurafsky & Martin
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Term-document matrix

Slide credit: David Mortensen
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Slide credit: David Mortensen



Logistic regression
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Slide credit: David Mortensen
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Slide credit: David Mortensen
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Slide credit: David Mortensen
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Classification with logistic regression
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Slide credit: David Mortensen
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Slide credit: David Mortensen
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Slide credit: David Mortensen
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Slide credit: David Mortensen
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Slide credit: David Mortensen

z = w · x + b
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Slide credit: David Mortensen
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Slide credit: David Mortensen
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Slide credit: David Mortensen
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Slide credit: David Mortensen
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Slide credit: David Mortensen
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Slide credit: David Mortensen



34
Slide credit: David Mortensen
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Slide credit: Jurafsky & Martin
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Slide credit: David Mortensen
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Slide credit: David Mortensen
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Slide credit: David Mortensen
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Multinomial logistic regression 
classification



40
Slide credit: David Mortensen
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Slide credit: David Mortensen
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Slide credit: David Mortensen
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Slide credit: David Mortensen
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Slide credit: David Mortensen



Code walk-through:
Preprocessing text data for classification
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● What steps are needed to go from labeled text data to a classifier?
○ Load in data, matched with labels
○ Preprocessing (tokenize, remove punctuation? lowercase?)
○ Extract features (bag of words, etc)
○ Train classifier
○ Test classifier
○ Interpret classifier

● Colab notebook: https://colab.research.google.com/drive/1N3-
2qK8Bd2Si3__tbGSCJ5YxcVj_BUyw?usp=sharing
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Clickbait classification activity: preprocessing

https://colab.research.google.com/drive/1N3-2qK8Bd2Si3__tbGSCJ5YxcVj_BUyw?usp=sharing
https://colab.research.google.com/drive/1N3-2qK8Bd2Si3__tbGSCJ5YxcVj_BUyw?usp=sharing
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Questions?

Homework 1 due next Thu Sep 19
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