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Abstract

Massive in-depth neural networks with numerous parameters are powerful machine learning methods, but
they have overfitting problems due to the excessive flexibility of the models. Dropout is one methods to
overcome the problem of oversized neural networks. It is also an effective method that randomly drops input
and hidden nodes from the neural network during training. Every sample is fed to a thinned network from
an exponential number of different networks. In this study, instead of feeding one sample for each thinned
network, two or more samples are used in fitting for one thinned network known as a Hybrid Dropout.
Simulation results using real data show that the new method improves the stability of estimates and reduces
the minimum error for the verification data.
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k=1 ithout d sample 1 sample 2 sample 3
k=3 without dropout sample 1,2, 3 sample 4, 5,6 sample 7,8 ,9

Figure 2.1. Small example of neural network with and without dropout when k£ =1 and k = 3.
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Figure 3.1. Dropout effect for MNIST with fully-connected network.
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Figure 3.2. Test error of MNIST for k = 1 (dropout) and hybrid dropout with k = 3 and k = 6.
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Table 3.1. Minimum, average, and standard deviation (STDEV) of test errors between epoch 100 and 300 for
fully-connected network and models for k = (1, 3,6) with MNIST dataset

Network type Minimum Average STDEV
Fully-connected 1.4% - -
k=1 1.25% 1.53% 0.000808
k=3 1.21% 1.35% 0.000517
k=6 1.32% 1.45% 0.000713
Training Cost Test error
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Figure 3.3. Training error (left plot) and Test error (right plot) of CIFAR-10 for fully-connected networks without
dropout (full), with dropout (k = 1), hibrid dropout of k =3 and k =6
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Table 3.2. Minimum, average, and standard deviation (STDEV) of test errors between epoch 100 and 300 for
fully-connected network and models for k = (1, 3,6) with CIFAR-10 dataset

Network type Minimum Average STDEV
Fully-connected 55.05% - -
k=1 54.49% 56.27% 0.008658
k=3 52.38% 54.44% 0.008369
k=6 53.13% 54.21% 0.011770

Table 3.3. Test errors for combinations of p = (0.3,0.5,0.7) and k = (Full, 1, 3, 10, 20)

Accept probability Fully-connected k=1 k=3 k=10 k=20
p=0.3 64.43% 60.17% 60.65% 62.34%
p=0.5 55.04% 54.49% 52.38% 53.18% 56.51%
p=0.7 52.86% 52.79% 52.64% 55.19%
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Figure 3.4. Plots of test errors for combinations of p = (0.3,0.5,0.7) and k = (1, 3, 10, 20).
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