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1 Introduction 

Now the major stock exchanges and large companies are 
working on the automated exchange robots. Such 
complexes are proving their worth, earning hundreds of 
millions of dollars to owners. According to research by 
foreign experts they say that now is about 70% of the robots 
perform trading operations. The securities market is an 
indispensable tool to make investment in securities and to 
assess the value of assets. It facilitates the conversion of cash 
savings into investments, increases the possibility of 
production growth and scope of treatment used by the state 
for the purpose of macroeconomic regulation. An active role 
in the securities market plays banks and investment 
companies. For them, a very important problem of 
forecasting prices in the securities market, especially in 
times of crisis, when volatility and increased risks are 
increasing. To improve the quality of forecasts possible with 
the methods and algorithms that take into account the 
fundamentals of the companies’ issue, technical indicators, 
constantly coming news, the mood of other traders; also 
promising way is the use of neural networks and artificial 
intelligence. Applying these methods will increase the 
quality of decisions; investment companies solutions that 
will strengthen their position in the market. Over the past 
fifteen years, a view has emerged that computing based on 
models inspired by our understanding of the structure and 
function of the biological neural networks may hold the key 
to the success of solving intelligent tasks by machines [1]. 

2 Overview of the study area 

Trading robots simplify trading, spare your time and can 
even provide risk management thus limiting your losses. 
However, they are incapable of replacing a human trader. 

“No fear, no greediness”, - this is how trading robots are 
usually described. They are deprived of emotions which can 
lead to certain trading mistakes. They are attentive and 
careful; their actions are exact and logical. Robots can assist 
you in routine work and they also can implement trade 
strategies which are difficult or impossible to use manually. 
However, you should not overestimate trading robots. After 
all, the machines are invented by people [2]. However, with 
help of neural network it is possible to solve this problem.   

One of the new approaches to improve the forecasting 
system of exchange rates for traders will be the using of 
training neural networks and artificial intelligence’s 
technology. This socio-economic system can improve the 
accuracy of forecasts, exchange rates, and improve the 
quality of investment management. What is a neural 
network? In the second half of the nineteenth century two 
schools contended for scientific prevalence: the reticularists 
claimed that the neurons system formed a continuous, 
uninterrupted network of nerve fibres whereas the 
neuronists asserted that this neural network is composed of 
a vast number of single, interconnected cellular units, the 
neurons [3]. Neural networks solve the problem, algorithm 
of solution, which we do not know. 

Neural networks can already have been used in their 
programs. 

Modelling of biological neural networks is only 
available to supercomputers 
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The artificial neural network consists of artificial 
neurons (neurons biological analogues) 

Artificial neural network has the following structure: 
1. The input layer - transmission of information into the 

network 
2. Hidden layer- information processing 
3. Output layer- output the necessary information. 

 
FIGURE 1 Artificial neuron  

Figure 1 shows the general scheme of artificial neuron. 

2.1 AGGREGATION – ADDER 

The modified by weights signals are aggregated by neuron. 
Most often, they are simply added together. The signal at the 
output of adder is called postsynaptic excitation. The 
passage through the activation function. Sometimes for 
getting output signal uses function .It is called the activation 
function of the neuron. 

 
FIGURE 2 Model of artificial neuron 

Figure 2 shows the simplest model of an artificial neuron. 

Those 1 i nx , x , x  are the input signals  

1 i nW ,W ,W  - the weight of the input signals. 

Further, the input signal is multiplied and summed 
weight. Then, the output signal is output directly or through 
a function called activation function and it produces a value, 
which is also transmitted to the output. 

3 Adopting relevant technology 

There are 2 classes of neural networks: 
1. Feedforward network  

 
FIGURE 3 Feedforward network 

Figure 3 shows the classification of neural networks. 
Firstly, in input layer we get data, then those data handles in 
hidden layer and preprocessed data outputs in output layer.   

The Feedforward network signal is like a straight line. It 
doesn’t have feedback. 

2. Recurrent Network 

 
FIGURE 4 Recurrent Network 

Figure 4 depict the second class of neural network it calls, 
Recurrent Network. 

In recurrent networks signal is like circulates. It has 
feedbacks. 

They allow us to solve complex problems than the first 
class, which are not able to solve such problems. 

3.1 NORMALIZATION AND SCALING 

To all input data were equal, apply normalization  
To get comprehended output, applies scaling. 
If you want to send / receive the nominal data, use the 

method "one of N".  
Separating the network solves several tasks at a number 

of separate networks that solve one task often yields positive 
results. 

Hidden layers form a combination of pre-processed data, 
which uses the output layer in the outputting of the decision. 

Hidden layers can find common signs and clues in 
solving problems. 

Training of Network 
There are two stages of "life" of the network. 
1. Training - training network perform the tasks for 

which it was created. 
2. Functioning- network is used to perform a task and 

gives correct results. 
Two stages of training network 
1. Training by a teacher 
2. Training without a teacher 
Figure 5 depict ways of Network training. Indeed the 

ways is very much. One of them - the quickest descent 
method. Training takes place with the teacher. The set of all 
possible combinations of the weights and errors fault. The 
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purpose of the quickest descent is fall into the cavity, where 
the error is smallest. 

 
FIGURE 5 Cycle of training 

 
FIGURE 6 Surface of errors 

We need to find a middle ground training factor. If the 
training rate is too high then you can quickly achieve a result, 
but the training may not be accurate. If the training rate is 
too small, the process in the computer can take a long time. 
There is such a thing as a moment, it helps to find a point 
where you have to reduce or increase the rate or delay. 

Coefficient of training - how much the values of the 

weights of neurons every step of learning is changed. 
In order to quickly arrive to a minimal error, introduced 

a moment that changes their own training rate. 
The initial values of the weights of neurons in 

feedforward networks set accidentally. The networks have 
innate abilities. 

Figure 6 show the surface with errors. Hidden layers of 
neural network trained using the method of error 
propagation. 

Eligible to do a great training set. After each stage of the 
training sample must be random jumble. A neural network 
that is trained independently must be at least three times 
more neurons compared to the number of options. 

The random distribution of the starting weight factors 
are not suitable for self-organizing neural networks. 

The training set is a set of samples used to adjust or train 
the weights in the neural network to produce the desired 
outcome. The validation set (sometimes called the test set in 
machine-learning vocabulary) is a set of samples used to 
find the best neural-network configuration and training 
parameters. For example, it can be employed to monitor the 
network error during training to determine the optimal 
number of training iterations or epochs. It can also be used 
to determine the optimal number of hidden neurons. The 
validation set is used to stop to choose between multiple 
trained networks. When the validation set is used to stop 
training, the neural network is optimistically biased, having 
been exposed to the data[]. 

5 Conclusions  

Since the purpose of the study is to solve scientific problems, 
testing trading strategies and training algorithms of neural 
networks and artificial intelligence, you can implement this 
program in all companies, and automate the sales and 
purchases.  
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