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Introduction:

- 968 trials (nine-stimulus conditions), 864 trials (five-stimulus condition) 
- Counterbalanced de Bruijn sequences (stimulus order & ISI; Aguirre 2011)
- Orientation of linear space & condition order was varied across subject.
- Subjects responded via button-press to target shape (every 5.5 - 6 trials).

Experiment: Carry-over ERP design

Sensor Selection & Component Identification:

- Orthogonal comparison (targets versus non-targets) used to identify object-
responsive sensors-of-interest (in red).

- Center of target response was used to define object-selective component-of-
interest.  Mean amplitudes were calculated for a 100 ms window (grey).

Conclusions:
We find that changes in stimulus gamut and dimensionality cause identical stimulus transitions to evince different neural responses. The 
attenuation of neural dissimilarity for stimulus changes within the 9 space may be the basis of Millerʼs limit on absolute identification.
While we interpret these findings as sensory representations (Kahn, Harris, Wolk & Aguirre, 2010), additional work is needed to characterize 
the perceptual correlates of these ERP components.
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Stimuli: One and 2 Dimensions; Five and Nine Exemplars

Main Effect: F(2.6, 33.1) = 
5.86, p = 3.8e-3, G-G Corr.

The classic psychological finding of Miller (1956) demonstrates a limitation 
on unidimensional absolute identification performance occurring around 
seven “plus or minus two” exemplars (Shiffrin & Nosofsky, 1994). 
Is this limitation present in neural adaptive indexes of perceptual similarity?
To approach this question, we investigated the effects of gamut and 
dimensionality on the ERP response to non-face objects (Op de Beeck, 
Wagemans & Vogels, 2001).  

• Euclidean distance was modeled by 
individual covariates of interest. 
Stimulus identity and asymmetric 
bias were entered as nuisance 
covariates (NS). 

• Linear coefficients within the ∆0 - ∆3 
gamut were compared:

• Effect of condition upon the slope of 
the linear fit for small stimulus 
changes; F(1.2, 16) = 3.36, 
p = 0.079, G-G corrected. 

• Metric stimulus similarity was 
modeled as the Euclidean distance 
along the morph continuum of the 
preceding to current stimulus

• While grand average waveforms 
can visualize effects of perceptual 
distance, unbiased measures of 
effects are obtained through general 
linear modeling. 

• Mean amplitudes in the time window 
of interest were entered into a GLM 
for each subject (N = 14).

Main Effect: F(4,52) = 2.63,  
p = 0.045

Main Effect: F(1.7, 21.9) = 
12.68, p = 3.8e-4, G-G Corr.

• Post-hoc t-tests suggest a trending 
reduction in linear adaptation for the 
nine stimulus linear space; 
(five > nine); t(13) = 2.04, p = 0.062 
(two-tailed), that is altered for the 
nine stimulus circular space (poly > 
nine); t(13) = 2.38, p = 0.033 (two-
tailed). 

−2

−1.5

−1

−0.5

0

0.5

1

1.5

Be
ta

 V
alu

e 
(µ

V)

∆ 0
∆ 1

∆ 1.88
∆ 2.53
∆ 2.88∆ 0

∆ 1
∆ 1.88
∆ 2.53
∆ 2.88

µV

100 ms

−2.5

−1.5

−0.5

0.5

1.5

2.5  

Acknowledgements:
Robert T. Schultz

David A. Wolk 1
2

± SEM

± SEM

± SEM

Reprints:
http://cfn.upenn.edu/aguirre/wiki/

lab_presentations

Aguirre G, Mattar MG, Magis-Weinberg L. 2011. de Bruijn cycles for neural decoding.
NeuroImage 56:1293-1300.
Kahn DA, Harris AM, Wolk DA, Aguirre GK. 2010. Temporally distinct neural coding
of perceptual similarity and prototype bias.  J Vis. 10:12.
Miller, GA. 1956. The magical number seven, plus or minus two: Some limits on our 
capacity for processing information. Psychol Rev. 63:81-97.
Op de Beeck H, Wagemans J, Vogels R. 2001. Inferotemporal neurons represent low
dimensional con!gurations of parameterized shapes. Nat Neurosci. 4:1244-1252.
Shi"rin RM, Nosofsky RM. 1994. Seven plus or minus two: a commentary on capacity
limitations. Psychol Rev. 101:357-361.

Contact:
dakahn@mail.med.upenn.edu  
aguirreg@mail.med.upenn.edu  

http://cfn.upenn.edu/aguirre/wiki/lab_presentations
http://cfn.upenn.edu/aguirre/wiki/lab_presentations
http://cfn.upenn.edu/aguirre/wiki/lab_presentations
http://cfn.upenn.edu/aguirre/wiki/lab_presentations
mailto:dakahn@mail.med.upenn.edu
mailto:dakahn@mail.med.upenn.edu
mailto:aguirreg@mail.med.upenn.edu
mailto:aguirreg@mail.med.upenn.edu

