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Abstract

In the Thesis Work “Risk Prediction in Financial Systems by Using the
Methods of Artificial Intellect” we review one of the most actual issues among the
business problems of financial market dynamics, particularly financial risk
management and prediction.

The system of modern market is characterized with high dynamicity,
increasing competition and orientation towards the customers. Under the
competitive market conditions activities of business organizations is always
accompanied by financial risks of this or that degree, which are formed in the
process of relation with financial institutions.

Study of complex financial system requires methods of analyzing and
modeling, involving and assessment of complex methodological system in the
financial market domain of risk management. Risk management includes the
system of actions allowing solving, assessing, and operatively and analytically
processing of data, to make statistical analyze prediction and data analyzing.
Management of financial risks in the financial domain may be considered to be
multi-agent system. For this purpose in present work we review kinds of risks, as
well as various methods of analyzing and assessment. Main complexity is in the
fact that there is no unique method of approach for risk management on the
condition of modern financial market, which is the most complex system of large
dimension, from the point of effective management of entire spectra of
information and risks, requiring respective processing and implementation of
methods.

From the point of setting and solving the problem, we reviewed in the Work
numbers of algorithms, which are the methods of modern business analyzing, for
assessment and selection of effective methods of approaches of financial risk
management. We consider it to be purposeful to review and analyze wide range of
predictions. Herewith, parallel to the existed methods of prediction it is necessary
to develop the methods based on the modern scientific knowledge, particularly the
theory of artificial intellect, which is the subject of present Thesis Work.

Target of research of the Work is evolutional methods and algorithms, such as
genetic algorithms, genetic programming, Artificial Neural Networks, Self-
Organizing Feature Map, Simulated Annealing, Ant Colony Technique, Imperialist
Competitive Algorithm, Particle Swarm Optimization Method and etc.

Processes of financial risk management may be considered on the basis of multi-
agent modeling, where using the methods of artificial intellect raises its
effectiveness significantly. Different from the exact methods, evolutional methods
of mathematical programming allows us to find outcomes which are close to
optimal one within reasonable terms. Evolutional algorithms are those of searching
for the best estimated values, in which population individuals are used for the
purpose of global learning of the problematic area, also for the purpose of finding



best local outcomes, which will be finally brought to the global optimization of the
problematic area.

Modern method of approach of analysing and prediction of the financial

market is artificial Neural Networks (ANN), which is multi-layer network
structure of the neurons of single-kind elements. Most of the algorythms of
studying neural networks are based on the interactive change of metho-synepsid
shares, gradually reducing errors in processing the subject of stufying neural
network. Artificial Neural Network is the strong instrument of modeling; it is
sucessfully used for solving unordinary problems.
We are purposed to process such evolutional algorithm, which will improve
existed method of approach in particular parameter. We offer several modified
algorithm. One of them is the kind of neural networks, Self-Organizing Feature
Map (SOM), using the method of uncontrolled teaching of the network during
which abundance of the target objects is made only of the values of included
valuables and comparing of the neurons in the process of study doesn’t take place
with stages and the network learns understanding of the data structure.

Differing from the multi layer neuron network Self-Organizing Feature Map
include only two layers: input and output. Interactive method of Self-Organizing
Feature Maps is implemented in several stages; at each such stage they process only
one from the teaching samples. Another evolutional algorithm developed in the
Work is modern method of approach based on the Particle Swarm Optimization,
using so-called weighing ratio.

Innovation of the Method — distinction from the classic algorithm of Particle
Warm of classic algorithm begins in the process of interaction by selecting the
method of reclustering.

Purpose of the algorithm is swarming of particles in global (entire searching
area) or local (particular cluster) optimums of target function. To solve the task of
risk prediction we offer using of Self-Organizing Feature Maps, in the process of
studying of which it is necessary to determine so called Winning Neuron, for
which modified algorithm of Particle Swarm Optimization Method was developed,
as new method of approach for determining global optimum.

Provided calculations revealed that using of the processed method
significantly reduce amount of the calculation operations, i.e. duration of
implementation of prediction, giving rise to its efficiency. Herewith, this
algorithm is absolutely new method of approach in the field of risk prediction and
this result may be successfully used in the systems of financial market risk
management, bringing us to final results: to reduce amount of calculations and
respectively save time, which is one of the principal values of implementation of
financial market risk prediction.
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