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MATHEMATICAL MODELS AND INFORMATIONAL TECHNOLOGIES OF INNOVATIVE
PROJECT ARRANGEMENT IN THE STAKEHOLDERS’ SYSTEM

During the involvement of innovative projects into knowledge-intensive high-tech enterprises, the process of creating a system of interested stakehold-
er management becomes vital. The given work contains the results of conducted analysis concerning the problem of innovative potential management
of high-tech enterprises. The necessity of the analysis of informational technologies in the conditions of the non-equilibrium economy is considered.
Various models of project management in the system of stakeholders are presented in the work. The stages of Nicholas model are considered. A math-
ematical model is proposed for the management and investors of the project, in terms of maximizing profits under specified constraints.
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P. B. IIETPOBA, O. 1. TIOBIYEBA, A. 1. MOPO30BA
MATEMATHAYHI MOJEJI I THOOPMAIIAHI TEXHOJIOTTI OPTAHIBAIII IHHOBAIIIMHUX
TMPOEKTIB Y CUCTEMI CTEMKXOJIJIEPIB

I1pu 3amydeHHi iHHOBALIHHOTO MPOEKTY B HAYKOMICTKi BUCOKOTEXHOJIOTIUHI MiJPHEMCTBA aKTyalIbHIUM MPOLECOM CTa€ CTBOPECHHS CHCTEMH yIpaB-
JIHH 3alliKaBIeHUMH yyacHuKaMu. [IpoBeaeHo aHaii3 mpobiaeMy yIpaBiliHHS IHHOBALiHUM ITOTEHIIAIOM HAYKOMICTKUX MiANPUEMCTB. Po3risHyTo
HEOOXiTHICTh aHai3y iH(GOpPMAIiHHUX TEXHOIOTi B yMOBaX HEPIBHOBAXKHOI €KOHOMIKH. PO3ristHyTO pi3Hi MOJENi yIpaBIiHHS IPOCKTAMH B CHCTEMI
3aIfikaBiIeHUX oci0. Po3rmsaHyTo eranu BukopucTanas Mofeni Hikomxaca. 3anponoHoBaHO MaTeMaTHIHY MOJEINb JUI KePIBHUITBA Ta iHBECTOPIB Ipoe-
KTy, B yMOBaX MaKCHMi3amil IpHOYTKY NIpU 3aJaHUX OOMEKCHHSX.

Koarouosi c1oBa: iHHOBaLIHHU# IPOEKT, cTeiikxonaepy, moaens Mituemna, ASC monens, iHpopMauiitHi TeXHOIOTT].

P. B. IIETPOBA, O. H. ITIOFHUYEBA, A. H. MOPO30BA
MATEMATHYECKHUE MOJEJIN U THO®OPMAIIMOHHBIE TEXHOJIOI'MU OPTAHU3ALIUN
WHHOBAIIMOHHBIX IPOEKTOB B CHCTEME CTEHKXOJIJIEPOB

HpI/I BOBJICYCHNY WHHOBAIIMOHHOI'O MIPOCKTAa B HAYKOCMKHUEC BBICOKOTCXHOJIOTUYHBIC IIPEATIPUATHA aKTyaJIbHBIM IIPOLIECCOM CTAHOBUTCA CO3aHUC CHU-
CTEMbI YNPaBJICHUA 3aUHTCPECOBAHHBIMU YYaCTHUKaMU. Hposeneﬂ aHaju3 npo6neM1>1 yHOpaBJICHUSIT WHHOBAlIMOHHBIM MNOTCHLIHAJIOM HAaYKOEMKHX
npez[npm{mﬁ. PaCCMOTpeHa HeOﬁXOI{I/IMOCTL aHaJiu3a I/IH(l)OpMaLIHOHHLIX TEXHOJIOTHI B ycnoBusax HepaBHOBeCHOﬁ OKOHOMHKH. PaCCMOTpCHI)I pas-
JIMYHBIC MOJEIIN YyIPABJICHUS NPOCKTAMU B CUCTEME 3aMHTEPECOBAHHBIX JIMII. PaCCMOTpeHLI STarnbl UCTIONIb30BaHus Mozaenu Hukonaca. Hpez[non(el—[a
MaTeéMaTu4ieCcKass MOJCIb NJIsk PYKOBOJACTBA U HHBECTOPOB IIPOCKTA, B YCIOBUAX MaKCUMHU3AIIUN HpI/I6I)I.TII/I TIpU 3aITaHHBIX OIPaHUYCHUAX.

KuaroueBble cj10Ba: THHOBAIIMOHHBIN TIPOEKT, CTCﬁKXOHHepLI, MOICIb MI/IT‘IC.TIJ'Ia, ASC MOICIIb, I/IHd)OpMaI_II/IOHHI)Ie TEXHOJIOTHH.

Introduction. The analysis of practical innovative development has shown that the management of innovative po-
tential requires an appropriate update not only in the field of creating a technological platform and innovative products
but also in terms of creating an organizational and economic mechanism for managing innovative activity. Of particular
importance is the creation of a stakeholder management system when high-tech enterprises and organizations are in-
volved in an innovative project. In order to organize effective project activities with the participation of all stakeholders,
it is necessary to carry out a set of interrelated mathematical models.

Problem statement. The methodological problem of managing the innovative potential of knowledge-intensive
companies is not only the establishment of stakeholder groups, but also the analysis of informational technology and the
development of a network model of various resource exchange, the assessment of network density and centrality in a
non-equilibrium economy.
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STAKEHOLDERS

Population Institutes:
— Fiancial;
Authorities: — Political;
—  Executive; — Social.
—  Legislative;
—  Local. Business structures

Fig. 1 — A system of stakeholders.

Stakeholders of innovative projects are legal imstiand individuals or groups of persons whoserésts are af-
fected by the project during its life cycle. Accomgl to the international community of managers, men groups of
stakeholders include the following: shareholders awestors, creditors: banks and other credit mzgdions, partners
and suppliers, buyers and customers, state andutdrorities, professional associations, media, gmrernmental or-
ganizations, managers and senior management ebthpany, company staff, trade unions, competitocsl commu-
nities, public environmental, religious and othggamizations [5] .

Thus, a system of stakeholders in the organizadimh analysis of the innovation project in geneeal be pre-
sented in figl.

Accounting the interests of stakeholders is impuréd all stages of project management, as itrelice the direct
negative impact on the project and prioritize thpegects that have the most positive impact okettalders. Contem-
porarily in the management of complex projects wsed both well-known and newly created models, oushalgo-
rithms, and software. However, the number of unsssiul projects in relation to the successful reaclccording to
various estimates, from 40 to 8@ At the same time, information technologies fumdvative projects should also be
created for all stages of the innovation cycleriten to ensure the interaction of demand and supfplynovative prod-
ucts.

Model study. Since the early 1960s, science has proposed araude of models, methods of planning and project
management with great functionality [1]. At the gatime, it should be noted that the number of cemplrojects and
the volume of investments in them were growing atgmificant rate, exceeding the possibility ofitheffective man-
agement. As mentioned in McKinsey's independerisidin research report, "estimates of global inftagtire expan-
sion project development costs will be $ 3.4 tiilliper year between 2013 and 2030." [2] 99@f megaprojects fail to
cover all the costs, violate the executive schedulgoals because of underestimation of cost amdestimation of fu-
ture requirements».

The choice of project management methods and ieddsgely determined by which of the project staiders is
considered as the subject of project managemesdch case. Different stakeholders in the same girbpeve different
expectations, roles, responsibilities and acti@sThese differences significantly affect the fatation of their project
objectives, the methods used, tools and technadgresolving management problems, focused on #pecific needs.

The Mitchell's model is a mechanism for groupingjpct stakeholders [3]. In order to implement thidevant at-
tributes have to be selected (a classic exampleipower, legality and urgency of the requirementhich may have
one or another interested party and on which deptraimportance of stakeholders. Each stakeh@deraluated as it
possesses an attribute, which allows it to be la¢ié¢o the class of significance. These classesrde¥ed based on the
importance of the corresponding set of attributdais, the importance of the interested party isssed as the impor-
tance of the class in which it is included. Thesslaal Mitchell’'s model has the following form (fig).
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Fig. 2 —-The classical Mitchell’s model.

The Mitchell’s model is used to group the stakeholders of the project, and for a detailed relationship between the
stakeholders, it is necessary to use the Nicholas - Accountability Scorecard (ASC) model, which is a formalization of the
system of responsibility indicators [4].

For each group of key stakeholders, the contributions that the project receives from them and the incentives (bene-
fits) that the stakeholders receive from the project are identified.

Informational technology plays an important role in the successful management of innovative projects. Their im-
plementation, in most cases, is carried out in the form of a network of multifunctional informational systems, consisting
of customizable modules that use different approaches to data storage, which allows accessing all stakeholders; networ
communication and methods of transmission of information resources, important for the transfer of information between
stakeholders.

Since an innovative science-intensive project is implemented within an organization or a group of organizations,
the priority is to use this model to determine the relationship and responsibility between the organization implementing
the project, the organization initiating the project, between the cluster members and other projects of the company. In the
framework of this model, they operate with the concepts of "contribution" and "stimulus-reaction" [7]. Thus, when
analyzing stakeholders in the management of projects, the business analysis unit is the project, not the organization.

Deposits and incentives are ranked according to priority (importance). At the same time, an important aspect is an
attitude of stakeholders to each other, the ability and capability to interact. When developing and compiling the matrix, it
is necessary to identify conflict situations between stakeholders, both at the stage of project initiation and in the process
of project implementation. After ranking, indicators for each contribution and incentive are determined and this informa-
tion is recorded. The next stage is to create a database of stakeholders of the project, which will provide an opportunity
to systematize information on the importance and role of all stakeholders in the project. Thus, the ASC model can be
represented in the stages shown in3ig.
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Analysis of stakeholder groups based on the Mitchell model

'

Determination of contributions and mcentives

'

Ranking of contributions and incentives by mmportance

'

Detection of conflicts between stakeholders

v

Creating a database and systematizing the mmportance and role of
stakeholders

Fig. 3 — Stages of ASC model.

The identification of the organization executing throject and the organization initiating the pepjén case of
their discrepancy), investors and the definitiontledir contributions and incentives visualizes gusition of stake-
holders. When managing stakeholders, it is necgdeatake into account the influence of the humactdr, the pres-
ence of conflict situations between team membetsstaikeholders.

In some cases, stakeholder management is consitbebeda static process. However, since projeciagament is
iterative, stakeholder management also needs tmihsidered in dynamics. In addition, consideratbthe time factor
in stakeholder management will determine the distion of contribution and incentive across the tificle phases [8].

For a certain point in time (the selected contwihp), a stakeholder interest profile is formed,ialhis compared
with the planned interest profile. Based on thdyais recommendations for working with stakehosdare developed.

Thus, having analyzed in detail the characterigifcstakeholders, it can be highlighted, that thabfem of stake-
holders should be regulated at the level, the &ehient of which requires the involvement of a pattr group of
stakeholders. Any activity, either business or Bidal, bases on the usage of certain resourcean bmstable and non-
equilibrium economy, it is necessary to properlygider all the risks of an innovative project, esaky if it is also
knowledge-intensive, it is necessary to assessetb@urces and potentials of its participants. Grylyagreeing among
themselves and uniting temporarily or permanentlynierest groups (research and production clyststakeholders
have a chance of success of the project.

Mathematical model. Consider a model for project management and inv@stho make strategic decisions [7].
The main criterion of management for the invessoioi maximize profits under the specified restoiesi in the form of
the number of funds and the timing of the proj#ée introduce the following notations:

V, — value of investor’s resource at the moment miti — stage of project lifecycle(; — project costs at the
moment of timei — stage of project lifecycleR} — planned profit at the moment of time— stage of project lifecycle;
T,, T, — beginning and end of project.

Then the model of the organization of the investnpeaject for the investor will be as follows:

R - max, when 7, -7, =min and C, <V, . )

Thus, the task of maximization of profit at minimuime of project and amount of investment greatemntor
equal to the cost of the project is to be solveds ™odel helps to achieve the goals of one okthkeholders, namely
investors. To achieve the goals of all partiess iecessary to consider models for each of thigeparand then group
them using Mitchell’'s model and ranking contribuisousing the ASC model. It uses four types of tetiigies that pro-
vide functional solutions in the field of innovatisnanagement:

— semantic;
— collaboration;
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—visual;

—scaling.

Summing up, the improvement of stakeholder management processes of the project is quite relevant in modern
conditions, as the influence of stakeholders on the project is growing every year, and it will be a big mistake of the pro-
ject manager not to take this into account.

Conclusion. Establishment of stakeholder groups, the analysis of information technologies as well as the develop-
ment of a network model is a methodological problem of innovation potential management. Stakeholders' interests
should be taken into account at all stages of the company's life cycle. Mitchell’s model was identified as the most suita-
ble for accounting the interests of all stakeholders, which together with the ASC model will create a database and sys-
tematize the roles of all stakeholders. It was concluded that the problem of stakeholders should be regulated at the level,
the achievement of which requires the involvement of a group of stakeholders. When considering mathematical models
of the managers and investors of projects the task is to maximize profit with minimal project dates and amount of in-
vestment greater than or equal to the cost of the project.
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