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ABSTRACT

In the work presents the issues of evaluation of
multifunctional personnel, and there have been
developed: the methodology for evaluation of
multifunctional personnel; the evaluation stages; the
evaluation scheme; formulas allowing for computing
the evaluation results and for forming the matrix of
functional capabilities, which represents the input
indicator for the algorithm of selection and
deployment of multifunctional personnel.
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INTRODUCTION

Multifunctional Operator (MFO) is called a specialist
with a Functional abundance who has the ability to
perform one definite f function in the timing of its
functional capacities

Fo={fe/ee[Lk]}, k>1 (1)
Compared to monofunctional operator,
multifunctional operators allow wus to create

organizational structures of systems that have ability,
in case of partial failure of any specialist, to re-adjust
the whole system and facilitate its successful
functioning[ 1,2,3].

The partial failure of the MFO is the case when
he/she loses the ability to perform the function
assigned to him/her but maintains the ability to

perform other functions imposed on the system based
on his/her functional capabilities and may be altered
to perform other functions. [1-6] It has been shown in
the work that multifunctional staff has a much higher
performance indicator than a system composed by
mono functional specialists.

Evaluation of Multifunctional Personnel

Evaluation of multifunctional personnel consists of

the following stages:

1. Registration of candidates taking part in the
contest and uploading of CV into the system;

2. CV review and primary selection;

3. Different tests by using the information system;

4. An interview with a selection panel;

5. Formation of matrix of functional capabilities of
multifunctional personnel.

The first stage is necessary for collecting information
about personnel.

At the second stage, based on the review of the CVs
of the candidates, the human resource manager carries
out primary selection of those candidates, who move
on to the next stage.

Those candidates, who got past the primary selection
round and acquired a right to participate in the stage
of testing, move on to the stage of testing.
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Testing may include different categories of tests, and
these are:

1. General abilities tests.

2. Computer skills tests.

3. Professional tests.

4. Foreign language skills tests, etc.

The questions of test tasks must be prepared in
accordance with the functions assigned to the system,
by the appropriate competent expert or expert group.
All the contestants have to go through testing
regarding all functions, and that will enable us to
specify the functional capabilities (multifunctionality)
of each human-operator, and to fill in the matrix of
functional capabilities.

The interview process is a penultimate stage, on to
which those candidates are moving, who were
selected by the system as a result of primary selection
and testing.

At the stage of interviewing, the selection panel must
determine the maximum score, which can be collected
by the candidate with account for the particular
evaluation criteria. Also, there must be specified the
final result of interview in the form of score, and
scores must be uploaded into the information system.
Once the first three evaluation stages are over, it will
be possible to move on to the fourth stage, which
implies determining the matrix of functional
capabilities of those candidates, who passed through
the evaluation stages.

All above stated stages of personnel evaluation,
except for the stage of interview, have been ensured
by means of the programming system, but as for the
interview, as we noted earlier, it is implemented by
the selection panel, whose members are to determine
the final result in the form of score, which must be
uploaded into the system. A score obtained by each
contestant in each test category is calculated in the
following way:

J=(Va*Qa)+(Vi*Qu)+(Ve*Qs) (1)

where: V' s - the number of right answers given by
the contestants to the simple questions, and Q s is a
score of a simple task.

and Q v is a score of a task of average complexity
level.

V 6 - the number of right answers given by the
contestants to the questions of high complexity, and,
and Q  is a score of a task of high complexity level.
The formation of the matrix of functional capabilities
should be carried out as follows:

weighing of scores obtained by the contestant during
the test pertained to the category with a “general”
status must be carried out with a score obtained by the
contestant during the test pertained to the category
with a “professional” status, which is calculated by
using the following formula

* «C; «C

Fy = z=1%+%+% 2)

where:

Fj; -1 isa score weighed with scores obtained by the
contestant ;  during the tests pertained to the
categories with a “general” status.

n  JrxCk
k=1 Mk
contestant during the tests pertained to the categories

with a “general” status,

- 1 — cumulative scores obtained by the

where

Ji — a score obtained by the contestant during the
tests pertained to the k category;

Cy — coefficient of a score obtained by the contestant
during the tests pertained to the k category in the
cumulative scores;

M; - a maximum score of the test pertained to the k
category;

J; - ascore obtained by the contestant j during the
professional test i;

C; - coefficient of a score obtained during the test
pertained to the j category in the cumulative scores;
M; - a maximum score of the test pertained to the j
category;

J5 - a score obtained by the contestant i during the
interview;

C, - coefficient of a score obtained during the

interview in the cumulative scores;

M, -a maximum score of interview.

The coefficients ¥3_; C, Cjand C, in the formula (2)

should satisfy the following condition:
V' v - the number of right answers given by the ch+cj+68=1 (3)
contestants to the questions of average complexity, =
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Information System of  Evaluation of

Multifunctional Personnel

The developed information system contains:

1. A centralized database, which represents the
system’s information support;

2. A set of organizational and programming-
technical tools, which are necessary for the
operation of the system, and ensure the
effectiveness of the system;

3. Software system, which contains the desktop and
web applications, which in turn contain the
different functional modules.

The information system’s generalized structural

scheme is shown below in Fig. 1, which clearly

illustrates how the information system’s structure is
organized, and which basic parts it is composed of:

Server

=
X —
i Web
Server
Desktop
Application
Web Application 4@
m] Manager
- M ~N
& & B
Al Az An
Personnel

Fig. 1 Structure of the Information System

The information system’s database presented in this
work has been developed on the Microsoft Sql
Server 2014 management system of relational
databases, which represents the client-server database
management system.

As can be seen from the information system’s
structure in Fig. 1, its software system is composed of
two main modules implemented as a Desktop
Application and Web Application, which in turn,
contain additionally two sub-modules. The Desktop
Application is intended for the automated workstation

of managers, but the Web Application has been
developed for the contestants (hereinafter, the web-
system users), involved in the evaluation and selection
processes.

Desktop Application
The Desktop Application software comprises the
following functional modules:

1. registration of the organization — the module
provides registration of information on the
organization (used by a system) and on the
organization’s responsible person;

8 1.registration of the organization Fe

Organization's Identification Code: ‘ ‘

Organization Name: ‘ ‘

country: ‘ ‘
City:
Address:

Name of Responsible Person: ‘

Surname of Responsible Person: ‘

username: ‘

password: ‘

telephone: ‘(_995) -

Email: ‘

‘Web site address: ‘

Registration

Fig. 2 registration of the organization

2. authorization - in order to log in, you have to
authorize yourself. Usually, for authorization, you
have to know user’s name and password, which
were defined at the registration stage of
organization;

ol Authorization x

@
Py

Password Recovery

Signin Register

Fig. 3 authorization

3. Evaluation Category Management - the module

provides the test category management: adding the
category, revision (correction) of the existing
version, deleting;
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o5 evaluation category

2 B8

Refresh Sawe  Close

evaluation category :

evaluation category Edit Delete

K EDatabase

Computer Networks
c2NET

Foreign language (english)
general skills

XXX XX

Fig. 4 evaluation category management

4. Questions Management - the module provides includes the capacity of entering the questions into
entering of test cases (questions and possible the database from  MS Word file (*.doc or
answers) into the database (creation of questions *.docx);
database), the question management module also

W5 Add Questions _ o x
[ pasce | 12~ A A U T & =  Erane v Al = _ .
58] smage [
¢ 5 A- B Ul == o = t- ‘ o b m
X, A I x| = = B s a ) symbor | Save  Add Answer q;;:: Close

Test Category: |Database ~ Difficulty Level: |<<Choose the level of difficulty>> ~

Question:
Estimated answer 1: o
Estimated answer 2: ®
Estimated answer 3: (@

Fig. 5 Add Questions
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! Import Questions

Test Category:

upload Choose File

Fig. 6 Import Questions

5. Test Management - the module provides test
compilation on the basis of questions entered into
the database. In order to compile the test, the
following parameters should be determined: test
category; number of questions by the level of

Refresh  Save Export Close

complexity, that is, to establish how the questions
will be redistributed in a particular testing
category, the number of questions with simple,
average complexity and complex levels. Also,
here must be determined a score for a separate
question, i.e. its quantitative evaluation in
accordance with the levels of complexity. Also,
we can change or delete the parameters of test,
which have already been compiled;

Date: (27.09.2017 B~

Category: |Database

Status: |Professional

Question points: Number of Questions:

easy: 1,00 2] Average: [200 [Z| Diffical (300 2 s 2 B

Moo GobGOL 35BS | JoME. 3omb. Horm. B2 Jrob. Foers
» 27.09.2017
27.00.2017
27.09.2017
27.09.2017
27.09.2017
27.09.2017

1,00
1.00
1.00
1.00
1.00
1,00

Compurer Networks
general skills

Forcign language (...
c#NET

Computer Networks
Database

S

Average: 4

L3, 3oov. M.

[ S

- Difficul: |2 =

L5, goob. doms | Seom. g, mime. | Horom.gomb. doms | Lesdmbo

2,00 [ Professional
2,00
2,00
2,00
2,00
2,00

general

general

NN N

Professional

Professional

Wow W www

Professional

Fig. 7 Tests

6. Management For Evaluation Results — this
is one of the most important modules, which allows
for determining results of evaluation of tested
contestants, by category of evaluation, determining
the scores collected by a particular contestant in the
evaluation categories, and for providing their
graphical analysis. The module of management for

evaluation results implies also the function of
accountability for the results of interview, which
means that for individual contestant passed through
the stage of interview, a score formed by a selection
panel as a result of interview, is entered into the
database;
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2~ 08

Refresh Ezport  Close

Evaluation Category: Computer Networks
First Name Last Name Id Number Maximum score Eamed points Coefficient Calculation score
7
v admogm B9e33M03y 60458474545 18,00 18,00 070 0700000
205 200 58475456584 18,00 17,00 070 0661111
Jyoangeb Bgemady 62541235412 18,00 18,00 070 0,700000
396 23509 35845784545 18,00 17,00 070 0661111
3550 2omfbgemody 35485457454 18,00 17,00 070 0661111
Goga Beltadze 58452135412 18,00 18,00 0.70 0,700000
2000 Bgemos 56584574545 18,00 18,00 070 0,700000
03359 FgemBos 25458475454 18,00 18,00 070 0,700000
2030 200 34854125654 18,00 18,00 070 0,700000
lien Aeos 48564752484 18,00 18,00 070 0,700000
R 27eBz0e0 37012451424 18,00 18,00 070 0,700000
Fig. 8 Test results
# Goge Beltedze - A %
ApglicantGogs Beltadze
Evalnation category Diate Maximum scors Eamed points Coefficent Cr.lmhnm scoze
¥
2 iﬂeﬂeﬂis&ﬂs “527.09.2017 18.00 11.00 010 0081111
Foueign language (english) 77.09.2017 18,00 100 0.10 0,095556
c# NET 7.082007 18.000 2.00 0,70 0350000
Computer Natworks 27.09.2017 18.00 18,00 070 0700000
Database 27.09.2017 18,00 12,00 Q70 0456657

- Esred ponts
[ e soore

gereral dulls

Frrgn boguage (engkh)

S MET

Crmputes Nenwnd:s

Fig. 9 Test results in detail
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results of interview X x
[E
2EH> B8
Refresh Save Export  Close
Applicant: - Mazximum Score: I:I Assessment Teceived: I:I
First name Last Name Id Number Mazimum score Received scores
;
» éGoga Beltadze 58452135412 50,00 38.00
Jomozab Bnmedy 62541235412 50,00 45,00
Bbbfogm dgmotindy 60458474345 30.00 50.00
T 3587 35845784545 50,00 39,00
3og0 aomfbgmody 35485457454 50,00 45,00
MY JOERTHO 58475456384 50,00 45,00
a0mfyo dpemas 56584574545 50,00 35,00
oguby ByeBos 25458475454 50,00 48,00
an3o A0S 34854125654 50,00 44,00
Fobe dgmmon 48564752484 50.00 39,00
) a0modgome 37012451424 50,00 37,00
Fig. 10 Results of Interview
7. Contestant Data Management - the module access or denial of access to the next stage by
allows for: obtaining information (profile data, means of tools specifically envisaged in the
education, work experience, etc.) on all program. Where necessary, data of contestant can
contestants registered in a system; managing be deleted from the database.
WEB APPLICATION
The Web Application comprises the following functional modules:
[ lecalhost15770/home.a: X (=] - X
& C | @ localhost:15770/home.aspx Q 7 & &

HR 3s5€ssing = #Home  @aboutus % Contact 3 Gabriel Meparidze O Exit

CV - Gabriel Meparidze

CV-data

& Profile First Name: Gabriel
& Education Last Name: Meparidze O
¥ e |d Number: 60458474545
UserName: irakli_100 -
Password: ********
date of birth: 16.01.1991 00:00:00
Gender: Mman
Mationality: Georgian
Marital status: Single
EMAIL: irakli2Z791@yahoo.com
tel: 599446458
mob: 596108458
Legal address
country: Georgia
City: Kutaisi
Address: Kutaisi
zip code: 4600
Actual address

country: Georgia

City: Kutaisi

Fig. 11 web application — Main Page
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1. Registration — which provides registration of the ° o o :
contestant in the information system, to allow
. . PERSONAL CONTACT ADDRESS ADDITIONAL
tham for creating their own accounts; The INFORMATION INFORMATION

registration process is divided into four stages:

ADDRESS
° 2 3 4 Legal address:

PERSONAL CONTACT ADDRESS ADDITIONAL
INFORMATION INFORMATION

PERSONAL INFORMATION

Actual address

The legal address coincides with the physical address

mmyddfyyyy

married v

Fig. 14 Registration stage |

Fig. 12 Registration stage 1

PERSONAL CONTACT ADDRESS ADDITIONAL
INFORMATION INFORMATION
°—° 3 4 MORE INFORMATION
PERSONAL CONTACT ADDRESS ADDITIONAL
INFORMATION INFORMATION
CONTACT INFORMATION

Fig. 15 Registration stage |
Fig. 13 Registration stage I
2. Authorization - in order to log in, the registered

cotestants have to authorize themselves, for which
they have to know user’s name and password,
which were defined by conestants at the
registration stage;
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3. CV - data management — this module allows the

registered users for to handle easily their own data
Username (profile data, information on education, work
experience, computer and language skills, the
capacity to change user’s name and password in a
system, and so on);

Password 4. Evaluation - this is one of the most important
modules, which allows for determining results of
Authorization evaluaqon of t.este'd contestants, by category of
evaluation (which is defined by the manager in a
system);

Fig. 16 authorization

Lt of tests on wheh you ace regaternd

| Dete
I 0T oo
ST T 0000w

PAL P AL

P08 I0LT b0

7082017 GODOOD

1708 2017 DODOOC

Fig. 17 category list of evaluation

[ localhost:15770/Testasp x \\ ) - x
<« C | @ localhost: 15770/ Test.aspx Q B |

HR assessing = # Home @ aboutus & Contacs Q) Gabriel Meparidze O Exit

- x
Testing >  Testing category > Foreign language (english)
Number of questions: 10 Maximum score: 18,00
1. This is than | thought.
© bad
© badder
© worse
© worst

Date: 01.10.2017

Fig. 18 Testing

8. Results — the module includes the functions, » obtaining information on evaluation scores
which allow the system’s users for: obtained by them during the performed tests in
the evaluation categories;
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» acquainting themselves with questions used in » if the user’s answer was wrong, he/she has the
the performed tests, in the evaluation opportunity to see which answer was correct to
categories, and their answers to these the appropriate question,;
questions; » obtaining information on the results of

interview;
[ localhost157T0/resultas a - X
G C | ® localhost:15770/result.aspx?r=T Q W W

HR assessing

= #Home  @asboutus % Contact 3 Gabriel Meparidze () Exit

Test results

Date Testing category Maximumscore | Earned points
27.09.2017 general skills 18,00 13,00 in details
27.09.2017 Foreign language (english) 18,00 4,00 in details
27.09.2017 c# NET 18,00 10,00 in details
27.09.2017 Computer Networks 18,00 18,00 in details
27.09.2017 Database 18,00 17,00 in details
27.09.2017 c# NET 18,00 5,00 in details

©2017 year. all rights reserved.

Fig. 19 Test results

[ localhost15770/resulta: X ;] - X
< C | ® localhost:15770/result.aspx?r=G e B
HR 3ssessing = #Home  @aboutus  MContact O Gabriel Meperidze () Exit
Interview results
Date Maximum score Earned points
27.09.2017 50,00 50,00
5B Testing
w results
Lol Te:
& Intervi
©2017 year. all rights reserved.
Fig. 20 Results of Interview
CONCLUSION 3. developed the  multifunctional  personnel

computerized system of evaluation, which
provides determine a functional capability matrix

based on the evaluation of multifunctional
2. developed the  multifunctional  personnel personnel.

evaluation scheme, for the design of the
computerized system of evaluation;

1. developed the methodology for evaluation of
multifunctional personnel;
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On the basis of the matrix of functional capabilities
obtained as a result of evaluation of multifunctional
personnel, we are afforded the opportunity to:

>

>

determine functional capacity of each human-
operator;

determine the indicator of reliability of the each
human-operator, which is a probability of failure-
free performance of a human-operator;

make optimal selection and redeployment of
multifunctional personnel, by means of the
algorithm developed specifically for this purpose.
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