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UPGRADING OF ECONOMIC SIMULATION METHODS
FOR INCREASING EFFICIENCY OF INVESTMENTS

Purpose. The main aim of research is improving the investments effectiveness during the development both
specific industrial enterprises and economic sectors as whole. Methodology. Through the use of analysis and
synthesis methods, as well as methods of mathematical and economic modeling, the authors managed to improve
methodological approaches to assessment the performance of the investments effectiveness. Findings. Efficient
mechanism for estimation rational level of the investments usage depending on major factors was created and tested.
The approach allows defining rational correlation between basic components of investment process (revenue
growth, investment volume and time of investment project implementation). Originality. Authors have developed
the new economic and mathematical approach with aim of rational distribution of financial resources during the
period of capital deficit. This approach is based on solving the problem of vector optimization with the use of set
function. Application of proposed approach is up-to-date because of unstable economic situation in Ukraine.
Practical value. Using economic and mathematical approach, one can define the rational options of investments
during development both single enterprise and the overall branches of economics. The developed instrument of
rational options determination in investments usage considerably simplifies process of making decision for
perspective investor. It minimizes many options of investments up to several more promising investments that
enable to ensure the maximum effect to their owners. Developed approach also can be used in forming process of
principles of highly efficient national economy.

Keywords: rational investment; set function; vector optimization; revenue growth; investments volume; time of
project implementation; highly efficient national economy

consideration of possible options for the
implementation of investment procedures and the
maximum effect achievement. Therefore, the
current line of research is related to the
improvement of the theoretical foundations of
rational use of investment.

Introduction

One of the ways of increase the economy
effectiveness on the whole and individual
enterprise in particular is considered to be
investing, namely special purpose funding of
enterprises in certain sectors of the economy that

are usually associated with technical and Recent research analysis

technological re-equipment of the enterprise or the
expansion of production capacity.

In this case, there is always a problem related to
the more efficient use of investment. The necessity
and importance of investments in the real sector of
the economy is explained that it facilitates the
acceleration of pace of development in the
productive sphere. But the assessment of
investments effectiveness is a complex of scientific
and applied issues. Its solution is connected with a
number of additional studies, including the

doi 10.15802/stp2014/32656

Many researchers and leading scientists pay
their attention to the use of investments in
expanding of production and investing activity on
the whole, but only studies with application of
economic and mathematical methods are devoted
to the investment process improvement with the
possibility of exhaustive search of funds usage [3-
5, 7-8, 11, 15-18]. Many scientists made a
significant contribution in this area: Vitlinskiy
V.V., Velikoivanenko G. 1., Kryuchkova V.,
Yegorova N. Ye., Smulov A. M., Luginin O. Ye.,
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Shelobaev S. I., Monakhov A. V., Bosov A. A. and
others. At the same time a part of the work reveals
the general nature and features of simulation use in
applied problems of economics [3-5]. And another
part of the research is devoted to the use of
economic and mathematical methods and relevant
mathematical models [7-9, 11, 14-16]. It is also
important an opportunity to use the developments,
obtained by the authors during the analysis and
improvement of the main provisions of «high
national ~ economics».  This is  discussed
increasingly by different reputable scientists in
recent years. [12-13]. At this there is a lack of
developments, which would give the possibility to
connect the main components of the investment
process and help to choose the best alternative use
of investments.

Purpose

Development of economic and mathematical
approach for determining the optimal ratio between
the components of the investment process -
investments volume, profit margins and the
implementation time of certain projects, the choice
of the most appropriate and effective option for
their use.

Methodology

The formation of economic and mathematical
approach is proposed to realize with the set
function usage that gives an opportunity for the
formulation and solution the problem of vector
optimization regarding the assessment of
investments objects effectiveness. In this case, the
objects will be considered as independent one, i. e.
projects financing on one of the objects does not
affect the results of financing and implementation
period for other objects. Next we describe the
efficient algorithm for object of rational
investments usage in independent objects or
independent lines of activities. When forming the
mathematical description of the proposed approach
one should use basic mathematical expressions and
dependences [2, 10].

Findings

Then the algorithm of forming the
mathematical part of the proposed economic and
mathematical approach was described
consecutively.
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The n objects is considered (factories,
workshops, farms, etc.) and for each object the list
of projects is indicated for its improvement Q;,
i=1,n isindicated.

The project w;;, which belongs to the list Q;, is
characterized with three indicators ¢;; — volume of
costs for project implementation wj;, t; is the time
of project implementation w;;, bjj — revenue growth
after the project implementation.

Key assumptions:

1. Economic  activities  of
independent;

2. Project w; is implemented regardless of
other projects from the list Q;,

Let’s introduce the list:

v=MV,, ],

objects s

where -V, < Q;, i =1,_n.

The list y informs which projects will be
implemented on the relevant objects.

We will enter the list y three relevant numbers:

n

B(v)=>_ > b(w) — total revenue growth on n

i=1 weV,

objects;

C (y) = >.Y c(w) — the total investments

i=1 weV,
volume for the implementation y.
T (y) = max max — implementation time of

I<isn - weV,
projects (program ).
Let’s denote through I" many possible option
programs v. It is obvious that /" is discrete set that
contains:

Ir|=112%
i=1

Various vy, where |Q;| is a number of projects on
i-object.

We are considering vector optimization
problem:
-B
[ @qamm )
C(v)

Providing, thaty € I

By solving this problem (1) we mean such set
I'x < I, where each y € I« is an effective one,
and any two programs from 7~ between them are
incomparable.
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We enter the Lagrange function, which is equal
to:

L(v)=-B(y)+2C(y).

where A =>0, is Lagrange undetermined
multiplier. We are remarking, that L is multi-factor
function set, namely

L(y)=F(V,,V,,-V,).

And the problem is considered with definition
such V;, i = 1,n, that when fixed A Lagrange

1 i)
function would be minimal.
To solve this problem we use the necessary
condition (1).
oL .
il L <0Oi=
o el =O1=tn @
In ration (2) partial derivative is described with
respect to measure on sequence (B}, which tends to

(i
In our case we obtain:

oL
op

(B filey = -B; +AC; <0.
From this we obtain, that set V; depends on A
and the result:

X B. o
V., (x):{wﬁeq:c—”zx},u:l,n (3)

]

Thus, if the lists of projects from Q; are ordered
by ratio (described by it):

By, By j=1]Q,]-1
C_, = C 1 d i 1

ij ij+1

We determine such j at given 1, that
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B,
0 >A ,
C.

ij ij+1

h<k.

This value j will be a record j(1.).
And then

V() ={wi=Li()i=1n @

It let determine y(1) =[V, (1), (W),..V, (V) |

program y(A) and accordingly all components of
investment process:

B(%),C(A).T (%)v(%),

sorting A >0, we have an opportunity to construct
dependences accordingly, which are presented in
fig. 1 and fig. 2.

Fig. 1 shows an algorithm for solving the
problem (1) for a given investments volumes and
obtaining a corresponding increase of revenue and
time of the program realization y() .

Findings and practical value

For practical implementation of economic and
mathematical models of investments effectiveness
assessment the authors developed a special
computer program in programming environment
Maple 6 [6], «Rational investmenty. For example,
the corresponding software implementation for the
transport enterprise is presented, which consists of
5 divisions (departments) and their activity does
not connect between each other. Consequently, the
investments volume and time realization of
relevant projects for some workshops does not
affect the similar figures for other ones. The
number of events requiring funding is defined as
follows: in the workshop no. 1 — three projects; in
the workshop no. 2 — two projects, in the workshop
no. 3 — five projects, in the workshop no. 4 — one
project, in the workshop no. 5 — four projects.
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Fig. 1. Determination algorithm for the volume
of revenues and realization time for a given
volume of investments, where the dependence of
the total revenue growth (a), the total volume of
investments (b) and the projects realization time
(c) on the change of Lagrange multiplier

They all combined in to the vector of events
number accordingly workshops. The matrix C is a
matrix of project costs in each workshop, T is a
matrix of time expenditure on implementation of
each project; B is matrix of revenue growth in the
workshops in accordance with the implementation
of projects. Principal dependences between the

1,t=3,[[w, LILIL[1 01437

al  |BOY
A A
A A
A A

Fig. 2. Determination algorithm for the necessary
investments and realization time for a given
volume of revenue growth, where a), b), ¢) are the
dependences of the total volume of revenue,
volume of investments and realization time
respectively

parameters of the investment process are presented
in fig. 1 and fig. 2. They allow estimating the
effectiveness of investments, depending on the
selected financing algorithm. Next we present a
fragment of a software implementation for the
example, which is considered:

2.t=2,[[w, w1 I 01011140912

3,t=, g [TW, W, ,w, 10101 L1 011,9,18,15

4= [[w, ,w, w1 [w,, 1. [ 10101113 2519

4

5, t=, §, [fw, pwyow, LIw, LT L] [wg 11,15, 28, 24

2
10

6, t=, = [Iw, ow, w1 Iw, ow, L L LT ] [wg 11,22, 38, 26

7, t=, i [Iw, w, w1 w, w1 w1 [ 1 [wg 11,30, 48, 32

20

81 t=5 ﬁ!
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[Iw, oWy w1 [w, w0 [w 1, Tw, 1 [w, 1], 47, 68, 337
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11

9, t=, 10 [[wy owyowy 1 Tw, w1 [wg w1 [w, 1 [wg (10,57, 79, 37.7

10’ =, 1' [[Wl, 1’ W1,2’ W1,3]’ [WZ, 1’ W2,2]' [W3,1' W3, 2’ W3,3]' [W4,l]’ [WS, 1’ WS,Z]]’ 68’

11’ =, §' [[Wl, 1’ Wl,Z’ W1,3]’ [WZ, 1’ W2,2]' [W3,1’ W3,2' W3,3]' [W4,1]’ [WS, 1’ W5,2’ W5,3]]’

[[Wl,l’ W1,2' W1,3]’ [WZ,l’ W2,2]’ [W3, 1 W3,2’ W3,3]’ [W4,1]’ [W5,1’ W5,2’ W5,3' W5,4]]’

90, 44.2
7
77,97, 46.3
11
121 t_! El
92, 108, 47.8
13

13, t=, 20’ [[Wl, Wy o W1,3]’ [W2,1’ Wz,z]’ [W3,1’ W3 0 W 5 W3,4]’ [W4,1]'

[w. ,w. _,w

50 Wy W o0 W, 1], 112, 121, 50.8

3
14’ =, E’ [[Wl, 1’ W1,2’ W1,3]’ [WZ, 1’ W2,2]' [W3,1’ W3,2' W3, 3’ W3,4’ W3,5]’ I:W4, 1]’

[WS, 1 W5, 2’ WS, 3!

nn:=14

14 options for possible investments usage were
obtained; from them the most appropriate one is
defined programmatically on the optimality
criterion. Thus, the main objective of the study to
improve the assessment method of investments
rational usage was achieved.

It is also possible to use the proposed algorithm
to determine correlation only two out of the three
main components of investment activity, for
example by type of two-parameter optimization
[1]. But the proposed economic and mathematical
approach enables to solve such problem by fixing
the numerical value of one out of the three
components and the variation of the two others. It
allows us to consider various options for the
investments usage and choose the most appropriate
one based on the condition in view.

w, 11, 162, 136, 53.3

Conclusions

Thus, an original economic and mathematical
approach to the assessment of the rational
investments usage in the form of formulating and
solving the problem of vector optimization of the
total investments ratio, the total volume of revenue
(income) and the implementation time of funded
projects was proposed. In order to conduct
theoretical studies on the rational use of
investments the authors have developed the

doi 10.15802/stp2014/32656

relevant computation program. The result is an
effective economic and mathematical apparatus for
analysis implementation of investment
performance.
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YIOCKOHAJIEHHSI METOJAIB EKOHOMIYHOI'O MOJEJIOBAHHS
JIJIS MIABUIIEHHS E®EKTUBHOCTI BUKOPUCTAHHSA
THBECTUIII

MeTa. ['0JI0BHOIO METOO JIOCTIPKEHHS, 10 OYJIO IPOBEICHO B POOOTI, € IiIBUIIEHHS e(eKTUBHOCTI 1IHBECTHILi#
IIPHU PO3BUTKY, K 0E3MOCEPEAHBO MPOMHUCIOBUX MIANPHEMCTB, TaK i ramy3eil eKOHOMIKH B mimoMmy. Meroamka. 3a
JIOTIOMOTOI0 BHKOPHCTaHHS METOMIB aHaji3y Ta CHHTE3y, a TaKOX METOIIB MaTeMaTHKO-CKOHOMITHOTO
MOJICIIOBAHHS, aBTOpPaM BAAJIOCh YAOCKOHAIUTH METOAWYHI MIiAXOAW JO OIIHKH ITOKa3HUKIB e(eKTHBHOCTI
BUKOPUCTAaHHS iHBecTHIiH. Pe3yabratun. B pesympraTi AocimimkeHHs OyJIO CTBOPEHO Ta ampoOOBaHO Mi€BUI
MeXaHi3M, IO 3aCTOCOBYETHCS IUIS OLIHKHA CTYICHIO PAIliOHAJhHOCTI BUKOPUCTAHHS IHBECTHUI[IHHX KOIITIB B
3aJe)KHOCTI Bim ocHOBHHX (pakropiB. lle n03BONse BU3HAYMTH paliOHAJIbHE CIIIBBIIHOMICHHS MiXXK OCHOBHHMU
CKJIaIOBUMHU 1HBECTHIIIHHOTO MPOIIECY, & came: MPUPOCTOM BHUPYYKH, 0OCSITOM IHBECTHIIH Ta YacoM peaizarlii
iHBeCTHIIHHOTO poekTy. HaykoBa HOBH3HA. 3 METOIO PalliOHAIBLHOIO PO3MOALTY (PiHAHCOBHX PECYPCIB B MEPioj
nediluTy KamiTaay aBTopamu pO3pOOJCHO SKOHOMIKO-MAaTeMAaTHUYHIM MiIXil, B OCHOBY SIKOrO OYJI0 MOKJIAIACHO
BHpIMIEHHS 3aJa4i BEKTOPHOI ONTHMi3amii 3a JOIMOMOTOI BHKOPUCTAHHS (PyHKIT MHOXXHH. 3aCTOCYBaHHS I[LOTO
MiAX0My 0CcOOIMBO aKTyalbHO B 3B'SI3KY 3 HECTAOUIFHOIO €KOHOMIYHOIO CHUTYAIi€l0, B SKiH CHOTO/AHI ONMMHMIACH
Vkpaina. IlpakTuuyHa 3HaumMicTs. B pesynpraTi BHKOpPHCTaHHS pPO3POOJIICHOTO aBTOpAaMH EKOHOMIKO-
MaTEeMAaTUYHOTO TiIXOJy MO’KHA BH3HAYUTH PAI[iOHAIBHI BapiaHTH BUKOPUCTAHHS IHBECTHIIH NPH PO3BHTKY, SIK
OKpEMHMX HiJNPUEMCTB, TaK 1 Tay3ed eKOHOMIKH B IIiloMy. Po3po0OieHuii 1HCTpyMEHT BU3HAYECHHS palliOHAIBHUX
BapiaHTiB BUKOPHUCTAHHS IHBECTHUIIH 3HAYHO CIIPOLIYE MPOILEC MPUHHATTS PillIeHHs Ul MOTEHLIHHOTO iHBECTOpA.
BiH 103BOJISIE CKOPOTHTH BEJIMYE3HY KUIBKICTh BapiaHTIB BKIAJaHHS IHBECTUI[IHHX KOINTIB OO AEKIITBKOX
HAMOLIBII TEPCIIEKTUBHUX I1HBECTUIIIMHMAX IPOCKTIB, IO 3JaTHI HAJAaTH iX BIACHUKY MAaKCHUMAIBHUH eQeKT.
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COBEPHIEHCTBOBAHUE METOAOB IKOHOMMUYECKOI'O
MOJAEJIUPOBAHUA JJs1 HOBBIHIEHUA OP®O®EKTUBHOCTHU
MCIOJIb30BAHUSA UHBECTULIUIA

Heab. OCHOBHOW NENbIO HCCIECJOBAaHMA, NPOBEACHHOTO B JaHHOW paboTe, SBISETCSA IIOBBIIICHHE
3G PEKTUBHOCTH MHBECTHIMHA NMPH Pa3BUTUH, KaK KOHKPETHBIX MPEANPUATHH MPOMBIIUICHHOCTH, TaK U OTpaciei
SKOHOMHKH B 1enoM. Meroauka. C moMonpio HCHOIB30BAHUS METOJOB aHANIM3a U CHHTE3a, a TAaKKE METOJO0B
MaTEMAaTUKO-?)KOHOMHYECKOIO MOJEIUPOBAHHSA, aBTOPAM yJalOCh YCOBEPIIEHCTBOBATh METOJUUYECKUE MOAXOIBI K
OLIEHKE IoKa3areyieil d(QEKTUBHOCTH HUCIONb30BaHHUs WMHBeCcTHLMH. Pe3yiabrarsl. B pesysnbrare Obul co3naH U
anpoOupoBaH JeHCTBEHHBIH MeXaHW3M, KOTOPBI MOXKET MPUMEHATHCS U OLEHKHU CTENEHH palMOHAJIBHOCTH
UCIIOJIb30BaHHUsI MHBECTUIIMOHHBIX CPEJCTB B 3aBUCHMOCTH OT OCHOBHBIX (DaKTOpPOB. DTO MO3BOJISET ONPEEIUThH
PalMOHAIbHOE COOTHOIICHHE MEXKIY OCHOBHBIMU COCTABJIIOIIMMU HMHBECTULMOHHOIO IIpoliecca, a HMEHHO:
IIPUPOCTOM BBIPYYKH, OOBEMOM HHBECTUIMI M BpPEMEHEM pealM3allid HHBECTUIIMOHHOTO Npoekra. Hayuynas
HoBH3HA. C IENbI0O PalIOHANBHOIO paclIpenesieHus (UHAHCOBBIX PEeCypcoB B IHepuoj JeduuuTa KamuTana
aBTOpamMu pa3paboTaH YKOHOMHKO-MAaTEeMaTHYECKHUH ITOIX0/, B OCHOBY KOTOPOTO OBIIO MOJOKEHO PEIICHUE 3a/1aui
BEKTOPHOH ONTHMHU3AIMU C HCIOJIb30BAaHMEM (QYHKIMH MHOXecTB. [IprMeHeHWe RaHHOTO ITOAX0Ja OCOOEHHO
aKTyaJlbHO BBHIY HECTAOMIBHONH SKOHOMHYECKOW CHUTyalMd, B KOTOPOM CEromHs oOKasajach YKpawHa.
IIpakTuyeckass 3Ha4YMMOCTb. B pesymprare HCHONB30BaHUS Pa3pabOTAaHHOTO aBTOPAMU  SKOHOMHKO-
MaTEMAaTUYECKOr0 MOAXOAAa MOXKHO OINpPEJEeNUTh pallOHAIbHBIE BapUAaHTHI MCIOJIL30BaHHMA WHBECTHLUN NpU
pa3BUTHM, KaK OTAENBHBIX MPEANPHUATHH, TaK W IEIBIX OTpacied SKOHOMHKH. Pa3paOoTaHHBINI MHCTPYMEHT
ONPEJEIICHUS] PALIMOHAIBHBIX BAPUAHTOB UCIIOJIb30BAHUS MHBECTULUI 3HAUYUTEIBHO YIPOILAET IPOLECC PUHSITHS
pemeHust Uil MOTEHIMAIbHOro HHBecTOopa. OH TMO3BOJIIET COKPATUTh MHOJKECTBO BapHAaHTOB BIIOXKEHUS
MHBECTUIIMOHHBIX CPEJCTB 1O HECKOJBKUX HauOojiee MEpCHEKTHBHBIX HHBECT-TIPOEKTOB, KOTOPBIE CIIOCOOHBI
MIPUHECTH WX BIAAETBIYy MaKCHUMAaJbHBIN 3(dext. PazpaboTaHHBIN MOAXOM TakKe MOXKXET OBITh HCIOJIH30BAaH B
npotecce GOPMUPOBAHUN OCHOB MOJIENH BEICOKO3()(DEKTHBHOW HAIOHAIBHOW SKOHOMHMKH.

Kniouegvie crosa: panmoHanbHOE HWHBECTHPOBaHWE;, (YHKIMHM MHOXECTB; BEKTOpHAs ONTHMH3AIUS;
NIPUPOCT BBIPYYKH; OOBEM WHBECTHLMH; BpeMs peIN3alMU TPOEKTa; BHICOKO3((EKTHBHAS HAIMOHAIbHAS
JKOHOMHKA.
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