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What do you call a bad dream about machine learning?

A logistic nightmare



Session 8: Logistic regression part 1

Michael Miller Yoder

September 22, 2025
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CS 2731
Introduction to Natural Language Processing



● Homework 1 is due this Thu Sep 25

● Quiz in class this Wed Sep 24. Readings to review:

○ Session 5: J+M 3-3.6, 3.8

○ Session 6: J+M 4 (intro), 4.9-4.10, 4.12 

○ Session 8: J+M 4.1-4.4

○ 12 minutes this time instead of 15 so arrive promptly
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Course logistics

https://michaelmilleryoder.github.io/cs2731_fall2025/hw1
https://michaelmilleryoder.github.io/cs2731_fall2025/hw1


● Input to classification: features from text

● Logistic regression

● Binary classification with logistic regression

● Multinomial logistic regression

● Coding activity
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Lecture overview: Logistic regression part 1



Input to classification tasks: features

5



6

Term-document matrix

Slide credit: David Mortensen
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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



12
Slide credit: David Mortensen
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Binary classification with logistic regression



Given a series of input/output pairs:

(𝑥𝑖 , 𝑦𝑖)

For each observation 𝑥𝑖

● We represent 𝑥𝑖 by a feature vector [𝑥1, 𝑥2, … , 𝑥𝑛]

● We compute an output: a predicted class 𝑦𝑖 ∈ 0, 1

○ Get to the predicted class by estimating p(y|x), i.e. p(y=1|x) and p(y=0|x)

For sentiment analysis (classification):

● 𝑦𝑖 = 1 is positive sentiment, 𝑦𝑖 = 0 is negative sentiment
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Text classification with logistic regression

Slide adapted from Xiang Lorraine Li
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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
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Slide credit: David Mortensen
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Sentiment classification: feature engineering
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Slide credit: Jurafsky & Martin
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Slide credit: David Mortensen
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Performing the calculations

Slide credit: David Mortensen

(9.833)

0.99995

0.00005
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Multinomial logistic regression 
classification
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Slide credit: David Mortensen
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Slide credit: David Mortensen



35
Slide credit: David Mortensen

This output vector is the probability distribution over classes.
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Slide credit: David Mortensen
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Slide credit: David Mortensen



Coding activity
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● Click on this nbgitpuller link

○ Or find the link on the course website

● Open session8_logistic_regression_features.ipynb
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Notebook: custom features for logistic regression

https://jupyter.crc.pitt.edu/hub/user-redirect/git-pull?repo=https%3A%2F%2Fgithub.com%2Fmichaelmilleryoder%2Fcs2731_jupyterhub&urlpath=lab%2Ftree%2Fcs2731_jupyterhub%2F&branch=main
https://jupyter.crc.pitt.edu/hub/user-redirect/git-pull?repo=https%3A%2F%2Fgithub.com%2Fmichaelmilleryoder%2Fcs2731_jupyterhub&urlpath=lab%2Ftree%2Fcs2731_jupyterhub%2F&branch=main
https://jupyter.crc.pitt.edu/hub/user-redirect/git-pull?repo=https%3A%2F%2Fgithub.com%2Fmichaelmilleryoder%2Fcs2731_jupyterhub&urlpath=lab%2Ftree%2Fcs2731_jupyterhub%2F&branch=main
https://jupyter.crc.pitt.edu/hub/user-redirect/git-pull?repo=https%3A%2F%2Fgithub.com%2Fmichaelmilleryoder%2Fcs2731_jupyterhub&urlpath=lab%2Ftree%2Fcs2731_jupyterhub%2F&branch=main
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