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Covid-19 impacts; In 2020 the global economy was affected by the pandemic
Ukrainian war impacts; resulting in essential decrease of GDP growth rate world-
Capital markets; wide. The economic situation was improving but in February 2022
Stock indexes; Russia invaded Ukraine. Therefore, a question arises how the
Returns and risk testing; capital markets in different parts of the world reacted to economic

problems caused by pandemic and the war in Ukraine. We
investigate the daily quotations of stock indexes in 28 capital
markets from the third quarter of 2019 to the end of 2022. This
period is divided into 4 subperiods pre-pandemic, pandemic
shock, pre-war and war periods. In our research we apply
structural analysis and statistical tests comparing expected rates of
return and risk in the considered periods. In the pandemic shock
period, there were bear markets in the majority of countries, which
have not been observed after Russian invasion, as in some capital
markets global maximum has been detected during the war. The
Russian-Ukrainian war causes economic perturbances and
increases volatility in equity markets, but the declines in index
values were smaller than those caused by the pandemics in all
countries except Russia and Greece. Our results do not indicate a
significantly stronger response from the bordering countries and

states dependent on Russian and Ukrainian supplies.

1. Introduction

1.1. Background

In 2020 the whole world was affected by the COVID-19 pandemic and economic downturn

caused by lockdowns and disruption of supply chain. In the years that followed, most
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countries, mobilizing their reserves, have been trying to mitigate the economic and social
impact of the pandemic. However, in 2021, the global economy failed to fully recover when
the unexpected Russian invasion of the Ukraine occurred at the end of February 2022.
Democratic states, condemning Russia, initiated economic sanctions against Russia and
offered economic and military aid to the Ukraine. Although some of the countries have tried
to limit these actions in order to protect their own economies, it caused many perturbances in
the global economy. It was particularly noticeable in the European Union member states
because Russia has been a huge oil and natural gas exporter, and both Russia and Ukraine are

important the world food producers and exporters.

1.1.1. World economic development at a glance - GDP in 2020

According to the World Bank data®, in 2020 GDP growth rate decreased in whole world by 3.7%, in
OECD members by 4.27%, in European Union by 5,67% and in Central Europe and the Baltics by
3.39%. Among 160 countries with full GDP records, in years 2020-2022, only 23 of them reported
positive GDP growth rate in 2020. The biggest increase of GDP in 2020 was observed in Guyana
(43.48%) and Timor-Leste (31.91%), which population is less than million. Among other states with
positive GDP growth rates, there were China (2.24%), Turkey (1.94%), and Iran (3.33%) which have
large populations and Ireland (6.18%) which was the only European state with a positive GDP growth
rate in 2020. The rest of countries reported negative GDP growth rates in 2020 with the biggest
decrease in Macao SAR, China (54.24%) and in Maldives (33.49%).

1.1.2. World economic development at a glance - GDP in 2021 and 2022

In 2021 and 2022, the GDP growth rate was positive in the majority of economies but, in
many countries, it did not offset the declines observed in 2020. Comparing GDP in 2022 to
the one in 2019, there were 38 countries (23.75%) where the negative GDP growth rates were
recorded, and in 2021 this number was even bigger. However, there were only 16 countries
where the situation in 2022 was worse than in 2021, among them the Ukraine with 29.1% of
decline of GDP in 2022 in comparison to 2021, together with Russia and Belarus, where
GDP growth rate decreased in 2022 in comparison to 2021 by 2.07% and 4.70%,

respectively.

It can be noted that some countries (with negative GDP growth rates in 2020) recovered
better than others in 2021 and 2022, while some have not fully recovered from the pandemic.

The examples of the former group of states were Israel with the positive GDP growth rates in

? https://data.worldbank.org/indicator/NY.GDP.MKTP.KD.ZG [Accessed 26 August 2023].
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2021 and 2022 in comparison to 2019 (6.6 & 13.5%), Chile (5.0 & 7.4%), Pakistan (5.1 &
11.6%) and Poland (4.4 & 9.8%). Whereas the latter group was comprised by Spain with the
negative GDP growth rates in 2021 and 2022 in comparison to 2019 (-6.4% & -1.3%), Japan
(-2.2 & -1.2%) and UK (-4.3 & -0.35%) among others.

1.1.3. World economic development at a glance - inflation in years 2020-2022

According to the World Bank data, annual inflation before and during the pandemic was
below 4% in the majority of countries®. Although there were examples of high inflation as in
Turkey where inflation was 12.3% and 15.2% in 2019 and 2020, respectively. In 2021
inflation from 4.5% to 8.3% was observed in several countries - Chile, United States, Poland,
Hungary, Mexico, Brazil, and 19.6% in Turkey. However, comparing prices in 2021 with
prices observed in 2019, they were higher than 4% also in Canada, Czechia, Philippines and
Slovakia while a maximum in Brazil (11.8%) and in Turkey (34.3%). After the beginning of
the Russian-Ukrainian war, the prices of oil and natural gas increased and were keeping the

higher level for several months. That caused the rise of inflation in majority of countries.

1.2. Problem Statement

Elevated inflation, disrupted supply chains and general uncertainty caused by the COVID-19
pandemic and the armed conflict in Europe have been affecting financial markets and created the
difficult operating environment for the business. This observation is pivotal: the external business
environment provides the context for a company's business model and strategic goals, and is a key

link between strategy, risk and firm’s performance.

1.3. Research objectives

Our research aims to answer the question of how the selected capital markets reacted on economic
problems caused by the COVID-19 pandemic and the war in Ukraine together with comparison of the
strength and direction of reaction to both events. In other words, the study answers the questions if
both events caused similar or significantly different changes of returns and risk on analysed capital
markets, and how this response has varied in different regions of the world. Such information will
give investors and stakeholders necessary information to assess the situation of the company (all over
the world), especially to evaluate the risk. In our research we analyse data concerning 28 blue-chip

indexes of selected world-wide capital markets from the third quarter of 2019 to the end of 2022.

*In 2020 even deflation was observed e.g., in Greece, Italy, Spain, Switzerland, Israel, Japan, Malaysia and Singapore.



The article is presented as follows: After a brief introduction, including a description of the
background, problem statement and research objectives, the second section contains a literature
review, together with a justification of the research gap. The third section is devoted to the
methodology and data description, while the fourth section discusses the results of the empirical
analysis. In the sixth section, some managerial implications are discussed, and the final section

provides conclusions.

2. Literature Review

2.1. The pandemic inducted shock on the capital markets

The pandemic caused world-wide crisis what has been discussed in literature. Some studies find
contagion from the original source of the contagion transmission source from China to the global and
emerging and the Asian stock markets (Aslam et al., 2020; Topcu and Gulal, 2020). Contessi and De
Pace (2021) identify periods of mildly explosive dynamics and collapses in the stock markets of 18
countries during the first wave of the COVID-19 pandemic of 2020. They find statistical evidence of

instability transmission from the Chinese stock market to all other markets.

There are many studies which look at the closer integration connectedness and risk spillover effects
on the global stock market volatility. The researchers examine the pandemic-induced shock on the
stock market volatility (Liu et al., 2020; Liu et al. 2022b Zhang et al., 2020, Chowdhury et al., 2020).
Yousef (2020) confirms the increase in volatility during the pandemic. Celik et al. (2020) evaluate
the effects of COVID-19 outbreak on financial markets and found that in the long term, the COVID-
19 outbreak has a significant effect on stock markets, crude oil representing oil markets, and fear
index. Laborda and Olmo (2021) evaluate volatility spillovers between sectors of economic activity.
He et al. (2020) argue that COVID-19 has a negative but short-term impact on the stock markets of
affected countries and that the impact of the pandemic on stock markets has bidirectional spillover

effects between Asian countries and European and American countries.

Pardal et al. (2020) analyse financial integration in the stock indexes of the capital markets of Austria,
Russia, Serbia, and Slovenia, as well as some CEE countries, in the context of the global COVID-19
pandemic. Harjoto et al. (2020) argue that the unprecedented adverse shock of COVID-19 on the
countries’ economic growth translates into a negative shock to the stock markets, and that the impact
of COVID-19 in emerging countries is different from developed ones. Thus, the market reaction
during the stabilizing period of COVID-19 spread is different from the market reaction during the
infection period. Whereas Zebrowska-Suchodolska et al. (2021) investigate situation in European
post-communist countries during the pandemic in comparison to the most developed European stock
markets. The authors conclude that the capital markets of the post-communist economies responded to

the pandemic in an analogous way, and that the scale and level of development of stock markets does



not affect their response to the pandemic and stock market prosperity during the pandemic period. Foo
and Witkowska (2024) show that the COVID-19 pandemic financial crisis had a similar impact on the
12 markets analysed (including 5 developed European, 4 European post-communist and 3 non-

European).

2.2. The shock to the capital markets caused by Ukrainian war

At the beginning of 2022, countries were still dealing with the effects of the pandemic when the world
was hit by the news that Russia had invaded Ukraine. Therefore, the question arises about the impact
of Russian-Ukrainian war on financial and commodity markets all over the world, and if this impact
has global or local character. Balbaa et al. (2022) and Ozili (2022) claim that Russia’s invasion and
sanctions imposed on Russia have a spillover effect on the global economy, because it caused energy
and commodity supply shocks, rising the prices of energy, food and commodities. Izzeldin et al.
(2023) reveal that the intensity of the post-invasion crisis in European and global stock markets is

noticeably smaller compared to both the Covid-19 and the 2007 global financial crisis.

Boungou and Yatie (2022) using daily stock market returns in a sample of 94 countries which covers
the period from 22 January 2022 to 24 March 2022, show a negative relationship between the
Ukraine-Russia war and world stock market returns, the largest during the first two weeks after the
invasion of Ukraine. They also notice that these effects were most pronounced for countries bordering
Ukraine and Russia, as well as for those UN member states that demanded an end to the Russian

offensive.

Basdekis et al. (2022) examine the dependencies between daily data of stock market indexes: RTSI?,
Eurostoxx, S&P 500, EUR/USD and RUB/USD exchange rates and crude oil prices for the period
January 2021 to July 2022. The findings of the study reveal the existence of strong correlations
between all variables. Especially authors show that during the crisis period, the RTSI significantly
affects both the European and American stock markets, while also determining the evolution of the
Russian currency. They also find out a negative correlation between the US stock index and crude oil
in low-frequency bands and the RTSI and Eurostoxx with crude oil for the post-vaccination and pre-
war periods in the medium term. Also, Aliu et al. (2023) investigate the influence of Brent crude oil
(BCO), Dutch Title Transfer Facility Natural Gas, and Chicago Board Options Exchange Volatility
Index (VIX) on main stock indexes of Frankfurt (DAX), Vienna (ATX) and Italian (FTSEMIB) Stock
Exchange, applying data from November 24, 2021, to June 24, 2022. The German (DAX), Austrian
(ATX) and Italian (FTSEMIB) stock markets were selected because of the heavy dependence of these
countries on Russian gas and oil. The results highlight that natural gas and the VIX carried negative

effects on DAX, ATX and FTSEMIB. Although the BCO influenced only ATX.

> RTSI and MOEX are stock indexes of Moscow Stock Exchange.



Karamti and Jeribi (2023), using daily data from January 2020 to April 2022, claim that the Russo-
Ukrainian conflict's influence on global equity markets is heterogeneous and based on countries'
economic-political connection or proximity to the war zone. They investigate the G7 countries (i.e.,
Canada, France, Germany, Italy, Japan, UK and USA) which sanctioning Russia and 3 non-
sanctioning countries i.e., Russia, China and India (- RIC). Their results suggest that the war has a
stronger influence on the G7 stock and the whole financial markets through commodity prices, with a
greater impact of natural gas and wheat prices for this group of states than in the case of the RIC

countries.

Lo et al. (2022) analyse the impact of the Russian invasion on the financial markets considering a
country's dependence on Russian commodities, using data from January 20, 2022, to March 31, 2022
for 73 states. Their results show that the war exacerbated volatility regardless of dependence levels
and that the effect increased with the level of this dependence. Similar research provided by Manelli
et al. (2024) show the link between the Eurostoxx 50 index, and wheat and TTF gas futures prices

during the Russia-Ukraine war and before it.

The literature analysis presented above clearly shows the lack of simultaneous global comparisons for
the two crises, i.e. those related to the pandemic and the Russian-Ukrainian war. Our study addresses

this very issue.

3. Research Methodology

Our study includes an analysis of capital markets in selected countries around the world, which were
chosen for their position and role in the global economy, their geographical location or the specific
situation caused by the pandemic or the Russian-Ukrainian war. Thus, the US market was chosen
because it is the largest and the most developed financial market in the world, while the capital
markets of France, Germany and the UK were chosen because they are the most developed markets in
Europe. The selection of Poland, the Czech Republic and Hungary was determined by the fact that
they have the most developed capital markets among the European post-communist countries, which
we contrast with the less developed markets of this group - Romania, Bulgaria, Croatia and Russia.
We choose China because it is the largest economy in the world, with unquestionable influence on the
economic environment of all capital markets, while its own capital market is still treated as an
emerging one. It was here in China that the pandemic erupted in 2019 and spread around the world,
but it was Israel that led the vaccination against Covid-19, raising expectations that it would quickly

'recover after the lockdown.
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Figure 1. Traditional Regions of Europe

Source: World regional geography (2024) https://open.lib.umn.edu/worldgeography/chapter/2-3-
regions-of-western-europe/

For the research, we also selected countries that were in a particular situation after Russia's invasion
of Ukraine on 24 February 2022. This includes countries that either border Russia or whose
economies depend on Russian supplies. Due to their borders with Russia, the countries most affected
by the Russian-Ukrainian war seems to be (see Figure 1) Poland, the Czech Republic, Slovakia,
Hungary, Belarus, Norway, Finland, and the Baltic States. Considering these countries in our study,
we excluded Belarus, as a country supporting the Russian invasion. It should be noted that Russia has
consistently sought to monopolise the European oil and gas market for many years, supplying these
energy resources at competitive prices through overland and undersea pipelines. The change in the
EU's gas and oil purchasing policy after the outbreak of war significantly affected the economies of
all EU member states. However, only three countries (the Czech Republic, Slovakia and Hungary)

have a serious problem with giving up Russian 0il®. Other countries that have imported Russian

It is possible to diversify supply in Czechia, Slovakia and Hungary but at the expense of reducing throughput or the necessity for
infrastructure investment. In two other countries (Germany and Poland) it is possible to diversify supply without reducing throughput, and in
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energy resources, such as China, India, Turkey, Singapore, Romania, Bulgaria, the Netherlands,
Spain, Italy, and Greece have also been affected by international trade restrictions. Majority of these

countries are taken into consideration in our research.

For these selected countries, we are trying to answer the research question of (RQ) “whether their
capital markets are going to change under the impact of the pandemic and the war”. Thus, we
investigate the daily quotations of the stock indexes in 19 European and 9 non-European capital
markets for the arbitrary selected period from September 30, 2019 till December 31, 2022. The

selected indexes represent:

(a) stock markets in European post-communist countries: .
Poland with the blue-chip stock index WIG20, Czechia — PX, Hungary — BUX,

Romania — BET, Bulgaria — SOFIX, Russia — MOEX and Croatia — CROBEX,

(b) stock markets in other European states:
United Kingdom — FTSE100, Germany — DAX, France — CAC40, Italy —
FTSEMIB, Holland — AEX, Spain — IBEX35, Portugal — PSI, Finland — OMX

Helsinki, Norway — OMX Oslo, Denmark — OMX Copenhagen, Iceland - ICEX M
and Greece — FTSEATHEX?20, as well as
(c) capital markets in non-European countries
USA — NASDAQI100, China — SSE, India — SENSEX, Australia S&PASX20, New
Zealand S&PNZX50, South Africa — SA40, Singapore — STI, Turkey XU100 and
Israel — TA35. -

The considered research time span was divided, for each market separately, into 4 (sub-)periods, the
boundaries of which are determined by the behaviour of the index of the respective stock market (see

Figure 2. and Tables 1a-1d).
The following (sub-)periods have been defined:

A. the pre-pandemic (sub-)period contains data from the time span from 30.09.2019 to the date
when the considered stock index reached the maximum peak value in the first quarter of
2020;

B. the pandemic shock (sub-)period which is defined as the time span between the end of pre-
pandemic period in 2020 and date of minimum listing of stock index in 2020 after the pick of
quotations in the first quarter (Q1) of 2020 were observed’;

C. the pandemic stabilization together with the post-pandemic (pre-war) period covers the time
span from the date of minimum index value in 2020 to the 24 February 2022 (the begin of
war);

D. the war period from 24 February to the end of 2022.

the remaining countries there is no infrastructure dependence (https://www.forum-energii.eu/pl/blog/ropa) [Accessed: 22.06.2024].

7 Two first sub-periods are distinguished following the idea presented by Zebrowska-Suchodolska, Karpio and Kompa (2021).
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Figure 2: Identification of the testing periods

Source: Authors’ own construction.

Trying to answer the research question posed (RQ), we examine whether, in the defined periods (A)-
(D): (RQa) market trends are the same (in other terms — whether the expected values of returns
significantly differ from zero), (RQs) whether the expected values of the returns in these periods
significantly differ from each other, and (RQc) whether the risks in these periods, as measured by the
value of the standard deviation, are the same. We also analyse global and local (for sub-periods)
minima and maxima of the indexes quotations to check if the COVID-19 pandemic or war had greater

impact on capital markets.

To examine the situation in the selected capital markets in the sub-periods highlighted above, we

verify the following statistical hypothesis to identify the market trends.

[RQ,|— H,:p=0 (1)

with the test statistics:
u :% JT )

where, M - is the expected return, Y - average rates of return y, obtained in the sample covering the
certain sub-period of time (¢t = 1, 2,..., T), S — standard deviation of returns in such sample, 7 —

number of observations in the sample. Rates of return from the stock index are described as following:

X, —X
t t—1
Y= 3
Xi-1
where, X, - the stock index quotation in the period ¢. Average returns are calculated as arithmetic

means of rates of returns (3) in each distinguished sub-period:
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and standard deviations of returns are calculated as:

~|-

y:

S= TZ (yt_y) (5)

Rejection of the hypothesis (1) informs about a bear market (when the alternative is H,: 1<0) or a
bull market (for the alternative hypothesis H,: 1>0) observed in the certain sub-period. In other

cases, it is assumed that the market was in a stagnant (i.e., in horizontal trend).

We also test if there are significant changes in the considered capital markets in the distinguished
subperiods by verifying the following hypotheses:
RQ,)— Hy:p, =g, ©)
|RQc|—H,:07=0, (7

The test statistics for both hypotheses are as following:

t= 12 22
5,8 ®
Tl TZ

F_Li )
s:

where, i, H,, Gi,ag - are the expected returns, and variances of returns in the two comparable sub-
periods, Y;,Y, - average rates of return in the two comparable sub-periods, Sf,S; — variances in the
two comparable sub-periods, T';, T', — number of observations in both compared samples.

By comparing expected returns (— the hypothesis (6)), it is possible to determine in which (of the two
periods being compared) the expected returns are greater (in the first if the alternative hypothesis is
H ., :p,>p, or in the second when it is H,: 1;<p,). Whereas, verification of hypothesis (7) makes it
possible to determine whether the risk, measured by the standard deviation of returns, in the two

compared periods is greater (in the first sub-period if the alternative hypothesis is H,: Gi>a§ or in the

second sub-period when it is H,: 0;<03).

4. Results and Findings

As it was already mentioned, the empirical research was provided in several steps. In the first one
dates of minimum and maximum quotations of each stock index were found to distinguish subperiods

of further analysis (results are presented in Tables 1a-1d). In the second step a comparison of extremal



values of stock indexes quotations was made (Table 2) and a comparison of descriptive parameters
characterizing stocks was made (Table 3). The third stage consisted in calculating the daily rates of
returns of all the considered indexes in the whole period of analysis. In the fourth step, using daily

returns, we test statistical hypotheses (1), (3) and (4) for each sub-period highlighted (Tables 4 and 5).

In all considered countries, but nine states, the highest quotation appeared in the third period i.e., after
the pandemic shock i.e., before the Russian invasion in Ukraine (see Table la and 1b-1d in

Appendix).

Table 1a. Stock index values in the period 30.09.2019-31.12.2022
BUX PX WIG20 CROBEX SSE MOEX BET SOFIX

Dates of maximum quotation before lockdown — (end of the pre-covid period; subperiod 1)
2.01.20 24.01.20 | 2.01.20 23.01.20 | 13.01.20 | 20.01.20 | 23.01.20 | 20.01.20

Maximum quotations before lockdown

46230.22 | 1142.95 2200.10 2055.32 3115.57 3219.92 | 10219.75 585.73

Dates of minimal quotations in 2020 — (end of the pandemic shock period; subperiod 2)
18.03.22 18.03.22 | 12.03.22 | 23.03.22 | 23.03.20 | 18.03.20 | 23.03.20 19.03.20

Minimum quotations in 2020

29464.28 690.37 1305.73 1364.98 2660.17 2112.64 7038.95 405.80

Dates of maximum quotation after lockdown to the end of 2022
4.11.21 9.02.22 12.10.21 19.01.22 13.09.21 | 20.10.21 14.01.22 11.01.22

Maximum quotation after lockdown to the end of 2022

55925.79 1481.68 2472.33 2213.26 3715.37 4287.52 13681.92 650.71

Quotation on February, 24.2022 — beginning of war
43102.34 | 1338.34 1817.45 1983.12 3429.96 | 2058.12 | 12663.78 595.89

Dates of minimum quotation between 24.02. and 31.12.2022
29.09.22 | 29.09.22 | 13.10.22 3.10.22 26.04.22 | 10.10.22 | 13.10.22 7.03.22
Minimum quotation between 24.02. and 31.12.2022
37035.79 | 1114.34 1358.50 1895.28 2826.43 1916.97 | 10546.34 538.96

Dates of maximum quotation between 24.02. and 31.12.2022
29.03.22 | 21.04.22 | 30.03.22 | 11.04.22 | 30.12.22 | 4.04.22 18.04.22 | 19.04.22
Maximum quotation between 24.02. and 31.12.2022
46707.52 | 1386.56 | 2179.56 214542 3089.26 | 2787.69 | 13068.60 637.08

Source: Own elaboration on basis of https://stooq.pl/

In Spain global maximum is observed before lockdown (February 19, 2020). Whereas in the rest of
the states during the war - South Africa (March 2, 2022), Iceland (April 4, 2022), UK (April 8, 2022),
Norway (April, 13, 2022), Portugal (June, 7, 2022), Singapore (April, 5, 2022), India (December 1,
2022) and Turkey (December 30, 2022). Minimal quotations during lockdown appeared in all markets
between 12th and 23-rd of March 2020 except Greece (March 26, 2020), and during the war between



29th of September and 14th of October 2022 with exception of Turkey (February, 28, 2022), Bulgaria
(March 7, 2022), China (April 26, 2022), India (June, 20, 2022), Greece, Australia and New Zealand
(June, 20, 2022), Singapore (October, 21, 2022), Israel (December, 25, 2022) and USA (December
28, 2022). In majority of markets maximal quotation during the war was observed between March 29
and April 21, 2022, with exception of SA40 and S&PNZX (2 and 3 March 2022, respectively),
NASDAQ and FTSEMIB (both February 24, 2022), IBEX35 (May, 27, 2022), PSI (June, 7, 2022),
FTSEATHEX (July, 22, 2022), SENSEX (December, 1, 2022) together with SSE and XU100
(December 30, 2022).

In Table 2 relations between extremal quotations which appeared in the pandemic and war periods
together with the whole considered time span are presented. The values of R1 confirm that global
maximum for the whole analysed time span appeared after lockdown with exception of Spain
(IBEX35). The increase of quotation after the COVID-19 pandemic was the biggest in Turkey
(XU100), then in Iceland (ICEX) & USA (NASDAQ), while the smallest in Australia (S&PASX20)
& Singapore (STI).

Table 2. Changes [%] of maximum and minimum quotations in analysed subperiods

Index BUX PX WIG20 CROBEX BET SOFIX
R1 82.7 77 89.0 92.9 747 90.0
R2 63.7 60.4 59.3 66.4 68.9 69.3
R3 52.7 46.6 528 61.7 514 624
R4 85.9 833 747 9.6 833 904
R5 79.3 80.4 62.3 88.3 80.7 84.6
R6 79.6 62.0 961 72.0 66.7 753

Index | IBEX35 |FTSEATHEX| FTSEMIB DAX CAC40 | FTSE100
R1 100.0 78.9 905 847 82.8 99.9
R2 60.6 86.8 585 612 614 645
R3 60.6 68.5 52.9 51.9 50.9 644
R4 88.6 924 818 85.2 871 942
R5 813 66.8 818 80.8 836 89.7
R6 841 102.6 73.2 705 66.1 718

Index | OMX Oslo ICEX c()pgm:;gen HowX AEX PS
R1 78.8 57.0 66.7 79.2 76.0 85.6
R2 68.0 76.3 72.6 634 64.2 66.2
R3 536 435 485 502 488 56.6
R4 925 88.4 941 90.0 89.0 97.0
R5 836 80.2 82.4 85.4 855 81.7
R6 641 54.2 60.8 675 641 69.3

index | SENSEX XU100 NASDAQ TA35 SSE MOEX




R1 66.3 224 58.6 84.6 83.9 75.1
R2 61.9 68.2 72.0 66.9 85.4 65.6
R3 411 15.3 42.2 56.6 71.6 49.3
R4 94.2 105.1 76.4 91.3 82.4 93.1
R5 81.2 35.3 76.4 85.1 91.5 68.8
R6 50.6 43.3 65.5 66.6 941 110.2

Note: Table 2 will continue on the next page.

Table 2. (cont.) Changes [%] of maximum and minimum quotations in analysed subperiods

Index S&PNZX50 STI SA40 S&PASX20
R1 89.0 95.4 74.2 92.6
R2 70.4 68.0 64.9 66.1
R3 62.7 64.8 48.2 61.2
R4 90.2 88.3 84.7 93.6
R5 86.7 86.2 80.1 854
R6 80.3 75.2 60.2 72.7

Note: R1 denote maximum quotation before lockdown to the global maximum, R2 — minimum quotation in
2020 to maximum before lockdown, R3 — minimum quotation in 2020 to global maximum, R4 — minimum
quotation during war to the quotation on 24 February 2022, R5 — minimum to maximum quotation during the

war and R6 — minimum quotation during lockdown to the minimum quotation during the war.

Source: Own calculations on basis of https://stooq.pl/

The relation (R2) minimal to maximal values of index quotations shows that during the pandemic the
declines of stock indexes values were observed in all markets and indexes values were from 58.5% to
86.8% of the maximus reported before lockdowns. The biggest decrease was observed in Italy
(FTSEMIB) and Poland (WIG 20), whereas the lowest ones in Greece (FTSEATHEX) and China
(SSE).

It is also visible that in all the countries but Turkey minimal quotations during the war were smaller
than on February 24, 2022. Minimal values of indexes in all markets (but Turkey) belong to the
interval from 76.4% for NASDAQ to 97% for PSI (Portugal) of the quotation on the day of Russian

invasion. For Russian stock exchange, this minimal value was 93.1%.

Table 3. Descriptive characteristics of minimum and maximum rates of return [%] in analysed

subperiods and distinguished group of countries

Periods A B C D

Returns max min max min max max

Post-communist European countries




Index WIG20 BUX PX BUX MOEX PX PX MOEX
Av. [%] 0.03 0.22 -1.29 -0.79 0.02 0.14 -0.04 0.05
Index CROBEX WIG20| SOFIX CROBEX| CROBEX MOEX| CROBEX MOEX
StdDev [%] 0.46 1.00 2.20 2.79 0.73 2.08 0.65 247
Index MOEX WIG20 PX BUX PX  MOEX PX CROBEX
Variation 3.07 39.76 1.81 3.52 7.34 105.29 30.47 490.91
Index PX  SOFIX| SOFIX BET MOEX PX BUX MOEX
Asymmetry | -0.4840 1.4346| -2.5621 -0.8812| -8.5645 0.6616| -0.7838 2.3574

Note: Table 3 will continue on the next page.

Table 3. (cont.) Descriptive characteristics of minimum and maximum rates of return [%] ..

Other European countries

Index FTSE100 OMXC| IBEX35 ICEX PSI| FTSEM| FTSEM| FTSEA
Av. [%] 0.04 0.019 -3.18 -0.56 0.02 0.21 -0.02 0.49
Index PSI| FTSEA| FTSEA| FTSEM ICEX| FTSEA|FTSE100| FTSEM
StdDev [%] 0.62 1.02 1.77 4.58 0.98 4.59 1.02 2.00
Index OMXC OMXO DAX ICEX ICEX PSI OMXC OMXO
Variation 4.26 16.75 1.43 3.91 6.22 71.55 21.01| 1378.92
Index CAC40 ICEX| FTSEA OMXC OMXC| FTSEA| FTSEM DAX

Asymmetry| -1.1017 0.2969| -2.5049| -0.0452| -0.0452 3.7710| -2.2742 0.6141

Non-European countries

Index S&PASX | NASDAQ | S&PASX SSE TA35 | NASDAQ TA35 XuU100
Av. [%] 0.07 0.24 -1.71 -0.32 0.04 0.33 -0.03 0.53
Index STI XU100 | S&PASX | NASDAQ | S&PNZX | NASDAQ STl| NASDAQ
StdDev [%] 0.55 1.25 1.15 5.14 0.86 1.83 0.70 2.07
Index STl| S&PASX | S&PASX SSE | NASDAQ TA35 XU100 SA40
Variation 2.84 10.17 0.67 6.02 5.61 32.14 3.21 168.75
Index S&PASX | SENSEX STI| S&PASX XU100| S&PNZX SSE SA40

Asymmetry| -0.9998 0.0710| -1.9204 0.2534| -1.4611 1.2349| -0.9771 0.4016

Notel: Av. denotes the mean value, StdDev — standard deviation, Variation — coefficient of variation. Stock

market indexes as in (1) and: FTSEA for FTSEATHEX and FTSEM for FTSEMIB.

Note2: In the war period, the biggest variability is observed for OMX (NOR), because the expected rates of

return from this index was below 0.01%.

Source: Own calculations



It is also visible that in all countries but Turkey minimal quotations during the war were smaller than
on February 24, 2022. Minimal values of indexes in all markets (but Turkey) belong to the interval
from 76.4% for NASDAQ to 97% for PSI (Portugal) of the quotation on the day of Russian invasion.

For Russian stock exchange, this minimal value was 93.1%.

Analysing minimum to maximum quotation during the war (the relation R5), one may notice that the
biggest difference of the stock index values appeared in Turkey (XU100), in Poland (WIG20), Greece
(FTSEATHEX) and Russia (MOEX), while the smallest in Holland (AEX) and Bulgaria (SOFIX).

Table 3 contains min and max values of descriptive parameters estimated for rates of returns in all the
analysed sub-periods with information about the market where the certain observation appeared.
During the pandemic shock period, all the considered capital markets reported negative rates of
returns. In that time span, the (relatively) best situation was observed in European post-communist
countries since the average losses were from —1.29% in Czechia to 0.79% in Hungary. In non-
European countries the biggest losses appeared in Australia (—1.79%) while the smallest in China (—
0.32%), and in other European states the worst situation was observed in Spain (—2.66%) and the best
in Iceland (-0.56%) in average. The highest expected returns from the selected markets in all the sub-
periods (i.e., with positive maximum values) appeared in non-European markets, whereas the smallest
returns appeared in the post-communist European countries. Expected rates of return during the
pandemic were much lower worldwide than during the war. In the last period there were only 6 stock
exchanges with negative expected rates of returns — in Czechia, Romania, Italy, Iceland, New Zealand

and Israel.

In the pre-pandemic period, the smallest standard deviation was observed in Croatia, while variation
coefficient — in Singapore (Table 3). Considering risk measured by variation coefficient, the smallest
one appeared in the pandemic shock period, whereas the biggest risk was observed during the war in
all markets. The lowest risks, measured by the coefficient of variation, were recorded in Australia in
the second, the US in the third and Turkey in the last sub-periods. The highest risks were revealed in
Poland in the first, China in the second, Russia in the third and Norway in the fourth sub-period.

Positive asymmetry means that there are more positive than negative returns, whereas negative
asymmetry means the opposite. In all analysed markets negative asymmetry appeared in the pandemic
shock period except NASDAQ and S&PASX. None of indexes characterized by positive asymmetry
in all distinguished periods although for TA35, XU100 and OMX (NOR) asymmetry is negative

always.

Table 4. Results of testifying hypothesis (1)

Periods Periods
aAlelclolalBlcip|alBlc|p|lalBlc]|D
Index BUX Hungary PX Czechia FTSEMIB Italy FTSEATHEX (GRE)




Ho test (1) + - 0 0 + - 4+ 0 0 - 0 0 0 0 0 0
Index WIG20 Poland CROBEX Croatia CAC40 France FTSE (UK)
Hotest (1) 0O -0 0 o - + 0 0 - + 0 0o - 0 0
Index BET Romania SOFIX Bulgaria TA35 Israel NASDAQ 100 USA
Ho test (1) o - + 0 o - + 0 0 - + 0 + 0 + 0
Index OMX Finland AEX Holland S&PNZX50 (NZ) | S&ASX20 Australia
Hotest (1) L 0 0o - + 0 0 - + 0 0o - + 0
Index OMX Norway ICEX Iceland SSE China STI Singapore
Ho test (1) o - + 0 + -+ 0 0 0 0 0 + - + 0
Index OMX Denmark DAX Germany SA40 TOP40 (SA) XU100 Turkey
Ho test (1) R 0 0o - + 0 0 - + 0 0o - + +
Index PSI Portugal IBEX35 Spain SENSEX India MOEX Russia
Hotest (1) o -0 0 o -0 0 0 - + 0 + - 0 0

Note: + and — denote rejection of the null hypothesis at the significance level 0.05, with returns significantly

positive (+) or negative (—), while 0 means that the null hypothesis cannot be rejected.

Source: Own calculations

Analysing the results of the statistical tests verification (Tables 4 and 5), it is noticeable that in the
pandemic shock period (the second one) there were bear markets in all considered 28 countries except
Greece, China and the USA, where expected rates of return were insignificantly different from zero.
Also returns in the first and the third sub-periods were significantly bigger than in the second one in
all states but China and the USA. Because the rates of returns from NASDAQ and SSE in the second
period did not significantly differ from the ones in the first and third sub-periods.

After Russia invasion, returns from all the considered indexes insignificantly differ from zero, with
exception of XU100 which reported significantly positive expected returns in the war period.
Therefore, during the war sub-period stagnation of capital markets was visible. But only in Czechia,
Romania, Iceland, and Israel returns in the fourth sub-period were significantly smaller than in the
third one but in Turkey the situation was the opposite. USA and Singapore comprised the group of
markets with significantly higher returns during the war than in the pre-pandemic sub-period. Also,
these countries together with China, Iceland and Greece show that rates of return during the pandemic
shock sub-period did not significantly differ from the expected returns in the war sub-period whereas
for the remining markets the returns in the former time span were significantly smaller than in the

latter.

Table 5. Results of testifying hypothesis (6) and (7)

Compared periods Compared periods
A&BB&C|C&DA&DA&CB&DA&BB&CIC&DA&DA&CB&D
Index/country BUX Hungary PX Czechia
E(Ry) = E(Ri+1) + - 0 0 0 - + - + 0 0 -




D?(R:)=D*(Ri+)

WIG20 Poland CROBEX Croatia
E(Ry) = E(Ri+1) + - 0 0 0 - 0 0 0
D?(R)=D*Rw1) - + - - - + + - -

BET Romania SOFIX Bulgaria
E(R:) = E(Ru+1) + - + 0 0 - 0 0 0
D*(R)=D*(Rw1) - + - - - + - - -
Index/country OMX Finland AEX Holland
E(R:) = E(Rw+1) + - 0 0 0 - 0 0 0
D?(R)=D*[R1) - + 0 - - + - - -
Index/country OMX Norway ICEX Iceland
E(Ry) = E(Ri+1) + - 0 0 0 - + 0 0
D?(R)=D*R+) - + 0 - - + 0 - -
Index/country OMX Denmark DAX Germany
E(R:) = E(Ru+1) + - 0 0 0 - 0 0 0
D*(Ry)=D*Rw1) - + - - - + - 0 -

Note: Table 5 will continue on the next page.

Table 5. (cont.) Results of testifying hypothesis (6) and (7)
Index/country PSI Portugal IBEX35 Spain
E(R:) = E(Rw+1) + - 0 0 0 - 0 0 0
D?(R)=D*[Ru1) - + 0 - - + + - -
Index/country FTSEMIB Italy FTSEATHEX20 Greece
E(Ry) = E(Ri+1) + - 0 0 0 - 0 0 0
D?(R)=D*R1) - + 0 - - - - - +
Index/country CAC40 France FTSE UK
E(Ry) = E(Ri+1) + - 0 0 0 - 0 0 0
D?(R)=D*R+) - + 0 - - + + - -
Index/country TAS35 Israel NASDAQ100 USA
E(R:) = E(Ru+1) + - + 0 0 0 0 + 0
D?(R)=D*[Ru+) - + 0 - - + - - -

Index/country S&PNZX50 New Zealand S&ASX20 Australia
E(Ry) = E(Ri+1) + - 0 0 0 - 0 0 0
D?(R)=D*R1) - + + - - 0 + - -
Index/country SSE China STI Singapore
E(Ry) = E(Ri+1) 0 0 0 0 0 - 0 + 0
D?(R)=D*R+) - + - - - + + - -
Index/country SA40 TOP40 South Africa XU100 Turkey




E(Ry) = E(Ri+1) + - 0 0 0 - + - - 0 0 -
D?(Ry)=D*(Rw1) - + 0 - - + - + 0 } } +
Index/country SENSEX India MOEX Russia

E(R:) = E(Ri+1) + - 0 0 0 - + - 0 0 0 -
DAR)=D*Rw) - + o+ - -+ | -0 - - .4

Note: + and — denote H, rejection at the significance level 0.05 for returns or variances significantly higher or
lower in the first compared period than in the second compared (sub-)period, while 0 means that the null

hypothesis cannot be rejected.

Source: Own calculations

In the post-communist European countries, bull market was observed in the pre-pandemic sub-period
in Hungary, Czechia, and Russia, whereas in the pandemic stabilization and the post-pandemic sub-
period (- the third period) significantly positive returns appeared in all states, except Poland, Hungary,
and Russia. The rates of return in the third period were significantly bigger than during the war period

only in Romania and Czechia.

In the rest of the considered European states, the bull market in the pre-pandemic period was observed
only in Finland, Denmark and Iceland. Moreover, Iceland is the only country which had significantly
higher returns in the third period than during a war. Although all states reported bull market in the
third period with exception of Portugal, Spain, Greece, Italy and UK.

In the group of non-European countries, the bull market was observed for all markets except China in
the third i.e., the pre-war period, whereas in the pre-pandemic period — only in the USA and
Singapore. Expected returns obtained during the war are bigger than in the pre-war period only in

Turkey.

Risk measured by standard deviation was significantly smaller in all countries in the pre-pandemic
comparing to the three remining sub-periods with exception of Greece (for which difference of risk in
the first and third sub-period is the opposite) and Germany (for which difference of risk in the first
and fourth sub-period was insignificant). During the pandemic shock subperiod risk was significantly
higher than in the first and third sub-periods but the opposite when comparing to the last sub-period
with exception of China, Iceland, Greece and USA, where the difference of risk in the pandemic
shock and the war sub-periods was statistically insignificant. Analysing the risk during the war period,
one can see that it was significantly higher than in the first period in all countries. Differences in risk

between the third and the fourth sub-periods are

e insignificant in Finland, Norway, Portugal, Italy, France, Israel, South Africa, Turkey, and

Iceland,



o significantly bigger during the war in Hungary, Poland, Czechia, Romania, Bulgaria, Holland,

Denmark, Germany, Greece, China, USA and Russia,

e significantly smaller during the war in New Zealand, India, Croatia, Spain, United Kingdom,

Australia and Singapore.

5. Managerial Implications

The global business environment is usually classified dichotomously as internal and external ones
(Atkinson, 2022). In the literature and practice, several types of external business environment are
distinguished, among them political, legal, macroeconomic, ethical and ecological and international
(Worthingon et al., 2018). Business environments are characterized by uncertainty, complexity,
relativity, interrelatedness, and dynamic nature which must be considered by all enterprises and

institutions.

Effective management of a business entity requires anticipation of different types of risks, which
include crises caused by various factors. It can be assumed that classic economic crises, including
financial ones, have already been correctly recognized, as they appear cyclically. Counteracting their
effects is carried out according to developed procedures, which are supplemented in connection with

the specifics of subsequent crises.

Of the many factors affecting the operation of enterprises, one of the most significant is financial risk.
The most frequently mentioned are (a) exchange rate risk, (b) inflation risk, (c) market risk, (d)

management risk, () operational risk, (f) liquidity risk, (g) interest rate risk and (h) reinvestment risk.

Considering the various risks, it is worth noting that both the COVID-19 pandemic and the war
between two large countries in Europe (- Russia with a population of 148 million and an area of 17
million square kilometres, and Ukraine with a population of 38 million and an area of 603,000 square
kilometres) are emergency situations for which no one was prepared. Both situations created
abnormal (a) — (h) risks. Therefore, our study of the capital markets behaviour in the face of both
events can contribute to the development of the new standards for risk management. It can also be

useful for both investors and issuers to make rational decisions.

6. Conclusions, Limitations and Future Research

Our research shows that maximal quotations in the majority of selected markets appeared before the
war (and after the pandemic). However, in South Africa, India, Turkey, UK and Iceland global
maximum is observed during the war. Minimal quotations because of the lockdown were observed in

the period 12-29 of March 2020 and in the war period from September, 29 to October, 14, 2023 in



majority of markets. The decreases of index values caused by the pandemic were higher than after the
Russian invasion in all countries but Russia and Greece. Comparison of minimal values of index
quotations in the pandemic and war shows that the rate of the former to the latter is over 60% (except
Turkey, India and Iceland) and below 90% (except Poland and China). Turkey is the only case where

minimum quotations during the war were bigger than on February 24, 2022.

Investigating the expected rates of return from the selected markets it is noticeable that the highest
returns in the sub-periods with the positive maximum values appeared in the non-European markets
whereas the lowest returns were in the post-communist European countries. Expected rates of return
during the pandemic were much smaller than during the war. After Russian invasion, returns from the
majority of considered indexes insignificantly differ from zero but none of them are significantly
negative. The index XU100 was the only one which reported significantly positive expected returns

during the war.

In the covid shock period there were bear markets in all the considered 28 countries except Greece,
China and the USA. Also returns in the first and the third sub-periods were significantly bigger than
in the second one in all states but China and the USA for which the differences were insignificant.
During the war sub-period, stagnation of capital markets is visible with exceptions of Turkey together
with the USA and Singapore - these both markets reported significantly higher returns during the war

than in the pre-pandemic period.

Risk measured by standard deviation was significantly smaller in all countries in the pre-pandemic
sub-period comparing to other three distinguished sub-periods with exception of Germany
(insignificant difference for the war sub-period) and Greece (significantly higher risk in the third sub-
period). Risk in the pandemic shock sub-period was significantly smaller than risk during the war for

all markets except the USA, Greece, Iceland and China.

To sum up our research, it is visible that Russian-Ukrainian war causes perturbances and increase of
volatility of capital markets but the impact of the war on selected markets was significantly smaller
than the COVID-19 pandemic, which remains consistent with the results obtained by Izzeldin et al.
(2023). After invasion, the expected rates of return observed in countries which were dependent on
Russian oil sent via pipelines (i.e., Germany, Poland, Hungary and Czechia) did not significantly
differ from zero. Although the average values of returns were negative only for PX but all indexes,
however DAX characterized negative asymmetry what means that there are more negative than
positive returns. Also, the relations of the smallest quotation during the war to the one reported on the
day of invasion (R4 in Table 2) is over 80%, although for WIG20 this relation is smaller (74.7%). The
OMX indexes from Norway and Finland, which neighbour Russia, also behave similarly to the DAX.

Our results therefore do not indicate a significantly stronger response from countries that appear to be



more affected by the Russia-Ukraine war due to their proximity to hostilities and dependence on

Russian and Ukrainian supplies.
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Appendix. Continuation of Table 1

Table 1b. Stock index values in the period 30.09.2019-31.12.2022

NASDAQ | TA35 | FTSEMIB | DAX | CAC40 | FTSE100 | Xu100
Dates of maximal quotation before lockdown - end of the pre-covid period (subperiod 1)
19.02.20 | 12.02.20 | 19.02.20 | 19.02.20 | 19.02.20 | 17.01.20 | 21.01.20
Maximum quotations before lockdown
9718.73 | 175179 | 2547755 | 13789 | 6111 | 7612 | 1235.56
Dates of minimal quotations in 2020 - end of the pandemic shock period (subperiod I1)
20.03.20 | 23.03.20 | 12.03.20 | 18.03.20 | 18.03.20 23.03.20 | 23.03.20
Minimum quotations in 2020
6994.29 | 117121 | 1489444 | 8442 | 3755 | 4907 | 842.46
Dates of maximum quotation after lockdown to the end of 2022
19.11.21 | 13.01.22 | 5.0122 | 50122 | 50122 | 80422 | 30.12.22
Maximum quotation after lockdown to the end of 2022
16573.34 | 2071.10 | 28162.67 | 16271.75 | 7376.37 | 762050 | 5509.16
Quotation on February, 24.2022 — beginning of war
1397467 | 192741 | 24879,88 | 14052.10 | 6521.01 | 7257.00 | 1851.38
Dates of minimal quotation between 24.02. and 31.12.2022
28.12.22 | 25.12.22 | 29.09.22 | 29.09.22 | 29.09.22 | 12.10.22 | 28.02.22
Minimal quotation between 24.02. and 31.12.2022
10679.34 | 1759,22 | 2035246 | 1197555 | 5676.87 | 683250 | 1946.19
Dates of maximal quotation between 24.02. and 31.12.2022
24.02.22 | 24.08.22 | 24.0222 | 29.03.22 | 29.03.22 | 8.04.2022 | 30.12.22
Maximal quotation between 24.02. and 31.12.2022
1397467 | 2067.23 | 24879,88 | 14820.33 | 6792.16 | 7620.50 | 5509.16

Note: Index names abbreviated as in footnote 6.

Source: Own elaboration on basis of https://stooq.pl/



Table 1c. Stock index values in the period 30.09.2019-31.12.2022

AEX OMX (FIN) | OMX (NOR) ICEX OMX (DEN) FTSE (GRE) SENSEX
Dates of maximum quotation before lockdown (end of the pre-covid period — subperiod 1)
14.02.20 1.02.20 17.01.20 17.01.20 19.02.20 24.01.20 14.01.20
Maximum quotations before lockdown
629.23 4581.49 603.66 816.58 1756.16 2365.84 41952.63
Dates of minimum quotations in 2020 (end of the pandemic shock period — subperiod II)
18.03.20 | 18.03.20 16.03.20 23.03.20 23.03.20 26.03.20 23.03.20
Minimum quotations in 2020
404.10 2905.76 410.53 622.92 1275.44 2053.28 25981.24
Dates of maximum quotation after lockdown to the end of 2022
17.11.21 7.09.21 13.04.22 4.04.22 12.11.21 23.03.21 1.12.22
Maximum quotation after lockdown to the end of 2022
827.57 5786.90 766.19 1432.22 2631.94 2997.52 63284.19
Quotation of 24 February 2022 — beginning of the war
708.55 4779.10 693.00 1299.79 2230.00 2165.12 54529.91
Dates of minimum quotation between 24.02. and 31.12.2022
14.10.22 | 29.09.22 29.09.22 12.10.22 29.09.22 20.06. 22 17.06.22
Minimum quotation between 24.02. and 31.12.2022
630.58 4302.68 640.80 1149.35 2098.77 2001.26 51360.42
Dates of maximum quotation between 24.02. and 31.12.2022
4.04.22 21.04.22 13.04.22 4.04.22 8.04.22 22.07.22 1.12.22
Maximum quotation between 24.02. and 31.12.2022
737.80 5037.13 766.19 1432.22 2546.28 2993.80 63284.19

Note: Index names abbreviated as in (1).
Source: Own elaboration on basis of https://stooq.pl/
Table 1d. Stock index values in the period 30.09.2019-31.12.2022
PSI S&PNzZX STI SA40-TOP40 S&P ASX20 IBEX35
Dates of maximal quotation before lockdown - end of the pre-covid period (subperiod 1)
19.02.20 21.02.20 7.11.19 17.01.20 19.02.20 19.02.20
Maximum quotations before lockdown
5435.85 12073.34 3285.72 52735.75 3981.76 10083.6
Dates of minimal quotations in 2020 - end of the pandemic shock period (subperiod Il)
19.03.20 23.03.20 23.03.20 19.03.20 23.03.20 16.03.20
Minimum quotations in 2020
3596.08 8498.70 2233.48 34239.30 2633.31 6107.2

Note: Table 1d. will continue on the next page.




Table 1d. (cont.) .

Stock index values in the period 30.09.2019-31.12.2022

Dates of maximum quotation after lockdown to the end of 2022
7.06.22 8.01.21 5.04.22 2.03.22 13.08.21 19.02.20
Maximum quotation after lockdown to the end of 2022
6349.21 13558.19 3445.01 71057.56 4301.04 10083.6
Quotation on February, 24.2022 — beginning of war
5348.28 11732.55 3363.17 67235.99 3867.49 8198.5
Dates of minimal quotation between 24.02. and 31.12.2022
12.10.22 20.06.22 21.10.22 29.09.22 20.06.22 12.10.22
Minimal quotation between 24.02. and 31.12.2022
5190.28 10588.20 2969.95 56920.94 3619.94 7261.1
Dates of maximal quotation between 24.02. and 31.12.2022
7.06.22 3.03.22 5.04.22 2.03.22 19.04.22 27.05.22
Maximal quotation between 24.02. and 31.12.2022
6349.21 12211.40 3445.01 71057.56 4240.25 8933.6

Note: Index names abbreviated as in footnote 6.

Source: Own elaboration on basis of https://stooq.pl/
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