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1. The purpose of the project and subjects

of the investigation




Ex Professo - With knowledge of the matter

The purpose of the project Is to use the
artificial intelligence apparatus — a fuzzy
expert system — In the processes of
monitoring and forecasting trends in the
development of the IT industry in Ukraine, as
well as In carrying out a comparative analysis
of trends In the development of IT industries
In different countries.

The subject of the Investigation Is
Intelligent information technologies using
fuzzy logic.
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2. Tasks of the project




Ex Professo - With knowledge of the matter

Tasks of the project are:

* To identify key factors influencing the state and
dynamics of development of the product and
outsourcing components of the I'T industry based on an
analysis of current trends in the IT industry;

 To determine the conceptual framework for the use of a
fuzzy expert system as a research software platform, in
Bartlcular, to propose the structure of the knowledge

ase;

* To test the technology of using a fuzzy expert system to
predict the state and development trends of the product
6nkd outsourcing components of the IT industry in

raine;

 Implementation of a comparative analysis of trends in
the development of IT industries in different countries
based on the use of a fuzzy expert system.
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3. Waiting for project results




Ex Professo - With knowledge of the matter

Waiting for projects results are:

1. Presentation of joint scientific work at the International
Bgrgerence on Artificial Intelligence IEEE CAI 2023,

2. Publication of research results in Proceedings of the 6th
nternational Conference on Information and Knowledge
S stedms, Springer LNBIP Series, Portsmouth, United
Ingdom.

3. Publication of a joint research article in the Journal of
Artificial Intelligence.

4. Dissemination of the joint research works above through
the IEEE Xplore Digital Library.

5. Submission of the final report on the results of the
project.
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5. Obtained project results
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Ex Professo - With knowledge of the matter

FuzzyKIDE DSS application design

a l inguistic Initial
. varid |hlu. data
“ K:mledg: base
' 1
4 D Derf ro
g Porsist Modify KB ) Read mitial Match KB to l crion Fe - fuzzy
- »{ knowledge base - g »| Recad KB - NIy - - fuzzy = inference
= A ; A (when needed) i data (CSV) i initial data : A :
& (KB) inference results

GuUl

. : l..vfr m();illlt\ User analyses
User forms KB KB (when results
needed)

Rule & linguistic variable templates

IF (X=A) THEN (Y=0),
X:Initial:[A: Trapezoidal:(A1,A2,A3,A4)|B: Trapezoidal:(B1,B2,B3,B4)|...],
Y:Derivative:[C: Trapezoidal:(C1,C2,C3,C4)|D:Trapezoidal:(D1,D2,D3,D4)]...]
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Ex Professo - With knowledge of the matter
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Ex Professo - With knowledge of the matter
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Our research ainms to develop a methodology for

analyzing and predicting the state and dynamics of the | —p—p —

country’s IT industry based onthe use of Al-tools such as

the fuzzy logic mathematical apparatus. By applying '.-' .

this methodology, we seek to provide a morajg.accurg‘&é;'} ' B B PE—

gszassment of the current state of t : L A be”er Undefstandlng 0f the current state and
\go“(??ponem: and to ide ntify emerg&' @fvmmm product/oufsourcing

c@tnponenfs of the cauntry s IT industry.

impact its future development. ThlS will allow decnsnon-

C-
A" Highe and reliable prediction of
fufure trends in the IT industry.

= A system of preliminary response fto cCrisis
phenomena and non-standard situations in the
processes of the indusfry’s functioning.
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Ex Professo - With knowledge of the matter

Research reasons

* The IT industry occupies a significant place in the world's
economy and continues to increase its influence.

« The rapid digitalization and the environment's increased
functioning entropy highlight the importance of stable IT
industry functioning.

« Crises and military conflicts contribute to the need for
effective forecasting and predicting the dynamics of the IT
industry.

Research target : Ukraine

The goal of this study is to explore the efficient usage of fuzzy decision
support systems (DSS) forecasting and predicting the dynamics of the IT
industry functioning, using Ukraine's IT industry as an example.
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Key notes about Ukrainian IT industry

- By the end of 2021, it accounted for 37% of
Ukrainian service exports, generating 6.8 billion USD
in revenues.

« The IT industry engaged 285,000 IT specialists and
contributed USD 800 million in tax revenue in early 2022.

» The impact of the Russian-Ukrainian war led to a decline in
IT exports in March 2022, losing 35% of the volume
compared to the previous month.

« The war also resulted in emigration among IT specialists,

with approximately 100-150 thousand leaving the country.
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Indicators in
terms of population

External stimulus:
War, Covid, etc.

The general state

Level of social

Indicators in
terms of investors

Level of social

The general state

of the country's security security of the country's
economy economy
Availability of IT Level of economic Level of economic Quality of IT
education security security education
Pace of Pace of
digitalization digitalization
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\/

State of the IT
workforce
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the IT industry for
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Attractiveness of
the alternative
industries for

Ex Professo - With knowledge of the matter

IT industry
external and internal
factors influence graph

investment
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Investment Trends
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Expected ratings Expected changes
in the IT industry
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State of the IT /
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Ex Professo - With knowledge of the matter

Indicator

Fezult analysis

Obtained result Statistical data Clarification
2021: BELOW 5% emigration rate DSS forecasts no change in emigration trend,
MODERATE which iz support by statistical data available
General by the end of 2021
population and | 2022: MODERATE 13% emigration rate | DSS predicts increasing emigration frend of IT
IT specialists' specialists due to the worsening economic
emigration situation in a war-torn country, despite the
trend industry's growing popularity compared to
other sectors
2023 (6 months): 0% emigration rate DES  still forecasts an  increase in  the
MODERATE emipgration of IT professionals, although the
prowth rate 15 gradually decreasing
2021: NO CHANGE 51% - outsourcing DES forecasts no changes in the companies”
companies; shares, which iz supported by statistical data
40% - product and indicating a lack of stimuli for any significant
gtart-up companies shifts.
2022: SHIFT TO 41% - outsourcing DSS predictz an increasing share of product
IT industry PRODUCT companies; companies due to preference for more
subindustry 39% - product and financially stable workplaces. Statistical data
shares start-up companies supports this trend as outsource IT companies
become less popular.
2023 (6 months): 36% - outsourcing DSS predicts the development of a trend
SHIFT TO companies; towards an increaze in the share of product
PRODUCT 64% - product and companies, which is confirmed by statistical
start-up companies data
2021: FAST 353% private DES forecasts continued fast prowth of private
GROWTH investments growth | investments into Ukraine IT industry. Growing
size of IT industry and relatively cheap and
IT industry highly educated IT workforce keep it attractive
investments for investments.
trend 2022: DECLINE 50% drop in private | D53 predicts a decline in Ukraimne's IT indostry
investments private investments, which iz supported by
statistical data available by the end of 2022
2023 (6 months): 59% drop in private | DSS predicts a trend of further decline in
DECLINE investments investmnent, which iz confirmed by statistical
data
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Experiment results

A set of initial data for three different scenarios was

compiled for Ukrainian IT industry:

forecasting of IT industry performance for the end of
2021,

forecasting of IT industry performance for the end
of 2022 considering the impact of Russo-Ukrainian war
in 2022

forecasting of IT industry performance for 6 months of
2023 in the context of foreign events.

The results show a reasonable level of
correlation between the fuzzy inference
results and actual statistical data

A Fund of the

L%IE\NCY President

of Ukraine
abon




Ex Professo - With knowledge of the matter
R

esult analysis
Indicator Obtained

result Statistical data Clarification
General . -
population Based on the available statistical data from Resea rCh ta rget " Indlan
and IT BELOW . . the end of 2022, FuzzyKIDE predicts a 1
specialists MODERATE <Y TN it consistent emigration trend with no Experl ment resu ItS
emigration significant change.
1ol for 2022 forecast
FuzzyKIDE predicts a continued growth in
the IT workforce. This projection is
IT attributed to the increasing popularity of IT
workforce MODERATE 10% of IT as a career choice, facilitated by the . -
growth GROWTH workforce growth widespread availability of IT education I ndlan I T Industly
trend opportunities and the persistent wage
disparities compared to other industries.
T industry 60% Outsourcing Companies; DSS fo-reclasts a stat|-c out-look ff)r the The /‘ES.U/tS ShOW a /'6550/73[7/6’. /e Ve/ Of
subindustry  NO CHANGE 40% product and start-up companies’ shares, which aligns with the - ~o rrafqtion between the fuzzy inference
. statistical data suggesting the absence of L
shares companies stimuli that would lead to substantial shifts. results and actual statistical data
DSS predicts a sustained rapid growth of
IT private investments in the Indian IT
industry RAPID record private industry. The industry's expanding size,
investments GROWTH investments growth coupled with its cost-effective IT workforce,
trend maintains its attractiveness for investment
opportunities.
FuzzyKIDE predicts ongoing growth in
T ratings for the Indian IT industry. This
industry R 40th place forecast is substantlate_d by st?tlst_lca! _data
. globally that demonstrates the industry's significant
ratings progress, as it advanced from the 46th to

the 40th position within a span of one year.
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Ex Professo - With knowledge of the matter

Research conclusions

narket experiencing high growth wit potential.

-

nd uncertainties require effe IT industry
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Publication of project results

1.Presentation of joint scientific work at the International Conference on Artificial Intelligence IEEE
CAI 2023, USA: Forecasting IT Industry Trends Using a Fuzzy Decision Support System // In Proceedings of the
International Conference on Artificial Intelligence IEEE CAI 2023, USA, June 22-23, 2023. Pp. 181-182

2.Publication of research results in Proceedings of the 6th International Conference on Information
and Knowledge Systems, Springer LNBIP Series, Portsmouth, United Kingdom: Application of fuzzy
decision support systems in IT industry functioning //In Proceedings of the 6th International Conference on
Information and Knowledge Systems, Springer LNBIP Series, Portsmouth, United Kingdom, June 22-23, 2023

3. Publication of a joint research article in the Journal of Artificial Intelligence: Leveraging Fuzzy Expert
Systems:Operations Forecasting in the Indian IT Industry // The article was submitted to the journal «Expert system

with applications»

4. Dissemination of the joint research works above through the IEEE Xplore Digital Library: completelly
5. Submission of the final report on the results of the project: The report was submitted for consideration
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Thank you very much
for your attention!

Web page of the project on the university site:

https://op.edu.ua/international/projects/uk-ukraine-twinning-initiative-2
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