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Inna S. Kocharian'
ECONOMIC EFFECTIVENESS OF MONITORING SYSTEM

FOR EDUCATION FACILITIES IN HIGHER EDUCATION

The article grounds that for providing the planning system of higher education in the field of
culture & entertainment by indicators of educational facilities it is necessary to develop a monitor-
ing system. Implementation of accounting and analysis systems of educational facilities for higher
education entities should be based on the use of most advanced information technologies. This will
provide significant cost saving of budget funds on management and acquisition of fixed assets.
Annual economic effect from the implementation of the proposed monitoring system is calculated.
Keywords: higher education; monitoring; education facilities.

Inna C. Kowapsn
EKOHOMIYHA E®QEKTUBHICTbD CUCTEMUM MOHITOPUHI'Y
HABYAJIBHUX ITOTY2KHOCTEMUN Y BUIIIIN OCBITI

Y cmammi o6rpynmosarno, wo 04s 3abe3neveHns cucmemu NAGHY8AHHS GUUWLOT 0CEIMU 6
cghepi Kyavmypu noKasHuUKAMuU HAG4AALHOI ROMYNHCHOCMI He0OXIOHO po3pobumu cucmemy MoHi-
mopunzy. Cucmema 0064iKy ma anaiizy Hag4aAbHUX NOMYNHCHOCMEN CYO’exmie euuoi océimu mae
6a3yeamucs Ha GUKOPUCMAHHI CYMACHUX iHpopmauiinux mexnoaoaii. Ile 3a6esnewums cymmegy
eKoHOMII0 eumpam Gr00MHCemHuUX KOUmie Ha YnpaeAiHCoKUli nepconal ma npuobanis 0CHOBHUX
3acobis. Pospaxoeano piunuii exonomiunuii eghexm 6i0 peaaizauii 3anponoHoéanoi cucmemu
MOHImopuHey.
Karouogi caosa: suuia oceéima; MoHimopuue; HA84ANbHI NOMYICHOCHII.
Dopm. 8. Taba. 1. Jlim. 10.

Nuna C. Kouapsn
DKOHOMMUNYECKAA DOOPEKTUBHOCTb CUCTEMBbI
MOHUNUTOPUHIA YYEBHbBIX MOIIIHOCTEUN
B BBICIIIEM OBPA3BOBAHUU

B cmamue o60ocnosano, umo 045 obecneuenus cucmemol RAGHUPOBAHUA BbICULE20 00PA308a-
HUsL 6 chepe Kyabmypol noKas3ameasmu y4HeOHol MouHoCHuU HeoOXo0umo paspabomams cucme-
my monumopunea. Cucmema yuema u anaausa y4e6uvix mouwinocmei cyosexnoe evicute2o oopa-
308aHUsL D0ANCHA OCHOBLIBAMBCA HA UCNOAb306AHUN COBPEMEHHBIX UHDOPMAUUOHHDIX MEXHO0-
euil. Imo obecnevum cyuecmeeHHyI0 F3K0HOMUIO BGI00CEMHbIX CPeOCM8 HA YNPaABAeHHeCKull nep-
conaa u npuobpemenue ocHoenvix cpeocme. Paccuuman 2000601 s3xonomuneckuii 3gppexm om
peaausauuu npedaoNceHHol Cucmemsl MOHUMOPUHLA.
Karouesvie caosa: svicuiee obpazosanue; MOHUMOPUHe,; Y4eOHble MOUHOCU.

Problem setting. Higher education of Ukraine belongs to complex systems and
that is why the formulation of management decisions in it is the process of great com-
plexity. The need to solve management problems in the multidimensional space of
higher education management requires powerful information support, which is the
main purpose of monitoring.

To develop and establish a monitoring system that can provide higher education
planning system with necessary data using advanced models and information tech-
nologies, it is necessary to investigate the system of indices of education facilities and
their structure. This will provide information recipients with relevant set of indices on
education facilities of higher education institutions in Ukraine.
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Indices of education facilities of higher education is the important input infor-
mation to developing plans on specialists training, as well as for managerial decisions-
making at the levels of central executive bodies, local authorities and universities.

Research and publications analysis. The works of outstanding scientists are devot-
ed to the research of development, modernization and management of the higher
education in today’s world and Ukraine. This topic was studied by: V.K. Halitsyn et
al. (2013), V.V. Hapon and N.FE Stebliuk (2009), O.V. Kuklin (2011), A.N. Maiorov
(2003), N.E Stebliuk (2012), O.P. Suslov et al. (2013) and others.

Unresolved issues. An important factor in the development of higher education
system is the improvement of its effectiveness and productivity. Today a number of
unresolved issues remain related to the need for studying the economic effectiveness
of monitoring system in higher education. This could be explained by the need to
estimate budget costs, search the criteria for its planning for the efficient and eco-
nomical use of budget funds.

The research objective is to determine the parameters of education facilities moni-
toring system on the example of higher education institutions (HEI) of state customer
— the Ministry of Culture of Ukraine for calculation of the annual economic effect.

Key research findings. The subject of accounting and analysis, as well as provid-
ing information on education facilities of a particular state customer, can be described
by the following main factors: permanent assets; management personnel; financial
resources; the number of accounting operations; accounting time.

Number (volume) of these main factors, which represents a system, should pro-
vide for planning system of higher education and other users of information the nec-
essary indices of education facilities on various grounds upon request.

Based on the basic relationship between the values of this problem

X,=YaX, i=1m, (1)
j=1

where a; — the rate of direct costs of the resource (factor) i on the creation of unit of
resource (factor) j (j =1,m); X; — the number of indices of education facilities, the
development and issuance of which the system must ensure; X, — the number of
required elementary operations; X3 — accounting time required, hours; X, — manage-
ment personnel, persons; X5 — permanent assets required, ths UAH; Xz — financial

resources required, ths UAH.
Relations between the values of this problem are described by unit cost [a;].

These relations are presented in Table 1.
Table 1 is the matrix of direct cost of resources [a;] and showing the relations

existing between them. Filled squares indicate there are relations, empty one mean
the absence of relations. For example, the value a,; shows the number of elementary

operations, which must be done to calculate one index of facilities and value as, —

the amount of accounting time, which must be spent to perform one operation etc.
Thus:
a,; — the rate of spending elementary operations to calculate one index of edu-

cation facilities, operations/index;
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as, — the rate of spending time on one elementary operation, hours/operations;
ay3 — the required number of management personnel for performing accounting

operations, persons/hours;
as4 — the rate of permanent assets on one manager, ths UAH/person;

ag4 — the need for funds to pay for work of one manager per year, ths UAH /per-

son;
ags — specific need in funds to ensure the system’s fixed assets, ths UAH/ths

UAH.

Table 1. Logical-information relations in designing the main parameters
of the system, developed by the author

Resource j, which is uses
G on on - -~
S 5 = o] =i = .
Resource i, which is used Scg|22L8|2dE| €8 g g g8
S=E|8SE|SEZE| 22 |Eg2| 23"
R S|l o5 2| oB & o O o & 2D 2 2
—E | TE | < R Bl P
N . < w
1. Index of facilities, units
2. Accounting operations, units as;
3. Accounting time, hours az,
4. Personnel, persons a3
5. Permanent assets, ths UAH asy
6. Financial resources, ths UAH dsy agss

1. Specific need to performing elementary operations (a,,). The calculation of each

index of education facilities is achieved by performing elementary operations. The
total number of indices consists of 9 subsets, each of which is created by combining

features from 1to 9.
The total facilities of the indices system set (the number of indices)

M(Z:=1C$ ): 8175065 (Kocharian, 2013), where C"¢ — the number of combina-
tions from 9 elements by n, consists of subsets: M(C'g) = 59; M(C?g) = 1458; M(C%g)
= 19602; M(C*g) = 967540; M(C%) = 91672; M(C’5) = 781834; M(C’5) = 2028444;
M(C83) = 3151896; M(C%) = 1132560. That is: X; = 8175065 indices.

The number of elementary operations on the processing of each facility index
depends on the number of features, which it (index) takes into account. With increas-
ing of features, which each index takes into account, the number of the required ele-

mentary operations increases.
So, for calculating the number of elementary operations we can suggest the for-

mula:
9
Suicp =§nM(C§) @)

According to (2) we calculate the total number of elementary operations
required for calculating the entire set of indices of education facilities: Sg; op, = 1 x 59
+2x 1458 + 3x 19602 + 4 x 967540 + 5x 91672 + 6 x 781834 + 7 x 2028444 + 8 x
3151896 + 9 x 1132560 = 58688621 elementary operations.
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Thus, specific need for performing elementary operations per one index is:

Sel op.

— 3
X] (3)

Thus, find a,; = 7,18 el.op./index (58688621 / 8175065).

2. Rate of spending time on performing one elementary operation (azo). Studying

the complexity of economic systems (objects) management, V.M. Hlushkov (1972)
found that at an average on performing of one elementary operation a manager
spends 10 seconds, i.e. 0,0028 hours. Thus, we take the rate a;, = 0,0028 hours/el.op.

3. Specific need for management personnel (a,3). With the average annual fund

ay =

of one office working time of 1840 hours, on 1 hour of accounting time falls
a43 = 1/ 1840 persons/hour.

4. Normative specific need for permanent assets for I manager work (2s,).
Determining the rate of permanent assets per manager the assumption accepted is
that capital-labor ratio of personnel of designing monitoring system of education
facilities is equal to the average capital-labor ratio of the entire economic activity
"Education".

Total fixed assets of "Education” in Ukraine is 72520 mln UAH (Statistical
Yearbook of Ukraine for 2011, 2012). The number of employed in this type of eco-
nomic activity — 1677.6 ths persons (Statistical Yearbook of Ukraine for 2011, 2012).

Specific fixed assets per employee is 43.23 ths UAH /person (7250 / 1677.6 min
UAH/ths persons), so the normative is a5, = 43.23 ths UAH/person.

5. Specific need for funds on payment for personnel work (8g4). Assumption: pay-
ment for the work of monitoring system (department) manager of education facilities
is taken as the average payment within economic activity "Education”.

To calculate the specific rate of payment for work we use the dependence:

ag, =ZxT xKk, 4)
where Z — the average monthly payment for work in "Education”; T — the number of
months in year; k — the coefficient of charges on payroll.

Thus, with the average payment for work of 2,081 ths UAH (Statistical Yearbook
of Ukraine for 2011, 2012) specific costs on payment for one office is agy = 34.96 ths
UAH /person.

6. Specific need for funds on providing the department with permanent assets (2gs).
Since the monetary measure (ths UAH) was taken as a unit of permanent assets,
it can be assumed that the specific need for funds per unit of permanent assets is
ags = 1 ths UAH/ths UAH.

According to formula:

5 -
x,.:z1a,.,x,, i=26, ®)
i
we calculate the main parameters, which the designing department under study.
The number of elementary operations required for calculation of facilities
indices:
X, =a,,xX,=7.18x8175065=58696966 el.op.
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Accounting time required for performing elementary operations:
X, =az, x X, =0.0028x58696966=164352 hours.
Amount of management personnel:

X,=a,xXy= 18140 x164352 =89 person.

Need for fixed assets:
Xs =ag, x X, =43.23x89=3847.5 ths UAH.

Amount of funds required for the establishment of the department of education
facilities:
Xg =8gq X X, + 855 x X5 =34.96x89+1x3847.5=6959 ths UAH.

The results of solving the problem show that for creating the system able to pro-
vide planning in higher education in the field of culture with necessary parameters of
educational facilities we must organize a subdivision, the parameters of which are
presented above.

Its parameters — 89 managers in total and costs in the amount of about 7 min
UAH as compared to the total costs of state budget on higher education are not sig-
nificant, but it should be noted that accounting and analysis of education facilities is
necessary for making grounded planning decisions among many processes in the sys-
tem of higher education management that also require financial support.

In this regard, the implementation of accounting and analysis system of educa-
tion facilities of higher education subjects should be based on the use of advanced
information technologies that provide significant cost savings in spending on man-
agement personnel and permanent assets acquisition.

Application of the proposed monitoring system basins on IT enables delegating
search, calculations and delivery of information to computers. There is no need to
prove that the computing power of a computer is much higher than the amount of
information that is 58.7 x 10° of elementary operations required for monitoring of

8.2 x 10° indices of education facilities.

Thus, for performing the full amount of accounting operations in the monitor-
ing system based on modern IT, only one PC and one manager-operator is enough.

Using the standards costs grounded above, we calculate the costs for organiza-
tion and functioning of this system for one year:

- costs of payment for work — 34,96 ths UAH/person;

- costs of permanent assets (space, computer, communications etc.) — 43.23 ths
UAH;

- costs of software for the monitoring system (capital investments; cost, deter-
mined on the basis of necessary spending of time for development and implementa-
tion of information processing system) — 64 ths UAH.

Calculation of the annual economic effect from the introduction of this moni-
toring system is based on comparing the costs reduced to one year, of two variants —
the traditional and the proposed monitoring systems:

E=0,-9,,, 6)
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where E — the annual economic effect from the introduction of a new monitoring
system; @, P, — reduced to one year costs on organization and functioning of tra-
ditional variant and new monitoring system accordingly.

Now we can calculate the consolidated costs on developing variants:

@, =ZTkM, + E,KM,; @)

®,,=ZTkM,, +E KM,  +E K,, 8)

where M, — necessary quantity of management personnel for realization of tradition-

al variant; E,, — normative coefficient of investments effectiveness (E, = 1/ Tpaypacks

where Tjaypack — terms of payback of permanent assets); under current state of eco-

nomy we take E,, = 0.1; K — specific permanent assets per one employee in education;

M,,s — necessary quantity of management personnel in realization of the suggested

monitoring system; K, — single capital investments in the development of methodo-
logical, software and information support.

In formulas (7), (8) the coefficients E, is added to compare the current annual
costs with single capital investments.

Reducing to one year the costs on organization and functioning of the monitor-
ing system under the baseline variant and the variant of developed monitoring system
based on information technologies look like this:

O, =2ZTkM, + E,KM, =34.96x89+0.1x43.23x89 =3496.187 ths UAH;
®, =ZTkM,; + E, KM +E K, =34.96x1+0.1x43.23x1+

+0.1x64 =45.683 ths UAH.
The annual economic effect from the introduction of the suggested monitoring
system based on the systems of information processing is:

E=®,-d,, =3496.187-45.683=3450.504 ths UAH.
Comparing the total costs for both variants:
- baseline variant — U, = ZTkM, + KM, =6958.91ths UAH;

- suggested variant — U, =ZTkM, . + KM, + K, =142.19 ths UAH.

Thus, the difference in the total (current and single) costs for these two variants
is Up — U,,s = 6816.72 ths UAH.

Conclusion. Here we have presented and grounded the parameters of a depart-
ment, designed to provide a planning system of training specialists for education
facilities. This author’s suggestion allows significant budget savings on management
personnel and acquisition of fixed assets.
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