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The economic crisis caused by Covid-19
differs from previous economic crises in
several ways. It is a global event that
developed unexpectedly and hit the world
unprepared, primarily
resources, requiring strong governmental
measures. The involvement of the human
sphere directly affected people’s income and
lives through labour market effects. Based on
literature and statistical data, this study
analyses the evolution of the unemployment
data of 11 countries (Australia, Chile, the UK,
Israel, Japan, China, Hungary, Germany,
Italy, Turkey, and the US) and two country
groups (BEU-27 and the Organisation for
Economic Co-operation and Development —
OECD) during the economic crisis. Based on
the results, the authors identified three
distinct groups of countries with 1. moderate
growth, slow consolidation; 2. robustious
upturn, fast then slow correction, and 3.
individual patterns. The study demonstrated
how government measures took effect
differently the  unemployment
perspective. The authors referred to the
influence of the inhabitants’ collective way of
thinking and considered it essential to
emphasise the positive impact of vaccines.
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* This study expounds a theoretical discourse in connection with the first and second waves of the Covid-19

pandemic and an analysis related to secondary statistical data. The statistical analysis presented refers to nine arbitrarily
selected large countties (Australia, Chile, the UK, Japan, China, Germany, Italy, Turkey, and the US) and two smaller

(Israel and Hungary) countries, and two critical country groups (OECD and EU-27). We acknowledge that our

research should be expanded, extending it to other waves and countries around the world.
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Introduction

Coronavirus disease (Covid-19) which originated in China at the end of December
2019 became a pandemic in 2020 and it marked the beginning of a new era in a
multitude of fields in our lives. The same holds true for the economy as well, wherein
we had to face a hitherto unknown type of economic crisis (Cooper—Szreter 2021).
Previous general depressions were caused by overproduction, uneven distribution of
income (Berkin et al. 2015), overheated granting of loans (Baily et al. 2011), and
systematic and regulatory errors, and the corresponding loss of faith (Claessens et al.
2010). Previous disease-related crises were either of universal proportions like the
Spanish flu (but the economy was not globalised then) or only caused local crises like
the Ebola and avian influenza. This pandemic has also brought about a worldwide
halt or very poor performance of different branches, such as tourism or catering (Flor
2020, Gossling et al. 2021).

Lessons learned from such outbreaks should to be borne in mind (Asquith 2020,
Beach et al. 2020, Diamond 2019). Covid-19 has forced the global economy to come
to a standstill, resulting in both a drop in demand and shrinking reproduction that has
hit developing and transitioning economies particulatly hard (Ayhan—Ohnsorge 2020).

As Covid-19 infects people and therefore, human resources, short-term control
and prevention measures were the primary defence before the discovery of vaccines.
These measures led to job stoppages and closures, further increases in inequality, and
intermittent increases in unemployment (Butterick—Charlwood 2021). While rising
unemployment has caused problems in all countries, these have occurred to a degree
that depends on the condition and performance of individual economies (European
Commission 2021, Jackson et al. 2021). In the present study, we examine the
evolution of unemployment data on each continent, focusing on countries that have
been particularly affected by the pandemic or have responded to the situation with
emergency measures.

Literature review

Here, we review how the pandemic has influenced the labour market and the
development of unemployment data.

Gomme (2020) modelled the probable effects of Covid-19 on the labour market.
The model followed the principles of Diamond-Mortensen—Pissarides (1994), which
were founded on the difficulties of employers and employees in matching with each
other. According to Gomme (2020), Covid-19 is expected to directly affect the
economy for 18 months, during which the following exogenous phenomena ate to
be reckoned with:

e The probability of working (employment) falls by a quarter, which is much

higher than that during the Great Depression;

e recruitment costs are doubled; and
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e 2 10% drop in productivity is expected owing to reduced work efficiency at

home and supply chain distuptions.

Based on this, the economic outlook is daunting — the model predicts that the
unemployment rate will rise above 22% and output will fall by 20%. It is now clear
that Gomme’s (2020) forecast showed a more unfavourable picture than the real
events. Even in the most difficult period, the increase in unemployment remained
below 20% in the second quarter of 2020, and for the whole year it was 8.8% (ILO
Monitor 2021). Even today, we cannot precisely determine the duration of the
economic downturn caused by the pandemic, as news about new virus variants and
exacerbations is constantly coming in.

There are four labour market responses to offset the above effects.

e The introduction of a 50% wage subsidy reduces unemployment and alleviates

production decline.

e The combined application of wage subsidies and employment guarantees,

which would mean an initial 10% increase in the unemployment rate and then
a gradual decline to 3.5% before the economic crisis, would assume a 14%
decline in output. This is the most effective response to an economic crisis.

e Providing more generous unemployment benefits (this is not very effective

because it does not lead to a fall in the unemployment rate).

e Guaranteeing a 50% subsidy for the cost of filling vacancies, which would

reduce unemployment by up to 20%.

It should be noted that what is described are true for 2021; but in 2021,
unemployment would not rise as described and economic growth would have turned
positive in various parts of the world. This could be owing to the respective
government’s intensive economic and labour market support policies IMF 2021).

According to the generally accepted definition of the International Labour
Organization (ILO) (Insee 2021), a person qualifies as unemployed if they do not
work during the reference week because they have no job but is at disposal, that is,

e they can take on a job in the next two weeks, or

e they have been looking for or have found a job position in the last four weeks

that they could hold within three months.

The number of people who are part of the active working age group but do not
work or look for a job for some reason (e.g. patients, householders, dependents) is
increasing. However, the ILO definition is not clearly applicable to a pandemic. Owing
to the closures, it was not possible to look for a job; on the contrary, many people were
waiting for their company to reopen because they were promised that they would be
needed again. This situation is typical in the US, where affected individuals are
considered unemployed from the moment their jobs are terminated (USBL 2021). In
the UK, the same people, if they have a live employment contract, are considered to be
in active employment, even if they do not have to go to work for a month or are not
paid. In Australia, laid-off workers are not considered unemployed until four weeks
have elapsed since the last pay was made (Tetlow et al. 2020).
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A thirty-country analysis of the global economic consequences of a pandemic
(Fernandes 2020) draws attention to the fact that

e the pandemic is truly global,
and not just lower-income countries are involved,
our world is more globalised than before,
interest rates are at historic lows,
supply chains have collapsed, and
both demand and production decreased.

This can be explained by the listed factors: for example, for Germany, the
correlation coefficient between Covid-19 mortality and unemployment data is 0.88. In
addition, the proportions of the world economy are different, as it was 20 years ago,
during the time of the bird flu. China’s share of global gross domestic product (GDP)
was 2.3% in 1980, up from 18.3% in 2017 (Textor 2021). Thus, this value has increased
eightfold in the last nearly forty years, with only one country contributing 40% to world
GDP growth, while contribution of the US has fallen from 24% to 15.3% (Morrison
2019). Today, China is the largest importer, exporter, and component manufacturer.
These facts projected in the first quarter of 2020 the danger that China’s recession could
drag on the world economy as the centre of the pandemic. Fortunately, these concerns
have not materialised. China’s GDP finally produced a positive growth of 2.3% in 2020,
after a significant decline in the second quarter [4]. The performance of financial
markets also declined significantly (by 25-50%), and fluctuations in the values of key
stock market indices broke historic highs. However, as a result of regulatory and central
banking activities in recent years, the reported downturns have not caused major
anomalies (ISDA 2021).

After the epidemic escalated into a pandemic in spring 2020, the impact of the
closures reflected in the second-quarter statistics. According to ILO (2021), the global
loss of working hours was 18.2% in the second quarter, equivalent to the loss of 525
million full-time jobs worldwide. However, the number of job losses was higher
owing to the following reasons: a large number of part-time workers became
unemployed and the special conditions of the ILO definition mentioned earlier.
Fortunately, protection measures have been successful in many countries; therefore,

the global loss of working hours was more favourable on an annual basis, with an
annual value of 8.8% in 2020. It had a successful job protection program, e.g.
Germany, UK and France. In these countries, unemployment did not increase as
drastically in the second quarter of 2020 as, for example, in the USA or Canada
(Pope—Hourston 2022). The lost hours mainly affected the more economically
developed continental European continent. For North and South Americas, the
annual rate was 13.7%, while in Europe (including Central Asia), it was 9.2%. Some
of the hours lost are actual job losses, ranging from 2.7% (America) to 0.2% (Africa).
Additional lost working hours are forced inactivity and reduced working hours. The
latter, a key form of saving jobs, accounted for roughly half of the global time lost. In
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the countries of the Organisation for Economic Co-operation and Development
(OECD), unemployment increased from 5.4% to 9.2% in the first quarter of 2020.
In the second wave, growth continued, and is estimated to have reached 12.5% (Lai
et al. 2021). The data are often compared between the US and The Great Depression
of 1929-1933. However, experts find that “those job losses were permanent. They
were jobs that were lost and gone forever” (lacurci 2020).

Long-term UK GDP time series have demonstrated (Rodriguez-Caballero—Vera-
Valdés 2020) that epidemics dampen economic growth and increase unemployment.
Their results also point out that without job-saving policies, the unemployment rate
will be higher and long-term. They also emphasise the importance of appropriate
timing of measures, showing that saving jobs is less time-consuming and costly than
reintegrating already unemployed workers into the labour market.

The ILO’s unemployment rate for the global economy by 2020 is 4.3% (ILO
2021). Men over the age of 25 lost the most jobs, while women and young people
aged 15-24 were more likely to be inactive. According to ILO (2021), the pandemic
also reduced the number of working hours in Europe to 23 million (Figure 1). Owing
to restrictions, 10% of jobs were closed in 2020, and the rate of teleworking increased

to 15% (Fana et al. 2020).
Figure 1
Working hour losses in Europe in 2020

Equivalent number of full-time jobs
(48 hours/week) lost (millions)

9

8 4

7 4

Eastern Europe Western Europe Southern Europe Northern Europe
Sonrce: 11LO (2021).

The closures owing to the pandemic have affected different sectors of the
economy in different ways and to different degrees. Among the countries in Western

Europe (Su et al. 2021), the UK (Bell-Blanchflower 2020, Chung et al. 2021, Fana et
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al. 2020, Mangan 2020, Rodriguez-Caballero—Vera-Valdés 2020, Tetlow et al. 2020),
Italy (Fana et al. 2020, ItStat 2020, Meraviglia—Dudka 2021, Sanfelici 2020, Strauss—
Kahn 2020), and Germany (Bauer—Weber 2021, Fana et al. 2020, Liu et al. 2021) were
characterized by a high infection rate.

The restrictive measures were aimed primarily at preventing community spread,
with some workplaces switching to teleworking and introducing health precautions
in essential on-call work. Owing to these restrictions, the protests that led to violence
later became permanent (Kuras 2020). Meanwhile, the apparent freedom of summer
laid the foundation for the second wave. Vaccination was already available at the end
of December, but in Germany, vaccination started were two weeks after that in the
UK (Geinitz 2021). This delay contributed to a further tightening at the end of
January, which is now linked to the third wave. The austerity and vaccination
campaign resulted in mitigations in the summer; however, owing to a total vaccination
rate of only 42%, the delta variant of the virus is likely to lead to a fourth wave
(Oltermann 2021).

In the UK, the unemployment rate was 4% in February 2020 (1.36 million people),
and 20.2% of the population was economically inactive. As a result of the restrictions,
11% of jobs were closed, bringing the proportion of teleworkers to 40%. For women,
this situation increased the burden of domestic work and raising children by nearly
50%, which in turn reduced their work performance. Those who maintained their
jobs reported a 40% drop in income, which had a noticeable impact on family
finances. As a result of the restrictions introduced in time and the increased job search
support that preceded them, the proportion of applicants increased from 9 to 15% in
three months; simultaneously, as a result of government measures, the proportion of
lost working hours fell by 18% and unemployment by 4%. From January to March
2021, under severe constraints, the unemployment rate was only 4.8% (King 2021).
In March, the unemployment rate fell again (Partington 2021). The UK was the first
to launch a vaccination campaign on 8 December 2020 (BBC 2020). Owing to
successful defence and significant vaccination, the government planned an opening
in early summer, but the delta virus variant, which appeared in May and triggered a
third wave, thwarted that plan (Morton—Faulkner 2021).

In Italy, the overall unemployment rate was 9.5% in 2019, with 10-50% among
young workers depending on the region. The proportion of participants with an
inactive working age was 34.7%. As a result of preventive restrictions, 11% of jobs
were closed and the rate of teleworking increased to 35%. Owing to the lockdown
restrictions in March, the number of hours worked fell by 28% in the first month of
the economic crisis, a 42% decline from the same period last year. All these data can
be judged by the fact that 86.4% of Italian women worked at home regardless of the
pandemic, meaning that they ran a household and raised children. Considering Italy’s
death toll in 2020, the country has become a sad European record holder (Ruffino
2021). The country was not in a better position to grow. The Italian economy closed
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in 2020 with a loss of 8.9% of GDP, the second largest in Europe after an 11% decline
in Spain (AFP 2021a).

Hungary was characterised by stable economic growth and improved employment
data before the pandemic. The number of unemployed people has been steadily
declining, and in 2019, the unemployment rate fell to 3.3%. A quarter of the
unemployed came from the 15-24 age group (Ad6 Online 2020). In preparation for
Hungary’s involvement, the government established an operational tribunal on 31
January 2020. The government announced an economic action program to protect
income and jobs, with job support, tax breaks, and a credit moratorium, and to
purchase protective equipment and respirators in preparation for further
deterioration (hirado.hu 2020). The pandemic had a significant impact on small- and
medium-sized Hungarian enterprises. It is important to examine how the
performance of companies has changed, especially to understand the effects of
received financial support on companies’ activities. Foreign-owned companies that
operate in this region can have a positive effect on employment. Foreign direct
investments can create jobs that can mitigate the adverse effects of unemployment,
even in the event of an unfavourable economic situation (Antaloczy et al. 2022).

In the second wave, when healthcare was better prepared for the pandemic, less
stringent protection measures were introduced, among other things, to keep the
economy afloat. However, the number of people diagnosed with Covid-19 increased
again from November, so epidemiological tightening had to be re-imposed. The
restrictions particularly affected men’s jobs, with the number of hours they worked
falling by 9% during the first wave and those of women by 1%. When evaluating these
data, it should be borne in mind that the domestic definition of unemployment is
based on the ILO definition described above, and therefore temporarily inactive
labour is not considered. On 26 December 2020, ahead of the other countties of the
continent, the vaccination program started in Hungary and Slovakia (Kémives et al.
2020), which allowed the economy and everyday life to restart. However, as the desire
to vaccinate is significantly reduced, and vaccination is still far from the 85% required
for herd immunity, experts expect the delta variant and the fourth wave to appear in
the fall (24 April 2021). This had already happened at the time of closing the
manuscript.

In Asia (APESO 2020, ASEAN 2020, Morris—Weidenkaff 2020), the pandemic
significantly reduced the number of hours worked, reversed the growth trend in
employment and led to the loss of 81 million jobs. South Asia was hit the hardest by
the downturn. The highest unemployment rates were in India (7.1%) and the
Maldives (7.2%) in this region (ADB 2021), where women and young workers lost
their jobs. Half of the region’s workers work in the sectors most affected (hospitality,
trade, assembly, transport, and construction), with guest workers, in particular, losing
their jobs. 24% of young workers under the age of 35 years in Asia are unemployed,
but this is only the average, compared to 13% for men and 36% for women. In the
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first quarter of 2020, the number of redundancies converted to full-time equivalents
amounted to nearly 120 million jobs, which doubled by the end of the second quarter.

Of the countries on the continent, Japan (CEIC 2021, Lai et al. 2021, Martonfty
2021, Morris—Weidenkaff 2020) is one of the most affected countries but has chosen
an individual approach to the pandemic. In the case of Japan, as well as other Asian
countries (South Korea and Taiwan), some observers (Bradley 2020) argued that a
common culture of obedience, general purity, and Confucianism explains why it was
more successful in containing viral infections. In Japan, the healthcare system
developed in the 1920s was radically improved in 1961, which also contributed
significantly to lower infection rates (Le—Kim 2020). On 30 January 2020 former
Prime Minister Abe Shinzo established the Japanese National Task Force on
Coronavirus to oversee the government’s response to the epidemic (Thorn 2020).
Until April, they focused primarily on the repatriation of Japanese nationals,
restrictions on entry, and, in part, the development of healthcare. The vaccination
coverage of the country was very low. By February 2021, the unemployment rate had
increased to 2.6%, more than what was before the epidemic. Japan was the last to
start its vaccination program among economically developed states, with national
vaccination rates still low (Kosaka et al. 2021).

The situation of China among the countries of the continent is unique (Barwick
et al. 2020, Bloomberg 2020, CEIC 2021, Fernandes 2020, Morris—Weidenkaff 2020,
Subbaraman—Varma 2020). As this country experienced the first outbreak, everything
happened sooner than in any other country in the world, and China did not have time
to prepare. Despite these facts, the Chinese economy achieved 2.3% growth by the
end of 2020 (Bradsher 2021, Cheng 2021). However, it is not a unique case in the
wortld. In addition to some African countries, Ireland, as the only EU member state,
closed 2020 with 3.4% growth. In the absence of other measures, only strict short-
term measutres can be implemented. As a result of Covid-19 deaths in China, the
number of active workers decreased by five million between January and February
2020. By April, the actual unemployment rate had fallen to 20.5% and nearly 7 million
people were at risk of losing their jobs. However, this change was only the mean. In
China’s most developed provinces, the unemployment rate rose from 25 to 65% in
the first three quarters of 2020, depending on the involvement of each sector. The
official unemployment rate for the urban population is 5.1%, but it does not include
nearly 30 million guest workers who were unable to return to work in Japan owing to
forced restrictions. Hong Kong’s situation was significantly better, with an
unemployment rate of 9.3% at the end of 2019, rising to 10.1%. Among the young
people, this figure changed from 2.7% to 3.8%. In addition to rising unemployment,
income had also fallen significantly. Of those who retained their jobs, 59% reported
a decline in income. The data have improved significantly since October 2020, and
the pre-pandemic unemployment rate has recovered.
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In Turkey, which connects Europe to Asia (CEIC 2021, Kati 2021, Teague 2021,
Turak 2021), the unemployment rate was 13% at the start of the pandemic in March
2020, rising rapidly to 14.4% by July. It then returned to the pre-pandemic levels in
August 2020. Currently, the unemployment rate is 13.4%. Compared to 2019, the
level of employment decreased by 2.5%age points in one year compared to 3% for
workers under 25 years of age. Although Turkey had one of the highest
unemployment rates in the OECD before the pandemic, it dealt with the problem
better than some other OECD countries, despite the impact of Covid-19. In the US,
for example, the unemployment rate rose from 3.5% in February to 14.7% in April,
and was even higher than in Turkey in April 2020. In contrast, Turkey’s
unemployment rate rose slightly to 1.7%, peaking at 14.3% in June. At the end of May
2021, owing to the rapid rise in disease, the Turkish government decided on repeated
restrictions. Therefore, the population was worried about unemployment and
inflation. During the pandemic, Turkey faced economic problems. This naturally
affected the number of visitors to the country, which also affected the labour market
(Bayramov 2022).

In the Americas (Bell-Blanchflower 2020, Fernandes 2020, ILO 2021, Lund et al.
2020, Teague 2021, Tetlow et al. 2020), the unemployment rate also increased
significantly, averaging 13.7% in 2020. The unemployment rate rose to 9.2% in North
America and 16% in Latin America and the Caribbean. In the US, more than
10 million jobs were lost in the first quarter of 2020, up from 6.7 million in the last
week of March alone. From mid-March to mid-April 2020, the unemployment rate
rose from 3.5% to 14.7% and the proportion of jobs at risk was another 32%,
indicating that one in six Americans were unemployed. This condition is expected to
return to pre-Covid-19 levels by 2022 owing to less prevalence of the disease. The
proportion of new unemployed was particularly high in three groups: those who
worked part-time (46%), those under 35 (50%), and women who lost 55% of their
jobs. The decline in income is also significant on this continent, with 48% of those
who have a job remaining affected.

In the US, the official unemployment rate rose from 3.5% in February to 14.7%
in mid-April. The real unemployment rate is likely to be closer to 19% if the statistics
include the additional eight million people leaving the labour market. Unlike in
Australia or the UK, in the US, restrictions were introduced first and only then they
increased job search support. As a result, the proportion of beneficiaries increased
from 3 to 18% in the first two months of closure. Covid-19 appeared in the southern
part of the continent later compared to Europe and the US. For example, the
unemployment rate in Chile began to increase in April 2020. It peaked at 4%age
points in three months from an initial 9%, then declined steadily until December,
stabilising at approximately 10.3%.

The pandemic favoured Australia (Bessant—Watts 2021, CEIC 2021, Guven et al.
2020, Morris—Weidenkaff 2020, Tetlow et al. 2020) and resulted in an end to quarter-
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on-year GDP growth of 3.2% per year. The country defended itself effectively against
short-term restrictions during both the first and second waves, so unemployment rose
by just 1%age point from 6.4% in the second quarter of 2020 to 7% in October during
the second wave. Since then, the rate has been steadily declining, reaching 5.6% in
July 2022 [1]. Among young people, this figure rose from 3.7% to 4.1%. The rate
among young people is 8%age points higher than that among adults. As a result of
job closures, one-third of workers and managers, a total of 4.3 million workers,
switched to work from home. In September 2020, statistics reported one million
unemployed, one and a half million jobseckers, and the same number of workers with
shorter working hours. The proportion of people working part-time increased to
13.7%. The reduction in working hours mainly affected workers under 35 years of
age. Married, more skilled workers with children suffered less from the downturn,
with only 24.4% being able to take up casual work. The average number of hours
worked fell by an average of 9.8%, which also had serious consequences for wage
cuts. As a result of increased job search support prior to the restrictions, the
proportion of applicants for support increased from 6 to 12% in two months.

Based on a 2021 review, the pandemic resulted in a 3.2% decline in employment,
a 4% increase in the full-time unemployment rate, a 1% increase in the total
unemployment rate, and the introduction of an average of two-hour-short working
hours per week. Covid-19-related closures have significantly reduced labour market
participation and working hours, as well as increased unemployment, job retention
insecurity, and job-related vulnerability and workload. Of the significant interactions,
the interaction between Covid and teleworking increased labour market participation
rates, and the interaction between Covid and education reduced unemployment,
meaning that those with higher education were less at risk in the event of a dismissal.

Among the former Commonwealth countries, data from the UK and Australia
were compared in a study by Tetlow et al. (2020). Unemployment has risen less
sharply in the UK and Australia, whose governments have spent much earlier on
protecting jobs rather than providing aid. In contrast, the increase in the
unemployment rate was much higher in the US, where government support for the
unemployed has increased significantly, especially for those made redundant.

In Australia, the share of the labour force claiming unemployment benefits
increased by about six%age points between the end of February and the end of April.
Official figures for mid-April point to an unemployment rate of 6.2%, predicting a
rise to 9.8%, including those who left the labour market between March and April.
Finally, official unemployment figures peaked at 7.4%. Simultaneously, there was a
nine-%oage-point increase in the proportion of households in the UK that had at least
one active member and applied for a general-purpose loan between mid-February and
the end of April 2020.
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Methodology

Data and methods

In our analysis, we asked how much the situation induced by the Covid-19 pandemic
impacted the unemployment rate on various continents. We used a publicly available
long labour market time series for this study. The data were obtained from the OECD
database [2], in the event that the examined time series were not complete on the
above website at the time of the writing of this article. We supplemented it from the
website of Trading Economics [3] (Chile: April 2021, UK: March—April 2021, Turkey:
February—April 2021, China: complete time series).

We chose the AutoRegressive Integrated Moving Average (ARIMA) procedure as
it provides an opportunity to make short-term forecasts, even if the time series
contain trends or show seasonality. The condition is that the time series should be
made stationary. This was ensured by derivation (integration), by filtering out the
trends. Of course, the timelines of individual countries differ, as different domestic
events occur at different places. Global changes, such as rising unemployment owing
to pandemic restrictions, appear in all-country models. First, based on the Akaike
criterion (AIC), we determined the most optimal seasonal ARIMA (if necessary)
model that showed the most accurate fit with the time series of monthly
unemployment data from January 2010 to December 2019. Since Covid-19 started in
China, it could have been present there even before. Therefore, the pre-pandemic
period was extended from January 2010 to September 2019. Finding the optimal
model also involved the necessary Box-Cox transformation (normalisation).
Furthermore, if a trend-like change could be detected during the period under review,
its extent was also estimated and incorporated into the model (“drift”). As our primary
goal was prediction, we used the Ljung-Box test as the basis for judging the fitted
models. Among the 12 time series cases we modelled, only in one case (Turkey) did
the indicator show a significant deviation from the time series values; in the other
cases, it was within the acceptable range (Table Al in the Appendix). A similar
approach is used in Kapas’s (2022) study, in which she examines whether the
pandemic will affect the unemployment rate in the long term as well. She used the
ARIMA model based on the time series of the unemployment rate in her study.

Based on the stochastic time-series model of the period before the pandemic
outbreak, we estimated the period from January 2020 (September 2019 for China) to
April 2021. We then compared the projected monthly unemployment data with the
observed values, so that the effect of pandemic became detectable. All calculations
were performed using RStudio 1.3.1093, which is a programming language for
statistical calculations and graphics.

The comparison was made by continent, trying to select OECD countries that
represented the continent well. Although China is not an OECD member, it is an
important player in the analysis in terms of its size and special situation with regard
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to the virus. The differences can be clearly demonstrated not only between the
individual continents but also between the countries examined for the respective
continents (see Table 2 in the Appendix).

Hypotheses

During our statistical analysis, we examined the validity of the following two
hypotheses:

H1: The unemployment data of different countries vary by economic size and
involvement in the pandemic.

Fernandes (2020) points out that there is a correlation between mortality and
economic losses due to Covid-19. The main reason is that our world has become truly
globalised and the pandemic is not just affecting low-income countries.

H2: The magnitude of the amount spent on fiscal rescue packages is the primary
driving force behind the development of unemployment rate.

Hungary spent 2.5% of its 2019 GDP; Germany, 6%; Japan, 21%; and the USUS,
27%, on fiscal rescue packages in 2020 (IMF 2021). In the US, unemployment rose
from 4.4% to 14.4% during the first wave and then returned to 5.4 (CSR 2021).

Results

Europe

We analysed four European countries: Germany, the UK, Hungary, and Italy. The
development of unemployment rate in the cases of Germany and the UK traced out
a similar curve after January 2020 — robustious, slower growth until November 2020
(1.2-1.3%age points higher than the level in December 2019), and a gradual
abatement ensued in the magnitude of unemployment rate. The situation was quite
different in Hungary. The sudden increases during the lockdown periods were
followed by one-off corrections; hence, the indicator remained above 4% even after
the peak was achieved in June 2020. In Italy, we witnessed a unique fall in April 2020,
when the unemployment rate was 2.5-3%age points lower than in the previous and
the following months. Apart from this projection, the Italian unemployment rate was
relatively stable; it only leapt to higher levels in January 2021, and the increase was
merely 0.5%. This is probably owing to the Italian government prohibiting companies
from laying off employees.

A well-fitting stochastic time-series model was constructed for all four countries.
When analysing the data of Hungary and Germany, the detectability of the trend over
the estimated period is indicated by the fact that the optimal model also includes
parameter drift. In both countries, the indicator became negative, which means that
we were dealing with a general downward trend over the period. This rate is higher
in Hungary; that is, the Hungarian unemployment rate was reduced more strongly
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than in Germany. The largest difference between the observed and forecast values
dates back to a similar period for both countries, December 2020 for Germany and
January 2021 for Hungary. The observed level of unemployment is the same in both
countries, at 4.60% (Germany) and 4.70% (Hungary). The difference between the two
countries can be seen mainly in the fact that in the case of Germany the estimated
unemployment rate for this period is 3.3%; and Hungary, 2.55%. This is probably
related to the fact that, in industries other than hotel and hospitality, the economy
restarted in both countries since the first closure. Furthermore, it should not be
forgotten that labour shortages were characteristic of both countries before the
Covid-19 outbreak and this phenomenon did not disappear with the outbreak
(Alexander et al. 2021, Portfolio 2020).

In the UK, the difference between the forecast and the observed value was only
1.19%age points, which is a small gap between the expected and actual unemployment
rates during the pandemic. This may be mainly owing to the fact that the optimal
model did not include the drift parameter, as the declining trend in the unemployment
rate observed in previous years came to a halt in the first quarter of 2019. In Italy, the
smallest difference exists in both absolute and relative terms between the forecast and
observed time-series data. This was mainly because the Italian unemployment rate
was more than three times the unemployment rate measured in the other three
countries. In line with the stagnant and declining trend, the observed unemployment
rate for the four countries was almost higher than estimated in the first month of the
forecast, which was consistently above the forecast for all four countries, except Italy.

America

Two countries from the American continent were incorporated into our analysis: the
US and Chile. Although their positions and wages in the world economy are diverse,
the change in the unemployment curve during the pandemic is already conspicuous
prima facie. From January 2020, the level of unemployment rose steeply for four
months in the US and six months in Chile, and in the following months, it started to
fall with nearly half of its original intensity. The extent of the reduction had not
reached the anticipated level by April 2021. In the US, the number of protrusions was
higher in absolute and relative terms as well: the level of unemployment rose by
10%age points (from 3.6% to 14.8%) in three months compared to December 2019.
The Chilean growth was similarly robust but minor than the North American growth:
from 7.85 to 12.36% in five months.

The stochastic time-series model showed a good fit between the two countries.
The US model also includes drift, as the country’s unemployment rate has fallen by
an average of 100%age points month-on-month. Seasonality was also observed in the
time series included in the fitted model. The unemployment rate in the country
experienced the largest jump as a result of the pandemic in April 2020 (14.80%), over

Regional Statistics, Vol. 13. No. 3. 2023: 451-486; DOI: 10.15196/RS130304



464 Arnold Téth - Botond Géza Kalmén - Jézsef Poér - Imola Cseh Papp

four times than that in December 2019 (3.60%), and much higher compared to the
anticipated 3.4%.

The development of the unemployment rate in Chile is similar to that in the US,
except that there has been no significant downward or increasing trend in the
development of the rate for many years before the pandemic. In Chile, a few months
after the Covid-19 outbreak in June 2020, unemployment peaked at “just” one-and-
a-half times that of December 2019 (7.85%) and projected (7.79%).

A similarity can be found between the two countries in that the sudden rise in the
unemployment rate was only able to recover somewhat and only 2%age points closer
to the level estimated by the time series model for the post-pandemic period by April
2021. Accordingly, the unemployment rate, which was already above the estimated
level in January 2020, remained above the projected value for both countries
throughout the review period.

Asia

We analysed three totally different countries in Asia: Turkey extending to Europe,
and two Far Eastern countries: Japan and China. In Japan, the unemployment rate,
with moderate fluctuations, continuously abated in the 10 years preceding the
pandemic. This trend ensues from two main reasons: world-class technological
development and ageing population pyramid. From January 2020, we can witness a
significant increase: the rate has increased nearly one-and-a-half fold; however, all this
signifies a 1%age point in absolute value. In China, a predictable continuous
stepdown was perceptible, reaching 3.61% in September 2019, with a continuous
reduction from 4.30% in January 2010. The pandemic also had a forceful impact on
the Chinese unemployment data, since it leapt from the former level to one-and-half
fold (6.2%) till April 2020. In the case of Turkey, however, vigorous fluctuations can
be detected in the pre-pandemic period; the level alternated between 10 and 15% and
did not step out of this interval even later.

In two of the three countries, the fit of the time series model is acceptable, but the
Turkish model shows a significant deviation from the observed values; therefore, the
reliability of the forecast based on its model is not acceptable. This inconsistency in
fitting is mainly because Turkey’s unemployment rate showed a rather volatile picture
during the period under review, and owing to its unpredictability, the model fitted to
this time series is not predictable. This is also reflected in the fact that the estimate
corresponding to 90% (Lang et al. 2020) and 80% confidence intervals, respectively,
represents the widest interval of all the models.

Japan’s unemployment rate began to rise steadily from January 2020 when the
pandemic escalated, and lasted until October 2020, when the unemployment rate
peaked at 3.10%, which was 1.06%age points higher than the model estimate. The
difference between the two levels is large in relative terms (50%) but much smaller in
absolute terms. China’s unemployment rate showed two major jumps (October 2019,
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from 3.61 to 5.10%; February 2020, from 5.30 to 6.20%) immediately after the
pandemic broke out, increasing from 3.61% in September 2019 to 6.20% in April
2020 (1.5 times). By April 2021, the unemployment rate had fallen to 5.1%, which is
still close to one-and-a-half times the pre-pandemic level.

Australia

In Australia the unemployment rate varied between five and six-and-a-half% during
the pre-pandemic decade except for some fluctuations of a couple of tenths%oage
points. The 5% unemployment rate in 2019 only started to grow in April 2020, owing
to the pandemic. Thereafter, the diagram of the Australian rate mostly resembles the
Chilean metric, except that we can only discuss a rate of roughly half of its size.

The test statistics for the fitted stochastic model were adequate. By the end of
2019, Australia managed to reduce its unemployment rate from a high of 6.36% in
2014 to approximately 5% in early 2010, which, according to the fitted model, could
have presumably remained. Although the unemployment rate had already exceeded
the forecast level in January 2020, the real rise started only in April, waiting for another
three months and peaked in July (7.45%). The observed unemployment rate remained
above the projected value throughout the period until April 2021; although in the end,
it was barely a few tenths above the pre-pandemic level of approximately 5%.

EU-27

With 27 member states since 2020, the EU has continually managed to reduce the
collective unemployment rate to 6.6% (Lang et al. 2020). However, from April 2020, a
continuous increment was palpable, which topped out in September at 7.8%. This
tendency free from hectic swings is mainly owing to the greater weight of welfare states
and the high economic development of the EU itself. Therefore, the biggest deviation
between the periods directly preceding and during the pandemic was barely 1.5%.

Although the fitted model, whose test results show a good fit, does not include a
drift parameter, it predicts a decline in the estimated unemployment rate, resulting in
a deviation month of September 2020, with the EU figure at 7.8% instead of the
projected 6.51% unemployment rate. Although the rate has been steadily declining
throughout the period under review, it has remained stable at above 7%.

OECD

The evolution of the congregate unemployment rate of OECD member states bears
great resemblance to the US in terms of its shape. A foreseeable stable reduction was
palpable between 2010 and 2019, during which the unemployment rate decreased
from 9.9% (Scarpetta 2009) to 5.27%. Accordingly, the fitted model — the Ljung-Box
statistics are insignificant so the fit of the model is acceptable — also contained the
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parameter of drifting, the extent of which was —0.0145%age points, that is, a
0.0145%age point decrease in the joint unemployment rate of the OECD countries
would have been expected from January 2020. Conversely, the unemployment rate
initially started to grow almost negligibly but indisputably, then suddenly surged to its
8.82% peak during the pandemic. Thereafter, a continuous reduction succeeded;
however, it was not even successful to return to the level befitting the prediction
(4.91%), but an over one-and-a-half% higher value could be measured even in April
2020.

Discussion

Similar tendencies in the evolution of unemployment rate

Having analysed the results derived from the data incorporated into our research,
three groups could be distinguished based on how the trend of unemployment
developed after the outbreak of the pandemic:
1. Moderate ascension and slow consolidation (Germany, the UK, Hungary,
EU-27, and Japan)
2. Boisterous upswing, then slow correction (the US, Australia, China, and
OECD countries)
3. One-off models (Italy, Turkey, and Israel)
This grouping verifies our first (H1) hypothesis since the two reigning powers of
the global economy, the US and China, ended up in the same group. We then
reviewed these groups.

Group No. 1 - Countries showing moderate ascension, slow consolidation

The first group encompasses Germany, Hungary, the UK, the entire EU, and Japan.
From the similatly evolving curves, we can observe the modelled data of the UK
(Figure 2).

In these countries the unemployment rate had been continuously decreasing in
the decade before the pandemic. After the pandemic outbreak, the previous decrease
immediately turned into a growth in all countries of the group because of the
involuntary lockdown measures. The indicator continuously grew month by month and
reached its peak, which was 1-1.5%age points higher than the level in December in the
third (Hungary and EU-27) or fourth (Germany, the UK, Japan) quarter of 2020.
Whether maximum unemployment fell into the third or fourth quarter depended on
multiple factors. The first was the national appearance of Covid-19 and the speed of
governments. The Hungarian administration reacted one week after the identification
of the first case on 4 March 2020 (M1 Hirad6 2020). The same lasted in Germany from
January 2020 (Spiegel 2020) to 22 March 2020 (i.e. seven weeks altogether), and the
British reaction was at a similar speed. The first case had already spread to become a
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pandemic by March (British Government 2020); the government announced isolation
restrictions at the end of March (Yong 2020). However, Japan’s reaction differed, the
first appearance of Covid-19 infection (Schnirring 2020) in mid-January 2020 was only
followed by restrictions in April. These restrictions were not prohibitions but queries
and demands. The spread of the pandemic was slower in Japan than in the other
countries of the group, which could be owing to the famous Japanese discipline. The
other reason is that the number of tests cartied out for a thousand inhabitants was no
more than 2.2 compared to 16 in South Korea or 43 in the US (Normile 2020); hence,

there could not have been a multitude of positive test results.
Figure 2
Modelled unemployment trend in the UK (first group of countries)
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Note: blue: real time series unemployment data; black: forecast made with the ARIMA model based on the period
2010-2019; edit: the (black) confidence range of the estimate in the event of an unfavorable scenario (so far we accept
the deviation of the actual (blue) data from the estimated (black) data); yellow: the (black) confidence range of the
estimate in the event of a favorable scenario (so far we accept the deviation of the actual (blue) data from the estimated

(black) data).

The rise in unemployment in these countries has not exceeded 1.5%age points
anywhere, thanks to the timely economic protection decisions by governments in
Europe. Public discipline plays a key role in Japan. The main reason is that the
Japanese government has no legal option to decide whether to impose a state of
emergency. After the peak, there was a slightly more moderate decline compared with
the rise. The rate of correction was at most half a%age point; its magnitude was
adjusted to the absolute size of the rate, that is, the increase was milder in the case of
countries with lower unemployment rates, while in the case of higher rates, both
values reached higher levels.
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It is also a common feature of these countries that actual unemployment data are
higher than those estimated from long-term trends using the ARIMA model. In the
group, Hungary’s curve during the pandemic is the flattest owing to the timely
government decisions and disciplined defence. This is now complemented by a higher
vaccination supply owing to the wider supply of vaccines than in Europe and the
rapid increase in vaccination owing to the first vaccination campaign. Another
characteristic of the Hungarian curve compared to other countries in the group is that
it is the least uniform. Many changes indicate that the Hungarian economy was in a
good state during the pandemic, but it was more sensitive to external shocks than
others (MNB 2021). The decline following the rapid rise in the UK was because of
governmental action. However, owing to the relatively belated first reaction, this cost
the UK budget £ 250 billion (Costa—Machin 2020). Germany also suffered quite a bit
from the first wave of delays in introducing the first short circuit. The German budget
was forced to introduce a rescue package of € 156 billion in Matrch 2020, and another
€ 130 billion in June. This was equivalent to nearly 6% of the annual GDP in 2019.
By comparison, the Hungarian ratio is 2.5% of the annual GDP, which is a much
smaller absolute amount given the country’s lower economic power (IMEF 2021).
Japan has spent relatively little on anti-epidemic health interventions, such as not
conducting mass testing and only proven positive cases. Concomitantly, the budget
committed 117 trillion yen in April and May to neutralise the economic consequences
of the pandemic, each representing 21% of the previous year’s GDP (IMF 2021). The
Japanese curve was similar to that of the German and English data, except that it was
significantly lower. This is owing to a seemingly slow increase in the number of cases,
one possible explanation for which is the low testing rate and the other, disciplined
compliance with government requests (Le—Kim 2020).

Group No. 2 - Countries showing boisterous upswing, then slow correction

The second group, unlike most European countries in the first group, comprises
countries outside Europe: the US, Australia, Chile, China, and the whole OECD.
Except for Chile, all are the world’s leading economic powers. This is probably related
to the fact that unemployment followed a similar trend during Covid-19 outbreak in
these countries. Out of the diagrams drawn based on the model, we highlight the
example of China (see Figure 3); the other country’s curves had a similar trend; the
sole difference arose in the extent of the jutting part.

The US data series is characterised by a declining wave like that of the first group
of countries; Australia is experiencing a 55 year rising and declining wave, and Chile
and especially China are characterised by relatively steady performance. A common
feature in the countries of the group was the change following the outbreak. The
combined time series for all four countries shows a sudden increase. This rapid
increase can be dated from April to June 2020. Australia reached its maximum in July
2020. This was because the archipelago announced in time and strictly adhered to the
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hermetic closure of its borders, successfully resisting the first wave of the pandemic.
Although tourists and foreign students were left behind owing to the lockdowns, the
country’s economy functioned well. As a result, the UK, which prefers to operate the
economy, suffered a 9.9% GDP loss in 2020, and so did Sweden, while Australia
suffered only 1.1% (McDonald 2021). However, in the few months after the peak, a
correction depending on the slope of the spike, roughly a quarter to half, appears in
the unemployment time series. That is, a sudden rise in unemployment was
maintained for a relatively short period.

Figure 3
Modelled unemployment trend in China (second group of countries)
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(black) data).

The US and Australia have reversed more than three-quarters of the rise in
unemployment caused by the pandemic. This is a significant success, especially in the
US, with a peak 11.4% higher than that in December 2019. Ratios like those in the
US and Australia were also observed for the aggregate indicator for OECD countries:
the peak was 3.55%age points above the December 2019 level, of which 2.22%age
points were offset by April 2021. In the case of China and Chile, the correction was
smaller, at approximately 50%, but for these two countries, the bounce was also much
smaller: 2.62 and 4.56%age points, respectively.

Regional Statistics, Vol. 13. No. 3.2023: 451-486; DOI: 10.15196/RS130304



470 Arnold Téth - Botond Géza Kalmén - Jézsef Poér - Imola Cseh Papp

In the US, the government has spent significant amounts (1.8% of 2019 GDP),
on Short-Time Compensation (STC) programs (aid) as well as Paycheck Protection
Program (PPP) and Employee Retention Tax Credit (ERTC) (Scarpetta et al. 2020).
However, the biggest improvement came from the reopening of jobs in May (BLS
2021). The vaccination campaign was launched in mid-December (BBC 2020) and a
quarter of the population was protected by April. This has led to significant
improvements in the BLS data. From December 2020, the job opening rate rose
sharply, and by May 2021, it stabilised at 6%.

The Australian labour market is quite dynamic, with many people flowing in and
out of employment on a monthly basis, so the unemployment rate is fairly constant.
Covid-19 ended in a five-year steady annual decline of nearly 0.2%age points in 2020.
The first case was registered on 25 January 2020 (Hunt 2020). The country closed its
borders in mid-March and preventive restrictions came into force at the end of the
month (ABC 2020). The Reserve Bank of Australia (RBA) cut interest rates to a
record 0.25%, flooded the financial system with cash, and even bought government
bonds to cut interest rates. The unemployment rates in Australia and the US are
similar (Reuters 2020). The authors erred in predicting a return to a long process, with
only half a%age point missing from the 2.5%age point increase in the unemployment
rate in the three-quarters of the year since the peak. This can be explained, among
other things, by the fact that workers have migrated from the sectors affected by the
pandemic to other, less limited sectors. This process affected more than 8% of all
employees (AIGroup 2020).

China’s unemployment rate has remained stable at approximately 5% over the past
decade. However, the reason for this was methodological. According to official
Chinese statistics, an unemployed person is a person who lives in a city and receives
unemployment benefits (Barrett 2020). This is because all the active-age inhabitants
of the villages are engaged in agriculture on state-owned land, that is, they are not
unemployed, and they are even considered rural if they move to the city. Another
methodological procedure is that all jobs filled are accounted for as if they were filled
by Chinese citizens, even though there are millions of guest workers in the country
who move from the surrounding poor countries. It is also important to examine what
characterizes the spread of the epidemic in large cities and possibly rural areas.
Therefore, city policies play a prominent role in solving economic problems
(Aritenang 2022). Bloomberg analysts (Liu—Zhu 2021) point out that the rapid return
of unemployment to pre-pandemic levels is also statistically significant; only those
employed in the industrial sector are considered in official statistics, but the 20-50%
unemployment rate among young people and those working in the service sector are
not. From this group, the cases of Chile and Australia are similar in that in both
countries, the unemployment rate fell by April 2021 from a decade-long trend to an
optimistic scenario.
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Group No. 3 - Countries showing specific features (one-off models)

The three countries from the third group were placed in the same group because all
three showed some kind of uniqueness in the time series, which complicated or even
hindered the fitting of the corresponding time series model. In the case of Italy (see
Figure 4), it was not possible to establish a model with a proper fit; however, in the
case of Israel and Turkey, the model fit was not good enough. Therefore, we present
Italian trends from the models of the country group.

Figure 4
Modelled unemployment trend in Italy (second group of countries)
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(black) data).

Among the three countries classified, Italy is the only European state, but the other
two countries are categorised into the same group as the EU countries [4] partly from
a geographical perspective (Turkey) and partly from the perspective of national
income (Israel).

In Italy’s relatively predictable unemployment curve, only small fluctuations of a
few months were detected before the pandemic, which could be successfully
modelled with a seasonal ARIMA model with the appropriate parameters.
Surprisingly, in the first wave of the pandemic, in April 2020, the unemployment rate
plunged to depths unprecedented for more than 10 years: the last time such a low one
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was measured was in 2007. The explanation for the rate reduction is not economy or
health. Perhaps the main reason for this is that Italy was the only European country
that banned companies from laying off staff or employees in the midst of the
pandemic (AFP 2021b). The Italian government has mitigated the impact of Covid-
19 on the labour market in the short term through work programs and restrictions on
redundancies (Colussi 2020). Another reason is the methodology of the Italian
Statistical Office. A person who loses his job can only be considered unemployed if
he has already started looking for a job. As this was not possible during the pandemic
owing to constraints, the data followed the actual changes with a lag of a few months
(Spizzichino—Graziani  2021). From the summer of 2020, however, the
unemployment rate in Italy also started to rise because of the lack of renewal of fixed-
term contracts and the recovery in the job search wave owing to the summer opening,
and soon rose again from approximately 6.7% to approximately 10%. Fortunately,
this spike in the time series was not enough to ruin the fit; therefore, a model that
could be used for prediction was created. Owing to the spike, the confidence intervals
of 80% and 95%, respectively, were quite wide. Although the unemployment rate has
risen since the escalation of the pandemic, not nearly as much as in any of the
countries studied, it is important to keep in mind that unemployment in Italy was
already relatively high before the pandemic: at almost eight% for almost eight years.

In the case of Israel, the pandemic did not have a negative impact on the
unemployment rate in the first months of 2020, with the indicator only starting to tise
somewhat like the first group of countries at the end of the first quarter (Scarpetta
2009). However, this increase persisted until the end of the period. This is a surprising
trend despite the fact that this country was the world leader in terms of high
vaccination coverage. In Israel, the stricter third closure began in December 2020
(Melimopoulos—Siddiqui 2020), a week after the start of the mass vaccination
campaign (WHO 2021). A month later, the second doses were already given. By the
summer of 2021, 58% of the population had received both vaccinations and another
6% had received the first vaccination. Nevertheless, unemployment has been rising
steadily since the pandemic began. One possible reason for this was that the guest
workers stayed at home, and the other was that the release of the three locks was
rushed, so stricter closures became necessary later. Improperly selected workplace
protection measures can also play a role. For example, it is typical to send on unpaid
leave, during which the employee cannot even take up a job elsewhere as per the
legislation (Achdut 2020). Moreover, the reduction in working hours and wages has
not made the world of work more attractive to young people, many of whom have
opted for benefits rather than low wages. These reasons certainly contribute to the
fact that the country’s unemployment rate has not declined despite its high
vaccination rate.

Turkey’s unemployment rate has shown an upward trend since early 2012,
although the time series has been plagued by waves of several years. This made it
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difficult to fit the model that even the doubly differentiated ARIMA model with four
autoregressive and one moving average member did not show a successful fit based
on Ljung-Box statistics. The unemployment rate fluctuated in the 12-15% range
during the pandemic, showing neither a trend-like increase nor a decrease. The low-
reliability model fitted to the unpredictable fluctuation time series produced
confidence intervals with almost unusable width of 80 and 95% for the forecast
period.

Conclusion

Having reviewed our results and the corresponding country groups, a few
characteristics have surfaced that have contributed to the cutback in unemployment,
which had grown owing to the pandemic. One of these possibilities was the
introduction of governmental-political measures. If these are benefits, they only
temporarily attenuate the burden of struggling workers, as they abate the penchant
for work. Those measures, however, that target workplace protection may bring about
a prompt (Italy) or lasting (Hungary) advancement in the development of the
unemployment rate. Market-stimulating monetary measures (Australia) are similarly
beneficial. However, in the event that politicians and economic experts do not make
appropriate decisions, high vaccination coverage in itself does not result in
amelioration (Israel).

Another key to success is that the population adhered to epidemiological
restrictions in a disciplined manner. The best example of this is Japan, where despite
the low vaccination rate, the number of unemployed has not been higher than in the
case of the German or relatively highly vaccinated English economy. In addition, the
Japanese voluntarily adopt discipline; it is a shame for them to have their names made
public for violating the regulations. Similarly, Australia has successfully defended itself
from short-circuit restrictions. The fact that these are island countries probably also
played a role in their success, it is easier to close their borders. Experiences with
border closures, albeit of a defensive nature, may also have helped Israel, where the
first wave of the pandemic was barely perceptible. Unemployment data in Hungary
did not become worse than that in Germany or the UK, which is more economically
developed, partly owing to disciplined compliance with restrictions and health rules.

Vaccination also played an important role in the fight against unemployment.
Countries (the US, the UK, Israel, and Hungary) that first started mass vaccination
campaigns have reached the edge. In the past, they were able to ease forced
restrictions, which also affected the labour market. However, we have also seen the
example of Israel, where a high vaccination rate alone is not enough to succeed. Some
countries only accept Western vaccines, while others, such as Hungary, use Russian
and Chinese vaccines. Finally, there is another “method” of reducing unemployment
by methodological, that is, statistical methodology (Italy, China), but the latter method
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is not recommended to anyone. Therefore, based on the above results, the level of
fiscal spending is only decisive in the medium and long term, while in the short term,
human resources measures will help safeguard jobs and incomes. Thus, we can only
partially prove the second (H2) hypothesis.

By reviewing the results, the most important general lessons can be drawn.
Temporary workforce reduction programs are very effective in mitigating temporary
shocks, but they lose their effectiveness if prolonged. Therefore, in the medium term,
fiscal measures (such as wage subsidies) to encourage the resumption of production
are important. The sharp increase in public debt caused by the Covid-19 crisis
highlights the importance of efficient fiscal spending. In this respect, public
investment has the greatest impact on growth. These principles allow individual states
to overcome a economic crisis with maximum efficiency by adapting the
aforementioned types of measures to their own capabilities. It also provides an
opportunity to create a greener and more digital economy.

Our study reviewed the methods used by each country to address rising
unemployment through examples of some countries. There have been successful and
less successful solutions, but the correct combination of several measures usually
leads to success. As we continue our study, we plan to analyse data and measures
from other countries, hoping to add more information to the picture of the pandemic
and unemployment.
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Appendix
Table Al
Specifications of the fitted (seasonal) ARIMA models
Continent | Country Aﬁigﬁ? Iy AR1 AR2 AR3 AR4 MA1
-0.1787 | 0.7108 0.2686
Europe Germany | (2,1,2) + D| —0.326 0172 | 0.1627) n/a n/a (0.1944)
Fur United (3,1,3) 0.850 —0.8817 | 0.8552 0.957 0/ 0.8693
UOPE | Kingdom | (0,0,1) | T (0.0382) | (0.0365) | (0.0332) | (0.0885)
—0.6861 | —0.8041 0.4184
Europe Hungary |(2,1,2) +D| 0.208 01214) | 0.1102) n/a n/a 0.1508)
Europe Ttaly g’é’g 2.000 n/a n/a n/a n/a (_01 02982416)
North ©0,1,1) —0.4408
America | 0N ol +n| W24 | o/afon/a o n/apn/a b hony
South . 0.2980
America Chile 0,1,3) —0.899 n/a n/a n/a n/a (0.0899)
4 0,1,2) ~0.5503
Asia Japan (2,0,0)+ D 0.237 n/a n/a n/a n/a (0.0965)
. . 0.3757
Asia China (1,1,00 + D| 2.000 (0.0856) n/a n/a n/a n/a
. . 1,1,0) ~0.3619
Asia Isract 0,0,) +D| 0087 |(0.0976) | n/a n/a n/a n/a
. 0.4246 | 0.2252 | -0.2801 | 0.2157 -0.9787
Asia Turkey 20| 209001 0062) | (0.0954) | 0.0958) | 0.0959) | (0.0418)
. . -0.6192 | —0.8704 0.4153
Oceania Australia 2,1,2) 0.723 0.0928) | (0.1125) n/a n/a (0.1438)
EU-27 -0.4576 -0.6610
Europe (2020) (1,2,1) 0.646 0.0939) n/a n/a n/a 0.0771)
2,1,1) 0.7648 | 0.1581 -0.8213
World OECD | o1y +D| 950 | 01222 | 000s8) | /2 22| 0.0879)

(Table continues on the next page.)
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(Continned.)
Ljung-
Continent | Country MA2 MA3 SAR1 SAR2 SMA1 DRIFT | BoxQ
(df)
Eur United -0.4111 n/ n/ 0/ n/ —-0.0037 &;)702_
°P¢ | Kingdom | (0.1687) : : : “ ooy | YRS
Eur Hun. -0.6172 | -0.7497 0/ 0/ —0.2483 o/ &%340_
ope S| (0.1037) | (0.0972) a &1 (0.1006) a 0 358‘
13.314
0.5708 -0.0157 _
Europe | Italy 01722) n/a n/a n/a n/a 0.0051) 19 p=
0.822
25.774
0.4039 -0.2901 _
Europe | USA 0.0914) n/a (0.0884) n/a n/a n/a @hYp=
0.215
North Chil / / 0.4770 / -0.8184 | -0.0128 ;81 16_
America ¢ na o/a 01933 | M | (0.1807) | (0.0008) | € o)ogs_
South 0.3022 -0.4146 / / / / ;?'573_
America |13PA0 0.0892) | (0.106) | ™*? na n/a n/a | @hp=
0.548
. chi 0.2789 Jo | 03674 | 03492 Jo | 00095 f§'459_
s na 01117 | ™ | 0024y | 112 | M2 | 00004 | € 0)252_
5.8224
Asia Israel® n/a n/a n/a n/a n/a _000%27383 21)
0.0078) | ~0.999
42.454
Asia Turkey n/a n/a n/a n/a n/a _0015127093 (16)
O | o<0.001
34.604
Asia Australia n/a n/a n/a n/a n/a n/a 19)
p=0.016
. 19.753
.| United 0.706 _
Oceania Kingdom | (0.1639) n/a n/a n/a n/a n/a 0)p =
0.474
19.365
Europe EZI(_)IZ%Z n/a n/a n/a n/a n/a n/a 22)p=
( 0623
15.716
—0.4444 | -0.0145 _
World | OECD n/a n/a n/a n/a 01214) | (0.0029) (109)656—
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Table A2

Development of unemployment rate in the analysed countries/economic entities,
compared to the prediction based on the fitted model

. Peak Mor'lth of . . .
Continent Country 12/2019 maximum | Prediction | Reality | Deviation
month .
deviation
Europe Germany 3.30 11/2020 | 12/2020 3.30 4.60 1.30
United
Europe Kingdom 391 11/2020 | 11/2020 3.92 5.11 1.19
Europe Hungary 2.90 06/2020 | 01/2021 2.55 4.70 2.15
Europe Ttaly 9.90 04/2021 | 04/2021 9.67 10.70 1.03
North
America USA 3.60 04/2020 | 04/2020 3.40 14.80 11.40
South
Ametrica Chile 7.85 06/2020 | 06/2020 7.79 12.36 4.56
Asia Japan 2.20 10/2020 | 10/2020 2.04 3.10 1.06
Asia China 3.61* | 02/2020 | 04/2020 3.58 6.20 2.62
Asia Israel 3.62 03/2021 | 03/2021 3.30 5.44 214
Asia Turkey 13.10 06/2020 | 06/2020 12.98 14.30 1.32
Oceania Australia 5.05 07/2020 | 07/2020 5.07 7.45 2.37
EU-27
Europe (2020) 6.60 08/2020 | 09/2020 6.51 7.80 1.29
World OECD 5.27 04/2020 | 04/2020 5.21 8.82 3.61
Continent Country 11326;1; 0\159 (Ef/a; O‘;j First above|Last above 014 2//220 02 119235
Europe Germany 1.30 0.20 01/2020 | All along 1.00
United
Europe Kingdom 1.20 0.41 01/2020 | All along 0.74
Europe Hungary 1.80 0.40 01/2020 | All along 0.50
Europe Ttaly 0.80 0.00 02/2020 | All along 0.90
North
America USA 11.20 8.70 01/2020 | All along 2.60
South
America Chile 4.50 2.16 01/2020 | All along 2.08
Asia Japan 0.90 0.30 01/2020 | All along 0.40
Asia China 2.59 1.10 01/2020 | All along 1.49
Asia Israel 1.81 0.06 05/2020 | All along 1.69
Asia Turkey 1.20 0.40 04/2020 | 2020.08 1.30
Oceania Australia 2.40 1.97 01/2020 | All along 0.17
EU-27
Europe (2020) 1.20 0.50 01/2020 | All along 0.70
World OECD 3.55 222 01/2020 | All along 1.26

a) Data from September 2019 for China.
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