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Terminology

Problem with the Definition
“Artificial intelligence is a subject that, 

due to the massive, often quite 

unintelligible, publicity that it gets, is 

nearly completely misunderstood by 

the people outside the field. Even AI’s 

practitioners are somewhat confused 

with respect to what AI is really about.”

Roger Schank “What is AI, Anyway?”



Terminology

The AI Effect



Terminology
Operational Definition
“The essence of AI—indeed, the 

essence of intelligence—is the ability to 

make appropriate generalizations in a 

timely fashion based on limited data.” 

Sense-Act-Think Paradigm
“In this book we define a robot as a 

machine that senses, thinks, and acts. 

Thus, a robot must have sensors, 

processing ability that emulates some 

aspects of cognition, and actuators.” 



Artificial Intelligence

Intelligence – Critical Features
1. Communication – “An intelligent entity can be communicated 

with. We can’t talk to rocks or tell trees what we want.”

2. Internal Knowledge – “We expect intelligent entities to have some 

knowledge about themselves”

3. World Knowledge – “Intelligence also involves being aware of the 

outside world and being able to find and utilize the information one 

has about the outside world”

4. Goals and Plans – “Goal driven behavior means knowing when 

one wants something and knowing a plan to get what one wants”

5. Creativity – “Every intelligent entity is assumed to have some 

degree of creativity”

Roger Schank “What is AI, Anyway?”



Science Fiction



History – “Artificial Intelligence” 

John McCarthy



History – “Robot”



History

Terry Winograd’s SHRDLU (1970)

Shakey – SRI (1970) 

Joseph Weizenbaum’s 

ELIZA (1966) 



History

Optimism

Downturn

“AI Winters”



Approaches and Methods

Symbolic Reasoning

GOFAI
Machine Learning



https://www.youtube.com/watch?v=R9OHn5ZF4Uo

https://www.youtube.com/watch?v=R9OHn5ZF4Uo


Approaches and Methods

 Symbolic Reasoning

 Advantage: Step-by-step (serial) instructions that, if executed 
correctly, will provide consistent results

 Challenge: Programmer needs to know everything in advance (e.g. 

the configuration of the maze, the exact movements of the test 

subject, the desired outcome, etc.) and be able to code these 

items in explicit instructions (symbols)

 Machine Learning

 Advantage: Programmers do not need to know anything. They just 
need to set up the initial situation and observe what happens.

 Challenge: Less control and oversight. Do not know what will 

happen or why until it actually happens. 



Approaches and Methods

Symbolic Reasoning is more appropriate 

for problems that require abstract 

reasoning—problems where programmers 

can abstract a desired behavior or 

outcome into distinct steps that can be 

encoded and  followed by a computer.

Machine Learning is better for situations that 

require sensory perception or extracting 

patterns of behavior from noisy data. It works 

when there is a lot of data about something but 

programmers do not necessarily know how to 

describe the behavior in an abstract form.

both/and



Examples/Applications

1. Machine Translation



Examples/Applications

2. Speech Recognition and NLP



Examples/Applications

3. Robotics

Autonomous Vehicles
Social Robots



Examples/Applications

4. Computational Creativity



Today

 AI & Communication

 Texts

 Turing - Computing Machinery and 

Intelligence

 Gunkel - Communication & AI 

 The Chinese Room (video)



Communication & AI

 ELIZA (1966)

 First chatbot – computer program able 

to engage in natural language 

conversations with human users

Demonstrate what Alan Turing 

described with the Game of Imitation

Created by Joseph Weizenbaum

 Emulate the conversational style of a 

Rogerian therapist



Communication & AI

 ELIZA Demo

 Talk with ELIZA – Direct experience with 

the application

How it Works – “Pop the hood” and see 

how the application works

Do it Yourself – Write your own basic 

version of an ELIZA-type application



Talk to ELIZA

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



How it Works

ELIZA was, technically speaking, a rather simple piece 

of programming, "consisting mainly of general 

methods for analyzing sentences and sentence 

fragments, locating so-called key words in texts, 

assembling sentence from fragments, and so on. It 

had, in other words, no built-in contextual framework 

of universe of discourse. This was supplied to it by a 

'script.' In a sense ELIZA was an actress who 

commanded a set of techniques but who had 

nothing of her own to say" (Weizenbaum 1976, 188). 



How it Works

500+ lines of code



Do It Yourself
Save As

eliza_demo.html







Questions

 Can ELIZA talk?

 Does ELIZA understand language?

 Is ELIZA intelligent?

 Could ELIZA pass the Turing Test?

 How does ELIZA illustrate Searle’s 

“Chinese Room” thought 

experiment?



Preview

 Terminology & Details

 Texts

Kaplan - AI: What Everyone Needs to Know - ch. 4 & 8

 Steiner - Algorithms Are Taking Over (video)

Garrett - A World Run on Algorithms?

Howard - Machine Learning (video)

 Maker Exercise #1 - Algorithms



Algorithm Exercise

Temp Conversion – v1

Symbolic Reasoning 

GOFAI approach

Temp Conversion – v2

Machine Learning

Neural Network


