Lecture 1: Course Overview,
Linguistic Fundamentals, History of NLP

Instructor: Stephanie Schoch

CSCI 680: Natural Language Processing
Department of Computer Science, College of William & Mary
August 26, 2026
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Some slides are adapted from existing materials: Jurafsky & Martin (3rd ed.), Diyi Yang at Stanford, and Swabha Swayamdipta at USC.
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Natural Language Processing Home Schedule Resources Project
Overview

Course Info
CSCI 680: Natural Language Processing R RO A
William & Mary - Fall 2026 Location: Integrated Science Center (ISC) 3280
Office Hours: M 1:00-2:00 PM
Instructors el
Prerequisites

Students should be proficient in Python. Experience with packages such as SciPy, Scikit-learn, and PyTorch is helpful.
Students should also have experience with Calculus, Linear Algebra, and Probability & Statistics.

Syllabus

Stephanie Schoch Objectives, grading, policies, and more (PDF)

Welcome!

) . Lo . . . © 2026 Stephanie Schoch. All right: d.
This course provides a comprehensive introduction to natural language processing, spanning AR SIS
foundational techniques through large language models. The first half of the course will focus on
linguistic and statistical fundamentals before advancing to neural architectures. The second half of the

course will focus on the modern LLM pipeline (e.g. pre-training, post-training, and prompting). Students
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Projects

1. Project Pitch Slide
Week 4

2. Project Team Formation
Week 5

3. Project Proposal
Week 6

4. Project Progress Report
Week 11

5. Project Final Report
Week 14
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Due Mon 09/14
11:59 PM

Due Wed 09/23
11:59 PM

Due Fri 10/02
11:59 PM

Due Mon 11/02
11:59 PM

Due Tue 11/24
11:59 PM
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Homework

1. Homework 1
Week 5

1]

2. Homework 2
Week 9

L[]

3. Homework 3
Week 13

Al

5] Released Wed 09/09
Due Fri 09/25
®© 11:59PM

) Released Mon 09/28
Due Fri 10/23
© 11:59PM

(5] Released Mon 10/26

£ Due Fri11/20
®© 11:59PM

All times shown are local course times.

v
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Quizzes

1. Quiz 1:
Statistical Foundations

Week 5

2. Quiz 2:
Neural Methods

Week 8

3. Quiz 3:
LLMs

Week 10

Due Mon 09/21
©® 10:00AM

Due Mon 10/12
©® 10:00AM

Due Fri 10/30
® 10:00 AM
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and red groups used GPT-4; red group got additional training on how to use Al.
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GPT-4 passes the bar exam

Daniel Martin Katz"23#, Michael James

Bommarito"%3#, Shang Gao® and
Pablo Arredondo®®

Tillinois Tech, Chicago Kent College of Law, Chicago, IL, USA

2(odeX, The Stanford Center for Legal Informatics, Stanford, CA, USA
3Bucerius Law School, Hamburg, Germany

4273 Ventures, LLC, USA

SCasetext, Inc.,, USA

(® DMK, 0000-0002-9775-0320

In this paper, we experimentally evaluate the zero-
shot performance of GPT-4 against prior generations
of GPT on the entire uniform bar examination
(UBE), including not only the multiple-choice
multistate bar examination (MBE), but also the open-
ended multistate essay exam (MEE) and multistate
performance test (MPT) components. On the MBE,
GPT-4 significantly outperforms both human test-
takers and prior models, demonstrating a 26%
increase over ChatGPT and beating humans in five
of seven subject areas. On the MEE and MPT, which
have not previously been evaluated by scholars, GPT-
4 scores an average of 4.2/6.0 when compared with
much lower scores for ChatGPT. Graded across the
UBE components, in the manner in which a human
test-taker would be, GPT-4 scores approximately 297
points, significantly in excess of the passing threshold
for all UBE jurisdictions. These findings document
not just the rapid and remarkable advance of large
language model performance generally, but also the
potential for such models to support the delivery of
legal services in society.

This article is part of the theme issue ‘A complexity
science approach to law and governance’.
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Figure 1. Progression of recent GPT models on the multistate bar exam (MBE).
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Yann LeCun & A -
¥ @ylecun
AR-LLMs can pass the bar exam, medical licensing & MBA exams.
But on the IIT entrance exams they perform badly on chemistry, horribly
on physics, and terribly on math.

They are good with rote learning & fluency but bad with building mental
models & reasoning with them.

% Daman Arora €& @amuseddaman - Apr 15, 2023
Sparks of AGI? @Cinnabar233 and | decided to put this to test and evaluate

GPT models on one of the toughest exams in the world: the JEE Advanced. It is
held anually for admissions to the IITs and other top Engg colleges in India. 1/n

5:46 AM - Apr 17,2023 - 1M Views
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Tl}e ChatGPT Lawyer Explains The New York Times Amends Lawsuit
Himself Against OpenAl and Microsoft

In a cringe-inducing court hearing, a lawyer who relied on Al to
craft a motion full of made-up case law said he “did not
comprehend” that the chat bot could lead him astray.

In a new court filing, The Times accused Microsoft of
encouraging OpenAl to train its A.I. systems using copyrighted
articles.

& sharefullarticle 2> [] [ 267

p  Listen- 4:04 min £f sharefularticle 2> []

Steven A. Schwartz told a judge considering sanctions that the episode had been
“deeply embarrassing.” Jefferson Siegel for The New York Times

Hal |l uci nati on
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All Articles > Millions Already Turn to Al for Therapy. Is It Safe? RIS II Z7 AA AA
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Millions Already Turnto LLLLLL IIII ZZZZZZ AA  AA
AI for Therapy_ Is It Eliza is a mock Rogerian psychotherapist.
The original program was described by Joseph Weizenbaum in 1966.
Safe? This implementation by Norbert Landsteiner 2005.
Researchers are working to make Al tools ELIZA: Is something troubling you ?
df e e YOU: Men are all alike.
usedtor mental healtn support sater, ELIZA: What is the connection, do you suppose ?
smarter. and grounded in the full picture of a YOU: They're always bugging us about something or other.
g P ELIZA: Can you think of a specific example ?
person’s life YOU: Well, my boyfriend made me come here.
ELIZA: Is it important to you that your boyfriend made you come here ?
e YOU: He says I'm depressed much of the time.
E2 ELIZA: I am sorry to hear that you are depressed.

YOU: It's true. I am unhappy.
ELIZA: Can you explain what made you unhappy ?
YOU:

® by AllisonEck — @ 14 minuteread —— | Feature
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NEURAL MACHINE TRANSLATION

Attention Is All You Need
BY JOINTLY LEARNING TO ALIGN AND TRANSLATE

Dzmitry Bahdanau
Jacobs University Bremen, Germany

KyungHyun Cho  Yoshua Bengio* »

Université de Montréal Ashish Vaswani* Noam Shazeer* Niki Parmar* Jakob Uszkoreit*
Google Brain Google Brain Google Research Google Research
avaswani@google.com noam@google.com nikip@google.com usz@google.com

JJ I [J Q] [ Z I E P < [Q h Z ¥ A A AIAEJ:mes* Aidan N. Gomez* Lukasz Kaiser™

Google Research University of Toronto Google Brain
1llion@google.com aidan@cs.toronto.edu lukaszkaiser@google.com

Illia Polosukhin*
illia.polosukhin@gmail.com
BERT: Pre-training of Deep Bidirectional Transformers for

Language Understanding

~

0g<[hN]gzZlg ¥AAAE!

Jacob Devlin Ming-Wei Chang Kenton Lee Kristina Toutanova
Google Al Language
{jacobdevlin,mingweichang, kentonl, kristout}@google.com

.0 ¥AAAE/
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What does kndwemn“etrstanldan
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g, (2
#ing in context of 5%
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Linguil stic Structur

R I saw the man with a telesco

Who has the telescope?



Linguilstic Structure - Synt
|l nterpretation 1: prepositional

I saw the man with a tele

et g Bracketed Str uc
N|P /vp\ saw [the man [ witt
| v NP
L e |
salw Det N PP Meani ng:
tl'lle an P/\NP | saw the nm
| Ve had the tel

with Det N

a telescope



Linguilstic Structure - Synt
|l nterpretation 2: prepositional

I saw the man with a tele

S
/\ Bracketed Str uc
NP VP [ saw the man] [ wi't

' v PP Meani ng:

NP
‘ /\ \ | used the

saw Det N P Det N
| | | | to see t he

the man with a telescope



Li ngul sti ¢c Structure -

R Are you goling out tonight?

I have an exam toRrr

|l s the second speaker goin
Did they answer the ques



LIi nguistic Structure:

PRAGMATICg
SEMANTICS

" Ear |l yYQNORQhJjQE hjgkE
EI[jg<Y j] dg]Elhh N DkC
gldglhl[j<jQ][h

" Moder n]jRIgPg<sh |N Dk
ZI<[Q[O gldglhl[j<jQ][h
| 7]9G 1ZDIGGQ[Oh
| New ROAA!'e[glkgdglj<DC

ddYQE<jQ][h J] h]EQ<
hEQI[EI

%
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Can, s
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Li nguilstic Structure: I

Goal of 1T ntkdGIlghe<t[@G Q[ jlIigZh :]N P]gq < [lkg<Y

ExampZ[EIGGQ[Oh Q[ [1Jg]gXh QZdYQEQjYs gldglhl
hs[J<EJQE d<ghl jgllh
h1Z<[JQE Q[N]gZ<]Q]]I
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[—[object -to-verb attentlon]—\

it goes on to plug a few diversified mutual funds

\

as she got some expert opinions on the damage to her home

[ (coreference attention)



Li nguistic Analysis of Il nter

L L MS S h oW | | n g L Question: What is the capital of Mauritania? Answer: Nouakchott
overcon f | d ence thll Expressions of Confidence N Human Interpretations
. Plain Statement @ It's Nouakchott] R R R R RAAKA KRR A
” 'h Jplgkhl hjgl[O

Y Q X + G | N Q [ Q J |Y S Strengthener I'm 100% certain it's Nouakchott.| R AR R R AR A AR A
g | < X [ | g h 'Y Q X | * Z |Weakener Im not sure, maybe it's Nouakchott.| & &

L Rely on LM

L L MS g e n e r a t e ‘ non-sycophantic Al model sycophanticAImodeI‘
| a n g U a g e ( C h e n a. Response quality

b. Return likelihood

” lh khl Y< [ Ok<Ol 61 +o.42(+9%)I ?46 (+9;A) ey +o.61(+13%1)
YQIOKQhjQE<YYs: *| s 8 = R
D]Yhjlgh jPI khig ¢ | = T
hiIYNYQZ<O | - 1o .. oo
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