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Ritka neurális hálók pontossága és robosztussága Watts-Strogatz háló alapokból

Neural Networks are the most popular tools in today's Artificial Intelligence. Sparse Neural Networks (SNN) have many potential advantages, for example lower memory requirements and potentially faster computation. In addition, they can also help to avoid overfitting. Sparsity can be achieved in several ways, among which one of the most frequently used methods is pruning. Recently, Stier et al. proposed another approach, using specific classes of sparse networks known from Network Science and use them to 'prior' the artificial neural network. The relationship between these two sparsification methods is yet unclear.
In this paper, we study the use of Watts-Strogatz (WS) network priors to generate SNNs through a series of computational experiments. In particular, we train the generated SNNs on the MNIST dataset and investigate the sparse network's accuracy and robustness (against adversarial attacks) as a function of network structure (network statistics) and on the generating parameters of the WS prior. In addition, we also generate sparse Recurrent Neural Networks (RNNs) using WS priors.
We identify WS parameter ranges that yield the best accuracies on the MNIST dataset. These ideal parameters yield random graphs. Comparing these sparse RNNs to sparse networks gained using the gradual pruning of a full network, we find that sparse RNNs from WS priors can match the performance of full networks and can outperform pruned networks even at higher levels of sparsity. This whole work contains the studies of two of us in sparse neural networks. It constitutes the first effort in the direction to explore network priors proposed by our advisor.
In this paper we show that the new prior based sparsification technique not only works but has promising results. Furthermore, it confirms the findings of Stier et al.: there is only a weak negative correlation between (density, average path length, number of layers) and (accuracy, and robustness).
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