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Examination of the Relationship between
Derivative Financial Instruments and the
Economic Development of Lithuania

Kristina Garskaite-Milvydiene and Raimonda Martinkute-Kauliene

Derivative financial instruments play a major role in financial markets. However, there are rather
contradictory views regarding this issue. Their impact on the financial markets, their stability and
the economy have not been thoroughly examined. The aim of this paper is to analyse derivatives
and the economic situation in the country and to investigate the relationship between the de-
rivatives and the macroeconomic factors which have the greatest impact on the volume of the
derivatives. The paper analyses derivatives statistics and macroeconomic indicators in Lithuania. As
a result, the relationship between the derivatives and the country’s macroeconomic indicators is
examined by identifying the most significant factors, as the structure and volume of derivatives in
different markets may be determined by different macroeconomic factors. The performed analysis
and estimation have shown that foreign direct investment has the largest impact on the deriva-

Derivative financial instruments (derivatives), foreign exchange transactions and interest rate

ABSTRACT

tives, their volume and structure, and average earnings have the least impact.
KEY WORDS:

derivative contracts, GDP, inflation, unemployment rate.
JEL Classification:  F23,G01, G10, G34.

Faculty of Business Management, Vilnius Gediminas Technical University, Lithuania

1. Introduction

Under global economy conditions, the market is af-
fected by a variety of factors: economic, social, po-
litical, technological, and others. As processes are
progressing rapidly, more and more innovations
and technologies are emerging, opening a wealth of
opportunities and providing communications with
the whole world. The financial market is becoming
more accessible and greater investment opportuni-
ties are emerging (European Securities and Mar-
kets Authority [ESMA], 2018; European Central
Bank [ECB], 2019). The popularity of investing is
influenced by a more easily accessible investment
environment and the increasing choice of financial
instruments available for investment (Lenee & OKki,
2017; Jermann & Yue, 2018). Investing as a process is
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aimed at preserving and increasing the value of cash
(Faure, 2015; Antelo & Bru, 2018). All investments
are exposed to certain risks, which are to be avoided
to prevent losses (Martinkuté-Kauliené, 2014). The
derivatives market is particularly highly developed
(Brigham & Davies, 2015; Klingeberg et al., 2018).

The financial crisis that hit the US in 2007 gained
tremendous momentum in 2008 not only in the US,
but spread across the globe directly affecting Europe
and indirectly spreading to rapidly emerging mar-
kets (Kazi et al., 2013; Lel, 2014; Mayordomo et al.,
2014). The crisis highlighted the risks of derivatives
and their manifestations, their advantages, and dis-
advantages (Obstfeld & Rogoft, 2009).

Thus, following the devastating experience and
after making improvements in terms of the nature
and regulation of derivatives, the wider use of de-
rivatives providing a hedge against fluctuations in
interest rates, exchange rates, raw material prices,
and other risks began to be promoted in risk man-
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agement (Shibli, 2012; Martinkuté-Kauliené, 2014;
Kosowski & Neftci, 2015). The derivatives are usu-
ally divided into different types that possess certain
characteristics, hence choosing the appropriate type
of a transaction is important when seeking to con-
clude a transaction that meets all expectations and
helps avoid risks (Blazek & Netrdova, 2012; Araujo
& Leao, 2016).

Derivative financial instruments are used not only
for risk management but also for speculative pur-
poses (Carneiro et al., 2015). The implementation
of and the benefits obtained from transactions often
also depend on the economic situation in a coun-
try (Burns & Tobin, 2016), as it affects prices, in this
case, the underlying assets of a transaction, which
can comprise both securities, exchange rates and
raw materials, ordinary commodities, and so on.
(Bejol & Livingstone, 2018; Butt et al., 2018). There-
fore, it is important to analyse what macroeconomic
factors determine the volume of certain transac-
tions so as to take, based on forecasts, the most ap-
propriate decision in choosing the right derivative.
To determine the relationship between the volume
of derivatives transactions and macroeconomic fac-
tors, correlation/regression analysis and multiple
regression analysis will be used for the relationship
between the derivatives and the country’s economic
development and the strength of such a relationship
to be determined.

The aim of the study is to analyse derivatives
and the economic situation in the country and to
examine the relationship between these factors, to
identify those which have the largest impact on the
derivatives and their impact on the country’s eco-
nomic development. To achieve this aim, statistics
on the derivatives and Lithuania’s macroeconomic
indicators were analysed; the relationship between
the derivatives and the country’s macroeconomic
indicators was determined.

The aim of the paper was achieved by summaris-
ing and systematising the views of other authors, an-
alysing statistical data, using correlation/regression
analysis and multiple regression analysis.

The first part of the paper analyses statistical data
on derivative financial instruments, namely, their
dynamics and structure. The second part examines

statistical data on Lithuania’s macroeconomic indi-
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cators (gross domestic product, foreign direct invest-
ment, inflation, unemployment rate, average annual
earnings) and their dynamics. The third part investi-
gates the relationship between the volume of deriva-
tives transactions and the macroeconomic indicators
and determines the strength of this relationship,
identifies the indicators which mainly influence the

volume of certain derivatives transactions.

2. Analysis of Statistics on Derivative
Financial Instruments

Globalisation and financial integration lead to a
rapid spread of derivatives around the world (David,
2009; Bae et al., 2017; Inekwe, 2018). Particularly,
as regards emerging markets, it is a matter of
vital importance to properly select and use these
instruments and to recognise the risks associated
with them (Bartram et al., 2009; Foster & Magdoff,
2009). Typically, derivatives improve risk spread
within a financial system. The derivatives make risk
management more effective and flexible, especially
in banks, also they contribute to the more effective
distribution of individual risks and reduce the related
overall risk in the economy (Bezzina & Grima, 2012;
Bingham & Kiesel, 2013; Bae et al., 2017; Klingeberg
et al., 2018).

Financial markets and increasingly sophisticated
technology are opening up a wide range of
opportunities, accompanied by a variety of risks
which can be avoided using derivatives to provide a
hedge against fluctuations in interest rates, exchange
rates, etc. (Bai et al., 2016; Vomacka, 2016; Ramlall,
2018). Figure 1 below shows the distribution of
derivatives by product based on data of 2018.

The majority of derivatives are interest rate
derivative contracts, which account for 63,44 %.
Foreign exchange derivatives make up 12,63 %.
According to the data on derivatives provided by
the Bank for International Settlements (2019), most
transactions can be claimed to be entered into in U.S.
dollars, though euro-, pound sterling- and Japanese
yen-denominated transactions are also popular.
The most popular (short-term, up to one year)
transactions account for about 78 % of all transactions.
Commodity, credit, and equity derivative contracts
comprise a small proportion of all transactions (Bank
for International Settlements, 2019).
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Figure 1. Distribution of derivative financial instruments in Lithuania (Bank for International Settlements, 2019;
European Central Bank, 2019, Bank of Lithuania, 2019; Statistics Lithuania, 2019).
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Figure 2. Foreign exchange transactions in Lithuania during 2008-2018 (Bank for International Settlements, 2019;
European Central Bank, 2019; Bank of Lithuania, 2019; Statistics Lithuania, 2019).
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The foreign exchange market has become particularly
popular worldwide over the last few decades, and
over the last 10 years it has also grown in Lithuania
(Bank of Lithuania, 2019; Statistics Lithuania, 2019).
Therefore, this article provides a broader analysis of
foreign exchange transactions.

From 1997 until 2018, the foreign exchange market
turnover increased 1 000 times (from 5 billion U.S.
dollars to 5,5 trillion U.S. dollars), from 2001 until
2018 it increased 267 % (from 1,5 to 3 trillion U.S.
dollars), from 2010 until 2018 it increased 40 % (up
to 5,5 trillion U.S. dollars) (Bank for International
Settlements, 2019; European Central Bank, 2019).
These developments illustrate the rapid growth of
popularity of derivatives and the importance of
foreign exchange. This has been greatly influenced
by ever-developing technologies, which has led to a
greater variety of marketing tools and easier access to
information. Higher price volatility and foreign trade
force enterprises around the world to manage risks,
since foreign exchange rates can have a significant
impact on an enterprise’s expenses and profits. A
matter of importance is also the economic factors
that keep exchange rates constantly fluctuating.

The Lithuanian exchange derivatives market and
its statistics are analysed by the Bank of Lithuania
(2019), which provides data on the turnover in the
foreign exchange market, currency purchase and
sale forwards, swaps, and options. In Figure 2 below,
we can see the distribution of foreign exchange
transactions in Lithuania during the period of 2008-
2018.

In Lithuania, swaps prevail; during the period
of 2008-2018, these transactions accounted for the
major share, or approximately 94 %, of the foreign
exchange derivatives market (Bank of Lithuania,
2019; Statistics Lithuania, 2019). An analysis of
forwards shows that from 2008 until 2011, the
volume of these transactions was growing; a total of
1239,62 million U.S. dollars was contracted. In 2012,
the total contracted amount fell to as low as 106,18
million U.S. dollars, and since then, the contracted
amounts for foreign exchange forwards in Lithuania
have ranged from 47,47 million U.S. dollars to 145,94
million U.S. dollars. During the period under study,
forwards made up 5,44 % of transactions in the
foreign exchange derivatives market. The volume of

CONTEMPORARY ECONOMICS
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swaps in Lithuania was increasing from 2008 until
2010, later was decreasing until 2014, and then began
to grow again. However, most of the currency was
purchased and sold in 2010, largely influenced by
the global financial crisis, which caused substantial
uncertainty about economic developments, leading
to transactions to avoid risks and major currency
fluctuations. Until 2014, most of such transactions
comprised LTL / EUR and EUR / USD swaps. The
LTL / EUR currency pair accounted for 85,56 % of all
swaps in 2010 and for 80,15 % in 2011, but it was also
the most popular currency pair in other periods as
well. During 2008-2014, the USD / EUR pair averaged
15,67 %. Since 2015, when Lithuania became the
19th member of the euro area, the most popular
FX swap pair has become USD / EUR (Bank for
International Settlements, 2019; European Central
Bank, 2019; Bank of Lithuania, 2019). This pair
accounted for 71,4 % to 85,6 % of all swaps. Options
are not popular in Lithuania; during the analysed
period (2008-2018), their volume amounted to 0,29
% of the total foreign exchange market turnover.

To sum up the overview of the derivatives market
in Lithuania, it can be observed that swaps account
for the highest number of transactions, with an
average of 94,26 % of the total foreign exchange
market turnover during the analysed period, just as
it is worldwide (Xiao, Zhang & Fu, 2016).

3. Analysis of Dynamics of Lithuania’s
Macroeconomic Indicators

According to previous research by other authors, it
is observed that foreign direct investment often has a
major role to play in respect of derivatives and their
volume (Brigham & Davies, 2015; Lenee & Oki, 2017;
Jermann & Yue, 2018). However, during a certain pe-
riod of time, research may also show different results,
which is why the present research focuses on the situ-

ation in Lithuania.

3.1. Gross Domestic Product (GDP)

GDP is calculated as the value of final goods and ser-
vices produced within a country over the year, includ-
ing the value generated by foreign factors of produc-
tion in that country but excluding investment income
received from the country’s citizens abroad. This indi-
cator is measured at factor cost, adding up the value
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Figure 3. Lithuania's GDP during 2008-2018 (Bank for International Settlements, 2019; European Central Bank, 2019,

Bank of Lithuania, 2019; Statistics Lithuania, 2019.

added by each country and firm (Ramlall, 2018). GDP
is considered one of the main indicators determining
the growth of the country’s economy, showing the na-
ture of development, its speed, as well as the potential
and tendencies of the rise of public welfare (Campolmi
& Gnocchi, 2016; Vomacka, 2016; Barrel & Nahhas,
2018).

An overview of Lithuania’s GDP during the period
of 2008-2018 (see Figure 3) shows that GDP fluctuated
constantly. In 2008, it amounted to 47,85 billion U.S.
dollars, later in 2010 dropped to 37,12 billion U.S. dol-
lars but subsequently started to rise again and in 2014
reached 48,52 billion U.S. dollars (Bank of Lithuania,
2019; Statistics Lithuania, 2019). In 2011, GDP growth
was driven mainly by value-added gains in the con-
struction, manufacturing, trade, hotels and restaurants,
transport, warehousing, and communications services
sectors. During 2012-2018, Lithuania’s GDP continued
to grow and the economic situation improved, driven
by rising wages and incomes, which boosted consump-
tion along with the increase in exports (Bank of Lithu-
ania, 2019; Statistics Lithuania, 2019).

www.ce.vizja.pl

To sum up GDP dynamics, we can see that Lithu-
ania’s GDP fluctuated constantly. As GDP in Europe
was falling/rising, so was Lithuania’s GDP (Bank for
International Settlements, 2019; European Central
Bank, 2019).

3.2. Foreign Direct Investment (FDI)

A foreign direct investment (FDI) is an investment
attracted to gain a lasting interest in enterprises
operating in an economy other than that of the in-
vestor (Arabi & Saei, 2010; Barrel & Nahhas, 2018).
FDI is a key element of international economic
integration that creates direct, stable, and lasting
links between economies of different countries,
promotes the transfer of technology and expertise
and can serve as an important tool for development
(Ramlall, 2018; Giammanco & Gitto, 2019). Foreign
investment contributes significantly to a country’s
economic growth; thus its attraction is one of the
main goals of the state (Liu, Wang & Woo, 2019).
It is observed that FDI is increasing in all regions
(Barrel & Nahhas, 2018).

This work is licensed under a Creative Commons Attribution 4.0 International License.
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Figure 4. Foreign direct investment stocks in Lithuania during 2008-2018 (Bank for International Settlements, 2019;
European Central Bank, 2019; Bank of Lithuania, 2019, Statistics Lithuania, 2019)

An analysis of foreign direct investment (FDI) in
Lithuania (Figure 4) reveals that more investment is
being attracted (Bank for International Settlements,
2019; European Central Bank, 2019; Bank of Lithu-
ania, 2019, Statistics Lithuania, 2019). In 2008, FDI
stocks amounted to 10 997,33 million U.S. dollars and
already in 2018 - 17 045,02 million U.S. dollars. As
regards the distribution of FDI stocks by economic
activity, investment is mainly attracted to financial
and insurance activities, which during the period un-
der analysis made up 23,05 % of the total investment,
manufacturing - 22,85 %, real estate — 12,8 %, whole-
sale and retail trade and repair of motor vehicles and
motorcycles - 12,66 %. Education, arts, entertainment
and recreation activities, water supply, sewage treat-
ment, waste management and other service activi-
ties attract the least investment in Lithuania (Bank of
Lithuania, 2019, Statistics Lithuania, 2019). As regards
a breakdown of FDI by country, the largest investment
flows are attracted from European countries, with an
average of 94,17 % of the total investment over the
analysed period (International Bank for Settlements,
2019; European Central Bank, 2019). A broader over-
view of the European countries shows that the largest
investment flows are attracted from Sweden - 19,36
% of the total investment, followed by the Nether-

CONTEMPORARY ECONOMICS

lands - 10,25 %, Germany - 8,94 %, Poland - 8,62
%. American investment stands at 3,23 % and Asian
investment - at 2,31 % (Statistics Lithuania, 2019).
Lithuania attracts substantial investment due to highly
valued qualifications of its workers, its infrastructure
and logistics.

3.3. Inflation Rates

Inflation, as a long-term increase in the general price
level, has a major influence on the processes taking
place in a country. As prices increase, the purchasing
power of money decreases. It is argued that inflation
rates can be increased by the rate of GDP growth,
though higher inflation rates can lead to economic
decline (Wan & Chen, 2017). In Figure 5 below, we
can see inflation rates in Lithuania during the period
0f 2008-2018.

The highest inflation rate in Lithuania was in 2008
and reached 10,93 %, mainly because of the global
financial crisis (Bank for International Settlements,
2019; European Central Bank, 2019). According to
the Bank of Lithuania (2019), inflation rates started to
decline in 2009-2010 as food prices rose more slowly
and oil prices increased less, which slowed down the
annual increase in fuel prices. In 2011, inflation rates
in Lithuania slightly increased, mainly because of

DOI: 10.5709/ce.1897-9254.446
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Figure 5. Inflation rates in Lithuania (Bank for International Settlements, 2019; European Central Bank, 2019; Bank of

Lithuania, 2019; Statistics Lithuania, 2019)

food prices, which were dependent on global market
trends; their impact on inflation rates increased, hence
the impact of external factors remained very signifi-
cant (Bank of Lithuania, 2019; Statistics Lithuania,
2019). Subsequently, inflation rates began to decrease
due to favourable external and domestic develop-
ments, accompanied by a fall in food and fuel prices,
as these price groups are related to external factors,
i.e., developments in global raw materials markets.
The domestic situation also improved, with changes in
prices of industrial goods and market services (Bank
of Lithuania, 2019). During 2011-2015, inflation rates
decreased by 5,01 %. During 2016-2017, inflation rates
picked up again, driven by changing trends in global
raw materials markets, rising fuel prices and prices of
some foodstuffs, especially milk and milk products,
oils, and fats. However, domestic economic develop-
ments also contributed to a significant extent to infla-
tion rates during this period, as prices for services were
increasing. Wages were also growing, which led to a
rise in domestic demand and prices (Bank of Lithu-
ania, 2019; Statistics Lithuania, 2019). It can be ob-
served that inflation rates in Lithuania mainly depend
on global raw materials markets. Thus, summarising
the research data it can be claimed that inflation rates

in Lithuania constantly fluctuate.

www.ce.vizja.pl

3.4. Unemployment Rate

The rate of unemployment, as a ratio of the unem-
ployed to the labour force expressed in percentage, is
of major economic and social importance (Blazek &
Netrdova, 2012). For the economy, high unemploy-
ment means that a part of the population does not
work and therefore does not contribute to the eco-
nomic well-being of a country and to collection of the
budget, which has a particular impact on economic
growth and strengthening of the country (Campolmi
& Gnocchi, 2016). However, it becomes more compli-
cated for a person to find a job and financial difficulties
arise. Figure 6 shows Lithuania’s unemployment rate
during the period of 2008-2018.

In analysing the rate of unemployment in Lithuania,
it can be noted that unemployment rose from 5,83 %
to 17,81 %, driven by the economic downturn, which
forced businesses to reduce their staff and capac-
ity to remain on the market (Bank for International
Settlements, 2019; European Central Bank, 2019).
Thus, unemployment increased, wages fell and un-
certainty about the future grew (Bank of Lithuania,
2019). In 2011, a decline in the unemployment rate
was observed, mainly due to the services sector be-
ing the largest in terms of employment, in particular
as regards transport and storage, administrative and

This work is licensed under a Creative Commons Attribution 4.0 International License.
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Figure 6. Lithuania’s unemployment rate during 2008-2018 (Bank for International Settlements, 2019; European
Central Bank, 2019; Bank of Lithuania, 2019; Statistics Lithuania, 2019).

support activities (Bank of Lithuania, 2019; Statistics
Lithuania, 2019). Throughout the period under re-
view, unemployment continued to decline and domes-
tic demand continued to grow, which led to economic
growth. During 2012-2014, employment was strongly
affected by the recovery in the construction sector. In
2015, the domestic market, employment and activity
rates continued to grow, leading not only to lower un-
employment but also to rapid wage growth (Bank of
Lithuania, 2019; Statistics Lithuania, 2019).

In 2015, slower employment growth was observed,
along with labour shortages being more widely expe-
rienced and the rate of unemployment reaching 7,86
%. During 2017-2018, labour shortages continued to
be experienced, especially in major cities, as well as the
balancing of migration flows was observed (Bank of
Lithuania, 2019). Thus, from 2010 until 2018 the rate
of unemployment fell from 17,81 % to 6,01 %.

Summarising data on the unemployment rate in
Lithuania, it can be stated that the unemployment
rate had risen to 17,81 %, but then declined, and since
2013 it has fallen below the European average (Barrel
& Nahhas, 2018).

CONTEMPORARY ECONOMICS

3.5. Average Annual Earnings

Average earnings reflect the average remuneration of
those employed in an economy (Gerdesmeier, 2015).
In Figure 7 below, we can see average annual earnings
in Lithuania during 2008-2018 (Bank of Lithuania,
2019; Statistics Lithuania, 2019).

An overview of average annual earnings in Lithu-
ania shows that in 2008-2010, the decline was mainly
in the public sector due to the global financial crisis,
which resulted in rising unemployment and decreas-
ing wages (Bank of Lithuania, 2019; Statistics Lithua-
nia, 2019). Later on, average earnings fluctuated slight-
ly, and in 2011 they grew up to 9 673 U.S. dollars per
annum, with the largest increase in earnings observed
in the construction and agricultural sectors (Bank of
Lithuania, 2019; Statistics Lithuania, 2019). In 2012,
average annual earnings fell slightly but later started
to pick up again and in 2014 totalled 10 782 U.S. dol-
lars. The growth was mainly driven by decreasing
unemployment, relatively rapid employment growth
and increasing minimum wages (Bank of Lithuania,
2019; Statistics Lithuania, 2019). In 2015, earnings fell
slightly, but in 2016-2018 they started to rise on ac-
count of labour shortages and government decisions:

DOI: 10.5709/ce.1897-9254.446
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Figure 7. Average annual earnings in Lithuania (Bank of Lithuania, 2019; Statistics Lithuania, 2019).

increase of wages for public administration, education,
and health workers (Bank of Lithuania, 2019; Statistics
Lithuania, 2019).

Summarising data on average annual earnings, we can
see that all markets display growth driven by rising com-
modity and service prices, raw material prices, and hence
increase in minimum wages and average earnings.

4. Estimation of the relationship be-
tween derivatives and macroeconomic
indicators

The world is continuously undergoing a variety
of economic processes that affect people’s lives, a
country’s economic situation, and thus investment
(Gerdesmeier, 2015; Bai et al., 2016). The purpose
of this study is to estimate the relationship between
derivatives and selected macroeconomic factors
in Lithuania. Table 1 below shows how deriva-
tives are affected by certain macroeconomic factors
(Bekesieng, 2015).

The examination of the impact of macroeconomic
factors on foreign exchange derivatives in Lithuania
shows (Table 1) that the coeflicient of correlation be-
tween derivatives and GDP is equal to -0,573. Since

www.ce.vizja.pl

r is equal to -0,573, there exists a moderate inverse
relationship, which is statistically significant, as the
p -value equals 0,033. The coefficient of correlation
between the derivatives and FDI equals to -0,625,
which implies a moderate inverse relationship. The
correlation coefficient is statistically significant, since
the p-value is equal to 0,02. The coeficient of cor-
relation between the derivatives and inflation stands
at 0,184. Since r is equal to 0,184, there is a weak
direct relationship, but the correlation coeflicient is
insignificant, as the p-value is 0,294. The coefficient
of correlation between the derivatives and the un-
employment rate equals to 0,735. Since r is 0,735, it
is claimed that there is a strong direct relationship,
which is statistically significant, because the p-value
is 0,005. The coefficient of correlation between the
derivatives and average earnings equals -0,501. Since
r is equal to -0,501, there exists a moderate inverse
relationship, which is statistically insignificant, as the
p-value is equal to 0,058.

Table 2 presents results of the examination of the
relationship between derivatives and the macroeco-
nomic factors under consideration by means of bino-
mial regression analysis (Bekesiené, 2015).

This work is licensed under a Creative Commons Attribution 4.0 International License.
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Table 1. Results of Correlation Analysis of Derivative Financial Instruments in Lithuania

Correlation between Y and X

Pearson correlation coefficient

p-value Strength of the relationship

Derivatives and GDP -0,573 0,033 Moderate
Derivatives and FDI -0,625 0,020 Moderate
Derivatives and inflation 0,184 0,294 Weak
Derivatives and unemployment rate 0,735 0,005 Strong
Derivatives and average earnings -0,501 0,058 Moderate
Table 2. Results of the Examination of Derivatives and All Factors

Factors R R? Standard error
Derivatives and GDP 0,573 0,329 3143,805
Derivatives and FDI 0,625 0,390 2995,688
Derivatives and inflation 0,184 0,034 3770,884
Derivatives and unemployment rate 0,735 0,541 2600,358
Derivatives and average earnings 0,501 0,251 3320,513

We can see from Table 2 that the coefficient of determi-
nation (R2) of GDP is equal to 0,329, which means GDP
contributes to 32,9 % of variance in derivatives. The co-
efficient of determination (R2) of FDI is 0,39, which ex-
plains 39 % of variance in derivatives. The coefficient of
determination (R2) of inflation equals to 0,034, which
indicates that 3,4 % of variance in derivatives can be at-
tributed to inflation. The coeflicient of determination
(R2) of the unemployment rate is equal to 0,541, which
accounts for 54.1 % of variance in derivatives. The de-
termination coefficient (R2) of average salary equals to
0,251, which means that 25,1 % of variance in deriva-
tives is attributed to average earnings.

Binary regression analysis has allowed to identify sta-
tistically significant variable factors, which in turn serve
as a basis for multiple correlation (regression) analysis.
In this case, a model including GDP, FDI and the unem-
ployment rate is constructed.

Based on Table 3, we see that the coefficient of corre-
lation between derivatives and selected variable factors
is equal to 0,769, indicating that there is a strong direct
relationship. The resulting coefficient of determination
R2 stands at 0,592, which suggests that the model ex-
plains 59,2 % of variance in foreign exchange deriva-
tives.

In Table 4, we see the value of Fisher criterion, which

CONTEMPORARY ECONOMICS

is equal to 3,380. Selecting the significance level a =
0,05, we get that F0,05 (3; 11-3-1) = 4,347 > 3,380 = F,
hence we claim that the model is not suitable for fore-
casting. However, calculating with a = 0,1, we obtain
that FO.1 (3; 11-3-1) = 3.453 <3.609 = F. Thus, the model
is suitable for forecasting at a = 0,1.

In order to determine whether all variables in the
model are statistically significant, we will look at Table
5, where we can see coefficient estimates, standard er-
rors of coefficients, standardised coefficients, as well as
the level of multicollinearity and significance.

It can be seen from Table 5 that the level of GDP is
most above the selected significance level a = 0,1, so we
remove this variable and continue regression analysis to
obtain a valid model. The model is constructed with two
variables: FDI and the unemployment rate.

We can see from Table 6 that the coefficient of deter-
mination R2 is equal to 0,582, which means that 58,2
% of variance in of foreign exchange derivatives can be
explained by FDI and the unemployment rate. The cor-
relation coefficient (R) equals to 0,763 and indicates the
presence of a strong direct relationship.

Table 7 shows that the value of Fisher criterion is
equal to 5,563. Selecting the significance level a = 0.1,
we find that F0,1 (2; 11-2-1) = 3,113 <5,563 = F, hence
we claim that the model is suitable for forecasting.
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Table 3. Model Summary Including Statistically Significant Factors
Model Summary®

Model R R Square Adjusted R Std. Error of the Durbin-Watson
Square Estimate
1 ,769a ,592 417 2780,14273 1,689
Note: a. Predictors: (Constant), Unemployment rate, FDI, GDP

b. Dependent Variable: Derivatives

Table 4. Summary for the Analysis of Variance (ANOVA)

ANOVA?
Model Sum of Squares df Mean Square F Sig.
1 Regression 78372035,754 3 26124011,918 3,380 ,084b
Residual 54104355,209 7 7729193,601
Total 132476390,963 10

Note: a.Dependent Variable: Derivatives
b.Predictors: (Constant), Unemployment rate, FDI, GDP

Table 5. Regression Model Including Statistically Significant Factors
Coefficients®

Model Unstandardized B Coefficients Standardized t Sig. Collinearity Statistics

Std. Error Coefficients Tolerance VIF
Beta

(Constant) 10653,413 16473,147 ,647  ,538

GDP -123,219 299,615 -,132 -411  ,693 ,570 1,755

FDI -,386 ,504 -,243 -,766 469 ,580 1,724

Unemployment 451,408 327,222 ,495 1,380 ,210 ,452 2,211

Note: a.Dependent Variable: Derivatives

Table 6. Model Summary (After Removing One Independent Variable (Gdp), With Independent Variables: Unemploy-
ment Rate, FDI)
Model summary®

Model R R Square Adjusted R Std. Error of the Durbin-
Square Estimate Watson
1 ,763a ,582 477 2631,81545 1,502
Note: a.Predictors: (Constant), Unemployment rate, FDI

b.Dependent Variable: Derivatives
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We have obtained that all p < 0,1, thus rejecting the
null hypothesis and asserting that the coeflicients are
statistically significant at the significance level a = 0,1.
It is important to check the multicollinearity of the vari-
ables analysed. VIF statistics (Table 8) show that FDI
and the unemployment rate are equal to 1,684, which is
less than 4, suggesting that there are no multicollinear
variables that undermine the stability of regression co-
efficients.

In multiple regression analysis, it is important to es-
timate standardised residuals (residual errors). From
the normal P-P plot of standardised residuals shown in
Figure 8, we can see that residuals are distributed close
enough to the linear trend line, which means that there
are no significant deviations from normality.

We also see a histogram of regression standardised
residuals (Figure 9), where residuals are distributed
normally as they do not exceed the threshold of 3.

Based on the Durbin-Watson coefficient calculated
using Table 6, we can perform the Durbin-Watson test,
which will confirm whether there is autocorrelation in

residuals. For the Durbin-Watson statistic (d) presented
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in Figure 10, we find lower and upper bounds of the
critical values. The following inequality is obtained:
0,66 < 1,502 < 1,60. This indicates that autocorrelation
of residuals is statistically insignificant.

Finally, after analysing the information presented, it
is possible to construct the following multiple linear re-
gression equation based on Table 8:

y =-0,418X, + 517,146X, + 4993,135 (1)

The resulting multiple linear regression equation
has been constructed according to recent data on
the factors under analysis. Based on the constructed
multiple linear regression equation, it can be claimed
that foreign direct investment (FDI) (X,) and the un-
employment rate (X,) are variables, that is, the macro-
economic indicators having the greatest influence on
financial derivatives. The examination of the relation-
ship between financial derivatives and macroeconomic
indicators has shown that foreign exchange derivatives
in Lithuania are predominantly influenced by the un-
employment rate, as this coefficient yields the largest

Table 7. Summary for the Analysis of Variance (ANOVA) (With Independent Variables: Unemployment Rate, FDI)

Anova’
Model Sum of Squares df Mean Square F Sig.
1 Regression 77064770,633 2 38532385,317 5,563 ,031b
Residual 55411620,330 8 6926452,541
Total 132476390,963 10 38532385,317
Note: a.Dependent Variable: Derivatives

b.Predictors: (Constant), Unemployment rate, FDI, GDP

Table 8. Regression Model Coefficients (After Removing One Independent Variable (GDP), with Independent Variables:

Unemployment Rate, FDI)

Coefficients®

Model Unstandardized B Coefficients Standardized t Sig. Collinearity Statistics
Std. Error Coefficients Tolerance VIF
Beta
(Constant) 4993,135 8568,901 ,583 576
FDI -,418 471 -,263 -,887 1,082 ,594 1,684
Unemployment 517,146 270,290 ,568 1,913 ,092 ,594 1,684
rate
Unemployment 451,408 327,222 ,495 1,380 ,210 ,452 2,211
Note: a.Dependent Variable: Derivatives
CONTEMPORARY ECONOMICS DOI: 10.5709/ce.1897-9254.446
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Critical Values for the Durbin-Watson Statistic (d)
Level of Significance @ = 05
k=1 k=2 k=3 k=4 k=35
" gy dy, dy dy, dy dy; dy dy dy dy,
3 061 1.40
T 0.70 1.36 0.47 1.90
8 0.76 1333 0.56 1.78 0.37 229
@ 0.82 1.32 0.63 1.70 0.46 2.13 0.30 2.59
10 0.88 1.32 0.70 1.64 0.53 2.02 0.38 2.41 0.24 2.82
11 093 1.32 0.66 160 0.60 1.93 0.44 228 0.32 265
12 097 1.33 0.81 1.58 0.66 1.86 0.51 218 0.38 251
13 101 1.34 0.86 1.56 0.72 1.82 0.57 2.09 0.45 239
14 1.05 1.35 0.91 1.55 0.77 1.78 0.63 2.03 0.51 2.30
15 108 1.36 0.95 1.54 0.82 1.75 0.69 1.97 0.56 2.21

Figure 10. Values for the Durbin-Watson statistic (d).

value. Based on the formula, FDI influences the deriv-
atives to a lesser extent. The findings of the study sug-
gest that in order to forecast and manage the volume of
derivatives transactions, it is necessary to regulate the
volume of foreign direct investment, in particular the
unemployment rate, taking into account social pro-
grammes in this area and their implementation.

It is likely that the use of this multiple linear regression
equation could allow for the forecasting and modelling
of the volume of derivatives. Similar studies are to be
carried out also in the future as the changing econom-
ic situation will make it necessary to update previous
findings.

5. Conclusions

An analysis of statistics on derivative financial instruments
and macroeconomic indicators in Lithuania has shown that
derivatives are becoming increasingly popular in Lithuania.
Lithuania was particularly affected by the global financial
crisis, during which inflation and unemployment rates rose
sharply, leading to a fall in GDP, which led to an increase
in derivatives risks, changes in approaches towards them
and their regulation. Following the crisis, however, all these
indicators started to improve, as illustrated in the graphs.

CONTEMPORARY ECONOMICS

Correlation/regression analysis and multiple regres-
sion analysis between derivative financial instruments and
macroeconomic indicators have revealed that derivatives in
Lithuania are affected by different factors. It has been estab-
lished that, according to recent data on the factors under
research, foreign direct investment and the unemployment
rate have the greatest impact on the derivatives in Lithu-
ania.

In different markets, derivatives are affected by differ-
ent macroeconomic factors. According to global experi-
ence, foreign direct investment (FDI) often has the largest
impact on derivative financial instruments, while average
earnings have the least impact. In derivatives transac-
tions, it is important to take into account macroeconomic
indicators and their forecasts, with particular reference to
foreign direct investment, since it is important to estimate
the effect which the economic situation may have on a
transaction.

Given the research findings, it is important to timely
identify the adequate relationship between derivatives
and macroeconomic indicators, therefore the research
should be regularly updated to more accurately model
any new situation that has emerged due to changing eco-
nomic conditions.
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