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Abstract. Derivative financial instruments play a very important role in financial markets, but they
are seen as rather contradictory and their impact on financial markets and the stability of these
markets has not been comprehensively examined. Therefore, the aim of this article is to systematise
the potential risks of derivatives in the context of the past global financial crisis, and the recent situ-
ation in Lithuania. In particular, growing international tension and deteriorating economic situation,
make it necessary to re-analyse the recent crisis, its causes and consequences. The 2007-2008 global
financial crisis revealed the challenges and risks of derivatives and showed the tremendous impact
that their imprudent use may have on the stability of a financial system. The Lithuanian economy
recently joined the euro, but its macroeconomic fundamentals show certain risks. Infrastructures of
the derivatives market, liquidity and an adequate supervisory framework are necessary to maintain
stability.
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Introduction

Over the last decades, the global securities market has advanced considerably, and new fi-
nancial instruments have emerged thus reducing the dependence of countries on the banking
sector and also meeting the need for financial diversification (Hull, 2012; Blanco & Weh-
rheim, 2017; Carroll et al., 2017). The development of the derivatives market has been par-
ticularly prominent (Brigham & Davies, 2016; Geyer-Klingeberg et al., 2018). In order to
distribute risk among countries, derivatives are used extensively and increasingly in risk
management (Kosowski & Neftci, 2015; Bardoscia et al., 2019; Sakurai & Kurosaki, 2020).
In 2007, at the onset of the U.S. financial crisis, which in 2008 gained enormous momentum
not only in the USA, but spread around the world directly affecting Europe and indirectly
spreading to emerging markets (Kazi et al., 2013; Lel, 2014; Mayordomo et al., 2014). The
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crisis highlighted the risks of derivatives and the ways of manifestation of such risks (Obst-
feld & Rogoft, 2009; Hentschel & Smith, 2020).

It is important not only for banks, but also for the economy as a whole to consider how
the growing use of derivatives affects the stability of financial markets (Grédek-Szostak et al.,
2019; Sarveswara Reddy & Sathish, 2020), what were the causes and consequences of the
2007-2008 global financial crisis (Bank for International Settlements [BIS], 2014; Oldani,
2008; Foster & Magdoft, 2009; Jacopo et al., 2009; Borger, 2020). Scientific literature offers a
diverse analysis of derivatives which is nevertheless insufficient not only to comprehensively
consider the positive impact of these instruments on financial markets, but also to reveal the
potential threats and risks of these instruments and how these risks may manifest themselves
(Hoa et al,, 2013; Vo et al., 2019a). Therefore, the impact of derivatives on financial markets
and associated risks remain a topical research issue.

The aim of this paper is to analyse and systematise the advantages of derivatives in the
context of recent decades, to analyse the dynamics of derivatives in Lithuania during 2004-
2016, as well as to forecast their future trends.

The object of the research is derivatives and related risks, their development (progress).

Research methods. The paper employs the methods of systemic analysis of scientific lit-
erature, statistical analysis, logical comparative analysis and generalisation.

The structure of the paper consists of an introduction, five explanatory parts and conclu-
sions. The first part provides an overview of the development of the Lithuanian economy.
In the second part, the analysis of derivatives and its structure is performed. The third part
presents the riskiness of the derivatives market. The next section presents research on the
situation in Lithuanian derivative markets. The last section presents a forecast of derivatives
transactions and currency pairs.

1. Overview of the development of the Lithuanian economy

In order to overview the development of the Lithuanian economy from the perspective of
growing international tension and deteriorating economic situation, this paper analyses sev-
eral key economic indicators revealing the context of the progress of derivatives (Burns & To-
bin, 2016; Lietuvos bankas [LB], 2016, 2019b; Burns et al., 2019). In this way, it can be stated
that global economic activity has recently remained at quite high levels, but its development
in different regions is becoming less uniform (Vo et al., 2019b). Foreign trade development
declined in developed countries, namely, in the euro area, Japan, and some other countries.
It is in this group of countries that in 2017 economic activity jumped the most thus boosting
global economic development, however most macroeconomic indicators in these countries
have recently become less strong, with slower growth in manufacturing, imports and exports
and decreasing confidence indicators (LB, 2016, 2018, 2019a).

Uncertainty over the prospects of international trade is becoming increasingly important
for such trade (Barron & Hultén, 2011; Vo et al., 2019b). The direct effect of the introduced
trade restrictions is limited, as these restrictions apply only to a relatively small part of global
trade. A much greater impact both on trade flows and economic activity can be attributed
to the risk of increasing trade tensions and growing distance from achievements in the area
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of free trade. Tighter restrictions on trade would increase costs for businesses, reduce the
purchasing power of the population, which could affect household consumption, investment,
and labour market indicators.

A slower growth of demand in trading partners affects Lithuanian exports (Figure 1).
The exports of goods of Lithuanian origin are increasing at slower pace than last year.
Such a slowdown in growth is mostly attributed to a weaker growth in demand in EU
countries. The growth of re-exports has almost completely waned. Russian imports, hav-
ing increased considerably last year, significantly boosted Lithuania’s re-exports to this
country, while this year, as the growth of Russian imports slowed down, re-exports almost
stopped increasing.
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Figure 1. Lithuanian exports and imports during 2013-2018 (source: LB, 2019a)

Inflation, as a long-term increase in the general level of prices, has a major influence on
the processes taking place in the country. As prices rise, the purchasing power of money de-
creases. It is argued that inflation rates can be boosted by the rate of GDP growth, however
higher rates of inflation can lead to economic decline (Wang, 2017). Figure 2 below demon-
strates the rate of inflation in Lithuania in the 2008-2018 period.
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Figure 2. Inflation rates in Lithuania
(source: BIS, 2019b; European Central Bank, 2019; LB, 2019a)
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Figure 3. Lithuania’s GDP during 2008-2018 (source: LB, 2019)

The overall annual inflation rate remains on a downward trend. Fluctuations in inflation
are mainly influenced by prices linked with global markets of raw materials. With the rapid
growth of the global economy, rising demand has a stimulating effect on oil prices, which is
also maintained by supply constraints on the countries that produce this raw material. Rising
fuel prices currently increase overall inflation rates more than prices of other commodity and
service groups. Food prices are also pushing up inflation rates, though less than predicted.
As stocks have been accumulated and supply is sufficient, most prices of food raw materials,
other than grain crops, are falling on world markets. For this reason, food prices are increas-
ing slower also for consumers. Net inflation, including prices of services and industrial goods,
has also fallen slightly. Disregarding the mentioned price effects, net inflation remains fairly
stable as it continues to be driven by rising labour costs and domestic demand.

An overview of Lithuania’s GDP during 2008-2018 (see Figure 3) shows that constant
fluctuations of GDP. In 2008, it amounted to 47.85 billion U.S. dollars, then dropped in 2010
to 37.12 billion U.S. dollars, however later started to rise again and in 2014 reached 48.52
billion U.S. dollars (LB, 2019a).

The macroeconomic indicators under analysis influence the Lithuanian market, includ-
ing changes in derivatives, their development and the forms and tendencies of their risk
manifestations. After reviewing the development of the Lithuanian economy in the context of
growing international tensions and increasingly complicated economic situation, the author
proceeds to examine the development of derivatives.

2. What are derivatives?

Derivatives are spreading rapidly around the world due to globalisation and financial inte-
gration (David, 2009; Bae et al., 2017; Inekwe, 2018; Vo et al., 2019a, 2019b). Especially for
young growing markets, it is a matter of importance to identify these instruments and the
risks associated with them (Bartram et al., 2009; Foster & Magdoff, 2009; Hentschel & Smith,
2020). It is therefore important to systematise and distinguish the most important forms of
risk manifestations in relation to derivatives in order to identify and properly manage such
risks (Vo et al., 2019a; Sakurai & Kurosaki, 2020).

Derivatives can be defined as instruments for transferring financial risk to a third party
when the title to the underlying is not transferable (Lietuvos Respublikos Seimas [LRS], 2007;
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Bezzina & Grima, 2012; Bae et al., 2017). Typically, derivatives improve the distribution of
risk within a financial system. There are two ways to do this: firstly, derivatives make risk
management more effective and flexible, especially in banks, and secondly, derivatives help
to more effectively distribute individual risks and reduce the overall economic risk associ-
ated with them (Bingham & Riidiger, 2013; Bae et al., 2017; Geyer-Klingeberg et al., 2018).
Derivatives may be used not only for hedging purposes but also for speculative or arbitration
purposes (Akbar et al., 2013; Bingham & Riidiger, 2013; Bae et al., 2017).

An analysis of derivatives shows that their use is usually referred to as an advantage in
improving certain factors:

- hedging. These are instruments for banks and other institutions to protect themselves
against risks related to certain circumstances (Crotty, 2009; Bingham & Riidiger, 2013;
Brigham & Davies, 2016; Hentschel & Smith, 2020). The costs of hedging are lower
compared to syndication of loans. Derivative financial instruments may have various
modifications related to different risk profiles. If such techniques are widely used, they
are beneficial for the entire system;

- liquidity. Transactions in derivatives increase the liquidity of the banking sector. As
bank risk exposure is limited (and passed on to other parties, such as insurance com-
panies or pension funds), banks can lend more funds to different enterprises (Jank-
ensgard, 2013; Wang, 2017; Hoing & Kunstein, 2018; Bardoscia et al., 2019);

— stability of the financial sector. By enhancing risk spreading both in the national econ-
omy and globally, derivatives improve the stability of not only banks, but also of the
financial system itself (Akbar et al., 2013; Vo et al., 2019b). Risk can be passed from
high-risk sectors on to those sectors that can take it, thus distributing it among hedge
funds, investment funds or insurance companies. In this way, economic shocks, such
as economic slowdown or crises in certain sectors, may be easier to survive (Bingham
& Riidiger, 2013; Braendle, 2018).

- market information on risk. The value of derivative financial instruments performs a
valuable information function. Their valuation provides better and timely information
about an enterprise’s financial position compared to credit ratings. Although credit
ratings are most widespread as the indicators of stability and reliability published by
credit rating agencies, and despite their considerable importance for markets, rat-
ings undoubtedly have weaknesses (Melvin & Taylor, 2009; Murphy, 2013; Swedbank,
2017; LB, 2018; SEB bankas, 2018; Sarveswara Reddy & Sathish, 2020).

However, beside advantages, the use and development of derivatives can cause certain
problems. The following shortcomings are highlighted:

- systemic risk in the derivatives market. Many investors, in particular hedge funds, are
hedged by means of derivative financial instruments (Rutkauskas et al., 2008; Bardo-
scia et al., 2019; Sakurai & Kurosaki, 2020). Relatively minor changes in this market
can cause huge problems throughout the system, in particular, by causing liquidity
problems in financial markets. Although derivatives may reduce systemic risk, the
opposite can also happen (Reddy et al., 2014; Garskaite-Milvydiene & Burksaitiene,
2016; Geyer-Klingeberg et al., 2018). This is what happened in 2008, when due to the
high value of derivatives the U.S. crisis spread to and struck international financial
markets;

— fairly high market concentration. When there is a high degree of concentration in the
market, this constitutes an obstacle to the economically optimal distribution of risk,
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even if it does not directly threaten the stability of financial markets. The high degree
of concentration in the derivatives market is very common for the U.S., which means
that there are few players on the market, but they are large. If one of these large players
went bankrupt, this would lead to difficulties also for other market participants, and
at the same time transaction costs would increase (Melvin & Taylor, 2009; McKibbin
& Stoecke, 2010; Marshall et al., 2013; Hentschel & Smith, 2020);

— price distortions. Although there are no explicit indications that derivatives may be
systemically mispriced, the lack of experience of new participants entering the market
may lead to such assumptions. Systemic mispricing may lead to misallocation of re-
sources (Gay et al., 2011; Grodek-Szostak et al., 2019). The main danger is that market
participants may underestimate the actual risk and assume more risk than would
be desirable for the whole economy, which would lead to misallocation of resourc-
es among market participants. Mispricing can also give wrong information to other
market participants about events (Naiker et al., 2013; Wang, 2017; Su et al.,, 2018);

- reduced role of banking supervision. Counterparties to derivatives transactions must
assume the role of bank control, as appropriate, in relation to the risks involved. The
hedge funds selling derivative financial instruments may act as active controllers of
the enterprises which are counterparties to the derivatives transactions (Begg, 2009;
Bingham & Riidiger, 2013; Li & Marinc, 2014; Quaglia, 2013; Braendle, 2018);

- insufficient regulation of the derivatives market. The derivatives market is not very
transparent. Derivatives themselves are rather non-regulated, documentation practices
need to be improved. As a result, the derivatives market is not sufficiently clear about
the risk assumed and the nature and source of this risk. Such uncertainty has nega-
tive consequences. The main players in this market can influence the regulatory rules
being developed, which may harm the interests of other countries (Oldani, 2018).
Although standardisation has reduced transaction costs, legislative interventions in
this area still need to be improved, and there remain documentation shortcomings
(Donohoe, 2015; Miiller et al., 2015; Braendle, 2018; Nedelchev, 2018; Hentschel &
Smith, 2020).

Like most or even all financial assets, derivatives are also risky. Investors must assess the
risk they take and at the same time identify the risks arising from the derivatives that they
want to invest in. The risk of investing in derivatives differs from the usual risk of investing
directly in the assets underlying the derivatives (Carruthers, 2013; Sakurai & Kurosaki, 2020).
The key difference is that investing in assets can, in the worst-case scenario, result in the loss
of all the invested assets, while investing in derivatives can lead to both the loss of invested
assets and the taking of additional financial obligations. The following key risks associated
with derivatives are distinguished (Silvo et al., 2012; Akbar et al., 2013; Thapa et al., 2016;
Parlapiano et al., 2017; Shil & Das, 2017):

- risk of a change in value. The value of derivatives depends both on the price of the
underlying asset and residual maturity. Therefore, it has been found that a change in
the price of a derivative would be greater than a change in the price of the underlying
asset if the price of the underlying asset changed. This is due to the so-called leverage
effect. The biggest changes in the prices of derivatives occur when there is little time
left to maturity (Geyer-Klingeberg et al., 2018; Su et al., 2018);

- risk of losing more than has been invested. Some derivatives are, due to their con-
tractual terms, classified as instruments with unlimited risk (future, forward, other
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complex derivatives) that, in the event of a failure, may create additional obligations
for the buyer (Aysun & Guldi, 2011; Silvo et al., 2012; Hentschel & Smith, 2020).
According to risk exposure, derivatives are classified as high-risk instruments, when
invested assets are at risk, and very high-risk instruments, where the risk is higher
than the invested assets.

3. Riskiness of the derivatives market

The recent situation, viewed from the perspective of growing international tension, makes
it necessary to re-examine the past crisis, its causes and consequences (Reddy et al., 2014;
Garskaite-Milvydiene & Burksaitiene, 2016). It is recalled that the 2007-2008 global financial
crisis was distinguished by its rapid spread and strength multiplied by the use of derivatives
(Akbar et al., 2013; Chang et al., 2018). The scale and speed of this crisis were considerable
for a number of reasons. Firstly, these asset backed securities have the market values that fell
instantly in the wake of the crisis (Mayordomo et al., 2014; Miiller et al., 2015). Secondly, the
emergence of this crisis was caused by a sharp increase in financial leverage, both at the level
of households and that of financial institutions, which was further strengthened by the rapid
growth of credit derivatives, although these measures were specifically designed to hedge the
risk of such leverage increase. These reasons led to a rapid decline in asset values, financial
leverage and asset sales volumes (Melvin & Taylor, 2009; McKibbin & Stoeckel, 2010). Due to
globalisation and financial integration, the crisis quickly spread outside the USA both among
countries and financial institutions, namely, banks, pension funds, insurance companies, etc.
(Kazi et al., 2013; Lel, 2014).

Yet another reason was related to credit ratings (Donohoe, 2015). Too much trust was put
in credit agencies’ ratings. In the case of derivative securities, a large share of second-rate and
risky assets was converted into AAA-rated assets, which seemed to be a safe investment. In
this way, a huge risk was assumed. This led to significant changes in the credit rating industry.
The increased competition arising in the credit rating industry could solve certain problems
(Melvin & Taylor, 2009; McKibbin & Stoeckel, 2010; Bardoscia, et al., 2019).

Thus, derivatives had a rather negative impact on the stability of the financial system as
a whole, although derivatives should help to maintain the stability of the financial system
under certain conditions. Firstly, risk must be carefully assessed and estimated; secondly,
risk must be properly managed; thirdly, systemic liquidity must be ensured (Hoa et al., 2013;
Reddy et al., 2014; Eilifsen & Quick, 2018; Inekwe, 2018).

Thus, the global financial crisis has highlighted the shortcomings of the market for con-
ventional instruments and derivatives. As it has become apparent that there is a lack of suf-
ficient information, sufficient risk monitoring, sufficient liquidity in financial markets, and
market infrastructure is weak and the whole system is dynamic (where the uniform behav-
iour of individual market participants causes a wave of change across the system), there has
emerged the need to reform this market with a view to reducing the riskiness of the market
for conventional instruments and derivatives (Reddy et al., 2014; Garskaite-Milvydiene &
Burksaitiene, 2016; Su et al., 2018).

In order to eliminate the shortcomings, firstly, attempts were made to ensure transpar-
ency in the derivatives market and the intervention of certain government institutions was
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needed in order to regulate this market for financial instruments, and secondly, market in-
frastructure had to be improved (Murphy, 2013; Reddy et al., 2014; Miiller et al., 2015). The
aim was for the majority of the instruments to be traded on stock exchanges. This helped to
control the risks associated with counterparties as well as operational risk (Iba & Aranha,
2012; Kosowski & Neftci, 2015). Market participants had to register derivatives transactions,
and this information also had to be made available to other market participants. Moreover,
information on historical prices of instruments in certain segments of this market had to be
provided centrally (Miiller et al., 2015; Vo et al., 2019b; Sarveswara Reddy & Sathish, 2020).

Thus, in order to identify and properly manage the risks of the derivatives market (McK-
ibbin & Stoeckel, 2010; Inekwe, 2018; Bardoscia et al., 2019; Hentschel & Smith, 2020), as
these instruments are spreading into new markets that are not yet well-developed, and in
addressing issues in existing markets, an analysis of the mentioned potential prudential mea-
sures and ways to address market problems has been undertaken following the financial crisis
and facing a potential new crisis.

4. Analysis of the situation in Lithuanian derivative markets

In 2016, the Bank of Lithuania repeatedly participated in preparing a survey of global foreign
exchange and derivatives markets, which is drawn up every three years (Swedbank, 2017; LB,
2016, 2018; SEB bankas, 2018). It is prepared by the Bank for International Settlements (BIS,
2018a, 2018b) together with the central banks and monetary authorities of 52 countries. The
Bank of Lithuania has participated in the preparation of such surveys since 2004, with the
banks and branches of foreign banks actively operating in local and international foreign
exchange and derivatives markets being selected for this purpose (LRS, 2007; LB, 2016, 2018).
Since 1996, the Bank for International Settlements has periodically provided financial mar-
kets with statistical information on the derivatives market, its size and structure.

The global survey conducted in 2016 featured data of more than 1200 key market partici-
pants worldwide concerning their conventional foreign exchange transactions (spot, forwards
and swaps) and OTC derivatives activity in April (BIS, 2018a, 2018b). The survey conducted
in Lithuania covered six banks and branches of foreign banks whose share in the country’s
foreign exchange and derivatives markets makes up 97% (LB, 2016, 2018, 2019a).

Compared to findings of the previous survey, the Lithuanian foreign exchange and deriva-
tives market has shrunk by more than half over three years. However, it should be noted that
this year, Lithuania participated in the survey as a member of the euro area. In Lithuania,
the turnover in the foreign exchange market in April 2006 amounted to 4.9 billion U.S. dol-
lars (the turnover attributable to transactions per business day averaged 0.2 billion U.S. dol-
lars). FX swaps accounted for 57% and spot transactions — for 41% of the monthly turnover
(Table 1) (LB, 2016, 2018; BIS, 2018a, 2018b).

Summarising the data contained in Table 1 and highlighting the key transactions, Fig-
ure 4 shows the structure of certain transactions (LB, 2016, 2018; BIS, 2018a, 2018b). It
demonstrates that since 2004, the percentage of spot transactions (futures) in the overall
transaction structure has decreased, and only from 2013 onwards, there has been observed a
slight upward trend. Looking at the period under review, it is clear that since 2004, FX swaps
have clearly grown in the overall structure of transactions.
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Table 1. Turnover in the Lithuanian foreign exchange market by transactions, counterparty and ma-
turity (nominal or notional transaction amounts in April 2016; millions of U.S. dollars) (source: LB,
2016, 2018, 2019b; BIS, 2018a, 2018b)

2004 2007 2010 2013 2016
Transactions and
counterparties share, share, share, share, share,

amount amount amount amount amount
% % % % %

Spot transactions

195859 89 [11946.7| 69 | 5462.7 | 23 | 3517.1 32 |2016.8 | 41
(futures)

— with reporting
dealers

- with other
financial institutions

2724.4 14 | 33208 | 28 | 1716.0 | 31 659.6 19 | 463.0 | 23

15550.1| 79 |4681.2| 39 |1568.8 | 29 222.1 6 155.3 8

- with non-financial | 1311 4 | 2 | 39447 | 33 | 21779 | 40 | 26354 | 75 | 13985 69

customers

Forwards 3725 | 2 | 2206 | 1 | 3634 0 | 491 | 0 | 704 | 1
~ with reporting 2480 | 67 | 996 | 45 | 3363 | 93 | 65 | 13 | 166 | 24
dealers

— with other

e et 53.3 14 92.8 42 8.6 2 16.2 33 11.1 16
financial institutions

— with non-financial

71.3 19 28.1 13 18.5 5 26.4 54 42.7 61
customers

Foreign exchange
swaps

2026.3 9 5171.3 | 30 |17995.9| 74 | 7507.3 | 68 |2810.0 | 57

- with reporting
dealers

- with other
financial institutions

1780.5 88 | 42259 | 82 |17308.9| 96 | 7283.6 | 97 |2601.6| 93

1914 9 471.0 9 273.6 2 93.2 1 21.0 1

- with non-financial

54.5 3 4744 9 4134 2 130.5 2 187.4 7
customers

Cross-currency

. - - - - | 400.0 2 - - - -
interest rate swaps

- with reporting
dealers

- with other
financial institutions

- - - - | 2000 | 50 - - - -

- with non-financial

- - - - | 2000 | 50 - - - -
customers

Currency options

(over-the-counter) 0.7 0 0.9 0 15.7 0 15.1 0 0.4 0

— with reporting

0.3 50 0.3 32 2.4 15 1.9 12 0.2 50
dealers

- with other
financial institutions

— with non-financial

0.3 50 0.6 68 13.3 85 13.3 88 0.2 50
customers
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End of Table 1
2004 2007 2010 2013 2016
Transactions and
counterparties share, share, share, share, share,
amount % amount % amount % amount % amount %
Total foreign
exchange market 21 985.5| 100 |17 339.5 100 |24 237.8| 100 |11 088.6| 100 | 4897.6 | 100
turnover
~withreporting | o055 | ) | 76466 | 44 (195637 81 | 79515 | 72 | 30814 63
dealers
“withother o0, ol 0 52450 30 18510 | 8 | 3315 | 3 | 1875 | 4
financial institutions
- with non-financial| 37 5 1| 4uug8 | 26 | 28231 | 12 | 28056 | 25 | 16288 33
customers
— local 1552.6 7 7507.5 | 43 | 4450.2 18 2955.9 27 |1622.1| 33
— cross-border 20432.8| 93 9831.7 | 57 |19 386.5| 80 8132.9 73 | 3275.6 | 67
Forwards 372.5 100 220.6 | 100 | 363.5 | 100 49.1 70.4 100
- up to 7 days 98.8 27 31.2 14 0.6 0 1.6 3.9 6
-over7daysand | ooa 0 | gy | 1894 | 86 | 3621 | 100 | 445 | 91 | 665 | 94
up to 1 year
- over 1 year - - - - 0.8 0 3.1 6 - -
fg;‘;sg“ exchange | 50561 | 100 | 51713 | 100 [17995.9] 100 | 7507.0 | 100 |2810.0| 100
- up to 7 days 1319.0 65 2984.8 | 58 |17245.0f 96 | 69852 | 93 |2526.1| 90
—over7daysand | o)) | a5 Io1gay | 42 | 7550 | 4 | 5203 | 7 | 2839 | 10
up to 1 year
— over 1 year - B - - 0.1 0 1.5 0 - B
100.00
90.00 -
80.00 -
70.00 ~
m Currency options (over-the-counter)
60.00 ~
Cross-currency interest rate swaps
X 50.00 - .
W Foreign exchange swaps
40.00 - ® Forwards
30.00 - M Spot transactions (futures)
20.00 -~
10.00 -
0.00 - T T T T
2004 2007 2010 2013 2016

Figure 4. Total turnover by foreign exchange transactions in Lithuania in 2004-2016, in %

(source: developed by the authors based on LB, 2016, 2018; BIS, 2018a, 2018b)
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Data confirm that the Lithuanian derivatives market is becoming increasingly concen-
trated in the most important Lithuanian banks (LB, 2018). Foreign exchange market par-
ticipants in Lithuania mostly entered into transactions with other banks participating in the
survey (63%), the majority of which were non-resident banks (67%). Transactions with other
financial institutions accounted for 4% and non-financial customers - for 33% (Figure 5) (LB,
2016, 2018, 2019b; BIS, 2018D).

Moreover, Figure 6 summarises the data of Table 1 and identifies the main groups of
counterparties (LB, 2016, 2018; BIS, 2018b). It shows that from 2004 until 2016, transac-
tions with cross-border dealers prevailed. In recent years, there has been an upward trend in
transactions with local dealers.

Exchange rate risk and the value of both Lithuanian and European enterprises are hedged
using derivatives. Most transactions in the Lithuanian foreign exchange market take place
in euro and U.S. dollars. An upward trend in the value of the prevailing euro-dollar pair can
be observed (Table 2) (LB, 2016, 2018; BIS, 2018a, 2018b). It is likely that having considered
the subsequent three-year situation, i.e. after processing data for 2019, this trend will be

preserved.

100.00
90.00
80.00
70.00
60.00
50.00
40.00
30.00
20.00
10.00

0.00

2004 2007 2010 2013 2016
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Figure 5. Total turnover by foreign exchange market participants in Lithuania in 2004-2016, in %
(source: developed by the authors based on LB, 2016, 2018, 2019b; BIS, 2018b)
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Figure 6. Total turnover by cross-border dealers and local dealers
in the Lithuanian foreign exchange market in 2004-2016, in %
(source: developed by the authors based on LB, 2016, 2018, 2019b; BIS, 2018b)
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In summarising the data provided in Table 2, the situation is more vividly shown by
Figure 7, which presents the structure of the Lithuanian foreign exchange market (LB, 2016,
2018; BIS 2018a, 2018b). Figure 7 shows that the euro and the U.S. dollar are the main cur-
rencies traded on the market, and the euro-dollar pair transactions have prevailed over the
past few years (LB, 2016, 2018; BIS, 2018a, 2018b).

Table 2. Turnover in the Lithuanian foreign exchange market by currency pairs (nominal or notional
amounts in 2016; millions of U.S. dollars) (source: LB, 2016, 2018; BIS, 2018a)

2004 2007 2010 2013 2016
Currency pairs amount share, amount share, amount share, amount share, amount share,
% % % % %
LT / USD 4094 | 2 | 6285 | 4 | 2376 | 1 | 2399 | 2 - -
LT / EUR 3872.8 | 18 | 9692.0 | 56 |19669.1| 81 | 8496.1| 77 - -
USD / EUR 5219.4 | 24 | 4403.6 | 25 | 20493 | 8 | 13744 | 12 |37974| 78
USD / GBP 4752 | 2 39.2 0 29.1 0 2.8 0 | 741 2
USD / other 115444 | 53 | 4566 | 3 | 5943 | 2 | 714 1 7.7 0
currencies
EUR / other 4113 | 2 19038 | 11 | 7711 | 3 | 6517 | 6 | 1200 | 2
currencies

Other currency

. 52.9 0 215.9 1 887.4 4 2523 2 898.5 18
pairs

All currency

pairs 21 985.5| 100 |17 339.5| 100 (24 237.8| 100 |11 088.6| 100 | 4898.0 | 100

The latest data from 2016 show that the Lithuanian OTC derivatives (interest rate) market
was rather modest, just as previously. The turnover of interest rate contracts in the market
amounted to 389.5 million U.S. dollars (Table 3) (LB, 2016, 2018; BIS, 2018a, 2018b). It is
likely that having considered the subsequent three-year situation, i.e. after processing data
for 2019, this situation will look different.
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Figure 7. Turnover in the Lithuanian foreign exchange market by currency pairs
(source: developed by the authors based on LB, 2016, 2018, 2019a; BIS, 2018a, 2018b)
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Table 3. Turnover in the Lithuanian OTC derivatives market in 2016 by transactions and counterparty
(nominal or notional amounts; millions of U.S. dollars) (source: LB, 2016, 2018; BIS, 2018a, 2018b)

Transactions and
counterparty

2004

2007

2010

2013

2016

amount

share,

%

amount

share,
%

amount

share,

%

share,

amount
%

amount

share,
%

Forward rate
agreements

125.6

100

- with reporting
dealers

125.6

100

— with other financial
institutions

— with non-financial
customers

Interest rate swaps

136.5

14

420.0

98

161.9

42

- with reporting
dealers

136.5

100

211.3

50

97.1

60

- with other financial
institutions

— with non-financial
customers

208.6

50

64.9

40

Interest rate options

807.1

85

9.4

227.6

58

— with reporting
dealers

403.5

50

8.1

86

113.8

50

— with other financial
institutions

— with non-financial
customers

403.5

50

1.3

14

113.8

50

Total OTC derivatives
market

125.6

100

943.5

100

429.4

100

389.5

100

- with reporting
dealers

125.6

100

540.0

57

219.4

51

210.8

54

- with other financial
institutions

— with non-financial
customers

403.5

43

210.0

49

178.6

46

- local

403.5

43

210.0

49

62.0

16

- cross-border

125.6

99

540

57

219.4

51

328.0

84

The Bank for International Settlements publishes on its website (LB, 2018; BIS, 2018a,
2018b) preliminary data of triennial surveys of global foreign exchange and derivatives mar-
kets. The purpose of the BIS surveys is to obtain comprehensive and internationally com-
parable statistical information on the size and structure of the foreign exchange and OTC
derivatives markets (LRS, 2007; BIS, 2018a, 2018b). It can be claimed that this is an exclusive
and unique, all-inclusive and reliable survey which since 1996 has provided financial markets
with key guidance on the derivatives market (BIS, 2018a).
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5. Forecasting of derivatives transactions and currency pairs

An analysis and assessment of the situation in derivatives markets reveals that the focus
is on foreign exchange transactions as well as currency pairs. According to data of Table 1
and Figure 1, spot transactions (futures) were steadily decreasing from 2004 until 2016 in
value terms, however as of 2013 a rise in the foreign exchange market as a whole in terms of
percentage was observed. There was a sharp drop in forwards during the period from 2004
to 2016, although modest growth was observed in 2016. Foreign exchange swaps fluctuated
sharply during 2004-2016, with their value and percentage in the foreign exchange market
as a whole surging in 2010. However, a downward trend in both value and percentage terms
was seen subsequently.

In order to examine in more detail the dynamics, over recent decades, and expected
trends of derivative financial instruments, a forecast of foreign exchange transactions was
carried out using the weighted moving average method and various functions (exponential,
linear, logarithmic, polynomial, power, etc.). The forecasts of foreign exchange transactions
using the weighted moving average method (Figure 8) reveal that spot transactions (futures)
and FX swaps account for the major part of the foreign exchange market. The forecasts of
these transactions over a few more fixed-duration (three-year) periods ahead show that FX
swaps prevail, though there is also a substantial volume of spot transactions (futures). Trends
in these transactions do not project any major changes when forecasted using the weighted
moving average method. Slight fluctuations are to be noted.

As spot transactions (futures) stand out in terms of their value and percentage, their
forecasting was carried out by applying various functions, such as exponential, linear, loga-
rithmic, polynomial, power, etc. Upon analysing the obtained results and graphs according
to various functions, the function with the highest coefficient of determination, and thus
the correlation coefficient, i.e., R> = 0.8899 (Figure 9), was selected for forecasting purposes.
An analysis of the trends in spot transactions forecasted by applying a polynomial function
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—@— Spot transactions (futures) —0— Forwards
Foreign exchange swaps Cross-currency interest rate swaps
—@— Currency options (over-the-counter)

Figure 8. Forecast of the Lithuanian foreign exchange market according
to the weighted moving average method
(source: developed by the authors based on LB, 2016, 2018, 2019b; BIS, 2018a, 2018b)
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Figure 9. Forecast of spot transactions (futures) based on factual data

and applying a polynomial function
(source: developed by the authors based on LB, 2016, 2018, 2019b; BIS, 2018a, 2018b)

predicts a sharp increase in the percentage of these transactions in the future. The fore-
casts using the weighted moving average method also project an upward trend in the future,
though less marked.

FX swaps also stand out in terms of their value and percentage among all transactions
under study (Table 1, Figure 1), therefore their forecasting was carried out using various
functions, such as exponential, linear, logarithmic, polynomial, power, etc. Upon analysing
the obtained results and graphs according to various functions, the function with the highest
coefficient of determination, and thus the correlation coefficient, i.e., R? = 0.9076 (Figure 10),
was selected for forecasting purposes. An analysis of trends in FX swaps forecasted by apply-
ing a polynomial function foresees a sharp drop in the percentage of these transactions in
the future. The forecasts using the weighted moving average method also project a downward
trend in the future, though less marked.

In order to examine in more detail the dynamics, over recent decades, and expected trends
of currency pairs (Table 2, Figure 7), currency pair forecasting was carried out using the weight-
ed moving average method and various functions (exponential, linear, logarithmic, polynomial,
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Figure 10. Forecast of FX swaps based on factual data and applying a polynomial function
(source: developed by the authors based on LB, 2016, 2018, 2019b; BIS, 2018a, 2018b)
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power, etc.). The forecast of currency pairs using the weighted moving average method (Fig-
ure 11) shows that the LT/EUR and USD/EUR pairs account for the largest share of the cur-
rency pair market as a whole. The forecast of these pairs over a few fixed-duration (three-year)
periods ahead reveals that the USD/EUR pair prevails, however other currency pairs also have
substantial volumes. Trends in respect of these pairs, forecasted using the weighted moving
average method, do not project significant changes in the future. Slight fluctuations are to be
noted. The LT/EUR pair was no longer in use as of 2015, hence a sharp rise of the USD/EUR
pair could be observed during 2015-2016, with these trends expected to stabilise later.
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R 40.00
30.00
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10.00

0.00

-10.00
2004 2007 2010 2013 2016 2019 2022

—@—LT & USD —0—LT & EUR USD & EUR
USD & GBP —@— USD & other currencies —@—EUR &other currencies
—@— Other currency pairs

Figure 11. Forecast of currency pairs according to the weighted moving average method (source:
developed by the authors based on LB, 2016, 2018, 2019b; BIS, 2018a, 2018b)

As the USD/EUR pair stands out in terms of value and percentage, its forecasting using
various functions, such as exponential, linear, logarithmic, polynomial, power, etc., was car-
ried out. Upon analysing the obtained results and graphs according to various functions, the
function with the highest coefficient of determination, and thus the correlation coefficient,
i.e., R? = 0.7982 (Figure 12), was selected for forecasting purposes. The trends in the USD/
EUR pair forecasted by applying a polynomial function show a significant increase in the
percentage of this pair in the future. The forecast carried out according to the weighted mov-
ing average method also projects a future upward trend, though less marked.

Among all currency pairs, the pair EUR/other currencies could be distinguished due to its
value and percentage (Table 2, Figure 4), therefore it was forecasted using various functions,
such as exponential, linear, logarithmic, polynomial, power, etc. Upon analysing the obtained
results and graphs according to various functions, the function with the highest coefficient of
determination, and thus the correlation coefficient, i.e., R? = 0.3158 (Figure 13), was selected
for forecasting purposes. An analysis of trends in respect of this currency pair forecasted with
a polynomial function projects a substantial decline in the percentage of these transactions in
the future. The forecast using the weighted moving average method also projects a downward
trend in the future, though less marked.
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Figure 12. Forecast of the USD/EUR currency pair based on factual data
and applying a polynomial function
(source: developed by the authors based on LB, 2016, 2018, 2019b; BIS, 2018a, 2018b)
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Figure 13. Forecast of the pair EUR/other currencies based on factual data
and applying a polynomial function
(source: developed by the authors based on LB, 2016, 2018, 2019b; BIS, 2018a, 2018b)

In order to examine in more detail the dynamics, over recent decades, and expected
trends of derivatives and currency pairs, foreign exchange transactions and currency pairs
were forecasted using the weighted moving average method and various functions (exponen-
tial, linear, logarithmic, polynomial, power, etc.). Foreign exchange transaction forecasting
using the weighted moving average method and according to various functions shows that
in the foreseen period, currency swaps will prevail, though there is also a significant volume
of spot transactions (futures). Trends in these transactions do not project major changes.

The forecasting of currency pairs using the weighted moving average method and various
functions allows to predict that in the foreseen period, the USD/EUR pair will prevail, while
other currency pairs also demonstrate substantial volumes. The trends observed in respect
of these pairs do not project any major changes in the future.
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Conclusions

It can be claimed that derivatives, if used properly, allow for effective management of various
risks faced by business entities. Hedging through the use of derivatives enables businesses
to reduce risk and distribute risk among individual market participants. The derivatives can
be used to manage not only currency, interest rate, commodity, and credit risks, but also the
overall risk of emergence of any adverse effects.

The recent situation, viewed from the perspective of growing international tension, makes
it necessary to re-examine the past crisis, its causes and consequences. It is recalled that the
2007-2008 global financial crisis revealed the challenges and risks of derivative financial
instruments and demonstrated the tremendous impact that their imprudent use can have
on the stability of a financial system. Derivatives, which were supposed to assist financial
institutions as regards hedging and diversification of risk, became one of the causes of the
crisis, and as a result of the globalisation and integration of the financial market the crisis
that had begun in the USA grew into a global financial crisis.

As an implication for the present, the past financial crisis showed the need to implement
a certain package of measures to address the issues emerging in this market. These measures
include regulation of the derivatives market and standardisation of the instruments them-
selves and credit rating activities, as well as improvement of the market infrastructure itself.
Moreover, the crisis also revealed the shortcomings of derivatives in terms of insufficient
risk monitoring, absence of market regulation, lack of standardisation, systemic market risk,
high market concentration, price distortions and emergence of inadequate credit ratings. The
global financial crisis highlighted these issues in the derivatives market and the riskiness of
the market in these instruments as well as their dangerous impact on the overall stability of
a financial system. However, it would be unreasonable to abandon the instruments that filled
the niche emerging in present-day markets, and use should be made of the specific features
of these instruments in the context of the development of financial markets.

The forecasting of derivative financial instruments and currency pairs using the weighted
moving average method and various functions (exponential, linear, logarithmic, polynomial,
power, etc.) has yielded certain results concerning a foreseen future period. Foreign exchange
transaction forecasting shows that currency swaps will prevail in the future, but there is also
a significant volume of spot transactions (futures). Currency pair forecasting reveals that
the USD/EUR pair will prevail in the future, however other currency pairs also demonstrate
substantial volumes.

In the derivatives market, it is necessary to implement certain measures to improve the
infrastructure of the derivatives market, improve liquidity assistance in financial markets,
review credit rating mechanisms and methodologies, and create an adequate supervisory
framework.

A rapidly developing derivatives market creates prerequisites for a better distribution of
risk within a financial system by enhancing the stability of the financial system. Derivatives
can make risk management more efficient and flexible, especially in banks, and can also result
in a more effective distribution of individual risks and reduction of the overall economic risk
associated with them.
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In the absence of an adequate supervisory framework, it is important to ensure the means
of prudential treatment of derivatives: stricter regulation of investment banking activities;
establishment of a regulatory and supervisory mechanism for the financial institutions using
financial instruments; disclosure of information on supervision in different financial markets;
assessment of the impact of new financial instruments on a financial system; ensuring of the
transparency of methodologies and independence of assessment.

The paper includes analysis of the risks for the underlying risks stemming from the de-
rivatives market. Limitations and difficulties were encountered in the research. It has been
difficult to find the necessary data related to new financial instruments and their impact on
the financial system. Information on derivatives is provided every three years (the last will be
provided in 2021). The possibilities for future research should be greater and wider. Future
research is expected to include analysis about derivative pricing, their growth rates compared
to the real economy, or the derivatives risks on the financial and the banking system.
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