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(57) Abstract: An apparatus and method for training a neural network model (21) to classify patterns (26) or to assess the value of
decisions associated with patterns by comprising the actual output of the network in response to an input pattern with the desired
output for that pattern on the basis of a Risk Differential Learning (RDL) objective function (28), the results of the comparison
governing adjustment of the neural network model’s parameters by numerical optimization. The RDL objective function includes
one or more terms, each being a risk/benefit/classification figure-of-merit (RBCFM) function, which is a synthetic, monotonically
non-decreasing, anti-symmetric/asymmetric, piecewise-differentiable function of a risk differential (Fig. 6), which is the difference
between outputs of the neural network model produced in response to a given input pattern. Each RBCFM function has mathematical
attributes such that RDL can make universal guarantees of maximum correctness/profitability and minimum complexity. A strategy
for profit-maximizing resource allocation utilizing RDL is also disclosed.
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