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Abstract

Introduction. Nowadays, information technology is the key area in the labor market in
Ukraine. The development of information technology is gaining more and more momentum and
holds a leading position. The IT sphere is dynamically integrated into all sectors of the world
economy, and thus affects the overall growth of economic and social indicators of enterprises
and organizations. The importance of IT professionals leads to a steady increase in the demand
for their work.

Purpose. The article is aimed at researching the tendencies of the Ukrainian IT labor market,
analyzing the tendencies of the professions observed in the IT market in Ukraine, identifying the
main characteristics of the work of IT specialists, and also the features of positioning IT special-
ists in the specialty.

Results. To achieve the goals and objectives in the article, the idea of the method of factor anal-
ysis is used to determine the factors that influence the observed variables. A dot chart was cre-
ated which gives an opportunity to see scattering of points in two indicators - wages and
hh.index, and shows the connection of wages with competition to the position and trends of pro-
fessions. Professional groups have been selected and their main characteristics are considered
taking into account the position on the IT market.

Conclusions. Achievement of the main goal is possible only in a state of stable economic devel-
opment. During the research, the stable state of development and demand of IT specialists in
the labor market has been proved. A factor analysis was conducted and a dot chart of position-
ing of IT specialists in the specialty was constructed. Distinguished professional groups in the IT
field. Further research requires the regulation of the work of IT professionals, and the develop-
ment and successful performance of IT companies directly depends on the qualifications of IT
specialists, their ability and desire to work productively.

Keywords: factor analysis, IT-market, positioning of IT specialists, professional groups, hh-
hh.index.
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INIOBY10BA MATPULI ITO3ULIIOHYBAHHA IT-CIIELIJAJIICTIB

AHomayis

Bcmyn. Ha cb0200HI K/110408010 061aCmI0 HA pUHKY hpayi 8 YkpaiHi seasitomobcs iHghopmayiti-
HI mexHo.102ii. Po3sumok iHgpopmayiliHux mexHo102ili Habupae yce b6inbuwux obepmie ma 3a-
limae npogidHi no3uyii. IT-cpepa duHamiuHo iHmezpyemuvcs y 8ci 2any3i ceimogoi ekoHOMIKU, i
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mum camum 8NAUBdE HA 3a2A/1bHE 3POCMAHHS eKOHOMIYHUX Ma COYIa/bHUX NOKA3HUKI8 nion-
puemcms I opzaaHizayii. Baxcausicmo IT-cneyianicmis, npu3godums 0o cmiliko2o 3p0CMAaHHSA
nonumy Hda ix npaylo.

Memow cmammi € docaidxiceHHs1 meHdeHyill ykpaiHcbkozo IT-puHKy npayi, aHani3 meHoeHyii
npodeciii, siki cnocmepizaiomsca Ha puHKy IT 6 YkpaiHi, eusig/1eHHS OCHOBHUX Xapakmepuc-
muk npayi IT-gpaxisyis, a makoxc ocobausocmeli nosuyioHyeaHHs IT-cneyiasicmie 3a gpaxom.
Pe3zyabmamu. /a5 docsizHeHHA yinell ma 3a80aHb y cmammi aUKOpUcmauo idero Memoady ¢a-
KMOPHO20 aHAI3y 0151 BCMAHOB/AEHHA (haKmopis, Wo 8nau8arms HA CNOCMeEPeXCcy8aHi 3MiH-
Hi. [lobydosaHo moukosgy diazpamy, sika 0A€ MOHCAUBICMb NO6AYUMU PO3CIHOBAHHS MOY0K 3a
deoma nokaszHukamu - 3apobimHor naamorw ma hh.indekcom, ma nokasye 38'sa30k 3apo6imHoi
niamu 3 KOHKypeHyieto Ha nocady ma meHdeHyii npogpeciil. BudineHo gpaxosi epynu ma po3se-
JSIHYMO X OCHOBHI XapakmepucmuKu 3 ypaxy8aHHAM nozuyii Ha IT-puHKy.

BucHo8Ku. /[ocsizHeHHSI 0OCHOBHOI Memu Modcauge Auule 8 CmaHi cmabibHO20 pO38UMKY eKo-
HOMIKU. Y npoyeci docaidxiceHHss dogedeHO cmabiibHUll CMaH po38UMKyY ma 3ampebysaHicms
IT-gpaxisyie Ha puHKy npayi. [IpogedeHo pakmopHull aHai3 ma nobydosaHo moukogy diazpa-
My no3uyiroeanHs IT-cneyianicmise 3a paxom. Budineno ¢paxosi epynu e IT-cpepi. llodaavui
docaidxiceHHss nompebytoms peeaamenmayii npayi IT-¢paxisyis, a po3sumok ma ycniwHa 0isi-
AbHicmb IT-komnaHitl 6e3nocepedHbo 3a1excams 8id keasigikayii IT-cneyianicmis, ix yMiHHA |
6axcaHHs NpOJYyKMUB8HO npayoeamu.

Kawuoei caoea: gakmopHulii ananis, IT-puHok, nosuyirosanus IT-cneyianicmis, gpaxosi epy-
nu, hh.indekc.

JEL classification: M 12

Introduction

For today, the development of information technology is becoming more popular and
holds leading positions. The IT sphere is dynamically integrated into all sectors of the world
economy, and thus affects on the overall growth of economic and social indicators of enter-
prises and organizations. Understanding the importance of IT professionals leads to a steady
demand for their work.

Today, about three thousand new vacancies are published by Ukrainian IT companies
on a monthly basis. According to the results of the poll DOU.ua, the salary of the programmer
at the entry level is more than the average salary in Ukraine, so software development is per-
haps the most attractive area of activity [1].

Information technology is a key area in the labor market in Ukraine. Programmers,
developers, system administrators today are the most sought after specialists. In some spe-
cialties, up to 5 open vacancies can fit into one specialist [2].

Many scientists contributed significantly to the development of theoretical and ap-
plied problems of innovative development of countries and IT spheres: ]J. Sachs, M. Porter,
M. Porata, A. Maslov, S. Pyrig, D. Bogunya, O. Grishnova and others. However, in our opinion,
systematic studies concerning the positioning of IT specialists in the specialty and character-
istics of the work of IT specialists in Ukraine are not enough.

Formulating the goals of the article

The main objectives of the article are to study the trends of the Ukrainian IT market,
to identify the main characteristics of the work of IT specialists, as well as the positioning of
IT specialist in the specialty, to allocate professionals' groups in the IT area based on the de-
veloped positioning matrix.
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Presentation of the main research material

Management of the formation and use of information technology and innovation work
is associated with the establishment and description of internal regularities on the enter-
prise. Today, the domestic information technology market is in the stage of active growth.
The computerization market of enterprises is expanding, the network of Internet access is
expanding, the tangible increase in the export of Ukrainian software products and technolog-
ical services has been fixed [3].

In our work, the idea of the method of factor analysis is used to determine the factors
influencing on the observed variables. Factor analysis is aimed at "compressing" the infor-
mation of many indicators that are being investigated into a small number of significant vari-
ables. In this way, the problem of finding objective regularities can be solved. If we can brief-
ly describe a large array of numbers, then we can assume that in this case some internal ob-
jective regularity has been revealed, which conditioned the possibility of such an integral de-
scription. The advantage of factor analysis, in comparison with other methods of analysis, is
the effectiveness of its application with a large number of variables, the absence of a require-
ment for the distribution of variables on dependent and independent. This is especially im-
portant when the causes of the phenomenon are not clear [4].

Factor analysis is used to identify the interconnection between variables, the main
component method (MCM) is also used in case of need to reduce the dimension of the data.
Main components method refers to the methods of multivariate statistical analysis. Although
this method was proposed by Pearson at the beginning of the twentieth century, a lot of the
modern publications of domestic and foreign scientists are devoted to his research [5].

We will try to evaluate the main components that will serve as the defining character-
istics of the work of IT professionals (X1 - wages, X2 - the number of vacancies, X3 - the num-
ber of CVs, X4 - experience).

The method of the main components will allow us:

to reduce the number of initial data, carry out reduction of data;

to identify the structure of relationships between the features, give their quantitative
assessment and economic interpretation;

to assign the ranks to the objects under study and classify them by the size of the de-
tected latent indicators.

For the study will be used the following data (table 1).

Mathematical processing of data in the application of the method of the main compo-
nents was carried out using software, namely in the system STATISTICA.

To determine the optimal number of factors, it is expedient to use a stony oscillation
graph. According to this method, it is necessary to find such place on the chart, where the de-
crease in the values of factors is sharply slowing down.

It is assumed that to the right of this point (this is the second or third point) there is
only a "factorial oscillation", that is, those indicators that have no determinative influence on
the investigated process.

To justify the optimal number of factors, the percentage of the explained dispersion is
used, that is, the cumulative percentage of dispersion by the number of factors should be
greater than or equal to 75%. In this case, it would be logical to select two factors (according
to calculations, the cumulative percentage of dispersion is 78.74%) (table 2).

In the column "Own values”, the dispersion of each factor is given, in the column
"Share of total dispersion"” is the percentage of the total dispersion for each factor. In this
case, the first factor explains about 42% dispersion, and the second - 37%. The "Cumulative
Value" column contains accumulated or cumulative dispersion of the selected factors, the
column "Cumulative dispersion" is the accumulated percentage of the total dispersion.

The matrix of factor loads is shown in fig. 1 and in table 3.

ISSN 2415-8453. YKpaiHCbKUi1 )KypHaJI IPUK/IaAHOI eKoOHOMikH. 2018 pik. Tom 3. Ne 2.

198



Table 1. Initial data for the MCM (summarized by the author according to the site dou.ua [6])

Wages, Number of Number Experience,
Indicators dollars vacancies, % of CVs, % years
X1 X2 X3 X4
Director of Information Technology 4700 2,0 5,0 15,0
Head of the development department 4400 4.0 4,0 10,0
System architect 4300 9,0 9,0 7,0
Head of IT department 4500 3,0 5,0 8,0
Head of software implementation department 3400 3,0 4,0 7,0
SAP Implementation Consultant 2300 3,0 2,0 7,0
Head of Testing Department 2100 3,0 3,0 5,0
Leading Java Programmer 2950 6,0 4,0 4,0
Leading Oracle Programmer 2800 3,0 3,0 4,0
Leading programmer 1C 2730 5,0 1,0 4,0
Leading PHP programmer 2740 3,0 3,0 4,0
Programmer C # 2500 3,0 1,0 4,0
Leading C ++ programmer 2450 3,0 1,0 4,0
Programmer Java 2500 5,0 5,0 3,0
Programmer Oracle 2400 3,0 3,0 3,0
Programmer C ++ 2000 5,0 4,0 3,0
Android Developer 2550 5,0 4,0 3,0
Web developer 2500 12,0 8,0 5,0
Information Security Specialist 1500 1,0 4,0 10,0
Windows system administrator 650 8,0 9,0 8,0
Technical support specialist 550 5,0 5,0 4,0
Software tester 570 5,0 12,0 2,0
Others 1000 1,0 1,0 2,0
Table 2. Own values of factors
The share of total Cumulative actual Cumulative
Factors Own values . . ) .
dispersion, % value dispersion, %
Factor 1 1,665752 41,64380 1,665752 41,64380
Factor 2 1,483889 37,09722 3,149641 78,74103
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Fig. 1. Graph of the matrix of factor loads

The following indicators are important for analysis:
the accumulated percentage of the dispersion of both factors (78,74%), which deter-
mines how fully it was possible to describe an array of data with the help of the selected fac-
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tors. The higher this indicator, the greater part of the data array managed to factorize;

the percentage of total dispersion for each factor, indicating the significance of this
factor. The greater the percentage load of the dispersion explains the factor, so it is more sig-
nificant and the more variables it includes in itself. In our case, the first factor explains 41,6%
of the dispersion, and the second - 37,1%. Together, they describe 78,74% of the dispersion,
that is, the significant part of the data array. Factorization in this case can be considered
complete.

Table 3. Matrix of factor loads

Features Factor 1 Factor 2
X1 -0,083730 0,858720
X2 0,889060 -0,063697
X3 0,912387 0,021755
X4 0,042861 0,880900
Own numbers A j 1,631725 1,517916
Weight of factors, % 0,407931 0,379479

Consequently, factor 1 with a load of 42% includes indicators such as: the number of
vacancies and the number of CVs for a particular post.

The combination of these components into a single indicator becomes possible due to
the use of the so-called hh.index, which shows the ratio of the number of active resumes
(CVs) to the number of vacancies (or the number of resume for the vacancy). The hh.index
was developed by the company of Internet recruitment HeadHuntehh.ua.

The higher the hh.index, the more discrepancies between the number of resumes and
vacancies, the greater the competition in the IT market. If the index is one, then the number
of vacancies is equal to the number of CVs.

The second factor, with a load of 37%, includes wages and experience, that is, tradi-
tional labor indicators that affect on welfare and quality of life. Taking into account the eco-
nomic nature of these indicators, the second factor can be interpreted as a motivational or
salary component.

Using of data resulting from the calculations allows us to solve a very important task
of positioning IT specialists by specialty using a matrix.

To construct a matrix, it is expedient to use the so-called dot chart (or scatter dia-
gram), which is a graphical representation of the set of data representing the connection be-
tween two different variables.

Dot chart depicts the relationship between numerical values in several rows and rep-
resents the series of points in the coordinates of the XY.

Mathematical processing of data in the process of constructing the matrix was con-
ducted using software in the system EXCEL.

To construct a dot chart, first of all, a collection is made in the form of a table. Output
data for constructing a dot chart is given in the table 4.

Each row in the data table is represented by a marker whose position depends on the
values in the columns given on the X and Y axes. A dot chart is convenient to demonstrate the
connection between data in different rows. They can be shown in the form of one sequence
of points [5].

The chart (diagram) is constructed in the following order: on the horizontal axis, indi-
cators of measuring the values of one variable are plotted, and in the vertical one another
variable (fig. 3).

The dot chart has two data axes: the abscissa axis (X) - the wage and the ordinate axis
(Y) - hh.index. These values are combined into single points and displayed in irregular inter-
vals, or clusters.

Construction of a dot chart gives an opportunity to see scattering of points in two in-
dices - wages and hh.index.
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Table 4. Initial data for constructing a dot chart

Indicators Wages, dollars hh.ingekc Symbolic designation
Director of Information Technology 4700 3,00 A
Head of the development department 4400 1,90 B
System architect 4300 1,00 C
Head of IT department 4500 2,67 D
Head of software implementation department 3400 1,33 E
SAP Implementation Consultant 2300 0,67 F
Head of Testing Department 2100 1,00 G
Leading Java Programmer 2950 0,67 H
Leading Oracle Programmer 2800 1,00 I
Leading programmer 1C 2730 1,40 J
Leading PHP programmer 2740 1,25 K
Programmer C # 2500 0,33 L
Leading C ++ programmer 2450 1,40 M
Programmer Java 2500 1,00 N
Programmer Oracle 2400 1,00 0
Programmer C ++ 2000 0,80 P
Android Developer 2550 0,80 Q
Web developer 2500 0,67 R
Information Security Specialist 1500 4,00 S
Windows system administrator 650 3,30 T
Technical support specialist 550 1,00 U
Software tester 570 2,40 \%
Others 1000 1,00 w
General Director of Agency 5500 4,00 X
Median 2700
Average 1,47

Each of the marker points means a special IT specialist. The calculation and applica-
tion of the median (X axis) and the average value (Y axis) allows more accurately to delimit
the data obtained and use the diagram as a matrix for positioning IT specialists in their spe-
cialty. The chart shows the concentration of individual groups of markers or clusters.

Consider the resulting groupings in more detail.

We have four quadrants of the matrix that differ in the level of wages (low and high)
and the level of the hh.index (or competition for the position) (low or high). The positions of
specialists are improved as they move on the matrix from the left side to the right (increase
in wages) and from top to bottom (reducing competition for the position).

The first quadrant of the matrix ("prestigious") is characterized by high wages, which
is associated with high hh.index, that is, competition for the position. It included high man-
agement positions and senior management positions:

Director of Information Technology (A);

Head of the development department (B);

Head of IT department (D);

General Director of Agency (X).

However, it should be noted that there is a shortage of senior managerial staff associ-
ated with the rapid growth of companies and the emergence of a large number of relevant
vacancies. Such positions require leadership and communication skills, perseverance and
knowledge of a foreign language.

The second quadrant of the matrix ("attractive") is characterized by high wages and,
at the same time, low hh.index, which is due to the shortage of individual specialties. It has
the following positions which requiring high qualifications, special knowledge and certain
experience:
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Fig. 3. Dot chart "Matrix of positioning IT-professionals in the specialty"
*Developed by the author
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System architect (C);

Head of software implementation department (E);

Leading Oracle Programmer (I);

Leading programmer 1C (J);

Leading PHP programmer (K);

Leading Java Programmer (H).

It can be argued that the wages of highly skilled leading programmers in Ukraine are
gradually catching up with the Western (adjusted for the cost of living), and their level of in-
come is significantly higher than that of engineers in other sectors of the Ukrainian economy.

The third quadrant of the matrix ("stable") is characterized by a relatively low or av-
erage wage for the industry and, accordingly, a low hh.index. That is, at relatively low compe-
tition, wages for these jobs are lower than the average due to the limited availability of
"narrow" programmers working with only one programming language and their widespread
distribution. This quadrant include the following positions:

Programmer C # (L);

Leading C ++ programmer (M);

Programmer Java (N);

Programmer Oracle (0);

Programmer C ++ (P);

Android Developer (Q);

Web developer (R);

Technical support specialist (U).

However, the position of most of them is quite attractive, because it is next to the av-
erage value.

The fourth quadrant of the matrix ("conservative") is characterized by a relatively low
salary for the industry and, at the same time, a high hh index, due to the presence of a large
number of those who wish to occupy these positions in a various reasons. This quadrant in-
clude:

Information Security Specialist (S);

Windows system administrator (T);

Software tester (V).

Thus, according to the developed positioning matrix, the following specialist groups
can be identified in the IT sphere:

senior executives and top managers ("prestigious" quadrant, characterized by high
levels of competition and highest wages);

leading specialists and high-level specialists (leading programmers) ("attractive"
quadrant, characterized by low level of competition and high wages);

High-skilled professionals (programmers and developers) ("stable" quadrant, charac-
terized by low levels of competition and relatively low and average wages);

other specialists ("conservative" quadrant, characterized by high level of competition
at relatively low wages).

Conclusions and perspectives of the further research

In the course of the study, a stable state and demand of IT specialists in the market-
place has been proved. Further research requires the regulation of the labour of IT profes-
sionals.

The development of the IT sphere and the success of IT companies depend on the
skills of IT specialists, their ability and desire to work productively, so the issue of regulation
of work in the IT sphere should be one of the main positions in the IT development strategy
of Ukraine (reduction of disproportion in demand and supply of highly skilled specialists,
stop their possible outflow abroad, etc.).
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Using of factor analysis, namely the method of the main components, has allowed to
identify the interconnection between variables, which are defining characteristics of the
work of IT specialists (wages, number of vacancies, number of resumes, experience). Mathe-
matical processing of data in the application of the method of the main components was car-
ried out using software, in the system STATISTICA.

The use of the resulting calculations of indicators allowed to solve an important task
regarding the positioning of IT specialists by specialty using a matrix. Construction of a dot
chart gives us an opportunity to see scattering of points in two indices - wages and hh.index.
The chart shows the concentration of individual groups of markers or clusters. There are
four quadrants of matrix that are distinguished by the level of wages (low and high) and the
level of the hh.index (or competition for the position) (low or high).

In accordance with the developed positioning matrix, in the IT sphere there were
identified professional groups: senior executives and top managers ("prestigious" quadrant);
leading specialists and highly skilled specialists (leading programmers) ("attractive" quad-
rant); High-skilled professionals (programmers and developers) ("stable" quadrant); other
specialists ("conservative" quadrant).
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