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Top Down modeling approach 

Example of model parameters 
correlated with cognitive model 
from Mansfield et al 2011 (with 
Birte!)  
 



Mental Rotation 

Behavioural results and stimuli from 

Shepard and Metzler (1971) 

ERP figure from Heil, M. (2002), Mental 

rotation RRN with alphanumeric characters 

at Pz showing increased modulation of P3b 

with increasing angle   



response 

Mental Rotation Paradigm 



Mental Rotation Paradigm 

SAME OR DIFFERENT? 

SAME OR DIFFERENT? 



Model based approaches. 



LBA/decision process 

Threshold = speed-
accuracy tradeoff 

 

Start point = Prior bias 

 

Drift rate = speed & 
quality of processing 

 

Ter = non-decision time  

 rotation 
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Correct RT and Error 
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Event Related Potentials 
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Mr2L 
Quantile RT Errors 

Angle(deg)

E
rr

o
r 

R
a
te

 (
%

):
 m

e
a
n

0

2

4

6

8

10

0 45 90 135 180

●

●

●

●

●

different

0 45 90 135 180

●
●

●

●

●

same

data fit●

Angle(deg)

C
o
rr

e
c
t 

R
T

 (
s
):

 0
.1

 ,
0
.5

 ,
0

.9
 q

u
a
n

ti
le

s

0.5

1.0

1.5

0 45 90 135 180

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

different

0 45 90 135 180

●
●

●

●

●

●
●

●

●

●

● ●

●

●

●

same

data fit●

- B bias to Same 
- V all factors 
- Sv response 
- Ter ANGLE 



Models of MR 
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Models of MR – Mr2G 
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ERP-latent correlation 
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Mean gamma distributions 



ERP-latent correlations 
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Summary 

ANGLE 

WOW! 
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LBA/decision process 

Threshold = speed-accuracy 
tradeoff 

Drift rate = speed & quality of 
processing 

Start point = Prior bias 



Models of MR – MR2gi 

Quantiles Error Comparison 

B~lR & A~1 & v~P*A*S*C & sv~C & ter~1 & st0~1 & AS~1 & AI~1 & pc~1 



LBA/decision process 
Decision Time 

NOISE PROCESSES: 

Start Point is a
i
 ~ Uniform(0,A) 

Drift Rate is d
i
 ~ Normal (d,s) 

Drift rates vary 

randomly from trial 

to trial (normal 

distribution). 

SAME DIFFERENT 

Start 

Point 

Response 

Threshold 

Drift Rate 

Start points vary randomly from 

trial to trial (uniform distribution). 


