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Developing Fast Machine Learning Algorithm based on Auxiliary Function-based
Optimization Approach
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We derived a quadratic auxiliary function with a look-up table for 2-layer neural
network with a tangent hyperbolic activation function. Also, for training multi-layer neural network, we
showed the auxiliary function could be designed from the output to the input recursively, and improved
the algorithm based on a new concept of “ back propagation of target” . By experiments with MIST
handwritten digit database, we showed the derived algorithm needed much less iterations for convergence
than a conventional adaptive gradient method.
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