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DECISION SUPPORT SYSTEM IN PLANNING INVESTMENT PROJECTS

The subject matter of the study is the processes of planning investment projects for the development of organizations. The goal of
this article is to develop an algorithm and software product of the decision support system to select the method of attracting
investment project funds. The following tasks were solved in the article: the model of complex planning was studied and the
investment project was implemented, the method of selecting an optimal variant of investment project implementation was developed,
the elements of the decision support system to select the investment method were specified. The following methods were used: the
system analysis, the project approach, plural theoretical models, the heuristic methods of selection, production rules. The following
results were obtained: it is shown that the efficiency of the investment process is related to the assessment and selection of the most
attractive investment projects from a number of alternatives, which will provide the maximum profit in the future; the strategic tasks
of investing in the development of organizations and enterprises are singled out; the main finances that can be involved in carrying out
an investment project are considered; the concepts of an investment project, a subject and an object of the investment activity were
defined; the above concepts were formalized using the theory of sets and the system approach; the basic conditions under which the
project should be implemented are formulated; the generalized diagram of the investment project implementation is developed. While
developing the method of selecting the optimal variant of the investment project, the types of source information about the project and
the organization which will use the finances are involved are determined. The rules for selecting the preferred variants for attracting
investment depending on project factors are presented as a table. The generalized iterative algorithm for selecting the method of
investing is built. The main dialogue forms of the user interface of the decision support system are considered. Conclusions. The
application of the proposed method and decision support system at the planning stage of the investment project will enable making
sound decisions regarding the selection of an investment method depending on the main factors of the project and the object of

investment.
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Introduction

Modern issues of the investment management are
related to the need to implement unified principles of
management at different levels of manufacturing and
sales of products and services. Financial management in
project management requires long-term decisions
that are part of a development strategy and are based
on the predictive assessment of project costs and
revenues [1, 2].

Under modern economic conditions, an enterprise
acting through its owners and senior management should
take care of its future by solving all its strategic and
tactical issues independently. Such activities in the field of
investment planning should be specially organized and
primarily depends on the policy of financial activity in the
enterprise.

The issues of system optimization of investment
projects

While calculating the investment efficiency it is
recommended taking into account the uncertainty
associated with the probability of unfavourable situations
and consequences in the course of project implementation
[7]. The assessments of the investment project efficiency
are based on the understanding risk as a probability of
negative deviations and involve the use of non-average
but moderately pessimistic estimates of indicators while
creating the baseline scenario of project implementation.

To optimize decisions on an investment project, a
financial-economic mechanism is used that includes the
procedure for selecting indirect incentive methods and
instruments (state-regulator) or direct financial support for
investment activity of enterprises (state-investor) [8].

Problem statement

To determine the optimal directions of capital
investments and to identify the most efficient ways of
using it for a sufficiently long period of time, the
investment strategy should be developed and successfully
implemented.  Decisions are identified and justified,
alternatives to determine and assess the strategy are
selected on the basis of the strategic analysis of the
investment activity [3 — 5].

To manage investment projects, the situational
approach is used. It involves making a decision on the
basis of the situational analysis, which includes the
preparation of a number of analytical methods, techniques
and management mechanisms in case of the change of
conditions in the future or under new situations that are
different from the basic forecast ones [6].

The efficiency of the investment process is related to
the assessment and selection of the most attractive
investment projects from a number of alternatives that will
provide the future maximum profit.

Under actual management conditions, an investor
has to consider a lot of investment issues related, for
example, to the distribution of limited investment
resources, to the assessment of investment projects both
with the same and different terms of implementation. But
a firm itself selects acceptable conditions for the
implementation of investment projects, basing on its own
financial management, perspective financial planning and
overall financial policy, including the development of the
entire organization.

But today there is no method that would enable
assessing the efficiency of the investment project, taking
into account different variants for attracting funds under
different financing patterns and different scales of project
objectives.
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The goal of the article is to develop an algorithm and
software product of the decision support system to select
the way of attracting the investment project funds. The
following tasks are solved in the article:

1. The model of complex planning is studied and the
investment project is implemented.

2. The method of selecting an optimal variant of
investment project implementation is developed.

3. The elements of the decision support system to
select the investment method are specified.

Models of complex planning on investments projects

Let us list the strategic investment objectives [9]:

- substantiating the investment project practicability;

- selecting the optimal project from possible
alternatives;

- assessing the efficiency and ensuring the
profitability of a project over a certain period,;

- finding ways, means and reserves to maximize the
investment efficiency.

To get a complex updated project plan, the budget of
the project implementation should be calculated first, then
the sources of investment financing should be selected and
analyzed, the amount and patterns of financing should be
determined, the project implementation should be
simulated taking into consideration the probability of risky
situations [10].

Consider the main types of funds that can be
involved in implementing an investment project of an
organization (enterprise):

1) internal funds — finances of an organization and its
intercompany reserves;

2) loaned funds — finances attracted by selling shares
or obtained as share contributions and other contributions
of members of labour collectives, citizens, legal persons;

3) external funds:

- funds that are in the centralized possession of
business associations;

- funds of extra-budgetary funds;

- funds of the State Budget;

- funds of foreign investors [11].

Let us note that own financial resources of an
organization are used most often to finance small
innovative development projects (to introduce the system
of quality standards, to upgrade certain types of
equipment, to modify products, etc.). Loaned funds
involve payment for using with interest or without
payment [12].

Making decisions to invest also depends on the size
and sectoral affiliation of a company. Thus, portfolio
investors are focused on obtaining a trading profit,
therefore, they mainly invest in the shares of large
enterprises [13].

Leasing is a type of financing fixed assets. In case of
the operational lease, any property that can be attributed to
fixed assets is leased. In case of financial lease, fixed
assets are also leased but they are leased through special
financial companies that act as a mediator between an
owner and a renter paying the amount for the leased
property to the owner immediately, while the renter pays

lease payments to the financial company during the entire
term of leasing [14].

To determine the sources and methods of financing
investments, the following concepts should be singled out
— an investment project, a subject and an object of the
investment activity. Let us formalize the above concepts
using the set theory and the system approach.

An investment project (IP) is understood as an
investment activity that involves a number of measures
(works) on an object that is in the state SO. A set of works

on the project is designated as U ={U,}. This refers to

the use of a certain amount of financial resources from
various sources. A set of financial sources is designated

as R = {R}. To obtain the planned result — to change

S, state for S, state for achieving a certain goal Q, a time

period is given, that is the project term T.

Therefore, in the context of the general theory of
systems, the investment project can be represented as the
following model:

IP = {Q, U, S, SR T}. 1)

The goal of the investment project Q is to obtain the
main financial result — profit P and a tangible result will
be new or renovated key assets, that is the object state S, .

Investments can be expressed both in the monetary
equivalent If an as fixed, tangible, intangible and other
types of assets Im.

The objects of the investment project are newly
created and upgraded funds and current assets in all
branches and spheres of economic activity, paper
holdings, scientific and scientific and technical products
and so on.

The subjects of the investment project, a set of which

is designated as V = {V } , m = 1..M, are investors, €

customers, work performers, project team, users of
investment objects, as well as suppliers and legal persons.

Let us consider the investor V1 as the main subject
of the investment project who invests own, borrowed and
attracted funds and ensures their intended use by Q.
Customers V2 can be investors or other persons
authorized to implement the investment project. The user
of investment activities objects V3 can be an investor,
organization, enterprise or other persons for whom an
investment activity object is created.

The project must be implemented under the
following conditions:

1) investment dynamics | (t) should provide the
implementation of the project according to the
term of the project T and financial constraints — profit
P (1):

I(t): S, =S| T, P(t); 2

2) the goal of the investment project Q is to obtain
the main financial result — profit and the tangible result S,

will be new or renovated key assets;

3) the maximization of profit P — max and risk
reduction Ri — min of the project should be ensured by
the appropriate structure and funding sources VI = {Vi}
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and certain organizational measures throughout the project
U (©).

Taking into consideration the above, the generalized
diagram of the investment project implementation can be
presented as follows (fig. 1):

Constraints
T,P,Ri

Subjects

VI
1(t)={If,Im}

Fig. 1. The generalized diagram of the investment project
implementation

The method of selecting the best variant for
implementing the investment project

To determine the wvariant of investment
attracting, information about a type of the
organization  resource  shortage (that will be
compensated financially), the necessary rate of
financing and the levels of planning will be
used [15]:

1) R=Y - technological shortage;, R=Z -
facilities shortage (equipment); R=E — personnel
shortage (labour resources); R=M - the shortage of

organizational resources (for management);

2)D = 1 - an advance plus payment at the end
of the investment period; D = 2 — the receipt of funds
at the beginning of the period; D = 3 — the receipt of
funds at the end of the period; D = 4 — progress
payment;

3) T = d — a long-term project, T = s — a medium-
term project, T = k — a short-term project, TV = g — single
investment.

The considered investment variants are presented in
Table 1. The table shows the best investment
variants depending on the values of the three project
factors above. "1" means that the investment method can
be used for a given factor value, "0" means that the
method cannot be used. Based on the table, the production
rules for making decisions on attracting funds are
worked out.

The generalized algorithm for
investment method is presented in fig. 2.

selecting the

Start

\ 4
Determining the
type of the
resource shortage

v

Determining the

project terms and
financial
dynamics

Selecting the
preferred method
of investment

|

Calculating the
project NPV

) 4
Assessing the Is the project
roject —> ro)
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Fig. 2. The algorithm for selecting the investment method

Table 1. The preferred options for attracting investment depending on the factors of the project

Resource type, Planning level, Financial dynamics,
Investment attraction method R T D

Y Z| E| M d s | k g 1 2 3 4

1. Long-term loan 1 1 1 1 0] 0 0 1 0 1 1
2. Instalment buying 0 1 0 0 1 1|1 1 1 0 1 1
3. Long-term lease 0 1 0 0 1 ) 0 1 1 1 1
4. Medium-term loan 1 1 1 0 0 110 0 1 0 1 1
5. Medium lease 1 0 0 0 1] 0 0 1 1 1 1
6. Short-term loan 0 0 1 1 0 0] 1 1 1 1 1 1
7. Overdraft 0 0 0 0 0 0|0 0 0 1 0 1
8. Long-term shares 1 110 0 1 0|0 0 110 1 0
9. Long-term bonds 1 110 0 0 110 0 110 1 0
10. Short-term shares 0 1 0 0 0 0] 1 0 1 0 1 0
11. Long-term bonds 1 1 0 0 1 0] 0 0 1 0 1 0
12. Medium-term bonds 0 1 1 0 0 110 0 1 0 1 0
13. Short-term bonds, summer bonds 0 1 1 1 0 0|1 1 1 1 1 1
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The user interface of decision support system (DSS)

The basic components of the suggested system are
the interface "user-system", database and the base of
models (rules).

The interface  "user-system"  provides the
connection of a user with each base and includes the

software to manage the database, the base of
models as well as to manage and generate the
dialogue.

The wuser indicates the shortage value
(in  relative terms, for example, percentage),
selects the level of planning and the dynamics of financing

(fig. 3).
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Fig. 3. Entering data on the organization and project parameters

Fig. 4 shows the dialogue interaction that includes
the system of rules for certain investment methods. The

system administrator can add or delete particular methods
or correct the system of rules.
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Fig. 4. Editing the investment forms and methods

Depending on the selection of parameters (chosen in
fig.3), probable (recommended) financial methods are
given in fig.5. The project performance indicator is
approximately calculated at the final step of the suggested

method (in the form of NPV — the values of discounted
cash flow taking into consideration a certain capital
structure). For this, the volume of the investment flow, the
payment date and the discount rate must be set.
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Fig. 5. Selecting the investment methods

Conclusions diagram of the investment project implementation is

developed.
The article deals with the issues and existing While developing the method of selecting the
methods of the system optimization of investment optimal variant of the investment project, the

projects. It is shown that the efficiency of the investment  types of source information about the project and the

process is related to the assessment and selection of the
most attractive investment projects from a number of
alternative projects that would provide the maximum
profit in the future.

The strategic tasks of investing in the development
of organizations and enterprises are singled out. The main
finances that can be involved in carrying out an
investment project are considered. The concepts of an
investment project, a subject and an object of the
investment activity are defined. The above concepts are

organization which will use the finances are involved are
determined. The rules for selecting the preferred
variants for attracting investment depending on project
factors are presented as a table. The generalized
iterative algorithm for selecting the method of investing is
built.

The main dialogue forms of the user interface of the
decision support system are considered.

Applying the proposed method and decision support
system at the planning stage of an investment project will

enable making sound decisions relating the selection of an
investment method depending on the main factors of the
project and the investment object.

formalized using the theory of sets and the system
approach. The basic conditions under which the project
should be implemented are formulated. The generalized
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CUCTEMA NIJATPUMKHU IIPUAHATTS PIIIEHD B INTAHYBAHHI
IHBECTUIIMHUX MPOEKTIB

IIpeqvMeToM OCITiKEHHS € MPOLIECH TJIaHYBaHHS iHBECTULIHHNX MPOEKTIB PO3BUTKY opraHizaiiid. MeTolo 1aHoi cTaTTi € po3pobKka
QJIrOPUTMY Ta MPOrPaMHOrO TMPOAYKTY CHUCTEMH IATPUMKH TPUHHATTS pIlIeHb MO BHOOPY CHOCOOy 3alydeHHS KOIITIB
IHBECTUIIIHHOTO TPOEKTy. B CTarTi BHPIMIYIOThCS HACTYMHI 3aBAAHHA: JOCTIKCHHS MOJEN KOMIUICKCHOTO TUIAHYBaHHS Ta
peaizamii iHBECTHIIIHHOTO TMPOEKTy, po3poOka MeTOoAy BHOOpPY ONTHMAJbHOTO BapiaHTa peaizaiii IHBECTHIIHHOTO IPOEKTY,
po3po0Ka eIeMEeHTIB CHCTeMH MiATPUMKH PIillleHb 10 BHOOpPY CHOCOOY iHBeCTyBaHHS. MeToaW, IO 3aCTOCOBYIOTBHCS: CHCTEMHHI
aHayi3, MPOSKTHUH MiAXil, TEOPETUKO-MHOXHMHHI MOJEINI, €BPUCTHYHI METOAM BHOOPY, MPOAYKIiHI mpaBmia. OTpHUMaHO Taki
pe3yabtaTn. Iloka3aHo, m0 e()eKTUBHICTb IHBECTHLIIHOIO MpOLECy IMOB'A3aHa 3 OI[IHKOI 1 BHOOPOM HaWOiibII NMPHUBabIMBUX
IHBECTHI[IHHUX IMPOEKTIB 3 PsAy albTePHATHBHHX, sIKi 3abe3nedyBanu 6 y MallOyTHpOMY MakcuManbHHH mpuOyTok. IlepeniueHo
CTpaTeriuHi 3aBIaHHs IHBECTYBaHHsS PO3BHTKY OpraHizamiii Ta mignpueMcTB. PO3MIITHYTO OCHOBHI BHJM KOIUTIB, II0O MOXYTh OyTH
3aJydeHi Uil BHKOHAHHS 1HBECTHLIHHOTO MPOEKTy. BU3HAYEHO MOHATTA: iHBECTHLIHHHWNA MPOEKT, Cy0'eKT 1 00'€KT iHBECTHIIHHOL
nisutbHOCTI. [IpoBeeHo (opmarmizaliro BKa3aHUX IMOHATH 3 BUKOPUCTaHHIM TEOPil MHOKHH 1 cucTeMHOTO miaxony. ChopMysoBaHO
OCHOBHI YMOBH, 3a SIKHX Ma€ OyTH peali3oBaHUil MPoeKT. Po3pobieHo y3aranpHeHy cXeMy peatizalii iHBECTUIIHHOTO MpoekTy. [Ipu
po3po01i MeToay BHOOPY ONTHMANBFHOTO BapiaHTa peamizallii iHBEeCTHLIHHOTO MPOEKTy BU3HAUCHO BUIM BHUXIIHOI iH(popMarii mpo
MIPOEKT Ta OpTraHi3allifo, Ui sKOI 3aTy4aloThesi KOmTH. [IpaBuiia BUOOPY mepeBaXKHUX BapiaHTIB CIIOCOOY 3aydeHHs iHBECTHLIH B
3aJIeKHOCTI BiJ] ()aKTOPIiB MPOEKTY MoAaHo y BUrisiAi Tabiuii. ChopMoBaHO y3aralbHEHHH iTepaliiiHui anropuT™M METoay BHOOpPY
cnoco0y iHBecTyBaHHS. PO3MIISTHYTO OCHOBHI AianoroBi dbopmu iHTepdeicy KOpUCTYBaya CHCTEMH MiATPHUMKH MPUNAHSITTS PIllICHb.
BHCHOBKM: 3acTOCYBaHHsS 3alpOINIOHOBAaHOTO METOAY Ta CHUCTEMH MIATPHUMKH MPUHHATTS pillleHb Ha eTami IUIaHyBaHHS
IHBECTHIIHHOTO MPOEKTY JTO3BOJHTH NMPUIIMATH OOTPYHTOBAHI PillleHHS MO0 BHOOpPY crmocoOy iHBECTYBaHHS B 3aJ€KHOCTI Bif
OCHOBHHUX (DaKTOPiB MPOEKTY Ta 00’ €KTY IHBECTYBAHHS.

KnwouoBi cjoBa: iHBeCTHIIfHHH TpPOEKT; NPHUHATTSA pilieHb, crnocoOM (iHAHCYBaHHS, BHOIp BapiaHTy, iHTepdeiic
KOPHCTYBayYa.

CHUCTEMA NOJJAEPKKH! ITPUHATHUA PEIIEHAN B INTAHUPOBAHUU
NHBECTUIIMOHHBIX TPOEKTOB

IIpeameTom wHccienoBaHMs SIBISIOTCS IMPOLECCH IJIAHUPOBAHUS WHBECTUIMOHHBIX IMPOEKTOB pa3BuUTUs opranuzanui. Lleabro
JTAHHOM CTAThH SBJISICTCS pa3paboTKa alrOpUTMa M MPOTPAMMHOIO MPOAYKTa CHCTEMbI MOICPKKH MPUHATHS PEUICHUH MO BBIOOPY
criocoba MPUBICYCHHs CPEICTB HHBECTHLHOHHOTO NMpOEKTa. B craThe pemiaroTcs cleayioliue 3aJadd: HCCIISIOBAaHHWE MOIEIH
KOMIUIEKCHOTO TUIAHMPOBAHHMS M pPEaU3allii WHBECTHIIMOHHOTO IMPOCKTa, pa3paboTka MeToaa BhIOOpa ONMTHMAIBLHOTO BapHaHTa
peanu3aluy MHBECTHUIMOHHOTO IPOEKTa, pa3paboTKa »JJIEMEHTOB CHCTEMBbI IMOJJICP)KKH peIIeHHH 1o BbIOOpy crocoba
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HWHBECTHPOBaHUS. MeTOabl, KOTOPBIC MPUMEHSIOTCS: CUCTEMHBIN aHAJIN3, IPOEKTHBIM MOIXO0/, TEOPETUKO-MHOXKECTBEHHBIE MOJIEIIH,
IBPUCTHICCKUE METOJBI BBIOOPA, MPOIYKIIMOHHEIC MpaBmia. [loydeHsl cienyromue pe3yasTaThl. [loka3ano, 4to 3¢ (eKTHBHOCTH
WHBECTHIIMOHHOTO IpOIecca CBS3aHA C OLEHKOH M BBIOOPOM HamOoJice MPHBICKATEIHHBIX HHBECTUIIMOHHBIX IPOCKTOB H3 psla
abTEPHATUBHBIX, KOTOpBIE oObOecrmeynBaan Obl B OyayIleM MaKCHMadbHYIO NPHOBUTH. IlepeduCIeHBl CTpaTerMYeCKUE 3aaauu
MHBCCTHPOBAHUS PA3BUTUSA OPTaHM3AlMA W TNPEIUpUATHHA. PaccMOTpEHBI OCHOBHBIC BHIBI CPEACTB, KOTOPhIE MOTYT OBITH
MIPUBJICYCHBI ISl BHIMOJHCHUS MHBECTUIIMOHHOTO MpoekTa. OmpemeieHsl MOHITUA: WHBECTUIIMOHHBIA MPOEKT, CYOBEKT M 0OBEKT
WHBECTUIIMOHHONW JesTeabHOCTH. [IpoBereHO (opManM3alui0 yKa3aHHBIX MOHITHH C HCIOJIb30BAHHEM TEOPUH MHOXKECTB H
cucreMHOro moaxoaa. ChopMynupoBaHE OCHOBHEIC YCIIOBHS, NPU KOTOPBIX JIOJDKEH OBITh pean3oBaH MpoekT. Paszpaborana
0000IIeHHAsT cXeMa pear3aliuil HHBECTUIIMOHHOTO mpoekTa. [Ipu paspaboTke MeToia BHIOOpa ONTHMAIEHOTO BapUaHTa PeaTU3alliu
MHBECTHIIMOHHOTO TPOEKTa OMpPEACICHBI BUIBI UCXOTHONH HH(MOPMAIMH O MPOCKTe W OPraHU3allid, JUIS KOTOPOW MPUBICKAIOTCS
cpencrea. [IpaBmia BbIOOpa MPEAIOYTHUTEIBHBIX BApHUAHTOB CHOCO0A TMPHBICYCHUS WHBECTHIUN B 3aBHCHMOCTH OT (DakTOpOB
MIPOCKTa MpeACTaBleHbl B Buae Tabmuipl. ChopMupoBaH 0O0OONIEHHBIN HTEPaAI[HOHHBIA aJrOpUTM MeToda BbIOOpa crmocoba
HMHBECTHPOBaHUsI. PacCMOTPEHBI OCHOBHBIC THAIOTOBBIE (OPMBI MHTEpdEiica CHCTEMBI MOIACPKKN IPHUHATHS PEIICHHA. BbIBOABI:
MPUMEHEHHE MNPEII0KEHHOI0 METOAa M CHCTEMBI MOMICPKKHA IPHHATHS PCHICHHN Ha dTare IJIaHHPOBAHUS HMHBECTHIIMOHHOIO
MPOEKTa MO3BOJHT MPHHHMATh OOOCHOBaHHBIE PEILICHHS IO BbIOOPY crmocoba WHBECTHPOBAHHS B 3aBHCHMOCTH OT OCHOBHBIX
(aKTOPOB MPOCKTA M 0OBEKTa HHBECTUPOBAHUS.

KnwoueBbie cji0Ba: MHBECTHIIMOHHBII MTPOCKT; MPUHATHE PEIICHHH; crTocoObl (PMHAHCUPOBAHUS; BRIOODP BapUaHTa; HHTEPQEIC.
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