Enexkmponnuit xcypuan «Epexmuena ekonomika» 6KintoueHo 00 nepeiky HayKkoeux ghaxoeux
euoanv Ykpainu 3 numans exonomiku (Kamezopia «b», Haxa3z Minicmepcmea oceimu i
nayxku Ykpainu Ne 975 ¢io 11.07.2019). Cneyianvnocmi — 051, 071, 072, 073, 075, 076, 292.

Edexmuena exonomika. 2025. Ne 8.

DOTI: http:/doi.org/10.32702/2307-2105.2025.8.25
V]IK 339.7

A. Kaminskyi,
Doctor of Economic Sciences, Professor, Professor of the Department of Economic
Cybernetics, Taras Shevchenko National University of Kyiv
ORCID ID: https//orcid.org/0000-0002-6574-8138
V. Yatsenko,
PhD Student in Economics, Taras Shevchenko National University of Kyiv
ORCID ID: https//orcid.org/0000-0002-2925-7470

CURRENCY RISKS MODELLING OF UKRAINIAN AGRICULTURAL
COMPANIES LISTED ON FOREIGN EXCHANGES

A. b. Kamincoxuu,

0. e. H., npoghecop, npoghecop kagpedpu ekoHoMIUHOI KibepHemuKu,
Kuiscvkuu nayionanonuu ynisepcumem imeni Tapaca [lleguenka
B. O. Ayenko,
3000y8ay cmynens 0okmopa Qinocoqii,

Kuiscvkuu nayionanonuu ynisepcumem imeni Tapaca [llesuenka

MOJEJIOBAHHS BAJIIOTHUX PU3UKIB YKPATHCBKUX
ATPOKOMITAHIN MPEJICTABJEHUX HA 3AKOPJIOHHUX
OOHAOBUX BIP/KAX



Due to their focus on exports, Ukrainian agricultural companies face
significant currency risks. This issue is particularly crucial for public companies
that issue and trade their shares on stock exchanges in Warsaw, London, and
Paris. Although the effect of exchange rates on share returns is evident, modelling
and managing this risk for Ukrainian companies is still underexplored, which
highlights the relevance of this paper. The article aims to provide a comprehensive
analysis of the exposure to currency risks faced by domestic public agricultural
companies. This will help identify effective management strategies to ensure
financial stability. The study employs regression analysis on the weekly stock
returns of 11 companies from 2014 to 2024. We assessed how sensitive share price
returns are to unpredictable fluctuations in the exchange rate of the Ukrainian
Hryvnia against the US Dollar, Euro, Polish Zloty, and British Pound, as well as
to the Effective Hryvnia index. Our investigation also examined the time-varying
properties of these exposures, including the presence of leads and lags. The results
show that the stock returns of Ukrainian agribusinesses exhibit statistically and
economically significant sensitivity to exchange rate fluctuations. Positive
coefficients for bilateral exchange rates indicate that a devaluation of the hryvnia
boosts the market value of export-oriented companies due to increased cash
inflows in national currency. Moreover, the exposure varies significantly
depending on the currency: the highest sensitivity is recorded for the Polish Zloty
and the Trade-Weighted Hryvnia index, while the lowest is observed for the British
Pound. The analysis of time-varying properties revealed that market reactions
typically occur simultaneously. The high level of exposure indicates considerable
currency risks, exacerbated by the lack of a well-developed currency derivatives
market in Ukraine. The study's findings suggest that companies should implement
operational hedging strategies, such as balancing cash flows in different
currencies, selecting favourable currencies, and managing market geography to

ensure financial stability.



Cmamms npucesauenHa KOMIJIEKCHOMY Ni0X00)y 00 MOOeN08aHHs BAIIOMHUX
PU3UKIE  OIAIbHOCMI  YKPAIHCObKUX — ASPONPOMUCIOBUX KOMNAHIU, aKYIl AKUX
Komupyromscsi Ha Gonoosux oOipacax Bapwasu, Jlonoona ma Ilapuocy.
Mooentosanns 30ilCHIOBANOCL HA OCHOBI OYIHKU eaacmu4Hocmi 00OXiOHOCMI aKyill
00 HenepedbAuy8aHux KONUBAHb BATIOMHUX KYpCi8, abo0, [HWUMU CAOBAMU,
PO3PAXYHKY 3A2ANIbHUX eKCno3uyitl. J]oCiodicenHs 8KI0UA€E AHANi3 PI3HOMAHIMHUX
eracmusocmell eKCno3uyill, a came UBUEeHHs YymaAUBoCmi OOXIOHOCMI aKyiu 00
KOJIUBAHb 2PUBHI 3 YPAXYBAHHAM (PaKmopy no8HOMACUMAOHO20 6MOPESHEHHS POCii;
BIOMIHHOCMI Koe@iyienmie enacmuyHOCmi 3a1eNCHO BI0 GUKOPUCMAHHS DI3HUX
santom, wo oxkpim oonapa CILIA exnouanru eantomu Kpain-obicy axyiti — €8po,
nobCbKull 310muii. ma opumancokui @ynm. Oxpemy yeazy O0y10 NpuodileHo
O00CNIONCEHHIO YACOBUX GIACMUBOCMEL eKCNO3UYill 3d O00NOMO20K BUBYEHHS
suUNnepeodtcens i 3anisHeHb peakyill akyitl Ha 3MIiHU OOMIHHUX KYPCI8, WO 00360J5€
PO3KpUmMu HO8i ACneKmu npupoou ybo2o Asuwa. Emnipuuna yvacmuna cnupaemuocs
Ha pecpeciinuli aHaniz i3 BUKOPUCMAHHAM MUdNCHe80i Ooxionocmi axyiu 11
NYONIYHUX YKPAIHCOKUX A2PONPOMUCIOBUX KOMNAHIU, aKYii SAKUX MOp2YyIomsbCs 3d
KopOoHoMm, 3a nepiod 3 2014 no 2024 pix. Ompumani pe3yromamu 0eMOHCMPYIOMb
CMAamMUCmuyHo ma eKOHOMIYHO 3HAUyWy Yymaugicmes O0O0XiOHOCmi  axyiu
BIMYUBHAHUX — A2POXOJIOUH2I8 00 KOAUBAHL OOMIHHUX Kypcie. [lo3umueHi
KoeghiyicHmu enacmuyHocmi niomeepoNiCyroms NO3UMUBHULL BNIUE 0eBalb8ayil
2PUBHI HA PUHKOBY 8ApMICMb KOMNAHIU, WO MOJNCHA NOACHUMU IXHbOIO
ekcnopmuoio  opieumayiclo. Busaeneno, wo pieenv  exkcno3uyii  cymmeeo
8apIIOEMbCSL  3ANEIHCHO 610  3ACMOCOBY8AHOT ANIOMU:; HAUBUWIA YYMIUBICID
3agikcosana 00 NOILCLKO20 3710M020 MaA PearbHO20 epheKmugHO20 IHOeKC) ePUBHI,
Mool K HAUHUNCYA — 00 OPUMAHCLKO20 (QYHMA, BIOKPUBAOYU WIAXU OS5
ougepcughixayii cmpykmypu 8an0OmMHUX po3paxyukie. Bucokuii pisens excnoszuyii,
VIPABAIHHA AKUMU YCKAAOHIOEMbCA 8 YMO8AX GIOCYMHOCMI PUHKY GANIOMHUX
oepusamueis, 6KA3ye HA 3HAYHI PUBUKU MA 3A0XO0YYE KOMNAHIL 8Npoeaddicysamu

onepayitini cmpamezii xe0xcy8anHs, AK-Om 30ANAHCY8AHHS 2POULOBUX NOMOKIE,
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Problem statement and its relation to scientific or empirical objectives. The
agricultural industry of Ukraine plays a crucial role in the country's economy,
contributing significantly to GDP and exports, foreign currency revenues, and
employment. Moreover, it is vital for global food security. Traditionally, Ukraine
has been a leader in producing and exporting various agricultural products,
particularly sunflower oil, sunflower seeds, and meal (the top three), as well as
wheat, corn, rapeseed, and barley (among the top ten) [1]. The global commodity
markets' reaction to the onset of the full-scale invasion is a clear demonstration of
this importance. The news of the russian attack in February 2022 led to an
immediate spike in prices and shocks to several stock indices [2-5]. As the conflict
escalated and export blockades from seaports became a threat to food supplies, this
situation prompted the United Nations to adopt the Black Sea Grain Initiative in
2022.

The export orientation of domestic agricultural companies makes their
performance highly sensitive to exchange rate volatility and exposes them to
currency risks. This situation is particularly complex for domestic public
companies. Due to immature domestic stock market and limited options for raising
equity capital, many representatives from promising agricultural sector have
chosen to pursue initial public offerings (IPOs) on foreign stock exchanges, such as
the London Stock Exchange (LSE) or the increasingly popular Warsaw Stock

Exchange (WSE). As a result, Ukrainian companies are influenced not only by



fluctuations in the Hryvnia and the US Dollar (USD) but also by the currency of
the country where they are listed — either the British Pound (GBP) or the Polish
Zloty (PLN). These currencies' volatility can significantly impact asset pricing,
company performance, and investor decision-making. However, managing these
factors proves to be a challenging process. While it is not uncommon for
companies from developing countries and emerging markets to list their shares
abroad, this phenomenon remains underexplored, highlighting the relevance of this
study.

Literature Review. The sensitivity, or elasticity, of a company's market value
and share returns to unpredictable fluctuations in exchange rates is referred to as
exposure to currency risks. In the seminal papers of Adler and Dumas [6], as well
as Jorion [7], this exposure is quantified using the Bgp; coefficient in one-factor
(1) or two-factor (2) regressions. Specifically, f1gr; represents total exposure. A
positive value indicates that stock prices tend to rise when the exchange rate
increases, which suggests a devaluation of the national currency. Conversely, a
negative value implies the opposite relationship. On the other hand, B,gp ; signifies
residual exposure, also referred to by Chue and Cook as marginal exposure [8, c.
1349]. This represents how an individual company’s sensitivity to exchange rate
fluctuations differs from that of the market portfolio [9, c. 1699, 1703]. Marginal
exposure reflects the difference between total exposure and market (systematic)
one [10, c. 20].

Rit = ay + PreriERy + €15 (1)

R; ¢ — share returns of company i, ER, — foreign exchange rate returns, a; —
constant, f1gp;s — total exposure to currency risk, &; — error term, t — period;
all returns are be represented by the first difference of natural logarithms.

Riy = ay + Bopri ER¢ + Bru,i RM¢ + & (2)

RM; — stock index returns, Bry ; — the company's market or systematic risk,

P2er; — the residual exposure to currency risk.



The commonly used method for measuring exposures to currency risks has
not been empirically applied in Ukrainian academic literature, which primarily
relies on Value-at-Risk (VaR) or the assessment of exchange rate fluctuations and
currency positions [11-13]. This reliance may lead to suboptimal managerial
decisions. Additionally, as seen in works [14, 15], Ukrainian companies have not
been analysed, even in studies focused on Central and Eastern European countries.

The first attempt to calculate how Ukrainian agricultural companies' share
returns are affected by the bilateral exchange rates of the Hryvnia against the US
Dollar and the Euro (EUR), as well as a weighted trade index, showed statistically
and economically significant total [16] and residual beta coefficients [17]. This
contrasts with the puzzle of exposure to currency risks highlighted in various
papers by foreign scholars and suggests a significant interest in further studying
domestic business entities.

Research Gap. This study addresses several unresolved issues related to the
assessment and management of currency risk exposures faced by Ukrainian
agricultural companies. The research design is structured around a series of
interrelated hypotheses:

Hypothesis 1. Does the volatility of the Hryvnia exchange rate impact the
shares of Ukrainian companies listed abroad, particularly during the period of the
full-scale invasion?

Hy: By =0, stock returns are indifferent to unpredictable exchange rate
changes.

H

YN

: B, # 0, stock returns are sensitive to unpredictable exchange rate
changes.
If we fail to accept HJ at the 90%, 95%, or 99% confidence levels, a positive

value of fgg; will indicate that stock prices increase with an appreciation of the

exchange rate. This suggests a devaluation of the domestic currency, as higher cash
flows in the domestic currency enhance market value. In other words, it implies
that the economic agent is holding a long position in foreign currency. Conversely,

if Bgr; 1s negative, it indicates that stock values will rise with the strengthening of



the Hryvnia, suggesting a short position in foreign currency, if direct quotation is
used [18, 19].

Hypothesis 2. Does the sensitivity of Ukrainian companies' stock returns vary
with the rates of different currencies — USD, EUR, the Trade-Weighted index of
the Hryvnia, and the currencies of the countries where the shares are quoted (PLN
or GBP)?

H3: Busp,i = Beuri = Bindexi ~ BN = Bgep,;i companies' stock returns do
not depend on the choice of currency.

Hf: Busp, # Bruri # Bindexi # BpLn,i # Beep,i stock returns of companies
are influenced by the choice of currency.

If H{ is rejected at the 90%, 95%, or 99% confidence level, the unequal Bgg ;
values will indicate that Ukrainian agricultural producers' stock prices react
differently to unpredictable fluctuations in various currencies. This finding could
highlight opportunities to reduce currency exposure by selecting more favorable
currencies.

Hypothesis 3. Does the effect of unpredictable exchange rate volatility on

stock returns of Ukrainian business entities have time-varying properties?

H: Busp,: # 0 A Buspi1i = Busptai = Busprizi = 0

H:: Busp, # 0 V Busps1i # 0 V Buspsai # 0 V Buspiizi # 0

To address this question, we constructed regressions with lags and leads of 1
week, 1 month, and 1 quarter. The coefficients 3,1, B+4, B+12 represent the 'Lags,’
indicating the delayed reactions of stock returns, while B_;, B_4, B—1, represent the
'Leads,' indicating the advanced responses. If H3 is not accepted at 90%, 95%, or
99% confidence levels, it would suggest that there are economically and
statistically significant exposures, indicating time lags between unpredictable
changes in exchange rates and stock returns.

The analysis of the hypotheses mentioned above will provide us with a
comprehensive understanding of the types and forms of exposure to currency risk.

Purpose of the paper. The aim of this paper is to conduct a thorough analysis

of the currency risk exposures faced by Ukrainian companies in the agricultural



industry that are listed on foreign stock exchanges. This analysis is intended to
support effective management of sensitivity to unpredictable exchange rate
volatility, thereby ensuring the financial stability of these economic entities.

Results.

Data. The time frame of this study spans from January 3, 2014, to September
27, 2024. This period was chosen because before 2014, the Hryvnia was rigidly
fixed and fluctuated within a narrow range of UAH 5 to UAH 8 per USD between
2000 and 2008 and from 2009 to 2014. These earlier years are irrelevant for
analysis, but later dates do highlight companies' responses to Hryvnia fluctuations
during the ongoing war.

The sample for analysis includes 11 public agricultural companies that
continuously trade their shares on the LSE (Myronivsky Khliboprodukt SE,
Ukrproduct Group Limited), WSE (Kernel Holding S.A., Astarta Holding PLC,
Ovostar Union PCL, Agroliga Group PLC, Agroton Public Limited, MLK Foods
PCL (Milkiland N.V.), KSG Agro S.A., Industrial Milk Company S.A.), and Paris
EURONEXT (Agrogeneration SA). Although Agrogeneration is registered in
France, it operates exclusively in Ukraine, justifying its inclusion in the analysis.
Due to the inactive trading of shares and similar practices in other studies, we
utilized weekly closing prices and determined stock returns by calculating the first
difference of logarithms. Considering that the shares are traded on different stock
exchanges and quoted in various currencies, all prices were converted into
Hryvnias for uniformity in analysis.

To assess exposures, we utilized bilateral exchange rates of the Hryvnia
against the US Dollar and the Euro, along with the J.P. Morgan Real Effective
index. Bilateral exchange rates are presented using a direct quotation, which
indicates the number of Hryvnias per unit of foreign currency. In contrast, the
effective index uses an indirect quotation, with the Hryvnia serving as the base
currency [20]. According to the methodology of the National Bank of Ukraine

(NBU), a strengthening of the Hryvnia (indicating an increase in its exchange rate)



will, all else being equal, raise the cost of Ukrainian goods in foreign currencies
and negatively impact their price competitiveness in global markets [20].

To test the HZ, we examined how the shares of specific companies responded
to bilateral exchange rates of the currencies relevant to their quoted shares. This
included the Polish Zloty for companies such as Kernel, Astarta, MLK, Ovostar,
Agroton, Agroliga, KSG, and IMC, and the British Pound for Ukrproduct and
MHP.

The time series for the bilateral exchange rates are represented by the mid-
market spot rate, in accordance with International Financial Reporting Standards,
while the Effective index is represented by the closing values.

Given the strong interrelationships among exchange rates and potential
multicollinearity issues, we analyzed exposures to each currency using distinct
regression models. This approach aligns with the work of Alssayah and
Krishnamurti [21], while differing from the methodology outlined by Parsley and
Popper, who build multiple factor regression [18].

The information was sourced from Datastream, Bloomberg databases,
corporate websites, and the annual reports of companies. The calculations were
conducted in the R-Studio Desktop software environment, utilizing the R
programming language. Artificial intelligence was employed to correct technical
errors and optimize code performance; however, its application did not influence
the results obtained, nor the conclusions and proposals derived, which accurately
reflect the contributions of the authors.

Results of Testing H}.

The testing of H} was conducted based on the (1).

Rit = ay + Bysp, USD_UAH; + &y,
{Ri,t = a1 + Bingex; UAH_index, + &1, (D

R; ¢ — the return on shares of company i; « — constant, Sysp; i Bingex; — the
exposures of company i, where i € [1; 11], USD_UAH; — bilateral exchange rate

returns of the US Dollar to Hryvnia, UAH_index; — real effective Hryvnia index



returns (closing prices). All returns are represented by the first difference of
logarithms.

First of all, we note that the results do not allow us to confirm H} and the
assumption of insensitivity of Ukrainian companies' stock returns to unpredictable
fluctuations in the value of the Hryvnia (Fig. 1). The relevant coefficients are
statistically significant, and their values are different from 0 and even close to 1,
which contradicts the puzzle of exposures to currency risks and most previous
studies, but resonates with [22].

All elasticity coefficients calculated for bilateral exchange rates are positive,
indicating that share prices increase when the exchange rate rises. This, in turn,
suggests a devaluation of the Hryvnia. Therefore, if the national currency weakens,
the economic benefits should primarily accrue to export-oriented companies. This
is due to improved price competitiveness of their goods abroad and an increase in
cash flows that are converted into the national currency. Additionally, a weak
hryvnia is likely to benefit import-competing companies, as consumers tend to
prefer relatively cheaper locally produced goods over more expensive imports,
particularly in the case of absolute substitutes. These findings are consistent with
those of companies in the Philippines and Thailand but contradict the calculations

regarding exchange rate sensitivity for firms in Malaysia [18, p. 1004].
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Fig. 1. Total exposures to different currencies, OLS, weekly data,

3 January 2014 - 27 September 2024

Source: authors' calculations

Figure 1 presents only statistically valid models of some companies for

general understanding; other results are available upon request.

The exposure to the Effective index of Hryvnia is negative for all analysed

companies. This observation aligns with previous conclusions and assumptions, as

it results from the different ways exchange rates are quoted. When bilateral

exchange rates use direct quotation (where the foreign currency is the base

currency, e.g., | USD = n UAH), the Trade-Weighted Hryvnia index behaves



conversely (with UAH in 2021 set at 100). Therefore, an increase in bilateral
exchange rates suggests a decline in the value of the national currency, which
would enhance the competitive position of national producers abroad. Conversely,
a rise in the trade-weighted index would indicate a strengthening of the hryvnia
and a decrease in price competitiveness.

The coefficients are generally consistent with theoretical frameworks and
existing research; however, they contradict some studies, such as those by Chow
and Chen. Their research found that Japanese firms experienced a negative 3 when
using a direct quotation of the trade-weighted index. This indicates that the
devaluation of the Japanese yen negatively affects the profitability of local
companies, primarily due to their reliance on imported factors of production [22, c.
160-161].

Results of Testing HA.

To test HZ, (1) was augmented with similar equations to account for potential
sensitivity to changes in EUR, PLN and GBP mid-market quotes (2), continuing
several similar studies e.g. [18].

Ri¢ =a; + Pgy i EUR_UAH, + &y
Rit = a3 + Pprni PLN_UAH, + &3, (2)
Riy = a4 + Pgppi GBP_UAH, + €4

EUR_UAH,;, PLN_UAH;, GBP_UAH,; — bilateral exchange rate returns of
EUR, PLN and GBP to UAH, Bryri, Bpini» Beep,i — the exposures of company i;
the meaning of the other variables is similar.

The main assumptions at this stage of the study are twofold: first, to obtain
different coefficients based on the chosen currency; and second, to identify
relatively higher exposures to the currencies of countries where firms issue shares.
Significant differences in the sensitivity of coefficients Bggr; could potentially
explain puzzle, particularly for developing countries and emerging markets. In
these regions, economic agents often opt for developed country stock exchanges
for trading, which exposes them to the unpredictable volatility of various

currencies.



Overall, the results obtained do not support the HZ for most companies, as the
sensitivity coefficients to different currencies are significantly different (as seen in
Fig. 1). In absolute terms, the stock returns of Ukrainian public holdings are, on
average, most sensitive to changes in the weighted hryvnia and the PLN (B,gex =-
1.0228 i Bpn=1.0166). The USD exhibits slightly lower elasticity with
(Busp=0.9531), while the lowest sensitivities are observed for the EUR and GBP,
with (Bgyr=0.723 Ta Bggp=0.685). Consequently, an unpredictable 10% change in
the relevant exchange rates is likely to produce an average share price change of
10.23%, 10.17%, 9.53%, 7.23%, and 6.85%, respectively.

Our sample of 11 companies shows significant variation in the results. For
example, all fgr; values for Kernel appeared to be completely insensitive to all
currencies, likely due to a possible delisting from the WSE. In contrast, Astarta
showed indifference exclusively to the USD. The company Ovostar displayed
similar exposures, with the differences between the coefficients being around 2%
(Bpy = 1.006, Bysp = 1.026, Bindgex = -1.045). In comparison, companies like
MLK, MHP, and UKRPRODUCT exhibited significant differences in the
sensitivity of their stock returns; the deviations of their exposures to other
currencies from fSy¢p ranged between 13-15%, 21-27%, and 33-35%, respectively.
Moreover, the coefficient values themselves also varied considerably, ranging from

the lowest Byrrproduct;eur at 0.636 to the highest (in absolute value)

Bagrogeneration; index at -1.143.

The calculations confirm, to some extent, the second assumption, which is
primarily applicable to companies listed on the WSE. However, this assumption
does not hold true for participants on the LSE and Paris EURONEXT. Specifically,
five out of seven companies on the WSE exhibit significantly higher sensitivity to
PLN exchange rate fluctuations, fp;y, compared to their sensitivity to USD
exchange rate fluctuations, f;;sp. The differences are as follows: Agroton by 15%;

MLK by 14.52%; Agroliga by 13.43%; KSG by 11.07%; and IMC by 8.64%. This



indicates that their share prices are more responsive to unpredictable PLN volatility
than to USD volatility, aligning with theoretical expectations.

Conversely, some companies show similar sensitivity to both currencies, such
as Ovostar, with a difference of 1.95%, and Astarta, with a difference of 3.04%'.
For companies on the LSE and Paris EURONEXT, the assumption is only partially
valid. For instance, the sensitivities Sgyr for Agrogeneration and f;gp for MHP
and UKRPRODUCT significantly differ from fSysp, with differences of 16.5%,
27%, and 32.79%, respectively. However, these values are in the opposite
direction; these companies exhibit less sensitivity to fluctuations in EUR and GBP
compared to USD, which contradicts the expected outcome.

The results obtained in this study align well with similar research, which has
shown a predominance, mostly positive, of § values related to USD in South-East
Asian countries when compared to other currencies. In some cases, other reserve or
regional currencies play a significant role, such as the JPY in Hong Kong and
Singapore, and the EUR in Taiwan, showing little regard for GBP [18, c. 997].

Results of Testing H3.

The HJ test was designed to examine the assumption that unpredictable
exchange rate volatility, as measured by the mid-market quotation, influences
stock returns with lags [, 44,412 Or conversely with leads f_; _4_1, (4). This
research builds on several previous studies that investigate the time-varying

properties of exposures, particularly referenced in [22].
( Rit =as + Bysp-1; USD_UAH_; + &5;
Rit = a¢ + Pusp-a, USD_UAH_4 + €4,
Riy = a; + Bysp- USD_UAH_1; + &7,
Rie =g + Pus 41, USD_UAH, + &g, ®
Rit = a9 + Bysp+4,i USD_UAH, 4 + &9
\Rit = @10 + Busp+12,i USD_UAH, 1, + &1

USD_UAH_,, USD_UAH_,, USD_UAH_,, — foreign exchange rate returns
with a lead of 1, 4, and 12 weeks; USD_UAH,,, USD_UAH,,, USD_UAH,, —

! Compared t0 Bingex. since Byspwas statistically insignificant



foreign exchange returns with a lag of 1, 4 and 12 weeks; fysp_1; and others —
respective exposures; the meaning of the other variables remains the same.

Similar calculations were conducted for the exchange rates of other
currencies.

Contrary to previous hypotheses, these calculations do not refute Hg.
Although the coefficients 41, f+4, f+12 do not approach zero, their values are
relatively uniform and significantly lower than £3,,,;4. This suggests that the lagged
changes in exchange rates have an insignificant impact on the Ukrainian
companies' shares returns (Fig. 2).

Nevertheless, the coefficients that differ from zero offer interesting insights
that allow us to categorize companies into three classes:

1. Late Responders: these companies react with a delay of one week, (5,4,
including Ukrproduct, Kernel, and KSG;

2. Early Responders: these companies see their stock returns react earlier—by
one month fS_,—such as Agroliga, Ovostar, MHP, and Astarta’;

3. Indifferent Companies: these companies show no significant response to
time lags, including Agroton, MLK, and Agrogeneration.

Notably, IMC displays some variability in its results, as its dependent variable
reacts to exchange rate fluctuations both late (after one week) and early (after four
weeks). Additionally, only company Astarta exhibits a statistically significant

B+12, Indicating a possible reaction lag of 12 weeks (one quarter) for its shares.

2 4 out of 5 MHP and Astarta models confirm a 1-month lead, while 1 model confirms a 1-week
delay



EUR Mid_lag_1l 0.202** EUR_Mid_lag_l 0.338%%x
(0.093) (0.113)
PLN Mid lag_ 1 0.201** GBP_Mid lag_ 1l 0.327*%x
(0.094) (0.111)
UAH effective_lag_l -0.233**UAH effective_lag_l -0.266
(0.103) (0.128)
Constant -0.0001 -0.0001 -0.0001Constant -0.001 -0.001 -0.0003
(0.003)  (0.003)  (0.003) (0.004) (0.004) (0.004)
Heteroscedasticity (p-value) Heteroscedasticity (p-value) 0.25 0.247 0.439
Autocorrelation (p-value) Autocorrelation (p-value) : | 1 0.999
F-statistic (p-value) F-statistic (p-value) 0.00305*** 0.00335*** (0,0382*
R-squared (%) 0.84% 0.82% 0.91% R-squared (%) l.6% 1.57% 0.79%
Adjusted R-squared (%) 0.66% 0.64% 0.73% Adjusted R-squared (%) 1.92% 1.39% 0.61%
Observations 559 559 ssg Observations 546 546 546
R2 0.008 0.008 0.009 RZ2 X 0.0le 0.008
Adjusted R2 0.007 0.006 0.007 Adjusted R2 = 05012 0:906
Residual Std. Error (df = 557) 0.076 0.076 0.076 Rfi’—d‘ial S5td. Error t;df = 544) 0.089% 0.090
F Statistic (df = 1; 557) 4.732**  4.598**  5,10gxxF Statistic (df = 1; 544) s i I il
Kernel Ukrproduc
EUR_Mid_lag_l 0.472%%% USD_Mld_léé.d_‘? =0 RAR
(0.182)
EUR Mid leac —0. 1664
PLN Mid lag 1 0.438%* ae St b
(0.184) 19-969
. PLN Mid lead 4 -0.187*%*
UAH effective_lag_l =-0.457** = = = (0.065)
(0.203)
UAH effective lead 4 ). 206% %
USD_Mid lag_l 0.420** ~ - 0.072)
(0.213)
Constant ).003
Constant -0.002 -0.001 -0.001 -0.002 (0.002)
(0.006) (0.006) (0.006) (0.006)
Heteroscedasticity (p-value) ).54
Heteroscedasticity (p-value) NA NA NA NA Autoc lation (p-value) ).977
Autocorrelation (p-value) NA NA NA Na F-statistic (p-valug) ).00433*
F-statistic (p-value) NA NA NA Na R-squared (%) 1.47%
R-squared (%) 1.19% 1% 0.9%  0.ggy hdjusted R-squared (3) ot
Adjusted R-squared (%) 1.01%  0.82% 0.728 0,51 Observations e
Observations 559 559 559 559 Qd . b
R2 0.012  0.010 0.009  0.007 :5“‘;‘; o Ereor af = 54 ‘j"j‘:; -
Adjusted R2 0.010 0.008  0.007 0.005 | oo e RN A Y i i
) F Statistic (df = 1; 549) 8.208* 8.229
Residual Std. Error (df = 557) 0.150 0.150 0.150 0.150
F Statistic (df = 1; 557) 6.713%** 5,634** 5.058%* 3,880%* Pp<0.1; **p<0.0S; **%p<0.01
KSG Ovostar

Fig. 2. Total exposure to exchange rate fluctuations, including time-

varying properties (leads and lags), OLS regression, weekly data, 3 January

2014 — 27 September 2024

Source: authors' calculations

Figure 2 displays only statistically valid models of selected companies for

general understanding; other results are available upon request.

Additionally, the absolute values of . are significantly lower than f,,,;4. The

lowest elasticity for the mid-market quote is attributed to Byyrproduct;zur at 0.636,

while the highest economically significant value is Bykrproduct;eur at -1.143. The



range of [ values, considering lags and overshoots, varies from -0.117 for
Bimc,usp lag a4 10 0.472 for Byse rur 1ag 1- This means that a 10% increase in the
USD exchange rate could cause IMC's stock price to decline by 1.17% one week
later. Conversely, if the EUR price increases, KSG's stock could rise by 4.72%
four weeks later. These findings completely contradict the conclusions of Chou
and Chen, who reported that less than 30% of Japanese companies react to changes
in the yen exchange rate with a delay of one month, while 88.5% respond with a
delay of two years. They categorize these responses as transactional and economic
exposure, respectively [22, p. 160-161].

Notably, there are differences in the signs of the coefficients. While the
coefficient Sz is consistently positive for all bilateral exchange rates and negative
for the weighted index. In contrast, the coefficients [, exhibit varied signs; they
are mostly negative but sometimes show the opposite signs compared to the
originally calculated exposures. For instance, all 5, values for Astarta, Agroliga,
and Ovostar with respect to bilateral exchange rates are negative, while their values
for the Hryvnia index are positive. This is in direct opposition to the results
obtained from the H} and HJ tests. Conversely, the sensitivity coefficients for
Kernel and Ukrproduct align completely with £3,,,;4, displaying positive S values
for bilateral exchange rates and negative values for the weighted Hryvnia index.

The testing of hypothesis H3 yields two unexpected conclusions. First, if we
interpret the results of regressing stock returns on current changes in exchange
rates as indicative of transactional rather than economic exposure — following the
logic presented by Chou and Chen [22, p. 160-161] — then high values of £5,,,;4 for
domestic enterprises relative to 5 suggest the presence of transactional exposures.
This stems from the inability to effectively hedge these risks in the absence of a
currency derivatives market in Ukraine.

Secondly, a high positive f,,;4 may indicate temporary advantages from
converting export earnings into the national currency at a favorable depreciated
exchange rate for the Hryvnia. However, this positive effect of devaluation could

be short-lived, as it may lead to rising prices for imported components (such as



seeds, equipment, and, most critically, fuel and energy resources), resulting in low
or even negative values for fy. In this scenario, the calculated sensitivity
coefficients would confirm the existence of a related puzzle, consistent with the
findings of a majority of previous studies.

Conclusions and Future Research Directions. The analysis we conducted,
based on the formulation and testing of three hypotheses, enabled us to draw
several conclusions regarding the management of exposure to currency risks.
These conclusions can be relevant for both short-term and long-term strategies.

Given the high values of fgp ;, managing exposure to currency risks should be
a priority for corporate management due to the potential negative effects on the
market value of companies. This task is complicated by the lack of a currency
derivatives market for the Hryvnia. The first conclusion is that, under these
conditions, agricultural companies should actively utilize all available instruments
for operational hedging. The most common approach involves balancing incoming
and outgoing cash flows, as well as assets and liabilities in different currencies.
This practice is noted in nearly all annual reports of the entities analysed.

The second conclusion highlights the issue of currency deficit. While most
agricultural businesses are focused on increasing Dollar revenues, some entities are
seeking ways to attract Hryvnia inflows. For example, companies IMC and
Agrogeneration have begun selling products within Ukraine and offering services
such as storage, drying, or shipment of grain to other companies. The further
expansion of these activities can ensure a consistent flow of Hryvnia revenue to
meet local currency expenses, illustrating a classic example of natural hedging.
KSG, for its part, has increased its focus on export expansion by broadening its
market reach to generate sufficient foreign exchange. Additionally, KSG is
providing land cultivation and harvesting services to other export-oriented
companies. In this scenario, KSG can facilitate foreign exchange transactions,
allowing external exporters to pay for services in USD from the foreign exchange
proceeds they receive. This approach will help ensure a stable, albeit modest,

inflow of foreign currency for the company.



The third conclusion focuses on how exposures are managed, particularly
through the selection of a favourable payment currency. This strategy allows firms
to capitalize on the opportunity to receive cash flows in 'exotic' currencies such as
EUR, GBP, Swiss Franc (CHF), and Japanese Yen (JPY). By doing so, companies
can attract cheaper debt capital or effectively cover the costs of imports.

The fourth conclusion pertains to the long-term strategies for managing
currency risk in Ukrainian agricultural companies. In addition to the previously
mentioned strategies, Ukrainian agrarians can consider several alternatives. These
include long-term contracts that fix prices in stable currencies (as seen with
Agrogeneration), incorporating currency clauses (as practiced by Ukrproduct),
optimizing currency payment terms to ensure that outgoing and incoming cash
flows are in the same currency but on different dates (exemplified by KSG), and
employing acceleration and anticipation strategies (as implemented by MLK).
Furthermore, they can price goods or services sold in the domestic market in
foreign currencies or peg them to foreign currencies (as done by KSG), choose the
appropriate financing currency, and manage their currency structure (with
companies like Astarta raising debt capital in earned EUR, and MHP and Ovostar
also participating). Almost universally applicable is the practice of netting
receivables and payables in foreign currency, effectively balancing cash flows.

Future research opportunities include examining additional aspects of
exposure to currency risks. This will help identify the reasons behind the
sensitivity of stock returns to unpredictable exchange rate volatility and determine

effective management tools.
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