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The study of the directions for creation of employee benefits

for pharmacy professionals and calculation of the possible cost

of the individual components (options)

Aim. To study the directions for creation of employee benefits for pharmacy professionals and calculation of the
possible cost of the individual components (options) in a pharmacy institution.

Materials and methods. The methodological basis of this study is general scientific and applied research methods,
including methods of pairwise interactions, methods of multivariate analysis (Data Mining algorithms, Sequence,
Association Rules, and Link Analysis), Friedman ANOVA for dependent samples. The abovementioned analyses were
conducted using a StatSoft Statistica software package.

Results and discussion. Using the methods of multidimensional statistical analysis and Data Mining the interac-
tion between satisfaction with employee benefits in a pharmacy institution by pharmacy professionals (PhP) and the
need to provide or review the current employee benefits and general satisfaction with it have been studied. The analy-
sis of association rules has made it possible to identify stable blocks of interactions between individual components
(options), which are peculiar to different degree of PhP satisfaction with employee benefits, and determine factors
associated to the greatest extent with the poor, medium, high and total PhP satisfaction with employee benefits.

Conclusions. The weight loads of individual components (options) of employee benefits have been calculated
in order to form the balanced composition and cost. Based on the proposed scheme of the optimal filling of employee
benefits the cost calculation has been made for their components (options), which provide the desired total cost of em-
ployee benefits estimated taking into account the data from the survey of PhP questionnaires in the pharmacy institu-
tions of different forms of ownership. Four types of expenses have been offered depending on the position held by PhP.

Key words: pharmacy institution; social protection of pharmacy professionals; employee benefits; components
(options) of employee benefits; pharmacy professionals

M. B. 3apiukoBa

DocnigxeHHs HanpAMKIB CTBOPEHHS coulianbHOro nakety ans cneudianicrtie cpapmauii
Ta po3paxyHKy MOXITMBOiI BapTOCTi MOro OKpeMuUx ckragoBux (onuin)

MeTta po60TH — BYBYEHHSI HAaNPsIMKIB CTBOPEHHSI COLjianbHOro NakeTy Ans cnewujianicTie dapmMauii Ta po3paxyHKy
MOXTMBOI BapTOCTi MOr0 OKPEMUX CKNagoBmx (ONuin) B anTedHOMY 3aknagi.

Marepianu Ta meToan. MeTogu4HOIO OCHOBOK OAHOro AOCHIIKEHHS € 3aranbHOHAYKOBI Ta NpUKNagHi HayKoBi
METOAM OOCNIOKEHHS, B TOMY Y/CHi: METOAM LOCTIIKEHHS NapHNX B3aEMO3B'AA3KiB, MeToan GaraToBMMIpHOTo aHanisy
(anroputmum Data Mining, aHani3 nocnigoBHMX 3B’sA3KiB i MOLLYK acouiaTMBHUX npaeun (Sequence, Association Rules,
and Link Analysis)), aucnepcinHun aHania ®pigmaHa nos’a3aHmx B1Bipok. 3a3HadeHi aHaniav BUKOHYBanucb B Nporpam-
Homy nakeTi StatSoft Statistica.

Pe3ynbraTy Ta ix 06roBopeHHs. 3 BUKOPUCTaHHSIM MEeTOAIB 6araToBMMIpHOro CTaTMCTUYHOrO aHanidy Ta Data
Mining gocnigeHi B3aemMo3B’s13KM Mixk 3a40BOMeHicTo cnevianictamu dapmadii (CP) couiansHUM 3axMcToM B anTtey-
HMX 3aknagax i HeoOXiOHICTIO HaJaHHS Yy Nepernagy iCHYHYoro couianbHOro NakeTy i 3aranbHy 3a0BOMEHICTb HUM.
AHani3 acouiaTUBHUX NpaBu 4O3BOMMB BUSIBUTU CTIllKi Gr1OKM B3aEMO3B’sI3KIB MidK OKPEMUMMW CKNaZoBUMM (OnuisiMu),
SKi XapakTepHi Ans pisHoro ctyneHs 3agosorieHocTi CP couianbHMM MakeToMm, i Bka3atn akTopu, Aki HanbinbLIow
MipOI0 acoLioBaHi 3 HU3bKOK, CepeaHbOD, BUCOKOHO i 3 MOBHOK 3a40BOoreHicTio CPO couianbHUM NakeToM.

BucHoBku. Po3paxoBaHi Barosi HaBaHTaXeHHS1 OKpeMuX CKknagoBux (OMuin) couianbHOro nakety Ans opmy-
BaHHs 1oro 3banaHcoBaHOro cknagy Ta BapTocTi. Ha nigcrasi 3anponoHoBaHOI CXeMU ONTUMArbHOrO HanmOBHEHHS
coLjianbHOro nakeTy nNpoBeAeHa KanbKynsuis BUTPAT Ha Moro cknafosi (onuii), ski 3abesnedvyoTe BaxkaHy 3aranbHy
BapTICTb COLianbHOro MakeTy, OUiHEHY Ha NiACTaBi AaHUX aHkeTyBaHHA C® anTevyHux 3aknagiB pi3Hoi hopmu Bnac-
HOCTi. 3anpoNOHOBAHO YOTUPKW TUNWU BUTPAT B 3aNeXHOCTI Bif piBHA 3arimaHoi CP nocaau.

Knrodoei cnoea: anmeyHul 3aknad; coujanbHuUll 3axucm crieyianicmie ghapmauii; couianbHuli nakem; cknadosi
(onuii) couiansHo20 Nakemy; cneyianicmu chapmauii

M. B. 3apuukoBas

UccnepoBaHue HanpaBrneHUn co3gaHUA coumanbHOro nakeTta ans cneyManucToB
c¢hapmanmm n pacyeta BO3MOXHOU CTOMMOCTU €ro OTAENbHbIX COCTaBNAIOLWMX (ONUUin)

Llenb paGOTbI — n3yyeHune HanpaBsfeHMn co3gaHnsa coumanbHOro naketa a4ns cneumannucTos dapmawmm n pac-
YyeTa BO3MOXHOW CTOMMOCTM €ro OTAENbHbIX COCTaBISAOLLNX (OI'ILI,VII;I) B anTe4yHOM y4pexaeHuu.
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MaTtepuanbl n Mmetoabl. MeToan4eckol OCHOBOW AaHHOIO MCCIeA0BaHUS ABMSATCS OOLeHayYHble N NPUKNagHble
Hay4Hble METO/bl UCCNENOBaHNSA, B TOM YMCIIE: METOAbI UCCINEeNoBaHNA NapHbIX B3aUMOCBSA3en, METOAbl MHOTOMEPHO-
ro aHanu3aa (anroputmbl Data Mining, aHanm3 nocrnegoBaTtenbHbIX CBA3El 1 NMOMCK accoumaTMBHBIX NpaBun (Sequence,
Association Rules, and Link Analysis)), ucnepcrnoHHbIn aHanna ®puamaHa cBA3aHHbIX BbIOOPOK. YKasaHHbIe aHanu-
3bl BbINOMHAMMCL B NporpammHom nakeTe StatSoft Statistica.

Pe3ynbraThl 1 nx o6cyxaeHune. C ncnonb3oBaHvemM METOA0OB MHOTOMEPHOrO cTaTUCTMYecKoro aHanmuaa n Data
Mining nccnegoBaHbl B3avMOCBS3WN MexXay YAOBIIETBOPEHHOCTbIO cneunanuctamm dapmaumm (CP) coumansHon 3a-
LMTOW B @anTeYHbIX YYPEXAEHUSX N HEOBXOAMMOCTbLIO NPEAOCTaBNEHNS UMM NepecMoTpa CyLLECTBYIOLEro coumnan-
HOro naketa v obLLYy0 YOOBMETBOPEHHOCTb M. AHanNn3 accoumaTBHbBIX NPaBui NO3BOMWIT BbIABUTE YCTONYUBBLIE
6rnokun B3anMoCBsi3en Mexay OTAeNbHbIMU COCTaBNSIOLWMMN (ONUMSMK), KOTOPbIE XapaKTePHbI ANA Pa3HON CTeneHn
yOooBneTBopeHHocTH CP coumanbHbIM NakeToMm, 1 ykadaTb hakTopbl, KOTOPble B HAanbOMbLLEeN CTeneHn accoumMmpoBa-
Hbl C HU3KOW, CpeaHel, BbICOKON 1 C MONHOW yA0BNeTBOPEHHOCTLI0 CP coumanbHbIM NakeToMm.

BbiBoAbl. PaccuntaHbl BeCoBble Harpy3ku OTAeNbHbIX COCTaBnALWMX (ONUMin) coumanbHOro naketa ans dop-
MUPOBaHMA ero cbanaHcMpoBaHHOIO cocTaBa U CTOMMOCTU. Ha OCHOBaHWM NPeAnoXeHHON CxeMbl ONTUMaribHOro
HarnomnHeHWsa counanbHOro NakeTa NpoBeAeHa KanbKynaums 3aTpaT Ha ero coctaenstoLyme (onumm), Kotopble obecne-
4YMBaIOT Xenaemyto obLLy0 CTOMMOCTb COLMarnbHOro nakeTa, OLEHEHHYIO Ha OCHOBaHWW AaHHbIX aHkeTuposaHus CO
anTeyvHbIX y4pexaeHunin pasnuyHon dopmbel cobecTBeHHOCTU. [peanoxeHo YeTbipe Tna pacxogoB B 3aBUCKMOCTM OT
YypPOBHS 3aHuMaemon CP JomkHOCTU.

Knrouesbie cnoesa: anmeyHoe yupexo0eHue; coyuanbHas 3auuma creyuanucmos apmayuu; coyuansHbil
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nakem; cocmaensrowjue (onyuu) coyuanbHo20 nakema, creyuanucmsi chapmayuu

Today, the problem of regulation and financial sup-
port of the social and economic problems in Ukraine be-
comes relevant. The pharmaceutical sector of the health
industry is not an exception. It is characterized by the
lack of significant range of unsolved social and econo-
mic problems. Thus, one of the areas of improvement
of the system of social protection of pharmacy profes-
sionals (SPPhP) is introduction of employee benefits that
are quite common in foreign pharmaceutical companies
and consist of a rather wide range of options. However,
for the Ukrainian pharmacy institutions such component
as SPPhP is not widespread, and the social needs of the
most vulnerable categories of pharmacy professionals
(PhP) are not sufficiently satisfied [1]. The abovemen-
tioned determines the relevance of the chosen subject
matter of this article.

The aim of the article is to study the directions for
creation of employee benefits for PhP and calculation
of the possible cost of its individual components (op-
tions) in a pharmacy institution.

Materials and methods

For this study the methods of logical, historical, ana-
lytical analysis and sociological studies were used. The
methodological basis of this study is general scientific
and applied research methods, including methods of cor-
relational relationships, methods of multivariate analysis
(Data Mining algorithms, Sequence, Association Rules,
and Link Analysis), Friedman ANOVA for dependent
samples. The abovementioned analyses were conducted
using a StatSoft Statistica software package. The multi-
ple correspondence analysis was applied to study inter-
dependence between components of PhP satisfaction with
social protection. The correspondence analysis was con-
ducted through singular decomposition of 18 x 18-di-
mensioned Burt matrix.

Results and discussion

The study of the current legislative and regulatory
framework and scientific references regarding the rese-
arch of the directions of improvement of the system of

SPPhP in Ukraine in modern conditions has shown poly-
systemic problematical character of its regulation and
its implementation in the current conditions. Problems
of social benefits and social protection of pharmacy pro-
fessionals were studied in the works of the following scien-
tists: Gromovyk B. P., Gudzenko O. P., Kabachna A. V.,
Kotvitska A. A., Mnushko Z. M., Nemchenko A. S., Par-
novsky B. L., Ponomarenko M. S., Posylkina O. V., Slo-
bodianiuk M. M., Tolochko V. M., Bratishko Yu. S., Ku-
barieva I. V. and others, but the issue of formation and im-
plementation of the conception of SPPhP and particular
directions of improvement of the system of social protec-
tion of pharmacy professionals in the current context have
not been studied in their works [2-8]. However, despite the
growing interest of scientists and practitioners to this sub-
ject, the nature of SPPhP, its impact on the staff motivation
and efficiency of their activities are still studied poorly.

Based on the abovementioned information the sub-
ject studied is relevant and requires certain research, it
will enable the system of SPPhP to be improved when
implementing it to the practical activity of pharmacy insti-
tutions of Ukraine.

To substantiate the components (options) of employee
benefits a questionnaire was conducted for PhP of phar-
macy institutions of different forms of ownership. The
study consisted of three phases according to the scheme
shown in Fig. 1. This study is a part of the study regarding
the improvement of the SPPhP system. Therefore, 100
pharmacy institutions, which became the baseline for
analysis, were selected.

At the first phase PhP satisfaction with employee
benefits functioning in the pharmacy institutions was stu-
died. Respondents were asked to evaluate their satisfac-
tion with employee benefits in percentage from 0 (total
dissatisfaction) to 100 (total satisfaction) in step 10, i. e.
the data obtained were considered as a value in the 11-point
scale. During the study 9 respondents abstained from
answering this question, while the opinions of other re-
spondents were divided as follows (Fig. 2).
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Fig. 1. Phasing of the study

Frequency table: satisfaction with the employee benefits
Count | Cumulative | Percent |Cumulative
Category Count Percent
0 [ 10 10| 10.30928 10.3093
10 [ 15| A.154R4 15 4639
40 & 21| 618657 21.6495
50 27 48| 27.83505 49.4845
70 9 RT| 927835 h8 7629
80 9 66| 927835 680412
90 6 72| 6.18557 74.2268
100 16 B8] 16.49485 90.7216
Missing 9 97| 9.27835 100.0000
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satisfaction with employee benefits

Fig. 2. Table of frequencies and the histogram of distribution (%) of PhP satisfaction with the current employee benefits
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Table 1

The results of the study of pairwise interactions of satisfaction with employee benefits
in general and satisfaction with their components

Coc;r:r%c:;s;; g)gr::;ir':z) 12, p 7 (p) G (p) Correlation force
Health insurance* 12 =27.944 1=0459 G =0.604 medium
(p=0.10x1073) (p=0.629 x 107) (p=0.629 x 10°)
Free meals x2=7.167 1=0.162 G=0.227 none
(p =0.306) (p=0.072) (p=0.072)
Compensation for transport x2=17.347 1=0.340 G=0.459
expenses* (p =0.008) (p=0.248x1073) (p=0.248 x 1073) weak
Payment for mobile %2 =31.399 t=0.393 G=0.569 medium / weak
communication* (p=0.20x 10 (p=0.430x107) (p=0.430 x 107)
Payment for additional %2 =18.909 1=0.133 G=0.185
services (fitness-centre, etc.) (p =0.004) (p=0.170) (p=0.170) none

Note: %2 — is the calculated value of maximum likehood y 2 test; t - is the Kendall rank correlation coefficient; G - is the Gamma rank
correlation coefficient; p — is the statistical significance level; *~ is the significant relationship of the general satisfaction

with employee benefits.

The study showed that most respondents rated their
satisfaction at the level of 50 %. The number of res-
ponses in the categories of “total satisfaction” and “to-
tal dissatisfaction” was quite weighty. Due to the small
number of intermediate values the satisfaction rate was
considered at four levels in the further analysis: insuf-
ficient and total dissatisfaction (from 0 to 40 %), ave-
rage (50 %), high (60 + 80%) and total satisfaction
(90 + 100 %). The interaction of the total satisfaction
with employee benefits and the satisfaction with their
certain components (options) was of the greatest interest.
The most desirable components (options) among them
were as follows: health insurance, compensation for trans-
port expenses and mobile communication, payment for
food (providing free lunches) and payment for additio-
nal services (sports, etc.) [9, 10].

Two tables were analyzed when studying pairwise
interactions between the satisfaction with employee be-
nefits and each of their components (options). The sig-
nificance of the interactions in 4 x 3 conjugation tables
was determined based on %2 maximum authenticity cri-
terion with 95 % confidence interval. The correlation
ratio was assessed using the rank coefficients of Kendall
correlation (t) and Gamma correlation (G). The values
of the correlation coefficients were interpreted in accor-
dance with the Chaddock scale. The results of the analy-
sis of pairwise interactions are shown in Tab. 1.

Thus, significant interactions with the general satis-
faction with employee benefits were confirmed for such
components (options) as health insurance, compensation
for mobile communication and compensation for trans-
portation expenses. Despite the high statistical signifi-
cance of interactions none of the correlations found can
be considered as strong ones.

Based on the results of the one-dimensional analy-
sis conducted such options of employee benefits as pay-
ment for additional services and meals should not have
a significant impact on PhP satisfaction with employee
benefits in general.

However, the methods of studying the pairwise inter-
actions do not take into account the interdependencies
between the components (options) themselves, which form
employee benefits. These methods do not also allow de-
tecting multiple relationships, which include more than
two indicators existing between the characteristics stu-
died. For these purposes, it is necessary to apply methods
of the multivariate analysis. As such methods, Data Mi-
ning algorithms, namely, Sequence, Association Rules,
and Link Analysis were used. Various combinations of
the baseline values containing up to 10 elements were
studied with a minimum allowable support value of 0.05
in the confidence range from 0.80 to 1.00. Totally, 432
association rules with at least 5 % support at the base-
line were found by the algorithm (Fig. 3).

The results can be clearly displayed by the web graph
shown in Fig. 4, which is a transformation of associa-
tion rules table (Fig. 3) into a graphic form.

The graph nodes are the values of the non-numeric
indicators studied. The size of the nodes corresponds to
the support (relative frequency) of each element at the
baseline. The graph ribs connecting the nodes indicate
that there is dependence between the values. The line
thickness herewith corresponds to the relative support
of each two-element association rule: the thicker ribs
mean greater support (the detected pattern of relation-
ship is observed in the data more often than the other
ones). The color of the edges in the given graph displays
the value of the interference for a pair of indicators. Thus,
thicker and darker lines indicate more common and re-
liable, stable associations. Thin and light lines indicate
that the association rule determined by the rib is not of-
ten observed in the data and has poor coverage.

Consequently, the graph obtained allows finding the
most stable associations between PhP dissatisfaction with
individual components (options) of employee benefits,
which, in turn, are quite closely associated with the dis-
satisfaction with employee benefits in general (less than
40 %). The last regularity is obvious (dissatisfaction
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Fig. 3. The screenshot of the results of the Sequence, Association and Link Analysis module for the search
of association rules determining PhP satisfaction with employee benefits

Web graph Wﬂm
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Fig. 4. The web graph of association rules of the study of the pairwise interactions when analyzing PhP satisfaction with employee benefits
Symbols: S — is the satisfaction with the component (option) of employee benefits; NS — is the dissatisfaction with component (option) of
employee benefits; < 40 % — is the poor satisfaction with employee benefits in general; 50 % — is the medium satisfaction with employee

benefits; 60-80 % — is the high satisfaction with employee benefits; 90-100 % — is the total satisfaction with employee benefits
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Fig. 5. The web graph of satisfaction with options of the employee benefits associated with PhP poor (40 %)

with individual components (options) leads to dissatis-
faction with the entire social package of benefits). The-
refore, it can be stated that PhP dissatisfaction with one
of the components of employee benefits will cause dis-
satisfaction with the other ones. The conclusion can be
made that, firstly, components (options) of employee be-
nefits are not interchangeable (for example, non-provi-
sion of health insurance cannot be compensated by free
lunches or by a generous payment for mobile communica-
tion and transport expenses). This indicates that employee
benefits should be considered as a set of measures for
providing SPPhP, and implementation of some of its
components (options) should be based on the relevant
studies [11-14].

The only exception to this rule is PhP dissatisfac-
tion with such a component (option) of employee bene-
fits as payment for additional services (fitness centre,
etc.). According to the analysis conducted (see Fig. 4), the
dissatisfaction with the payment for such components
(options) does not affect the satisfaction with employee
benefits in general, both at the medium level (50 %)
and at the high level (60-80 %).

The bottom side of the network graph (Fig. 4) dis-
closes a similar block of mutually related positive as-
sessments of satisfaction with certain indicidual com-
ponents (options) of employee benefits and their asso-
ciation with the total, high or medium satisfaction with
employee benefits in general. The stability and strength
of the relationships of the options of employee bene-
fits, both in the negative and in the positive assessment
of PhP satisfaction with employee benefits, should be

satisfaction with employee benefits

taken into account when planning the cost of employee
benefits for PhP.

Further, the analysis of association rules was con-
ducted by parts, and it was detected which of the compo-
nents were more important for providing the poor, me-
dium, high or total satisfaction with employee benefits.
Thus, Fig. 5 shows a part of the web graph of associa-
tion rules describing the poor satisfaction with employee
benefits in general.

The edges, which associate satisfaction below 40 %
with certain options of employee benefits, are marked
by dotted lines. The diagram of association rules shown
in Fig. 6 detects that the options, which are the most
important, are the following: dissatisfaction with PhP
health insurance and provision of free meals.

The network graph and the diagram of association
rules connected with the medium (50 %) satisfaction with
employee benefits are shown in Fig. 7 and 8. They demon-
strate that the medium level of satisfaction with employee
benefits is primarily associated with PhP satisfaction with
the payment for mobile communication services. Associa-
tion with satisfaction with other options is much lower.

A similar situation is observed with the PhP high
(60 + 80 %) satisfaction with employee benefits (Fig. 9,
10). In this case the strongest association is characteri-
zed by the satisfaction with the payment for mobile com-
munication services, and there is also an association with
the dissatisfaction with the payment for additional ser-
vices (fitness centre, etc.). However, in order to achieve
high satisfaction with employee benefits compensation
for transportation expenses is more important.
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Fig. 6. The diagram of association rules of satisfaction with options of employee benefits connected
with the PhP poor (40 %) satisfaction with employee benefits
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Fig. 10. The diagram of association rules of satisfaction with options of employee benefits connected

The total satisfaction with employee benefits is rela-
ted to the satisfaction with all of the components (Fig. 11).
Moreover, the greatest association is observed with the
satisfaction with the payment for mobile communication
services; and a poorer association, but quite stable is with
the satisfaction with health insurance (Fig. 11, 12).

Thus, the analysis of the sequential relationships and
associative rules allowed detecting the multidimensional
interactions between the level of satisfaction with em-
ployee benefits in general and the individual components
(options). There were rather strong stable associations
among the dissatisfaction with certain aspects of SPPhP,
indicating the need for their joint accounting when for-
ming employee benefits. There was a stable strong inter-
action between PhP satisfaction with the compensation
for transport expenses and mobile communication ser-
vices, indicating the need for a coherent planning of the
costs for these options of employee benefits. The most
important options were specified. Such options wer res-
ponsible for ensuring of different kind of satisfaction
with social protection in general. Thus, PhP associated
total, high and medium level of satisfaction with employee
benefits with the compensation for mobile communica-
tion services. The poor satisfaction with employee bene-
fits was associated with PhP dissatisfaction with provi-
sion of health insurance. In addition, it was shown that
satisfaction with health insurance was an important com-
ponent for achieving of the PhP total satisfaction with
employee benefits.

The second phase consisted in the analysis of inter-
actions between PhP satisfaction with the individual com-

with the PhP high (60 + 80 %) satisfaction with employee benefits

ponents of employee benefits functioning in the phar-
macy institutions with their awareness of the need for
their replacement. The desire to replace the existing em-
ployee benefits is another indicator of PhP satisfaction
with social protection. According to the data analysis of
the questionnaire 43 % of the respondents consider that
employee benefits used in their pharmacy institutions
require replacement, 35 % of PhP think that the current
employee benefits are not subject to revision, 22 % of
PhP cannot decide what to answer (Fig. 13).

The apparent equal distribution of opinions indica-
tes the lack of consistency in the field of PhP social gua-
rantees provision. This fact confirms again the relevan-
ce of the issue of formation and implementation of a
single standard for provision of SPPhP [1-6, 15, 16].

The method of multiple correspondence analysis was
used to study the interaction between the need to rep-
lace employee benefits and the satisfaction with their
components. The Burt 18 x 18 valued matrix (Fig. 14)
was constructed in order to carry out this method. It
cross-stipulates the relationships between the indicators
studied, which are fixed at three levels: satisfied, dis-
satisfied; difficult to answer; and the desire to replace
employee benefits.

The multiple correspondence analysis allowed re-
ducing the dimension of the original matrix with the maxi-
mum possible consistency between the indicators. The
dimension of the final configuration space was chosen
using Cattell’s test based on the consideration of the
so-called scree plot. According to Fig. 15 the optimal
dimension for the projection is equal to 3. In this case
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Fig. 13. The PhP opinions regarding the need to replace employee
benefits used in pharmacy institutions

the three-dimensional projection will save 71.63 % of
the interactions between the indicators presented in the
baseline conjugation table, and it is a really good indi-
cator of the total inertia.

The analysis of the three-dimensional configuration
obtained (Fig. 16) reflects clear distribution of the values
of the indicators studied into three clusters: the lower
left part of the graph is filled in with the points, which
represent the absence of the need to replace employee
benefits and the satisfaction with all of their options; the
upper part shows the points, which represent the dis-
satisfaction with the options of employee benefits and
the desire to replace them; the bottom right part of the
graph is a cluster of points reflecting the corresponding
unreached opinions regarding the need to replace em-
ployee benefits and the ambiguity of PhP thoughts con-
cerning the satisfaction with their options.

In further analysis the most interesting and relevant
questions were the characteristics distinguishing the phar-
macy institutions where PhP were satisfied with the em-
ployee benefits received from the pharmacy institutions
where PhP did not feel socially protected. For this pur-
pose, the distances between the points corresponding to
different degrees of satisfaction with the individual op-

tions of employee benefits and the points where, in ac-
cordance with PhP opinion, it was necessary to make
revision and replacement were considered. According
to the mutual location of the points it was possible to
estimate the degree of importance of separate options
for forming the idea about the need to revise the bene-
fits (the closer they were located, the stronger was inter-
action between them). For convenience to analyze the
interactions observed they were represented at two-di-
mensional subspace (with two axes) (Fig. 17). The map
shows the relationship between the importance of the
options of employee benefits for two clusters of PhP with
a certain opinion about the need to replace employee
benefits in their pharmacy institution (there is no cluster
for those who answered “Difficult to answer”).

According to the resulting configuration of the points
the conclusion can be made that in employee benefits
required to be reviewed health insurance is the most im-
portant for PhP satisfaction, compensation for mobile
communication and transport expenses are less impor-
tant; payment for additional services and meals are of
the least importance. When assessing employee benefits
(which need to be replaced) the dissatisfaction with the
payment for additional services has the greatest value,
and the dissatisfaction with health insurance, compen-
sation for transport expenses and mobile communica-
tion services, as well as payment for meals and free
lunches are less valuable.

The coordinates of the points representing the pa-
rameters studied in the three-dimensional space of the
final configuration was used for numerical estimation
of these weights. Using the Euclidean metric the dis-
tances from the points representing the satisfaction/dis-
satisfaction with each option of employee benefits to the
points representing the need to replace employee bene-
fits or the absence of such need were calculated. The
contribution of each option was assessed in inverse pro-
portion to the calculated distance. The resulting ratios
were adjusted in such way that they reflected the rela-
tive contribution of the satisfaction with each option to
the satisfaction with employee benefits in general. The

Observed Table (Frequencies) (Employee Benefits_copy)

Input Table (Rows x Columns): 18 x 18 (Burt Table}

needto | needto | needto Health|Health| Health | Free | Free | Free |[Compens | Compens| Compens |Payment|Payment Payment | Payment | Payment | Payment |Total

replace | replace | replace |insura |insura |insuran | meals | meals |meals| ation for | ation for | ation for | for for far for far for
employee| employee |employee| nce - | nce - | ce - B - |transport | transport | transport | mobile | moabile | mobile |additional | additional | additional
benefits - | benefits = | benefits - | M NS Y N NS Y mmuni | cammuni | communi | serices | senices | semices
N NS Y : : B cation : | cation : | cation : | (fitness- | (fitness- | (fitness-
N NS Y N NS Y center, | center, center,
etc.) etc): | elc):
N NS Y
need to replace employee benefits : N 12 0 0 0 2 10 2 4 6 0 4 8 0 2 10 4 2 [3 72
need to replace employee benefits - NS 0 18 0 4 10 4 4 9 5 4 9 5 4 7 7 7 9 2| 108
eed to replace employee benefits - Y 0 0 25 18 4 3 20 2 3 16 4 [} 16 4 5 20 2 3] 180

Health insurance - N 0 4 18 22 0 0 22 0 0 18 2 2 18 2 2 22 0 o] 132
Health insurance - NS 2 10 4 0 16 0 2 9 5 2 1 3 2 9 5 7 9 0| 96
Health insurance : Y 10 4 3 0 0 17 2 6 9 0 4 13 0 2 15 2 4 1) 102
Free meals - N 2 4 20 22 2 2 26 0 0 20 2 4 20 2 4 26 0 0] 156
Free meals : NS 4 9 2 0 9 6 0 15 0 0 10 5 0 ] 7 3 10 2 90
Free meals - Y 6 5 3 5 9 0 0 14 0 5 9 0 3 " 2 3 9| 84
Compensation for transport expenses : N 0 4 16 18 2 ] 20 0 0 20 0 0 18 2 0 20 ] of 120
Compensation for transport expenses - NS 4 9 2 " 4 2 10 5 0 17 0 2 9 6 4 11 2| 102
C on for transport Y 8 5 [ 2 3 13 4 5 9 0 0 18 0 2 16 7 2 9] 108
Payment for mobile communication - N 0 4 16 18 2 0 20 0 0 18 2 0 20 0 0 20 0 o] 120
Payment for mobile comr - NS 2 7 4 2 9 2 2 8 3 2 9 2 0 13 0 2 11 0| 78
Payment for mobile communication : Y 10 7 5 2 5 15 4 7" 0 6 16 0 0 22 9 2 "y 132
Payment for additional sevices (fitness-center, etc) - N 4 7 20 22 7 2 26 3 2 20 4 7 20 2 9 31 0 0] 186
Payment for additional services (fitness-center, etc.) : NS 2 9 2 0 9 4 0 10 3 0 11 2 0 1 2 0 13 of 78
Payment for additional services (fitness-center, etc.) - Y 6 2 3 0 0 11 0 2 9 0 2 9 0 0 " 0 0 " 66
Total 72 108 150 132 96 102 156 90 84 120 102 108 120 78 132 186 78 ﬁl‘ 1380!

Fig. 14. The Burt matrix to study the interactions between the need to replace employee benefits and PhP satisfaction with their options
Note (answers for the questions under analysis): Y — yes; N — no; NS — difficult to answer (not sure)
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Eigenvalues and Inertia for all Dimensions ( Employes Benefits)
Input Table (Rows x Columns): 18 x 18 (Burt Table)
Total Inertia=2,0000
Mumber |Singular Eigen- | Perc. of |[Cumulaty Chi
of Dims. | Values | Values Inertia Percent | Squares
1 0670188 0.7572253| 37.56138 37.8614| 695.3585
2 0.725612| 0.526513] 26.32563 G4 1870/ 483 4943
3 0.385755 0.145510 ?.44[]48' .'-"1.52?5_' 136.6512
4 0.376213| 0.141536]| 7.07682 78.7043] 129.9723
5 0.335873| 0.112811| 5.64053 84.3449| 103.5935
5] 0.316010 0.099862| 4.93311 853380 917031
¥ 0.254143| 0.086520| 4.32599 93.6640| 79.4505]
g 0.231570 0053625 2.66124 96.3452| 49.2434]
9 0.180082 0.032430 1.62148 97.9667, 29.7800
10 0142743 0020375 1.01877 93.9855 18.7107]
11 0123537 0.015261| 0.76307 99.7485 14.0144 ]
12 0.070920 0.005030 0.25148) 100.0000 4 6187

Fig. 15. The Scree plot, eigenvalues and their inertia explained by them to choose the dimension
of the space of the final configuration within the conditions of the multiple correspondence analysis
of the need to replace employee benefits and the satisfaction with their options

3D Plot of Column Coordinates; Dimension: 1x 2x 3
Input Table (Rows x Columns): 18 x 18 (Burt Table)
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Fig. 16. The three-dimensional projection of the interactions of correspondences of the need
to replace employee benefits and the satisfaction with their options



ISSN 2415-8844 (Online)

VISNIK FARMACII 3 (91) 2017

ISSN 1562-7241 (Print) 57

& payment for add.services
(fitness-center, etc.)

Health insurance

NEED TO REPLACE THE - W Cempensation for
O transport expenses
EMPLOYEE BENEFITS :
NO X Payment for mobile
A communication

Free meals

payment for add.services
(fitness-center, etc.)

NEED TO REPLACE THE
EMPLOYEE BENEFITS :
YES Free meals

© *
+
Compensation for

Payment for mobile  transport expenses
communication |

Health insurance

Fig. 17. The two-dimensional map of the interactions between the need to replace employee
benefits of the pharmacy institution and PhP satisfaction with their options

results of calculations are shown in Tab. 2 and reflected
by the diagram in Fig. 18.

Thus, PhP opinion regarding the need to replace em-
ployee benefits used by pharmacy institutions was studied.
It was shown that there were direct interactions between
PhP satisfaction with five basic options of employee be-
nefits and their opinion regarding the need to review em-
ployee benefits.

The graphical representation of 153 interactions bet-
ween the values of six indicators studied in the space
of the reduced dimension was obtained using the multi-
ple correspondence analysis. It allowed us to have the
visual assessment and qualitative description of the im-
portance degree of PhP satisfaction/dissatisfaction with

Table 2

The results of calculation of PhP satisfaction with
individual options of employee benefits when there is
no need to replace these employee benefits

Option of employee Weighting Relative
benefits factor contribution (%)

Health insurance 5.083 35.59
Compensation for 3.692 2585
transport expenses
Paymentfor moblle 3940 22.69
communication
Payrr)gnt for meals, 1.856 13.00
provision of free lunches
Payment for additional
services (fitness-centre, 0.410 2.87
etc.)

each component of employee benefits in order to form
an opinion regarding the need for replacing employee
benefits. The components of employee benefits were ran-
ked by the degree of their importance in order to form
the optimal set of SPPhP. The scheme for optimal allo-
cation of the funds to employee benefits was proposed
as an element of SPPhP by their individual options
[8, 10, 13, 14].

The third phase of the study consists in planning the
costs for employee benefits taking into account the regu-
larities and the importance of each component identi-
fied at the previous phases. At this phase, according to
the respondents, the analysis of desirable costs for indi-
vidual options of employee benefits depending on PhP

Compensation for
transport expenses
25,8 %

Free meals
13,0 %

Health insurance
35,6 %

s
[

Payment for
additional services
2,9 %

Payment for mobile
communication
22,7 %

Fig. 18. The optimal distribution of costs for certain options of
employee benefits providing PhP satisfaction in general
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Table 3

Descriptive statistical characteristics of the total desirable cost for employee
benefits depending on the level of the PhP position held

Cost of employee benefits (UAH/per year)

The level of the PhP position held

M£m Me [LQ; UQ]

The 1-st>"™"6
(pharmaceutist, pharmacist)

1236.36 +45.03 1200[1100; 1 200]

The 2-nd-3-rd™""®
(senior pharmaceutist, head of the department)

2718.61+£125.65 2800 [1800; 3 500]

The 4-th-5-th™ "¢
(deputy heads, head of a pharmacy, authorized person)

4351.16 +£238.52 4800 [2 500; 5 600]

The 6-th™"% ™.
(head of a pharmacy institution, head of a pharmacy
warehouse (base), director)

5890.92 + 504.65 5601 [3300;5601]

Note: M - is the sample mean, m - is the standard error of the mean; Me - is the median, LQ - is the lower quartile, UQ - is the upper
quartile; *1 —is the significant difference from the costs for social benefits of PhP positions of the 1-st level; *2 - is the significant
difference from the costs for social benefits of PhP positions of the 2-nd-3-rd level; *4 — is the significant difference from the costs for
social benefits of PhP positions of the 4-th-5-th level; *6 - is the significant difference from the costs for social benefits of PhP positions

of the 6" grade.

position was conducted. According to these data the es-
timated total cost of employee benefits for the conside-
red positions was separately calculated [11-14].

Previously the descriptive statistical analysis of the
desirable expenses was conducted (Tab. 3). Due to the
fact that none of the indicators were characterized by
the standard statistical law along with the mean values
their central tendencies were characterized by the me-
dian, while the deviation from the centre — by 25 % per-
centiles (quartiles).

The Friedman dependent samples ANOVA showed a
high statistical significance of the differences in the total
cost of employee benefits for PhP positions of different
levels (y2(N =84, df =3)=41.4483, p=0.00000 << 0.05).
The pairwise intergroup comparisons of the costs of

employee benefits conducted to elaborate the revealed
differences using Wilcoxon criterion under Bonferroni
correction for the comparative multiplicity showed the
significance of the differences between all groups except
for the positions of the 2-nd-3-rd and 4-th-5-th levels
(Z =2.2014, p = 0.027709 > 0.0083333 = 0.05/6).
It allowed writing down the following number of advan-
tages for the desired total cost of employee benefits de-
pending on the position of PhP: the cost of the 1-st level
< the cost of the 2-nd-3-rd level = the cost of the 4-th-
5-th level < the cost of the 6-th level.

Thus, the conclusion can be made that the total de-
sirable cost of employee benefits according to the re-
spondent opinion should increase depending on the le-
vel of their position held. Moreover, the increase is sta-

Box Plot of multiple variables
Desired Total Costs for Employee Benefits
Median; Box: 25%-75%; Whisker: Non-Outlier Range
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Fig. 19. The graph of the total cost of employee benefits depending on the level of the PhP position held
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Table 4

The proposed optimal cost of the options of the employee benefits depending on the level
of the position of the pharmacy professional held (UAH per year)

The level of the PhP position held

Options of employee
benefits

The 1-st level
(pharmaceutist,
pharmacist)

The 2-nd-3-rd level
(senior pharmaceutist,
head of the
department)

The 6-th level (head
of a pharmacy
institution, head of a
pharmacy warehouse
(base), director)

The 4-th-5-th level
(deputy heads,
head of a pharmacy,
authorized person)

Health insurance, 427.13[391.53;

996.63 [640.69;

1708.51[889.85; 1993.62 [1 174.60;

life insurance 427.13] 1245.79] 1993.26] 1993.62]
Compensation for 310.19 [284.35; 723.79 [465.29; 1240.78 [646.24; 1447.83 [853.04;
transport expenses 310.19] 904.73] 1447.58] 1447.83]
Payment for mobile 272.23 [249.55; 635.21 [408.35; 1088.93 [567.15; 1270.65 [748.64;
communication 272.23] 794.01] 1270.42] 1270.65]
Free lunches 155.98 [142.98; 363.95 [233.97; 623.91 [324.96; 728.03 [428.94;
155.98] 454.94] 727.90] 728.03]

Payment for vacation
voucher and other
additional services

34.47 [31.59; 34.47]

80.42[51.70; 100.52]

137.86 [71.80; 160.84] | 160.87 [94.78; 160.87]

1200[1 100; 1 200]

Total. UAH per year

2800 [1 800; 3 500]

4800 [2 500; 5 600] 5601 [3 300; 5 601]

tistically significant among professionals, who hold po-
sitions of the 1-st and 2-nd levels, as well as among pro-
fessionals, who occupy positions of the 4-th-5-th levels,
in comparison with the heads of pharmacy institutions
and directors (the 6-th level). The difference in the cost
of employee benefits for professionals of the 2-nd-3-rd
levels compared to those of the 4-th-5-th levels is not
statistically significant (Tab. 3, Fig. 19) [13].

According to the data obtained regarding the desi-
red total cost of employee benefits and the scheme of
optimal distribution of total costs for individual options
developed at the previous phase, which provide the grea-
test satisfaction with employee benefits (Tab. 2, Fig. 18),
the following calculation of the cost of employee ben-
efits for PhP depending on the position held can be pro-
posed (Tab. 4).

CONCLUSIONS

Using the methods of multidimensional statistical
analysis and Data Mining the interaction between satis-
faction with employee benefits in a pharmacy institution
by pharmacy professionals (PhP) and the need to pro-
vide or review the current employee benefits and gene-
ral satisfaction with it have been studied in the article.

The analysis of association rules has made it pos-
sible to identify stable blocks of interactions between
individual options, which are peculiar to different de-
gree of PhP satisfaction with employee benefits, and de-
termine factors associated to the greatest extent with poor,
medium, high and total PhP satisfaction with employee
benefits.

The weight loads of individual components (options)
of employee benefits have been calculated in order to
form the balanced composition by calculating the dis-
tances on the map of the relations of the parameters stu-
died in the space of the reduced dimension obtained as
a result of using the multiple correspondence analysis.

Based on the proposed scheme of the optimal filling
of employee benefits the cost calculation has been made
for their options, which provide the desired total cost
of employee benefits estimated taking into account the
data from the survey of PhP questionnaires in the phar-
macy institutions of different forms of ownership. Four
types of expenses have been offered depending on the
position held by PhP.
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