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Primary Theoretical

Differences

e ACt-R

» LTM

— Procedural Rules

mechanisms) (knowledge compilation)
— Strength Learning: Rules get
stronger (and fire faster) with

Declarative memory elements
increase their activation with

probabllity and speed of




Discriminating Between Soar

and Act-R
CALL AN

e Previous results (e.g., VanLehn, 1996)
» Parallel power curves for computation and memory retrieval

— Computation practice speeds computation

» Procedural knowledge is subject to asymmetric access
— If 5 + 3 then 8 (Forward reasoning only)




Rabinowitz and Goldberg
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computation and retrieval

» Asymmetry of procedural knowledge

» Symmetry of declarative knowledge
o Alphabet arithmetic

» A+ 3 =7? (Answer: D)

» D -3 =7 (Answer: A)




» Procedural Group
— 72 different addition problems presented 6 times

» 36 new addition problems presented twice




Experiment 1 Results

—&— Rabinowitz Procedura
—— Rabinowitz Retrieval




Experiment 1 Results

Addition Transfer

Experiment 1

O Retrieva
B Procedural

End of Transfer
Training
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» Each subtraction problem was the inverse
of a previously seen addition problem
—A+3=D
—D-3=A




Subtraction Transfer

O Retrieva
B Procedural
0

End of Transfer
Training







Subgoal Count

Number representation » Given a letter (c):

— Recall the alpha chunk
(alphal)
Serially search for the

» (one isa character next

_ ABCD EFG HIJK or down
LMNOP... Counting up is relatively

— (alphal ISA item fast because of the

first a
second b

fourth an indirect match
next alpha?2)




Learning and Parameters

Base level Learning: decay = 0.7
Strength learning: decay = 0.5
Subgoal-countr =0.9
Retriever=1

To avoid high matching failure times all rule strengths were set to
0.486 (spp :creation-time -1000 :references 25)

Reading + Responding Effort = 1.25 sec
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Initial base levels = 0.974 (setallbaselevels 100 -1000)
Permanent activation noise = 0.15
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—4&— Rabinowitz Procedural
—— Rabinowitz Retrieval

Retrieval (n=15)
—<— Procedura (n=15)




Addition Transfer

Training

Simulation I Experiment 1

O Retrieva
B Procedural

End of
Training

O Retrieva
B Procedural




Subtraction Transfer

Simulation Subtraction Transfer

B Pr
B Procedural ocedural

o End of
Training Transfer Training




» The best Soar model probably requires the use of

SCA or the combination of recognition and retrieval
rules
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