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DEVELOPMENT OF A COMPREHENSIVE
METHOD FOR ASSESSING THE
EFFICIENCY OF HUMAN RESOURCES

STAFFING OF ORGANIZATIONAL AND
STATE STRUCTURES

Hierarchical construction of the human resources system, constant change in the forms and methods of armed

struggle requires taking into account a large number of factors. At the same time, each of the factors is described by
evaluation indicators of different origin and measurement units. This, in turn, requires the use of modern and proven
mathematical apparatus, which is capable of processing a large array of various types of data with a given reliability
of management decision making in a short period of time. In the course of the conducted research, classical methods
of analysis were used to solve the problem of analyzing the conditions and factors affecting the effectiveness of the
human resources staffing system. The theory of artificial intelligence was also used to process various types of data
in the course of evaluating the effectiveness of the human resources staffing system. The object of the research is the
system of staffing with human resources. The subject of the research is the effectiveness of the system of staffing with
human resources. In the research, the development of a complex method for evaluating the effectiveness of staff-
ing the organizational and state structures with human resources was carried out. The novelties of the research are:

— evaluation of the possible risks of disruption of the task of staffing with human resources in the responsibi-

lity area;

— determination of influence of indicators of the effectiveness of the human resource recruitment system on

each other;

— determination of influence of a group of indicators for evaluating the efficiency of the human resources

system on a separate indicator.

It is expedient to implement the specified method in algorithmic and program software while researching the
state of the system of staffing with human resources during the formation of new or additional staffing of existing

organizational and state structures.
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1. Introduction

In the modern conditions, ensuring the appropriate level
of defense capability of any country largely depends on
the effectiveness of staffing the armed forces (AF) with
personnel who, according to their quality indicators, would
meet the requirements of the assigned tasks. Nowadays,
solving the tasks of equipping the Armed Forces of Ukraine
with quality personnel is more relevant than ever.

With the independence of Ukraine and the beginning
of the formation of its own armed forces, the problem of
staffing them with high-quality personnel became one of
the main problems faced by the military leadership of our
country. The full-scale armed aggression of the Russian
Federation on the territory of Ukraine only exacerbated
the existing problems with staffing the organizational and

personnel structures of the Ukrainian Defense Forces with
human resources.

The works [1-5] provide a retrospective overview of
changes in the forms and methods of armed struggle and
outline the main directions of development of the infor-
mational component of modern military conflicts. It is also
stated in these works that it is the informational component
that will increase the efficiency and reliability of decision
making by the officials who make them. It is noted that
the evaluation of the effectiveness of staffing with human
resources can be solved precisely with the help of arti-
ficial intelligence methods. Conducting the formation of
new organizational and staff structures revealed a number
of shortcomings in the staffing of human resources [1-5]:

— the legal problems related to the imperfection of

Ukrainian legislation;
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— the problems of recruiting and training personnel;
— the problems of financing the formation of new or-
ganizational and state structures;
— the problems are related to the informational and psy-
chological influence on the part of the Russian Federation
aimed at disrupting the implementation of measures for
the formation of new organizational and state structures.
In such conditions, it is necessary to change the revi-
sions of the existing approaches for staffing with human
resources. This, in turn, requires the use of a modern and
proven mathematical apparatus capable of processing a large
array of various types of data in a short period of time with
a given reliability of making management decisions [6—10].
The existing approaches to the management of the human
resource recruitment system are narrowly focused and directed
to the research of only certain issues and do not allow [6-10]:
— comprehensively and in a short time identify and as-
sess the risks of non-fulfillment of human resources tasks;
— carry out processing of various types of data with
different units of measurement, different in origin and
sources of information extraction;
— identify new and non-typical risks of non-fulfillment
of the task of staffing with human resources;
— comprehensively assess the influence of indicators of
the effectiveness of the human resources staffing system
on each other;
— evaluate the impact of a group of indicators on a sepa-
rate indicator of the effectiveness of the human resources
staffing system.
All of this requires a review of approaches to assess
the effectiveness of the human resources staffing system.
Taking into account the above, the purpose of the research
is to develop a comprehensive method for assessing the ef-
fectiveness of staffing of organizational and staff structures.
The object of the research is the system of staffing with
human resources.
The subject of the research is the effectiveness of the
system of staffing with human resources.

2. Materials and Methods

In the course of the research, let’s use:

— classical methods of analysis — to solve the problem
of analyzing the conditions and factors that affect the
effectiveness of the human resources staffing system;
— the theory of artificial intelligence — for the processing
of various types of data in the course of evaluating the
effectiveness of the system of staffing with human resources.

3.1. Development of a comprehensive method for evaluating
the effectiveness of human resources staffing of organizational
and state structures. To evaluate the effectiveness of staffing
with human resources on areas of responsibility, it is neces-
sary to take into account external and internal components.

The external components, which are not affected and
which need to be taken into account in this research include:

— region’s ability to provide human resources;

— activities of state (local) authorities and law enforce-

ment agencies in the performance of tasks of staffing

with human resources;

— socio-political situation in the area of implementa-

tion of measures for staffing with human resources;

— financial provision of human resources staffing ac-

tivities;

— provision of mobilization needs with human resources;

— use of human resources in the process of notifica-

tion, collection and delivery to organizational and state

structures.

The internal components include the readiness of the
structural divisions that organize the implementation of
human resource recruitment measures, which includes the
following components:

— personnel — staffing, moral and psychological state;

— preparedness — the training of the personnel and

the coherence of the actions of the personnel unit that

carries out the staffing of human resources;

— security — an informational and analytical support

for staffing events with human resources; provision of

serviceable standard weapons and military equipment, and
the provision of usable material and technical devices.

While staffing organizational and state structures that
are being staffed or formed again, there may be risks as-
sociated with failure to complete the mobilization task fully.
Risk is an inevitable factor accompanying the functioning
or development of any complex system or process.

Assessing the risks of non-fulfillment of the task of
human resources makes it possible to identify, evaluate,
monitor and eliminate risks before and during their trans-
formation into problems, thus, the disruption of the task
of human resources in the area of responsibility.

The main stages of assessing the risks of non-fulfillment
of the task of staffing with human resources are:

— identification of risks of non-fulfillment of the task;

— analysis of the risks of failure to complete the task;

— planning measures to counteract risks at each level

of risk management;

— monitoring the risks of non-fulfillment of the task

of staffing with human resources.

The above determines the need for a comprehensive
evaluation of the process of human resources staffing in the
specified area of responsibility.

For this purpose, the research proposed an appropriate
method of comprehensive evaluation of the effectiveness of
staffing with human resources, which consists of the fol-
lowing sequence of actions:

Step 1. Input of initial data. Initial data about the
state of staffing with human resources in the area of re-
sponsibility are entered.

Step 2. Fvaluation of information and analytical support
Jfor human resources staffing. On the basis of the developed
method for evaluating information and analytical provision,
the state of information and analytical provision of staff-
ing with human resources is evaluated [6].

Step 3. Assessing the risks of non-fulfillment of the task
of staffing with human resources in the area of responsibility.

In accordance with the considered requirements, a risk
assessment procedure is proposed in the aspect of ensuring
the fulfillment of the task of staffing with human resources
in the territory of responsibility, which is based on the
method of fuzzy modeling and is aimed at reducing external
and systemic (internal) factors [8].

To evaluate the interrelationships of system factors that
affect the effectiveness of human resources recruitment
tasks, let’s use a fuzzy cognitive model (FCM), Fig. 1 [9].

In Fig. 1, the following designations are used, which are
given in Table 1.
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Fig. 1. A variant of the structure of the fuzzy cognitive model,
which reflects system factors and the relationships between them

Table 1

Conventional definitions used in the work

Designations The physical meaning of the designation
is a set of concepts characterizing the system factors
Efre of the system of human resources staffing (process,
problem), i=1, ..., I
is a set of concepts characterizing the identified sources
Kf"’" (dangers of occurrence) of the risks of disruption of staffing

with human resources, j=1, ..., J

is a set characterizing the composition of the structure of
):1 a fuzzy cognitive model for assessing the interrelationships
of system factors of the human resources staffing system

is the range of values of the direct influence of one concept

Wi on another, [-1, 1]

N is the number of input concepts for the output concept &;
wers is a fuzzy adjacency matrix

vers is a fuzzy adjacency matrix of positive connections

This model makes it possible to obtain initial data for
determining the impact of system factors on the sour-
ces (dangers of occurrence) of risks using fuzzy models
based on fuzzy neural production of ANFIC networks.

At the verbal level, the task of assessing the interre-
lationships of the system factors of the human resources
system, which can be described in the following form:

1) assignment of a set of concepts K;», which cha-
racterize the system factors of the system of human re-
sources staffing;

2) assignment of a set of concepts K¢, which characte-
rize the identified sources (dangers of occurrence) of risks
in the system of staffing with human resources;

3) formation of the structure of a vague cognitive
model for assessing the interrelationships of system fac-
tors K:(K""",KW) of the system of staffing with human
resources;

4) description of the state or meaning of the concepts
of the human resources recruitment system based on a scale
of real numbers limited in the range [-1,1];

5) determination of the method and setting the value
of the direct influence of the concepts of the human re-
sources system on each other w;, K =w;K*’;

6) determination of the method of accumulation of the
direct influence of several concepts of the human resources

N
system on one K =K + Zwin,:‘y";

=
7) determination of the mechanism of the indirect in-
fluence of the concepts of the human resources system

K,-—I—>Kq:d, =(Ki,KZ{,KZ{,,..,KZ{‘,Kq),I=1,...,m, where m is
the possible number of paths between concepts K; and K,;

8) building a model of the dynamics of the human
resources system:

N
K (e+0) =K (0)+ L0, K (0):
i=1

3.2. Research results and discussion. The development
of a complex method for evaluating the effectiveness of
staffing organizational and state structures with human
resources was carried out.

The specified method is proposed for the use during
the settlement of military conflicts at the stage of de-
ployment of new organizational and staff structures. This
will allow to increase the efficiency of data processing,
transmission and the reliability of decisions by the people,
who make them.

However, the developed method additionally:

— evaluate possible risks of disruption of the task of

human resources staffing in the area of responsibility;

— determine the impact of the performance evaluation

indicators of the human resource recruitment system

on each other;

— determine the influence of a group of indicators

for evaluating the efficiency of the human resources

system on a separate indicator.

The limitations of the mentioned research include:

— time limits for the transmission of informational

messages in the system of detection and identification

of challenges and threats to the national security of
the state;

— the need for a primary base of destructive influences

on the national security system.

It is expedient to implement the specified method in
algorithmic and program software while detecting and iden-
tifying challenges and threats to the national security of
the state in conditions of hybrid destructive influence.

The directions of further research will be aimed at the
development of the method of intellectual management of
the system of staffing human resources of organizational
and state structures.

4. Conclusions

In the research, the development of a comprehensive
method for assessing the effectiveness of human resources
staffing the organizational and state structures was carried out.

The results of the research will be useful for:

— development of new algorithms for managing the hu-

man resource recruitment system;

— substantiation of recommendations on improving the

efficiency of the system of staffing with human resources;

— creation of promising technologies for increasing

the efficiency of management of the human resources

recruitment system;

— development of new and improvement of existing

models, methods of management of the human resource

recruitment system.
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