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Abstract. In the present circumstances, increasing
of the motor transport enterprises efficiency contributes
to the growth of its own competitiveness, has a
significant influence on the competitiveness of their
counterparties and the general level of competitiveness
of the country's economy too. Therefore, the issue of
improving the methods of evaluation of motor transport
enterprises efficiency and search for new approaches of
measuring of their investment potential is relevant.

The purpose of the article is to develop economic
and mathematical methods for evaluation of motor
transport enterprise investment potential

The approach to generalizing the system of
indicators for evaluation of motor transport enterprise
investment potential was developed in the article.
Procedure for conducting an investment potential
analysis is based on the calculation of qualitative and
quantitative indicators of the efficiency of motor
transport enterprises activity. Function of desirable is the
main tool of this methodological approach, that is
complemented by the integrated coefficient calculation
and using an objective-structural approach to reduce the
subjectivity of non-formalized indicators.

The proposed integrated indicator of the motor
transport enterprise investment potential level gives an
opportunity to comprehensively approach to an activity
efficiency and enterprise management evaluation and
identify the individual processes that need to be
improved. Realization of the developed measures gives
an opportunity to increase the overall efficiency of a
motor transport enterprise management and increase its
investment attractiveness for potential investors.

Key words: motor transport enterprise, efficiency,
investment potential, integrated indicator, complex

analysis.
Introduction
Under modern economic  conditions and
globalization processes, the enterprise has been

increasingly becoming a complex, dynamic system
which is able to improve and self-organize on account of

increasing the efficiency of production processes. The
importance of efficiency in production, investment and
financial activities, the equilibrium and flexibility of
strategic and tactical management decisions of business
entities have been objectively increasing.

Formulation of problem

For the enterprises in the motor transport sector, as
participants in the production processes for the
movement of various cargoes in space and time, the
responsibility for management decisions taken and the
consequences of their economic activity has a special
meaning. Since, their effectiveness contributes not only
to the growth of their own competitiveness, but also
significantly affects the competitiveness of customer
enterprises and the overall level of the country's
economy competitiveness. Thereby the role of
operational analysis of the activity of the motor transport
enterprise which should occupy a central place in the
enterprise management system in general.

Analysis of recent research results

Features of performance evaluation and realization
of investment potential of motor transport enterprises
have been highlighted in the writings of AV Bazylyuk
[1], VP Gudkova [2], O.D. Shcherban [3]. Modern
approaches to assessing the logistic activity of
enterprises are devoted to the attention in the works of
T. Wang [4], J. Koyla [5], R. Larina [6] and others [7-
10]. But these directions of analysis can provide only
internal decision making on the effective the enterprise
potential usage, the need for innovation, and respectively
investment needs (real or financial). For potential
investors, these data are not enough or in reverse their
versatility and diversity do not make it clear if the
company is attractive for investment and if so, to what
extent is it. That is an investor faces uncertainty while
making a decision which can lead to worse consequences
than a false decision. Therefore, there is a need for
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continuous improvement of evaluation methods and
analysis of new approaches regarding measuring the
investment potential of motor transport enterprises.

Purpose of research

The purpose of research is economic-mathematical
methods development for assessing of a motor transport
enterprise investment potential, searching for a new tools
for determining its level.

Research results

Increasing the efficiency of motor transport
enterprises, the ability to adapt to modern requirements,
and respectively the ability to keep up a high level of
development in the long run are the main criterion for
ensuring the formation of prerequisites for the
progressive and sustainable development of both the
transport industry and the Ukrainian economy. The
transformation of social relations and the formation of
the knowledge economy are especially actualizing the
question of assessing the level of efficiency of motor
transport enterprises as they have a specific two-way role
in economic processes. On the one hand they are the
service industry which is providing transport services to
organizations and population. On the other hand,
carrying out transit it is a branch of material production,
since they continue the production process and recently
they are increasingly taking on non-transport functions,
freeing consumers from sales and distribution operations.
So shipping ceases to be a separate sector of the
economy. Given this the level of performance of the
functions of the motor transport enterprise significantly
depends on the availability of certain knowledge and the
ability to use them as innovative products and
technologies. Combination of transport services and
logistics services is one of these modern technologies,
that is the creation of enterprises capable of of giving
integrated transport and logistics services, since
"increasing the efficiency of transport can change the
overall efficiency of the logistics system™ [7, p. 1671].
Under such conditions the content of the activity of
transport enterprises changes itself which is now
determined not so much by the technical and commercial
exploitation of vehicles, how the ability to effectively
manage product and information flows whose quality are
extend depended on the qualifications and skill of the
staff. The estimation of investment potential level of
such enterprise should accordingly take into account not

Table 1. Characteristics of investment potential.

only economic and technical indicators, because they do
not take into account many important intangible benefits
and substantial intangible costs which accompany
transport activities. Beside that it is important to integrate
into the system and indicators of the implementation of
specific logistic actions and indicators of the professional
characteristics of employees. So the general system of
criteria for investment potential of motor transport
enterprises should take into account the indicators of
both internal and external influences, and therefore it
should be more complex and balanced.

Complexity in  this section suggests a
comprehensive assessment of the enterprise economic
potential, or, in other words, it allows to provide
identification of its place in the economic environment of
the industry, region, etc. For the complex analysis of the
enterprise it is typical estimation of trends of the most
common indicators, which characterize its condition
from different directions. In return, "the balance
determines the company's ability to achieve the purpose
of the activity, since the different levels of individual
components development of potential opportunities
complicates, or even makes it impossible the process of
effective operation of the enterprise " [8, p. 72]. And in
aggregate the usege of both criteria makes it possible to
build a holistic system for estimation of enterprise
activity efficiency which most accurately reflects its
investment potential.

An approach that most closely meets these
requirements when making managerial decisions under
uncertainty is a cognitive approach which aimed at
identifying dependencies and patterns of potential and
behavior of the business entity. It essentially relies on
both the management system and the human
consciousness and takes into account both internal and
external factors that have an impact on the enterprise.
That is, it simultaneously uses both SWOT-analysis to
identify the strengths and weaknesses of the enterprise
and PEST-analysis to assess the external economic
situation.

However, the effectiveness of such analysis depends
on the possibility of constructing an adequate system of
unambiguity of the  mathematical processing
interpretation results of a defined group of target
indicators in order to prevent and avoid the double-
meaning of the conclusions, contradictions in the views
of individual experts regarding the object state
identification of research. In order to ensure an adequate
transfer of the quantitative value of the generalizing
indicator of the motor transport enterprise efficiency we
used the so-called desirable function (Harrington scale)
in our qualitative assessment [9].

Performance level values Characteristics of investment potential levels
1.00 - 0.80 High level of investment potential
0.80 - 0.63 Average level of investment potential
0.63-0.37 The level of investment potential below average
0.37-0.20 Low level of investment potential
0.20-0.00 Unacceptable level of investment potential

Source: Harrington E.C.Jr. The desirability Function / E.C.Jr. Harrington // Industrial Quality Control, 1965.
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Analysis procedure by using the desirability
consists of three stages:

1. Analysis options selection;

2. Parameter values obtaining;

3. Merging of the obtained values into the
generalized indicator, which characterizes the current
level of investment potential in general.

The choice of specific methods and criteria for
assessing the economic efficiency of vehicles companies
first of all depends on the specifics of the situation and
customer needs analysis. We proposed to use five groups
of indicators as the general criteria of the integrated
performance appraisal of vehicles enterprises.

1) economic potential of the Company (e);

2) technical potential of the Company (T);

3) organizational and intellectual potential of the
Company (O);

4) Information potential of the Company (i)

5) External operating conditions of the Company
(2).

According to the absolute value of the fading
integrated indicator is calculated by:

n n n
Z=a, XZﬂiE xXE; +ar XZﬁiT xT, +0‘1X2ﬁil x1I
i=1 i=1 i=1

n n
+aoXZﬁa°Xoi +0‘zXZﬁizxzw M)
i=1 i=1
where — ¢, —the coefficients of the research directions;

S.— The coefficients of weight targets in

separate directions.

Each group, in its turn, is formed from the
parameters of the group, which together meet the
requirements of the complex characteristics of the
company current state and the prospects for its
development in terms of development goals balance. In
this case usage of a large number of indicators on the

one hand can cause loss of time for mathematical and
analytical maintenance of the investigations of
functionally interdependent indicators, and on the
second hand in the case of lack of interdependence
between them lead to a large error in calculations.
Therefore, it is offered reasonable usage (sufficient) of
quantity (3), (4) indicators that are closely correlated
with each other. The formula of the company’s capacity
to achieve a defined potential in groups is:

ZXi X o
Ki =1
M n (2)
where R; — is the level of the indicator; o; — the

significance of the indicator;

n-is the number of indicators within the
corresponding component of potential opportunities of
the company.

Moreover, by the condition we assume: increasing
of a separate indicator X is connected with the efficiency
increasing of considered motor transport company
activity. If there is an opposite tendency for this metric,
then in the analysis it should be replaced with the
associated opposite value.

Each indicator X; compares the level of its
significance for analysis ri. To estimate this level, you
need to arrange all the indicators in descending order of
significance so that rule out

n=r =..r (3)
Ranking occurs using the Fishburne’s rule [10]:
[ 2(N-i+1)
" (N-1)N 4)

To assess the effectiveness and level of investment
potential of vehicles enterprises we build a system of 15
most important, in our opinion, for the automotive
transport industry indicators.

Table 2. Performance indicators and level of investment potential of vehicles enterprises.

No Indicator Capacity Group Weight of the|  Calculation
group method

X1 [Coverage coefficient

X2 [|Profitability Rate Financial 4

X3 |its provision coefficient

X4 |Wear coefficient of production facilities =

X5  |The coefficient of transport performance Technical 4 %

X6  [The coefficient of transport costs L

X7  |Level of information support

X8  |[Number of sources of information Information 3

X9  |Number of users information

X10 [Business reputation of the enterprise

X11 [Management level of the enterprise Organizational-

X12 |Qualification level of company employees intellectual 3 E

X13 [The level of investment attractiveness of the S
region in which the company operates External =

X14 [Development of market institutions in the country where | conditions of 2
the company operates operationof the
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X15 [Conditions of operation of transport for the
natural-ecological state of the region

enterprise | | |

Source: Compiled by author

And if the indicators of the first three groups are
calculated by the formalized methods of describing
analytical procedures on the basis of clear dependencies
on the use of the mathematical apparatus of economic
and financial analysis, the last two figures take into
account the subjectivity mal constructed depending on
the logical level of the use of expert opinions and
assessments, and therefore can be subjective.

To reduce the subjectivity of indicators of the last
two groups is possible by means of objectively-
structural approaches. In particular, those based on the
rules of Fuzzy logic. Fuzzy-multiple method uses
linguistic quantities and expressions to describe a
defined potential of the company and it is ideally suited
for planning factors in time, when their future
assessment is blurred and has insufficient grounds for
reliability. The task of deviations in the factors causes or

Table 3. Taxonomy of current x values.

consequences in the form of fuzzy sets is used in cases
where an expert cannot accurately determine the
deviation of the factor-consequences caused by a
deviation of a factor. The function of affiliation of the
value of the deviation of the factor-effect is given by a
fuzzy set:

ﬂ[o;l](Xsr):{xsrl/Vstrz /Vzv----varn IV} (5)

where, XD X! — value factor after increasing,

V1,..., Vo — subjective estimates of possibility of
corresponding increments of factor at a given increment
of factor-cause.

According to the unclear of plural approach, the
classification of the current values of X indices as
criteria for splitting the full set of its values into a subset
of V are constructed.

Name of Subset criterion

indicator B Bi, Biz Bis Bis
X1 X1<bii b11< x1<biz b12< x1<byz b13< x1<bis b1u< X1
XN XN<DN1 brni< Xn<bnz brn2< Xn<bnz bnz< Xn<bna bna< Xn

Source: Compiled by the author on the basis of vague-of plural approach.

Further, the assessment of the current level of
indicators is conducted and the classification of their
values, where 7\.ij =1, if bi(j.1)<Xi<bij, i 7\.ij =0, and 7\4] =0

Table 4. Classification of the level of indicators.

otherwise (when the value does not fall into the selected
classification range), and the obtained results are
reduced in the table.

Name of indicator Classification result for subsets
Bi1 Bi2 Bis Bis Bis
X1 A1 A2 M3 A4 A1s
XN ANL AN2 AN3 AN4 AN5
weight (g) 0,1 0,3 0,5 0,7 0,9

Source: Compiled by the author on the basis of vague-of plural approach.

Completing formal arithmetic actions to assess the

level of potential g:
5 N
9= j; ik

i

(6)

Table 5. Classification of current value of G indicator.

We classify the obtained values of the degree of
their level on the database table.

G-Value Interval Subset
0.8<g<1 G5-Extremely high level
0.6<9g<0.8 G4-High Level
0.4<g<0.6 G3-Medium level
0.2<g<04 G2-Minor level
0-0.2 G1-Extremely low level

Source: Compiled by the author on the basis of vague-of plural approach.
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Thus, our conclusion about the level of potentials
of the motor transport enterprise of the third and fourth
groups acquires a linguistic form. So, as a result of the
above procedures it is possible to become an attempt to
combine and formalized methods of analyzing the
potential of the motor transport company to the effective
activities.

Conclusions

1. The developed approach generalizes a system of
indicators of evaluation of investment potential of a
motor transport enterprise and serves as a tool for
determining its level. The procedure for carrying out an
analysis of the effectiveness of the organization of
transportation, based on the calculation of qualitative
and quantitative performance indicators, the main tool
of the proposed methodological approach is the
desirability function, supplemented by the calculation of
the integrated coefficient.

2. The proposed integrated indicator of the level of
investment potential of an automobile enterprise gives
an opportunity to comprehensively approach to the
estimation of activity and management of an enterprise
and to specify separate processes which need to be
improved. Implementation of the developed measures
will enable to increase the overall efficiency of
management of the motor transport enterprise and,
accordingly, increase its investment attractiveness for
potential investors.
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IHHOBALIIMHWH MIIXIT 10 OLIHKH
IHBECTHULIHOTO ITOTEHLIATY
ABTOTPAHCIIOPTHOI'O NIAITPUEMCTBA
O. M. 3azypcokuil
AHoTanisg. 3a cydacHHX EKOHOMIYHHX YMOB Ta

rmofamizamifHNX — MPOIEciB  MiANPUEMCTBO  IeIali
OlJpIllE CTAa€ CKJIALHOIO, JIWHAMIYHOIO CHCTEMOIO,
3MATHOI0 32 PAaxyHOK MiJBUIIEHHS €(eKTHBHOCTI
BHPOOHMYHMX  TIPOLECIB 10  YIOCKOHAJICHHS i
camoopranizanii. OO'eKTHBHO  3pocTae  3HaYCHHA
e(eKTUBHOCTI y  BUpOOHMYIH, IHBECTHMIIHHIH 1
¢iHaHCOBIl  AisBHOCTI, pIBHOBa3i 1  T'HYYKOCTI

CTpaTeriyHuX 1 TAKTUYHHUX YIPaBIIHCBKUX pIlICHBb
TOCIIO/IaPIOIOYNX CYO'€KTIB.

Jns mianmpueMCTB aBTOTpPaHCHOPTHOI cdepH, K
YY9acHHUKIB BHUPOOHMYMX MPOIECIB 3 MEepeMillleHHS B
mpocTopi Ta B dYaci pI3HOMAaHITHUX BAaHTAXIiB,
BiINIOBiJAJIEHICTD 32 MPUIHATI YIPABIIHCHKI PIIICHHS Ta
HACIIJKU X TOCIOAApPCHKOi MisTBHOCTI Mae ocoOimBe
3Ha4YeHHA. AJpKe X e(eKTHUBHICTD CIpHSAE He JIHIIe
3pOCTAaHHIO  BJAcHOI KOHKYPEHTOCIPOMOXKHOCTI, a
CYyTTEBO  BIUIMBaE Ha  KOHKYPEHTOCIIPOMOXHICTh
MIANPHEMCTB  3aMOBHHKIB Ta  3arajibHUi  pIiBCHb
KOHKYPEHTOCIIPOMOKHOCTI €KOHOMIKH KpaiHH.

B crarti po3poOieHO METOMOJOTIUHUE  MifXif
3aCHOBaHMI Ha pO3paxyHKY SIKICHHMX 1 KIJbKICHUX
MOKa3HUKIB e(eKTHBHOCTI JISUTBHOCTI
ABTOTPAHCIIOPTHOTO MIiJIPHEMCTBA, IIO Y3araJbHIOE
CHUCTEMYy TIOKa3HUKIB OWIHKH HOTO iHBECTHIIHHOTO

MIOTEHITIAITY.

OCHOBHUM iHCTPYMEHTOM IPOIOHOBAHOTO MiAXOIy €
¢yHKIiT  OakaHOCTI, JOTIOBHEHA  OOYHCIICHHAM
iHTerpoBaHOro  koe(illieHTa Ta  3aCTOCYBaHHSIM
00’€KTHBHO CTPYKTYPHOTO MIiAXOAy JUIA 3HMKCHHS
cy0’eKTUBHOCTI He(hOpMaTi30BaHHX TOKA3HHUKIB.

Po3poOnennii X y3arajibHIoE CUCTEMY
MOKA3HWKIB  OIIHKK  IHBECTHUINHHOTO  MOTCHIATY
ABTOTPAHCTIIOPTHOTO T IpUEMCTBa i CITyXHTh

IHCTpYMEHTOM BH3HA4YeHHS 1i piBHA. 3amporOHOBaHUI
IHTeTpOBaHMH MMOKA3HUK PiBHS IHBECTHIIIHHOTO MOTCHINIATY
ABTOTPAHCIOPTHOTO  MIATIPHEMCTBA  JIA€  MOXKJIMBICTB
KOMIUTEKCHO TMiTIiHTHA O OWIHKH iSUTBHOCTI 1 yIpaBIiHHS
MIIPHEMCTBOM Ta BHOKPEMHUTH OKpEeMi MPOIECH, SKi
MOTPiOHO BJOCKOHAIIIOBATH.

Peanizaris po3pobieHux 3aX0/IiB JIaCTh
MOXIIMBICT ~ MIJBHIIMTH  3arajbHy  e(EeKTHBHICTh
YIPaBIiHHS ~ aBTOTPAHCIIOPTHUM  MIiJNPHEMCTBOM 1
BIIOBIIHO 301JIBIITUTH Horo IHBECTHUIIIHHY

MIPUBAOIUBICTH I OTEHIIHHUX iHBECTOPIB.

Kiro4oBi cjioBa: aBTOTpaHCIIOPTHE IiAIPUEMCTBO,
e(CKTHBHICTh, IHBECTHIIIMHUI MOTEHINAJ, IHTETPOBAHUN
MTOKa3HHK, KOMIUICKCHHI aHaIi3.

MHHOBALIMOHHBIN ITOXO/I K OLIEHKE
MHBECTHUIIMOHHOTI O ITOTEHIIMAJIA
ABTOTPAHCITIOPTHOI'O ITPEAITPUATHA
O. H. 3aeypcruii

AHHOTauuMsA. B COBpeMEHHBIX 3KOHOMHUYECKHX
YCIIOBHAX u JI00aTN3aIMOHHBIX mporeccax
MpEeAnpusITHe BCe OOJbIIe CTAHOBUTCS  CIOXHOM,
JUHAMUYHOW CHCTEMOH, CITOCOOHO 3a CUET HMOBBIIICHHS
3¢ (GEKTUBHOCTH  MPOU3BOJACTBEHHBIX  IPOIECCOB K

COBEPIIICHCTBOBAHUIO U camoopranm3anuu. OObEKTUBHO
BO3pacTaeT 3HaYEHUE 3¢ deKTHBHOCTH B
MPOU3BOJICTBCHHOW, WHBECTUIIMOHHONH © (HYUHAHCOBOU
JIESTEIBHOCTH, PABHOBECHH M THOKOCTH CTPATETHYCCKUX
u TaKTHYECKUX YIIpaBICHIECKUX pereHmi
XO3SIMCTBYIOIINX CYOBEKTOB.

JUis mpeAnpusTHii aBTOTPAHCIIOPTHON cdepsl, Kak
YY9aCTHHKOB  IPOW3BOJICTBEHHBIX  IPOIECCOB IO
MEepEeMEIIeHHI0 B TIPOCTPAHCTBE W BO  BpPEMEHHU
pa3IMIHBIX TPY30B, OTBETCTBEHHOCTh 33 IIPUHSITEHIC
YOpaBIIEHYECKUE  pElIeHUs] M MOCIEACTBUS  HX
XO3SHACTBCHHOM JEATEIILHOCTH UMEET 0C000e 3HAYCHUE.
Benp ux 3 hekTHBHOCTH CIOCOOCTBYET HE TOJIBKO POCTY
COOCTBEHHOW KOHKYPEHTOCIIOCOOHOCTH, & CYIICCTBEHHO
BIMSIET Ha KOHKYPEHTOCHOCOOHOCTh MPEAIPUSTHIA
3aKa34YMKOB M OOUIHMIA YPOBEHb KOHKYPEHTOCIIOCOOHOCTH
SKOHOMHUKH CTPaHBI.

B cratbe pa3zpaboTaH METOIOJIOTHYICCKHN ITOAXO]

KOTOpPBI OCHOBaH Ha pacyere KadeCTBEHHBIX U
KOJTHMYECTBEHHBIX nokasaTesnei 3¢ pekTUBHOCTH
JIEITEIIbHOCTA ~ aBTOTPAHCIIOPTHOTO  MPEIIPHSTHS,
0000maer cucTeMy  ToOKazaTeleld  OLEHKH  €ro
HHBECTUIMOHHOTO TOTCHIIAIA.

OCHOBHBIM HHCTPYMEHTOM npeaIaraeMoro
MOJIX0Ma  SIBISCTCS GbyHKIUA KEIATeIbHOCTH,
JTOTIOJTHCHHAS BBIUUCIICHUEM HHTETPUPOBAHHOTO
K03 duiueHTa u MIPUMEHEHHEM 00BEKTHBHO

CTPYKTYPHOTO TOIXO0/a JJISl CHIDKEHUS CyOBEKTHBHOCTH
He(POPMAaII30BaHHBIX MTOKA3aTeICH.

Pa3paboTannblii  momxom  0000maeT  cHCTEMY
MoKa3aTejaeld OIEHKH HMHBECTULIHMOHHOIO IOTEHIIHAIA
aBTOTPAaHCIIOPTHOTO TPEIIPUATHS u CITY’)KUT
HHCTPYMEHTOM OTpeIeeHuUs ee YPOBHSI.
IIpennoxeHHbIH MHTETPUPOBAHHBIN TI0KA3aTENlb YPOBHS
MHBECTUIMOHHOTO  MOTEHIMANAa  aBTOTPAHCIIOPTHOTO
MPEANPHUSITHS TaeT BO3MOXXHOCTh KOMIUIEKCHO MOIONTH
K OIICHKE JCATEIbHOCTH U YIPABICHUS MPEAIPUITHEM U
BBIICJIUTh OTHCJIBHBIC TIPOILECCHI, KOTOPBIC HYIKHO

COBEPIIEHCTBOBATE.
Peanmuszanus pa3paboTaHHBIX MEpOIIPUATHI
TTO3BOJIAT MOBEBICHUTH o0mIyro 3¢ (EeKTUBHOCTD
YIpaBICHUS]  aBTOTPAHCIOPTHBIM  TIPEINPHATHEM U
COOTBETCTBEHHO  YBEJIHMYHTh €r0 HMHBECTHUIHOHHYIO
MPUBJICKATEIBHOCTD AJISl TOTEHIMAIBLHBIX HHBECTOPOB.
KioueBbie cjioBa: aBTOTPAHCIIOPTHOE
NpeAnpusITHE, 3¢ (HEeKTHBHOCTS, WHBECTUIIMOHHBIN
MOTEHIHA, MHTETPUPOBAHHBIN MOKa3aTeJb,

KOMIUIEKCHBIA aHaIu3.

0. M. 3arypcebknii ORCID 0000-0002-5407-8466.



