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A significant number of problems and associated addi-
tional expenses emerge for operators due to imperfections
in the existing technology of operational planning of the
functioning of railroad transport as a part of the intermodal
transportation system. The source of problems is not only
the process of transportation of containers by rail but also
the processes that occur immediately before and after it.
These processes are uncertain because of their probabilis-
tic nature. Their random nature provokes additional idle
time of rolling stock, causes additional operator expenses,
and reduces the quality of customer service. However, the
direct influence on them is very difficult or economically
inexpedient.

The study shows that taking into account the proba-
bilistic nature of these processes to reduce their negative
impact is most effective precisely at the stage of operational
planning of the functioning of railroad enterprises involved
in the intermodal transportation process. One should note
that it is necessary to take into account random factors of
processes of formation and processing of container trains at
stations, their movement along sections and transfer to a port
simultaneously in order to improve the quality of such plan-
ning. However, the arrival of containers at terminal railroad
stations requires special attention.

It has been proven that the key to the solution to the
problem of synchronization of the processes is the formation
of automated technology for the organization of the transpor-
tation of containers by railroad.

We have formalized the technological process of forma-
tion and movement of container trains to seaports in the form

of a model of stochastic optimization using a mathematical
apparatus from the theory of point processes for this purpose.
The optimization criterion for this model represents the
operating expenses of an operator for the organization of the
railroad part of intermodal transportation. The stochastic
nature of the model gives a possibility to find the optimal pa-
rameters of the operational plan for the organization of con-
tainer transportation while controlling a level of certainty
in the possibility of implementation of the plan taking into
account the probabilistic nature of the constituent processes.

Based on the developed model, software was created in
the MATLAB programming environment and an automated
technology for moving container trains was formed. The ap-
plication of the proposed model in the formation of railroad
container transportation technology could reduce operating
expenses of a railroad part of intermodal container transpor-
tation by at least 10 %.

Keywords: intermodal container transportation, random
point processes, stochastic optimization, railroad container
transportation.
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A method has been proposed to form the optimal struc-
ture of regional state investments, which contributes to
the strategic goals and objectives of the socio-economic
development of a region through the advanced develop-
ment of human capital. The dynamic model has been con-
sidered representing a mathematical programming problem,
which describes in the form of recurrent dependences the
chain of channels of influence: “the structure and volume
of investments—the indicators of the regional human
capital—the indicators for the socio-economic development
of a region”. The weighted average of degrees in achieving
the target values of resulting indicators of socio-economic
development of a region on the considered horizon of plan-
ning has been used as the objective function. Recurrent
dependences are the lag econometric models of panel data
involving the main components. To construct three types of
models (the through models, those with the deterministic
and random spatial effects) using the Best Subset method,

the open-source software R was employed. The best mod-
els were chosen with the help of tests by Wald, Hausman,
and Breusch—Pagan. The limitations within the model are
a series of assumptions about the processes of the develop-
ment of human capital and the socio-economic development
considering the uncertainties. The optimization variables are
shares of the distribution of investment resources based on
the investment directions and years. Based on the results of
modeling and numerical calculations on the example of sev-
eral regions of Russia in dynamics over the years, the optimal
investment structure has been proposed. A given structure
enables making the maximum progress towards achieving the
target values of strategic indicators of the development of a
region through the development of human capital.

Keywords: socio-economic development of a region, hu-
man capital of a region, optimization of investment structure,
multi-period economic-mathematical model.
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This paper has considered the task on determining a
driver’s failure-free operation in the transportation system
of a city taking into account traffic jams. A driver’s time of



stay in traffic jams leads to an increase in his/her psycho-
emotional condition, an increase in the level of fatigue, and,
therefore, to a decrease in failure-free operation. The level of
a driver’s failure-free operation directly affects road safety.
The driver’s failure-free operation within the elements of a
transport system determines the probability of a traffic acci-
dent, which depends not only on the network parameters and
traffic flows but, first of all, on the response time of the driver.

We have developed models for assessing a driver’s fail-
ure-free operation along the sections of a transport network
and transport nodal points taking into account traffic jams.
They have made it possible to assess the probability of a
traffic accident for the average driver. The models take into
consideration the impact of a traffic jam by changing the
response time of a driver, which is a function of changing
the level of fatigue.

To determine by how many times the probability of a
traffic accident for the average driver along the sections of
a transport network and in traffic nodes with a traffic jam
exceeds the same probability along the same elements of the
transport system without traffic jams, we considered the ra-
tio of the probabilities.

The adequacy of the models has been verified by compar-
ing the ratio of the probabilities of a traffic accident with
the traffic jam along the sections of a transport network and
without it to the corresponding ratio of the number of traffic
accidents along the same sections of a transport network and
at intersections.

The developed models that take into account traffic
jams for assessing a driver’s failure-free operation along the
elements of a transport network make it possible to compare
and evaluate various project solutions to improve road safety.

Keywords: driver failure-free operation, traffic accident,
transport system, traffic jam, response time.
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Traffic flows in large cities have a non-uniformed character
of origin and changes. The main parameters are often sensitive
to the changes in the environmental conditions, specifically,
the time of the day, season, etc. The magnitudes that character-
ize traffic flows have a stochastic nature and therefore they are
difficult to predict. According to this, indicators such as inten-
sity, density and traffic speed over time and space are uneven.
Taking this into consideration, during the development of traf-
fic management schemes, there arises a necessity to take into
consideration additional factors which are of probabilistic na-
ture. This approach provides more opportunities in the traffic
management process and makes it possible to use appropriate
ways to choose traffic management methods in certain cases.
This process involves detailed studies of traffic indicators.
The approaches and methods for studying the main indicators
of traffic flows were given. They include both field methods
and simulation, which involves accounting of mathematical
and physical patterns of traffic flows. It also makes it possible
to predict the situation when choosing a traffic management
scheme with the use of computer equipment. The results of
the studies, which were conducted according to the described
methods, were analyzed. These results indicate a close rela-
tionship between the relative traffic composition for the types
of vehicles and the indicators of queuing and delays within
the intersections. According to the results, mathematical
dependences characterizing this relationship were obtained.
It was established that the choice of a road traffic scheme at
intersections should be made taking into consideration the
traffic flow composition, as each regulation type is effective for
a particular case.

Keywords: traffic composition, traffic flow, traffic man-
agement scheme, traffic delay.
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A method for portfolio formation, based on the logical
methodological technique for configuring projects-candi-
dates, which are represented by the S-curves of a cost flow
and expected results, has been proposed. The application
of the technique makes it possible to present a portfolio as
continuously going processes of accumulation of potential
attractiveness of different combinations of projects rather
than a static totality of projects. Configuring has been
shown to allow finding such a sequence of the mutual loca-
tion of projects within a portfolio, in which the criterion,
taking into account different types of the flow, reaches a
maximum value. Using the S-curves makes it possible to
account for changes in the indicators of flows that depend
on the time of starting a project in the portfolio and affect
its attractiveness.

The developed model of portfolio formation, the system-
creating factor of which is the configuring technique, re-
vealed the relations between its structural elements, which
made it possible to identify the essence of the criterial at-
tractiveness indicator and a portfolio configuration criterion.
In calculating attractiveness, the proposed technique for the
S-curve coagulation procedure, which implies the discount-
ing of cumulative flows, was used. This coagulation enables
obtaining an integral indicator that takes into account the
specific features of particular S-curves and opens up the pos-
sibility of using any type of flows in the problems of assessing
and comparing projects and portfolios.

Based on the attractiveness indicator and the use of a
procedure for rationing the discounted cumulative flows,
a portfolio-forming criterion has been developed. It was
established that the criterion adequately reflects a greater
attractiveness of projects with a decreasing character of
costs and less funding time at the same parameters for the
expected results. This fact has been proven by the results of
computer simulation. In addition, it was confirmed that the
constructed method makes it possible to take into account
the strategic importance of a project, the specificity of a
portfolio financing schedule, as well as the specific features
in the character of changes in a project cost and the expected
project result.

Keywords: project attractiveness, feasibility, result at-
tainability, S-curves, discounting of a cumulative flow, ra-
tioning.
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An information technology has been proposed that aims
to resolve the task of planning the fulfillment of orders for
manufacturing products at food enterprises under condi-
tions of uncertainty and risk. The information technology
is based on combining the ant colony, gray wolves, and
genetic algorithms, as well as the constructed mathematical
model of the operative execution of orders. The advantages
of algorithm combination include the formation of alterna-
tive variants of plans and the avoidance of local optima.
The proposed mathematical model includes the partial
criteria, constraints, as well as an evaluation function, for
determining the effectiveness of the compiled plan of order
execution. The application of a petal diagram and an addi-
tive convolution of partial criteria has been suggested to
illustrate the clarity of a variant of order fulfillment. The
mathematical model makes it possible for a DM to define
any set of partial criteria to take into consideration the pat-
terns of order execution.

The information technology ensures rapid reconfigura-
tion of the current plan of order execution in the event of
emergencies or the need to urgently fulfill a certain order.

Keywords: mathematical model, scheduling order execu-
tion, combined algorithm.
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A model for managing the investment process has been
proposed, using an example of investing in information tech-
nologies (IT) taking into consideration that a given process
is multifactorial in character. The difference between our
model and those constructed previously is that, firstly, it
considers the investment process as a complex structure, for
which it is not enough to model it as a one-factor category.
Secondly, our model is based on solving a bilinear multi-step
quality play with several terminal surfaces. The solution has
been derived within a new class of bilinear multi-step games
that describe the interaction of objects in multidimensional
space. Consideration of the investment process in such a
statement provides an opportunity to adequately describe
the process of finding rational strategies of players in the
course of investing in information technologies. The study
conducted has made it possible to implement the model’s
programming code in the MATLAB simulation environment.
Software product, the decision support system “IT INVEST-
MENT?”, has been developed. The mathematical core of the
DSS is based on the application of a new class of bilinear
differential games. The proposed solution makes it possible
to find the optimal investment strategies for potential in-
vestors; its application enabled to reduce the discrepancies
between forecasting data and actual return on investment,
for example, in IT projects. The resulting solution has made it
possible to represent graphically the sets of preferences of in-
vestors in the process of investing in IT projects, taking into
consideration the multifactor character in multidimensional
space. It has been shown that such an approach, combined
with the application of computer simulation and DSS, would
provide an investor with wider opportunities to analyze and
choose rational financial strategies.

Keywords: optimal investment strategies, decision sup-
port, multi-step game, software product.
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