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Abstract. The article discusses possible expert-analytical approaches to the formation of concepts for
the road sector development, depending on the capabilities of the participants involved in specific work
programs implementation processes and the formation of an infrastructural basis for their successful
implementation. At the first stage of a model for determining the preferred option for strategic modeling
forming, the initial opportunities and prospective trends in the employment of each participant in the
development of the road sector are analyzed, aimed at reliable support in the operational condition of the roads.
The cross-section and combination of perspective trends of different participants form the so-called local
strategies of possible options for their activities planning. Information processing of local strategies is possible
using various approaches - mathematical data processing, expert analysis or graphical interpretation. The
choice of the best cumulative strategy for the activity of participants is carried out according to the criterion of
minimizing the costs of their activities.
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Introduction

Planning the activities of any enterprise is a basic function in the management system, the
implementation of which provides information on the timing and resources for its successful and reliable
operation. Strategic (or long-term) planning is the most general stage in the overall planning system, which
includes, in addition to long-term, such types of planning as long-term (five-year), annual and operational. The
solution of the constituent tasks of each type of planning has its own characteristics and uses different
approaches and methods. But the best way to solve each problem is to use the minimum amount of initial
information and the simplicity of the method for solving it. The proposed approach to solving the problem of
finding the best option for long-term planning of the road sector, covering a certain part of the road network,
is focused on such requirements.

Modeling the processes of possible long-term planning is based on the concept of a systematic
approach - a number of participants are identified in the structure of performers involved in the development
of the road sector. Based on the analysis of employment opportunities and trends for each participant, so-called
local strategies are drawn up, which form various options for long-term plans for the development of the road
sector. The processing of information describing the position of each strategy makes it possible to determine
the best long-term road planning option. In this case, the value of small costs for the total activity of all
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participants is taken as a criterion. The proposed method for determining the best option for long-term planning
is distinguished by its simplicity of interpretation, the use of minimal amounts of initial information, and the
possibility of using various approaches to solving this problem.

Main material

Strategic planning (or long-term forecasting) plays a significant role both in fundamental research of
systems theory [1, 2] and in applied models of searching for possible ways of rational prospects for the
development of the road sector [6, 7]. At the same time, various criteria are used as criteria for achieving the
goal - the best long-term plan, for example, long-term assets [6] or minimum road transport costs [7]. Despite
the achievements in the field of long-term forecasting of systems development, there is still no simple and
comprehensive method that allows, based on the minimum amount of initial information, to give an answer to
the behaviour of the system as a whole in the long term. So, today the long-term planning of the road economy
uses various models - PMS, HDM, CYCII and other similar models. But the disadvantage of this approach,
first of all, is that only the road surface is taken as a predictive element of the development of the road economy.
Therefore, there is an objective need to create such an approach to forecasting the development of the road
sector, taking into account the activities of the entire complex of participants in various processes of its
maintenance.

The creation of a strategic (long-term) planning system is based on the formation of a complex
economic system, the features of the functioning of which are its multi-criteria and multi-parametric nature.
Therefore, at the stage of such a system structural formation, it is necessary to avoid these problems to the
maximum extent, which, first of all, is possible under the condition of independent forecasting of'its constituent
subsystems development. The results of each subsystem independent forecasting are taken into account in the
procedures for evaluating the complex result according to one complex criterion.

Therefore, the development of the strategic planning model can be represented as follows. Firstly, in
the process of creating a comprehensive model of strategic planning, the capabilities and interests of different
participants should be taken into account. - p (p = 1,2.,P), whose activities are related to the road sector. For
example, p = I is a group of enterprises engaged in the state roads development, p = 2 is a group of enterprises
engaged in the material infrastructure development, p = 3 is a group of enterprises whose activities are related
to the creation and provision of all participants with basic production assets, p = 4 is the activity of enterprises
involved in the local roads development, and so on. Depending on the purpose of strategic planning, for
example a different number of participants can be allocated, these are groups of enterprises that train personnel
of different categories or groups of enterprises involved in the projects development and implementation. The
activity of each participant is determined in a certain end result, which can be evaluated by different units of
measurement. But for the first interpretation of the strategic planning model, it is proposed to evaluate the
activities of each participant in monetary terms, that is, it can be a program of work in monetary terms, a budget
for staff training, and the volume of material resources in monetary terms. In general, the activity of each
participant is defined as a certain monetary equivalent — Vp, spent or attracted by a specific participant for a
certain period of time — 7p.

Each of the road economy processes participants — p may have their own interests and trends over
time. All trends of any participant at the time of the strategic planning conceptual model formation can be
compiled according to the following features:

- volumes of activity do not change over time, that is, remain constant;

- volumes of activity tend to decrease;

- the volume of activity increases over time.

Determining the trends in the activities of each participant is a separate engineering and economic task.
For example, the interests of participants and trends in the enterprises activities involved in the national roads
development can be determined using the CYCII model.

A graphical interpretation of the strategic planning model can be found as follows. In Fig. 1, on the V'
axis, the location of the cost positions of the activities of different participants is fixed at the initial moment of
determining the best strategy for the development of the road sector as a whole — 0. It should be noted that
under "road facilities" in this case, a certain roads network, measured in kilometers, is considered. For each of
the participants in Fig. 1, thin lines reflect the possible trends in their activities. It should be noted that some
participants after a certain time may end their activities for certain reasons. So, for example, for the first

participant — p1, the period of activity is determined as Zip.
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Figure 1 — Logic-structural graphic model of determining the participants rational strategy in the road
management activity
Pucynok 1 — Jloriko—cTpyKkTypHa rpadiuHa MoJellb BU3HAYCHHS PalliOHAILHOI CTpaTerii y4acHUKIB B
TSITBHOCTI JIOPOXKHBOTO TOCIIOIapCTBA

Trends in the development of individual participants activities are determined by the certain local
strategies formation — s, where s = 1,2, ... ,S is the type of local strategy. Such local strategies in Fig. 1 are
indicated by shaded triangular zones. So, the first local strategy is determined by the fact that:

- trends in the volume of activities of the first participant — p increase;
- trends in the volume of activities of the second participant — p2 are decreasing;
- trends in the volume of activities of the third participant — p3 are also decreasing.
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For the one shown in Fig. 1 of the first connected local strategy, each of the participants carries out

certain activities in volumes, respectively — Vi, V2, V3 at certain time periods — 7, #2 and £3. Using these
parameters, it is possible to determine the so-called conditional centers of local strategies — Ifs, which will
determine the coordinates of the average values of each participant activity volumes and the time of this
strategy implementation given for the corresponding local strategy. For the first local strategy — s = 7, these

coordinates are denoted as Veep.np.1 and fcep.np.1 and can be determined by the corresponding formulas 1.1 and
1.2:

Veepnpl = (1 x Vi + 12xv2+13xv3) / (t1+ 12+ 13), (1.1)

teepp] = (Vixti tvoxt2+vixt3) / (vi+Vv2+ Vi) (1.2)

In general, the coordinates of the each strategy conditional center— Veep.np.s and fcep.np.s are determined
by formulas 1.3 and 1.4:

Veepnps =X (LsxVs) [ Tls, (1.3)

tecepnps = (X (Vsxls) | ZVs. (1.4)

Thus, for each local strategy — s, conditional centers — LIs(Vcep.np.s, fcep.np.s) will be determined. Further
calculations to determine the best strategies for the activities of all participants will include the following
stages.

Stage 1: Determination of the set of possible local strategies within the limits indicated by the
development trends of the individual road sector participants activities. It should be noted that possible local
strategies are formed depending on the number of participants and trends in their activities. Therefore,
graphically, local strategies can have different representations. So, when the number of participants is 4, the
graphical representation of each local strategy is a quadrangle of a certain outline. But, despite the number of
participants who form local strategies, approaches to determine their conditional centers are carried out using
formulas 1.3 - 1.4.

Stage 2: From the conditional centers of each local strategy I]s, perpendicular lines should be drawn
to the main axis of the strategies /].

Stage 3: On perpendicular lines from the Z-axis, the value of the estimates of each local

Cs =X (Cspx Vspxlsp) | Z(Vspx Lsp), (1.5)

where Csp is the evaluation of the s-strategy carried out by the p-participant. This estimate is determined by
dividing the volume of activity of the p-participant per unit of road economy, that is, the number of kilometers
of roads that form a certain network.

Stage 4: The obtained values of the assessment of each local strategy— Cs are subject to processing in order to
obtain a certain relationship between them — U.

Stage 5: By processing the U function, a rational Cso strategy is found, wich corresponding to the minimum
value of the Cs estimates.

Note: Steps 4 and 5 can be replaced by performing a simple expert analysis of the Cs score values distribution
across different strategies.

Stage 6: To substantiate a rational strategy — Cso, the initial conditions for its achievement are determined, that
is, the volumes of individual participants activities, trends in these volumes and their implementation
timeframes.

In general, the above algorithm for rational strategy for the outlined road sector determining is a set
of expert and analytical procedures, and an important place is played by the number of elected participants and
the development trends of their activities. The article outlines only the basic algorithm for determining rational
strategies for the activities of individual participants, which is the basis for the formation of indicators for long-
term plans. To simplify the understanding of the presented algorithm, some parameters are not detailed in the
above formulas, for example, the mechanism for calculating of multi-temporal costs and the economic and
mathematical foundations for determining the conditional centers of local strategies.
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Conclusions

The procedures for strategic planning of a certain level road sector given in the article generally
determine a possible algorithm for solving the problem. At the same time, emphasis is placed on possible
mathematical modeling and interpretation of local strategies determining processes for the individual
participants activities. A complete description of a general mathematical model formation is presented as a
description of the linear functions of the individual participants activities development and each type of activity
economic interpretations. It is possible that the formation of a complete mathematical model, which will be
quite cumbersome and has no practical meaning. A more realistic way of practical implementation of the stated
idea of long-term planning is the use of an expert-graphical approach based on a large-scale drawing of
strategies development for the various participants activities (such as Fig. 1) and further expert interpretation
of both each local strategy and a common rational strategy definition.
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AHoTanis. B cTaTTi po3risHyTI MOXIIMBI €KCIIEPTHO — aHATITHYHI MiIX0A1 10 popMyBaHHS KOHUETIIN
PO3BUTKY JTOPOXKHBOT'O TOCTIOAAPCTBA B 3AJICKHOCTI BiJI MOXKITMBOCTEH YUACHUKIB, SIKi 3aiHATI B CIICITU(ITHUX
mporiecax BUKOHAHHS IporpaMm poOiT, Tak 1 ¢opMyBaHHI 1HGPACTPYKTYPHOI OCHOBH JUISI iX YCITIITHOT
peamizamii. Ha nepiomy erami ¢opMyBaHHS  MOJEII BHU3HAYCHHS KpPAIIOro BapiaHTy CTPATEridHOrO
MOJICTIFOBAHHS aHANI3YIOThCS IMOYAaTKOBI MOXMJIMBOCTI Ta TEPCIEKTUBHI TEHJCHINT 3alHATOCTI KOXHOTO
yY4acHHKa B PO3BHUTKY JOPOKHBOTO TOCIOAapCTBA, IO CHPSIMOBAaHI Ha HaJiliHe MIATPUMAHHS B
eKCIUTyaTaIlifHOMY CTaHI BUIUICHOI Mepexi gopir. IlepeTnH Ta CHomydeHHS TEPCTICKTUBHUX TEHICHITIH
Pi3HUX y4acHUKiB (hOPMYIOTh TaK 3BaHi JIOKaIbHI CTpaTerii MOXKJIMBHX BapiaHTiB IUIAHYBAHHS X AisJIBHOCTI.
O6pobOka iHdopMamii JIOKaIbHUX CTpaTerii MOXJIHMBa i3 BHUKOPHCTAHHAM pPI3HOMAaHITHUX MiAXOMIB —
MaTeMaTHYHOI 00POOKH JTaHUX, CKCIICPTHOrO aHali3y ado rpadiyHoro TpakryBaHHs. Bubip Kparioi CykymHoi
cTparTerii JisUIbHOCTI Y9aCHHKIB 31IHCHIOETHCS 3a KPUTEPiEM MiHIMi3alil BUTPAT Ha iX AiSUTbHICTS.
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