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Are the conclusions from Geirhos et al due to:
● the choice of the behavior decoder (wordnet)?
● an artifact of the behavioral metric (error consistency)?
● a true lack of generalization to o.o.d. stimuli?

Can we improve the decoder to achieve better behavior consistency on o.o.d. 
stimuli by including some o.o.d. examples on the training data? 
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ANNs are not at chance at predicting human behavioral 
choices for o.o.d. stimuli

ANN are shown to be at chance at predicting human choices for out-of-
distribution stimuli

ANNs underperform humans for o.o.d. stimuli
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Field of view has little effects on models' I1 behavior consistency 
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By training a logistic regression decoder on original images and using the I1 metric, 
we find that ANNs have a higher behavior consistency with o.o.d. stimuli than 
reported in Geirhos et al. 
● While a trained decoder offers slight improvement compared to Wordnet, the 
benefits vary across base models. 
● While I1 is consistently higher than K, the two metrics are highly correlated over 
different models, suggesting they provide similar information for comparing models' 
ranking. 
● Training the decoder with o.o.d. images improves behavior consistency for some 
stimuli but the gains vary across base models. 
● Field of view has little effects on behavior consistency at image level.

Evaluating Object Recognition Behavior Consistency on Out-of-Distribution Stimuli

ANNs are the leading models of the primate ventral stream 
and object recognition behavior

I1 and K are correlated over different models, and I1 is consistenly 
higher than K
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While models show weak behavior consistency for o.o.d. stimuli, they 
are not at chance level

W
or

dn
et

 (
K)

Lo
g 

Re
g 

(K
)

W
or

dn
et

 (
I1

)
Lo

g 
Re

g 
(I

1)

0.00

0.25

0.50

0.75

1.00

B
eh

av
io

r 
C
on

si
st

en
cy Edges

W
or

dn
et

 (
K)

Lo
g 

Re
g 

(K
)

W
or

dn
et

 (
I1

)
Lo

g 
Re

g 
(I

1)

0.00

0.25

0.50

0.75

1.00

Silhouettes

W
or

dn
et

 (
K)

Lo
g 

Re
g 

(K
)

W
or

dn
et

 (
I1

)
Lo

g 
Re

g 
(I

1)

0.00

0.25

0.50

0.75

1.00

Cue-Conflicts

Training logistic regression decoder with o.o.d. images improves scores 
for edge and cue-conflict stimuli with great variability over models
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Simulating a primary visual cortex at the front of an ANN improves 
behavioral consistency for edge stimuli
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Training a logistic regression behavior decoder slightly improves 
behavior consistency
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