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Abstract

The coronavirus pandemic has impacted all areas of life, transforming the world into a new reality. The
economic crisis caused by the pandemic has changed consumer behavior. The way out of the restrictions
will be accompanied by a change in previous habits, as well as a decrease in income levels and expenditures
on goods and services. Squeezing demand is one of the main consequences of coronavirus infection. This
is due to the strong decline in economic activity that began in March 2020. Now it is very important to find
methods and mechanisms that would help to develop an algorithm of action during a pandemic, capable of
directing the economy towards an exit from the deepest recession. These levers include mathematical
methods. The effect of income described by Slutsky, as a result of which there is a change in the volume of
demand, caused exclusively by a change in real income with the constant relative prices of goods, illustrates
the behavior of consumers in the current situation. The change in consumer preferences caused by the
coronavirus crisis and changes in the population's income is illustrated by graphs of three time series:
spending on clothing, footwear and accessories; expenses for beauty salons, massage, SPA; expenses for
computer and software. Shows the change in costs relative to the comparable week of 2019. The time period
from January 2020 to October 2020 inclusive is considered. These graphs fully demonstrate how consumer
behavior has changed during the self-isolation regime.
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1. Introduction

In 2020, a difficult economic situation unfolded amid a pandemic. By the end of the year, many
countries will face a serious recession in the economy and a fall in the gross domestic product. The forecasts
of the European Commission developed this year (European Commission, 2020) give negative indicators
of economic growth in the vast majority of countries, with the exception of China, the United States and
some other countries. In its report, the European Commission writes that the US economy, being the largest
economy in the world, is recovering relatively quickly from a record fall in April-May thanks to strong
private demand, increased stimulus and monetary policy. China's economy is looking much better than the
rest thanks to its rapid response to the pandemic. At the same time, the volume of investments and industrial
production by the summer returns to the level of 2019. However, this still affected the growth of Chinese
GDP. The Chinese economy is expected to grow by about 2%.

The recession in Russia will be somewhat milder than in other G20 countries. This may be due to
the fact that in other countries, for example, in France and the UK, more stringent quarantine measures
have been introduced. In many sectors of the Russian economy, employees remained at work, in particular,
due to the introduction of various state programs for business support. And yet there is an unprecedented
decline in the economies of all countries. The crisis hit major areas such as investment, industry, retail, cash
income, demand. If the 2008 crisis was a liquidity crisis, the current crisis is of a more widespread nature,
since due to the pandemic, enterprises are suspended, cities are closed, the activity of small and medium-
sized businesses and the service sector is sharply reduced (Sevastyanova, 2021). All this hurts world trade.
We see a global problematic situation that may require a thorough reconstruction of the systems of
interconnection between states, the creation of new global institutions and instruments (Maksimova et al.,
2020).

Today one of the most urgent tasks is to find ways out of the economic crisis. Anxious and even
panic moods are characteristic of its acute phase (Pavlova, 2010). In the current situation, it is necessary to
look for various ways and methods that can not only stop the spread of infection throughout the world, but
also that are able to analyze the available data and develop ways to solve a huge problem. Thus, to direct
the economy along the path out of an unprecedented crisis. The effect of income described by Slutsky, as
a result of which there is a change in the volume of demand, caused exclusively by a change in real income
with the constant relative prices of goods, illustrates the behavior of consumers in the current situation
(Shurevich, 2008).

2. Problem Statement

The economic crisis caused by the pandemic has changed consumer behavior. These changes can
be tracked using numerous reports and statistics (European Commission, 2020; Sberindex, 2020). In the
current situation, it is necessary to look for various ways and methods that can not only stop the spread of
infection throughout the world, but also that are able to analyze the available data and develop ways to
solve a huge problem. Thus, to direct the economy along the path out of an unprecedented crisis. These
levers include mathematical methods (Nuykina, 2021). Due to the changing economic realities, there is

particular interest in changes in consumer behavior. The mathematical description of the dependence of the
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demand for certain goods on the income of the population and the prices for these goods makes it possible

to form optimal consumption models (lvanova, 2018).

3. Research Questions

The key problem of the current crisis is the squeeze in demand. Both global for our export products
(Maksimova & Morozov, 2019) and domestic. People's incomes have fallen, many businesses are not
working. Retail trade has dropped significantly during the coronavirus crisis. Breaking out of limitations
will be accompanied by a change in old habits. There is a decrease in the levels of income and expenditure
on goods and services. Changes in consumer behavior are of particular interest due to changing economic
realities. The mathematical description of the dependence of the demand for certain goods on the income

of the population and the prices of these goods allows us to form models of optimal consumption.

4. Purpose of the Study

The aim of this work is to study the situation of consumer behavior. Consumer demand is one of the
drivers of economic development. It acts as the basis for improving the well-being of the population. The
use of the theory of consumer choice can make it possible to develop ways and methods of solving the
existing global problems. Mathematical methods, in particular, the Slutsky equation (Shurevich, 2008),
have the ability to conduct a detailed analysis of the existing situation. Further research on the volume of
consumer spending will make it possible to assess the scale and consequences of the economic crisis. This

should increase the quality and efficiency of the measures taken and management decisions (Ivanov, 2020).

5. Research Methods

The income of the population greatly affects the economy. A significant decrease is associated with
strict quarantine measures and the withdrawal from the market of many small and medium-sized businesses.
With a decrease in income, there is a change in demand for certain goods. Due to changing economic
realities, special attention should be paid to changes in consumer behavior. The mathematical description
of the dependence of the demand for certain goods on the income of the population and prices for these
goods makes it possible to form models of optimal consumption. In the theory of consumer choice and the
demand function, the equation of Slutsky is of great importance (Shurevich, 2008), which characterizes the
quantitative relationships between changes in prices for certain goods and consumer income, on the one

hand, and the structure of consumer demand, on the other.
OX;
apj

comp

- the effect of compensated price changes on demand.

The comp index means that the partial derivative of demand is calculated when income
compensation is necessary to maintain the previous level of welfare (Zamkov et al., 2004).

Take the consumer choice problem for two products with indicators @; = a, = 0,5.

Using the formula to determine the demand function:
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The utility function will take the form:
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That is, to keep the utility the same, a new budget I should change intov/m relative to the old.
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The demand for the first and second goods has changed, and in different directions (Kozyrev, 2015).

Let us find the derivatives of the compensated demand for these goods at the price of the first.
The price increment is:

Apy =mp; —py =py(m = 1)
Increases in demand for goods:

Ax; = x1 —x1 = 1_mx{
Vm
Ax, = x5 —x; = (Vm — Dx;
ox; Ay (A=Vm)x; x;
(5o = e = =

ox;  Ax, Wm-Dx; x;
(5o, <om? = dim i, = I G, = 7,
Using the Slutsky equation,

ax; ax; ox;
a_pj = <a> comp — a_p,.xf (2)

one can calculate the indicators of compensated demand for the consumer choice problem.

6. Findings

Currently, the income effect described by Slutsky ( as cited in Shurevich, 2008) is fully observed.
There is a change in the volume of demand, caused exclusively by a change in real income while the relative

prices of goods remain unchanged.
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The pandemic has significantly changed consumer preferences and spending. This statement can be
illustrated by using graphs of changes in spending for such categories as “Clothes, shoes, accessories”
(Figure 1), “Beauty salons, massage, SPA” (Figure 2), “Computer and software” (Figure 3). Let us turn to
the data of Sherbank, which are based on the indications of acquiring, covering not only clients of their
own bank, but also of other banks (Sberindex, 2020). The volume of consumer spending is considered

relative to the comparable week of 2019 (%).
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Figure 1. Expenses for clothes, shoes and accessories, 06.01.2020-02.11.2020 (change in costs relative to
the comparable week of 2019, %)
Source: author based on (SherIndex, 2020)

As you can see from the graph, expenses for clothing and footwear fell significantly during the
March-June period. In the twenties of April, the decline reached 80% compared to the same week of 2019.
Indeed, in self-isolation and teleworking mode, there is no particular need for a wardrobe update. In
addition, incomes have dropped for many people. At the end of August, the largest increase in expenses for
this category of goods was observed. So, for example, on September 31, 2020, these values reached 25.5%.
Next comes the decline. At the beginning of November, there was an 18.6% outflow in spending on
clothing, footwear and accessories compared to the same week of 2019. The increase in consumption in the
period from July to September can be explained by the fact that after the release from quarantine, deferred

demand was realized.
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Figure 2. Expenses for beauty salons, massage, SPA, 06.01.2020-02.11.2020 (change in costs relative to
the comparable week of 2019, %)
Source: author based on (SberIndex, 2020)

The cost of the services of SPA-salons and beauty salons has also dropped dramatically. For the
period January-October 2020, the lowest value can be observed, equal to -94.2% compared to the
comparable week of 2019. At the beginning of November 2020, the decline is very large and amounts to -
31% compared to the same week of 2019. A slight increase in July-September can be explained by the exit
from strict quarantine and the need to tidy up the appearance during the holidays. However, the recovery
of this service sector is still very far away.
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Figure 3. Computer and software costs, 06.01.2020-02.11.2020 (change in costs relative to the
comparable week of 2019, %)
Source: author based on (Sherindex, 2020)
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In connection with the transition of a significant part of the population to a remote mode of work,
and students to distance learning, there is a significant surge in demand for computers and software. Mid-
July saw the largest increase in spending on these items, at around 130% compared to the same week in
2019. Despite the apparent decline in household spending on computer and software from late July to early
November, it is clear that relative to the same period in 2019, there is a significant increase. As of November

2, 2020, expenses for this type of goods and services are + 40.8%.

7. Conclusion

The COVID-19 pandemic has caused an unprecedented crisis around the world. The length of the
recession is very difficult to predict (Esin, 2020). A mathematical description of the dependence of the
demand for certain goods on the income of the population and the prices for these goods can help to develop
ways and methods of solving the existing global problems. Mathematical methods, in particular, the Slutsky
equation (Shurevich, 2008) will allow for a detailed analysis of the existing situation. The change in demand
affected almost all spheres of the economy. For example, we see a deep hole in spending on clothing,
footwear and accessories. Consumption growth in the period from July to September can be explained by
the realization of deferred demand. The retail does not grow further. One of the most affected spheres of
public service is beauty salons, massage, SPA. There is a catastrophic drop in costs for this category of
services. And there is no way out of this unfavorable situation yet. However, spending on computer and
software has shown a steady and rather strong growth. It most likely depends on the fact that many people
have switched to remote work and study. Old computer hardware and software are not up to date and have
to be replaced. It is necessary to conduct further studies of changes in demand and expenditures of the
population in order to identify the main consumer trends and to be able to mitigate the negative economic

consequences by the effectiveness of management decisions.
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