
CMSC 473/673
Natural Language Processing

Fall 2021

Frank Ferraro – ferraro@umbc.edu



Instructor: Frank Ferraro

ITE 358/Remote
ferraro@umbc.edu
Monday: 2:15-3
Thursday: 1:00-1:30
by appointment

Natural language processing

Semantics

Vision & language processing

Learning with low-to-no supervision

mailto:ferraro@umbc.edu


TA: Ryan Barron

ITE 334/remote
ryanb4@umbc.edu

Monday, Wednesday 4:30-5:30
by appointment



Q: What is NLP 
(natural language 

processing?)
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You’ve 
probably read 

about it!
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https://cdn.arstechnica.net/wp-content/uploads/2015/11/Screen-Shot-2015-11-02-at-9.11.40-PM-640x543.png

Natural language 
generation



Document 
summarization
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Course Goals
Be introduced to some of the core problems 
and solutions of NLP (big picture)
Learn different ways that success and 
progress can be measured in NLP
Relate to statistics, machine learning, and 
linguistics
Implement NLP programs
Read and analyze research papers
Practice your (written) communication skills



Course Topics
• probability, classification, and the efficacy of 

simple counting methods
• language modeling (n-gram models, 

smoothing heuristics, maxent/log-linear 
models, and distributed/vector-valued 
representations)



Course Topics
• probability, classification, and the efficacy of 

simple counting methods
• language modeling (n-gram models, 

smoothing heuristics, maxent/log-linear 
models, and distributed/vector-valued 
representations)

• sequences of latent variables (e.g., hidden 
Markov models, some basic machine 
translation alignment)



Course Topics
• probability, classification, and the efficacy of 

simple counting methods
• language modeling (n-gram models, 

smoothing heuristics, maxent/log-linear 
models, and distributed/vector-valued 
representations)

• sequences of latent variables (e.g., hidden 
Markov models, some basic machine 
translation alignment)

• trees and graphs, as applied to syntax and 
semantics



Course Topics
• probability, classification, and the efficacy of 

simple counting methods
• language modeling (n-gram models, smoothing 

heuristics, maxent/log-linear models, and 
distributed/vector-valued representations)

• sequences of latent variables (e.g., hidden 
Markov models, some basic machine translation 
alignment)

• trees and graphs, as applied to syntax and 
semantics

• some discourse-related applications (coreference 
resolution, textual entailment), and



Course Topics
• probability, classification, and the efficacy of simple 

counting methods
• language modeling (n-gram models, smoothing 

heuristics, maxent/log-linear models, and 
distributed/vector-valued representations)

• sequences of latent variables (e.g., hidden Markov 
models, some basic machine translation alignment)

• trees and graphs, as applied to syntax and semantics
• some discourse-related applications (coreference 

resolution, textual entailment), and
• special and current topics (e.g., fairness and ethics in 

NLP).



Course Topics
• probability, classification, and the efficacy of simple 

counting methods
• language modeling (n-gram models, smoothing 

heuristics, maxent/log-linear models, and 
distributed/vector-valued representations)

• sequences of latent variables (e.g., hidden Markov 
models, some basic machine translation alignment)

• trees and graphs, as applied to syntax and semantics
• some discourse-related applications (coreference 

resolution, textual entailment), and
• special and current topics (e.g., fairness and ethics in 

NLP).
• modern, neural approaches to NLP, such as recurrent 

neural networks and transformers (e.g., BERT or GPT-
2).





Administrivia



Web Presence

https://discord.gg/REUT7xyW (or check email, or email me)

https://www.csee.umbc.edu/courses/undergraduate/473/f21

www Schedule, slides, assignments, 
readings, materials, syllabus here

Course announcements, 
Q&A, discussion board here



Expectations about Discord Server

For you to make communication and asking and 
answering questions easy

• Chat can be nice…
• … but it can also be a distraction

• No “always on” view



Please Read 
the Syllabus 

(On the 
Website)

https://www.csee.umbc.e
du/courses/undergraduat
e/473/f21/content/mater

ials/syllabus.pdf

https://www.csee.umbc.edu/courses/undergraduate/473/f21/content/materials/syllabus.pdf


https://www.cdc.gov/coronavirus/2019-ncov/prevent-getting-sick/about-face-coverings.html

At all times in class or 
office hours!



Academic Integrity

Super important: I take it very seriously

You are responsible for your (& your group’s) 
own work: if in doubt, ask!

Penalties could include 0 on the assignment, 
course failure, suspension, or expulsion (not 

exhaustive)



(Max. Lower Bounds for) Final Grades
≥ Letter

90 A
80 B
70 C
65 D
0 F

≥ Letter
90 A-
80 B-
70 C-
65 D
0 F

473

673



Grading

Component 473 673
Assignments 45% 30%

Midterm 10% 10%
Graduate

Paper --- 30%

Course Project 45% 30%



Computation of Component Grades
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Tip #1 for 
Assignments



Tip #2 for 
Assignments



Running the Assignments

A "standard" x86-64 Linux machine, like colab or gl

A passable amount of memory (2GB-4GB)

Modern but not necessarily cutting edge software

Don’t assume a GPU (if you want to write CUDA yourself, 
talk to me)

If in doubt, ask first



Running the Project

An x86-64 Linux machine

Memory and hardware constraints lifted 
(somewhat)

If in doubt, ask first



Programming Languages for 
Assignments

Use the tools you feel comfortable with, though some will require 
Python libraries

Python+numpy, C, C++, Java, Matlab, …: OK

Libraries: Generally OK, as long as you don’t use their 
implementation of what you need to implement

Math accelerators (blas, numpy, etc.): OK

If in doubt, ask first



Programming Languages for the 
Project

Use the tools you feel comfortable with

Python+numpy, C, C++, Java, Matlab, …: OK (straight Python 
may not cut it)

Libraries: Use what you want

Math accelerators (blas, numpy, etc.): OK
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Late Policy

Everyone has a budget of 10 late days

Use them as needed throughout the course 
They’re  meant for personal reasons and 
emergencies

Do not procrastinate



Late Policy

Everyone has a budget of 10 late days

Contact me privately if an extended 
absence will occur

You must know how 
many you’ve used



Stretch 
break!


