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ASSESSMENT OF AN EXCHANGE RATE’S FLUCTUATIONS IMPACT
ON THE FOREIGN EXCHANGE MARKET
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Abstract. The article analyzes the foreign exchange market functioning under the influence of
exchange rate fluctuations. The main factors determining the exchange rate in the existing
conditions have been determined. All course-forming factors are divided into fundamental ones,
which include the main economic indicators; technical conjunctural; extraordinary (unexpected)
and non-economical. The formation of the forward currency operations market trends, in
particular forward contracts, currency swaps, options and other financial instruments, was also
investigated. The income trends of the current currency market from quotes of the most used
currency pairs are briefly described.

It was concluded that the most predictable indicator in the current currency operations market is
the standardized exchange rate, determined on the basis of currency quotes of at least 6
commercial banks. When calculating the average arithmetic rate, the highest and lowest quotation
rates are not taken into account.

The future foreign exchange market trends depend on the choice of the monetary policy vector,
which is based on a qualitative and quantitative assessment. Since the processes in the currency
market have a fractal structure and cannot be predicted using classical methods, the provisions of
the fractal statistics theory are used for this purpose.

In particular, on the basis of existing quotations of the currency pair US dollar/Ukrainian hryvnia,
the Hurst indicator, which reflects the level of anti-persistence of the national currency exchange
rate dynamics, was calculated, and accordingly, its ability to change trends to the opposite in
periods of high volatility and in the presence of factors that cause it. The volatility of the national
currency rate and the level of anti-persistence of currency fluctuations depends on a number of
measures in the field of currency regulation and currency and monetary policy. At the same time,
any intervention of the state government in the exchange rate formation process causes a change in
the trend. The results of the calculations can be used for operational and strategic planning of the
business entities behavior on currency markets and measures aimed at countering the negative
impact of exchange rate changes.

Keywords: currency, exchange rate, foreign exchange market, foreign exchange operations, foreign
exchange regulation, foreign exchange operations, theory of fractal statistics, anti-persistence,
Hurst indicator.
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1. INTRODUCTION

The high level of exchange rate volatility against the backdrop of uncertainty in the financial
markets necessitates the division of foreign currency transactions into current transactions with
immediate delivery of currencies (Todd, Tom, Point) and forward transactions (options, futures,
forwards and swaps). Current foreign exchange transactions are performed within two business
days with high liquidity and currency spread. The availability of forward transactions makes it
possible to carry out appropriate transactions over a long period and hedge against the risks of
exchange rate fluctuations in the market. In these circumstances, the prognosis of exchange rate
fluctuations in determining factors that affect its formation becomes especially important.

2. THEORETICAL BACKGROUND

Woo Kang and Dagli (2018) has mathematically explored the impact of real exchange rate on
the export’'s volume in a number of countries, but due to the cyclicality of processes in the
economy, the volume of export operations is affecting the purchasing power of the country and
thus become one of the factors the exchange rate. Pareshkumar et al. (2014) has outlined factors of
currency rate’s impact and considered the use of fixed-term exchange operations as investment
instruments. Those views were partially split by authors which caused the necessity of the
following study.

Main conclusions of the framework were made considering the investigation of Shiller (2003),
who defines a wide range of risks that occur in financial market. Each national foreign exchange
market is in close correlation with world financial markets, but the level of exchange rate’s
volatility is higher in local markets. Interpreting some of the author’s conclusions, it was defined
that developed participants of the markets (governments of developed countries) can share the
risks; while non-highly developed markets could be managed through currency restrictions,
causing a reduction of national currency convertibility and higher fluctuations of its exchange rate
as a result. The forms of systemic risks in banking system had been described by Cifuentes (2003).
The author also created the model of deriving possible regulatory measures aimed at reducing
risks level, Fengxia and Mei (2016) had also outlined proposals of dealing with such risks.
Considering these papers, it has been worked out methods of quantitative and qualitative currency
policy management.

The processes of market globalization especially manifest through trends in the foreign
exchange market. Herewith, a great number of factors have an impact on and increase the
correlation between the exchange rates and transactions in the foreign exchange market.

The presence of problems raises the requirement of constant monitoring of trends, setting of
patterns and features of currencies turnover, foreign exchange transactions, the functioning of the
currency market and, in general, the currency system.

Dritsaki (2019) has used mathematical calculation for searching optimal parameter causing the
exchange rate volatility and modeled its impact with statistical models. Kravets and Gaponenko
(2015) suggested the use of a fractal method for that purpose. Considering that fractal statistical
elements were used for the evaluation of currency rate predictability in the framework.

3. RESEARCH OBJECTIVE, METHODOLOGY AND DATA

The purpose of the study is to investigate existing trends of current and fixed currency
transactions in Ukraine, to evaluate aspects of individual currencies’ and foreign exchange
transactions ratio. It has been conceptually distinguished the exchange rate and the fractal nature
of the exchange rate behavior. To achieve these results general scientific methods of generalization
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and synthesis; methods of system and comparative analysis, economic-statistical and mathematical
methods were used in the study.

4. RESULTS AND DISCUSSION

For successful transactions, the foreign exchange markets participants predict price movements
and take into account various economic and non-economic factors of exchange rate formation. In
particular, there are three groups named as fundamental; technical and unexpected factors.

The group of fundamental factors most characterizes long-term structural factors of influence.
It is a set of basic indicators of economic characteristics such as gross national product; industrial
production index; inflation index; exchange rate according to purchasing power parity; the level of
real interest rates; unemployment rate.

Technical factors are circumstantial, as they describe the basic patterns of behavior of exchange
rates in retrospect and determine what influenced the decision to buy or sell currency in the past.
So they have a psychological component too. Technical factors are used to perform technical
analysis. It predicts that the market has a memory that the movement of the course in the future is
significantly influenced by the patterns of its behavior in the past. This provides a high degree of
predictability.

The impact of fundamental and technical factors can be predicted. However, there are also
extraordinary, unexpected factors that can significantly change the dynamics and value of the
exchange rate. Usually, they are based on a non-economic component. Among them are force
majeure events - natural disasters, pandemics; political developments, change in policy vector and
central bank currency interventions. A new factor that strongly affected all types of markets after
2019 was the coronavirus pandemic (Fig. 1.)
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In conducting currency transactions, it is often used the real effective exchange rate (REER),
based on a trade-weighted average of bilateral exchange rates and adjusted by some measure of
correlative prices or costs. Changes in the REER thus take into account both nominal exchange rate
developments and a country’s inflation differential vis-a-vis trading partners.

Nominal EERs are calculated as geometric weighted averages of bilateral exchange rates. The
weights are derived from manufacturing trade flows and capture both direct bilateral trade and
third-market competition by double-weighting. Real EERs are calculated on the basis of the same
weighted averages of bilateral exchange rates and are adjusted by relative consumer prices in the
comparator countries (Woo Kang & Dagli, 2018).

Accurate measures of EERs are essential for policymakers and financial market participants
because effective exchange rates (EERs) are useful summary indicators that show the overall
strength or weakness of a country’s currency. Thus, the EEA can be used as an indicator of a
country's competitiveness, a threat indicator, a monetary policy tool, and the ultimate goal of such
policy.

Analyzing the international currency market, it should be noted that the dominant currency
used in transactions was the dollar. It was used in 90% of all bidding. The value of transactions in
the foreign exchange markets amounted to $ 8 trillion per day in 2021.

Sales desks in five countries - the United Kingdom, the United States, Hong Kong SAR,
Singapore, and Japan - facilitated 79% of all foreign exchange trading. Trading activity in the
United Kingdom and Hong Kong SAR has grown by more than the global average. Mainland
China also recorded a significant rise in trading activity, making it the eighth largest FX trading
center (Pareshkumar et al., 2014).

The analysis of the foreign exchange market by instruments enables the conclusion that the
upward trend is not stable by any instrument except Currency swaps. After all, the total turnover
for the analyzed period grew by $277 billion (by 5.7% in relation to the total volume of turnover)
(Fig. 2.).
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Fig. 2. Foreign exchange market turnover by instrument

Source (https://cutt.ly/uNjxOuD; https://cutt.ly/oNjclCq; https://cutt.ly/KNjcX0V).


https://cutt.ly/uNjx0uD
https://cutt.ly/oNjclCq

Assessment of an Exchange Rate’s Fluctuations Impact on the Foreign Exchange Market 59

Outright forwards and Foreign exchange swaps continued to gain market share, accounting for
54,5% of total foreign exchange market turnover in April 2013, 60,7% of total foreign exchange
market turnover in April 2016, 63,8% of total foreign exchange market turnover in April 2019. But
in 2021 their share decreased to 51% in the total turnover of the foreign exchange market (Tab. 1).

Table 1. OTC foreign exchange turnover by instrument,
Net-net basis, daily averages in April, in billions of US dollars and percentages
2013 2016 2019 2021
Amount | % |Amount| % |Amount|] % | Amount | %
Outright forwards and Foreign 2,919 54,5 3,078 60,7 4.201 63,8 2,556 51
exchange swaps

Instrument

Currency swaps 54 1.0 82 1.6 108 1.6 331 6.7
FX options and other products 337 6.3 254 5.0 294 4.5 2,072 41
Total 5,357 | 100.0 | 5,066 | 100.0 | 6,590 | 100.0 4,96 100.0

Source: (https://cutt.ly/uNjxOuD; https://cutt.ly/oNjclCq; https://cutt.ly/KNjcXO0V).

The most traded instrument is the FX swap. It is used in managing counterparty financial
liquidity and currency risk insurance. Overall, foreign exchange swaps grew by more than a third
to reach $ 3.2 trillion a day. The main currency for FX swap trading is the dollar, which was used
in 91% of transactions.

The trading segment with institutional investors has decreased. And the share of foreign
currency trading with institutions that are not reporting dealers, again exceeding inter-dealer
trading volumes accounts for 55% of world FX trading. Basically, these were transactions with
non-reporting banks, hedge funds and proprietary trading firms (PTFs).

Analyzing the volume of transactions in the context of the top 10 currencies brings to the
inference that most of the term transactions (currency swaps) were concluded using the US dollar
(88%), the euro (32%), the Japanese yen (17%) and the British pound sterling (13%). These are
currencies with the most stable exchange rate and high enough value. Thus we can distinguish
these features as the most relevant to the exchange rate on transactions in the foreign exchange
market.

In contrast, in 2019 several other Asia-Pacific currencies gained market share. Turnover in the
Hong Kong dollar more than doubled relative to 2016, and the currency climbed to ninth place in
the global ranking (up from 13th in 2016). The Korean won, Indian rupee and Indonesian rupiah
also moved higher in the global rankings. Turning to the currencies of other EME regions, the
Mexican peso and the Turkish lira were among the currencies which dropped several places in
global rankings (https://cutt.ly/KNjcX0V). Average daily turnover across all financial instruments
rose totally to $3.276 billion which was 11% rise compared to the same indicator in April 2021 and
47% in comparison with a daily turnover in 2016. Turnover in currency pair USD/CNY increased
to $952 billion, 53% from 2016 (https://cutt.ly/uNjxOuD). During the 2022 Asia-Pacific Region,
Japan, South Korea and China’s currencies weakened against the USD, whilst the rate of the
Australian Dollar was at the same level (https://www.cnbc.com/abigail-ng/).

In addition, economic processes globalization, the deepening of local currency markets,
increase the number of speculative currency transactions, conditions and requirements
liberalization for participants of the currency market should be factors of trends’ formation in
markets for fixed-term foreign exchange transactions.

The most predictable and comprehensible foreign exchange market data is the standardized
exchange rate. The average exchange rate of foreign currency is calculated by the exchange in the
established order.

First, the calculation is made in terms of rules and conditions (forward quotes) when
information is received from at least six commercial banks. If data is less than six commercial
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banks, the exchange determines the average foreign currency rate by peer review based on
quotations received from commercial banks and taking into account current trends in the currency
market of Ukraine.

Second, if data came from at least six but not more than ten commercial banks, the obtained
data determine one highest and one lowest buying rates and one highest and one lowest foreign
currency selling rates, that are not further taken into account (cut off) when calculating the average
foreign exchange rate as the arithmetic mean.

Third, if the information came from eleven or more commercial banks, the two highest and two
lowest buying rates and the two highest and two lowest foreign currency sales rates, that are no
longer taken into account (cut off) when calculating the average foreign exchange rate, are defined
arithmetically.

Finally, the average exchange rate is calculated as a sum of ask and bid currencies rates in the
international currency market, provided by a certain bank, adjusted for the number of such rates,
used in the calculation.

The most basic value of exchange rate is the nominal exchange rate, set in the foreign exchange
market. Whereas the foreign exchange market is an integral part of the financial market, it is
assumed the economic nature’s identity of all the processes and phenomena in these markets.

Thus, a conclusion that the volatility of exchange rates is caused not only by systematic risks
that arise due to the peculiarities of financial markets” structure can be drawn. The range of such
risks is outlined by mentioned above affecting the processes of exchange rate formation factors.
Moreover, the higher the degree of market centralization and currency restrictions applied by the
regulator, the higher the level of systematic risks. In currency markets with a high degree of
centralization, high volatility of currency pairs will be caused even by events that are "non-
systematic”. On the contrary, in decentralized markets, market regulation processes are becoming
more effective, so the level of systematic risks will be lower (Cifuentes, 2003).

It could be supposed that the level of systematic risk can be evaluated by using quantitative
methods. As the foreign market processes are having a fractal structure and couldn’t be predicted
with the use of classical methods, it is offered to use fractal statistic theory statements for
evaluation of national currency resistance to volatility.

Because USD is the main currency which are used in Foreign Exchange Markets, gains the
large share of their turnover, it was decided to assess the stochasticity of the USD / UAH currency
pair. For determination its quotations it was used fractal analysis. As the result is the calculated
Hurst indicator (H), which defines the persistence level of time series, that is, the indicator’s value
will clarify whether the USD / UAH time series is stable, or the formation of the course is random,
with significant deviations.

The indicator is calculated by the Formula 1:

§=(aN)“ (1)

R

Iogc o

By the property of logarithms, it is obtained H =log aN g = —l ?\l
0g.a

number. Provided that aN >0, aN #1, % >0, % #1, R#S . If c=10 was taken, the

H =—Ig(%) @),
lg(aN)

, where c is an arbitrary

formula will look as follows:

where H - Hurst indicator;
St - standard deviation of a number of observations x for the analyzed period Z, which is part
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of period N;
N —number of observation periods;
a — constant.

N

Zx — X, 3)

i=1
Z (4),

i=1

.

where xa — arithmetic mean of a x observatlons number over N periods
The range of the cumulative deviation R is the most important element in the Hurst index’s
calculation formula. In general, it is calculated as follows:
R= max, .y (Zu ) - rnin1<u<N (Zu) (5)/

where Zu - the accumulated deviation of the series x from the average x« (Kravets &
Gaponenko, 2015).

For the purposes of calculations, it has been taken the USD/UAH rate, since in the currency
market of Ukraine, as well as in the world currency markets, the vast majority of foreign economic
payments are made in USD. The data on the dynamics of the exchange rate of this currency pair
was taken for the period 2014 - 2019 (72 months) (International Monetary Fund, 2014). This period
was chosen due to the fact that since February 2014 floating exchange arrangement has been

II—‘ z||—\

implemented in Ukraine. That means the exchange rate of the national currency is formed on the
basis of demand-supply in the foreign exchange market, but can be supported through central
bank interventions in the foreign exchange market.

Since the number of analyzed series is more than 20, for calculations it was used a=7"2

was taken as 105 months from 2014 till the third decade of 2022 (Tab. 2).

2z

Table 2. Calculation of normalized span and standard deviation for different periods Z

Year | Number of periods Z R/S H Year | Number of periods Z R/S H
3 1,95 | 0,08 2018 57 18,37 0,35

2014 6 0,95 | -0,01 60 18,89 0,35
9 85,17 | 0,54 63 18,91 0,36
12 18,21 | 0,35 2019 66 19,31 0,36
15 45,17 | 0,46 69 20,32 0,36

2015 18 28,17 | 0,41 72 20,56 0,36
21 1,41 | 0,04 75 19,28 0,36
24 41,79 | 0,45 2020 78 20,68 0,37
27 205,13 | 0,64 81 21,27 0,37

2016 30 14,34 | 0,32 84 20,76 0,37
33 49,28 | 0,47 87 21,22 0,37
36 884 | 0,26 2021 90 23,13 0,38
39 14,33 | 0,32 93 21,18 0,37
42 15,81 | 0,33 96 21,18 0,37

2017 45 15,99 | 0,33 99 22,52 0,38
48 15,11 | 0,33 202 102 0,00

2018 51 17,37 | 0,34 105 20,30 0,36
54 18,00 | 0,35

Source: calculated based on data (National Bank of Ukraine, 2022)

Using the method of least squares, it could be derived the regression equation, which allows to
check the correctness of the calculations and show a correlation between the given values. Based
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on the available data and mathematical calculations, it could be obtained a system of equations

65309.42p + 42.66b = 417.60
42.66p +105b =11.86

As the result it has been got the following: p =0.00632, b =0.11036

The equation of a straight line, which allows to come up with conclusion about the existence of
a correlation between the two currencies:

y = 0.00632x +0.11036 (6)

Calculations show that the value of the Hurst indicator for the USD/UAH exchange rate during
the first 24 analyzed months (except 9-th month) is within 0<H<0,5, which means the time series
antipersistance, to wit: if the system grows over a time period, then following periods should be
expected to decline. Further, the values of the currency series gain signs of persistence (0,5<H<1)
till 2-nd decade of 2016, that is the row acquires a sign of stability. We assume a reason for this was
the monetary policy on the basis of inflation targeting implementation in 2016 in Ukraine.
Although in fact, this regime was applied in 2016, its main elements were introduced in 2015. Later
periods show a low level, but steady downward trend of antipersistance. This trend continued
until 2022 (2-nd decade), when great volatility of the UAH exchange rate that could have been
caused by full-scale war was restrained with the regime of its rigid fixation. That gave rise to the
antipersistancy level and the value of the Hurst indicator fell to zero. Each period of high
antipersistance was followed by decrease in the exchange rate of the national currency.

The results of the calculations can be displayed in the graph (Fig. 3):
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Fig. 3. Hurst rate for the USD/UAH currency pair during 2014 — 2022
Source: Constructed based on the data calculations (National Bank of Ukraine, 2022)

Therefore, the status of each country's currency market can be characterized by such indicators
as the official rate of the national currency; the weighted average rate of national currency on
transactions with other currencies, the volume of operations in the interbank foreign exchange
market; the extent economic instruments use in the state currency regulation policy. The latter
include discount and foreign exchange policies, exchange rate regimes and policies on the foreign
exchange reserves formation, measures for the national currency devaluation and revaluation.

Currency regulation has to promote production and net exports, public debt reduction, foreign
exchange reserves increase, GDP, and ensure the formation of positive trends in other
macroeconomic indicators that determine the level of country economic development.
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In turn, the monetary policy vector could be determined by the key factors that influence the
process of the national currency exchange rate formation, which simultaneously reflects the level
of macroeconomic risks.

5. CONCLUSION

However, just like in financial markets, in the foreign exchange market, there are idiosyncratic
risks. These risks also entail the volatility of the national currency and are largely driven by the
functioning of the currency market peculiarities in a certain country and its participants” economic
expectations. The display of these risks is not systematic and may be in the irrational decision-
making field, but idiosyncratic risks lead to considerable course fluctuations (fat-tails in the
financial market data). Factors having an idiosyncratic nature are not amenable to modeling by
mathematical or statistical methods and their evaluation is possible only through the use of
qualitative estimation methods. These methods are based on causation, are not standardized, and
formed on the basis of experts' opinions about the identified situations and phenomena.

In modern conditions, qualitative assessment involves the state management transformation
aimed at the diversification of official reserves, transformation of approaches to the exchange rate
regime choice, the formation of the national currency rate taking into account the country's
economic and monetary integration into the world monetary system.
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Coaoaxyk Tersna, Murosnu TersiHa. OrjiHka BIIAMBY KOAMBaHb BAaAIOTHOTO KypCy Ha BaAlOTHUI PUHOK.
Kypnar Ipurapnamcoxozo ynisepcumemy imeni Bacurs Cmedaruxa, 9 (3) (2022), 55-64.

Y craTti aHaai3yeThcs (PYHKIIOHYBaHHS BaAIOTHOIO PUHKY IIiJ BILAMBOM KOAMBaHb BaAIOTHOTO KypcCy.
BusHaueHO OCHOBHI (pakTOpM, IO BU3HAYAIOTh KypC BaAlOTU B iCHYIOYMX yMOBaX. YCi KypCOyTBOPIOIOYi
JakTopnu posgizeHo Ha ¢yHJaAMEHTAAbHI, IIJO BKAIOYAIOTh OCHOBHI €KOHOMIUHI iHAMKaTOpw; TexHiuHi
KOH IOHKTYPHi; eKCTpaopAMHApHi (HeodiKyBaHi) Ta HeeKOHOMiuHi. TakoxX JocaigkeHO ¢(OpPMyBaHH:
TeHAEHIiil PO3BUTKY PMHKIB CTPOKOBMX BAaAIOTHUX OIlepalili, 30KpeMa popBapAHIX KOHTPAKTIiB, BAAIOTHIX
CBOIIiB, OIII[IOHIB Ta IHIIMX c])iHaHCOBI/Ix iHcTpyMeHTiB. KopoTko ommcanHo TeHAeHIiI 40XO4y HOTOYHOIO
BaAIOTHOTO PUHKY Bij KOTMpPyBaHb Hali0iAbIII BUKOPMCTOBYBaHUX BaAIOTHUX Hap.

3po61eHO BUCHOBKM, IO HaOiABII MPOTHO30BAaHUM i IlepeaOadyBaHMM IIOKa3HMKOM Ha PUHKY
ITOTOYHUX BAAIOTHMX OIlepalill € cTaHJapTU30BaHi OOMiHHI CTaBKM, IIIO BU3HAYAIOTHCSI Ha OCHOBI BAAIOTHIX
KOTHPYBaHb IIJOHalIMeHIIe 6 KoMmepiiiiHux OaHkis. IIpm pospaxyHkax cepeiHbpoi apMpMeTUIHOI CTaBKIU
Hai0iAbIII Ta HalIMeHIII CTaBKM KOTUPYBaHb He BPaXOBYIOThCS.

Y cTatTi BUCAOBAEHO MPUIIYILIEHH:], 1110 PiBeHb CUCTeMaTUYHMX PU3HKIB, [0 TeHePYIOTLCS Ha BaAIOTHUX
pMHKaX, MOXe OyTM BM3HAYeHUI 3a AOIOMOIOI0 KiABKiCHUX MeTOAiB. MaiiOyTHI TeHAeHIil BaAIOTHOTO
PMHKY 3aaeXXaThb Big BMOOpY BeKTOpa MOHETapHOI IOAITMKM, SKMI 0asyeThcs Ha AKiCHIN Ta KiabKicHii
oninni. OckiApKM IIpoIlecH Ha BaAlOTHOMY PUHKY MalOTh (ppakTaAbHy CTPYKTYpPy i He MOXYTh OyTn
nepejbayueHi 3a AOIOMOTOI0 KAAaCMYHUX METOAiB, AAsl I1i€l MeTM BUKOPUCTOBYIOTLCS IMOAOKEHHs Teopil
¢pakrTasbpHOI CTAaTUCTUKIL.

30KpeMa, Ha OCHOBi iCHyIO4MX KOTMpyBaHb BaalOTHOI mapu goaap CHIA/rpusHs Ykpainu mposeieHO
pO3paxyHKM IIOKasHMKa XepcTa, sKUil BigoOpaska€ piBeHb aHTMIIEPCMCTEHTHOCTI AMHaMIKM BaAIOTHOTO
KypCy HallioOHaAbHOI BaAlOTU YKpalHy, a BiAIIOBi4HO JIOTO 34aTHICTh 3MiHIOBaTH TeHAEHIII Ha IIPOTUAEXKHI y
repioAu BMCOKOI BOAATUABHOCTI Ta IpU HasBHOCTI (pakTopis, mo ii 3yMOBAIOIOTh. BoaaTmamHicTBh Kypcy
HalliOHA/AbHOI BAaAIOTH i piBeHb aHTUIIEPCHUCTEHTHOCTI BaAIOTHMX KOAMBAaHb 3a4€KUTh Big 3aX04iB y psaAy y
cdepi BaAIOTHOTO peryAIOBaHHs Ta BaAIOTHOI Ta MOHeTapHOI nmoAitmku. Ilpu nnbomy Oyab-sike BTpydJaHHS 3
OOKy gep>kaBu y Opollecy KypcoyTBOpeHHs 0OyMOBAIOE 3MiHY TeHAeHIii. PesyabTatu pospaxXyHKiB MOXYTb
OyTU 3acTOCOBaHi 445 OIepaTMBHOTO Ta CTPaTETiYHOTO MJAaHyBaHH: MOBeAIHKNU Cy0’€KTiB rocriojaproBaHH:
Ha BaAIOTHUX PUHKaX Ta 3aX0AiB, CIIPsIMOBaHMX Ha IIPOTUAIIO HETaTMBHOMY BILAMBY 3MiH BaAIOTHUX KYypPCiB.

KarouoBi caoBa: BaalOTa, BaAIOTHUN KypC, BaAIOTHMI PUHOK, BaAlOTHI oOIlepaliil, BaAlOTHe
peryaioBaHH:, BaAlOTHI ollepanii, Teopist (paKTaabHOI CTATUCTMKY, aHTUIIEPCUCTEHTHICTh, IMOKa3HUK
Xepcra.



