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MODEL ASPECTS OF EVALUATING EFFICIENCY OF THE PERSONNEL 

MANAGEMENT AND MOTIVATION 
Annotation. This paper proposes methodological aspects of evaluation of organization 

efficiency of personnel management and motivation on the bases of application of economic and 
mathematical tools by implementing a three-component algorithmic model. The structural divisions 
heads’ work effectiveness evaluation is carried out on the basis of econometric systems of structural 
equations that allow you to rank personality, communicative, innovative, social and corporate 
managers characteristics that have the greatest impact on the overall performance indicators of the 
bank staff among which are considered amount of attracted funds;  assessment of employee's 
compliance with the standard;  activity efficiency (number of contracts); contribution to 
development. The obtained modeling results confirm the hypothesis that structural unit managers 
need to work on the development of their communicative, innovative, personal and social 
characteristics. Models for analyzing the personnel motivation factors on the bases of the 
methodology of multivariate statistical factor analysis with initial list of 13 main indicators of staff 
motivation are proposed; as a result, we set up the aggregated factors that reflect the properties of 
several motivational components such as financial, social incentives and medical insurance for 
employees. The model for estimating influence of motivation factors on results of bank's activity on 
the bases of nonlinear econometric functions is constructed. The regression equation of the 
motivation factors  influence on the bank total profit is obtained. The proposed model toolkit for 
evaluation of efficiency of management and staff motivation will allow the bank's management to 
improve motivation and incentives mechanisms in order to raise efficiency of stuff productivity in 
direction of increasing bank profitability and competitiveness. 

Key words: bank, motivation, personnel, model, structural equations, main components, 
nonlinear modeling, adequacy, staff efficiency. 
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МОДЕЛЬНИЙ АСПЕКТ ОЦІНКИ ЕФЕКТИВНОСТІ ОРГАНІЗАЦІЇ УПРАВЛІННЯ 

ТА МОТИВАЦІЇ ПЕРСОНАЛУ 
Анотація. У статті запропоновано методологічні аспекти оцінки ефективності 

організації управління персоналом та мотивації на основі застосування економіко-
математичного інструментарію шляхом реалізації трьохкомпонентної алгоритмічної моделі. 
Здійснено оцінку ефективності праці керівників структурних підрозділів на основі 
економетричних систем структурних рівнянь, що дозволяють ранжувати особистісні,  
комунікативні, інноваційні, соціальні та корпоративні характеристики, які в найбільшій мірі 
впливають на загальні показники ефективності роботи персоналу банку, серед яких 
розглядаються обсяг залучених коштів; оцінка працівника щодо відповідності стандарту; 
ефективність діяльності (кількість контрактів); вклад у розвиток. Отримані результати 
підтверджують гіпотезу, що керівникам структурних підрозділів треба працювати над 
розвитком своїх комунікативних, інноваційних, особистих та соціальних характеристик. 
Запропоновані моделі аналізу факторів мотивації персоналу за методологією 
багатовимірного статистичного факторного аналізу на основі вихідного переліку з 13 
основних показників мотивації персоналу, у результаті чого сформовані агреговані фактори, 
що відбивають властивості декількох мотиваційних компонентів, а саме: матеріального 
стимулювання робітників, соціального стимулювання та охорони здоров’я персоналу. 
Побудовано модель оцінки впливу факторів мотивації на результати діяльності банку на 
основі нелінійних економетричних функцій. Отримано регресійне рівняння впливу факторів 
мотивації на загальний прибуток банку.Запропонований модельний інструментарій 
оцінювання ефективності управління та мотивації персоналу дозволить керівництву банку 
вдосконалити механізми стимулювання та заохочення працівників з метою підвищення 
ефективності їх праці в напрямі підвищення прибутковості та конкурентоспроможності 
банку. 

Ключові слова: банк, мотивація, персонал, модель, структурні рівняння, головні 
компоненти, нелінійне моделювання, адекватність, ефективність персоналу. 

Формул: 4; рис.: 9; табл.: 3; бібл.: 15. 
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МОДЕЛЬНЫЙ АСПЕКТ ОЦЕНКИ ЭФФЕКТИВНОСТИ ОРГАНИЗАЦИИ 

УПРАВЛЕНИЯ И МОТИВАЦИИ ПЕРСОНАЛА 
Аннотация. В статье предложены методологические аспекты оценки эффективности 

организации управления персоналом и мотивации на основе применения экономико-
математических методов и моделей. Осуществлена оценка эффективности труда 
руководителей структурных подразделений на основе эконометрических систем 
структурных уравнений. Предложенные модели анализа факторов мотивации персонала на 
основе факторного анализа в результате чего сформированы агрегированные факторы, 
отражающие свойства нескольких мотивационных компонент, а именно: материального 
стимулирования работников, социального стимулирования и охраны здоровья персонала. 
Построена модель оценки влияния факторов мотивации на результаты деятельности банка на 
основе нелинейных эконометрических функций. Предложенный модельный инструментарий 
оценки эффективности управления и мотивации персонала позволит руководству банка 
усовершенствовать механизмы мотивации и стимулирования с целью повышения 
эффективности их работы в направлении повышения прибыльности и 
конкурентоспособности банка. 

Ключевые слова: банк, мотивация, персонал, модель, структурные уравнения, 
главные компоненты, нелинейное моделирование, адекватность, эффективность персонала. 

Формул: 4; рис.: 9; табл.: 3; библ.: 15. 
 
Introduction. The level of development of banking institution depends to a large extent on 

efficiency of work of the personnel, which is a decisive factor in competition in the market. That is 
why, under current exit of the banking system from the financial crisis, intensification of 
competition for redistribution of the bank capital market, the problem of efficient management of 
the bank's labor resources and provision of conditions for continuous increase of efficiency of 
banking personnel becomes a special issue. Labor productivity will increase only if  management 
stimulates use of creative abilities of all categories of employees both materially and mentally, 
shows interest in their personal problems, promotes creation and maintenance of a favorable social 
microclimate, within limits of its powers and capabilities of bank, carries out social protection of 
people, guarantees them employment, occupational safety and health, etc [3, 6, 7, 11]. 

Analysis of research and problem statement. Issues of improving efficiency and 
productivity of bank's staff, which are closely linked to the urgent problem of the present – ensuring 
sustainable economic development of Ukraine, are investigated by such researchers as P. Buryak, 
M. Grigorieva [5], N. Yesinova, O. Grishnova, A. Kalina, S. Kalinina, B. Karpinsky [8, 9], S. 
Kozmenko, N. Lukyanchenko, T. Mazilo, M. Paladiy, A. Cherep [15] and others. However, a 
number of issues related to personnel management in the bank remain unresolved, which becomes 
particularly important in the context of the reform of financial and banking institutions [4]. The 
urgency of the problem under investigation necessitates the focus of attention in the study on the 
ways and methods of forming an effective system of personnel management of the banking 
institution, and especially on the application of mathematical methods and models. 

Research results. Motivation of labor is an important factor in the effectiveness of work. 
Knowing what drives a person to work, which motives lie at the heart of her actions, you can 
develop an effective system of labor stimulating [10, 12]. In this regard, the research paper proposes 
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to improve methodological tools for assessing effectiveness of organization of personnel 
management and motivation based on application of economic and mathematical methods and 
models, general algorithm of study of which is shown in Fig. 1. Let's have a look at the results of 
the implementation of the proposed algorithm on the basis of the activity data of PJSC 
"Ukrsotsbank" [13] step by step. 

Step 1 – Estimation model of work efficiency of structural divisions heads based on 
structural equations. This stage involves the construction of a model that reflects the relationship 
between personal characteristics of manager and performance indicators of bank. Thus, based on 
dynamics data of PJSC "Ukrsotsbank" for 15 years (2002 – 2016), exogenous (independent) and 
endogenous (dependent) variables are determined.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig. 1. Algorithm of evaluation of organization efficiency of personnel management and motivation on the bases  

of application of economic and mathematical methods and  models 
 
The following variables were assigned to the independent variables [13]: 1Х  – personality 

characteristics of the manager; 2X  – communicative characteristic; 3X  – innovative characteristic; 
4X  – social characteristics; 5X  – corporate characteristics. Dependent variables: 1Y  – amount of 

funds attracted; 2Y  – employee's assessment of compliance with the standard; 3Y  – activity 
efficiency (number of contracts); 4Y  – contribution to development. 

To construct the model, modeling by means of structural equations was chosen, since the 
model for assessing the quality labor of a head of a structural unit of the bank is described by a 
system of equations, in which both exogenous and endogenous variables are associated with 
complex dependencies. Modeling by structural equations is a powerful technique of 
multidimensional statistical analysis, which allows us to trace effect of changes in exogenous 
variables on the value of endogenous variables [14]. The system of equations reflecting 
dependence, between exogenous and endogenous variables, will look like:  

 

 
Heads personal 

features  

1. Estimation model of work 
efficiency of structural 

divisions heads based on 
structural equations 

Identification of personal 
characteristics that have the 

majour  impact on the overall 
performance indicators of the 

bank staff 

Analysis of the 
characteristics that most 

affect for staff motivation  

2. Models of personnel 
motivation factors analysis 

based on factor analysis 
metodology 

Factors that reflect 
properties of several 

indicators in one majour 
component 

Staff motivation factors 
and total profit 

3. Estimation model of 
motivation factors influence on 
bank’s activity results based on 

nonlinear econometric 
modeling 

Regression equation of 
the motivation factors 

influence to bank’s total 
profit  
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The ways diagram of the  structural equations system is shown in Fig. 2. 

 
Fig. 2. Ways diagram of the quality assessment model of a bank structural unit heads 

 
When constructing the model, the STATISTICA module SEPATH [1, 14] is used to 

evaluate the quality of fitting the model with various indexes: the Steigard–Linde index, the 
Gamma-index, the McDonald's index, the Jöreskog-Sörbom index, the Akaike index, and others 
[14]. In fig. 3 results of structural modeling are presented (in the upper left of the window the 
information about the results of the evaluation, in the window right part are simulation results, 
evaluation of fit and adequacy). 

 

 
Fig. 3. Window of structural modeling results 

 
The resulting system in analytical form looks as follows: 
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There is no only index that shows the degree of adequacy of the model over real data [14]. 

There are various indexes that give an idea of the adequacy of the model from different points of 
view. In fig. 4 the point indexes are given, the upper and lower are bounds of confidence intervals 
for the Steigar-Linde index and McDonald's noncentrality index are given. 

 

Х1 Х2 Х3 

У1 У2 У3 У4 

Х5 Х4 
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Fig. 4. Model Adequacy indexes  

 
The Steigan-Linda criterion closeness to zero (0.149) shows the satisfactory selection of the 

model. The McDonald's index (0.837) indicates a fairly high quality of the model, since the value 
obtained is close to the critical one (0.95). 

All indexes indicate that the model is adequate. Analyzing the results obtained, one can 
conclude that the personality and innovation characteristics of the manager have the greatest 
influence on the efficiency of the personnel. Profit is influenced by gross investments and number 
of clients, and social position is significantly influenced by  manager's characteristics. The amount 
of funds attracted is also influenced by personal characteristics. From the regression equation of the 
efficiency of the banking institution, it is clear that all variables that are included in it, have 
approximately the same effect, but nevertheless, the most significant is the communicative 
characteristic. The obtained modeling results confirm the hypothesis that for the investigated bank, 
structural unit managers need to work on the development of their communicative, innovative, 
personal and social characteristics. 

Step 2 – Models of personnel motivation factors analysis based on factor analysis 
methodology. This stage involves the construction of analysis models of bank staff motivation 
factors. To implement this step, the following task was set and solved: to analyze and group the 
features that have the most influence on motivation of the personnel, to group them for further 
acceptance of managerial decisions. Analysis of literary sources [2, 4, 10 – 12, 15] allowed to 
identify 13 characteristics that affect motivation of the bank employees, are given in Table 1. 

 
Table 1 

List of key staff motivation indicators 
Symb. Characteristic Symb. Characteristic 

Х1 Surcharges for special 
conditions 

Х8 Trips costs for workers and members 
of their families for treatment and rest, 
excursions 

Х2 Supplements and surcharges 
to the rate and salary 

Х9 Growth of the wage fund 

Х3 One-time payouts for service 
years 

Х10 Financial aid for health improvement 

Х4 Bonus for results achieved Х11 Compensation for loss wages 
(associated with wages indexation and 
payment periods violation) 

Х5 Incentive and Compensation 
Payments 

Х12 Loans given to employees for 
improving living conditions and 
individual housing 

Х6 Surcharges Coefficient of  
staff performance, reflecting 
the quality and work 
performance 

Х13 Preventive measures for warning and 
reduce morbidity with temporary 
disability 

Х7 Loans to company employees   
 
Among the above mentioned features, the factors that most influence motivation of the 

personnel are identified, using the methodology of factor analysis, namely the method of the main 
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components, which is used to reduce the space dimension of the observed vectors, without causing 
a significant loss of informativity [14]. The solution to this isues is realized in the package 
STATISTICA [1, 14]. The number of major factors that can be obtained by scree test presented in 
Fig. 5. 
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Factor Loadings (Equamax raw) (S
Extraction: Principal components
(Marked loadings are > ,600000)

Variable
Factor

1
Factor

2
Factor

3
x1
x2
x3
x4
x5
x6
x7
x8
x9
x10
x11
x12
x13
Expl.Var
Prp.Totl

0,597028 -0,528418 -0,309751
0,691231 -0,339243 0,005391
0,000049 0,695511 0,183293
0,875325 -0,220738 -0,228759
0,912406 0,208499 0,181485
0,492132 0,195862 -0,270423
0,160125 0,672496 0,261771
0,004136 0,271960 0,725511

-0,264898 0,421282 0,002900
0,111472 0,188354 0,815349
0,644143 0,102959 0,283064

-0,432308 0,797630 -0,188785
0,816813 0,324935 -0,092589
4,052363 2,500170 1,671998
0,311720 0,192321 0,128615  

 
Fig. 5. Scree Test (Plot of Eigenvalues)            Fig. 6. Factor loading (rotating Eguamax raw) 

According to this plot, the number of newly created factors was equal 3. In the course of the 
study, all types of rotation were performed, and further calculations were made with Eguamax raw 
rotation shown in Fig. 6, because at this rotation the sum of Prp.Totl = 0.63 values is maximal. The 
relation of features  to one of the groups is carried out at a level of significance greater than 0.6 
[14]. 

Consequently, by the main components method, we received 3 main factors that contain a 
certain set of primary indicators. The grouping table and the interpretation of the factor space are 
presented in Table 2. 

 
Table 2 

Grouping and factor space interpretation table 
Main factor Indicator Factor space interpretation 

Factor 1 (F1) 
financial incentives 

for employees 

x2 Supplements and surcharges to the rate and salary, 
bonuses for achieved results, incentive and 
compensation payments, compensation for loss wages 
(associated with wages indexation and payment 
periods violation), preventive measures for warning 
and reduce morbidity with temporary disability 

x4 
x5 
x11 
x13 

Factor 2 (F2) 
social incentives for 

employees 

x3 One-time payouts for service years, loans to company 
employees, loans given to employees for improving 
living conditions and individual housing 

x7 
x12 

Factor 3 (F3) 
medical insurance for 

employees 

x8 Trips costs for workers and members of their families 
for treatment and rest, excursions, financial aid for 
health improvement 

x10 

 
Evaluating process of main components informativeness level are presented in Table 3. 
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Table 3 
Values of weight coefficients and informativeness coefficient 

Variable F1 F2 F3 Variable F1 F2 F3 
x1 0,597028 -0,528418 -

0,309751 
x8 0,004136 0,271960 0,725511 

x2 0,691231 -0,339243 0,005391 x9 -
0,264898 

0,421282 0,002900 

x3 0,000049 0,695511 0,183293 x10 0,111472 0,188354 0,815349 

x4 0,875325 -0,220739 -
0,228759 

x11 0,644143 0,102959 0,283064 

x5 0,912406 0,208499 0,181485 x12 -
0,432308 

0,797629 -
0,188785 

x6 0,492132 0,195862 -
0,270423 

x13 0,816813 0,324935 -
0,092589 

x7 0,160125 0,672496 0,261771 k 0,779442 0,628837 0,712417 
 
The indicators informativeness for x2, x4, x5, x11, x13, which determine the first major 

factor F1 by coefficient of informativity  is 78%. Informativeness of the main factor F2 (x3, x7, 
x12) by the coefficient of informativeness is 63%, factor F3 (x8, x10) – 71%. The obtained factor 
equations can be written as follows: 

 

.815.0725.0
;797.0672.0695.0

;817.0644.0912.0875.0691.0

1083

12732

13115411

xxF
xxxF

xxxxxF

⋅+⋅=
⋅+⋅+⋅=

⋅+⋅+⋅+⋅+⋅=

  (3) 

 
From the regression equations it is noticeable that the greatest influence on the first factor (financial 

incentives for employees) makes the variable х5 – incentive and compensation payments. The second factor 
(social incentives for employees) extent depends on the indicator x12 – loans given to employees for improving 
living conditions and individual housing. The third factor (medical insurance for employees) is more strongly 
influenced by the indicator x10 – financial aid for health improvement. These data can be used by managers if 
they are to choose which variables need to be changed in order to get the most effective result from motivation. 

Step 3 – Estimation model of motivation factors influence on bank’s activity results based on nonlinear 
econometric modeling. This stage involves the assessment of the factors impact on the overall performance, 
namely on the dynamics of the bank's profit. Using the regression equations (3) obtained in step 2, we can find 
the estimated values of the motivational factors F1, F2, F3, which are graphically presented in Fig. 7, which 
also shows the bank profit (PB). 

 
Fig. 7. Diagram of the bank’s motivational factors and profit  
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As a construction result of various types of econometric models for dependence between the 
investigated indicators and factors, the most adequate results are obtained by nonlinear models (Fig. 
8). 

 

 
Fig. 8. Window of non-linear modeling analysis results 

 
Interpreting the results of the study is as follows: 
– Final Value shows a final modeling error that should be close to 0 (the smaller error the 

better model); 
– Proportion of variance accounted – the percentage of variance  explanation, it is desirable 

that it was not less than 0.5. In our case, the percentage of variance explanation is equal 0.59; 
– The R-correlation ratio varies in the range from 0 to 1. In our case, R = 0.87, it is close to 

1, indicating a high level of the model adequacy [14]. 
In fig. 9 shows the coefficients of nonlinear regression, their errors, significance according 

to Student's criterion and coefficients interval estimates. 
 

 
Fig. 9. Values of the non-linear regression coefficients  

 
From the obtained results, we conclude that all parameters are statistically significant 

according to Student's criterion and have small errors, which confirms the adequacy of modeling of 
real process. The obtained regression equation has the following form: 

 

( ) 3
2

21 27.1417.0994.1 FFFPB ⋅+⋅+⋅= .    (4) 
 
Consequently, in order to increase the competitiveness of banks and increase productivity of 

employees, management of banks should implement a stable and timely material incentive; 
encouraging the improvement of skills, qualifications of employees; accounting of individual 
features of employee motivation; providing self-development opportunities; certain autonomy of 
employees; respect for the personality of employees, encouraging employees to find new, promising 
ideas for improving activities and material (moral) encouragement of creativity in the workplace. 

Conclusions. The economic processes that take place in banking business under conditions 
of a market economy are characterized not only by the dynamics of the flow, but also by the large 
number and variability of factors that are closely related to the management of the staff. Thus, by 
ensuring the bank's efficiency through professional knowledge and skills, professionalism and 
innovation staff are indeed a significant strategic development resource. The proposed 
methodological aspects of the evaluation of the effectiveness of the organization of personnel 
management and motivation, realized on the basis of the use of methods of mathematical modeling, 
prove that the introduction of special regulations for staff for all bank services, continuous and 
effective monitoring of the professional development of employees by management, the 
development of effective methods of motivation and raising the level of education is a necessary 
component for increasing the competitiveness of the bank. 
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