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Review

Alan Turing (1912-1954)

Problem – The question “Can 

machines think?” is difficult if not 

impossible to answer.

Solution – Change the question. 

“The Imitation Game.”



The Imitation Game – phase 1
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. (Turing,1950)
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Chat or Text Messaging
In order that tone 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. 

(Turing, 1950)
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The Imitation Game – phase 2
We can 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?” (Turing, 1950)
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Turing’s Conclusion
If a computer does in fact becomes capable 

of successfully imitating a human being, of 

either gender, in communicative exchanges 

with a human interrogator to such an extent 

that the interrogator cannot tell whether he is 

interacting with a machine or another human 

being, then that machine would need to be 

considered "intelligent."
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Because the original question “Can 

machines think?” is considered by 

Turing to be too meaningless, he 

reformulates and refers the inquiry to a 

demonstration of communicative ability. 
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1. Communication is Key



The Other Minds Problem
How does one determine whether something 

other than oneself—an alien creature, a 

sophisticated robot, a socially active computer, 

or even another human—is really a thinking, 

feeling, conscious being; rather than, for 

example, an unconscious automaton whose 

behavior arises from something other than 

genuine mental states? (Churchland, 1999)
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1. Communication is Key



Tipping Point
I believe that in about fifty year's time it will 

be possible to program computers, with a 

storage capacity of about 109, to make them 

play the imitation game so well that an 

average interrogator will not have more than 

70 per cent chance of making the right 

identification after five minutes of 

questioning. (Turing, 1950)
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2. Not Too Difficult



Joseph Weizenbaum – ELIZA (1966)
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Joseph Weizenbaum – ELIZA (1966)
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2. Not Too Difficult

ELIZA created the most remarkable illusion of 

having understood in the minds of many 

people who conversed with it. People who 

know very well that they were conversing with 

a machine soon forgot that fact, just as 

theatergoers, in the grip of suspended 

disbelief, soon forget that the action they are 

witnessing is not 'real.' This illusion was 

especially strong and most tenaciously clung 

to among people who know little or nothing 

about computers. They would often demand to 

be permitted to converse with the system in 

private, and would, after conversing with it for 

a time, insist, in spite of my explanations, that 

the machine really understood them. 

(Weizenbaum, 1966)
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Questions

“Artificial”  

 Is this “real” communication 

by another means?

Or is it deceptive 

communication or a fake 

form of communication?

What is the difference? 

Does it matter? 
John Searle – Chinese Room (1980)



“Back to the Future” moment for 

Communication Studies

1) Communicating through a Computer
“Computer facilitated functions where the computer is interposed 

between sender and receiver.” 

2) Communicating with a Computer
“Person-computer interpersonal functions where one party 

activates a computer which in turn responds appropriately in 

graphic, alphanumeric, or vocal modes establishing an ongoing 

sender/receiver relationship”  

(Cathcart & Gumpert, 1985)
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Computer as medium 

through which human 

users exchange data

Computer as intelligent 

agent with whom 

human users interact

Spectrum of Human Computer 

Communication

CMC
Computer Mediated Communication 



The Opportunity/Challenge
COMS has a lot to contribute to the field 

of AI and robotics but only if we alter our 

way of thinking about the machine. 

The machine is not just a thing through

which we talk to each other but it is an 

Other with which we communicate.



Computer as medium 

through which human 

users exchange data

Computer as intelligent 

agent with whom 

human users interact

Spectrum of Human Computer 

Communication

CMC
Computer Mediated Communication 

HMC
Human Machine Communication 
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GOFAI Algorithm 

Machine Learning Algorithm



Algorithm Exercise

An algorithm is a procedure or formula for 

solving a problem. The word derives from 

the name of the mathematician, Mohammed 

ibn-Musa al-Khwarizmi, who was part of 

the royal court in Baghdad and lived from 

about 780 to 850. 



Algorithm Exercise

Directions
1. Wet hair and lather. 

2. Rinse thoroughly. 

3. Repeat if necessary. 



Algorithm Exercise



Algorithm Exercise

Definition
Javascript is a light-weight, high-level, 

dynamic, untyped, and interpreted 

programming language. 

Translation: Javascript is a powerful 

but easy to use and learn programming 

language for writing web applications. 



Algorithm Exercise

Features
- Object Oriented Programming Language

• Objects = nouns

• Methods = verbs

• Properties = adjectives and adverbs

- Dot Syntax (sentence structure)
document.write(“hello world”)  



Algorithm Exercise

Temp Conversion – v1

Symbolic Reasoning 

GOFAI approach

Temp Conversion – v2

Machine Learning

Neural Network



v1 – GOFAI 

Overview
• Demonstrate rule-based, symbolic reasoning 

approach or GOFAI

• Use coded instructions to tell the computer 

step-by-step what to do in order to make the 

temperature conversion

• Three versions – Start small and then add 

incrementally to the code to make the 

temperature converter more accurate and 

robust



temp-version1.html



temp-version1.html



Modification #1



Modification #2



v1 – GOFAI

Summary
- Step-by-Step instructions

- Programmer must know the temperature

conversions (i.e. 32 F = 0 C)

- Encode the conversion steps in Javascript

- More accurate converter = More lines of

coded instructions



v2 – Machine Learning

Directions
1. Go to website

2. Copy the text in the grey box

3. Paste this copied text into Notepad++

4. Save as temp_version2.html
5. Open the file in the browser and try it

http://gunkelweb.com/coms493/ML_code.html



1. Load the Synaptic Library
“Synaptic is a javascript neural network 

library. Its generalized algorithm is 

architecture-free, so you can build and 

train basically any type of first order or 

even second order neural network 

architectures.”







2. Construct the Neural Network



2. Construct the Neural Network

Input 

Layer

Hidden 

Layer

Output 

Layer

f

1-3-1

c



3. Train the Network on Data
Four pieces of data:

30 F /  0 C

50 F / 10 C

70 F / 21 C

99 F / 38 C



3. Train the Network on Data
a) Forward Propagation – activate 

the network; send data into the 

network from the input layer

b) Produce different outputs and 

compare the actual output to the 

intended output. The “weight” of the 

connections to the hidden layer 

influence the value of the output.

c) Back Propagation – calculate the 

difference between actual and 

intended result. Use this figure to 

adjust the weights of the 

connections to the hidden layer.

d) Do this 80,000 times! “Tune” the 

weights to produce better results.



4. Run or Test the Network
a) Use prompt() to create a 

dialogue box where you can 

enter degrees F

b) Activate the network by 

sending this number into the 

network. Produce an output and 

format the number.

c) Use document.write() to 

display the result (the output).



A number that was part of the training data

A number that was NOT part of the training data



Improvements/Mods
Increase the size of the data that 

is used for training

Adjust the number of times this 

data is feed through the network.

Adjust the way the network alters 

the weights; this is called the 

Learning Rate

Increase the size of the network. 

Add more neurons to the hidden 

layer or add more layers. When 

there are numerous hidden layers, 
this is called “deep learning.”



v2 – Machine Learning

Summary
- Set-up a neural network (i.e. 1-3-1 network)

and feed it some data
- Programmer does not know all the conversion

data. The network “discovers” or “learns”

conversion patterns from data.

- Variables effecting outcome: Quality and 

quantity of the data; number of layers in the

network; learning rate (weight adjustment)



Input Output

Algorithm

Magic

Fear

Summary



Input Output

GOFAI Algorithm

Summary

• Explicit step-by-step instructions

• Programmer can locate problems in the code 

and make edits to affect the output

• Proprietary Algorithms vs. Open Access



Input Output

ML Algorithm

Summary

• Algorithm discovers patterns in data

• Potential problems – Error or bias in the training data

• Cannot inspect code to find the source of the error

• Programmer does not know what the program will do 

until it does it.



Learning More
https://teachablemachine.withgoogle.com/

https://teachablemachine.withgoogle.com/


Preview

Texts/Readings
• Weaver Memo

• Poibeau - Machine Translation (pp. 1-89)

• Gunkel – Ch. 3 Machine Translation


