€KTa pa3BUTHsI MIHMPACTPYKTYPhI I CO3TAHMS
HOBOTO PbIHKA IIEPEBO30K 1 OJHOBPEMEHHOIO
ero obecrie4eHs1 BBICOKOKBAT(DULIMPOBAHHBI-
MU TPYIOBBIMU pecypcamu, HEOOXOIUMO Yuu-
TBIBaTh 3(D(EKTUBHOCTh CTPOUTENHCTBA AETCKUX
JIOLIKOJIBHBIX YYPEXICHMI 1 IIKOJ-UHTepHA-
TOB. DTO, HECOMHEHHO, TAPAaHTUPYET Pe3yJIbTa-
TUBHOCTb IIPOEKTa KaK UISI KOMIIAHWH, TaK
1 cyobekTa PD, perast BaxXHEHIIE COLATb-
HBbIE 3a1a4¥ U ONITUMM3UPYsI IeMOT PaDUIECKYIO
CUTYAaLIMIO B PETMOHE CO3IaHNUsT HOBBIX IIEPEBO-
304YHbIX MOLIITHOCTEMN.

SAKJTIOMEHUE

IpemtoxxeHHAs MOIETb KOMIUIEKCHO OLIe-
HMBAET TEKYIIEEe COCTOSTHIUE KOMITAHUK U ee
CTparernuecKue HarpaBIeHUs paboThI, pecyp-
cHOe U (prHAHCOBOE 0becIIeueHre TIPOEKTOB,
PUCKM BO3HMKHOBEHUSI HEOIArOMPUSATHBIX
COOBITHI, a TAKKE TOCTUHBECTULIMOHHBIE yC-
JIOBUSI (DYHKLIMOHUPOBAHUST JKEIE3HOIOPOXK-
HOI JuHUK. Mcnonp30BaHne MOIEIN O3B0~
JISIET MPOBOUTH BCECTOPOHHUI aHAIN3 MHBE-
CTULIMOHHBIX IPOEKTOB, BBISIBIISTH BO3MOXKHO-
CTH UX BBITTOJIHEHUSI, COTJIACOBBIBATD ITIAHBI

peanu3aliiy Ha pa3HbIX YPOBHSIX YIIpaBJICHUS,
oTOMpaTh HauboIee MepCreKTUBHBIE BapyUaH-
ThI B COOTBETCTBUU CO CTpaTeTveli pa3BUTHUSI.
B xoHeyHOM cyeTe (popmanuzoBaHHas MaTe-
MaTuJecKasi MOACIb CO3MaeT MPEaOChLIKNI
K KOOpAMHALINY 1ieJieii KOMITAHUHU U CyObeKTa
P®, Ha TeppuTOpUM KOTOPOTO HAXOAUTCS
WHBECTUPYEMBIi 00BEKT, ITOMOraeT Ha 0Oase
BBIBEPEHHBIX OLICHOK U KpUTEPHEB (POPMUPO-
BaTb KOMILUIEKCHBI NTHBECTULIMOHHBIN ITPOEKT
C y4eToM HauboJiee 3HAYMMBIX ITOKa3aTesei
crpaternueckoii aesireabHocT OAO «PXK]».
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ABSTRACT

The article is devoted to peculiarities of formation of
the comprehensive investment project in accordance
with the development strategy of «Russian Railways». The
mathematical model of project selection is described,
which comprehensively considers the current state
of a company and future directions for its functioning,
resource and financial support for the planned reforms
and the risks of adverse events.

ENGLISH SUMMARY

Background.

The main priorities of the investment program of
JSC «Russian Railways» for the current period are: the
development of infrastructure to increase rail capacity;
purchase and modernization of traction rolling stock;
modernization of traffic control systems; development
of commuter traffic; improvement of social services,
including improvement training, education, discipline
levels of railway men, support of corporate health service,
etc.

With such a scenario, evaluation ofthe comprehensive
investment project focusing not only on fixed assets for
production purposes, but also non-productive fixed
assets should be based on the criteria of economic and
social efficiency. And prevailing parameters are net
present value, payback period and ROI. Precondition is
management ofinvestment projects through the «prism»
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of functional strategies of «Russian Railways», because
even profitable project with guaranteed results and a
high degree of feasibility, can only provide short-term
positive effect, and in future have a negative impact on
some aspects of company’s activities.

Comprehensive investment project of railway
transport development should create for JSC «Russian
Railways» a resource base, i. e. complex factors of
production are necessary to create a new transport
market. Comprehensive investment projectis a reflection
of targets and mission of the holding.

Objective.

The author aims at showing a new mathematical
maodel for project’s selection, which covers key aspects
of any comprehensive investment project.

Mathods.

The author uses mathematical methods and
economic analysis to support his proposal.

Results.

In practice of investment management, there is
a system of indicators on base of which it is possible
to make a project’s selection from a variety of project
alternatives. In particular, to evaluate its implementation
interms of profit maximization [ 1], cost-effectiveness [2],
to determine the attractiveness of options, taking into
account various parameters [3].

To assess the financial and economic efficiency
of projects, criteria can be divided into two large
groups depending on the fact to which extent they



take into account time factor [4]. Time factor is based
on discounting, so methods and measurements of
the first group are often called discount. The second
group includes methods without discounting of costs
distributed in time. Discount methods in modern foreign
and domestic practice are predominant at medium and
large enterprises.

Mainly four indicators based on discounting [5] are
used: net present value (NPV); profitability index (Pl);
internal rate of return (IRR); discounted payback period
(DPP).

However, in the form in which such methods are
proposed in the literature, they can be used only to
evaluate the cost-effectiveness of the project, analysis
of the effectiveness of return or payback period. They
handle financial flows, but do not take into account
technological, technical and human resources of
the company. It is not always possible to give correct
results primarily in assessing the comprehensive
investment project. Therefore, there is need for
development of models and methods for the analysis
of projects’ implementation, taking into account not
only the economic and financial parameters, but the
possibilities of the company, its development strategy
and availability of resources for the operation of input
fixed assets.

It is possible to submit in a formalized manner a
comprehensive investment project in accordance with
the strategic directions of company’s activity as a set of
components:

=<XnWw1§an>,
where X — vector of initial characteristics of the i- project;
W, — vector of characteristics of attractiveness and
feasibility of the project; R, — overall risk; V.- vector of
post-investment characteristics of the project.

Vector of initial characteristics of the project can be
represented in the following form

=(C.Y,,S,,H,T,R,1I)

(RN (Rt Ehuky R Rt W AN

where C, — objectives of the project; Y, — complex of
works on the project; S, - required financial investment;
H.— resource-intensiveness of the project; T, — expected
time of implementation; |- vector of mutual influence on
other projects.

An important aspect of the analysis is the grouping
of projects under consideration from the standpoint of
objectives, finance, conditions (resources).

Indicators of attractiveness and feasibility are used
for this purpose, which in a complex display the ability
to perform a project, taking into account strategic
directions of company’s activity, resource, financial and
time support

= <Sq3Ei7S&'7HRi> ’

where SC,— index of compliance with strategic objectives
and development of strategic capacity in project
implementation; E, - indicators to measure economic
efficiency; SR, - financial feasibility of the project; HR, —
resource feasibility.

Compliance with the strategic objectives of the
organization Str, is one of the critical factors of the
project’s success.

Strategy is defined by a set of indicators of financial
and non-financial nature (K kU . Projectobjectives C.are

formulated as a set of indicators, with their values, which
sholyld be achieved by the project’s implementation
{K I } . Itis furthermore possible to carry outa comparison

of the values of strategy indicators {K,.S”'} with the

corresponding parameters of the project { K f’ } .

Index of compliance SC:" is considered for all

strategic objectives in identified four perspectives Ifin
the project’s description parameter K is absent, the

indicator SC-S” for a strategic objective Str,is zero.

Otherwise, there is a comparison of its target values in
the project K and strategies K" with account of

current value (at time t) of K™ indicator:

KSIr, _ KPres
1 I3
KIP, _ K}Pre: .
After determining compliance assessments for
individual parameters, strategic compliance of a project

can be calculated with respect to strategy Str, by
averaging estimates for individual indicators:

sC =

S:r
KY St _ S Str
W e
where N ,ﬁ;ﬁ, — number of indicators in description of
strategy Str.

It is suitable, if each project has only one strategic
goal. In reality, it is possible that a project has multiple
strategic targets. In this case, after determining
compliance assessments for each objective, strategic
compliance of the project P, can be calculated by
averaging assessments SC*" onindividualindicators. In

this case itis advisable to take into account the importance
of strategic objectives by introducing weighting
coefficients, which can be obtained by expertise using a
method of analysis of hierarchies or paired comparisons.

Ifeach project is associated with N 5 of strategic goals,

the compliance index is determined as follows:

SCI ﬁ é wSzrk SCStrk

Stry

NS

where w™* — importance of a strategic objective.

The most desirable situation takes place, when the
project of railway infrastructure development, associated
with the creation of a new transport market, not only
solves the strategic objectives of «Russian Railways», but
also the strategic objectives of development of regions
of the Russian Federation.

Thus, a compliance index for a project with the
strategy SC,is formed, whose values are interpreted,
taking: SC,= 1, ifthe projectis consistent with the strategy;
SC, =0, ifthe project does not comply with the strategy;
0 < SC.< 1, if the project is consistent with a strategy
partially and thus is associated with the development of
the strategic potential of the company.

Criteria for determining the cost-effectiveness of the
project reflect:

Ei = <NPVi’P11’PR’IRRi>!

where NPV, — net present value; P, — profitability index;
PP.— payback period; IRR, - internal rate of return.
Net present value of the project (NPVi):

S, (1)=R.(1)
1C+z (1)

where S,(t), R.(t) — the receipt and expenditure of funds
for the project i during the period t=1... T; d, - discount
rate at time t; IC, - investments for the project.

Obviously, the net present value is a random figure
because it depends on the risk events. As required value
NPV is considered NPV, obtained from the calculation of
the favorable development of the project, i. e., excluding
the risk associated with both technical, technological and
resource constraints.

s
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Profitability index (Pl):
LS (1)-R (¢
b | £S0ORO e
=1 (1 +d, A )
Internal rate of return(IRR) is calculated for NPV, =0 .

The use of IRR, helps assess «profitability reserve» of the
projectand loss risk when changing economic conditions
for its implementation.

Financing of the projects can be carried out from
various sources. Possible sources for JSC «Russian
Railways» are: equity funds, bank loans, state and (or)
municipal budget subsidies.

Each source is characterized by its value (rate
of return), expressed as a percentage. In general,
all sources of funding can be divided into equity
and borrowed funds. Individual funding schedule is
determined for each of them.

Financial feasibility of the project shows the
possibility of the project’s implementation under the
conditions of specified investment dynamics, i. e.
project is financially feasible, if at each step of the
calculation period algebraic (with account of signs)
sum of cash inflows and cash outflows is non-negative.
Negative sum of the elements of real money flow
at a certain step of the calculation period indicates
financial non-feasibility of the project and shows that
the company is unable to pay its obligations (debt), and
measures should be taken to cover deficit.

Resource feasibility of the project illustrates
the possibility of providing project with resources,
including labor resources. Obviously, the return of the
investment project is higher if labor potential employed
in transportation is used more effective. Using, during
implementation of the comprehensive investment
project modern, effective methods of human resource
management, taking into account the level of education,
health, training and motivation will form high-performance
labor potential of the company, which is especially
important at the stage of innovation development.

The above mentioned provisions make it possible to
formulate the problem of prioritization of the implemented
projects based on the strategic development of the
company.

If by solution of a task of forming an investment
program only those projects are taken into account which
are carried out in the interests of investors and require a
profit, the most common criterion for the selection of such
projects is the value NPV. Here as an optimal option will
be considered a solution that provides the greatest total
value NPV, within defined limits:

D" NPV, - max .

ieP
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