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Today, we’ll talk a bit about 

 Language, 

 Using computers to work with language, and  

 Course logistics.



What’s in a name?



It me.



Also me.



Computational  

Linguistics



Computational  

Linguistics
Studying language



Computational  

Linguistics
Studying language

Using computers



Natural Language  

Processing



Natural Language  

Processing

Human language



Natural Language  

Processing
Doing stuff with language data

Human language



We’ll do a bit of each – but the emphasis will really 
be on NLP.



Natural language



There are around 7,000 living human languages, 
distributed across 128 language families. 

These can be spoken or signed – and may also be 
written down.
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Natural language processing isn’t just about English! 

But we’re going to talk about English a lot – why is 
that?



Layers of linguistic representation



Wanna go get  
ice cream?

It’s 7 am.



Pragmatics 

Semantics 

Syntax 

Morphology 

Phonology 

Phonetics

Wanna go get  
ice cream?

It’s 7 am.



B asks A a yes–no question,  
but A does not respond with yes or no.

Wanna go get  
ice cream?

It’s 7 am.
Pragmatics 

Semantics 

Syntax 

Morphology 

Phonology 

Phonetics



A literally says what time it is.

Wanna go get  
ice cream?

It’s 7 am.
Pragmatics 

Semantics 

Syntax 

Morphology 

Phonology 

Phonetics



A implies that it’s too early for ice cream.

Wanna go get  
ice cream?

It’s 7 am.
Pragmatics 

Semantics 

Syntax 

Morphology 

Phonology 

Phonetics



Pragmatics: The meaning of sequences of sentences.

Wanna go get  
ice cream?

It’s 7 am.
Pragmatics 

Semantics 

Syntax 

Morphology 

Phonology 

Phonetics



How do we know what B’s question means?

Wanna go get  
ice cream?

It’s 7 am.
Pragmatics 

Semantics 

Syntax 

Morphology 

Phonology 

Phonetics



What does the sequence of words wanna go get ice cream mean?

Wanna go get  
ice cream?

It’s 7 am.
Pragmatics 

Semantics 

Syntax 

Morphology 

Phonology 

Phonetics



Genuinely too complicated to explain here! 
(Go to graduate school in linguistics.)

Wanna go get  
ice cream?

It’s 7 am.
Pragmatics 

Semantics 
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Morphology 

Phonology 

Phonetics



What does the sequence of words it’s 7 am mean?

Wanna go get  
ice cream?

It’s 7 am.
Pragmatics 

Semantics 

Syntax 

Morphology 

Phonology 

Phonetics



[[it’s 7 am]] = NOW(7am)

Wanna go get  
ice cream?

It’s 7 am.
Pragmatics 

Semantics 

Syntax 

Morphology 

Phonology 

Phonetics



Wanna go get  
ice cream?

It’s 7 am.
Pragmatics 

Semantics 

Syntax 

Morphology 

Phonology 

Phonetics
True if wt = 7am 

False otherwise
[[it’s 7 am]]c,w =



Basically: it’s 7 am is a function that takes a world and returns true 
for some worlds and false for others.

Wanna go get  
ice cream?

It’s 7 am.
Pragmatics 

Semantics 

Syntax 

Morphology 

Phonology 

Phonetics



Semantics: the meaning of a sentence is its truth  
conditions (i.e., the conditions under which it is true!)

Wanna go get  
ice cream?

It’s 7 am.
Pragmatics 

Semantics 

Syntax 

Morphology 

Phonology 

Phonetics



How do we determine the order of the words?

Wanna go get  
ice cream?

It’s 7 am.
Pragmatics 

Semantics 

Syntax 

Morphology 

Phonology 

Phonetics



How do we determine the order of the words?

Go ice get wanna 
cream?

Pragmatics 

Semantics 

Syntax 

Morphology 

Phonology 

Phonetics



How do we determine the order of the words?

Wanna ice cream  
get go?

Must be 
German…

Pragmatics 

Semantics 

Syntax 

Morphology 

Phonology 

Phonetics



Syntax: the structure of a sentence is determined  
by a set of language-specific syntactic rules.

Wanna ice cream  
get go?

Must be 
German…

Pragmatics 
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Syntax 

Morphology 

Phonology 

Phonetics



Morphology: the rules that determine how words are formed.
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Morphology: the rules that determine how words are formed.

Wanna go get  
ice cream?

It’s 7 am.
Pragmatics 

Semantics 
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Morphology 
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Phonetics



Morphology: the rules that determine how words are formed.

Wanna go get  
ice cream?

I love get +ing ice 
cream!

Pragmatics 

Semantics 

Syntax 

Morphology 

Phonology 

Phonetics



Morphology: the rules that determine how words are formed.

Wanna go get  
ice cream?

I love getting ice 
cream!

Pragmatics 

Semantics 

Syntax 

Morphology 

Phonology 

Phonetics



Phonology: the rules that determine how the sounds/signs of a 
language are organized

!"#$%&'()&'*+&,
-./&01234&

Must be a weird 
American…

Pragmatics 

Semantics 

Syntax 

Morphology 

Phonology 

Phonetics



Phonology: the rules that determine how the sounds/signs of a 
language are organized

!"5$%&'%)&'*+&,
-./&012634

Must be a weird 
Brit…

Pragmatics 

Semantics 

Syntax 

Morphology 

Phonology 

Phonetics



.+/&!/*7%$&%&*38&

Phonetics: how do language users produce the  
building blocks of language?

!"#$%&'()&'*+&,
-./&01234&

Pragmatics 

Semantics 

Syntax 

Morphology 

Phonology 

Phonetics



Layers of linguistic abstraction

Pragmatics It’s 7 am ⇒ It’s a weird time for ice cream so I don’t 
know how to respond. 

Semantics [[It’s 7 am]] → True if now(w) == 7 am else False 

Syntax {7, it’s, am} → It’s 7 am. 

Morphology {7 → 7, [it is] → it’s, am → am} 

Phonology .+/&!/*7%$&%&*38  

Phonetics



Layers of linguistic abstraction

Pragmatics It’s 7 am ⇒ It’s a weird time for ice cream so I don’t 
know how to respond. 

Semantics [[It’s 7 am]] → True if now(w) == 7 am else False 

Syntax {7, it’s, am} → It’s 7 am. 

Morphology {7 → 7, [it is] → it’s, am → am} 

Orthography I t ’ s  7 a m



Natural and artificial language learning



Humans learn language instinctively: 
Language has a critical acquisition period. 

Language acquisition begins before birth and follows predictable 
developmental stages. 

Humans can’t decide not to learn language! 

Language acquisition does not seem to correlate with intelligence. 

All human cultures have language, and all human 
languages are equally expressive.



Child language acquisition

Example 1 Example 2

https://x.com/garicgymro
https://www.tiktok.com/@santiizzy/video/7006691592073383174?is_copy_url=0&is_from_webapp=v1


Child language acquisition

Example 1 Example 2

https://x.com/garicgymro
https://www.tiktok.com/@santiizzy/video/7006691592073383174?is_copy_url=0&is_from_webapp=v1


Josef Fruehwald

https://twitter.com/JoFrhwld


What does it mean for a computer to 
understand language?



VOL. LIX. NO. 236.] [October, 1950

M I N D
A QUARTERLY REVIEW

OF

PSYCHOLOGY AND PHILOSOPHY

I.—COMPUTING MACHINERY AND
INTELLIGENCE

BY A. M. TUBING

1. The Imitation Game.
I PROPOSE to consider the question, ' Can machines think ? '
This should begin with definitions of the meaning of the tTms
' machine ' and' think '. The definitions might be framed so as to
reflect so far as possible the normal use of the words, but this
attitude is dangerous. If the meaning of the words ' machine'
and' think ' are to be found by examining how they are commonly
used it is difficult to escape the conclusion that the meaning
and the answer to the question, ' Can machines think ?' is to be
sought in a statistical survey such as a Gallup poll. But this is
absurd. Instead of attempting such a definition I shall replace the
question by another, which is closely related to it and is expressed
in relatively unambiguous words.

The new form of the problem can be described in terms of
a game which we call the ' imitation game '. It is played with
three people, a man (A), a woman (B), and an interrogator (C) who
may be of either sex. The interrogator stays in a room apart
from the other two. The object of the game for the interrogator
is to determine which of the other two is the man and which is
the woman. He knows them by labels X and Y, and at the end
of the game he says either ' X is A and Y is B ' or ' X is B and Y
is A'. The interrogator is allowed to put questions to A and B
thus:

C : Will X please tell me the length of his or her hair ?
Now suppose X is actually A, then A must answer. It is A's

28 «3



Can machines think?



Can machines think?



“I shall replace the question by another, which is 
closely related to it and is expressed in relatively 
unambiguous words. 

“The new form of the problem can be described in 
terms of a game which we call the ‘imitation 
game’…”



👨 👩
💻 💻

💻
🧑



👨 👩
💻 💻

💻
“How long is your hair?”🧑



👨 👩
💻 💻

💻
“How long is your hair?”

“This is so 1950 it hurts.”

🧑



👩

Big brain time

💻 💻

💻
🧑



👩

Big brain time

💻 💻

💻
🧑 “How long is your hair?”



👩

Big brain time

💻 💻

💻
🧑 “How long is your hair?”

“It’s a cute 
pixie cut lol”



Turing suggested talking over teletypes, i.e., texting 
with the computer. 

We often prefer speech, but high-quality speech 
recognition and synthesis turns out to be one of the 
easier parts of making an intelligent machine!



434 A. M. TURING :

object in the game to try and cause C to make the wrong identi-
fication. His answer might therefore be

' My hair is shingled, and the longest strands are about nine
inches long.'

In order that tones of voice may not help the interrogator
the answers should be written, or better still, typewritten. The
ideal arrangement is to have a teleprinter communicating between
the two rooms. Alternatively the question and answers can be
repeated by an intermediary. The object of the game for the third
player (B) is to help the interrogator. The best strategy for her
is probably to give truthful answers. She can add such things
as ' I am the woman, don't listen to him t ' to her answers, but
it will avail nothing as the man can make mmilar remarks.

We now ask the question, ' What will happen when a machine
takes the part of A in this game ?' Will the interrogator decide
wrongly as often when the game is played like this as he does
when the game is played between a man and a woman ? These
questions replace our original,' Can machines think ? '

2. Critique of the New Problem.
As well as asking, ' What is the answer to this new form of the

question', one may ask, ' Is. this new question a worthy one
to investigate ? ' This latter question we investigate without
further ado, thereby cutting short an infinite regress.

The new problem has the advantage of drawing a fairly sharp
line between the physical and the intellectual capacities of a man.
No engineer or chemist claims to be able to produce a material
which is indistinguishable from the human alrin It is possible
that at some time this might be done, but even supposing this in-
vention available we should feel there was little point in trying
to make a ' t.tiinlnng machine ' more human by dressing it up in
such artificial flesh. The form in which we have set the problem
reflects this fact in the condition which prevents the interrogator
from seeing or touching the other competitors, or hearing their
voices. Some other advantages of the proposed criterion may be
shown up by specimen questions and answers. Thus:

Q: Please write me a sonnet on the subject of | the Forth
Bridge.

A : Count me out on this one. I never could write poetry.
Q : Add 34957 to 70764
A : (Pause about 30 seconds and then give as answer) 105621.
Q : Do you play chess ?
A: Yes.
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Bridge.

A : Count me out on this one. I never could write poetry.
Q : Add 34957 to 70764
A : (Pause about 30 seconds and then give as answer) 105621.
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Q : I have K at my Kl, and no other pieces. You have only
K at K6 and R at Rl. It is your move. What do you
play?

A : (After a pause of 15 seconds) R-R8 mate.
The question and answer method seems to be suitable for

introducing almost any one'of the fields of human endeavour that
we wish to include. We do not wish to penalise the machine
for its inability to shine in beauty competitions, nor to penalise
a man for losing in a race against an aeroplane. The conditions
of our game make these disabilities irrelevant. The ' witnesses '
can brag, if they consider it advisable, as much as they please
about their charms, strength or heroism, but the interrogator
cannot demand practical demonstrations.

The game may perhaps be criticised on the ground that the
odds are weighted too heavily against the machine. If the man
were to try and pretend to be the machine he would clearly make
a very poor showing. He would be given away at once by slowness
and inaccuracy in arithmetic. May not machines carry out some-
thing which ought to be described as thinking but which is very
different from what a man does ? This objection is a very strong
one, but at least we can say that if, nevertheless, a machine can
be constructed to play the imitation game satisfactorily, we need
not be troubled by this objection.

It might be urged that when playing the ' imitation game'
the best strategy for the machine may possibly be something
other than imitation of the behaviour of a man. This may be, but
I think it is unlikely that there is any great effect of this kind.
In any case there is no intention to investigate here the theory
of the game, and it will be assumed that the best strategy is
to try to provide answers that would naturally be given by a man.

3. The Machines concerned in the Game.
The question which we put in § 1 will not be quite definite

until we have specified what we mean by the word ' machine'.
It is natural that we should wish to permit every kind of engineering
technique to be used :n our machines. We also wish to allow the
possibility than an engineer or team of engineers may construct
a machine which works, but whose manner of operation cannot
be satisfactorily described by its constructors because they have
applied a method which is largely experimental. Finally, we
wish to exclude from the machines men born in the usual manner.
It is difficult to frame the definitions so as to satisfy these three
conditions. One might for instance insist that the team of



There’s a long history of making computers we can 
talk to, some serious, some not so serious.



USER: You are like my father in some ways. 

ELIZA: What resemblance do you see 

USER: You are not very aggressive but I think you don’t 
want me to notice that. 

ELIZA: What makes you think I am not aggressive 

USER: You don’t argue with me 

ELIZA: Why do you think I don’t argue with you 

USER: You are afraid of me 

ELIZA: Does it please you to believe I am afraid of you

c. 1964
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Prerequisites

Two 200-level CS courses 
This is a requirement to take any 300-level CS course. 

CMPU 250 Data and Its Discontents or 
MATH 244 Intermediate Data Science 

 

But the department chair chose 
to relax this requirement for this 
semester.
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Coursework

40%

10%

40%

10%

Midterm exam
Assignments
Special topics presentations
Final project



Assignments and projects will be in Python

Kat Maddox

https://twitter.com/ctrlshifti
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You have 4 late days for the semester, which you can 
use all at once, or spread across assignments.  

Ordinarily, I will not accept late work beyond these 
days. 

If you have a prolonged illness or unexpected 
circumstance, let me know and we’ll work together 
to make a custom plan.



Collaboration policy

In this class, you can talk at a high-level with other 
students about assignments, but you cannot show 
them your code. 

You may not use ChatGPT, Bard, Codex, or any 
other AI system unless explicitly stated in the 
homework assignment.



Office hours

I plan to have office hours Tuesday/Thursday 3–5 
p.m., but check the department website for the 
most recent information. 

No office hours work for everyone, so let me know 
if you’d like to meet at another time!

https://www.cs.vassar.edu/hours
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