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Serial subtraction task

Serial subtraction mental arithmetic part of the Trier
Social Stress Test used to study stress responses in a
laboratory setting
Four 4-minute blocks of subtracting by 7s or 13s
Preformed mentally without visual or paper clues
Subjects speak answer to each problem
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Mean and standard deviations
Four 4-min blocks of serial subtraction
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Serial subtraction model
ACT-R 6.0 3 Parameters investigated

 Activation noise (ANS)
Base level constant (BLC)
Seconds per syllable (SYL)

Simulates a subject
performing a block of

subtractions by 7s or 13s
Verbalizes the answers

Uses the Declarative,
Procedural, Imaginal,
Goal, Vocal modules

Replace

1. Set parameter values
(by hand)

2. Run model in
architecture

3. Compare model
predictions to data

4. Decide what values to
try next . . .

    Repeat until ʻgood
enoughʼ fit is found
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cognitive model
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Fitting (or optimizing) a cognitive
model to human data is a

stochastic global optimization
problem

ANS, BLC, SYL
Number of
attempts

Percent
correct

Results when using PGA to fit model to
individual subject data
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3-D plots using slice planes  ( subjects 1 & 26 ) Black = perfect model-to-data fit
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