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● Go to Quizzes > Quiz 09-29 on Canvas.

○ Covers Session 10: J+M 4.7-4.10, 4.12

● You have until 1:10pm to complete it

● Allowed resources

○ Textbook

○ Your notes (on a computer or physical)

○ Course slides and website

● Resources not allowed

○ Generative AI

○ Internet searches
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Quiz



● Michael will send some additional tips and info about 
your project
○ Load in and examine your dataset, or look for suitable datasets if you 

don’t have any

○ Think about what exactly the input and output for your task will be

○ If you don’t have labeled data for evaluation, think about how you 
might be able to come up with labeled data for evaluation (not from 
LLMs, as you’ll be evaluating them on a labeled set) or otherwise 
evaluate your models

● Project deliverable 1 is due next Thu Oct 8
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Course logistics: project

https://michaelmilleryoder.github.io/cs1671_fall2026/project.html#deliverable-1
https://michaelmilleryoder.github.io/cs1671_fall2026/project.html#deliverable-1


● CS 1671: https://insights.classranked.com/surveys/16dd8046-
938f-4f44-b9c8-76f5864cc161

● CS 2071: https://insights.classranked.com/surveys/3b4746cb-
d6f8-43d3-9b79-4ae826439012

● All types of feedback are welcome 
(critical and positive)

● Completely anonymous, will not affect grades

● Let me know what’s working and what to improve on while 
the course is still running!  

● Please be as specific as possible

● Available until next Mon Oct 5
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Midterm course evaluation (OMETs)

QR code to complete CS 1671 
midterm survey
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● Would you be interested in a student-led study group to 
review and stay on top of content in this class? There’s one 
starting up!

● If interested, fill out the form below by this Fri Oct 2: 

○ CS 1671 study group interest form – Fill out form

○ Optional, not required for the course

● Michael will connect students who are interested and students 
will take it from there

5

Study group

https://forms.cloud.microsoft/r/j5T0hR5K4V
https://forms.cloud.microsoft/r/j5T0hR5K4V
https://forms.cloud.microsoft/r/j5T0hR5K4V
https://forms.cloud.microsoft/r/j5T0hR5K4V


● Multinomial logistic regression

● Inference: using trained weights to make predictions

● Training: learning the weights

● Evaluation of text classification

○ Precision, recall, f1-score

○ Train/dev/test and cross-validation sets

● Coding activity: clickbait classifier evaluation and error 
analysis
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Lecture overview: Multinomial logistic regression, text 
classification evaluation
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Multinomial logistic regression 
classification
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Slide credit: David Mortensen
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Slide credit: David Mortensen



11
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
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Training multinomial 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



How to evaluate your classifier

18



19
Slide credit: David Mortensen
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Slide credit: David Mortensen

how many instances your system got right
all instances in the test set



● Imagine an “important email” classifier that notifies you when you get an 
important email

● Suppose that 99% of the messages you receive are junk and not important (we’re 
being realistic here)

● An easy important email classifier: classify nothing as important 

○ You would get lots of work done, because you wouldn’t be distracted by email

○ The email classifier would have an accuracy of ~99%

○ Everybody would be happy except for your boss

● You must take the relative importance of the classes into account, and the cost 
of the error types
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Issues with using test set accuracy

Slide adapted from David Mortensen
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Slide credit: David Mortensen
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Slide credit: David Mortensen

recall = tp/(tp+fn)

precision = 
tp/(tp+fp)



Why precision and recall

○ 2-way precision and recall are specific to a target class

● Accuracy = 99% on important email detection

but

● Recall = 0 (out of all actually important emails, got none)

● Precision and recall, unlike accuracy, emphasize true positives: 

finding the things that we are supposed to be looking for
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Slide adapted from Jurafksy & Martin



We almost always use balanced F1 (i.e., β = 1). Harmonic mean
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A combined measure: F1-score

Slide adapted from Jurafksy & Martin
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Confusion matrix for 3-class classification

Slide adapted from Jurafksy & Martin
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Slide credit: David Mortensen, Jurafksy & Martin



Coding activity: 
clickbait classifier evaluation and 
error analysis
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1. Go to this nbgitpuller link (also available on 
course website)

2. Start a server with TEACH – 6 CPUs – 45 GB

3. Load custom environment at 
/ix1/cs1671-2026f/class-env/.pixi/envs/default

4. Open session11_clickbait_error_analysis.ipynb
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Notebook: clickbait classifier evaluation and error analysis

https://jupyter.crc.pitt.edu/hub/user-redirect/git-pull?repo=https%3A%2F%2Fgithub.com%2Fmichaelmilleryoder%2Fcs1671_fall2026_jupyterhub&urlpath=lab%2Ftree%2Fcs1671_fall2026_jupyterhub%2F&branch=main
https://jupyter.crc.pitt.edu/hub/user-redirect/git-pull?repo=https%3A%2F%2Fgithub.com%2Fmichaelmilleryoder%2Fcs1671_fall2026_jupyterhub&urlpath=lab%2Ftree%2Fcs1671_fall2026_jupyterhub%2F&branch=main


● Multinomial (multiclass) logistic regression uses softmax
instead of sigmoid to get a probability distribution over 
classes

● Classifiers are evaluated with accuracy, precision, recall 
and F1-score

● Text classification systems can be biased against the 
language or references to marginalized groups

Conclusion
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