
Artificial Intelligence



Eliza



Eliza

• Decomposition 
– “It seems that” – discard
– “you” – change to I
– “hate” – store
– “me” – change to you
– (0 you <> me) = decomposition template

• Template fires reassembly strategy
• Reassemble using reassembly rules





AIM

• Reassembly rule
– What makes you think/ I /<>/ you
– What makes you think I hate you



(sorry ((0) 
(please don't apologize) 
(apologies are not necessary) 
(what feelings do you have when you apologize) 
(I've told you that apologies are not required))) 

(remember 5 ((0 you remember 0) 
(do you often think of 4) 
(does thinking of 4 bring anything else to mind)) 
((0 do i remember 0) 
(did you think i would forget 5) 
(why do you think i should recall 5 now) 
(what about 5) 
(you mentioned 5)) 

((0) 
(newkey))) 



Men are all alike. 
IN WHAT WAY? 
They're always bugging us about something or other. 
CAN YOU THINK OF A SPECIFIC EXAMPLE? 
Well, my boyfriend made me come here. 
YOUR BOYFRIEND MADE YOU COME HERE 
He says I'm depressed much of the time. 
I AM SORRY TO HEAR YOU ARE DEPRESSED 
It's true. I am unhappy 
DO YOU THINK COMING HERE WILL HELP YOU NOT TO BE 
UNHAPPY 
I need some help, that much seems certain. 
WHAT WOULD IT MEAN TO YOU IF YOU GOT SOME HELP 
Perhaps I could learn to get along with my mother. 
TELL ME MORE ABOUT YOUR FAMILY 









• Strong vs. weak AI
• Rule-based vs data-driven

AIM



Data mining

• The process of (automatically) extracting 
previously unknown, valid and actionable 
information from large databases and using 
the information to make crucial business 
decisions



Data mining today

Large database

Data mining

Data visualization



Fuzzy logic

• Hx fuzzy logic/systems
• Method of dealing with ambiguity
• Fuzzy control systems





Fuzzy rules



Fuzzy



Neural nets

• Simulate the brain 
• Neurons and synapses
• Unsupervised

– Clusters: identify suspected or unsuspected 
patterns

• Supervised 
– Feedback reinforcement/inhibition





Neurofuzzy

• Combines fuzzy (supervision) and neural 
net (learning)



Neurofuzzy



Machine learning

• Start with lots of data
• The algorithm develops explicit (non black-

box) descriptions of relationships among the 
data elements

• Business analogy
– Develop a model to predict likelihood of 

delinquency or loan default





Case-based reasoning

• Body of knowledge
• Use it to extrapolate to unknowns

– Supermarket layout
– What do I pack for this trip
– Help desk

• Used in instruction
• Expert vs. novice in a domain





Belief networks

• Network of interdependent variables using 
Bayesian logic

• Used in military applications (which is the 
bogie) and help desks

• Methodology
– Create tree of nodes
– Assign “pretest probabilities”
– Expose tree to real data











Genetic algorithm

• Uses the efficiency of Darwinian selection to find 
near optimal solutions to difficult problems
– Traveling salesman problem
– SICU resident scheduling PROBLEM

• Methodology
– Create a bunch of solutions
– Let them compete 
– Cull out bad ones
– Allow them to mutate and cross-breed
– Recursive



Data visualization

• Ways of seeing patterns in large data sets
• Uses the efficiency of human pattern 

recognition



Parent disciplines/people

• Tufte
– Data density, chart clutter, small multiples

• Human computer-interface (Schneiderman)
• Cognitive science
• Graphic design
• Physiology of perception (Ware)

– Color palettes, pre-cognition
• Military (NASA, military and commercial 

aviation), financial, scientific…





























































Data map mockup
• 1. simultaneous presentation of all relevant data elements
• 2. graphical rather than numeric format
• 3. no filtering, minimal data reduction
• 4. faithful reproduction of waveforms 
• 5. use of small multiples (reproduction of the same data element showing change 

over time)
• 6. use of multi-functioning elements (as described above)
• 7. emphasis on scalability (different information is conveyed when the image is seen 

at a microscopic level and a macroscopic level)
• 8. utilization of design principles that permit the development of reproducible visual 

patterns representing common pathophysiologic processes (e.g. intravascular volume 
depletion)

• 9. design of images that are susceptible to rotation (some data may be better 
understood in the vertical orientation as opposed to the horizontal, some clinicians may 
prefer a specific orientation)

• 10. side by side depiction of monitored data with interventions permitting inferences 
about the relationship of cause to effect
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