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The aim of the scientific article is to determine which of the selected economic indicators are to be applied when
evaluating economic efficiency of social service facilities. The indicators will be tested and ranked by statistical meth-
ods using the statistical programme SPSS and the most suitable of them will be used at discriminant analysis to compare
the economic efficiency of the facilities as one of their quality criteria. The facilities included in the research comprise
both public and non-public social service facilities under the regulating authority of the Self-government of Banska
Bystrica region (BBSK).
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MerTol0 HayKOBOI CTAaTTi € BU3HAYEHHS €KOHOMIYHMX ITOKa3HHKIB, SIKI 3aCTOCOBYIOTHCSI IPH OIIHI[ €KOHOMIYHOL
eeKTUBHOCTI CoLiaJIbHOr0 00ciyropyBaHHs. [loka3Huku OyIyTh IEepeBipeHi i, YIopsAKOBaHI 32 CTAaTUCTUYHUM METO-
JIaMH 3 BUKOPHUCTAHHSIM CTaTUCTUYHOI nmporpamu SPSS Ta HalOUIbII IpUAATHI 3 HUX OYAYTh BUKOPHCTAHI JJIsl TUCKPH-
MIHAHTHOTO aHaJi3y 3 METOI0 NOPIBHSIHHS €KOHOMIYHOI €()eKTHBHOCTI O0'€KTIB B SIKOCTI OJHOTO 3 KPHUTEPIiB SKOCTI.
O0'exTH, BKIIOYEHI y AOCIIKEHHS SIK JIep)KaBHUX, TaK 1 HeJEpKaBHI YCTAHOBU COLIaJIBHOIO OOCIyrOBYBaHHS B paM-
Kax peryJoluoro oprany caMoBpsiAyBaHHs B MicTi banceka-buctpuis.

Karuosi cioBa: couianbHi mociayru, comianbHe 0OCITyroBYBaHHs, eKOHOMIYHA €(pEeKTUBHICTh, JUCKPUMIHAHTHUHN
aHai3.

PROBLEM STATEMENT. Processes leading to indicators are used for evaluating the economic effi-
decentralization of public service systems in order to ciency of these facilities by discriminant analysis and
increase their economic efficiency and reduce their the facilities are put in order according to the level of
burden on public finances [4], while securing the same their economic efficiency. Statistical programme Statis-
or better quality of the services provided, have been tical Package for the Social Sciences (SPSS) was used
implemented in post-communist European countries as for statistical testing of the indicators. Those with the
well as in advanced economies[11]. In the article we highest ranking regarding their suitability where then
focus on the facilities providing social services under applied in the discriminant analysis for comparison of
the regulating authority of the self-governing regional the economic efficiency of the social service facilities of
administration of Banska Bystrica (bbsk) which is also a public and non-public ownership.
key provider of social services in the region. In the The research concerns the social service facilities
process of decentralization, towns and municipalities operated under the authority of the Self-governing re-
have been appointed with the responsibilities regarding gion of Banska Bystrica, that is 44 public and 20 non-
social services provision [3]. These services are services public providers of social services in the region. The
provided in public interest that do not seek profit maxi- data for the analysis were taken mainly from the Final
mization. However, the newer legislation, act no. account of the BBSK for 2006 — 2009, the Report on
448/2008 coll. On social services enables provision of budget and flow of income and expenditure for the
social services also by non-public providers pursuing examined period, and data and summaries on number of
profit. In order to increase the efficiency of social ser- clients and employees in individual social service facili-
vices provision, it is necessary to deal with the problems ties.
of their financing, demographic changes, increased The study verifies the hypothesis that models testing
demand for social services and a shortage of certain the discriminating ability of economic indicators by
types of social services in different regions of Slovakia. mathematical and statistical programme SPSS can be

EXPERIMENTAL PART AND RESULTS OB- used also for determining the discriminating ability of
TAINED. The aim of the scientific article is to test the economic indicators in the social service facilities and
selected economic indicators and determine which of thus for evaluating their economic efficiency.
the indicators like total current expenses, payroll ex- At multidimensional discriminant analysis, the pros-
penses, average monthly wage, average monthly pay- perity of an organization is evaluated by calculating
ment per 1 client, current expenses per 1 client a month, a synthetic value which comprises financial indicators
number of clients and number of employees, are suit- with the best information value, for which they are as-
able for evaluating the economic efficiency of social signed with the corresponding weight. The discriminant
service facilities. Consequently, the most appropriate function is expressed as:
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Z=ap+aXx;+axyt ... + a,X,. (D

The common objective of all analyses is to find
a certain number of suitable indicators x; that will enable
to evaluate the future development. The most suitable
indicators are then examined by various statistical
methods and assigned weights a; [2].

The study is focused on canonical discriminant anal-
ysis. When using the canonical discriminant analysis,
the linear combination of explanatory variables is con-
structed in order to differentiate the groups. The dis-
criminant function is constructed in such a way so that
the individual groups of objects (public and non-public
providers of social services) are separated in the best
possible way. The discriminant function that results
from a linear combination of explanatory variables is
called Y and is expressed as

Y=b1X1 "szXz. (2)
Before the discriminant analysis is used, it is neces-
sary to check if the basic requirements have been met.
For the discriminant analysis to produce satisfactory
results and for its estimation to be consistent, it must
meet the normality criteria of individual variables. Co-
variation matrices of individual groups into which we
discriminate should not vary from each other signifi-
cantly. The process of testing discriminating ability of
selected indicators for establishing the economic effi-
ciency through discriminant analysis is as follows:

1) using Shapiro-Wilk or Kolmogorov-Smirnov test
of normality for testing normality of input variables. In
general, the hypothesis for statistical test is formulated
as: Hy: the data come from normal distribution, H;: the
distribution of data is not normal. The zero hypothesis is
rejected when the p-value in Sig. column in SPSS pro-
gramme output < 0.05 or 0.01;

2) based on Box M test the similarity of covariation
matrices is confirmed or rejected. The covariation ma-
trices should be roughly similar in all groups,

3) testing statistical significance of the canonical
discriminant function. The function is significant when
Sig. value in the Wilk’s Lambda output is zero and the
value of canonical correlation in the Eigenvalues output
>0,700;

4) determining the discriminating ability of the se-
lected indicators from absolute values of standardized
coefficients of the canonical discriminant function. The
indicators with the highest value have the biggest dis-
criminating ability;

5) determining the indicators with the biggest dis-
criminating ability based on correlation coefficients
between the discriminant function and the individual
explanatory variables;

6) subsequent assessing of the fact if the model has a
sufficient discriminating ability. The model has a good
discriminating ability if it reaches the value of over 60%
in the last step;

7) evaluating the economic efficiency of social
service facilities in the BBSK using the discriminant
analysis. The principal advantage of using the
discriminant analysis for the evaluation is that it

eliminates mutual dependancies between individual
partial functions through adjustment of weights at the
evaluation.

The most effective facility is the one with the
maximum value of the Ivanic's deviation. The
discriminant analysis can make the decision-making
process in practice significantly more objective.
However, due to the complexity of the calculations, the
practical usage of the method is limited by the
availability of the respective statistical software.

Economic indicators with discriminating ability in
the social service facilities of self-governing region of
banska bystrica. The self-governing region of Banska
Bystrica is the second largest self-governing region in
the Slovak Republic. It comprises 13 administrative
districts, 492 municipalities and 24 towns. It is a region
characterized by lower population density compared to
other Slovak regions. At the same time, it has higher
than average share of population of post productive age.
The growing number of senior citizens requires respec-
tive public policies and planning, namely in the area of
healthcare and social services. The BBSK belongs to the
biggest providers of social services in Slovakia and is
also the biggest social services operator on its territory
in relation to the population of the region. In all districts
of the region (except Banska Bystrica district) there is
increased demand for permanent stay services, which is
the result of absence of field social services (e.g. day
care service) and supporting services (e.g. canteens for
pensioners) that are the responsibility of towns and
municipalities. The overall capacity of social service
facilities in the region has been increasing every year
since 2006.

As of 31. 12. 2009, the BBSK region had founded 44
social service facilities that comprise homes for pen-
sioners and social service homes where services are
provided mainly to the clients of senior age with physi-
cal or mental disabilities, to children and adults with
mental disabilities and associated disorders. It also op-
erates the facility of day care service, crisis centre, shel-
ters, the station of day-care service, home for single
parents and foster parent care facilities.

As of 31. 12. 2009, the BBSK region had registered
87 non-public providers and certified entities perform-
ing activities within the scope of the Act on Social Ser-
vices and Act on Social and Legal Child Protection and
Social Supervision. Most of the non-public social ser-
vices providers are non-profit organisations or civic
associations and they provide also services that are not
offered by the public facilities founded by the BBSK.
They focus primarily on low capacity facilities of family
type with effective combination of several types of
activities.

The basic selection of objects and their characteris-
tics in our case was represented by 44 public and 20
non-public providers of social services under the regu-
lating authority of the BBSK self-government. The
evaluation was carried out using the data from all se-
lected facilities from years 2006—-2009. The matrix with
these data was processed by the discriminant analysis
method.

The first step at testing the discriminating ability of
the selected indicators was testing the normality of the
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input variables by Shapiro-Wilk or Kolmogorov-
Smirnov normality test.

In the second and third evaluation steps, the statisti-
cal significance of canonical discriminant function was
established. Table 1 shows the suitability of using the
discriminant analysis at evaluation the economic effi-
ciency in the social service facilities using the selected
criteria and indicators. This is based on the fact that all
monitored indicators are statistically significant in all
four years, as there were zero values in the test of statis-
tical significance Wilk’s Lambda and high values of
canonical discriminant function exceeding the required
limit of 0,700.

Using the outcomes of the evaluation through the
discriminant analysis in the SPSS programme, the re-
sults for all four years in question are summarized and
the significance of evaluated criteria is established.

Results of the fourth step of the analysis are shown
in the table where the discriminating ability of the
indicators is expressed by standardised coefficients of
the canonical discriminant function. The SPSS program
assigned every indicator a value that expresses its level
of discriminating ability. The indicators with the highest
value have the biggest discriminating ability.

Table 1 — The highest standardised coefficients of ca-
nonical discriminant function

« | Indicators with the = qu}llcatozlg Wl.th _the
$ | highest discriminat- g | hughest discriminat-
> 1ng ablllty > mg ab111ty
Wages ex- Wages ex-
penses 1,89 penses 5,37
Number of Number of
§ employees 1,19 § employees 3,76
A | Average S\
monthly Total current 234
payment per 1 expenses ’
client 0,85
Wages ex- Total current
penses 3,99 expenses 1,27
Number of Number of
lé employees 2,65 % employees 1,26
| Average IS
monthly Average
payment per 1 monthly sal-
client 1,18 ary 0,79

Source: Own by [5-9].

As we can see, the same variables had the biggest
discriminating ability in years 2007 and 2006, and they
were also ranked in the same order, although they
reached higher discriminating values in the second year.
In 2008, the first two indicators were the same as in
previous years but the third biggest discriminator was
the total current expenses this time. In 2009, the posi-
tion of all indicators based on their discriminating abil-
ity changed. Total current expenses had the biggest
discriminating ability, followed by the number of em-
ployees and the average monthly pay. Their values are
shown in the Table 1.

In the fifth step of the analysis, discriminating ability
was tested between discriminant function and individual
explanatory variables in the two types of facilities in

question (public and non-public providers of social ser-
vices) by SPSS programme that performed the analysis
based on correlation coefficients. It evaluated individual
indicators and put them in order from the one with the
highest value to the lowest one, which again means that
the variables with the highest value have the biggest
discriminating ability. As in the previous table, Table 2
contains only three indicators with the highest values.

Table 2 — Highest correlation coefficients between
discriminant function and individual variables

Indicators with Indicators with
v the highest dis- the highest dis-
ear S e . Year S e .
criminating abil- criminating abil-
ity ity
Average
monthly Average
payment monthly | 0,555
per 1 salary
client 0,536
2006 2008 | Total
Wages current
expenses | 0,394 expenses | 0,443
Total
current Wages
expenses | 0,385 expenses | 0,405
Average Average
monthly monthly
salary 0,403 salary 0,736
2007 Total 2009 Total
current current
expenses | 0,347 expenses | 0,423
Wages Wages
expenses | 0,326 expenses | 0,415

Source: Own [5-9].

In the first of the examined years, 2006, the indica-
tors with the biggest discriminating ability included
average monthly payment per 1 client, wages expenses
and total current expenses. In the following three exam-
ined years, same indicators were evaluated as having the
biggest discriminating ability every year, and they were
average monthly salary, total current expenses and
wages expenses. The values of correlation coefficients
in each of the examined years prove the fact that the
biggest differences between public and non-public pro-
viders of social services are reported by the three indica-
tors with the biggest discriminating ability.

Average monthly payment per 1 client is, according
to statistical data based on which the analysis and eval-
uation of the economic efficiency were performed for
every examined year, higher at non-public providers of
social services. Conversely, the indicators of total cur-
rent expenses, wages expenses, or average monthly
salary are higher at public providers in the given period.
This can be explained by higher total operational costs
of these facilities, as they have larger capacity, and
higher number of clients and employees.

The model achieved a very good discriminating
ability as it reached the value of over 95%, or 94%, in
the first three examined years. Although the total
discriminating ability dropped to 64,6% in 2009, it was
still over 60%, where the discriminating ability of the
model is considered to be very good. Evaluation of the
outputs confirms the suitability of wusing the
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discriminant analysis for evaluation of economic
efficiency, as the discriminating ability in every
examined year is over 60%.

Based on the discriminating ability of the tested
economic indicators, wages expenses, average monthly
payment per 1 client and total current expenses were used
in the final discriminant analysis for years 2006 — 2009.

Comparison of economic efficiency of public and
non-public providers of social services. The last step in
the economic efficiency evaluation of social service
facilities in the BBSK is a complex discriminant
analysis performed in line with the step 7 of the
Methodology. It uses economic indicators that showed
the best discriminating ability by the SSPS program and
therefore are the most suitable for complex evaluation
of the economic efficiency.

The discriminant analysis shows that in the BBSK,
non-public  social service facilities are more
economically efficient than public ones. There is only
one public facility among the first ten and all non-public
facilities are in the first half of the list.

CONCLUSIONS. The discriminant analysis used in
the process of evaluation of economic efficiency has wide
scope of application. The hypothesis was verified and it
was proved that the discriminant analysis can be used for
evaluating the economic indicators at social service facili-
ties. Its contribution lies in the fact that in the course of
evaluation, several different criteria can be used for com-
parison of efficiency of individual indicators. This can
provide an overview of the efficiency in the provision of
the services in question. Results of the analysis can be
used for optimization of the system, its restructuring,
obtaining the information about the current average effi-
ciency of the providers’ system or monitoring the effect
of changes in specific parameter(s) on the efficiency
level. However, when implementing the evaluation pro-
cesses it is necessary to eliminate problems, especially
those related to inadequate selection of evaluation crite-
ria, or incorrect interpretation of evaluation outputs.

Social services should meet the required quality stan-
dards, i.e. be accessible to clients as for their location,
opening hours and price. From the efficiency point of
view it means that they should meet the clients® needs
and at the same time secure the optimal combination of
price, quality and current demand. On the whole, the
social services should be interconnected so that they form
a complex network in a given territory. The system needs

to be innovative, variable and flexible so that it can re-

flect and respond to changing needs. In view of the de-

mographic, economic and social developments in the

following years it is necessary to allocate sufficient finan-

cial, material and personal resources for building a net-

work of high quality social services across the country.
REFERENCES

1. Bodnarova, P. 2010. Diskrimina¢na schopnost
ekonomickych ukazovatelov zariadeni socialnych
sluzieb v Banskobystrickom samospravnom kraji. DP.
Banska Bystrica: EF UMB, 2010.

2. Hiadlovsky, V., Kral, P. 2006. Moznosti
predikovania finanénej situacie podnikov v SR
s vyuzitim SPSS. In: Forum statisticum Slovacum.
Bratislava:  Slovenska Statistickd  a demograficka
spolo¢nost’, ro¢nik 2, 2006, ¢islo 4. ISSN 1336-74-20, s.
90-95.

3. Meri¢kova, B., Hronec, S., Marcinekova, Z.
2008. The Medicine Education Investment Evaluation
Methods. In: Ekonomie amanazment. Liberec:
Technicka univerzita v Liberci, ro¢nik XI, ¢. 2. s. 89—
98, ISNN 1212-3609.

4. Nemec, J. — Meri¢kova, B. — Ochrana, F. 2008.
Introducing Benchmarking in the Marking in the Czech
Republic and Slovakia. Processes, problems and lessons
Public Management Review, Vol. 10 (5), 2008, s. 673-
684. ISSN 1471-9037.

5. Vyroéna sprava BBSK za rok 2008 (Annual
report of BBSK for 2008).

6. Zaverecny ucet BBSK za rok 2006 (Final account
of BBSK for 2006).

7. Zaverecny ucet BBSK za rok 2007 (Final account
of BBSK for 2007).

8. Zaverecny ucet BBSK za rok 2008 (Final account
of BBSK for 2008).

9. Predbezna sprava o hospodareni BBSK za rok
2009 (Report on economic results of BBSK for 2009)

10. Zizka, T. 1988. Technicko-ekonomické
hodnotenie ~ vyrobkov  metédami  hodnotového
inZinierstva. In: Akost — pravo — Standardizacia. Banska
Bystrica : DT CSVTS, 1988. Bez ISBN.

11. Flaska, F. 2008. Faktory determinujuce prijmovi
zékladiiu a vydavkové potreby miestnych samosprav,
In: Scienta Tuventa — zbornik prispevkov. Ekonomicka
fakulta Univerzity Mateja Bela v Banskej Bystrici,
2008. — 8 s. ISBN 978-80-8083-582-8.

CPABHEHUTEJIbHBIA AHAJIN3 3KOHOMHHECKQVI IOPEKTUBHOCTHU I'OCYJAPCTBEHHBIX
N HETOCYJAPCTBEHHBIX OPI'AHU3AIIMU COLNUAJIBHOI'O OBCJIYKUBAHU A

SA. Crpanrdennosa, JI. Kyoucosa

VYuusepcurer Marest bena, DxoHomudeckuit pakyabrer
yi. TatioBckoro, 10, bancka beictpuma, 975 90, CnoBakus. E—mail: jana.strangfeldova@umb.sk;

luba.kubisova@umb.sk

ABTOp omnpeenseT SKOHOMUYECKHE MOKa3aTeH, KOTOpble MPUMEHSIOTCS TIPH OLIEHKE YIKOHOMHUUYECKOH 3((eKTHB-
HOCTH COLMAIILHOTO oOciykuBaHus. [lokazaTenn OyayT MpPOBEPEHBI M YHOPSIOYEHBI CTATUCTUUECKHUMHU METOJAMH C
UCIIONIb30BAaHUEM CTaTHCTHUYeCKOH mporpammbl SPSS; Hanbonee npuroaHeie U3 HUX OYIyT WCIIONB30BAHBI VIS JIHC-
KPUMUHAHTHOTO aHAJIN3a JJIsl CPAaBHEHUSI SKOHOMHUYECKOH 3((eKTUBHOCTH OOBEKTOB KaK OJUH U3 KPUTEPHEB Ka4eCTBa.
OOBEKTHI UCCIIEA0BaHNI BKIIOUAIOT B ce0sl KaK rOCylapCTBEHHbIE, TaK U HETOCY/IapPCTBEHHbIE OPTaHU3aLUH COIAAIIb-
HOTO 00CITY)KMBaHUS B paMKax peryJIupyIoIero opraHa camoynpasiienusi B bancbkoit beictpure.

KnaroueBsbie c1oBa: coluaibHBIE YCIYTH, COIMAIbHOE 00CITY)XKUBaHHE, IKOHOMUUYeCKast 3(p(QeKTHBHOCTD, IUCKPHU-

MHUHAHTHBIH aHaJIN3.

Crarrs Hamiinuia 06.03.2013.

Bicuuk KpHY imeni Muxaiina Octporpancskoro. Bumyck 2/2013 (79).

148



