
S1 Table: Deep learning as a tool for neural data analysis: speech

classification and cross-frequency coupling in human sensorimotor

cortex

Jesse A. Livezey, Kristofer E. Bouchard, Edward F. Chang

Fully-connected (FC) deep networks were training using Pylearn2 and Theano [1,2]. Hyperparameters are
listed in Table 1. Nesterov momentum was used as an optimizer with fixed initial momentum fraction (0.5).
The momentum fraction was linearly increased per epoch, starting after the first epoch, to its saturation
value. The initial learning rate was exponentially decayed per epoch to a minimum value. Many float
hyperparameters were searched in log-space since they typically range over a few orders of magnitude.

Table 1. Hyperparameters for deep networks

Name Type Range/Options

Init. momentum Float .5
Terminate after no improvement epochs Int 10

Num FC Layers Int 1 : 2
FC dim Int dim(task) : 1000
FC layer type Enum ReLU, Tanh, Sigmoid
log10 Weight init. scale Float -5 : 0
log10 Learning rate init. Float -3 : -1
log10 Min. learning rate Float -5 : -1
log10 One-minus learning rate decay Float -5 : -1
log10 One-minus final momentum Float -2 : -3.0102e-1
Momentum saturation epoch Int 1 : 50
Batch size Int 15 : 256
Max epochs Int 10 : 100
One-minus input dropout rate Float 3.0e-1 : 1
Input dropout rescale Float 1 : 3
One-minus hidden dropout rate Float 3.0e-1 : 1
Hidden dropout rescale Float 1 : 3
log10 L2 weight decay Float -7 : 0
Max filter norm Float 0 : 3
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