Associative models of learning 1
RESCORLA AND WAGNER (1972)

AVR =ap-f-(2-Vi™)

MACKINTOSH (1975)

Aa, 2=V <|2-Vy|

is positive if
Aap is negative if "1 _VA‘ 2 ‘/1 —Vx ‘

AVp =ap-(4-Vs)

PEARCE AND HALL (1980)

Associability change
ﬂf(nfl) _ (V;(n—l) _V{(n—l))‘

a, =

Excitatory learning

Inhibitory learning
AVAT :SA ‘aA ’ﬂu_

A=y vy )

Conditioned response

CR :Vz+ _VE_




Associative models of learning 2
SOP - WAGNER (1981)

Decay functions
Pag, = Pag, L= Par)’

t _ .
Pz, = Pazy L= Pa2)' +Z[pA10 (L= pas)' ™ par - de)t_l]
i1

t
1_(1— pdlj
1-pgo

Paz, = Pazy L= Pa2)' + Pagy Par (L= Pa2)' ™
1_(1_pdlj

1-pg2

Where pg1 > paz (in simulations, pg1 = 5-Paz2)
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Learning rules

Excitatory
AVcs_ys = |—+Zt:(pA1,cs ‘Parus)
Inhibitory
AVes ys = L_Zt:(pAl,CS ‘Pazus)

Net
AVs_ys =AVis ys — AVes us

Note: L*> L

Retrieval rule

Pausizcs = chsi—us (L Paics, +2Pazcs;)

Note:0<p,<1
Note: r1 > r2 (In simulations, r1 =1, and r2 = 0.01)

Distractor rule

. AP a1, x
Pda1= Pa1 c1
. AP a2 x
= + —
Pda2= Pq2 Co

Note: C2 > C1 (In simulations, C1 = 2, and C2 = 10)

Response-generation rule
Rj = (W, jPaus +Wa,jPazus)

Note: w; is always positive, w, can be either positive or negative (wy > w,)
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PEARCE (1987)

Generalization

Excitation

n

€y =aSa-E4 j:lJ J

S, = I:)com . I:)com

ATA T P, P

A A
Inhibition
n

) i, = S ..
Ia=aSa 1A A ZJ AT

Peom . Peom

Spa =
A°A
Pea Poa

Learning

Excitatory

AE, =B-(A-En)

Inhibitory
Aly=B-(2=14)

Net associative strength
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PEARCE (1994)

Pattern learning
aj=2W o

Learning
AE=qa-f-(1-E)

Va=Ep+2.5,iE
AEp=a-f-(2=Va)



Cue

Present

Present

Absent

Absent

Associative models of learning
VAN HAMME AND WASSERMAN (1994)

Modification of Rescorla and Wagner’s (1972) model

Outcome

Present

Absent

Present

Absent

Resulting parameters in equation

AV =a, - B - (A-V])
AV =a, - B, - (0-V,"™)
AV, =a, - - (A=Vy")

AV =a, B, (0-V,"™)

o = learning rate parameter for cue i present (positive value)

o = learning rate parameter for cue i absent (negative value)

B1 = learning rate parameter for outcome (positive value)

B2 = learning rate parameter for outcome (positive value lower than f3;)

6
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DICKINSON AND BURKE (1996)
Modification of Wagner’s (1981) SOP model

Learning rules

Excitatory

t t
AVchs—us = L+Z(pAl,CS ‘pAl,us) + L+Z(pA2,CS ‘pAz,us)

Inhibitory

t t
AVc_s—us = L_Z(pAl,CS 'pAz,us) + L_Z(pAZ,CS 'pAl,us)

Net

+ p—
AVis_ys =AVes_ys —AVes_ys
Note: L™> L



