
CS 4650: Natural Language Processing

Wei Xu



Administrivia
‣  Course website: 

hAps://cocoxu.github.io/CS4650_fall2026/  
‣ slides, readings 
‣ course policies 

‣ Ed Discussion:  
‣ for all class announcements, homework 

discussion, and contacMng teaching staff  
‣ TA will start a mega-thread when release each 

assignment, and post a sign-up list for OH, etc 

‣ Gradescope: 
‣ for homework submission and grading



3



4



5



6



7



8



Course Goals

‣ Cover fundamental machine learning techniques used in NLP

‣ Make you a “producer” rather than a “consumer” of NLP tools

‣ Cover modern NLP problems encountered in the literature:

‣ The four programming assignments will teach you the core concepts 
needed to understand the deep learning models used in nearly any NLP 
research paper or system.

‣ Understand how to look at language data and approach linguisMc phenomena



Scope of the Class

‣ Consider this class as “Deep Learning for Natural Language Processing”

‣ It will cover the major deep learning architectures, including feedforward, 
recurrent, convoluMonal, and Transformer models. (similar to CS 4644/7643)

‣ It will cover classic NLP problems, such as part-of-speech, sequenMal tagging, 
machine translaMon, etc. 

‣ Take this class only aaer you’ve taken CS 4641. We only provide a quick recap of 
basic ML models to deepen your understanding. 

‣ It will also cover some basics of language models, especially how it started, why 
people design LLMs the way it is today, etc. 



Scope of the Class

‣ However, CS 4650 will not cover 
large language models in-depth.

‣ For that, we recently developed a 
new course, CS 7652: Large 
Language Models. 

‣ CS 4650 provides a good foundaMon 
before taking CS 7652.



Outline of the Course

{
Language Models

ML and structured 
predicMon for NLP {
Deep Learning 

(Neural Networks)

{
* Link to this Google spreadsheet on course website: 
hAps://docs.google.com/spreadsheets/d/1oQO5pFEWfOYj0n64h4IYo-EwjWFrEql53dck1TA8Jdo/edit?usp=sharing

tentaMve plan 
(subject to change)



Course Requirements

‣ Prior exposure to machine learning

‣ Programming / Python experience (medium-to-large scale project, debug 
PyTorch codes when there are no error messages)

‣ Probability (e.g. condiMonal probabiliMes, condiMonal independence, Bayes Rule)

‣ Linear Algebra (e.g., mulMplying vectors and matrices, matrix inversion)

‣ Mul9variable Calculus (e.g., calculaMng gradients of funcMons with several variables)

There will be a lot of math and programming!
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Background Test

‣ Problem Set 0 (math background) is released, due Thursday Aug 27.

‣ Project 0 (programming - logisMc regression) is also released, due Sep 3.

‣ Take CS 4641/7641 Machine Learning and (Math 2550 or Math 2551 or Math 
2561 or Math 2401 or Math 24X1 or 2X51 - equivalent) before this class.

‣ If you want to understand the lectures beAer and complete homework with more 
ease, taking also CS 4644/7643 Deep Learning before this class. 



Wait List
‣ If you plan to take the class, please complete and submit Problem Set 0 by 

Thursday Aug 27. 

‣ If you get off the wait list, you will be automaMcally added to Gradescope aaer 
about a day. If not, post a private message on Ed Discussion to get the access to 
Gradescope. 

‣ If you cannot access Gradescope by the due date, please email your submission 
to the instructor. 

‣ Otherwise, unless specifically instructed to email, please do not use email to 
reaching the teaching team. Instead, post a private message on Ed Discussion. 
(This applies to all students in the class.)



Free Textbooks!

‣ Two really awesome textbooks available 

‣ There will be assigned readings from both 

‣ Both freely available online



Coursework Plan
‣ Four programming projects (28%) 

‣ ImplementaMon-oriented 

‣ 1.5~2 weeks per assignment 

‣ fairly substanMal implementaMon effort except P0

‣ Three wriAen assignments (20%) + in-class midterm exam (20%) 

‣ Mostly math and theoreMcal problems related to ML / NLP

‣ Final project (25%)  

‣ AAendance, In-class PresentaMon, and ParMcipaMon (7%)



Programming Projects
‣ Four Programming Assignments (28% grade) 

‣ P0. LogisMc regression  (3%) 

‣ P1. Text ClassificaMon with Neural BOW, LSTM  (5%) 

‣ P2. bidirecMonal LSTM-CNN (10%) + CRF (bonus) 

‣ P3. Fine-tuning + QLoRA (10%)



Programming Projects
‣ Modern NLP methods require non-trivial computaMon 

‣ Training/debugging neural networks can take a long Mme (start early!) 

‣ Most programming will be done with PyTorch library (can be tricky to debug) 

‣ You will want to use a GPU (Google Colab; free or pro account for $10/month) 

‣ The programming projects are designed with Google Colab in mind



Midterm
‣ Midterm date is set to the week of Oct 26 and 28.  

‣ The midterm will be closed notes, books, laptops, smartphones, and people.  
You may (opMonally) bring a calculator, if you want to. 

‣ 75 minutes in class.



Midterm
‣ Prepara9on:  
‣ Lecture slides + textbook readings 
‣ WriAen homework (PS0, PS1, and PS2)  
‣ Programming Project 0, 1, 2, and 3 

‣ Expecta9on:  
‣ As a close-book close-note exam, you are not expected to be able to answer 

all the quesMons correctly.  
‣ You may get challenged on some of the quesMons.  
‣ Try your best! We may curve up for final leAer grades, if it is needed … 



Final Project

‣ Final project (25%) 
‣ Groups of 2-4 student preferred, 1 student is also possible with permission. 

‣ 2-page proposal (team, literature review, proposed idea, preliminary results) 

‣ 4-5 page project report (similar to ACL/NAACL/EMNLP short papers:  
hAps://arxiv.org/search/?
query=EMNLP+short+paper&searchtype=comments&source=header) 

‣ Final project presentaMon (video recording or in-person) 

‣ Good idea to run your project idea with me during office hour. 

https://arxiv.org/search/?query=EMNLP+short+paper&searchtype=comments&source=header
https://arxiv.org/search/?query=EMNLP+short+paper&searchtype=comments&source=header


Final Project
‣ Grading rubrics 
‣ Clarity (1-5): For the reasonably well-prepared reader, is it clear what was done and why? Is the 

report well-wriAen and well structured? 
‣ Originality / InnovaMveness (1-5): How original is the approach? Does this project break new ground 

in topic, methodology, or content? How exciMng and innovaMve is the work that it describes? 
‣ Soundness / Correctness (1-5): First, is the technical approach sound and well-chosen? Second, can 

one trust the claims of the report – are they supported by proper experiments, proofs, or other 
argumentaMon? 

‣ Meaningful Comparison (1-5): Does the author make clear where the problems and methods sit with 
respect to exisMng literature? Are any experimental results meaningfully compared with the best 
prior approaches? 

‣ Substance (1-5): Does this project have enough substance, or would it benefit from more ideas or 
results?  Note that this quesMon mainly concerns the amount of work; its quality is evaluated in other 
categories. 

‣ Overall (1-5) - Overall quality/novelty/significance of the work. Not a sum of aspect-based scores.



Final Project
‣ Rule of thumb — how much effort was put into the project?

‣ Everyone comes with different backgrounds. We expect students will do 
different types of projects, some are more technical than others. 

‣ We most likely can tell how much effort you put into a project by looking at 
your project final report and presentaMon. 

‣ CreaMvity is also highly valued, and can take many forms: 
‣ What’s new compared to exisMng work? 
‣ Will someone who reads your report learn something useful?



‣ In-class presenta9on of a recent research paper (2%)  
‣ read recent publicaMons (ACL/NAACL/EMNLP/ICLR/ICML/NeurIPS) 
‣ pick one and give a 2-minute oral presentaMon 

 (detailed instrucMons on the submission will be released later) 

2-min Madness



Late Policy
‣ Late Policy 

‣ 6 flexible days to use over the duraMon of the semester for homework 
assignment only. 

‣ These flexible days should be reserved for emergency situaMon only.  

‣ Homework submiAed late aaer all flexible days used up will receive penalty  
(5% deducMon per day).  

‣ No make-up exam for midterm. No late submission for final project report. 

‣ Unless under emergency situaMon verified by the Office of the Dean of Students



FAQ
‣ Q: The class is full, can I sMll get in?  

Depending on how many students will drop the class. The course registraMon system and 
office controls the process and priority order. 

‣ Q: I am taking CS 4641/7641 ML class this same semester, would that be 
sufficient? 
A: No. You need to take 4641/7641 (or equivalent) before taking this class. NLP is at the 
very front of technology development. This is one of the most advanced classes. This 
course will be more work-intensive than most graduate or undergraduate courses at 
Georiga Tech, but will be comparable to NLP classes offered at other top universiMes.

‣ Q: How much grades I need to pass the class? 
A: Students need to receive 50% grade to pass the class.  
Students who choose Pass/Fail are not expected to parMcipate in the group project. 



FAQ
‣ Q: I want to understand the lectures beAer, what can I do? 

A: Read the required reading before the class. The two textbooks are both awesome! Taking 
deep learning class first will greatly help too. The lectures are designed to cover state-of-the-
art material in class, while lower-level details will be “taught” through wriAen and 
programming homework assignments.  
(similar design to NLP classes at other top universiMes, e.g., Stanford/Berkeley/Princeton)

‣ Q: I want to learn more about LLMs, what can I do? 
A:  Read some recent papers (last component of this class), and take CS 7652 “Large 
Language Models” 
 
     See also — CS 8803-LLM “Large Language Model”  
     hAps://cocoxu.github.io/CS8803-LLM-fall2024/ (Fall 2024)  
     hAps://cocoxu.github.io/CS8803-LLM-spring2026/ (Spring 2026)

https://cocoxu.github.io/CS8803-LLM-fall2024/


QA Time


