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ABSTRACT

The daily value of world currency transactions exceeds the total world value of output
and the value of all shares and bonds available on the market. The global foreign exchange
market is a highly liquid environment, supported by the functioning of global communication
systems and round-the-clock electronic trading platforms. The present research aims to identify
and study the basic factors and dominants of structural changes in the modern global foreign
exchange market in the macroeconomic context and to determine their impact on future market
trends. The research methodology is based on the use of general scientific research methods in
the analysis of secondary sources and the application of statistical methods of correlation and
regression analysis of the influence of global economic factors on the change in the exchange
rate of the major currency pairs of the world foreign exchange market. The research has
revealed that different currency pairs are sensitive to the influence of different global factors,
namely: the monetary aggregate M2 is the most practically significant indicator for USD / EUR
and USD / GBP, while for the pair USD / JPY - the price of oil; none of the currency pairs has a
statistical dependence on the economic growth of the G7 countries. The increase in the exchange
rate of the studied currency pairs from 79% to 90% is due to selected factors, the rest are other
factors that influence exchange rates, but are not included in the regression model. The results of
the research make it possible to take into account important global factors influencing the
international foreign exchange market and forecast changes in exchange rates, which is a
necessary condition for successful operational activities of market participants.

Keywords: Volatility; Forex; Global factors; Currency pairs; Monetary aggregate M2; Index
VIX.

INTRODUCTION

The foreign exchange market is, perhaps, the most globally integrated and active
financial market in the world. The functioning of the global foreign exchange market ensures the
viability of the world economy, which combines many different national currencies. By ensuring
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the conversion and determination of the purchasing power of various currencies, the world
foreign exchange market makes it possible to form prices in the international market, which
contributes to international trade and investment activities. The relative value of a currency,
expressed in exchange rates, is simultaneously influenced and itself affects the value of goods
and services, as well as the investment capacity of national economies. Understanding the ratio
of prices in different currencies helps companies make decisions about the competitiveness of
their products or services in the market. Analysis of current and forecasting future exchange rates
often underlies management decisions regarding the location of production facilities, the choice
of suppliers and the definition of markets for goods.

The world foreign exchange market is one of the few markets where trading is carried out
around the clock. This provides it with a unique ability to track and signal how market
participants react to events in other markets or in the real economy in a real-time environment.
This property has been especially useful during times of crisis. After all, the foreign exchange
market is often the first to detect changes in market sentiment in response to significant political
or economic events that have taken place outside working hours in other markets, and can be
very useful for politicians and market participants in such situations. The ability of the foreign
exchange market to support the process of fixing of the price and ensure the international flow of
goods and capital requires the establishment of such an integrated market structure that is able to
ensure smooth and efficient interaction between its participants. This remains a particularly
important issue forasmuch as the structure of the global foreign exchange market continues to
evolve and adapt to new conditions, technologies and financial flows. Taking this into
consideration, the determination and assessment of the influence of global factors on the
functioning of the world foreign exchange market in general and the volatility of world currency
pairs, in particular, is extremely important for the formation of trends in the development of the
world foreign exchange market.

LITERATURE REVIEW

The study of trends in the global foreign exchange market is the subject of research not
only in the academic circles but also in the business environment. Careful examination of the
issue of volatility in world forex markets mainly involves the study of exchange rate fluctuations
of major currency pairs of the market (Kenourgios et al., 2015; Greenwood-Nimmo et al., 2016;
Barun’ik et al., 2017; Kilic, 2017; Salisu and Ayinde, 2018; Salisu et al., 2018), the transition of
volatility from a strong currency (for instance, euro) to other, weaker currencies in specific
regions, such as Asia, which is the most discussed (Ito, 2017; Sehgal et al., 2017), Europe
(Orlowski, 2016; Ko“cenda and Moravcov’a, 2019), as well as the Belt and Road Initiative
countries (BRI) (Li et al., 2018; Mai et al., 2018). In addition, there are a number of studies
investigating the structure of interdependencies between currencies and other markets, including
stock markets (Boako and Alagidede, 2017; Kumar et al., 2019), crude oil market (Mensi et al.,
2017; Singh et al., 2018), other goods (Khalifa et al., 2016; Boubakri et al., 2019) and
cryptocurrencies (Baum~ohl, 2019).

Rey (2013) emphasizes that cash flows have a large share of common components. The
application of GFC theory emphasizes that some factors derived from a large pool of variables
account for a significant share of changes in capital flows. These factors are grouped into two
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classes: global and national ones. Scientists Forbes and Warnock (2012) have concluded that
capital flows reach extreme values under the condition of the influence of global factors. In
addition, a number of studies demonstrate the impact of GFC, in which significant changes in
capital flows are explained according to GFC theory (Sarno et al., 2016; and Barrot & Servens,
2018). Supplementing factors to other theories or models of the exchange rate is a typical
practice in forecasting exchange rates (Engel et al., 2015; Greenway-McGrevy et al., 2018).

Most studies have been conducted within a particular region, taking into account the
national factors of individual economies on the national currency. Variables that take into
account country-specific factors are as follows: (1) financial openness, measured by the Chin-Ito
index; (2) open trade and (3) private sector lending (Forbes & Warnock, 2012; Avdjiev et al.,
2017; Hanan, 2017).

In accordance with the purpose of our research and based on the analysis of literature
sources, the variables used for global factors affecting the volatility of major currency pairs in
the global foreign exchange market are as follows: (1) global risk measured by the index VIX;
(2) global short-term interest rate, according to three-month treasury bills; (3) global economic
growth driven by G7 growth, (4) global monetary supply driven by US M2 growth and (5)
commodity prices (oil).

METHODOLOGY

The major currency pairs that are most used in the world foreign exchange market and
have the largest share in turnover have been selected for the research, namely: USD/EUR,;
USD/JPY; USD/GBP. Correlation analysis has been performed for selected global factors as
follows: monetary aggregate M2, average 3-month interest rate on treasury bills, VIX-index,
level of economic growth of G7 countries and average price of Brent oil based on world data for
the period 2009-2020. Databases of FRED, STATISTA, Bank for International Settlements
(BIS), OFX have been used in order to form the information base of the research, according to
the specified indicators and the period. In order to conduct the in-depth study of the global
foreign exchange market, the methodology of correlation and regression analysis was used. The
interrelated indicators were determined on the basis of an empirical study of macroeconomic
factors (Xi) affecting the level of change in the exchange rate of the major currency pairs of the
world foreign exchange market (). The regression model for testing hypotheses by the method
of the least squares has been carried out in the econometric package STATISTICA.

Therefore, we have chosen the studied pairs of exchange rates - USD/EUR as the
dependent variable Y; USD/JPY; USD/GBP (OFX) - as the independent variables X: X; -
Monetary aggregate M2 (M2 Money Stock, Billions of Dollars, Annual, Seasonally Adjusted);
X, - Average 3-month interest rate on treasury bills (3 Month Treasury Bill: Secondary Market
Rate, Percent, Annual, Not Seasonally Adjusted); X3 - VIX-index (Volatility index); Volatility
Index: VIX, Index, Annual, Not Seasonally Adjusted; X, - Average of economic growth rate of
the G7 countries (GDP), %; Xs - Average annual Brent crude oil price (U.S. dollars per barrel).

According to the methodology used, we have examined the influence of the above
mentioned factors on the change of major currency pairs (USD/EUR; USD/JPY; USD/GBP).
The summary data for correlation and regression analysis of the influence of factor values on the
exchange rate of the studied currency pairs are given in Table 1.
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THE SUMMARY DATA FOR THE CORRI-EI—I'_AAB#I%%\I AND REGRESSION ANALYSIS OF THE
WORLD FOREIGN EXCHANGE MARKET (2009-2020)
USD/EUR | USD/JPY | USD/GBP X1 X2 X3 X4 X5
2009 1,39 0,011 1,57 8416,79 | 0,15 | 31,48 -3,32 61,51
2010 1,33 0,011 1,55 8626,70 | 0,14 | 22,55 3,11 79,47
2011 1,39 0,013 1,60 9256,68 | 0,05 | 24,20 1,75 111,26
2012 1,29 0,013 1,58 10051,87 | 0,09 | 17,80 1,19 111,63
2013 1,33 0,010 1,56 10728,13 | 0,06 | 14,23 1,41 108,56
2014 1,33 0,009 1,65 11389,86 | 0,03 | 14,18 2,08 98,97
2015 1,11 0,008 1,53 12046,18 | 0,05 | 16,67 2,44 52,32
2016 1,11 0,009 1,36 12863,79 | 0,32 | 15,83 1,77 43,67
2017 1,13 0,009 1,29 13597,11 | 0,93 | 11,09 2,46 54,25
2018 1,18 0,009 1,33 14120,43 | 1,94 | 16,64 2,3 71,34
2019 1,12 0,009 1,28 14840,08 | 2,06 | 15,39 1,64 64,30
2020 1,14 0,009 1,28 17680,23 | 0,37 | 29,25 -4,71 41,96
RESULTS

In order to conduct a further in-depth study of the impact of the proposed macroeconomic

factors on the volatility of major currency pairs in the global foreign exchange market, a
correlation analysis has been conducted, the results of which are presented in Tables 2-4. As a
result of the correlation and regression analysis, after excluding statistically insignificant factors,
economic and mathematical models of the influence of macroeconomic indicators on the
volatility of the major currency pairs of the world foreign exchange market (USD/JPY,
EUR/USD and GBP/USD) have been built, which are presented in Table 5.

TABLE 2

CORRELATION ANALYSIS OF THE IMPACT OF MACROECONOMIC FACTORS ON THE

VOLATILITY OF EUR/USD (2009-2020)

EUR/USD M2SL TB3MS VIXCLS Oil price G7
EUR/USD 1
M2SL -0,80135 1
TB3MS -0,50874 0,55643 1
VIXCLS 0,407813 -0,16447 -0,29776 1
Oil price 0,736248 -0,59332 -0,30228 -0,13965 1
-0,08857 -0,26952 0,159187 -0,77449 0,328245 1
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CORRELATION ANALYSIS OF THE IMPAg¢%IEEh/?ACROECONOMIC FACTORS ON GBP/USD
VOLATILITY (2009-2020)
GBP/USD M2SL TB3MS VIXCLS Oil price G7
GBP/USD 1
M2SL -0,84064 1
TB3MS -0,72868 0,55643 1
VIXCLS 0,148716 -0,16447 -0,29776 1
Oil price 0,725919 -0,59332 -0,30228 -0,13965 1
G7 0,155877 -0,26952 0,159187 -0,77449 0,328245 1
TABLE 4
CORRELATION ANALYSIS OF THE INFLUENCE OF MACROECONOMIC FACTORS ON JPY /
USD VOLATILITY
(2009-2020)
JPY/USD M2SL TB3MS VIXCLS Oil price G7
JPY/USD 1
M2SL -0,6747 1
TB3MS -0,42601 0,55643 1
VIXCLS 0,390542 -0,16447 -0,29776 1
Oil price 0,716011 -0,59332 -0,30228 -0,13965 1
G7 -0,02579 -0,26952 0,159187 -0,77449 0,328245 1
TABLE S

MODELING THE IMPACT OF GLOBAL FOREIGN EXCHANGE MARKET INDICATORS ON
CHANGES IN EXCHANGE RATES OF MAJOR CURRENCY PAIRS USD / JPY, EUR / USD AND

GBP /USD
Ne Curr_ency Linear regression equation F-test
pairs
1 EUR/USD Y=1,11-1,7*X;+0,007*X5+0,002*Xs; R*=0.90 F=16
2 GBP/USD Y=1,6-2,1*X;-0,07*X,+0,002*Xs R*=0.89 F=22
3 JPY/USD Y=0,007+0,0001*X4+3,51*Xs; R*=0.79 F=6
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The results of economic and mathematical modeling indicate that the volatility of the
studied currency pairs is not uniformly influenced by macroeconomic factors. Monetary
aggregate M2 has the greatest practical influence on the EUR/USD and GBP/USD pairs out of
the five selected factors, while for the JPY/USD pair, the oil price is of decisive importance. In
addition, the models differ in the number of statistically significant factors and the level of model
adequacy, the best result among which has been shown by the EUR/USD pair, which is most
used in the world foreign exchange market.

In today’s FOREX market, the main positions are held by large financial institutions that
are able to stably carry out a significant number of foreign exchange transactions. However, the
introduction of innovative technologies has somewhat changed the circle of market participants -
private traders and hedge funds began to play a significant role there (Figure 1). The growth of
foreign exchange market turnover in 2019 is due to increased trading activity of “financial
institutions” (this category includes banks, hedge funds, pension funds, mutual funds, insurance
companies and central banks).
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FIGURE 1

DYNAMICS OF THE DISTRIBUTION OF THE WORLD FOREIGN EXCHANGE
MARKET BY INSTRUMENTS IN TERMS OF COUNTERPARTIES (2004-2019)

It follows from our research that the foreign exchange market is a dynamic market with a
long history of changes and innovations. According to the research conducted, certain changes in
the market structure over the past decade can be identified, namely: firstly, the expansion of the
circle of market participants, and secondly, the improvement of the market functioning
mechanism through the introduction of innovative digital solutions.

The regulation of the foreign exchange market is currently the number one problem in the
global dimension. After all, The FX Global Code, introduced by regulators in order to ensure
compliance with general principles in the market, has not received adequate support from market
participants, and, therefore, cannot actually ensure the achievement of the set goal. In fact, the
global foreign exchange market can be managed only indirectly, by regulating its participants at
the national level. In practice, most market counterparties widely use Transaction Cost Analysis
(TCA) in order to manage foreign exchange costs. However, such an analysis does not provide a
real picture, forasmuch as it is not standardized; consequently, in order to reduce the cost of
foreign exchange services, it is necessary to introduce standardization of data on foreign
exchange markets.

DISCUSSION

Based on the analysis of the influence of global market factors on the volatility of
currency pairs, economic and mathematical models were built, which demonstrated a fairly high
coefficient of multiple regression: R*> EUR/USD = 0,9; R*> GBP/USD = 0,89; R®> JPY/
USD = 0,79, indicating a very close interrelationship between the performance indicator and
the factor values. For EUR/USD pair, the most practically significant global factor in the change
in volatility is the monetary aggregate M2; the increase in money supply causes a decrease in the
exchange rate EUR/USD. As for the other two statistically significant factors: the Volatility
Index and the value of Brent oil, their impact has no significant practical impact. Regarding the
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value of the coefficient of determination R?, the obtained correlation and regression model R?
EUR/USD = 0,9, then the increase in the EUR / USD exchange rate by 90% is due to the
selected factor values. The remaining 10% are due to other factors affecting exchange rates, but
are not included in the regression model. For USD/GBP pair, the most practically significant
global factor in the change in volatility is the monetary aggregate M2; an increase in the money
supply causes a decrease in the USD/GBP exchange rate. The factor of 3 monthly interest rate on
treasury bills is less influential, but also statistically significant here; after all, it is not
statistically significant for other currency pairs. Regarding the value of the coefficient of
determination R2, the obtained correlation and regression model R USD/GBP = 0,89, then the
increase in the USD/GBP exchange rate by 89% is due to the level of money supply (M2),
changes in interest rates on treasury bills and the price of oil. The remaining 11% are due to
other factors affecting exchange rate rates; however, they are not included in the regression
model.

While for the USD/JPY pair, the price of oil is the most practically significant global
factor in the change in volatility, an increase in the average oil price leads to an increase in the
USD/JPY exchange rate; the money supply factor here is less influential, however, also
statistically significant. Regarding the value of the coefficient of determination R?, the obtained
correlation and regression model R> USD/JPY = 0,79, then the increase in the USD/JPY
exchange rate by 79% is due to the level of world oil prices and the volume of money supply
M2. The remaining 21% are due to other factors affecting exchange rate rates; however, they are
not included in the regression model. The investigations of Boako and Alagidede (2017) and
Kumar et al. (2019) also track this dependence. According to the obtained results of the
correlation and regression analysis, it can be stated that different currency pairs are sensitive to
the impact of various global factors; however, they have no statistical dependence on the
economic growth of the G7 countries. The outlined results are confirmed in previously published
scientific works (Li et al., 2015; Vajda et al., 2015; Ben Omrane et al., 2017; Ko cenda and
Moravcov’a, 2018).

CONCLUSION

Analysis of the current state of the world foreign exchange market shows the inevitable
restructuring of all its segments, the shift of emphasis from one type of financial instrument to
another. The share of major world currencies, such as USD and EUR, fluctuates with a gradual
increase in the share of currencies in developing countries. An innovative transformation of the
foreign exchange market model is taking place in the direction of tokenization and the
introduction of blockchain technologies; the circle of participants is expanding. The use of
electronic trading systems and the intervention of cryptocurrencies in the global foreign
exchange market create a number of challenges related to the security factor.

On the whole, it is difficult to exaggerate the importance of how global factors can affect
the global foreign exchange market and the volatility of major currency pairs. The ability to take
into account important global factors influencing the global foreign exchange market and
forecast changes in exchange rates is a necessary condition for successful trade and economic
growth in general. The conducted research provides information on the determining factors of
influence on the major currency pairs of the forex market in order to ensure more detailed
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information to market participants and determine the cause-and-effect relationship of global
events and trends in the development of the foreign exchange market at the macro level. Further
development of effective innovative models for the functioning of the world currency market,
taking into account its current state, main development trends and challenges, is a promising area
of future research.
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