V]IK 65.012.32
Levitskaia A.
Doctor of Economics, Associate Professor,
Director of the Regional Economic Development Institute, Moldova;
e-mail: alla.levitskaia@gmail.com; ORCID ID: 0000-0002-0520-805X
Zhuravlova T. O.
Ph. D. in Economics, Professor,
Odesa I. I. Mechnikov National University, Ukraine;
e-mail: yutal0606@gmail.com; ORCID ID: 0000-0002-4235-1955
Ilvashko L. M.
Ph. D. in Economics, Associate Professor,
Odesa I. I. Mechnikov National University, Ukraine;
e-mail: ivashkolm@ukr.net; ORCID ID: 0000-0002-3921-9072
Ponomarenko V. I.
specialist in Ltd. «<kFORT», Ukraine;
e-mail: val.pon.1997@gmail.com; ORCID ID: 0000-0002-9904-1210

MODELING THE TASK OF MANAGEMENT BY NUMBER OF DYNAMICS AND
PROFESSIONAL-QUALIFICATION STRUCTURE OF PERSONNEL

Abstract. The article substantiates the application of methods of economic-mathematical modeling
for solving the problem of dynamics of the number and professional qualification structure of personnel in
order to create an initiative, rationally operating collective, whose efforts are aimed at the effective
functioning and development of the enterprise. With the help of these methods, it is likely to predict possible
models of enterprise development. The peculiarities of their application are studied: the main advantage of
these methods is the possibility of their use in enterprises with unstable organizational structure and in the
unstable external environment, the disadvantage is the complexity of the study of all possible situations of
organization development and the creation of a model that is adequate to the existing conditions.

A pairwise linear regression model was developed to solve the problem of quantification of the
needs of employees of all categories of staff and an optimization model for personnel management,
namely, the definition of an optimal plan for retraining, advanced training, hiring and dismissal of
personnel based on the criterion of minimizing total expenditures for all categories of staff by the nature of
the functions performed for data of a particular enterprise. As a result of the implementation of the
constructed models, the economic interpretation of the modeling results obtained and the
recommendations for the change in the number and professional qualification structure of the personnel of
a particular enterprise, as well as the formation of its personnel reserve, that is, the formation of such a
group of workers who are potentially capable of managing activities, meet the necessary requirements,
have been selected and targeted training to improve their skills.

Advantages of creating a personnel reserve group are to ensure continuity in management,
increase the level of readiness of employees for changes in the organization, their motivation and loyalty,
which leads to a decrease in personnel turnover and overall personnel stabilization. In addition, it can
significantly save financial and time resources in recruiting, training and adapting key employees and
responding in a timely manner to the company to change the external and internal environment, which is
also very important.

Keywords: economic and mathematical methods and models, optimization model, pair linear
regression model, personnel management.
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MOAEJIOBAHHS 3AJAYI YITPABJIIHHA ITUHAMIKOIO KIVIBKOCTI
TA NPO®ECIHHO-KBAJI®IKALIMHOI CTPYKTYPU NEPCOHATTY

AHotaniss.  OOrpyHTOBaHO  3aCTOCYBaHHS ~ METOAIB  €KOHOMIKO-MAaTE€MaTH4YHOTO
MOJICIIIOBAHHS ISl PO3B’S3aHHS 3a/a4l yNPaBIiHHA JMHAMIKOIO KUIBKOCTI Ta mpodeciiiHo-
KBamiikanidHoi CTPYyKTYpH TMEpPCOHANy 3aJyisi CTBOPEHHsI iHII[IaTUBHOTO, PAaIliOHAILHO JIFOYOTO
KOJIEKTHBY, 3YCHJUIS SIKOTO CHpsIMOBaHI Ha e(QeKTHBHE (YHKIIOHYBaHHS Ta PO3BHTOK
MIANPUEMCTBA. 32 JOMOMOIOI0 LIUX METO/IIB IMOBIPHO CIPOTHO3YBAaTH MOKJIHMBI MOJIENi PO3BUTKY
MiANpUEMCTBA. BUBYEHO 0COOMMBOCTI iX 3aCTOCYBaHHS: OCHOBHOIO TMEPEBArol0 IMX METOMIIB €
MOXJIUBICTh iX BUKOPHUCTaHHS HA MIMPUEMCTBAX i3 HECTAOUTLHOIO OpraHi3alliifHOI0 CTPYKTYPOIO i
3a HECTaOUTPHOTO 30BHINIHBOTO CEpPEJIOBHUINA, HEHAOJIKOM — CKIAIHICTh IOCIIDKEHHS YCiX
MOYJINBUX CUTYaIliil pO3BUTKY OpraHi3allii Ta CTBOPEHHS MO/, a/IeKBaTHOT HASBHUM YMOBAaM.

Taxox po3po0ieHo mapHy JNiHIHHY perpeciiiHy MoJens Ui BUPIIICHHS 3a/1a4i BU3HAYCHHS
KUTbKICHOT MOTpeOu MpaIliBHUKIB yCiX KaTeropiil mepcoHaty Ta ONTHMI3AIiiHy MOJIENb YIPaBIiHHS
NEepCOHANIOM, a caMe — BHU3HAUCHHS ONTHUMAJIBHOTO IUIAHY NEpemiaroTOBKU, MiIBUILICHHS
KBaJtidikalii, HaiiMy 1 3BUIbHEHHS IEPCOHAITY 3a KpUTEPiEM MiHIMIi3allii CyMapHUX BUTpPAT Ul BCIX
KaTeropidi mepcoHay 3a XapakTepoM BUKOHYBaHMX (VHKIIH 3a JaHUMH KOHKPETHOTO
MIPUEMCTBA. 3a pe3ysibTataMy peamizallii MmoOyJoBaHUX MoOJENCH 3IIMCHEHO EKOHOMIYHY
IHTEpIpeTaIlifo OTPUMaHUX PE3YJIbTaTiB MOJIETIOBAHHS 1 pO3pOOICHO pEeKOMEHAIIl 00 3MIHH
YHCEeNBHOCTI Ta MpodeciiiHo-KBaidikaniifHOI CTPYKTYypH NMEepCOHATy KOHKPETHOTO MiIIPUEMCTBA,
a TakoX (OpMyBaHHS HOTro KaJpoBOTO pe3epBy, TOOTO GOpPMyBaHHS TaKOi IPyNMHU NpaIiBHUKIB, 110
MOTEHITIMHO 3/]aTHI 10 KePIBHOI MIsITLHOCTI, BIJNIOB1Ial0Th HEOOXIITHUM BUMOTaM, TPOHIILIN BiOIip
Ta MJIbOBY IIIATOTOBKY 3 METOIO IiABUIIICHHS KBajIi(hiKaIlii.

[lepeBaramu CTBOpEHHsSI TpPYNU KagpOBOTO pe3epBY € 3a0e3MeueHHs HACTYMHOCTI B
YIpaBJiHHI, MiJBMINECHHS PIBHSA FOTOBHOCTI MPALiBHUKIB 0 3MiH B OpraHizailii, ix MOTHBALIi Ta
JOSUTBHOCTI, 1[0 TPHU3BOAWUTH 0 3HWKEHHS IUIMHHOCTI TEpCOHANy 1 3araiabHOi KaapoBOi
crabinizarii. Jlo TOTo 11 T03BOJISIE 3HAYHO 3201 UTH (hIHAHCOBI TA YaCOB1 pecypcH Ipu 1000pi,
HaBYaHHI Ta ajanTaiii KIIOYOBHMX IMPAIIBHUKIB 1 CBOEYACHO pearyBaTH IiJIPUEMCTBY HA 3MIHH
30BHILIHBOTO 1 BHYTPIIIHBOTO CEPEIOBHIIA, IO TAKOXK € AY)KE BaXKINBUM.

KirouyoBi ci1oBa: eKOHOMIKO-MaTeMaTH4YHI METOOM Ta MOJEIl, OITHMI3alliiiHa MOIEb,
napHa JiHilHa perpeciiiHa MOJIeNb, YIIPaBIiHHS EPCOHATIOM.

®opmyn: 13; puc.: 1; Tabn.: 1; 6i6m.: 11.

Jesuukasn A.

0.2.H., npogheccop,

oupexmop MUncmumyma pe2uonanbHo2o skoHomuvecko2o pazgumus, Monoosa;
e-mail: alla.levitskaia@gmail.com; ORCID ID: 0000-0002-0520-805X
Kypaesnéea T. A.

K.9.H., npogheccop,

Ooecckuil nayuoHanvuwll yHueepcumem umenu M. U. Meunuxosa, Ykpauna;
e-mail: yutal0606@gmail.com; ORCID ID: 0000-0002-4235-1955

297



Heawrxo JI. M

K.9.H., OOyeHm,

Ooecckuil nayuoHanvuwil yHueepcumem umenu M. U. Meunuxosa, Yxkpauna,
e-mail: ivashkolm@ukr.net; ORCID ID: 0000-0002-3921-9072
Ilonomapenxo B. H.

cneyuanucm OO0 «POPTy, Yrkpauna,

e-mail: val.pon.1997@gmail.com; ORCID ID: 0000-0002-9904-1210

MOJIEJIMPOBAHME 3AJTAUH YIIPABJEHUSA JUHAMUKOMN KOJIMUECTBA B
MNPOPECCUOHAJIBHO-KBAJTIM®UKAIIMOHHOMN CTPYKTYPBI IEPCOHAJIA

AnHoTanus. OO0CHOBaHO MPUMEHEHUE METOI0B IKOHOMUKO-MAaTEMAaTHYECKOI0 MOJIEITUPO-
BaHUSl JUIA peIIeHUs 3aJad YIOpaBiICHUS JWHAMHUKOW KOJMYECTBA U NIpoQecCHOHAIBHO-
KBAJTM(UKAIIMOHHOW CTPYKTYpBl MEpPCOHANAa C LENbI0 CO3JaHMs MHHUIMATUBHOTO, PALMOHAIHHO
JEMCTBYIOIIETO KOJIJICKTHBA, YCHIIAS KOTOPOTO HampasieHbl Ha d((dekTuBHOE (HYHKIMOHUPOBAHHE
u pazButHe npennpuirvs. C MOMOMIBI0 STHX METOJOB BEPOSTHO CIIPOTHO3HPOBATH BO3MOKHBIC
MOJENIM pa3BUTUS mOpeanpusaTus. M3yueHsl OCOOEHHOCTM MX NPUMEHEHHSA: OCHOBHBIM
MPEUMYLIECTBOM 3THX METOAOB SIBJISIETCS BO3MOXHOCTh MX MCIIOJI30BAaHUS Ha MPEINPUATUSAX C
HECTaOMJIbHOM OpraHU3allMOHHON CTPYKTYpPOM U MPU HECTaOMJILHOM BHELIHEH cpesie, He10CTaTKOM
— CJIO’)KHOCTb HCCJICIOBAaHUSI BCEX BO3MOKHBIX CUTYallMil pa3BUTHS OpraHU3allMd U CO3IaHUs
MOJIEJH, aJIeKBAaTHOM CYIIECTBYIOUIUM YCIIOBHUSIM.

Tarxoke pa3paboTaHbl TapHas JHMHEHHAs PErpecCHOHHAs MOJENb Ui PEUICHHs 3a/auu
OTIpeIeTICHUs] KOJMYECTBEHHOH TMOTPEOHOCTH paOOTHUKOB BCEX KaTerOpWid IepcoHala u
ONTHMHU3AIMOHHBIC MOJETH YIPaBICHHs TEPCOHATOM, a UMEHHO — OTIPEICICHUS ONTHMAaJIbHOTO
IUIaHA TIEPENOArOTOBKH, MOBBINICHUS KBaTH(UKAIWK, HalilMa M YBOJIPHEHMs IlepcoHaja IIo
KPUTEPUI0 MMHHUMHU3ALMM CYMMAapHbIX 3aTpaT Uil BCeX KaTeropuil MepcoHalla MO XapakTepy
BBINOJIHAEMbIX (DYHKIMI MO JaHHBIM KOHKpeTHoro mpeanpustusa. [lo pesynpratam peanuszanuu
MOCTPOEHHBIX MOJIEJIEH OCYILECTBIEHA 3KOHOMUYECKasi HHTEPIIPETalus MOTYYEHHBIX PE3yIbTaToOB
MOJEIMPOBaHUA H  pa3paboTaHbl  PEKOMEHJAIMM 1O  HM3MEHEHHWIO  YUCICHHOCTH U
po(deccHoHaNTbHO-KBATM(UKAITUOHHON CTPYKTYpBl T€pCOHaia KOHKPETHOTO MPEINpPUATHS U
dbopMupoBaHHs €ro KaJpoBOTO pe3epBa, TO €cTh (POpMHpPOBAHWE TAKOW TPYMIBI PaOOTHUKOB,
KOTOPBIC MOTCHIMAIBHO CHIOCOOHBI K PYKOBOMSIIECH JEATEIBHOCTH, COOTBETCTBYIOT HEOOXOIMMBIM
TpeOOBaHMSIM, IPOILIM OTOOP U LIEIEBYIO OATOTOBKY C LIEbIO MOBBIIEHHS KBAJIU(UKALUH.

[IpeumyiiecTBaMu CO3/aHUSl TPYNIBl  KaJpOBOIO pe3epBa SBIAIOTCA: oOecredyeHue
MIPEEMCTBEHHOCTH B YIIPABJIEHUH, TOBBIIIEHUE YPOBHS FOTOBHOCTH PAOOTHUKOB K M3MEHEHHUSM B
OpraHu3alui, UX MOTHBAIMU U JIOSJIBHOCTH, YTO NMPUBOJUT K CHI)KEHUIO TEKY4YeCTH IepcoHaja U
obmieit kaapoBod crabwmmzammu. K TOMy K€ 3TO MO3BOJSET 3HAYUTENBHO COKOHOMHUTH
(buHAHCOBBIE U BPEMEHHBIEC PECYPCHI TIPH 1TOA00pE, OOYUESHUH U AN TaIliH KIIOYEBBIX paOOTHUKOB
¥ CBOEBPEMEHHO pearupoBaTh MPEANPUATHIO HA W3MEHEHHS BHEIIHEH W BHYTPEHHEH CPEeIbl, 4TO
TaKXKe SIBJISIETCS] OYCHD BAYKHBIM.

KiroueBble cjI0Ba: 3KOHOMHMKO-MaTEMAaTUYECKUE METOAbI U MOJENIH, ONTUMU3ALUOHHAS
MO/1€1b, TapHas JIMHEIHasI perpecCUOHHAs MOJIENb, YIIPABJICHHUE IEPCOHATIOM.

®opmyn: 13; puc.: 1; Tabn.: 1; 6ubm.: 11.

Introduction. In modern conditions, personnel management is especially important as the
training of competent, qualified personnel capable of productive labor, its rational placement and
development is a key to the success of the enterprise in the process of its activities. In addition, none
of the enterprise systems can operate effectively without skilled and motivated employees. Today,
when the methods and forms of personnel policy have undergone significant changes, have come to
a new level, it can be argued that the staff was considered as one of the most important, if not the
most important, resource of any enterprise. However, the current stage of development of the field
of personnel management is not without problems. This necessitates the development of approaches
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that would ensure their solution. Economic and mathematical modeling is one of the most effective
methods for solving these problems.

Thus, it is topical to consider the main problems of personnel management and the issues of
applying economic and mathematical modeling as one of the methods of their solution.

Analysis of research and task statement. The most important theoretical and practical
aspects, the methodology of personnel management are highlighted in the works of such foreign
and domestic scientists as I. Ansoff [1], B.M. Genkin, O.A. Grishnova [2], A.M. Kolot [3], A.Ya.
Kibanov, R. Marr [4], O.V. Maslova, M.V. Semikina, G. Schmidt [4] and others. In particular, the
issue of managing personnel development was studied by such scientists as A.G. Babenko [5], L.V.
Balabanova, O.A. Braverman, M.D. Vinogradsky, T.O. Vodolazhskaya [6], T. P. Zbritska, O.M.
Krivoruchko [6], O.V. Sardak and others. Over the modeling of personnel management problems
worked such scientists as Ye.E. Vitvitsky, A.A. Gordeyev, N.M. Daihes [7], D.V. Domashova [8],
O.M. Krivoruchko, I.A. Samoilova, 1.K. Pustovetov [9], A.l. Urintsov [10] and others.

However, due to the multifaceted and complexity of the problem of personnel management,
today there are issues that are insufficiently researched and need to be finalized.

The object of the study in the article is the management of personnel as a system of effective
management of employees and their activities.

The subject of the study is economic and mathematical models for managing the dynamics
of the number and professional qualification structure of staff.

The purpose of the article is to highlight the possibilities of solving some tasks of personnel
management, such as the formation of a personnel reserve of an enterprise, using economic and
mathematical methods and models, and the construction of an optimization model for personnel
management, namely the definition of an optimal plan for retraining, advanced training, hiring and
dismissal of personnel for a criterion for minimizing the total costs for the categories of personnel
by the nature of the functions performed.

Research results. In modern conditions, employees are the main resource of the company,
because they are profitable, and the quality and level of goods and services depends on them.
Therefore, adjusting the work of employees is an important task of any organization.

That is, providing the firm with the necessary staff and qualifications, as well as the efficient
use of hired personnel, is the main purpose of personnel management, and the tasks related to
personnel planning, recruitment and hiring, assessment and distribution of employees, their rational
use, development, are one of the main tasks of personnel management.

Today, as a result of the intensified competition for qualified staff, interest in the personnel
reserve has returned. Enterprises are aware of the existence of a shortage of competent employees
with practical experience in the labor market. In modern conditions, the material motivation of
employees is no longer the main argument for the maintenance of professionals. This period is
characterized by the dismissal of key employees because of the impossibility of career growth and
the reduction of interest in work, decrease or even loss of motivation.

It is therefore appropriate to respond in a timely manner to changes in the external and
internal environment by creating a human resources reserve that can handle many human resources
management problems.

To successfully solve these problems, it is expedient to use the methods of economic and
mathematical modeling, through which one can predict possible models of enterprise development.
Their main advantage is the possibility of application in enterprises with an unstable organizational
structure and in an unstable external environment, the disadvantage is the complexity of the study
of all possible situations of organization development and the creation of a model that is adequate to
the existing conditions.

In the article, the economic and mathematical modeling was used to solve the problem of
controlling the dynamics of the number and the professional qualification structure of the personnel
on the example of the enterprise of State Enterprise (SE) "UAMC".

The main objective of the company is to provide meteorological services for civil aviation
flights and air transport operators with information on the actual and expected state of weather on
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the national, international, intercontinental airships on Kyiv / Boryspil, Kiev / Zhulyany, Kiev /
Antonov-2 and Kyiv / Antonov-1 aerodromes, at landing aerodromes and reserve aerodromes.

SE “UAMC” is the main methodical center in the field of hydrometeorology on
meteorological security of civil aviation in Ukraine, whose responsibilities include training,
retraining of aviation meteorology specialists, assessing the quality of their work, testing and
introducing new technologies and methods forecasting weather-hazardous for aviation.

Scheme of the organizational structure of the company is presented in Fig. 1.

Director
é )
Deput Deput )
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Fig. 1. Scheme of organizational structure of SE "UAMC"
Source: [11]

The staff of the enterprise is highly skilled specialists in the field of meteorology,
geography, technology and modern computer systems, economics and marketing (weather
forecasters, meteorologists, electronics engineers, accountants, economists, lawyers).

All necessary data was received from the official website of the company. The data was
selected for the period from 2013 to 2017 [11].

First and foremost, a pairwise linear regression model was constructed to solve the problem
of quantification of personnel requirements for four categories of personnel (by the nature of the
functions performed — managers, specialists, employees, workers):

Vi =al + bix, (1)
where i — number of staff category, i = 1, 4;

Y} — an additional number of staff of the i-th category is projected, i = 1, 4;
x — absolute profit growth;
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a', bt — coefficients of the regression equation for the i-th category of staff, i = 1, 4.

This task is to establish a connection between the absolute gain of the enterprise x and the
number of additional personnel Y},i = 1,4 for all categories (by the nature of the functions
performed).

As a result of the regression analysis, for the category of staff "Managers™ the following
regression equation was obtained:

Yl =0,175125 - 0,000267x. (2)

The coefficient for the variable x is negative, therefore, influence the factor is negative, and
that is, the greater the absolute increase in profit, the smaller additional of number of staff of the
category "Managers".

The value of the projected need in the additional frames of this category to ensure an
absolute profit increase of 5,000 thousand UAH, calculated on the basis of the performed regression
analysis, will be -1.15794. That is, under these conditions, the number of staff in this category
should be reduced.

As a result of the performed regression analysis for the category of staff "Specialists"”, such a
regression equation was obtained:

72 =2,436848 + 0,000116x. ©)

In equation (3), the coefficient for the variable x is positive, that is, with the increase in the
additional number of staff of the category "Specialists”, the absolute increase in profit will also
increase.

To ensure an absolute profit increase of 5,000 thousand UAH the value of the predicted
demand in the additional frames of the category "Specialists” will be 3.016634. Consequently, it is
likely to find the opportunity to achieve this increase in profits, provided that more employees of
this category are attracted to work.

The result of the regression analysis for the category of staff "Employees” was the
regression equation:

72 =-0,036126 — 0,000188x. (4)

Equation (4) demonstrates the negative effect of the factor, because the coefficient for the x
variable is negative. Consequently, the larger the absolute increase in profits, the smaller will be the
additional number of staff of the category "Employees".

In this case, with the help of the obtained regression equation, the value of the predicted
demand in the additional frames of the category "Employees” is calculated, which will allow an
absolute profit increase of 5,000 thousand UAH, will be —0.97384, i.e. it is recommended to
reduce the value of the number of employees of this categories.

For the category of staff "Workers", this regression equation was obtained:

74 =3,093607 + 0,000431x. (5)

The coefficient for the variable x is positive, that is, with an increase in the additional
number of staff of the category "Workers" absolute gain will also increase.

For the category of staff, "Workers" calculated the value of the forecast demand for
additional frames of this category, which is equal to 5.248523, will allow to provide an absolute
profit increase of 5,000 thousand UAH. That is, this can be achieved by increasing the number of
employees in the category "Workers".

Next, an optimization model was developed for determining the optimal plan for retraining,
qualification improvement, hiring and dismissal of staff on the criterion of minimizing total
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expenses for four categories of personnel (by the nature of the performed functions) for the SE
"UAMC",

The target function that minimizes the total costs of retraining, upgrading, hiring and
dismissal of the staff is as follows:

Ly X yij Cijxij + X Cixy + X124 Czz; + X724 Cyy; > min (6)

The system of constraints is considered:
1) Concerning the maximum percentage of hiring and dismissal of staff by category:

Vi < aili,i = 1,4;
z; < Bl i = 1,4, @)

2) As to the possible rejection of the planned values of the number of staff from the
predicted by categories:

li — All < Z}l:lxij + X; + Zi —Y; < li + Ali,i = 1,4 (8)

3) As to the inalienability of the variables:

x;i =0,i =14;
z; =2 0,i =14;
y; =0,i =14, 9)

where i - number of staff category, i = 1, 4;

Cij - expenses for retraining of one employee i-th category of staff for transfer to j-th
category, i = 1,4, j = 1,4;

C; - expenses for increase qualifications of one employee i-th category, i = 1, 4;

Cz; - expenses of hiring an employee of the i-th category, i = 1, 4;

Cy; - expenses for the dismissal of one employee of the i-th category, i = 1, 4;

_ {1, if transition from the i — th to the y j — th category is allowed (= T7
l] = ] - ) L]

0, if transition of employee is prohibited

-

j=1
x;j — the number of employees of the i-th category who have undergone retraining and
transition to the j-th category, i = 1,4, j = 1,4;
x; — the number of employees of the i-th category, who passed the advanced training,

Il
Uy
=

i

)

z; — the number employees which of hired for work of the i-th category, i = 1, 4;
y; — the number employees which fired of the i-th category, i = 1, 4;

a; — the highest possible percentage of employees i-th category, which can be fired,
i=1,4;

B; — the highest possible percentage of employees i-th category, which can be hired,
i=14,

) k)

I; — projected need for additional frames for the i-th category of staff, i = 1, 4;

Al; — the maximum possible absolute deviation of the actual value from the forecast for the
i-th category of staff, i = 1, 4.

In this model, as the cost of retraining staff, the average market value of the relevant
retraining courses of the relevant category of workers is considered. Extension costs are the average
market value of the required training or advanced training courses. The cost of hiring is the average
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market value of a recruiting agency or private recruiter service. As expenses for the dismissal of
staff, the compensation in the form of rounded average monthly salary for the corresponding
category of employees is considered. All of these types of expenses are the total expenses of
retraining, advanced training, hiring and dismissal of staff, the minimization of which is the purpose
of the application of this model.

The results of the previous model are also used for this model, in particular, the predicted
need for additional frames and the regression equation (1—5) for each category of staff are
calculated.

The highest possible percentages of employees who can be fired and hired are determined
by the personnel policy and personnel management strategy of the company. In our case, the value
of 80% is used in both cases.

Also, the model uses the matrix of transition opportunities for employees from the i-th
category to the j-th. The matrix of possibilities for transferring employees from one category to
another is presented in Table 1.

Table 1
The matrix of transition opportunities for employees from the i-th category to the j-th category
J
1 2 3 4
Managers | Specialists | Employees | Workers

1 Managers 0 0 0 0

| 2 Specialists 1 0 0 0

3 Employees 0 1 0 0

4 Workers 1 1 0 0

* Source: compiled by the authors based by data [11]

Let's look at the form of the economic and mathematical model for determining the optimal
plan for retraining, advanced training, hiring and fired of staff on the criterion of minimizing total
expenditures (6—9) for the category of staff "Managers" (10—13):

Target function that minimizes the total expenses of retraining, upgrading, hiring and fired
of staff, has the form:

11,2x,, +12,2x4, +10,9x, + 32, + 17,5y, = min. (10)
Constraint system:
1) Concerning the maximum percentage of hiring and fired of staff by category:
y; = 0,926352. (11)

2) As to the possible rejection of the planned values of the number of staff from the
predicted by categories:

—1,389528 < X21 + X1 + X1 + Z1— Y1 < _0,926352 (12)
3) As to the inalienability of the variables:
Xp1 2 0;
X41 2 0;
X1 > 0,

Zq = 0,
1 = 0. (13)
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A similar look will have appropriate models for other categories of employees of this
enterprise.

The implementation of the models for determining the optimal plan for retraining, advanced
training, hiring and fired of staff based on the criterion for minimizing total expenditures (6—9) for
each category of employees, including "Managers" (10—13), provided the opportunity to formulate
the following conclusions:

minimum total expenses for retraining, advanced training, hiring and fired of staff for the
category staff of "Managers” will amount to 17.5 thousand UAH. In addition, under these
conditions, it is necessary to release one employee of this category. The expected absolute gain of
profit, determined by means of the above-mentioned regression equation (2) without total expenses,
will amount to 4383.72 thousand UAH;

for retraining, advanced training, hiring and fired of staff for the category of staff
"Specialists" the minimum total costs will be 11 thousand UAH. These conditions state that it is
necessary to hire two employees and one employee of the category "Employees” must undergo
retraining for transfer to this category. The expected absolute gain of profit, determined by means of
the above-mentioned regression equation (3) without total expenses, will amount to 4843.76
thousand UAH,;

for the staff category "Employees”, the minimum total expenses for retraining, advanced
training, hiring and fired of staff will amount to 15.500 UAH. Under these conditions, one
employee must be fired, one worker must undergo retraining to be transition to the "Specialists"
category, and one worker must undergo advanced training. The expected absolute gain of profit,
which is determined by the above-mentioned regression equation (4) without total expenses, will
amount to 5111.49 thousand UAH at the given conditions;

the minimum total expenses for retraining, advanced training, hiring and fired of staff for the
category of "Workers™ will amount to 15.75 thousand UAH. In addition, under these conditions,
four workers should be hired and one employee should be promoted to further training. The
expected absolute gain of profit, determined by means of the above-mentioned regression equation
(5) without total expenses, will amount to 4407.44 thousand UAH;

total costs for all categories of staff will make, in the given conditions, 59.75 thousand
UAH.

The result of the application of this model is the change in the number and professional
qualification of the staff structure and the formation of the staff reserve of the enterprise, that is, the
formation of a group of employees who are potentially capable of managing activities, meet the
necessary requirements, passed selection and targeted training to enhance their skills.

Advantages of creating a personnel reserve group are to ensure continuity in management,
increase the level of readiness of employees for changes in the organization, their motivation and
loyalty, which leads to a decrease in staff turnover and overall personnel stabilization. In addition,
the availability of a staff reserve can significantly save financial and time resources in the selection,
training and adaptation of key employees, which is also very important.

Conclusions. Consequently, our research has allowed us to formulate the following
conclusions.

Firstly, it was found that in modern conditions, workers are the main resource of the
enterprise, because they are profitable, and the quality and level of goods and services depends on
them. Therefore, adjusting the work of employees is an important task of any organization.

Secondly, the main purpose of staff management is to provide the firm with the employees
of the required number and qualifications, as well as to organize the effective use of hired staff.

Thirdly, it has been found that tasks related to personnel planning, recruitment and hiring,
assessment and distribution of employees, their rational use, and development are the main tasks of
personnel management.

To succeed in solving these problems, it is important to use methods of economic and
mathematical modeling, through which one can predict possible models of enterprise development,
in particular personnel management. One of their main advantages is the possibility of application
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in enterprises with an unstable organizational structure and in an unstable external environment, the
disadvantage is the complexity of the study of all possible situations of organization development
and the creation of a model that is adequate to the existing conditions.

In this work, a pair linear regression model was developed for solving the task of
quantification of personnel requirements and an optimization model for determining the optimal
plan for retraining, training, hiring and fired of staff based on the criterion for minimizing total
expenses, which helps to solve one of the most important tasks of personnel management, namely
creation the team, the required number, structure and qualifications, and its constant development.

The constructed models were implemented to solve the tasks of staff development on the
example of the enterprise SE "UAMC". As a result of the implementation, recommendations have
been developed for the change in the number and professional qualification structure of the staff of
this enterprise and the formation of its personnel reserve.

Further research on the application of methods of economic and mathematical modeling of
personnel management tasks will contribute to the development of new methods of personnel
management to increase the efficiency of the use of labor resources of enterprises, as well as to
expand the possibilities of timely response to changes in the external and internal environment
through the creation of a personnel reserve, with which you can cope with a significant amount

personnel management ISSues.
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