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Formation of a Methodological Approach to Evaluating the State of Management of Enterprise Flow Processes

The formation of a methodological approach to evaluating management of the state of enterprise flow processes has been considered. Proceeding from the
developed and presented in literary sources theoretical propositions on organization of management of enterprise flow processes, the hypothesis of the study is
correlation of quantitative and qualitative evaluations of management effectiveness and formation of the integral index on their basis. The article presents stages of
implementation of a methodological approach to evaluating the state of management of enterprise flow processes, which implies indicating the components, their
characteristics and methods of research. The composition of indicators, on the basis of which it is possible to evaluate effectiveness of management of enterprise
flow processes, has been determined. Grouping of such indicators based on the flow nature of enterprise processes has been performed. The grouping of indicators
s justified by a pairwise determination of canonical correlations between the selected groups (the obtained high correlation coefficients confirmed the author’s
systematization of indicators). It is shown that a specificity of the formation of a methodological approach to evaluating the state of management of enterprise flow
processes requires expansion in the direction of aggregation of the results and determination of factors that influence effectiveness of flow processes management.
The article carries out such aggregation using the factor analysis. Distribution of a set of objects into different classes according to the results of the cluster analysis
has been presented. To obtain an integral estimation of effectiveness of flow processes management, the taxonomic index of a multidimensional object has been
built. A peculiarity of the formed methodological approach to evaluating the state of management of enterprise flow processes is in the matrix correlation of
integral indicators calculated on the basis of the taxonomic index of development of quantitative (characterizing the effectiveness of management of enterprise
flow processes) and qualitative (determine the degree of logistization of management system elements) evaluations, which provides for justifying scenarios of the

enterprise strategic behavior in functional areas of logistics.
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YK 005.932
[i3ebko W. M., MpockypHuHa H. B. ®opmuposaHue memoduveckozo
n00xo0da K OyeHKe COCMOAHUA YyNpasaeHus NOMOK08bIMU MPoyeccamu
npednpusmus

PaccmompeHo hopmuposaHue memoduyeckozo noodxoda K oyeHKe cocmo-
AHUA YnpaesneHus MomoKosbIMU Mpoyeccamu npednpuamus. Mcxods u3
paspabomaHHsIX U npedcmaseHHbIX 8 AUMepamype meopemuyeckux no-
N10}eHUl N0 0P2aHU3AYUU YPasaeHUA TOMOKOBbIMU Mpoyeccamu npednpu-
Amus, eunome3soli uccnedo8aHUA cMano COOMHeCeHUe KoAu4eCmeeHHbIX
U KayecmseHHbIX OUEHOK 3hhekmugHoCMU yrpaseHus u hopmuposaHue
Ha UX OCHOBe UHMe2panbHo20 MoKasamens. B cmamee npedcmasneHsl
3Mansl peanu3ayuu memooduyeckozo nodxo0a K oyeHKe COCMOoAHUA ynpas-
/IeHUA MOMOKOBbIMU MPOYECCamu npednpuamus ¢ yKasaHuem cocmaesns-
fowux, Ux xapakmepucmukol u memodamu uccnedosaHus. OnpedeneH
cocmas nokasamenel, HA OCHOBE KOMOPbIX MOXHO OUeHUMb pesynbma-
MUBHOCMb yNpasneHus MomoKosbiMu npoyeccamu npednpusmus. pose-
OeHa epynnuposka makux nokasamesned, Ucxo0a u3 MOMoKosol npupodsl
npednpuamus. [pynnuposka nokasameneli 060CHO8AHA MOMAPHLIM Onpeod-
efneHueM KAHOHUYecKux Koppenayuli mexdy ebideneHHbIMU 2pynnamu
(nonyyeHHbie 8bICOKUE KoIpuyueHmsl Koppeaayuu noomeepounu ae-
mopcKy cucmemamusayuro nokasamenedi). MoKasaHo, Ymo creyucpuka
thopmuposaHus mMemoduyeckozo nodxoda K OueHKe COCMOAHUA yrpas-

Y/IK 005.932
[i3b06Ko I. 1., MpockypHiHa H. B. ®opmysaHHa memoduyHoz0
nidxody 0o OYiHIOBAHHA CMAHY yNpaeniHHA MOMOKOBUMU NPoyecamu
nionpuemcmea

Po32719Hymo (hopmy8aHHa MemoduyHo20 niodxody 3 Memoto OYiHIOBAHHA
CMaHy ynpaeniHHA MOMOKosUMU mpoyecamu nidnpuemcmeaa. Buxodayu
3 po3pobreHux i modaHux y nimepamypi meopemuyHUX MoaOMeHsb i3 op-
20HI3aUiT yNpasiHHA NOMOKOBUMU MPOYecamu nidnpuemcmead, 2inome3ok
00Cn1i0HEHHA € CMiBBIOHECEHHA KifbKICHUX i AKICHUX OUIHOK Wodo edek-
mugHoCmi ynpaeniHHA ma opMyBaHHA HA iX OCHOBI iHMe2panbLHo20 no-
KasHuka. Y cmammi HaeedeHo emanu peani3ayii memoou4Hozo nioxody 0o
OYiHIOBAHHA CMAHY YnpasaiHHA MOMOKOBUMU MPOYECamu mionpuemcmsa
i3 303HaYeHHAM CKAAO08UX, X Xapakmepucmukol ma memodamu Aocsi-
O3eHHA. BUsHaYeHo cknad MOKA3HUKIG, HA OCHOBI AKUX MOMHA OYiHUMU
pesyabmamusHicme ynpagaiHHA MOMOKOBUMU MPOYEcamu mionpuemcmeaa.
30ilicHeHo 2pyny8aHHA MAKUX MOKA3HUKIB, BUXOOAYU 3 TOMOKOBOI Mpupodu
nionpuemcmea. [pyny8aHHs MOKA3HUKIE 06IDYHMOBAHO MOMAPHUM BU3HA-
YeHHAM KAHOHIYHUX Kopenauili mixe sudineHumu epynamu (ompumati eu-
COKi KoegiuieHmu Kopenayii nidmeepdunu asmopcbKy cucmemamu3sayio
MOKa3HuKig). MokazaHo, wo cneyudika hopmysaHHs MemoouyHo20 nioxo-
0y 00 OYiHIOBAHHA CMAHY YpaBAiHHA MOMOKOBUMU Mpoyecamu nompebye
PO3WUPEHHA 8 HAMPAMKY d2pe2ye8aHHsA pe3ynbmamie ma 8U3HAYeHHA Mux

JlocnioxerHs nposedeHo y pamkax gpyHoameHmanbHoi depx6100xemHoi memu N 51/2015-2017 «Korconidayis obnikogo-aHanimuyHoi iHpopmayii 6 op-
2aHi3ayii ynpaeniHHA 6e3nekoto iHHOBAUILIHO20 PO38UMKY Be/TUKOMACWMABHUX eKOHOMIKO-8UPOBHUYUX cCUCMeM: meopis ma MemoQ0osozis» (OepxagHull pee-

cmpayitrut Ne 01150002375, kepigHuk memu — [Tununerko A. A.)
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/IeHUs MOMOKOBbIMU Mpoyeccamu mpebyem pacwupeHus 8 HanpaeaeHuu
g2peauposaHus pesyabmamos U onpedeseHuu mex akmopos, Komopble
8IUAIOM HA PEe3yabMAMUBHOCMb YrpaseHus MOMOKOBbIMU MPOUECCamu.
B cmamee nposedeHa makas aepe2ayus ¢ npumeHeHuem GakmopHo20
aHanu3a. MokazaHo pacnpedeneHue cOBOKYMHOCMU 06beKMO8 N0 PasHbIM
KAaccam 8 coomeemcmeuu ¢ pe3yabmamamu KAACMepHo20 GHAAU3A.
[1n9 nonyveHus uHme2panbHol OUeHKU pe3yabmamueHoCmu yrpasneHus
10MOKOBbIMU MPoyeccamu 6bia MOCMPOeH MAKCOHOMUYECKUL MoKasamenb
pazeumus MHo2omMepHo20 06bekma. OcobeHHOCMb CHOPMUPOBAHHO20
Memoduyeckoao 100xo0a K oyeHKe COCMOAHUSA ynpasaeHus momoKosbimu
npoyeccamu npednpusmus 3akYaemcs 8 Mampu4yHOM COOMHeCeHuU
UHMe2panbHbIX nokasameseli, pacC4UMAHHbIX HA OCHOBE MAKCOHOMUYeC-
K020 MOKa3amesns Pa3sumMuUs Konu4yecmeeHHbIX (Xapakmepusyowux pe-
3ybMAMUBHOCMb YMPABAEHUS MOMOKOBbIMU MPOUeCcCcamu mpednpuamus)
U KavecmeeHHblX (ompedensiom cmeneHb A02UCMU3AUUU 3AeMeHmos
cucmembl ynpaeneHus) oyeHoK, 4mo no3eossem 060CHO8bIBAMb CYeHapUU
cmpameauyecko2o nosedeHus npednpuamus 8 GyHKUUOHANbHbIX 06/ac-
MAX N102UCMUKU.

Kntovesble cnosa: nomokossie npoyeccol, noaucmuyeckuli nodxod, cocmo-
AHUe ynpaeneHus MOMoKo8bIMU Mpoyeccamu, memoduyeckuli nooxod, pe-
3ybMAMUBHOCMb YNPABAEHUS.
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thakmopie, AKi 8nAUBAIOMb HA Pe3yabMAMUBHICMb ynpasmiHHA MOMOKo-
8UMU rpouecamu. Y cmammi nposedeHo maky aepe2ayito i3 3acmocysaH-
HAM hakmopHo20 aHanisy. MokasaHo po3nodin cykynHocmi 0b’ekmis 3a
pi3HUMU Knacamu 8idnosidHo 00 pesysbmamie KnacmepHo2o aHanisy. s
OMPUMGHHA iIHME2panbHOI OYiHKU pe3ynbmamusHoCMi ynpagiHHA momo-
Kogumu npoyecamu 6yn0 nobyoo8aHo MAKCOHOMIYHUL MOKA3HUK pO38U-
mkKy bazamosumipHo20 06’ekma. loka3aHo, wo ocobausicme cghopmosa-
HO20 MemoduyHo20 nidxody 00 OYiHKBAHHA CMAHY YNpPasAiHHA MOMOKO-
8UMU poYECamu nidnpueMcmea rnosisA2ae y Mampu4HoOMy CrigsioHeceHHi
iHMe2panbHUX MOKA3HUKIB, PO3PAXOBAHUX HA OCHOBI MAKCOHOMIYHO20
MOKA3HUKA PO3BUMKY KiflbKICHUX (Xapakmepu3ylomos pe3ysnbmamusHicmb
YNpasniHHA MOMOKOBUMU npoyecamu nidMpueMCMBa) ma AKICHUX (8u3Ha-
yaome cmyniHe no2icmu3ayii enemenmis cucmemu ynpasinHa) oyiHoK,
wo do3gosnae 0brpyHMogysamu cyeHapii cmpamezivyHoi nosediHku nionpu-
EMCMBA Y (hyHKUIOHANbHUX 061aCMAX A02ICMUKU.

Kntouosi cnoea: nomokosi npoyecu, nozicmudHull nioxio, cmak ynpasnin-
HA MOMoKosUMU npoyecamu, memoduyHull mioxid, pesynbmamugHicme
YpaBAiHHA.
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Issues of improvement of business management and
application of more advanced approaches in management
practices to meet the consumer demand while minimizing the
costs of the market consumer value have become urgent in
the face of the threat of negative factors. It is only possible if
all enterprise processes are subordinate to realizing the en-
terprise potential and meeting the effective demand with a
corresponding reorientation of management to the logistics
approach.

General issues of building and improving the enterprise
management system are represented in many works by domes-
tic scholars (A. Voronkova, M. Kyzym, R. Lepa, B. Pastukhova,
V. Ponomarenko, O. Pushkar) and foreign scientists (I. Ansoff,
P. Drucker, B. Mylner, H. Mintzberg, J. Stock). These works are
mainly focused on the functional paradigm and limited orienta-
tion to flow and other processes. Development of this paradigm
requires more attention to specific aspects of the enterprise ac-
tivity taking into account marketing, innovation and logistics
management.

The extensive use of the logistics approach resulted in
a number of studies that highlight the logistics methodology
(B. Anikin, A. Gadzhinskiy, M. Gordon, V. Sergeev, A. Seme-
nenko, M. Oklander), logistics management (P. Larina, J. F. Ma-

gee, A. Trydid, L. Frolova, J. Heskett, N. Chukhrai, L. Shem-
ayeva) and role of enterprise flow processes (D. ]. Bowersox,
A. Butrin, J. Becker, M. Grigorak, V. Yeliferov, O. Zborowskaya,
E. Krykavskiy, L. Popovichenko, V. Repin).

To find a solution, the problem of increasing adaptability
and optimization capacity of enterprise flow processes requires
an appropriate scientific and methodological research.

The aim of the article is studying the process of forma-
tion of a methodological approach to evaluating the state of
management of enterprise flow processes.

The implementation of the proposed in [1] theoretical
positions contributes to a technological, economic, organiza-
tional and informational unity of flow processes within control-
ling actions of the relevant management mechanism (MMFPE).
Formation of such a mechanism should be based on evaluation
of the enterprise readiness to its introduction. Therefore, the
stages of the proposed methodological approach to evaluat-
ing the state of management of enterprise flow processes are
presented in Table 1. This methodological approach is fo-
cused on a combination of quantitative evaluation of indica-
tors contained in the National Depository «SMIDA» with the
results of the expert survey of specialists from the enterprises
selected for the analysis.
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Table 1

The stages of implementation of the methodological approach to evaluating the state of management of enterprise flow

processes

Stage

The components of the stage

Characteristic of the stage

Research methods

1. Defining the
characteristics
and conditions of
implementation
of the logistics
approach to
management of
enterprise flow
processes

1.1. Describing problems in
logistics management

Describing mutual challenges of the environ-
ment and elements of flow processes

Cognitive modelling

1.2. Developing an analytical
basis

Selecting and grouping indicators for a further
analysis

Abstract and logical method.
Analysis of the frequency of
references in literary sources

1.3. Confirming the grouping
of indicators

Defining interdependent influences between
the selected groups of indicators

Building canonical correla-
tions

1.4. Evaluating conditions of
implementation of the logis-
tics approach

Determining the factors influencing the effec-
tiveness of management of flow processes

Multivariate factor analysis

1.5. Defining management
scenarios

Distributing enterprises according to the ap-
proach to management of flow processes and
its effectiveness

Cluster analysis

2. Determining
the effectiveness
of management of
flow processes

2.1.Integral estimation of
management effectiveness

Forming a vector-standard and evaluating the
distance of the analyzed enterprises from it

Building taxonomic indicators
of development

2.2. Qualitative estimation of
integral characteristics

Forming a linguistic scale for interpretation of
the integral index value

Building histograms. Deter-
mining the numerical values
of distribution.

3. Evaluating the
state of logistiza-
tion

3.1. Evaluating the state of
logistization

Questioning workers and managers of the
enterprises

Expert methods. Rasch scale

3.2. Interpreting the results

Transferring the integral estimation into the
linguistic variable

Forming proportional scales

4. Evaluating the

state of manage-
ment of flow pro-
cesses

4.1. Evaluating the state of
management

Correlating integral values of the obtained
parameters

Matrix methods of positioning

4.2. Defining scenarios of en-
terprise behavior

Justifying rules and regulations of implemen-
tation of enterprise flow processes

Monographic and abstract
and logical methods

The first stage of the proposed methodological approach
involves determining characteristics and conditions of implemen-
tation of the logistics approach. Its basis is identification of prob-
lems in logistics management of national enterprises (Stage 1.1),
which was presented in detail in [2]. The next step (Stage 1.2) is
determination of composition of indicators, which form the basis
for evaluating the effectiveness of management of enterprise flow
processes. In the process of choosing such indicators the pres-
ence of financial and material flows at the enterprise should be
taken into account. The enterprise’s participation in value chains
should also be considered as well as evaluating the effectiveness
of management of flow processes at their inputs (efficiency of in-
teraction with suppliers), outputs (evaluating of the effectiveness
of interaction with customers) and directly during the movement
of flow processes should be performed.

The proposed structure of indicators and their aggregation
are presented in Table 2. For choosing the indicators the method
for evaluating frequency of mentioning of the indicators in eco-
nomic literature is used and selecting groups and distributing in-
dicators is held by the abstract and logical method. A peculiarity of
the author’s proposals is in considering the logistic content of tra-
ditional indicators presented in [3] and using the variability level of
individual indicators of the activity effectiveness.

We will prove the given in Table 2 grouping of indicators
with the help of a pairwise determination of canonical correla-

tions between the selected groups (corresponds to Stage 1.3 in
Table 1). The model of canonical correlations is developed as a
system of equations of two canonical variables, which summarize
characteristics of the first (described by the following variables:

X1, X3, - Xg) and second (described by following variables:
Vi Yoy e Y ) objects:

U=aXi+aXy +..+0gXq, )
V=bY+byY, +..+byYp,

The results of the corresponding calculations made with
the help of a software product Statgraphics Centurion are pre-
sented in [1]. The obtained high coefficients of the correlation
proved the author’s systematization of indicators. The reliability
of the calculations is confirmed by a zero value of the indicator
of probability of deviation from the null hypothesis (the indica-
tor of P-values), which corresponds to a 95 percent level of con-
fidence. Let us consider the obtained results in more detail.

First of all, we will determine the mutual influence of the
material flow characteristics given in Table 2. The results of cal-
culating canonical correlations between the characteristics of
movement of material flow (MMF) and parameters of support
of business processes (SBP) are presented in [1]. The coefficient
of canonical correlation is 0.816. The following dependence is
obtained:
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Uy = 0.767MMF;r —0.257 MMF, p +0.422MMFsq +
+0.825MMFgy +0.227MMFy,
Vy =0.7275BPeas —0.1725BRypn +1.0445BP g —  (2)
—1.6335BPp; +0.0565BPs,,

fyy, =0.816.

The building of the rating of weighting coefficients
showed the most intimate relationship between the indicator
of production output per 1 UAH of material costs (MMFy,,),
and capital-labor ratio indicators (SBP, ), and productivity of
labor (SBP,, )

MMFgy; > MMFr > MMFisg > MMF, o > MMF;

3
SBPPL > SBPCLR > SBPRA > SBPFATR > SBPVFA ( )
Further, the correlation between the characteristics of
movement of material flow (MMF) and interest of the market
in the output of such flow (IOP) is determined. The following
dependences are obtained:

Uy =0.250MMF;; —0.19TMMEF, p +0.522MMFygs —
—0.949MMFzy; —0.194MMF; ,
V; =9.075I0P, , —8.783I0P,cp —0.163I10Ps s — (4)
—0.446/0Pg; +0.206/0Ppoc,

rU1V1 =0.877.

As can be seen from formula (4), there is an intimate
relationship between MMF and IOP, which is confirmed by the
coefficient of canonical correlation being at the level of 0.877.
The building of a rating of weighting coefficients showed the
most intimate relationship between the indicator of production
output per 1 UAH of material costs (MMF,,,) and level of

overstocking (IOP, ), and level of suitable product (0P, ).

MMFgyy > MMFisg > MMFir > MMFy; > MMF,

5
I0P,o > IOP,sp > IOPsg > I0Ppoc > IOPscp ©)

As a final step of considering the mutual influences of the
selected groups of material flow characteristics, let us calculate
canonical correlations between the parameters of support of
business processes (SBP) and the interest of the market in the
output of flow processes ({OP). The following dependence is
obtained:

Uy =0.1915BPx5 7 +0.697SBR/z4 +0.1395BP 5 —
—0.9825BPs, —0.4095BP,,
V; =—3.717I0P, ¢, +4.3210P,sp —0.167I0Ps i —
—~0.101I0Psz —0.52410Psc

rU|V1 =0.794.

(6)

The dependence mentioned in formula (6) is character-
ized by a high coeficient of canonical correlation, which is equal
to 0.794. While the rating of weighting coefficients presented
by formula (7) shows the most intimate relationship between
the productivity of labor (SBP ) as a form of directing the staff
efforts to implementation of business processes and level of a
suitable product (IOP | ;) as the output of such efforts.

SBPy, > SBRysq > SBPay > SBPraTg > SBPeLp
IOPLSP > IOPLO > IOPPOC > IOPSGR > IOPSE

(7)

After determining the mutual influences of the material
flow components, the relationship between the presented in
Table 2 characteristics of the financial flow should be studied
in a similar way. On the basis of these calculations there was
obtained a relatively high coefficient of canonical correlation
equal to 0.929 (which is relevant taking into account the indica-
tors’ composition) and the following dependence:

Uy = 0.164MFFgrg —0.19TMFFprg —0.089MFFsp +
+0.483MFFyz —1.158MFFzrp,

V= 0.898SFF.4 +0.570SFFyperg —0.4555FF — (&)
—0.1695FF,, —0.451SFFypap,

rU Vv, = 0.929.
1|

The building of the rating of weighting coefficients
showed the most intimate relationship between the equity
turnover ratio (MFF ;) and coefficient of the enterprise au-
tonomy (SFF.,), and ratio of working capital financed by equity
to total assets (SFF 1)

MFFerp > MFFige > MFFprg > MFFarg > MFFysp
SFFe > SFRyeera > SFFe, > SFRypap > SFFa; )

Further we need to study the relationships between
the components of material and financial flows. First, we will
calculate the level of correlation between characteristics of
movement of material flow (MMF) and a pair of groups of
indicators of financial flow management effectiveness: char-
acteristics of movement of financial flow (MFF) and its sta-
bility and liquidity (SFF). The calculation results allowed to
obtain the following dependence between the selected groups
of characteristics:

U] = 0972MMFIT —-0.01 3MMFLUP +0099MMFISR -
—0.254MMFgy, — 0.085MMF; ,

Vl = 0251MFFRTR _0‘095MFFPTR +0.1 35MFFV5R + (10)
+0.786 MFFy7r +0.043MFFgrg,

Ty, =0.947.

Uy =—0.037MMF;; —0.108MMF, p — 0.717MMFgg +
+0.159MMFgy +0.950MMF; ,

V-I = 07625FFCA - 0.31 4SFFWFETA -0.1 37SFFCL + (11)
+0.140SFFy; +0.7485FF app,

rUM =0.778.

The building of the rating of weighting coefficients by
formula (10) showed the most intimate relationship between
the inventory turnover (MMF,;) and intensity of turnover of
funds (MFF,;) with the value of canonical correlation coeffi-
cient of 0.947. In relation to stability and liquidity of financial
flow (SFF), a strong dependence of characteristics of movement
of financial flow (MFF) with the canonical correlation coeffi-
cient of 0.778 is also revealed. The ratings of weighting coef-
ficients represented by formula (13) found the most intimate
relationship of the variation of stocks (MMF, ;) and coefficient
of autonomy (SFF,), and variability of correlation of receiv-

ables and payables of the enterprise (SFF,p,p).

MMF/T > MMFRM > MMF/SR > MMFV/L > MMFLUP

12
MFFITF > MFFRTR > MFFVSR > MFFPTR > MFFETR ( )
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MMFy > MMFigg > MMFgy > MMFyyp > MMF7 (13,
SFFcs > SFFypap > SFFc > SFFa; > SFFyera

The next step of the analysis of canonical correlations
will be consideration of the relationship of a pair of character-
istics of the financial flow and parameters of support of busi-
ness processes (SBP) of the enterprise. First, let us consider the
relationship of SBP with characteristics of movement of finan-
cial flow (MFF). The results show a high correlation coefficient
(0.852) and the dependencies have the following form:

Uy =1.2075BPx 475 —0.0285BRy4 +0.366 B8P g —
~0.5105BPy; +0.2555BP,,
Vy =—0.278MFFarg +0.21MFForg —0.219MFFcq + (14)
+1.143MFFy7z —0.034MFFerg,

rU]V1 =0.852.

The building of the ratings of weighting coefficients
found the most intimate relationship between the fixed assets
turnover ratio (SBP and intensity of turnover of funds
(MFF ).

SBPLy7q > SBPo, > SBP-,p > SBPas > SBRYs
MFFITF > MFFRTR > MFﬁ/SR > MFFPTR > MFFETR

FATR)

In view of this relationship, a relatively high correlation
coefficient (0.651) is quite relevant. It was obtained by calculat-
ing canonical correlations between the parameters of support of
business processes (SPB) and characteristics of the stability of
financial flow (SFF):

Uy =0.1265BPc47g +0.5105BR g4 +0.951SBP g —
—0.8225BPy; +0.6105BPs,
Vl = 0649$FFCA -1 '331SFFWFETA +1 ZSOSFFCL -
~0.807SFF, +0.3845FF pap,

rU1V1 =0.651.

(16)

The building of the rating of weighting coefficients
showed the most intimate relationship between the capital-
labor ratio (SPB_, ), ratio of working capital financed by equity
to total assets (SFF\,-r,) of the enterprise and its current li-
quidity (SFF,).

SBPcig > SBPp; > SBPrp > SBR/rp > SBPepTR
SFFWFETA >5FFCL >SFFAL >5FFCA >SFFVRRP

17)

As a final step of the determination of relationships be-
tween characteristics of the movement and effectiveness of
management of the enterprise financial and material flows,
we will calculate the correlation dependence between the in-
terest of the market in the output of such material flow (IOP)
and a pair of groups of indicators of financial flow manage-
ment effectiveness: characteristics of movement of financial
flow (MFF) and those of its stability and liquidity (SFF). The
calculation results allowed to obtain the following dependence
between the selected groups of characteristics:

Uy =—1.353I0P, 0 +1.252I0P,sp +0.363I0Pscp +
+3.129/0P5; —4.1610Psoc,
Vi =1.993MFFars —0.219MFFprg — 2.007MFFysq + (18)
+0.225MFFi7z +0.232MFFerg,

ru1v1 =0.897.

U1 =-1.1 46IOPLO + 0849IOPL5P - 0098IOPSGR -
—0999IOP5E +1 .283/0Ppoc,
V] =-1 OZOSFFCA +1.1 335FH/VCFETA -0.01 ZSFFCL - (19)
-0.1 355FFAL +0.71 ZSFFVRRP’

rU1V1 =0.641.

The building of the rating of weighting coefficients by
formula (18) showed the most intimate relationship between
the variability of sales revenues (MFF ;) and sales efficiency
(IOP;), and production output per 1 UAH of material costs
(IOP,,) with a value of canonical correlation coefficient of
0.897. With respect to the financial stability and liquidity of fi-
nancial flow (SFF), a moderate relationship of characteristics of
movement of material flow (MMF) is found with the canonical
correlation coefficient of 0.641. The ratings of weighting co-
efficients presented by formula (21) found the most intimate
relationship of the production output per 1 UAH of material
costs (IOP,,), and level of overstocking (IOP,, ,,) with ratio of
working capital financed by equity to total assets (SFF and
coefficient of autonomy (SFF ).

I0Ppc > I0Pgz > 0P, > IOP,5p > I0Pgg
MFFys > MFFarg > MFFerg > MFFge > MFForg (29

WFETA )

IOPPOC > IOPLO > IOPSE > IOPLSP > IOPSGR
SFRyeera > SFFca > SFFRyprp > SFFA; > SFFe,

The determination of mutual influences between the
groups of characteristics of the flow process management ef-
fectiveness represented by formulas (2) — (21) needs to be ex-
panded towards the aggregation of the results and identifica-
tion of the factors that affect the effectiveness of flow processes
management. Let us perform this aggregation using the factor
analysis corresponding to Stage 1.4 of the methodological
approach proposed in Table 1. For the factor analysis we will
use a software product Statgraphics Centurion and indicators
presented in Table 2. There are 6 factors, which influence pa-
rameters of the use and potential of flow processes at the enter-
prise and in aggregate explain the accumulated dispersion by
91.65 %. The matrix of factor loadings is presented in Table 3.

The calculations presented in Table 3 are the basis for de-
termining the factors influencing the effectiveness of manage-
ment of the enterprise flow processes. It should be noted that in
the course of the analysis the factors are presented as combina-
tions of all indicators presented in Table 3. The corresponding
models of the influence factors are presented in Table 4.

The next stage of the proposed methodological ap-
proach is classifying enterprises by the results of the cluster
analysis (Stage 1.5 of the characteristic of the developed meth-
odological approach given in Table 1). This analysis is usually
conducted to distribute a set of objects by different classes. In
view of the purpose of the study, such classification should di-
vide enterprises according to the effectiveness of management
of flow processes. Consequently, as a basis for this analysis we
suggest using those variables from Table 2, which have the larg-
est values in the ratings of weighting coefficients with the ca-
nonical variables from formulas (2)-(21).

To implement this proposal, the following set of indica-
tors was chosen: return on material (MMF,,) — had the biggest
impact in formulas (3) and (5); productivity of labor (SPB,;) -
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Table 3
The matrix of factor loadings
Loading of factors
Set of indicators formed on the basis of Table 2
Fl F2 F3 F4 F5 FG

X Inventory turnover -0.2941 0.0317 0.0525 0.7567 -0.1666 0.1909
X, The level of unfinished production in stocks -0.1912 -0.0823 0.0359 -0.5738 -0.0159 0.0203
X3 Inventory-sales ratio 0.9535 -0.1119 -0.0784 -0.2073 0.0090 -0.1207
X, ngfs“c“"” output per 1 UAH of material 00673 | -01042 | 0.8813 | -01730 | 00054 | -02269
Xs Variability of inventory level 0.8175 0.1550 0.0513 0.0975 0.0198 -0.0169
Xg Fixed asset turnover ratio -0.2313 0.1265 -0.2848 0.5983 0.0161 -0.1228
X, Validity of fixed assets -0.0845 -0.1609 -0.0513 -0.1071 -0.1725 0.6666
Xg | Capital-labor ratio -0.0793 0.0617 0.6552 -0.3175 -0.0568 0.5762
Xg Productivity of labor -0.2169 -0.0180 -0.0925 0.1585 0.2796 0.8666
X10 Return on assets -0.0236 0.0962 0.0332 0.5079 0.7101 0.2636
X4 Overstocking 0.9496 -0.2009 -0.0746 -0.1339 -0.0395 -0.1033
X;5 The level of suitable product 0.9252 -0.2271 -0.0064 -0.1583 -0.0319 -0.1329
X;; | Sales growth rate 0.2989 -0.1945 0.0146 0.2912 0.6001 -0.0761
X,, | Salesefficiency -0.0995 0.1254 -0.0879 -0.3119 0.8931 0.0159
X5 zzfsumn output pert UAH of material 00924 | 00945 | 00302 | -02677 | 09281 | 00053
X;s | Receivables turnover ratio 0.0201 0.0008 0.9626 -0.0246 -0.1919 -0.0116
X;5 Payables turnover ratio -0.0220 0.1364 0.9444 -0.0514 0.1210 -0.0094
X,g | Variability of sales revenue -0.0405 0.3159 -0.0385 0.2093 0.1067 0.5370
X,y | Theintensity of turnover of funds -0.2686 0.0706 -0.2265 0.9180 -0.0900 0.0673
Xy, | Equity turnover ratio 0.0813 0.6467 -0.0337 0.2493 -0.0826 -0.0632
Xy Coefficient of enterprise autonomy -0.0025 0.8984 0.2473 0.1298 -0.0101 0.1515
X f;ift;fa"zg’:s'”g capital financed by equity | 1553 | 09269 | 0.0033 0.0682 01837 | -00710
X,; | Current liquidity -0.1142 0.7707 -0.0699 -0.0811 0.0126 0.2539
X,, | Absolute liquidity -0.2302 0.6610 -0.0447 -0.0503 0.0539 -0.2837
Xys Zi;:g;g:y of the ratio of receivables and 01605 | 01038 | 00447 | -01435 | 00659 | -0.7457

Table 4

Factor

Components of factors influencing the effectiveness

Parameters of material flow movement

09535X3 +0.81 75X5 + 09496X1 1+ 0.9252X12

F, | Reliability of financial flow movement

0.6467X20 + 0.8984)(21 + 0.9269X22 +

+0.7707 x93 +0.6610x4

The impact of the correlation degree of multidirectional flows on

3 | implementation of the enterprise resource potential

0.8813x, +0.6552xg +0.9626x; ¢ +0.9444x,

F, | Intensity of flow processes 0.7567x;—0.5738x, +0.5983 x4 +0.9180x,

F; | Correspondence of material flow to the requirements of end users 0.7101x7¢ +0.6001x;3 +0.8931x74 + 0.9281x15

F, | Efficiency of the organization of low-circulating flows 0.6666x7 +0.8666Xxq +0.5370x;5 —0.7457 x5
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had the biggest impact in formulas (3) and (7); production out-
put per 1 UAH of material costs (IOP,) — had the biggest
impact in formulas (20) and (21); intensity of turnover of funds
(MFF ;) — had the biggest impact in formulas (12) and (15);
coefficient of autonomy of the enterprise (SFF-,) — had the big-
gest impact in formulas (9) and (13).

It can be seen that these indicators cover each of the pre-

sented in Table 2 group of indicators (one indicator from each

group). The correspondent results of the calculations are given
in [1], which presents standardized values of the selected vari-
ables and results of distribution of enterprises by four clusters.
The result is confirmed by high distances between the clusters
(Euclidean distance from the first to the second cluster is 0.946,
to the third one is 1.191, and to the fourth one is 2.247). The list
of participants and characteristics of the obtained clusters are
presented in Table 5.

Table 5

Characteristics of the clusters obtained as a result of analysis

Characteristics of the cluster
Num- . -
ber Enterprises that joined the cluster members Indicators of management effectiveness for each of the | In average for
groups from Table 2 the cluster

Return on material (MMF, ) 1.58
PJSC PE “Techmash’ Variability of inventory level (MMF ;) 62.56
PJSC“Kharkiv Plant of Dies and Molds’, Productivity of labor (SBP) 369.07

. Production output per1 UAH of material costs (0P, ) 1.21

I PJSC"Lutsk Bearing Plant’, -

. Intensity of the turnover of funds (MFF ;) 1.25
PISC*Poltavhimmash’ Variability of sales revenue (MFF ) 66.58
PJSC“Verhnedneprovsky Machine Building Plant” Coefficient of autonomy (SFF,) 068

Absolute liquidity (SFF_,) 0.92
PJSC“Svitlo Shakhtarya Machine Building Plant’, Return on material (MMF, ) 2.81
SSPE “Corporation Kommunar’, Variability of inventory level (MMF ) 45.60
PJSC “Chervonyi Zhovten” Productivity of labor (SBP,,) 164.63
PISC SPA“Kholod” Production output per1 UAH of material costs (IOP,) 1.36
I The intensity of the turnover of funds (MFF ;) 0.96
PJSC"“SPA “Elektronprylad’,
Variability of sales revenue (MFF ) 3347
PISC K ktor”
J5C Konnektor’ Coefficient of autonomy (SFF,) 0.84
PJSC“Volchansk Aggregate Plant”
Absolute liquidity (SFF, 2.16
PJSC “Kremenchug Plant of Road Machines” quidity (SFFc,)
PJSC “Kharverst” Return on material (MMFy, ) 2.07
PJSC “Transport Equipment Plant’, Variability of inventory level (MMF ;) 4331
PJSC “Korosten Machine Building Plant”, Fixed assets turnover ratio (SBP,, ) 3.80
. . . , Productivity of labor (SBP,,) 205.14
PJSC Lviv Locomotive Repair Plant”,
1l Production output per1 UAH of material costs (0P, ) 1.27
PJSC “Dniprovazhmash’, - -
The intensity of the turnover of funds (MFF ;) 0.85
PJSC"Poltava Turbomechanical plant”, Variability of sales revenue (MFF ) 30.72
PJSC“Zaporozhtransformator’, Coefficient of autonomy (SFF,) 037
PJSC“Sumy Frunze Machine Building SPA” Absolute liquidity (SFF,) 0.52
Return on material (MMF, ) 2.22
Variability of inventory level (MMF ;) 53.74
PJSC“Motor Sich’, Productivity of labor (SBP,) 339.21
v PJSC “Dnipropetrovsk Production output per1 UAH of material costs (0P, ) 1.84
Aggregate Plant’, PJSC"Turboatom’, The intensity of the turnover of funds (MFF ;) 0.92
PJSC“Ukrelektroaparat” Variability of sales revenue (MFF ) 54.14
Coefficient of autonomy (SFF.,) 0.58
Absolute liquidity (SFF_,) 1.11
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As can be seen from Table 5, we received four clusters.
The first cluster consists of 5 members with the lowest indica-
tors of the effectiveness according to selected totality from 25
enterprises. The average sales efficiency for these companies
is 16.8 %. This cluster is characterized by a high variability of
inventory level (62.5 % on average for all enterprises) and sales
revenue (66.5 % on average for cluster). The coefficient of abso-
lute liquidity of the cluster members is on average 0.92.

The effectiveness of management of flow processes of en-
terprises in the second and third cluster can be identified as «me-
dium». Thus, the second cluster includes 8 enterprises, with an
average sales efficiency being at the level of 25.4 % and absolute
liquidity — 2.16. The average level of variability of inventory level
is 45.6 %, and sales revenue — 33.47 %. The indicator of produc-
tion output per 1 UAH of material costs for participants in this
cluster is on average 1.36 UAH. The third cluster, in turn, also
includes 8 enterprises, which have a slightly lower sales efficiency
in relation to the second cluster (but higher than enterprises from
the first cluster). The average sales efficiency for members of this
cluster was 20.5 % and the absolute liquidity — 0.52. The variabil-
ity of inventory levels is on average 43.31 % with maintaining sales
revenues at a relatively constant level (30.75 % variability of sales
revenue).

Members of the fourth cluster showed the highest level of
effectiveness of management of flow processes. 4 enterprises with
the highest indicators of sales efficiency were included in this clus-
ter. On average, for the cluster this indicator amounts to 45.5 %.
This high value is caused by a high level of production output per
1 UAH of material costs (1.84 UAH). Although the enterprises
in this cluster are characterized by a high variability of inventory
levels. On average for the cluster it amounts to 53.74 %.

The distribution of the enterprises given in Table 5 is the ba-
sis of the second stage of the proposed methodological approach
to the evaluation of the state of management of the flow processes
of the company. This stage, according to Table 1, consists of two
steps: direct determination of the integral value of management
effectiveness (Stage 2.1) and provision of quality characteristic of
the obtained value (Stage 2.2).

To obtain the integral value of management effectiveness
of flow processes we will use a well-known method [4] of build-
ing taxonomic index of multidimensional object development,
which value at the level of 1 point indicates the maximum man-
agement efficiency of flow processes. A detailed description of
the procedure of calculation of this index is not given in view of
the prevalence of this approach, the essence of which is the for-
mation of vector-standard and determination of the distance to
it of each of the analyzed enterprises. In the case of this study,
a standardized value by indicators of the set of selected enter-
prises is more appropriate to be used as a vector-standard (the
given approach assumes that this value of a certain parameter
can be achieved). In addition, we propose to perform individual
calculations of the level of management effectiveness of materi-
al (I,,;) and financial () flows. The integral value (., = f(I,»
I)) is calculated as the average of the calculated parameters.

The calculation results of forming the vector-standard for
the totality of the enterprises are presented in Table 6 as well as
correspondence of the enterprises to the results of their distri-
bution by means of the cluster analysis (see Table 5). It is clear
that enterprises in the fourth cluster have the highest value of the

integral index of the management effectiveness of flow processes.
The largest value of this index at the level of 0.681 is peculiar for
the PJSC “Ukrelektroaparat’, which is included into the fourth
cluster. Accordingly, the members of the first and third clusters
have smaller than the average value of the integral index of ef-
fectiveness. This is proved by the value of I,  at the level of 0.067
at PJSC “Kharverst” (the third cluster) and the I,.,, value at the
level of 0.067 at PJSC “Kharkiv Plant of Dies and Molds” (the
first cluster).

On the basis of the obtained correlation of the inte-
gral estimates and results of the cluster analysis there can be
made an assumption about the appropriateness of formation
of the vector-standard within each cluster presented in Table 5.
The results of calculating the integral index of flow processes
management under conditions of formation of various vec-
tor-standards are presented in Table 7. It demonstrates that
enterprises with better integral values in the formation of the
vector-standard within the cluster have a much worse effective-
ness of management of flow processes in the case of forming
the vector-standard for the totality of enterprises. An example
of this situation is PJSC “Dniprovazhmash” with a value of in-
tegral index of 0.509 and 0.323 with regard to the approach to
the formation of the vector-standard. The opposite situation is
characteristic for PJSC «Motor Sich» with the corresponding
values of I, amounting to 0.133 and 0.523.

An important issue of the second stage of the proposed
methodological approach is qualitative evaluation of the ob-
tained integral characteristics. Here, according to the defined in
Table 1 Stage 2.2, it is necessary to form a linguistic scale for inter-
preting the value of the integral index (/). Further in the work
it is proposed to distinguish three levels of the integral value:
«high», «<medium» and «low». The formation of quantitative val-
ues for the linguistic scale will be carried with the help of build-
ing histograms of distribution of integral index values and using
numerical characteristics of the distribution values. For example,
the scale for the medium level of /.., will be determined as the
average value of the integral index increased and reduced by half
of the standard deviation. An example of the justification of the
linguistic scale for integral estimation of the totality of enterprises
is presented in Table 8.

The justification of the given in Table 8 approach is based
on works by A. O. Niedosiekin [5]. It should be noted that the
scales presented in Table 8 are designed to be used in relation
to the results from Table 6. The relevant values of the scale for
calculating the vector-standard within a separate cluster are
singled out in Table 7. It can be claimed that the degree of ap-
proximation of an enterprise to the reference value depends
on the usage of logistics principles in the enterprise activities
and level of optimization and rationality of flow processes. The
compliance with such requirements can be interpreted on the
basis of the works by V. V. Amitan [6] and O. M. Zborowska
[7; 8] and [9; 10] as logistization of the enterprise activities.
Accordingly, estimating the state of management of enterprise
flow processes should include determining the level of logis-
tization of such management as it is provided by Stage 3 in
Table 1. The purpose of further research is the identification of
indicators and criteria for evaluation of management efficiency
at every stage of the value creation chain, which has not been
properly developed yet.
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Table 8
Justification of the linguistic scale of interpretation of integral index values of the effectiveness of flow processes management
Justification of components of the linguistic variable
The histogram of the distribution of integral index values
Parameter Value
Integral estimation of the effectiveness of material flow management (/)
ST TTTT TTTrTTTTTTTT Averagevalueofthe@index 0415
E — Distribution 3
> 4F ] Normal . Root-mean square deviation (o) 0.104
c (<) 3 _
“g’_ 3F ::g ] Scale for a low value of the integral index [0; Iy —0 ] [0;0.310]
ot (] 3
—_ L < 3 —_
w HoF "’ . . . . | .
: ::" ] Scje for a medium value of the integral index [ /yr —O ; [0311:0518]
1 L :‘:{ ] IMF +GC ]
E ,"‘ ]
0 s % N~ o
0 02 04 06 08 10 Scale for a high value of the integral index [ /yr +6 ;1] [0.519; 1]
Integral estimation of the effectiveness of financial flow management (/)
T 0.404
4 —l i T T Distlribution'E Average value of the /¢ index
r Normal ] Root-mean square deviation (o) 0.095
3 - |
S I . Scale for a low value of the integral index [0; I¢r —6 ] [0;0.308]
(] L i
> 2 - - N
o <L i . . . .
Sf ] Scale for a medium value of the integral index [ Igr —o ; [0.309; 0.500]
1E ] lpr+0]
0 b e 2 Scale for a high value of the integral index [ /g +6 ; 1] [0.501; 1]
0 02 04 06 08 10 g g F
) o ) ) Justification of components of the linguistic variable
The histogram of the distribution of integral index values
Parameter Value
Integral estimation of the effectiveness of flow processes management (/)
5 -' L B bisltri'bdti(')nl_z Average value of the /g, index 0415
> 4 _ ormal _ Root-mean square deviation (o) 0.074
S SE < ] . . — .
‘:é’_ 3 E::j 3 Scale for a low value of the integral index [0; gy —C ] [0;0.341]
ot XS ] —
E HF EX] ] 1 ; ; -
2f AN ] Scale for a medium value of the integral index [ gy —o ; [0.341; 0.489]
b SIREN ] lgy +6 1
i3 P 2l
s PP :
: S 3 _
0 0 02 04 06 08 10 Scale for a high value of the integral index [ gy +6 ;1] [0.490; 1]
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