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The ongoing Ukrainian war has introduced significant
uncertainty and crisis into the global economy, particularly
in financial and stock markets. This study is a part of a larger
research project that aims to assess the impact of the conflict
between Russia and Ukraine on shipping companies, given the
direct influence of rising gas and oil prices on the valuation of
freight transport service providers. Economic sanctions were
imposed on Russia, leading to the destabilization of the global
economy. Industries such as the global shipping and tourism
sectors experienced significant declines in share value. Investors
began reallocating their portfolios, seeking safer and less risky
investments, such as gold stocks. The riskiness of a particular
stock can be assessed by various methods, including volatility
measurement. This paper focuses on calculating and presenting
the volatility value of the shares of A. P. Moller-Maersk, the world's
largest operator of container lines and vessels. Additionally,
the STOXX50 index, i.e. the Euro Zone stock market index,
representing the overall European market, is used for comparison.
Another risk measure discussed in this paper is Value at Risk (VaR),
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a quantitative method used to predict potential cash losses over
a certain time period. The parametric method of calculating VaR
was used, which assumes the normal distribution of stock value
fluctuations. VaR was calculated using historical stock price data
of A. P. Moller-Maersk. Findings indicate significant volatility and
high-risk environment in the financial markets. The calculated
VaR of 27.66% for a 30-day period with the 95% confidence
level reflects the substantial potential losses associated with
investing in Maersk shares during the crisis, surpassing typical
risk levels. In conclusion, the war in Ukraine has disrupted the
maritime industry, which was already recovering from the impact
of the COVID-19 pandemic. The sanctions imposed on Russia
and the war situation in Ukraine have created uncertainty and
turbulence in financial markets, prompting investors to seek
safer investment options. The study emphasizes the need for
continued monitoring of the impact of the war on the global
maritime industry. The devastating effects of the war on the
sector have significant implications for the global economy,
human well-being, and future research in the field.

1. INTRODUCTION

The world is undergoing a period of crisis that will
undoubtedly have serious and lasting consequences for the
global economy, especially financial and stock markets. This
study is a part of a larger study on the general assessment of
parametric methods that focuses on the impact of the conflict
between Russia and Ukraine on shipping companies, as the rising
gas and oil prices directly affect the value of companies offering
freight transportation services. The European Union chose to
impose economic sanctions on Russia and provide military
assistance to Ukraine. A large number of Russian citizens and
companies have been included in the list of sanctions. However,
imposing sanctions on Russia and the war situation in Ukraine
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destabilized the entire world economy (Jeff, 2022; Nisha, 2022;
Rajan, 2022). Many industries, such as global shipping industry
and the tourism sector, are suffering and experiencing a decline
in the value of their shares (King Benjamin, 1966; Smith, 1998).
Investors are changing the structure of their portfolios and
moving money towards “safer” and less risky investments that
minimally lose value, such as gold stocks. There are several ways
to express the level of risk involved in investing in a particular
company (Simicev, 2015). This paper will focus on the calculation
and presentation of the volatility value of shares of the largest
operator of container lines and vessels in the world, A. P. Moller-
Maersk. Also, the data of the European stock exchange STOXX50
will be used for the same calculations, to compare the impact of
the crisis on shares of Moller-Maersk and the overall European
market. Another risk measure that will be mentioned in this
paper is value at risk (VaR). The method of calculating value
at risk is a quantitative method that can be used to predict
potential cash losses over a time period with certain confidence
(Alexander, 2008). Moller-Maersk's share price data will also be
used to calculate VaR. All numerical data used for the analysis
were downloaded from YAHOO! Finance, and cover the period
from 1 January 2022 to 29 April 2022.

2. STATISTICAL METHODS

This paper aims to show that the current situation on the
financial markets and the stock exchange significantly differs
from the normal. Using volatility and VaR calculations, Europe
will be shown to be in an unfavorable situation that is greatly
affecting the global economy.

2.1. Volatility

Volatility is a statistical measure thatindicates unpredictable
changes of a particular variable in the observed period (503i¢,
2004). Volatility is specifically used in this paper to determine the
range and velocity of the value of Maersk shares and the STOXX50
stock index. These values are expected to be significantly above
the normal level, i.e. to reflect rapid stock prices fluctuations,
confirming that the market is currently in crisis.

Volatility is measured as the standard deviation of the daily
stock price fluctuation. Higher stock volatility poses a higher
investment risk (Drew, 2004). Practically speaking, this measure
shows by how much a share price can deviate from its average
value, i.e. average price (Engle, 2013).

To calculate the standard return deviation, the daily return
on the stock for each observed day needs to be determined first.

If P_t is the share price on day t, and R_t the return realized
that same day

R=—— M

The standard return deviation can be calculated using the
following formula:

o:‘//\ﬁthzl(Rt_R*)z 2)

where:

o - standard deviation of returns,

N - the number of days observed in this analysis - the
number of daily returns

R* - the mean value of the observed returns

R_t - return realized on day t.

2.2. Value at Risk — Risk Value

Value at Risk (VaR) is a statistical measure for quantifying
market risk. In particular, VaR represents potential financial losses
within a company or an investment portfolio over a period of
time (J.P. Morgan, 1996). This model was introduced in 1994
by investment bank J.P. Morgan, the world's leading financial
institution, and it is used to predict the greatest potential cash
loss.

There are three methods of calculation of this value: the
historical method, the Monte Carlo simulation and the parametric
method. The historical method, as the name suggests, is a
method based on the assumption that the stock will fluctuate
as it did in the past. Under that assumption, future risk can be
predicted based on historical data. This is also the simplest
method of determining risk value (Investopedia). Monte Carlo
simulation is a method based on computational algorithms that
receive random values that represent different scenarios. This
procedure is repeated up to 10,000 times to take into account all
possible outcomes, after which the level of risk is predicted based
on the obtained numerical values. (Jayatti, 2022). In this paper,
the parametric method, also called the variation and covariance
method, was used. Parametric methods refer to statistical
techniques that make assumptions about the distributional
shape of data, enabling the estimation of parameters and
inference. These methods offer a structured approach to data
analysis by incorporating assumptions about the underlying
population distribution. Parametric methods allow researchers
to make statistical inferences and estimate essential parameters
of interest concerning a population. However, it is important
to carefully consider and justify assumptions like normalcy or
linearity based on data characteristics (Roberts, 1977).
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3. PARAMETRIC METHOD OF CALCULATING VaR

A change in the market price of a share directly indicates
the realized return, i.e. whether it is profit or a loss. If the change
is negative, share value dropped and investors lost money. If the
change is positive, share value increased and investors made a
profit.

The parametric method of calculating VaR is a method
based on the assumption that the increase or decrease in the
value of shares, i.e. market price fluctuation, follows the normal
distribution. This risk value is specified for a specific period (t)
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Figure 1.
Normal distribution curve (Sverko, 2022).

Table 1.

Daily return on Maersk shares and the STOXX50 stock index.
Date STOXX50 AMKBY
Apr 29, 22 489,98999 14,45
Apr 28, 22 494,01999 14,28
Apr 27,22 494,35001 13,94
Apr 26, 22 488,16 13,31
Apr 25,22 486,25 13,24
Apr 22,22 479,04001 13,68
Apr 21,22 483,07999 14,13
Apr 20, 22 486,20001 14,39
Apr 19, 22 486,04999 13,95
Apr 18,22 481,16 13,28
Apr 14, 22 484,51001 13,35
Apr 13,22 479,79001 13,44
Apr 12,22 480,89999 12,79
Apr 11,22 483,35001 12,85
Apr 08, 22 474,44 13,19
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with an alpha probability level (a). The period t is usually 1 to 30
days, while the probability level is between 95 - 99%.

Assuming that stock value fluctuations are distributed
normally, the level of probability can be changed, and the area
under the curve and thus VaR (Mundar) determined.

In other words, VaR or risk value is the largest potential
loss on a portfolio within a period, with a certain probability. For
example, a 30-day VaR with a 95% confidence level indicates the
largest possible loss on investment within 30 days, with a 95%
confidence (normal distribution from Figure 1). Thus, there is a
5% probability that the loss will be greater than the calculated
VaR value.

4. ANALYSIS OF VOLATILITY AND VaR

Volatility is a statistical measure of the dispersion of returns
of a particular stock or the entire portfolio. When investing,
investors can usually expect the volatility of an individual stock
to be around 15%, with deviations of 10% - 15%. In most cases,
stocks with volatility above this percentage are considered
high risk and their fluctuations are more difficult to predict. The
average value of stock index volatility is about 15% (Bams, 2017).

In this paper, volatility was calculated in MS Excel using
the STDEV function, which immediately calculates the standard
deviation of selected numerical amounts. These amounts are

Daily change in price / return

STOXX50 AMKBY
0,822% -1,176 %
0,067% -2,381 %
-1,252% -4,519 %
-0,391% -0,526 %
-1,483% 3,323 %
0,843% 3,289 %
0,646% 1,840 %
-0,031% -3,058%
-1,006% -4,803%
0,696% 0,527%
-0,974% 0,674%
0,231% -4,836%
0,509% 0,469%
-1,843% 2,646%
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daily returns of Maersk shares, in the period from 1 January 2022
to 29 April 2022.

Daily returns on Maersk stocks were also calculated in Excel,
as were daily returns on the STOXX50 index itself. Considering
that the observed period covers less than 4 months, which is 81
working days, data from only a few daily records are given as an
example.

The left side of the table contains the value of the Eurozone
stock index (STOXX50) and Maersk shares (AMKBY), as well as the
dates when the indicated prices were recorded. The right side

Table 2.

of the table shows the daily return on the Maersk share and the
STOXX50 index, which is expressed as a share price percentage
change compared to the previous day.

Furthermore, these data were used to calculate the standard
deviation, i.e. volatility, using the STDEV function in MS Excel.

As shown inTable 2, the volatility of Maersk shares increased
to as many as 48%, which is significantly above their normal level
of 15%, with a deviation of an additional 10-15%. Furthermore,
the volatility of the STOXX50 stock index was 22%, which is also
above its average level of 15%.

Volatility of Maersk shares (AMKBY) and the STOXX50 stock index.

Risk factor Volatility
STOXX50 22.036%
AMKBY 48.197%

Daily return

|
|
|
—_— x50 AN HY
Figure 2.

Comparison of daily return on Maersk shares and the STOXX50 index.

Moreover, the comparison of the dispersion of daily returns
between the Maersk stock (AMKBY - orange curve) and the
STOXX50 stock index (blue curve) in Figure 2 shows a noticeable
difference. The Maersk stock exhibits significantly more
pronounced fluctuations in value compared to the European

stock index. Considering that the STOXX50 index encompasses
50 largest companies from the Eurozone, its deviation is expected
to be comparatively lower. The following data from Table 3 will be
used to calculate VaR.
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Table 3.

Volatility of Maersk shares (AMKBY) and the STOXX50 stock index.

Volatility

AMKBY 48.197%

To calculate VaR, the amount invested and the period for
which the risk value is specified are required. If the investment
is 1 million euros, and the period 30 days, with 95% confidence
level, it is important to note that 95% of the area below the
normal curve is within +/- 1.64 of the standard deviation.

Using MS Excel, it was calculated that the 30-day VaR with
the probability level of 95% is estimated at 276,622 euros. That is,
if an investor invests 1,000,000 euros in A.P.Moller-Maersk shares
and "does not touch" them for 30 days, the maximum possible
monetary loss is 276,622 euros or 27.66%, with 95% confidence.
There is a 5% probability that the amount lost will still exceed
that figure.

The VaR of 27.66% is an extremely high-risk value, given
that obtained risk values for 30-day VaR at the probability level of
95% usually do not exceed 15% (Danielsson, 2000).

5. CONCLUSION

The war in Ukraine caused great disruption in the maritime
industry, which had just begun to recover from the crisis caused
by the coronavirus pandemic. Numerous sanctions imposed
on Russia leave a big mark on the global financial system and
economy. Uncertainty and turbulent changes in the market
are forcing investors to withdraw their money from stocks and
redirect it into "safer ports". Experts claim that financial markets
are following a certain trend - during the great crisis, stocks
significantly lose and gain in value, which can be seen from the
volatility of the Maersk company, which reached as much as 48%.
Furthermore, the calculation of the 30-day VaR with a probability
level of 95% indicated potential predicted losses of as many as
27%, with a 5% chance of even greater losses. Considering the
substantial disruptions in nearly all markets, it is currently more
prudent to refrain from exposing oneself to riskier areas of the
market, specifically stocks. The International Monetary Fund
stated the war would exacerbate shipping costs, and conflict
has also impacted shipping outside the conflict zone. Therefore,
the impact of war in Ukraine and its ramifications on the global
maritime industry need to be monitored continuously to stay
abreast of anticipated future negative trends and losses. Results
in this paper show the devastating impact of war on the maritime
sector, not only on the global economy, but also on the health
and quality of human lives and is therefore a good foundation for
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Investment amount
1,000,000 euros

Probability level
95%

further research.

CONFLICT OF INTEREST:
The authors declare no conflict of interest.

REFERENCES

Alexander, C., 2008. Value-at-risk models. John Wiley & Sons.

Allen, F., & Gale, D., 1992. Stock-Price Manipulation. Review of Financial Studies, 5(3),
503-529. https://doi.org/10.1093/rfs/5.3.503.

Aloui, M., & Jarboui, A., 2018. The effects of corporate governance on the stock
return volatility. International Journal of Law and Management, 60(2), pp.478-495.
Available at: https://doi.org/10.1108/ijlma-01-2017-0010.

Bams, D., Blanchard, G., & Lehnert, T., 2017. Volatility measures and Value-at-Risk.
International Journal of Forecasting, 33(4), pp.848-863. Available at: https://doi.
org/10.1016/j.ijforecast.2017.04.004.

Caporale, G. M., Karanasos, M., Yfanti, S., & Kartsaklas, A., 2021. Investors’ trading
behaviour and stock market volatility during crisis periods: A dual long-memory
model for the Korean Stock Exchange. International Journal of Finance &amp;
Economics, 26(3), pp.4441-4461. Available at: https://doi.org/10.1002/ijfe.2024.

Danielsson, &De Vries., 2000.Value-at-Risk and Extreme Returns. Annales d’Economie
et de Statistique, 60, p.239. Available at: https://doi.org/10.2307/20076262.

Demir, B, &Tavacioglu, L., 2021. Developing a Scale to Measure the Institutionalization
Level of Maritime Family Businesses. Journal of ETA Maritime Science, 9(4), pp.243-
255. Available at: https://doi.org/10.4274/jems.2021.16680.

Drew, M. E., Naughton, T,, & Veeraraghavan, M., 2004. Is idiosyncratic volatility
priced? International Review of Financial Analysis, 13(3), pp. 349-366. Available at:
https://doi.org/10.1016/j.irfa.2004.02.027.

Elliot, Larry., 2022., "Ukraine war a 'catastrophe' for the global economy as stock
markets plunge”, The Guardian Available at: https://www.theguardian.com/
business/2022/mar/04/ukraine-war-a-catastrophe-for-global-economy-as-stock-
markets-plunge.

Engle, R. F, Ghysels, E., & Sohn, B., 2013. Stock Market Volatility and Macroeconomic
Fundamentals. Review of Economics and Statistics, 95(3), pp.776-797. Available at:
https://doi.org/10.1162/rest_a_00300.

Gaind, N., & Else, H., 2022. Global research community condemns Russian invasion
of Ukraine. Nature, 603(7900), pp.209-210. Available at: https://doi.org/10.1038/
d41586-022-00601-w.

Hendricks, D., 1996. Evaluation of Value-at-Risk Models Using Historical Data. SSRN
Electronic Journal. https://doi.org/10.2139/ssrn.1028807.

Investopedia, 2023. Available at: https://www.investopedia.com/.

J. P.Morgan/Reuters., 1996. Riskmetrics - Technical document, J. P. Morgan/ Reuters,
New York.

TRANSACTIONS ON MARITIME SCIENCE -Ih Mq


https://doi.org/10.1093/rfs/5.3.503
https://doi.org/10.1108/ijlma-01-2017-0010
https://doi.org/10.1016/j.ijforecast.2017.04.004
https://doi.org/10.1016/j.ijforecast.2017.04.004
https://doi.org/10.1002/ijfe.2024
https://doi.org/10.2307/20076262
https://doi.org/10.4274/jems.2021.16680
https://doi.org/10.1016/j.irfa.2004.02.027
https://www.theguardian.com/business/2022/mar/04/ukraine-war-a-catastrophe-for-global-economy-as-sto
https://www.theguardian.com/business/2022/mar/04/ukraine-war-a-catastrophe-for-global-economy-as-sto
https://www.theguardian.com/business/2022/mar/04/ukraine-war-a-catastrophe-for-global-economy-as-sto
https://doi.org/10.1162/rest_a_00300
https://doi.org/10.1038/d41586-022-00601-w
https://doi.org/10.1038/d41586-022-00601-w
https://doi.org/10.2139/ssrn.1028807
https://www.investopedia.com/

King, B. F.,, 1966. Market and Industry Factors in Stock Price Behavior. The Journal of
Business, 39(S1), p.139. Available at: https://doi.org/10.1086/294847.

Laylin, C. D., 1918. The Duty of a Director Purchasing Shares of Stock. The Yale Law
Journal, 27(6), p. 731. Available at: https://doi.org/10.2307/786479.

Manganelli, S., & Engle, R.F,, 2001. Value at Risk Models in Finance. SSRN Electronic
Journal. Available at: https://doi.org/10.2139/ssrn.356220.

McDonald, .M., 2009. The Global Financial Crisis and Behavioural Economics*.
Economic Papers: A Journal of Applied Economics and Policy, 28(3), pp.249-254.
Available at: https://doi.org/10.1111/j.1759-3441.2009.00026.x.

McDonald, J. G., & Fisher, A. K., 1972 New-Issue Stock Price Behavior. The Journal of
Finance, 27(1), p.97. Available at: https://doi.org/10.2307/2978508.

Menon, R. & Rumer, E.B., 2022. Conflict in Ukraine The Unwinding of the Post-Cold
War Order. Available at: https://mitpress.mit.edu/books/conflict-ukraine.

Mensi, W., 2019. Global financial crisis and co-movements between oil prices and
sector stock markets in Saudi Arabia: A VaR based wavelet. Borsa Istanbul Review,
19(1), pp.24-38. Available at: https://doi.org/10.1016/j.bir.2017.11.005.

Mundar, Dusan. Matematika izvan matematike. Sveuciliste u Zagrebu.

Nas, S., 2021. Research Environment After COVID-19. Journal of ETA Maritime
Science, 9(4), pp.221-221. Available at: https://doi.org/10.4274/jems.2021.60783.

Pili¢, T., 2022. 'Ke$, dionice ili zlato: Kako sacuvati novac u doba rata. Available at:
https://poslovni.hr.

Poon, S.-H., & Granger, C. W. J., 2003. Forecasting Volatility in Financial Markets: A
Review. Journal of Economic Literature, 41(2), pp. 478-539. Available at: https://doi.
org/10.1257/jel.41.2.478.

Rashid Sabri, N., 2004. Stock Return Volatility and Market Crisis In Emerging
Economies. Review of Accounting and Finance, 3(3), pp.59-83. Available at: https://
doi.org/10.1108/eb043408.

Roberts, S.J., 1997. Parametric and non-parametric unsupervised cluster analysis.
Pattern Recognition, 30(2), 261-272. Available at: https://doi.org/10.1016/S0031-
3203(96)00079-9.

Schneider, G., & Troeger, V.E, 2006. War and the World Economy. Journal
of Conflict Resolution, 50(5), pp.623-645. Available at: https://doi.
0rg/10.1177/0022002706290430.

Simicev, A., 2015. Statisticke metode za mjerenje volatilnosti dionice. Doctoral
dissertation. University of Zadar, Department of Economics.

Skori¢ Drezga, F, 2017. Analiza utjecaja racunovodstvenih i makroekonomskih
podataka na trzisno kretanje dionica, Doctoral dissertation, University of Split.
Faculty of Economics.

Smith, V.L., 1998. War and tourism. Annals of Tourism Research, 25(1), pp. 202-227.
Available at: https://doi.org/10.1016/s0160-7383(97)00086-8.

Sosi¢, I, 2004. Primijenjena statistika. Skolska knjiga.

Sverko, I, 2002. Rizi¢na Vrijednost (Value at Risk) kao metoda upravljanja rizicima
u financijskim institucijama. Ekonomski pregled, 53(7-8), pp.640-657. Available at:
https://hrcak.srce.hr/28367.

The war on Ukraine - Latest news, resources and expert comment (University of
Cambridge), 2023. Available at: https://www.cam.ac.uk/topics/ukraine.

Tollefson, J., 2022. What the war in Ukraine means for energy, climate and food.
Nature, 604(7905), pp. 232-233. Available at: https://doi.org/10.1038/d41586-022-
00969-9.

Walia, J., 2022. 'The Monte Carlo simulation method for VaR calculation, SimTrade.
Available at:  https://www.simtrade.fr/blog_simtrade/monte-carlo-simulation-
method-var-calculation/.

Wang, Y., Wei, Y., Wu, C,, &Yin, L., 2018 Oil and the short-term predictability of stock
return volatility. Journal of Empirical Finance, 47, pp. 90-104. Available at: https://
doi.org/10.1016/j.jempfin.2018.03.002.

Wang, Y., Wu, C,,&Yang, L., 2013. Oil price shocks and stock market activities: Evidence
from oil-importing and oil-exporting countries. Journal of Comparative Economics,
41(4), pp. 1220-1239. Available at: https://doi.org/10.1016/j.jce.2012.12.004.

Tatjana Stanivuk et al.: General Assessment of the Impact of the War in Ukraine on the Shipping Industry Using Parametric Methods


https://doi.org/10.1086/294847
https://doi.org/10.2307/786479
https://doi.org/10.2139/ssrn.356220
https://doi.org/10.1111/j.1759-3441.2009.00026.x
https://doi.org/10.2307/2978508
https://mitpress.mit.edu/books/conflict-ukraine
https://doi.org/10.1016/j.bir.2017.11.005
https://doi.org/10.4274/jems.2021.60783
https://poslovni.hr
https://doi.org/10.1257/jel.41.2.478
https://doi.org/10.1257/jel.41.2.478
https://doi.org/10.1108/eb043408
https://doi.org/10.1108/eb043408
https://doi.org/10.1016/S0031-3203(96)00079-9
https://doi.org/10.1016/S0031-3203(96)00079-9
https://doi.org/10.1177/0022002706290430
https://doi.org/10.1177/0022002706290430
https://doi.org/10.1016/s0160-7383(97)00086-8
https://hrcak.srce.hr/28367
https://www.cam.ac.uk/topics/ukraine
https://doi.org/10.1038/d41586-022-00969-9
https://doi.org/10.1038/d41586-022-00969-9
https://www.simtrade.fr/blog_simtrade/monte-carlo-simulation-method-var-calculation/
https://www.simtrade.fr/blog_simtrade/monte-carlo-simulation-method-var-calculation/
https://doi.org/10.1016/j.jempfin.2018.03.002
https://doi.org/10.1016/j.jempfin.2018.03.002
https://doi.org/10.1016/j.jce.2012.12.004

