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Abstract. The dynamic nature of international financial markets has contributed to a broader use of various financial
instruments, ranging from the simplest traditional instruments, such as bonds, to various forms of derivatives. A num-
ber of economists argue that derivatives were one of the causes of the global financial crisis, due to speculative behav-
iour, however others believe that these instruments actually improve the functioning of the market and may reduce
risk. Derivative financial instruments are transactions that help bankers, investors, and borrowers to protect themselves
against certain financial risks. This paper addresses the issue of how to hedge risks by using derivatives in a correct and
appropriate way. Since almost all companies and investors who operate in local or global markets are exposed to some
risk, it is important to identify the potential uses of derivatives for risk management.

Keywords: commodity trading, currency exchange rates, derivative financial instruments (derivatives), financial crisis,
financial risk, hedging possibilities, interest rates, its causes and consequences.

JEL Classification: GO1, G10, G24, G32, M21.

Introduction

As economic conditions improve, the financial market is
becoming more diversified and attracting even more in-
vestors. While financial markets have experienced severe
downturns until recently, investors are increasingly ex-
pressing their willingness to invest. The dynamic nature
of international financial markets has contributed to a
wider use of a broad range of financial instruments, from
the simplest traditional financial instruments to various
forms of derivatives.

A number of authors have analysed the players and
products involved in derivatives trading (Chiu, 2012;
Morgan, 2013; Marroni & Perdomo, 2014; United Na-
tions Secretariat, 2019; Chandra, 2020). They have found
that derivatives have emerged as a consequence of the
changing international financial system. They believe
that the use of financial derivatives improves the finan-
cial system and encourages users to operate efficiently,
provided that risks are managed correctly.

According to the Bank for International Settlements,
the global turnover of OTC derivatives amounted to
more than USD 640 trillion in 2019 (Bank of Interna-
tional Settlements, 2019). Derivatives have been in the
financial market for more than 50 years; however, some

financial market participants are wary of these instru-
ments. A number of economists (Lewitt, 2018; Sahoo,
2020) argue that derivatives were one of the causes of the
global financial crisis due to speculative behaviour (Poi-
tras, 2002). However, others believe (Culp, 2004; Morgan,
2013; Mishkin, 2015) that, on the contrary, these instru-
ments improve market functioning and can reduce risk.

The paper attempts to address the following issue.
It should be noted that almost all companies, as well as
investors who operate in a local or global market, are ex-
posed to some risk (Fabozzi & Peterson, 2003; Ramzan,
2018). So what are the opportunities for using derivatives
for risk management?

The aim of this paper is to analyse and apply deriva-
tives as methods for risk management.

Main objectives of the paper: to analyse the use of
derivatives for risk management; to assess the results and
peculiarities of the use of derivatives.

Methods used in the paper: collection, processing,
and analysis of statistical data; comparative analysis, vari-
ance/covariance method.

Main expected outcome of the paper: analysis of risk
and derivatives statistics and, most importantly, clarifica-
tion of how derivatives can be used for the purposes of
risk management.
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Use of Derivative Financial Instruments for Risk Management

1. Methodology for the use of derivatives for
risk management

Derivative financial instruments are an effective risk
management tool. Investors can choose an instrument
that helps them to protect themselves against risk. De-
rivatives are very helpful in commodity market risk man-
agement because they shift risk to reverse market con-
ditions. Moreover, the properties of these instruments
improve market efficiency (Bajracharya, 2009; Morgan,
2013; Beckley, 2017). Thus, this section will present a
methodology that will focus on the analysis of deriva-
tives and study of their application in order to manage
certain risks.

Financial instruments such as forwards, futures, op-
tions, and swaps are highlighted as the most important
derivatives used by managers of financial institutions
to mitigate risks (Culp, 2004; Mishkin, 2015; Chapelle,
2019; Eurostat, 2020). Forwards are more commonly
used in currency and tangible asset transactions, as they
are non-standardised. Meanwhile, futures can also be
used quite often in equity markets, but again this is not
the most efficient way to hedge, unless one wants to ac-
curately forecast future cash flows (ECB Europa, 2014).
Each individual derivative instrument protects against or
mitigates a particular risk.

1.1. Methodology for the adaptation of derivatives
for risk management

Risk management of derivatives will be governed by a
risk management model, which consists of risk identi-
fication, risk measurement, hedging selection and de-
termination of the effectiveness of hedging instruments
for risk management (Fantini, 2014; Deloitte, 2018). The
same management model will be used to manage each
risk.

The first stage of risk management is risk identifica-
tion. In the course of the risk identification process, a
market participant assesses which risks are likely to affect
the achievement of its objectives. Some of the main ap-
proaches to risk identification are information gathering,
document review and charting (Dinu, 2012; Gemzik-
Salwach & Perz, 2013; Lewitt, 2018; Martinkuté-Kauliené
& Stasytyté, 2018).

Once potential risks have been identified, it is impor-
tant to measure them. The value at risk is defined as the
maximum loss in market value that a given institution is
exposed to over time and with defined confidence (Mor-
gan, 2013; Biais et al., 2016).

The variance/covariance method is commonly used
to measure risk (Dinu, 2012; Deloitte, 2018). It is based
on two main assumptions: it is assumed that the appre-
ciation of all risk factors in a bank’s portfolio is normally
distributed and that changes in the value of the portfolio,
with the exception of option instruments, are directly re-
lated to changes in these risk factors. The combination of
these two assumptions leads to the limit theorem of this
approach, which states that the distribution of variation
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in a diversified bank portfolio is Gaussian distribution
(Palve, 2016). Given the common assumption of a finan-
cial time series distribution, this is not always confirmed
in practice, yet this approach is widely used and even
recommended to banks by their supervisory institutions
(Rao, 2012; Gemzik-Salwach & Perz, 2013; Sahoo, 2020).

The variance-covariance method is a parametric ap-
proach that calculates the value-at-risk of financial in-
struments by assuming that the market risk factors of
these financial instruments and the return (loss) on a
portfolio of these instruments are distributed according
to a normal distribution (Kornél, 2014). The variance/co-
variance method requires historical data for calculations
(Board of the Bank of Lithuania, 2002; Deloitte, 2018;
Bank of Lithuania, 2019, 2020).

The variance-covariance method would first require
the calculation of the arithmetic mean. The formula for
the arithmetic mean is expressed as the sum of the val-
ues of all quantitative variables divided by the number of
values (Varmuza & Filzmoser, 2016; Bian, n.d):

(xl +x2+...+ xn)

>

1
n
where: X — the mathematical mean; x - the value of the
quantitative variables; n — the number of values.
Variance is a statistical property of a sample that
reflects the most likely deviation of an ordinal meas-
urement value from the arithmetic mean (Varmuza &
Filzmoser, 2016; Bian, n.d.). The variance and standard
deviation indicate the degree of dispersion of the pos-
sible values of a random variable around its mean. The
variance is used to calculate the quality and reliability of
measurement results, but it also reflects the properties of
the object or phenomenon under study and (just like the
mean) can be considered as a result of the research. Vari-
ance is calculated according to the formula (Varmuza &
Filzmoser, 2016; Bian, n.d.):

n
& =13 (x, - XP. @)
mic1

Standard deviation - usually denoted s or SD. It is a
description of the dispersion of values of the property
under study, defined as the average of the sum of the
squares of differences between the values of the prop-
erty and the mean. Statistical deviation indicates how far
values deviate from the mean on average (Varmuza &
Filzmoser, 2016; Bian, n.d.):

SD=+/o2. 3)

The larger the standard deviation, the wider the range
of expected results. A standard deviation equal to zero
indicates the absence of risk (Varmuza & Filzmoser,
2016).

The next step is the selection of hedging instru-
ments (Venables, 2014; Vuillemey, 2014). The choice of
a hedging instrument depends not only on the type or
magnitude of the risk itself, but also on the objectives
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and outcomes set by a market participant. The deriva-
tives under consideration help to protect against risks.
The choice of the most appropriate derivative financial
instrument should take into account the investor’s ob-
jective, whether it is only to hedge potential risks or also
to benefit from a potential favourable market situation.
Once the choice of instruments protecting against risk
has been made, it is important to determine the cost of
the instrument and to make a decision on its adoption
and application. At this stage, the cost of the selected
transactions is determined and a decision is made as to
which instrument is the most appropriate for hedging
risks (Varmuza & Filzmoser, 2016; Bian, n.d.).

1.1.1. Interest rate-related risk management methods

Companies with different ratings can borrow funds at
different fixed and floating interest rates (Valakevicius,
2019).

Forward and futures hedging

A forward is defined as a means of hedging interest
rate risk (Mishkin, 2015; Valakevicius, 2019). It is a con-
tract based on an agreement between two parties to ex-
change interest at a specified date in the future, based on
the difference between two defined interest rate thresh-
olds, namely, the FRA contract rate and the market rate.

The interest rate set by a forward is calculated accord-
ing to the following formula (Chandra, 2020):

(L4 o

FR =
(1+n,)

(4)
where: r, — the interest rate with long-term maturity ¢
r, — the interest rate with short-term maturity t,,.

The amount of the interest rate forward contract pay-

ment is calculated according to the following formula
(Chandra, 2020):

FRAP =

R—FRA)x NPxP

1+Rx E
Y

where: FRAP - the interest rate forward contract pay-
ment; FRA - the fixed forward interest rate; R — the float-
ing interest rate; NP — the amount of the loan; P —loan
duration in days; Y - number of days per year (e.g. 360
days).

Option hedging
Options can be used to hedge interest rate risk (SEB,
2019):

Vopt. = NP x (P - R) x t | 360, (6)

where: Vopt - interest rate option offset; R — the forward
interest rate set by the option; P - the floating interest
rate; NP — the amount of the loan; t - loan duration in
days.
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Swap hedging

A bank can hedge its risk through the use of inter-
est rate swaps. It signs an agreement to maintain a fixed
interest rate for a certain period in exchange for vola-
tile interest income. Interest rate swaps, by exchanging
floating-interest payments for fixed-interest payments,
help to match the duration of the investor’s assets and
liabilities and enable the mitigation of interest rate risk
(Varmuza & Filzmoser, 2016; Bian, n.d.). The investor
hedges against the risk of interest rate volatility by pay-
ing interest at a fixed rate based on liabilities and receives
variable interest cash flows on assets. This is the most
popular interest rate swap, a “plain vanilla”.

The value of a swap can be expressed using the fol-
lowing formula (Beckley, 2017):

V = Bl - B2, (7)

where: V - the value of the swap; B; - the value of a
fixed-rate asset; B, — the value of a floating-rate asset.
The value of a swap is zero at inception and expiry
and can take on a positive or negative value while the
swap is in effect.
The interest rate of a swap is calculated according to
the following formula (Beckley, 2017):

Vswap = (NP x P x t/360) — (NP x R x t/ 360), (8)

where: Vswap - interest rate swap payment; R — the in-
terest rate set by the swap; P - the floating interest rate;
NP - the amount of the loan; t - loan duration in days.

1.1.2. Price volatility risk management methods

Market price volatility risk arises from developments in re-
spect of market variables such as interest rates, exchange
rates, and commodity prices, which create a risk of loss.

Futures hedging
The price of a commodity in a futures contract can
be found using the following formula (Beckley, 2017):

FZSe(('JrS‘C)Xt), (9)

where: F - the price of the futures commodity; S - the
spot price; e — a constant of approximately 2.718; r — the
risk-free interest rate; s — the cost of storage (if agreed);
¢ - the differential between interbank rates; ¢ — the num-
ber of days in a year.

The risk-free rate is usually measured by the yield on
a government bond (ECB Europa, 2014).

Forward hedging

An investor can use forwards to hedge against the risk
of price volatility and thus protect itself against potential
risks (Marroni & Perdomo, 2014). The following formula
is used to calculate the forward price (Citibank, n.d.):

F=5(1+RT), (10)

where: F - the forward price; S - the spot exchange price;
R - the interest rate; T — time period.
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Option hedging
Options are used for arbitrage or speculative profit
and hedging purposes (Summers, 2010; Ramzan, 2018).

Swap hedging

(Citibank, n.d.): Commodity price swap points are
calculated in the same way as currency swap points, ex-
cept that the price of the commodity is used instead of
the exchange rate (Citibank, n.d.):

SR=(Sx(N-P)xt/360)+(1+(Pxt/360)), (11)

where: S - the spot exchange price; A — the swap price
expressed in points; P — the interest rate of the base cur-
rency; N - the interest rate of the second currency; T -
the time period from the trade date to the settlement
date expressed in years.

The other terms of the transaction are the same as
those of a currency swap, except that the transaction is
linked to a specific commodity.

The final stage of risk management is determination
of the effectiveness of the chosen hedging instruments,
that is, whether the chosen instrument has adequately
managed the risk and mitigated potential adverse effects.

2. Use of research methods in relation to
derivatives for risk management

2.1. Use of the interest rate-related risk

negative in 2015, with a further downward trend. This
development in the EURIBOR rate is attractive for loan
holders, as they will pay less to a bank. However, we can
see that EURIBOR rates rose in 2010 and 2011, so this
development was not favourable for borrowers who had
opted for a loan with variable interest rates. However,
derivatives can also be used to hedge against the volatility
of these interest rates.

The situation chosen for the study on interest rate
risk management was that of a market participant who,
in order to buy a dwelling, i.e. real estate, and lacking
equity, decided to take out a loan in the amount of EUR
50 000 from a bank. The loan was concluded for a pe-
riod of ten years, i.e. 2009-2019. After signing the loan
agreement with the bank, the debtor is obliged to pay
the amount of the interest to the bank on a monthly ba-
sis within a fixed period. Banks offer a choice of three-,
six- and twelve-month variable interest rates. In the case
under the analysis, the borrower undertakes to pay inter-
est at a rate that will be reset every six months.

Before entering into a loan agreement, a client may
wish to study the volatility of the EURIBOR rate and
the possible risks associated with possible fluctuations.
To measure the interest rate risk, a half-yearly standard
deviation measure has been calculated. The results can
be seen in Table 1.

Table 1. Interest rate risk (source: developed by the author)

management method

8 Period |Variance Star}d;.ird Period | Variance Stagd:.ird

. . deviation deviation
Interest rates are set by banks depending on the prevail-
ing market situation. When taking out a loan, it is im- H1 2009 | 0.00312 | 0.559% | H2 2014 | 0.00004 | 0.061%
portant to decide whether to opt for fixed or variable H2 2009 | 0.00014 | 0.118% |H1 2015| 0.00002 | 0.045%
interest rates. Tl?ls will determine the interest paid on the H1 2010 | 0.00000 | 0.019% | H2 2015| 0.00001 | 0.036%
loan. When taking out a home loan, EURIBOR variable
0, 0,

rates are the most common. This indicator shows how H2 2010 0.00007 | 0.081% | H1 2016] 0.00002 | 0.042%
the amount of interest will develop. If the EURIBOR rate | H1 2011 0.00040 | 0.199% |H2 2016 | 0.00000 | 0.015%
increases, the amount of interest on the loan will also H2 2011 | 0.00002 | 0.043% | H1 2017 | 0.00000 | 0.012%
increase, and if the EURIBOR value is negative, it will H1 2012 | 0.00067 | 0.259% | Hz 2017 | 0.00000 | 0.002%
be considered to be equal to zero.

Using IBORate’s historical interbank interest rate data H2 2012 | 0.00048 | 0.218% | H1 2018] 0.00000 | 0.003%
and plotting it on a graph (Figure 1), it is possible to | H1 2013 | 0.00001 | 0.028% |H2 2018 0.00000 | 0.009%
analyse how the EURIBOR rate has developed. H2 2013 | 0.00000 | 0.004% |H1 2019 | 0.00000 | 0.009%

_ We can see that the EURIBOR rate has fluctuated 750 0T 600000 02196 | 12 2019] 0.00002 | 0.043%
significantly over the ten-year period and even turned
3.50%
3.00%
2:50%
2.00%
150% 1\ /’ \\
1.00% e NC
0.50% S——————
0.00% T T T T T T T T T T T T L~ — T T T T T 1
-0.50% e
~1.00%
2222222222 2 2 22222 2 2 2w w2
AR AR AARAA R AR R AL AR R AN
222222222222 2222222222
e

Figure 1. Development of 6 month EURIBOR interest rate (source: developed by the author based on data of Bank for
International Settlement, 2019; Bank of International Settlements, 2019; IBORate, 2020)
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Based on calculations, the results show that the most
pronounced developments occurred in 2009 and 2012. In
the other years, the EURIBOR interest rate showed only
a slight development. However, the risk remained. The
debtor could have used derivatives to avoid the poten-
tial risk associated with interest rate volatility. The most
commonly offered derivatives are interest rate swaps and
interest rate options.

Swap hedging

In principle, an interest rate swap is very similar to
an interest rate forward in that a bank swaps interest rate
differentials with a client. However, if the client opts for
an interest rate swap, the client and the bank agree on the
terms of the transaction, i.e., the frequency at which the
interest will be reset and the fixed interest rate. Moreover,
in an interest rate forward contract, both parties commit
to swap the interest rate differential on a fixed date in the
future. However, it is worth noting that if the floating in-
terest rate is negative on the fixed interest reset date, the
interest rate is considered to be 0. Thus, by calculating
the fixed forward interest rate of an interest rate swap,
it is also possible to calculate the amount of the interest
rate differential. The results are shown in Table 2.

The results show that due to a fall in the EURIBOR
rate, it would not benefit a financial market participant to
enter into an interest rate forward contract, as the client
would have to pay the difference in interest. A swap only
benefited the client in the first half of 2009 and the sec-
ond half of 2011, when the EURIBOR rates were rising.

Option hedging

The interest rate on an option is calculated in the
same way as on a forward. The main difference is that
on the interest rate reset date, the difference is only paid
by a bank to a client if the EURIBOR price on the market
exceeds the fixed price. The resulting differential can thus
be seen in Table 3:

The results show that, although a client does not pay
the difference to a bank when entering into an interest
rate option, the reduction in interest rates could have
saved the client’s money if he had taken out a conven-
tional housing loan. Comparing the fixed interest rate
with the EURIBOR interest rate, it can be seen that the
interest rate option was only favourable in 2009-2011,
when the interbank interest rate was higher than the
fixed interest rate. During this period, the difference in
interest would be paid to the client by the bank.

Table 2. Interest flows of an interest rate swap (source: developed by the author)

Date EURIBOR 6 F}xed forward Differential Date EURIBOR 6 F}xed forward Differential
months interest rate months interest rate
2009.01.01 2.97% 1.55% 349.682 2014.07.01 0.31% 1.55% -310.395
2009.07.01 1.14% 1.55% -103.038 2015.01.01 0.13% 1.55% -354.136
2010.01.01 0.97% 1.55% -145.67 2015.07.01 0.05% 1.55% -375.531
2010.07.01 1.15% 1.55% -101.045 2016.01.01 0% 1.55% -387.873
2011.01.03 1.33% 1.55% -54.759 2016.07.01 0% 1.55% -387.873
2011.07.01 1.82% 1.55% 66,52119 2017.01.02 0% 1.55% -387.873
2012.01.02 1.41% 1.55% -35,3743 2017.07.03 0% 1.55% -387.873
2012.07.02 0.66% 1.55% -221.139 2018.01.02 0% 1.55% -387.873
2013.01.01 0.38% 1.55% -292.318 2018.07.02 0% 1.55% -387.873
2013.07.01 0.34% 1.55% -302.359 2019.01.02 0% 1.55% -387.873
2014.01.01 0.39% 1.55% -290.561 2019.07.01 0% 1.55% -387.873
Table 3. Interest flows of an interest rate option (source: developed by the author)
Date EURIBOR 6 | Fixed 1nte1.‘est Differential Date EURIBOR 6 | Fixed 1nte1.rest Differential
months rate on options months rate on options

2009.01.01 2.97% 1.55% 354.8765 2014.07.01 0.31% 1.55% -310.873
2009.07.01 1.14% 1.55% -103.623 2015.01.01 0.13% 1.55% -354.373
2010.01.01 0.97% 1.55% -146.373 2015.07.01 0.05% 1.55% -375.623
2010.07.01 1.15% 1.55% -101.623 2016.01.01 0% 1.55% -387.873
2011.01.03 1.33% 1.55% -55.1235 2016.07.01 0% 1.55% -387.873
2011.07.01 1.82% 1.55% 67.12653 2017.01.02 0% 1.55% -387.873
2012.01.02 1.41% 1.55% -35.6235 2017.07.03 0% 1.55% -387.873
2012.07.02 0.66% 1.55% -221.873 2018.01.02 0% 1.55% -387.873
2013.01.01 0.38% 1.55% -292.873 2018.07.02 0% 1.55% -387.873
2013.07.01 0.34% 1.55% -302.873 2019.01.02 0% 1.55% -387.873
2014.01.01 0.39% 1.55% -291.123 2019.07.01 0% 1.55% -387.873

402



Use of Derivative Financial Instruments for Risk Management

The study on interest rate risk management through
forward financial instruments has shown that, in the case
under analysis, a financial market participant wishing to
take out a mortgage loan from a bank would only be
able to choose between interest rate swaps and options.
However, the results show that neither an interest rate
swap nor option would benefit the financial market par-
ticipant. Although the interest rate fixed until 2011 was
lower than the EURIBOR rate, the interest rates fixed
during the rest of the period under analysis would be
unfavourable to the bank’s customer. The analysis thus
suggests that it would not be possible to enter into in-
terest rate derivative contracts during the period under
analysis, nor to hedge against potential risks due to the
decrease in interbank interest rates at the end of the pe-
riod in question.

2.2. Use of price volatility risk management
methods

One of the main types of market risks is price volatility
risk. Just like other market risks, it is dependent on the
situation in the market and the economy. The oil price,
which is currently the most volatile, was chosen for the
study and for the price risk identification. As is known
from economic theories, the price of oil is mainly influ-
enced by economic and political developments, as well as
demand and supply. The whole world is currently under
quarantine, with countries having closed their borders,
which has led to a reduction in the number of trips, al-
though the situation is expected to improve.

The Figure 2 below shows the development of the
price (in GBP/BBL) for oil produced in Great Britain.
As a result of the 2014 OPEC agreement not to limit oil
production, oil prices fell sharply worldwide in 2015 due
to oversupply. However, OPEC decided in 2016 to limit
oil production due to the then situation, and this has had
an impact on the rise in oil prices worldwide. A sharp
drop in the oil price is also visible in 2018. This change
could have occurred due to the sanctions imposed by
the U.S. on Iran and the U.S. President’s call for OPEC to
reduce prices taking account of the supply and demand
of this resource. Looking at the subsequent period, it can
be seen that, due to the drop in demand, the oil price on
the market dropped sharply in late 2019 and early 2020.

Fluctuations in prices of oil and oil products could
be unfavourable to suppliers and buyers of oil products.
In purchasing oil and petroleum products, governments
and businesses seek to get the best deal possible from
oil suppliers. Buyers enter into financial derivatives on
energy products to hedge themselves against the risk of
oil price volatility. The following section will examine
which derivative may have been the most favourable in
the period 2015-2019.

In the case under consideration, enterprise X, a pro-
ducer of petroleum products, buys oil from the United
Kingdom. In this case, it is assumed that enterprise X
operates in pounds sterling and is therefore not exposed
to exchange rate risk. Enterprise X purchases oil on a
semi-annual basis and settles with the supplier within 30
days of receipt of the products. The buyer considers that
it may be exposed to price volatility risk.

Having identified the risk, the next important step is
to measure it. The risk is measured using the measure of
standard deviation. The results of risk measurement can
be seen in Table 4.

Table 4. Price volatility risk (source: developed by the author)

Period Variance Standard deviation
H1 2015 1.06 10.27%
H2 2015 0.91 9.53%
H1 2016 0.60 7.73%
H2 2016 0.51 7.12%
H1 2017 0.25 5.03%
H2 2017 0.04 2.00%
H1 2018 0.25 4.98%
H2 2018 1.51 12.27%
H1 2019 0.48 6.93%
H2 2019 0.35 5.95%

As can be seen, the results show that the price fluc-
tuated the most in the first half of 2015 and the second
half of 2018. However, the risk of price volatility was also
prevalent in the other periods. The results of the risk cal-
culation show that the risk of price volatility during the
period under consideration is higher than, for example,
in the previous exchange rate and interest rate surveys.

70.00
60.00 /_,A\
.. 50.00 "~
S 40.00 A P e, /’
£ 30.00 4
g N~ \
20.00 \
10.00
(O o o o o o o o o o o o o o B o o o B LI B i o o o B L
T T L L e R T P B SO
888o0c8382888-528588"co08c9-5908c59=909
R 2N S 68 BB BO RN RN NO®GO®EGW®W®HANG AN AR S O
A AT et e e = - B =R N S B B e R = = B B2 e B B e B B I
S doogdogddgodogddgdooogdooooogdooooo
RRYaRRANRRARARAIRRRAVANRIVNNANNANRIAENNAN
Axis Title

Figure 2. Development of the oil price (in GBP/BBL) (source:

developed by the author based on data of Bank for International

Settlement, 2019; Bank of International Settlements, 2019; Word Bank, 2020)
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This only further demonstrates the fact that the risk of
price volatility is affected both by exchange rate and in-
terest rate developments in the market.

The following section will examine what the situation
would have been if enterprise X had used derivatives to
hedge against price risk.

Futures hedging

As is well known, futures contracts are usually en-
tered into by market participants who are not sure how
the price of a product will develop and want to protect
themselves against possible fluctuations. Enterprise X
would pay on a fixed date a fixed futures price, which
depends on interbank interest rates and a risk-free in-
vestment rate, which in this case is used as the yield on
government bonds. The enterprise enters into a futures
contract every six months. Thus, by comparing the cur-
rent and the future oil price, it is possible to analyse
whether this transaction was favourable to enterprise X.

Table 5 shows that an enterprise would benefit from a
futures contract, as only three payments out of 11 would
result in a loss for the enterprise. And the negative in-
terbank interest rates would have made the price agreed

Table 5. Futures price cash flows (source: developed by the author)

by the enterprise in January 2017 almost half the market
price.

The results show that, overall, a swap would be fa-
vourable to the enterprise during the period under analy-
sis.

Forward hedging

In other cases, enterprise X may choose to use a for-
ward to control cash flows. Forwards are also favourable
to investors who are prone to speculation. Thus, when
entering into a forward contract, enterprise X pays a
fixed price on the agreed date, but can profit from the
price differential due to a favourable market situation.
The situation for the choice of a forward during the pe-
riod in question can be seen in Table 6.

The results show that an enterprise would have suffered
a loss in the first year only. The higher transaction price in
the first year is due to positive interbank interest rates. How-
ever, in 2016-2019, a volatility forward would have been
favourable to the enterprise due to the significant differen-
tial. The lower transaction prices were due to euro interbank
rates. Taken together, the results suggest that a volatility for-
ward would be favourable to the enterprise.

Period Oil price GBPLIBOR | EURLIBOR | Risk-free rate RiSk'f;‘.fciutures Fitares price
01.2015 31.90 0.6849 0.14286 0.857 31.1907 0.71
07.2015 35.76 0.7328 0.05786 0.857 31.79118 3.97
01.2016 21.62 0.7503 -0.04 0.76 17.78225 3,84
07.2016 34.07 0.6291 -0.18729 0.76 28.21468 5.86
01.2017 43.64 0.5361 -0.228 0.08 24.45533 19.18
07.2017 36.85 0.4634 -0.30543 0.08 38.35225 -1.50
01.2018 48.61 0.4965 -0.40543 0.08 50.59397 -1.98
07.2018 56.72 0.6923 -0.40014 0.08 59.03021 -2.31
01.2019 46.44 0.7306 -0.42014 -0.01 46.21236 0.23
07.2019 52.64 0.7115 -0.42586 -0.01 52.37748 0.26
01.2020 47.96 0.8724 -0.3659 -0.01 47.72158 0.24
Table 6. Volatility forward cash flows (source: developed by the author)

Period Oil price GBP LIBOR EUR LIBOR Forward price | Forward differential
01.2015 31.90 0.6849 0.14286 34.17782 -2.28
07.2015 35.76 0.7328 0.05786 36.79699 -1.03
01.2016 21.62 0.7503 -0.04 21.18615 0.43
07.2016 34.07 0.6291 -0.18729 30.88216 3.19
01.2017 43.64 0.5361 -0.228 38.66287 4.97
07.2017 36.85 0.4634 -0.30543 31.22126 5.63
01.2018 48.61 0.4965 -0.40543 38.75631 9.85
07.2018 56.72 0.6923 -0.40014 45.3687 11.35
01.2019 46.44 0.7306 -0.42014 36.68749 9.76
07.2019 52.64 0.7115 -0.42586 41.43136 11.21
01.2020 47.96 0.8724 -0.3659 39.1873 8.77
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Option hedging

The price of an option is calculated in the same
way as for a forward, but the terms of the contract
itself differ. By entering into a volatility option, en-
terprise X can exercise the option if the forward price
during the purchase period is favourable to it. If the
enterprise does not exercise the option, it will have
to pay the counterparty a percentage premium on the
option. The option price and the current oil price are
compared in Table 7.

The results show that it would be favourable for an
enterprise to enter into an option contract. It is only in
2015 that the current oil price was lower than the op-
tion price. In 2015, the enterprise could take a decision
as to whether to exercise the option price, but it should
consider whether it would be more profitable to exercise
a price higher than the current price or to pay an option
premium to the counterparty for the unexercised option
price.

Swap hedging

A swap can also be used to reduce the risk of price
volatility. When an enterprise enters into such a contract,
it exchanges commodities and cash flows on a fixed date.

The swap points will determine the price of the swap. The
results and differentials between the current price and
the swap price can be seen in Table 8.

As can be seen from Table 8, the results show that
the price of a swap exceeded the current price over the
entire period under analysis. In this case, the swap would
be loss-making for enterprise X. The results show that it
would be unfavourable for the enterprise to enter into a
swap contract.

Thus, the study on price volatility risk management
by means of derivative financial instruments has shown
that not all derivatives can avoid the potential risk of
price volatility. According to the findings, the most unfa-
vourable option during the period under analysis would
be to enter into a price swap. If the enterprise had opted
for this transaction, it would have suffered a loss. Howev-
er, the use of other derivatives such as futures, forwards,
and options would have been favourable, as the findings
of the study have shown that only at the beginning of
the analysis period would the prices of transactions be
higher, and afterwards they would fall sharply, such as in
the case of forwards or options. The results thus suggest
that the most risk-averse option would be a forward or
an option.

Table 7. Volatility option cash flows (source: developed by the author)

Period Oil price GBP LIBOR EUR LIBOR Option price Option differential
01.2015 31.90 0.6849 0.14286 34.17782 -2.28
07.2015 35.76 0.7328 0.05786 36.79699 -1.03
01.2016 21.62 0.7503 -0.04 21.18615 0.43
07.2016 34.07 0.6291 -0.18729 30.88216 3.19
01.2017 43.64 0.5361 -0.228 38.66287 4.97
07.2017 36.85 0.4634 -0.30543 31.22126 5.63
01.2018 48.61 0.4965 -0.40543 38.75631 9.85
07.2018 56.72 0,6923 -0.40014 45.3687 11.35
01.2019 46.44 0.7306 -0.42014 36.68749 9.76
07.2019 52.64 0.7115 -0.42586 41.43136 11.21
01.2020 47.96 0.8724 -0.3659 39.1873 8.77

Table 8. Volatility swap cash flows (source: developed by the author)

Period Oil price GBP LIBOR EUR LIBOR Swap points Swap price Differential
01.2015 31.89925 0.6849 0.14286 1.423937 33.32 ~1.42075
07.2015 35.76239 0.7328 0.05786 2.001803 37.76 -1.99761
01.2016 21.61852 0.7503 -0.04 1.428521 23.05 -1.43148
07.2016 34.07292 0.6291 ~0.18729 2.354819 36.43 235708
01.2017 43.63755 0.5361 -0.228 2.832437 46.47 -2.83245
07.2017 36.84859 0.4634 -0.30543 2.422518 39.27 -2,42141
01.2018 48.61035 0.4965 -0.40543 3.781351 52.39 ~3.77965
07.2018 56.71584 0.6923 ~0.40014 5.341327 62.06 534416
01.2019 46.44397 0.7306 ~0.42014 4.615335 51.06 -4.61603
07.2019 52.64 0.7115 -0.42586 5.172793 57.81 -5.17
01.2020 47.96076 0.8724 -0.36586 5.104622 53.07 -5.10924
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Conclusions

The present study on the use of derivatives for risk man-
agement has shown that derivatives help to avoid poten-
tial risks. The study has also shown that, depending on
the type of risk, each derivative protects against potential
risks differently. From the findings of the study it can be
seen that some derivatives are not able to fully protect
against potential risks, or even on the contrary, make
the situation worse. Thus, the analysis of the use of de-
rivatives for risk management has shown that, in order
to protect oneself against certain risks, it is necessary to
make a responsible choice as to which derivative to use.

When faced with interest rate risk, an investor would
be well advised to opt for a swap under which it would
pay a fixed interest rate and would benefit from an in-
crease in interest rates, as it would receive a floating (ris-
ing) interest rate in return. However, if the investor is
not sure whether it will have a better opportunity in the
future, it could choose an interest rate option. Thus, for
those wishing to take out a loan from a bank, local banks
offer only a swap and an interest rate option.

The findings of the study on interest rate risk man-
agement show that it would not be profitable to enter
into these transactions in the event of a fall in the Euro
Interbank Offered Rates (EURIBOR). A financial market
participant would have to pay the difference to a bank
rather than the other way around, which is not in the
financial market participant’s interests.

In the case of price risk, investors, or rather specula-
tors, tend to opt for options as they can choose when to
buy or sell an asset and also, if they are lucky, make a
profit. In contrast to options, forwards and futures re-
duce the risk of loss by means of hedging but also reduce
the likelihood of profit. The analysis of the findings of the
study on price variation risk management suggests that
during the period analysed, it is most unprofitable for a
participant to enter into a swap, as the financial market
participant would suffer a loss. An option would be the
most appropriate way to manage this risk, as the partici-
pant would be able not to use the forward price due to
an unfavourable market situation and would still benefit
after paying a premium to the bank.

One of the characteristics of derivatives is depen-
dence of their price on the price of the linked asset, and
this study has only further demonstrated that the fixed
price of a derivative contract may not always be favour-
able if the price of the chosen asset, the rate, changes in
an unfavourable direction.

The study has shown that derivatives are not always
able to avoid potential risks. Market participants wish-
ing to use derivatives in their own activities should first
carefully analyse the derivatives themselves and weigh
up their pros and cons. It is only possible to second the
economists and financial experts claiming that the ap-
plication of these financial instruments is not straight-
forward and that market participants should be familiar
with the specificities of these instruments or seek advice
from specialists in these instruments.
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