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where: w; — weighting coefficients, x; — input data, / — number of input signal, j —
number of neuron in the layer, / — number of layer, 8, — threshold level of neuron ;

in layer /.

The most important and time-consuming process of model work is training.
In neural network models, there is one or two hidden layers (excluding the input
and output layers). The obtained result signal of model is compared with the actual
value of dependent variable and from sample of the source data. After, the network
error 1s calculated and its acceptability is evaluated.

Most often, the type of nonlinearity does not fundamentally affect the
solution of the problem. However, a good choice can reduce training time. The
choice of the activation function is determined by:

1. The specifics of the task;

2. Difficulty of implementation on a computer;

3. Learning algorithm: some algorithms can impose restrictions on the type
of activation function.

The training procedure takes place in several iterations and after its
completion, the network is ready to make a forecast. The above algorithm for the
operation of a neural network 1s valid for solving many poorly structured problems
that cannot be solved by direct analytical methods.

The prediction error is a key indicator of a mathematical model quality.
Slight decrease of error can provide a significant advantage and good results for
research.

The error back propagation algorithm for training a neural network
corresponds to minimizing the error function £(wy). As an error function, the sum
of the squared deviations of the network output signals from the required signals
was used:
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where y, and y; — output and required values of the /-th neuron of the j-th layer.

In this algorithm, learning iteration consists of three procedures:

1. Definition of signal and its distribution;

2. Calculation of signals at the output of each neuron;

3. Calculation of errors for each neuron;

4. Change of weights ties.

Performing repeated cyclic substitution of sets of signals at the input and
output, as well as the back propagation of the error, the neural network is being
trained.

To simulate, research, develop, and apply artificial Neural Networks we can
use the following programs software Stuttgart Neural Network Simulator (SNNS),
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