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The methods of modelling and prediction of risk as possible directions to increase 
the stability and sustainable development of transport enterprises of Ukraine are de-
termined. The basic modelling techniques which should be used in solving these prob-
lems are determined as well. 
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Problem statement and topic urgency. Today economics does not always offer to 
the society either effective tools for solving pressing current development problems or 
fundamental approaches for the idea forming of the future society development. The cat-
egory «uncertainty» is an integral part of the economic activities’ conditions and interre-
lates with many economic phenomena and processes, and society as a whole. Economic 
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activity in the modern society supposes the selection of the direction development in con-
ditions of the constant environment changes, which complicate the  prediction of future 
actions being required. The development conception of modern society provides the pri-
ority investments in the human capital, its quality increasing, including the life quality, 
product quality improvement, services and competitiveness of the innovative economy. 

Beginning or aggravation of the crisis phenomena in the economies of many countries 
those are traditionally considered as economical developed and successful, rich and social 
oriented ones make review approaches to business conducting, including the risk predic-
tion and minimization. Therefore, it is necessary to improve the risks research methodol-
ogy on the transport enterprises. 

Basic research analysis. Such Ukrainian and foreign advanced scientists as A.R. Posner 
and P. Drucker, R. Kaplan, D. Bell, M. Young, T. Stewart, L. Edvinson, M.V. Vachevskyy, 
V.A. Zharov, P.P. Krainev, V.A. Potekhina, V.P. Soloviev, V.D. Bazylevych and many oth-
ers deal with the problems of uncertainty and risks in the economy. 

Despite of the great amount of scientific papers and significant achievements in theory 
and practice the problem of the risk modelling and management in transport is not lit 
enough and requires a further study. 

The purpose of the research. The purpose of this article is to analyze methods of the 
risk modelling and prediction as one of the possible ways for increasing the efficiency of 
the transport companies’ activities. 

The object of the research is the study of transport enterprises in the modern condi-
tions of uncertainty.  

The main material presentation. The features of modern development is a probabil-
ity of abrupt, often negative changes in the enterprise environment, provoking instability 
of its internal environment. The unpredictability and spontaneity of the external manifes-
tations that are on the surface, have deep, often essential changes of understanding which 
allows us to predict these changes and anticipate their results. For transport enterprises 
the adaptation problem to sudden and unpredictable environment changes (if it is a mar-
ket, a political environment, etc.) is transformed into the prediction and minimization 
problem of the risks’ actions  which are associated with it. 

The economic systems’ management, including transport systems, in terms of adapta-
tion to changing and unpredictable environmental conditions (which consists of consum-
ers, customers, amounts and conditions of supply and procurement) provides the strategic 
plans’ variability of the systems’ development management, the adaptation of the produc-
tion programs and plans, the adjustment of economic activities, the modeling of economic 
risks, searching of mutually beneficial relations with other economic entities. The compa-
ny risk management (including transport risks) must be carried out both in current man-
agement, which includes adjustment of current activities, and in the sphere of the for-
mation of strategic activity alternatives. 

In competitive conditions of a decision-making is always associated with risk for rail-
way transport enterprises. The company can incur a significant loss of funds invested in 
the development, if potential customers turn to other companies. Besides, the actual traf-
fic volumes may deviate from the plan level because of sudden changes in the demand 
dynamics for transport services, changes in the transport structure under the influence of 
competitors. A compensation for such changes is possible for account of the creation of 
various reserves, but it is necessary to have an effective combination of mathematical and 
heuristic methods of accounting and the risk management [2]. 
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One of the risk assessment methods is the economic and mathematical modelling. This 
method admits the graphical construction of solutions that can be taken. The main thing is 
a right model choice based on the concrete situation. The imitation modelling of financial 
company risk is quite long-term. Nearly every company has an opportunity to model its 
financial risk. In the economic and mathematical modelling a choice of criteria (an objec-
tive function) and factors (a limit system) are main ones. 

For the optimal risk level assessment under the market conditions a set of models are 
developed that can vary a risk level by changing the characteristics of the economic situa-
tion with a choice of the best planning decision considering  applications from a person 
who makes decisions every time. The modelling process is presented in the diagram: 

 
  
 
  
 
 
  
  
 
 
 
 

Fig. 1. The modelling process 
 
The essence of the process includes the following: during the first stage the necessary 

output information for each certain case is input, then a series of intermediate calculations 
is carried out, the results of which there are separate elements within the overall model of 
optimal risk level determining. At various stages of the calculations additional infor-
mation is input. 

According to the modelling results before making a final decision a manager receives 
the following information: 

1. An optimal risk level which is calculated by the optimization of any index of the 
transport company. 

2. An appropriate predicted optimal variant to this index. 
3. An economic evaluation of the received expected variants (revenues, expenses, 

profits that the company may have in a case of this case agreement).  
4. Losses are possible related to the possible risk variants. 
The calculation of certain time features and, as a result, the quantitative risk assess-

ment are the main things in the risk assessment.  
The risk is mathematical expressed by the probability of coming losses which is based 

on the statistic data and can be calculated by the very high accuracy. To quantify a risk 
value it is necessary to know all the possible consequences of any certain action and the 
probability of the consequences by themselves. Probability characterizes the measure of 
uncertainty in the occurrence of a certain event in the future. 

In the statistical analysis the risk value is measured by an average expected value and 
a variation.  

Monitoring, analysis of enterprise development

Identification, analysis and ranking of threats

Identification and assessment of risks

Analysis and risk modeling

Forecasting and elimination of hazards associated with risks
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In this case the dispersion measures a probable average result and is an average 
weighted value from the squared of the deviations of the financial results of risky invest-
ments from the average expected ones: 

                                                                                                     (1) 
where – a dispersion; 
X – an expected value for each case of financial resource investments; 
X – an average expected value; 
n – an investment amount of the financial resources (frequency). 
For a final decision-making the variability degree of a possible result should be deter-

mined. For this the average quadric deviation is calculated: 

                                                                                                                (2) 
The variation shows the extent or degree of a deviation from an actual average value. 

With the help of a variation coefficient it is possible to compare the variability of character-
istics, expressed by different measurement units. The variation coefficient is calculated: 

                                                                                                                   (3)  
where V – a variation coefficient; 
 – an average quadric deviation; 
X – an average expected value. 
As a variation coefficient is higher, then fluctuations are greater. In modern conditions 

a probability calculation of financial enterprise risks on the basis of a dispersion, a varia-
tion coefficient and average values as parameters of statistical analysis is a primary meth-
od of the financial risk assessment of the company. 

With the help of a statistical method of a risk assessment, that is, on the basis of a dis-
persion calculation, a basic deviation and a variation coefficient we can estimate a risk not 
only a certain agreement, but a business activity in general for a certain period of time. 

The advantage of this method is the simplicity of mathematical calculations, and the 
disadvantage is the need for a great amount of output data. 

Other analytical methods of a risk assessment are used. The factor analysis of financial 
risks is the most promising. For example, an investment risk is assessed by the presence 
of the investee prospects’ development, the competitiveness level, the number of signed 
contracts and the received applications. Then the coefficients of business activity, finan-
cial stability are calculated, the probability of bankruptcy is determined. The analysis of 
these indexes allows us to estimate the financial stability which, in its turn, is a criterion 
of a risk assessment. The relationship between the financial stability of a transport enter-
prise and a risk is directly proportional and as soon as the company becomes financially 
unstable a risk of bankruptcy is emerged. 

Recently, the expert evaluation method is widely used. It is implemented by the way 
of the conclusions’ analysis of experienced professionals. It is desirable that experts ac-
company their assessment estimates with calculations of the probability of the various 
losses’ emergence. Each expert, who works individually, is given a list of possible risks 
and proposed to assess them. Then the experts’ assessments are analyzed in their contra-
dictory that is they must meet the following rule: a maximum allowable difference be-
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tween the estimates of two experts of any kind of risk does not exceed 50%, what allow 
to eliminate unacceptable differences in the estimates of experts probability realization of 
an individual risk. 

The method of Delphi is a variety of an expert method. It is characterized by the ano-
nymity and a controlled feedback. The anonymity of the committee members is provided 
by the way of their opportunity depriving to interact, that not giving them an opportunity 
to jointly discuss answers to the questions. The purpose of this approach is to avoid 
«traps» of a group decision-making and a leader opinion dominance. After analysis of all 
assessments through the controlled feedback a generalized result is reported to each 
member of the commission. The main purpose of this action is to allow experts to get 
acquainted with estimates of other committee members, without feeling pressure through 
the understanding of who exactly gave a particular assessment. After this action the eval-
uation can be done again. During the expert risk assessment much attention should be 
paid to the selection of experts, because from the correctness of their estimates depends 
on  what decision will be taken.  

In a general case the process of a decision-making and risk evaluation with the help of 
a decision tree involves the following five steps. 

Step 1. The task statement. It will allow us to make a task description of a decision-
making to the mathematical formalization. The following basic procedures must be car-
ried out: an identification of opportunities for information gathering for an experimenta-
tion and real actions; a list of events with a certain probability which may be occurred; an 
interim order of events is established. 

Step 2. The building of a tree of goals. 
Step 3. The estimation of probabilities of environment states, that is, a comparison of 

chances of each concrete event emergence. It should be noted that these probabilities are 
defined either on the basis of the present statistics or an expert way. 

Step 4. The establishment of winnings (or losses, as winnings with a “minus” sign) for 
each possible combination of alternatives and environment states. 

Step 5. The decision of a task, systems, which are summed up in a number of papers. 
A method of social and economic experiment is rather perspective that provides indi-

vidual experiments on standard financial situations holding. In practice, the method of 
analogies is widely used to assess a risk. The method of analogy is used in that case if 
other methods of a risk assessment are not acceptable. On the basis of scientific publica-
tions or practical experience of other enterprises experts assess probability of the certain 
events’ coming, obtaining of desirable financial results, a degree of a financial risk. 

On the basis of a method of analogies a financial strategy and tactics of many busi-
nesses are built. 

Conclusions. In the present situation the transport companies’ functioning is possible 
only with taking into account all risk factors and a minimization of their consequences. 
The risk modelling process should be focused on the company efficiency improvement. It 
is possible in a case of transferring of responsibility and appropriate authority of an op-
erative decisions-making to lower government levels, leaving only issues of a strategic 
planning and a general strategy constructing of the transport company activity to the cen-
tral apparatus. Strategic planning questions are required the fundamental researches of the 
problem of uncertainty and risks. A system of indicators should be formed to help assess 
a risk level on based of statistical data. It can be implemented by a system of economic 
and mathematical modelling, an aim of which is to identify scientific-grounded alterna-
tives of development taking into account risk situations. 

285



 
 

   

   .  «   », 2014. Bun. 30

REFERENCES 
 

1.  Transportnyi compleks Ukrainy: ekonomika, organizatsia, razvitie: Sb. nauchnykh trudov. Za red. 
Tsvetova U.M. [Transport complex of Ukraine: the economy, organization, development]. – K.: IKTP-
Tsenter, 1995. – 198 p. 

2.  Klebanova T.S. Teoria ekonomicheskoho riska  [Theory of economic risk]/ T.S. Klebanova, E.V. 
Raevna – X.:Izdatelsky Dom «INZEK», 2003.– 156 p. 

3.  Dmitriiv I.A. Metody planuvannia ekonomichnogo rozvytku pidpryiemstv ATP z urachuvanniam 
faktoriv ryzyku: Zb. nauk. prats. [Methods of economic planning businesses ATP considering risk factors]/ 
Pidpryiemnytstvo na transporti – KH.:KHADU,2012. – . 98 – 104. 

4.  Tvoronovych V. I. Ekonomichne prohnozuvannia [ conomic forecasting]// – K.: «Nasha sprava», 
2002. – 250 p. 

5. Tvoronovych V. I. Intehralnyi pidhid do rozv`iazannia deiakych ekonomichnych pytan na transporti 
[ ntegrated approach to solving some of the economic issues in transport] // Economist – 6. – 2007. – P. 49 – 51. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

286


