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A. Supplement to Chapter 2

Figure A.1 Signal detection properties as a function of perceptual difficulty and
global gain. Shaded areas depict the 95% confidence interval across ten model in-
stances. The grey vertical lines are in reference to Fig 2.2D and serve to illustrate the
results for a more narrowly sampled global gain range.
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Figure A.2 A DCNN with global gain and a linear activation regime also repro-
duces the Yerkes-Dodson effect. (A) Comparison of the activation functions used for
the main experiments (sigmoidal) and an alternative (rectified linear unit, ReLU) eval-
uated in this figure. While activation regimes are comparable for small values, they
diverge for large values. (B) Binary accuracy for all levels of perceptual difficulty as a
function of global gain state. The shaded areas represent the 95% confidence interval
(CI) across ten network instances in B and C. As in Fig 2.3, this pattern of results also
reproduced the Yerkes-Dodson effect in the DCNN’s performance.
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Figure A.2 (C) Signal detection properties as a function of perceptual difficulty and
global gain. (D) Global gain level linked to peak performance per difficulty condition in
B. In line with the Yerkes-Dodson effect, peak performance was again associated with
reductions in global gain level with increasing task difficulty (as in Fig 2.3). The error
bars correspond to 95% CI across ten model instances. If multiple gain states were
linked to the best performance, the median was used to summarize them. The dashed
line corresponds to the neutral gain state from training, during which no global gain
changes are applied. (E) As in (C) but now global gain states linked to the performance
for sensitivity and bias.
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Figure A.3 Global gain changes affect task-related information and activation.
All figure conventions are the same as in Fig 2.5A.
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Figure A.4 Link between most informative network block and global gain state
shown separately for different levels of perceptual difficulty. The vertical dashed
lines indicate the data shown in Fig 2.4E and B. The shaded areas show the 95%
confidence interval across ten network instances.
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Figure A.5 Importance curves obtained from spatial scrambling at neutral gain
states. The dots represent the scrambling rate at which 20% of the baseline perfor-
mance is maintained.
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Figure A.6 Performance-gain profiles for scrambling early to late network
blocks. (A) shows a perceptually difficult task and (B) a perceptually easy task. All
figure conventions are the same as in Fig 2.6.
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