
CSCI 5541: Natural Language Processing

Lecture 1: Class Overview

Dongyeop Kang, University of Minnesota



COVID-19
❑We will have in-person lectures only. But, recordings will be 

available for UNITE students.

❑ If you feel sick, please Slack TAs and don’t come to class if 
possible.

❑UNITE recordings become available to all students after 10 
days (https://cse.umn.edu/unite/unite-streaming-video-access-
students-enrolled-campus-sections)
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Outline
❑ Natural Language Processing (NLP) is interdisciplinary. The main focus of NLP 

is building computational models for applications. 
❑ This course will cover a broad range of topics related to NLP, from 

representations to development and evaluation of applications. 
❑ The course aims to provide students with a comprehensive introduction to NLP 

representations and applications, as well as practical skills to implement them.
❑ This course covers NLP techniques based on recent deep learning models 
❑ Five homework (65%) and a semester-long project (25%)

o Both homework and project are group-based.
o Some homework require programming with PyTorch and HuggingFace library
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Prerequisite
❑ Required: CSCI 2041 Advanced Programming Principles
❑ Recommended: CSCI 5521 Introduction to Machine Learning or any 

other course that covers fundamental machine learning algorithms. 

❑ Furthermore, this course assumes:
o Background in basic probability, linear algebra, and calculus. 

Basic probabilistic models and deep learning models will be covered.
o Good coding ability, corresponding to at least a third or fourth-year 

undergraduate CS major. 
Assignments will be in Python. 
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https://www.coursicle.com/umn/courses/CSCI/2041/
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What we don’t cover in this class
❑Classical ML techniques and NLP algorithms

o E.g., SVM, HMM, CRF, Viterbi, 
o Take the CSCI 5521 Introduction to Machine Learning

❑Latest deep learning techniques for NLP models
o E.g., RL, GNNs, Recursive Nets, 
o Take the CSCI 5980 NLP with Deep Learning

❑ Emerging NLP trend and techniques published last few years
❑Take the CSCI 8980 Intro to NLP Research

❑ Basic Python programming skills
o Tutorials on PyTorch and HuggingFace programming will be given by TAs
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8980 vs 5980 vs 5541
❑ Some lectures across the three classes will be shared but they have 

different focuses; 
o 5980 (NLP with Deep Learning) 

focuses on more "processing" parts of NLP, particularly with deep learning methods. 
o 8980 (Intro to NLP Research)

covers broad aspects of NLP research, including theory grounding, data annotation, error 
analysis, and applications to different fields.

o 5541 (NLP, current course) 
is an introductory class to cover some basic NLP techniques with applications such as 
question answering, dialogue, and machine translation.
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Instructors
❑ Dongyeop Kang (DK)

o https://dykang.github.io/

❑ TAs:
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Debarati Das 
das00015@umn.edu

Risako Owan
owan0002@umn.edu

https://dykang.github.io/
mailto:das00015@umn.edu
mailto:owan0002@umn.edu


Course Hours
❑ Class meets:

o Monday and Wednesday, 4:00pm to 5:15pm
o Mechanical Engineering 108

❑ Office hours:
o DK: Friday, 4pm to 5pm in Shepherd 259

For some weeks, I might be only available via Zoom.

o Debarati Das/Risako Owan: Thursday, 3pm to 4pm on Zoom
https://umn.zoom.us/j/95014878635?pwd=b3Ircmp6M2kyR0pFaWZoQlM4VHozdz09
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Grading
❑ 65% homework (total five) 

❑ 25% Final project

❑ 10% Class participation 
o Active participation in class discussions and project presentations
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Late policy for deliverables
❑Each student will be granted three late days to use for homeworks

over the duration of the semester. After all free late days are used up, 
penalty is 25% for each additional late day. 

❑Projects submitted late will be applied to every member of the 
project team. Projects submitted late after all late days have been 
used will receive no credit.
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Course Information
❑ Class homepage:

o https://dykang.github.io/classes/csci5541/S23

❑ Discussion on Slack? 
o https://csci5541s23.slack.com/
o You will be added after the class

❑ Homework/Project submission and Grading
o https://canvas.umn.edu/courses/355495
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Outline of Topics
❑Basic models and representations

o Text classification
o Lexical/Distributional semantics and contextualized word embeddings
o Language models, RNNs, Fancy RNNs, and Seq2Seq
o (Self-) Attentions and Transformers
o Pretraining, Finetuning and Prompting

❑Tutorials on Python/PyTorch/HuggingFace programming
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Outline of Topics (cont’d)
❑Applications:

o Machine translation
o Question answering
o Parsing and tagging
o Summarization and generation
o Dataset, annotation, and evaluation

❑ Advanced topics:
o Robustness and adversarial NLP
o Basis, ethics, and social NLP
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Textbook
❑The lecture slides and reading list will be posted one day before the 

class.

❑Textbook is not required but the following books are primarily 
referred
o Jurafsky and Martin, Speech and Language Processing, 3rd edition [online]

❑These course materials are inspired by the slides from Stanford, UC 
Berkeley, and CMU.
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https://web.stanford.edu/~jurafsky/slp3/
https://web.stanford.edu/class/cs224n/
https://people.ischool.berkeley.edu/~dbamman/nlp22.html
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Homework Details (65%)
❑ Collaboration is required (maximum of 4 people). 

❑ Questions should be communicated with TAs via Slack or TAs’ office hours. 
Please use the shared Slack channels (e.g., #hw1) instead of direct messages to 
TAs.

❑ The use of outside resources (books, research papers, websites, etc.) or 
collaboration (students, professors, chatGPT, etc.) must be explicitly 
acknowledged. Check out the notes to students.
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Academic Integrity
❑Everything you turn in must be your own work, and you must note the 

names of anyone you collaborated with on each problem and cite 
resources that you used to learn about the problem.

❑If you have any doubts about whether a particular action may be 
construed as cheating, ask the instructors for clarification before you 
do it. Cheating in this course will result in a grade of F for course and 
the University policies will be followed.
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Homework Details (65%)
• HW0: Building a text classifier with PyTorch from scratch

• 0 points, due: Jan 30

• HW1: Finetuning a text classifier using HuggingFace
• 15 points, due: Feb 13

• HW2: Building N-gram language models (LM) from scratch
• 15 points, due: Mar 1
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Homework Details (65%)
• HW3: Generating text from pretrained LMs

• 15 points, due: Mar 20

• HW4: Prompting with large language models (LLMs)
• 10 points, due: Apr 3

• HW5: Evaluating NLP systems
• 10 points, due: Apr 17
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Project Deliveries and Dues
❑ 3-4 students per group 

❑ Proposal report 
o 5 points, due: Mar 13

❑ Midterm office hour participation 
o 5 points, due: Apr 10

❑ Final report and poster presentation
o 15 points, due: May 5
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Project Goal (25%)
❑ A course project would be one of the following types: 

o Critical analysis of existing model/dataset (default project),
o New research results judged suitable for acceptance to a NLP or ML workshop,
o Collection of your own dataset on new problems or adversarial datasets that can fool the 

existing systems ,
o An in-depth literature survey on emerging topics,
o Interactive demonstration (e.g., Chrome Extension, Flask) or visualization of existing systems,
o New open-source repository or dataset with a high impact on the community

❑ Please carefully read the project description first 
o More detailed guideline will be discussed on Feb 22.
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Project topics from the past courses
❑ Understanding Narrative Transportation in Fantasy Fanfiction

o Kelsey Neis and Yu Fang, CSCI 8980 S22

❑ Exploring Episodic Memory through Cross-modal representations
o Abhiraj Mohan, Emily Mulhall, Jayant Sharma, CSCI 8980 S22

❑ Generating Controllable Long-dialogue with Coherence
o Zhecheng Sheng, Chen Jiang, Tianhao Zhang, CSCI 5980 F22

❑ Cross-lingual Transfer Learning for Irony Detection
o Chen Hu, Jiaqi Liu, Keyang Xuan, CSCI 5980 F22
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Understanding Narrative Transportation in Fantasy Fanfiction
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Exploring Episodic Memory through Cross-modal 
representations
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Generating Controllable Long-dialogue with Coherence
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Time control in language model using 
Brownian bridge (Wang et al., ICLR 2022)

https://dykang.github.io/classes/csci5541/S23/assets/past_projects/NLP_project_final_report.pdf


Cross-lingual Transfer Learning for Irony Detection
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For those who didn’t enroll or are on waitlist

❑ If you plan to drop the course, please do it by Today so I 
can let some students on the waitlist.

❑ I am planning to teach the same course in Fall 2023, if the 
department confirms it.
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Pre-class Survey
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Pre-class Survey
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Pre-class Survey
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Have you ever taken any 
machine learning or deep 
learning courses before?

Have you ever taken any 
NLP courses before?

Can you rate your current 
knowledge about NLP from 

1 to 5?



Pre-class Survey
❑ I'm just curious about general NLP techniques, with maybe some deep learning applications.
❑ Looking forward for every topic to be honest
❑ Generative models, Transformers
❑ Transformers, LLMs
❑ How NLP can interact with other forms of machine learning
❑ Chatbots
❑ I am interested in learning how conversational AI's/chatbots (ChatGPT) are built.
❑ Modern chat bots and translation programs, and what makes them work so well.
❑ summarization and generation
❑ Annotation, summarization and text generation, building ngram LM from scratch
❑ I want to learn how stuff like ChatGPT works, and also Machine translation
❑ Advanced Search Algorithms
❑ Ethics and bias considerations for NLP
❑ I am most interested in LIWC and tone analysis
❑ Progress in NLP + HCI or Human-Centered NLP
❑ Brain-inspired algorithm.
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(optional) What is the most interesting topic you like to learn from this class?



Pre-class Survey
Formal understanding of NLP, Best practices for making NLP systems and how to get the most out of the 
translation, I'm just really curious about how languages can be codified into code, I wish to learn the 
foundations of language and speech processing. Applying Deep Learning methods has help online and can 
always be done on my own. Hope to understand state-of-the-art NLP/related papers by the end of the course, I 
hope to learn how to apply machine learning to a real world application such as NLP. To learn NLP models and 
techniques that I could apply to future research. Broaden my understanding in field of NLP. Good 
understanding on handling the textual data very effectively and efficiently, I would like to have a deeper 
understanding of how to efficiently perform NLP analysis on data, I would like to make/implement a chat bot, 
and I woudl like to have enough background to understand new research in the field. NLP's application to 
conversational AI, More interest in NLP, What are the most important practical things to consider while training 
and evaluating models for NLP specifically, An overall understanding of techniques and applications, real life 
applications of nlp, I hope to learn NLP techniques that can be applied to the field of music generation., I hope 
to improve my skills in Natural Language Processing by understanding and employing advanced and state-of-
the-art techniques, To understand and develop frameworks for problems in NLP domain
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(optional) What do you want to get out of this course? What is the most important thing you hope to learn from this course?



Pre-class Survey
I'm excited about learning and worried about finding people to work with for project and homework, Most 
worried: Project presentation, Most concerned excited: Working on the project, I'm excited for the subject 
matter and working on some applications. I'm worried about group projects--I much prefer to work alone, so I 
hope this is an option., Most excited - Have wanted to learn NLP for a long time, finally got a chance to do it. 
Most worried about - catching up to the huge volume of work in NLP, I'm excited about learning about a 
machine learning application. I've studied the theory and now want to see it applied. It helps that NLP is an 
interesting and deep subject matter. I am most excited about the section on model robustness and adversarial 
NLP. I am not worried about anything. Excited about the models that we will be using., I am most excited to 
gain skills that I can apply to my research. I am most worried about group projects, I'm most excited to learn 
more about such an active, up and comming field. I am most worried about working with a new instructor that 
may not have experience working with UNITE remote students., I'm excited to learn NLP concepts and theory, 
as well as try out some applications. I'm worried it will be difficult to keep up with coursework while working 
full time (but I managed it last semester.), worried about not having taken ML, Excited about doing some cool 
projects and assignments. Not worried about anything., I'm most excited about the projects and programming 
assignments which will provide me hands-on approach to different concepts. I'm most worried about the 
poster presentation as this would be the first time doing so. I am excited about the topic as a whole but I am a 
little worried about the use of deep learning in NLP given my knowledge of deep learning
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(optional) What are you most excited about in this course? What are you most worried about?



CSCI 5541: Natural Language Processing

Lecture 2: Introduction to NLP

Dongyeop Kang, University of Minnesota



NLP is interdisciplinary
❑ Machine Learning (2000-present)
❑ Artificial Intelligence
❑ Linguistics
❑ Social Science and Humanities

Recently, 
❑ Human-computer Interaction
❑ Psychology
❑ Cognitive Science
❑ Neuroscience
❑ ..
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NLP vs (Computational) Linguistics
❑ Linguistics involve the nature of linguistic representations and linguistic 

knowledge, and how linguistic knowledge is acquired and deployed in 
comprehension of language.

❑ Computational linguistics asks what humans are computing and how., by 
mathematically defining classes of linguistic representations and formal 
grammars to capture the range of phenomena in human languages. 

❑ NLP is the art of solving engineering problems that need to analyze (or generate) 
natural language text. The metric is whether you got good solutions on the 
engineering problem. After all, their goal is not a full theory but rather the 
simplest, most efficient approach that will get the job done.
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NLP = Processing language with computers



Processing as sorting and clouding
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Word cloud generated with text on our class homepage using www.wordclouds.com

http://www.wordclouds.com/


Processing as sharing emotions
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Processing as understanding sentiment
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Lei Zhang and Bing Liu, Sentiment Analysis and Opinion Mining



Processing as communication
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Processing as translation
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Processing as question answering

❑ What year was Abraham 
Lincoln born?

❑ How many states were in the 
United States that year?

❑ How much Chinese silk was 
exported to England in the end 
of the 18th century?
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Processing as generating
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Where we now?
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Social cognition / Reasoning
“Two children, Chloe and Alexander, went for a 
walk. They both saw a dog and a tree. 
Alexander also saw a cat and pointed it out to 
Chloe. She went to pet the cat.” “Did Chloe see 
the cat?”

Cause and effect
“You need flour to bake bread. You have a 
sack of flour in the garage. When you get 
there, you find that it got thoroughly soaked in 
a heavy rain last night. So you have to ___”

Tracking long narratives
“Never in his life has Bashan caught a hare, nor will he ever; the thing is as good as impossible. Many 
dogs, they say, are the death of a hare, a single dog cannot achieve it, even one much speedier and 
more enduring than Bashan. The hare can ``double'' and Bashan cannot --- and that is all there is to it. 
How Bashan runs! It is beautiful to see a creature expending the utmost of its powers. He runs better 
than the hare does, he has stronger muscles, the distance between them visibly diminishes before I lose 
sight of them. And I make haste too, leaving the path and cutting across the park towards the river-bank, 
reaching the gravelled street in time to see the chase come raging on— the hopeful, thrilling chase, with 
Bashan on the hare’s very heels; — “One more push, Bashan!” I think, and feel like shouting; “…..

Failure cases by GPT3, Gary Marcus & Ernst Davis
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Processing as AGI chatbot 
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https://chat.openai.com/chat
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Processing as AGI chatbot 
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Use of AI Tools (e.g., chatGPT)
❑ Encouraged to use AI tools
❑ You can use it to:

o Clarify concepts learned in class
o Get instant answers to your questions before emailing TAs and instructor
o Test your knowledge by asking it questions

❑ Warning:
o Please properly mention what kinds of help you get from the tools in your 

homework and project (missing acknowledgement will be treated as 
cheating)

o Generative AI tools often hallucinate and only provide general answers
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Questions?
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Next
❑ If you plan to drop the course, please do it by Today so I can let 

some students on the waitlist.

❑ Next lecture (Jan 23)
o Introduction to NLP continued..
o HW0 out

Simple neural net for text classifier
No credit
Find your teammates for homework and project.


