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DATA MANAGEMENT AS A TOOL FOR ECONOMIC SUSTAINABILITY:
APPLICATION TO CURRENCY RISKS OF TECHNOLOGY ENTERPRISE

The global economy is entering into recession and markets excessive volatility. Market disruptions implications would be liquidity
loose of enterprises’ balances, eroding assets and turning to losses, supply chains, and operational instability, outplacements, etc.
Moreover, exchange rates will fluctuate unpredictable and currency risks will rise. Consequently, these tendencies will lead to the
volatility of the currency market as one of the most sensitive parts of the modern economic system. Therefore, it drives a need for looking
at the possibilities to apply data management to constant and frequent analysis of distress factors for enterprise economies, such as
currency risks, to ensure their sustainability.
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Auenko B.O. YMPABNIHHA OAHUMU AK IHCTPYMEHT EKOHOMIYHOI CTIMKOCTI: 3ACTOCYBAHHSA OO0 BAIOTHUX
PU3UKIB TEXHONOIYHOIo NiANPUEMCTBA

3MeHLIeHHs obcsriB CBITOBOI TOPriBMi, NopyweHHs rnobanbHoi (iHAaHCOBOI CTIMKOCTI, Bif'€MHI TEMNU €KOHOMIYHOrO 3pOCTaHHS
GinbLIOCTi KpaiH CBITY, 3arocTpeHHs GoproBoi kpu3n, a Takox naHgemis COVID-19 6e3cyMHIBHO BkadylTb Ha mepexid cyvacHoi
MiKHApOZHOI eKOHOMIKM y hasy peuecii, Wo Bxe BigobpaxaeTbCs HaaMIpHOK HecTabinbHICTIO Ta HenepenbadyBaHICTIO TOBApPHMX
Ta hiHaHCOBMX pWHKiB. Hacnigkamy 3azHavyeHux MpoueciB Ha MIKpPOPIBHI MOXYTb CTaTy BTpaTa MiKBigHOCTI GanaHciB nignpuemcrs,
PO3MVBAHHS aKTVBIB Ta NEPETBOPEHHS Ha 30MTKM, PO3PMB NaHLIIOMB NOCTABOK, HACTaHHS onepauinHoi HecTabinbHocTi Towo. JlorivHo,
LUIO Ui TeHAEHUT Npu3BeayTb A0 HeCTabinbHOCTI BaMOTHOIO PUHKY 3arafiom Ta HeNporHO30BaHOTO KOMMBAHHS BamoTHOMO KypCy 30Kpema,
AK OfHiel 3 HAaMGINbLL YyTNMBUX CKINAZOBKX Cy4aCHOI EKOHOMIYHOIT CUCTEMMU, L0, B CBOK Yepry, HEOAMIHHO Npu3Bese A0 NiABULLEHHS
BaSIOTHUX PU3KKIB. B 4aHOMy KOHTEKCTI, 0COBNMBOro 3Ha4eHHs HabyBatoThb ifeHTUdiIKaLis, aHania Ta ynpasniHHS BantoTHUMU pU3nKamu,
LLIO BUCTYNAE HEBIA EMHUM €f1IEMEHTOM 34iICHEHHS 30BHILLHbOEKOHOMIYHOI AisnbHOCTI. CBITOBOK NPAKTUKOK AOBEAEHO, LU0 irHOpYBaHHS
BasIOTHUX PU3MKIB NPU3BOAUTL A0 HEBAAY 3HAYHOT YACTKM 30BHILLHEOEKOHOMIYHMX OnepaLii Ta, Ik HacNidoK, 3HWKEHHA peHTabenbHOCTI,
Lo 0COBMMBO akTyanbHO AN BITYM3HAHMX Nignpvemcts. OpHak, peanisauis pusnK-MeHemKMEHTY CYTTEBO YCKMaAHAETLCA BHACOOK
HenepenbayyBaHoi i WBWAKOI BONATUMBHOCTI BaSIKOTHOTO Kypcy, a Y BUNaAKy 3AiNCHEHHS JOBrOCTPOKOBOI CMiBMpaLi — HEMOXIUBICTIO
nobyfoBM TOYHOTO NPOrHO3y AN BW3HAYEHOrO0 YacOBOMO FOPWU3OHTY, 3YMOBMIOIOYM HEOOXIOHICTb BMKOPUCTAHHS aBTOMAaTU30BaHWX
MmeTogiB ynpasniHHa. O6’ekToM gocnifxeHHs 6yno obpaHo AepxaBHe MiANPUEMCTBO «AHTOHOB» SIK OAMH i3 MPOBIAHWX BUMPOGHUKIB
BMCOKOTEXHOMOTYHOI NPOoAYKLUii B YkpaiHi, ke HWHI aKTUBHO Npautoe Hag CMiflbHUM YKpPaiHCbKO-TYpPeLbKMM NPOEKTOM 3 po3pobku Ta
BMpOBHULTBa niTaka AH-188. B cTaTTi 4OCNIOXYIOTECA MOXNMBICTb Ta HANPSMU 3aCTOCYBaHHS IHCTPYMEHTIB aHanidy gaHux (Data Sci-
ence) ANnsa ynpaeniHHA BamiOTHAMK pU3KMKaMW BUCOKOTEXHOMOTiYHMX NIANPUEMCTB i3 CKNagHUMM 30BHILLUHBOEKOHOMIYHUMU onepaLisiMu.

KntoyoBi cnoBa: pu3unk, BanoTHWN pU3KnK, yNpaBniHHA BantOTHAM PU3VMKOM, YPaBniHHS 4aHUMM, 30BHILULHBOEKOHOMIYHA AiSNbHICTb.

SAueHko B.A. YNPABMEHWE OAHHbIMM KAK WHCTPYMEHT 3KOHOMWYECKOW YCTOMYUBOCTWU: MPUMEHEHWE
K BAITKOTHbIM PUCKAM TEXHOJIOT'MYECKOIO NPEANPUATUA

MwupoBas 3KOHOMWKa BCTyNaeT B PELEeCCUi0 U PbIHOK CTAHOBUTCH YPE3MEpPHO HeyCcToMuMBbIM. [TocneacTBusmMy nNpoBanos pblHKa
MOryT ObITb CHUXEHME NUKBMAHOCTY BanaHca npeanpuaTuii, obecleHnBaHe akTMBOB, YObITKM, pa3pyLleHne Lienoyek nocTaBok, BO3-
HWKHOBEHMWE OnepauvoHHas HectabunbHOCTb U T.4. Bonee Toro, 0GMeHHbIe Kypchl ByayT Henpenckadyemo konebarbcs, a BanoTHbIe
puckn Bo3pacTyT. CnegoBaTtenbHo, NogobHble TEHAEHL MM NPUBEaYT K HECTabUNbHOCTM BanOTHOMO pbiHKA Kak O4HOW 13 Hanbonee YyB-
CTBUTENbHbIX YacTEN COBPEMEHHON 3KOHOMUYECKON CUCTEMbI. Takum 06pasom, NosBMSETCA HEOOXOAMMOCTb B aHann3e BO3MOXHOCTEN
NPUMEHEeHUs ynpasreHns AaHHbIMY AN NOCTOSHHOIO K 4acToro aHanmnsa pakTopoBs ynaaka npeanpusiTUin, Takux Kak BantoTHbIE PUCKY,
ansa obecneyeHnst Nx yCTon4YMBOCTY.

KntoueBble cnoBa: PVICK, BantoTHbIN pUck, ynpasrieHne BamtoTHbIM PUCKOM, YNpaBneHne AaHHbIMW, BHELLHESKOHOMUYECKas fae-
SATENbHOCTb.

Problem statement. The decline of world trade and
global economic growth, financial stability shocks,
and the COVID-19 pandemic undoubtedly indicate the
recession of the modern international economy. Obvi-
ously, it will lead to financial market instability and
consequently unpredictable exchange rate fluctuations
and rise of currency risks. In this context, the identi-
fication, analysis, and management of currency risks,
as an integral part of foreign economic activity, are
of particular importance. However, current currency
risks are hard to analyze and manage, that is why risk
management requires new approaches and tools for
instance Data Science.

Analysis of recent research and publications.
Demand for Data Science services, tools and applica-
tions are growing across most of economic and social

sectors, it will be increasing in the course of Fourth
industrial revolution, as envisaging by experts of the
World Economic Forum [1]. One of the major approaches
to the successful Data Science applications are multiple
collaboration of entities of common interest — public
private, domestic, foreign, international — in sourc-
ing, verifying, exchange, processing and application of
data [2]. The purposes of such complex collaborative
approach are to increase data sustainability, value and
reduce risks of various applications [3].

Sustainability of data processing and its implica-
tions is essential for positive economic effect on macro-
and micro levels: “A sustainable solution is one which
allows for the robust, repeatable and replicable use of
data occurs in different geographical and user-cases,
underpinned by a secure source of funding enabling
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continuity in the supply and analysis of data, to gener-
ate actionable insights” [3].

The data processing continuity close to real-time
comes as a need in a cases of currency risks in high
technology production with mixed (domestic and for-
eign) suppliers affecting by cross-influence of exchange
rates fluctuation. For example, Ukrainian enterprises
should react on risks of substantial UAH revaluation
for 16 per cent during 6 months at the end of 2019,
which has changed to rapid devaluation at similar level
during one month in 2020 [4]. One of the samples of
such need for real-time data management of currency
risks adjustments with respect of high tech and com-
plex supply is cargo and passenger planes production.

The purpose of the study is to present a way of
implementation Data Science tools to currency risk
management in high technology production with com-
plex foreign economic operations.

Presentation of the main research results.

I. Currency Risks of Antonov Company

One of the main strategic goals of the Ukrainian
planes producing Antonov Company for 2020-2024 is
to renew aircraft mass production of the An-1X8 fam-
ily (passenger (An-148 and An-158) and cargo planes
(An-178 and An-188)) including set up of international
joint production with highest priority of the Ukraini-
an-Turkish project An-188 [5]. Implementation of this
project will go along with currency risk since the joint
development and production of the aircraft involves
transactions in three currencies:

— UAH - the value of majority home-produced com-
ponents and assemblies, salaries and emoluments, the
main part of development and design costs;

— USD — most of the cash flows namely the price
of finished goods, aftersales service, currency loan
servicing;

— TRY - partially joint R&D costs, Turkish staff
training.

The Antonov Company is well-known for its fully
integrated production and cargo aircrafts export. How-
ever, the company traditionally imports the most com-
plex components. For instance, the An-188 aircraft will
be equipped with Turkish avionics ASELSAN, and the
third model An-188-120 will contain 4 turbo propeller
engines LEAP of the American company CFM Interna-
tional (CFMI) (table 1).

Table 1
Foreign economic operations
of An-188-120 production process

Credit (Export) Debit (Import)
. Currency payment
Engines LEAP risk: USD/UAH | Goods
Avionics Staff trainings Goods
ASELSAN and R&D research |risk: USD/TRY 1
Aircraft Avionics and
‘An-188-120 Goods Payments risk: USD/
UAH 1,USD/TRY |

Repair and Services Payments
maintenance risk: USD/UAH 1

Consequently, this project will create currency risks
influenced by two groups of factors: specifics of for-
eign economic operations (import-export operations,
joint R&D, staff training, operating cycle more than a
year) and volatility of currencies.

The analysis of currency volatility was based on daily
exchange rate data from January 1, 2019, to March 20,
2020 (320 observations) [9]. Statistical analysis showed
the following results: that average is typical, the cur-
rency risk is low and statistical data is homogeneous
since standard deviation close to 1, and the coefficient
of variation as the main quantitative measure of risk,
does not exceed 10% . Nevertheless, the TRY/UAH pair
has relatively higher risk level since the coefficient of
variation is 8.32% (table 2).

Currency Operations of Transport Aircraft: Au-188

Final Product
Antonov Company (Ukraine) - USD

Maintenance and Repair
Antonov Company (Ukraine) - USD

Design and Production Costs

Antonov Company (Ukraine) - U4H o I

Turboprop Engines (4 items) ; >7 o -~ %
[

1% - An-188-100 D-436-148FM (Ukraine) - U4H
2™ _ Ap-188-110 AI-28 (Ukraine) — UAH

3 . An-188-120 LEAP by
International (CFMI) (the USA) - USD

Aircraft Electronics i
ASELSAN (Twkey) - TRY o S §
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Ukraine and Twkey - UAH and TRY

Import

CFM

Export+
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Figure 1. Whence currency risk of An-188 project appears [6—8]
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Table 2
Statistical analysis and Value at Risk (using the Historical Simulation approach)
of currencies used in An-188 project [10]
| USD/TRY | TRY/UAH | USD/UAH
Statistical analysis
Average 5,7523 4,4667 25,6316
Range of deviation 1,3972 1,4262 4,9862
Mean deviation 0,26 0,37 1,29
%lf;'glr(zaré;’oéovarlatlon 4,59 8,32 5,02
Value at Risk (using the Historical Simulation approach)
Maximum losses (long), % -4,09 -6,05 -1,68
Maximum losses (short), % 4,75 3,29 1,58
Most probable losses, % 0,33% 0,17% 0,16%
Trend
Dynamics M l""l'lu._,_‘_ e - —-___=_-J
Forecast for 2020 — the NA
beginning of 2021
Trend equation y= 2(}53601’2;3+ 21’%'827(2 + y = -0,003x + 5,0511 y= 8{%%23 ;()2,;),03(13{;(2 +
Confidence coefficient, RI 0,7295 0,8226 0,8732
Risk Devaluation Revaluation Devaluation

Value at Risk method using the Historical Simu-
lation approach, on worst-case scenario, shows higher
losses of TRY/UAH pair in case of long position
(bought) and USD/TRY in case of short (sold) position
TRY versus the US dollar. However, the probability of
losses does not exceed even 1%, representing 0.33%
(risk of revaluation TRY/UAH), 0.17% (devaluation
of USD/TRY) and 0.16% (devaluation of USD/UAH).

However, the World Bank estimated that global eco-
nomic growth was 2.4%in 2019. It is the lowest indica-
tor since the financial crisis due to a decrease in world
trade and investment activity. According to tentative
forecast, global economic growth would slightly increase
by 2.5% in 2020 [11]. But obviously, the coronavirus
pandemic will significantly reduce global business activ-
ity this year. Thus, global value chains have been dis-
rupted due to the partial shutdown of China's industry,
while financial markets and international trade (espe-
cially oil, steel products, and food markets) have already
dramatically suffered in the first months of 2020. As
a consequence, the exchange rates of most developing
countries after a strong appreciation in 2019, will be
under significant pressure in 2020 — the current situa-
tion both of Ukrainian hryvnia and Turkish lira.

II. Currency Risk Management of the Antonov
Company

There are three types of money flows: USD/TRY
and USD/UAH are likely to devaluate, while TRY/UAH
is revaluating during March 2020. Nevertheless, both
Ukraine and Turkey have immature financial and cur-
rency markets, as well as the unstable political situ-
ation. That is why to minimize the risks of Turkish
avionics purchase it is better to use the counter-pro-
curement namely industrial offset. It is an excellent
example when a buyer of the aircraft sells naviga-
tion equipment for the manufacturer — Antonov Com-

pany. Moreover, there are two options for the parties.
Firstly, Antonov can buy avionics for other aircrafts,
in this case there is no need for trade financing or
credit insurance [12]. Secondly, in exchange for avi-
onics Antonov can provide staff training for the buyer
and/or partially cover expenses for extra R&D research
connected with the developments for the Turkish buyer.
With the use of industrial offset, some of the currency
risks can be neutralized to focus on managing USD/
TRY and USD/UAH.

Taking into account specifics of foreign economic
operations of Antonov Company and currency man-
agement tools, we have created the matrix of optimal
management of USD/TRY and USD/UAH volatility
(Table 3). Each tool has its own specific which should
be considered in currency risk management. Thus, the
most widely used tools are forwards and options includ-
ing zero cost options, as well as cross-currency swaps
which are suitable both for import and export oper-
ations. However, currency swaps usually have higher
costs, that is why they are not suitable for our case.
Limit Orders are used when current market rates are
less favorable for currency buyers, Stop Loss Orders
when negative movements are expected. Foreign Bank
Account is a tool for an importer, while Government
Exchange Risk Guarantee insurances against export
credit risk. Netting is the best tool for an enterprise
that provides active foreign economic activity. Pricing
Policy (invoicing policy) can be used only in situation
of dramatic changes in exchange rate since prices for
goods are fixed beforehand, while the Leading and lag-
ging strategy is flexible and easy to use.

However, the constant and unpredictable changes
in exchange rates make human management impossible
and require a need for an automated system of manage-
ment with the quick processing of data. In this case an
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Table 3
Matrix of currency risk management of Antonov Company
USD/UAH USD/TRY
Devaluation Revaluation Devaluation Revaluation

Government Exchange Risk

Forwards short Forwards long

Export |Forwards short Guarantee Put options short Put options long
Put options short Forwards long Sto EOSS Orders Government Exchange Risk
Put options long P Guarantee
Foreign Bank Account .
R . Industrial offset
é‘%ggtlggg%f ders E(é{ilgn Bank Account Leading and lagging Matching
Import Forwards short Netting
Debt Forwards long Put opti hort Pricing Poli . . .
Forwards short Call options long ut options shor r11p1ng olicy (invoicing
Call options short policy)
enterprise should create its own application to handle
data quickly and in the most convenient way taking REFERENCES:

into account all relevant factors. The main goal of this
application is to identify the best tool of currency risk
management for a particular operation based on its spe-
cific characteristics and currency volatility.

For Antonov Company this application should be
based on the following algorithm:

1. to determine the type of operation — import or
export;

2. to choose the currency of the operation -
USD/UAH or USD/TRY;

3. to calculate the percentage of a change in the
exchange rate over the last week;

4. to identify the best strategy of currency risk
management — to ignore risks (if rangeability, A is less
than 5%, to manage risks if 5% <A <33% and to avoid
the risk if A > 33%) [13];

5. to draft the most suitable tool within the chosen
strategy (Table 3);

6. to calculate the efficiency of the currency risk
iteration.

Such an application will increase the overall effi-
ciency of currency risk management and will allow to
allocate the economic resources (first of all, time and
human resources) for the core business activity.

Conclusions. The data processing is becoming more
and more urgent management issue to manage cur-
rency risks in high technology production with mixed
(domestic and foreign) operations and conditions of
unpredictable exchange rates fluctuation effectively.
The presented case of Antonov Company proves the
necessity of data management implementation into
currency risk management due to the cross-influence
of three exchange rates on the economic results of the
company. The automated system of currency risk man-
agement will increase the overall efficiency of currency
risk management and will allow allocating the economic
resources (first of all, time and human resources) for
the core business activity. Future work will aim at cre-
ating and testing an application to manage currency
risk effectively.
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