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Episodic memory
-> Case-based reasoning (CBR)
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Towards creative problem solving by CBR
• Specifying a problem a various ways
• Retrieval by identifying a non-obvious starting point
in the case space (solution space)
• Reuse by adaptation in non-trivial ways
____________________________________________
• Substantial amount of research on creative CBR
for design-type problems
• I’m interested in CBR for diagnosis&repair type of
tasks – including preventive maintenance
=> Creativity?

• Potential for creativity in data-intensive
CBR
- randomness in retrieval
- other algorithmic means
• Potential for creativity in knowledge-intensive
CBR
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- model-assisted methods
- explanations!
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• The role of explanations in CBR
- as a justification for the user
- as an internal reasoning mechanism

• Two early example systems
- CASEY (Koton, 1988)
- CREEK (Aamodt, 1994)

CASEY

CREEK
t h in g
g e n e r ic c o n c e p t s

genera l
d o m a in c o n c e p t s

thing
goal
hsc

hsc

hsc

hsc
hsc
domain-object

case

diagnosis
hsc
has-output
c as es
described-in
vehicle
case#54
has-function
hi
van
transportation
hsc
hsc
has-statussolved
diagnostic-case
tested-by
car
hp
hd
hp
wheel
test-procedure
possible-status-of
hp
test-step has-electrical-status
hp
hp engine
hi
has-state
hsc starter-motor-turns
has-engine-status
has-fault
hsc tested-by
fuel-system
case-of
electrical
diagnostic-hypothesis
-system
N-DD-234567
engine-test hsc
has-fault
engine-turns
hp
car-fault
hsc
test-for
battery-low
subclass-of
has-fault engine-fault
fuel-system-fault
hsc
instance-of
hsc
battery
hsc broken-carburettor-membrane
subclass-of
subclass-of
find-treatment

cas e c ase case
039 76
112

hsc

find-fault

electrical-fault hsc
battery-fault

has-fault
status-of
part-of
tested-by

hsc - has subclass
hi - has-instance
hp - has-part
hd - has-descriptor

test-for
starter-motor

observed-finding
finding
subclass-of
turning-of
-ignition-key

Case-based explanation generation
“In 1984, Swale was the best 3-yearold racehorse, and he was winning all
the most important races. A few days
after a major victory, he returned from
a light morning gallop and collapsed
outside his stable. The shocked racing
community tried to figure out why.
Many hypotheses appeared, but the
actual cause was never determined.”

• The SWALE project
(Schank and Leake, 1989)
- Capturing and reusing specific explanation patterns
- A focus on creativity in explanation

Reminding Thinking of other deaths of those in peak physical condition causes
the system to be reminded of the death of the runner Jim Fixx, who died when
his running over-taxed a hereditary heart defect.
Explanation Swale might have had a heart defect that caused his racing to
prompt a heart-attack.
Reminding Thinking about other deaths of young stars, the system is reminded
of Janis Joplin's death from a drug overdose.
Explanation 1 The pressure of being a superstar was too much for Swale, and
he turned to drugs to escape. He died of an overdose.
Explanation 2 Swale might have been given performance-enhancing drugs by
a trainer, and died of an accidental overdose.
Reminding Thinking of folkloric causes of death causes the system to recall the
old wives' tale too much sex will kill you.
Explanation 1 Although racehorses are prohibited from sex during their racing
careers, Swale might have died of a heart-attack from the excitement of just
thinking about life on the stud farm.
Explanation 2 Swale might have committed suicide because he became
depressed when thinking about sex.
Explanation 3 Swale might have died in an accident when he was distracted by
thinking about sex.

Analogy
• Cross-domain CBR
• Mapping (reuse, adaptation) of past solution
focused, not retrieval
• Strong theoretical support

As an aside – or not?:
– Spin-off company from our group:
– The Pumps & Pipes initiative in Houston, TX

Pumps & Pipes

Two of Houston's major
industries - medicine and oil &
gas - surprisingly have
discovered many similarities in
the technologies they use and
the challenges they face.

Starting in 2007 it has
since spread worldwide
(www.pumpsandpipes.com)

Challenges
• Better understanding of
- how people reuse episodes (cases) creatively in decision making
- the interplay between case-specific and general domain
knowledge in creative problem solving
- the explanation component in situation understanding,
anomaly detection, and anomaly removal
- how learning facilitates creative problem solving
- how results from the creative arts transfer to problem solving
- how computational creativity can support human creative
thinking
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