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Abstract. The article is devoted to the application of stress testing methods to assess the risk of possible bankruptcy of tour-
ist companies at the regional level. In the scenarios of changes in the tourist flow from 100% to 50% and 30%, the dynamics of cor-
relations of the studied indicators shows a non-critical dynamics of weakening the tightness of the connection. There are probably
hidden nonlinear dependencies of the studied indicators. The stress test showed a certain margin of safety of the health resort com-
plex of the Caucasus Mineral Waters region.
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Introduction. Risk is an integral part of a person and society life. At the organizational level, economic risk is
more significant, it regulates the microeconomic relations of companies when making management decisions. In this
case, it is necessary to take into account the resulting influence of external and internal factors, which in turn are subject
to constant qualitative and quantitative changes [4].

A potential hazard can be viewed as an uncertain event or condition that, when realized, has a positive or nega-
tive impact on the company's reputation, leads to monetary gains or losses [12].

The concept of "force majeure"” is defined in accordance with paragraph 3 of Article 401 of the Civil Code of
the Russian Federation. In particular, force majeure circumstances include: natural disasters (earthquake, flood, hurri-
cane), fire, epidemics, strikes, hostilities, terrorist acts, sabotage, restrictions on traffic, prohibitive measures of states,
prohibition of trade operations, including with certain countries due to the adoption of international sanctions, and other
circumstances beyond the control of the parties to the agreement (contract). The epidemic of coronavirus can be at-
tributed to force majeure circumstances, but the lack of clarity and confusion of domestic legislation does not allow this
to be done unambiguously.

Today, the Russian economy is facing the most serious crisis in the past two decades. This crisis was caused by
extreme measures to combat the pandemic and changes in commodity markets, leading to a significant drop in the in-
come of the Russian economy. Measures of the governments of all countries to combat the pandemic are mandatory for
society and lead to a sharp contraction in demand, a reduction in the activity of the service sector (passenger transporta-
tion, tourism, hotel, restaurant, recreational businesses). Support programs include: fiscal measures (reducing the actual
tax burden), replacing shortfalls in budget revenues, maintaining the availability of lending to businesses and the popu-
lation, budget support for companies and the population in order to maintain employment and effective demand. These
measures will prevent the transition of the recession into depression and ensure its V-shaped development [6] .

As of early April of this year, the World Tourism Organization (UNWTO) predicted a 20-30% decrease in
tourist activity in 2020, as a result of which the world economy will receive less from $ 30 billion to $ 50 billion (from
2.2 to 3.7 trillion rubles). According to UNWTO forecasts, the decrease in the number of tourists will continue in the
coming years. Lost profits of the global aviation industry in 2020 compared to last year will amount to 38%, or $ 252
billion (1.9 thousand trillion rubles). Sales in the field of tourism in Russia fell to almost minimal values, according to
the results of the first half of the year, the total volume of lost revenue by the Russian tourism business will be about 1.5
trillion rubles. According to estimates, there are 1,800 sanatorium-resort institutions in Russia in total, of which 700 are
state-owned, the rest are private. The sharp decline in tourism industry revenues increased the risks of non-payment of
wages to employees, rent and utility payments, taxes and loan repayment. More than 1.6 million people were under
threat of dismissal or sending on unpaid leave. The total number of workers in the tourism industry is 2.5 million, taking
into account related industries about 7 million people [11].
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The onset of risk in the economic activity of a tourism organization leads to the disruption of plans, in the form
of unplanned expenses, losses or a decrease in expected income [5,12]. Risk classification should be understood as the
distribution of risk into specific groups according to certain criteria to achieve the set goals [9]:

- operational (violation of the internal business processes of the organization;

- environmental, (external threat of environmental degradation);

—A security risk (the threat of reducing the attractiveness of a tourist destination from a safety point of view);

- political (threat of deterioration of the political situation);

- marketing (threat of an unfavorable situation in the markets);

- economic (threat of deterioration of the economic situation);

- infrastructural, (decrease in the quality of tourism infrastructure).

There are also two main categories of risks in tourism:

1) risks that directly threaten tourists when planning and implementing a tour (tourist risks);

2) the risks of the activities of tourism enterprises from the provision of services to tourists, during the for-
mation and promotion of the tour (economic and economic risks) [8] .

The tourism industry can have a multiplier effect on the development of other sectors of the region's national
economy (agriculture, transport, construction, trade, services, etc.) and can ensure sustainable growth of the regional
economy. However, it is associated with the risks of the industries entering the tourism industry, which also enhance or
compress the multiplier effect, adding to the overall level of tourism risk.

The variety of tourist resources of the North Caucasus Federal District contributes to the development of vari-
ous types of inbound and domestic tourism: recreational, cultural, educational, extreme, ski, business, ecological, rural,
fishing and hunting.

The Government of the Russian Federation pays significant attention to the development of the region: the
state program "Development of the North Caucasian Federal District for the period up to 2025 (the volume of budget
allocations is 305 billion rubles)" and a number of subprograms ("Development of the tourist cluster in the North Cau-
casian Federal District") have been adopted.

Tasks of these subprograms: creation of conditions for attracting investments; infrastructure development; cre-
ation and promotion of local tourism products in the domestic and foreign markets; a significant increase in the tourist
flow; development of industry and agriculture on the territory of the federal district. JSC "Resorts of the North Cauca-
sus" assessed the tourist and recreational potential of the North Caucasus Federal District. The region was supposed to
develop all-season tourist and recreational complexes in the following territories: (Karachay-Cherkess Republic
"Arkhyz"), (Kabardino-Balkarian Republic "Elbrus") (Chechen Republic "Veduchi"), (Republic of Ingushetia "Tsori",
"Armkhi »), (Republic of Dagestan — Caspian coastal cluster) [10].

It was planned that by 2025:

— 12.8 thousand jobs would be created,

— the proceeds from the sale of goods and services would reach 19.5 billion rubles.

Over the past five years, more than 2 trillion rubles have been allocated to solve social and economic problems
in the region. In 2019, the subjects of the North Caucasus Federal District received 70 billion from the budget for the
implementation of national projects, and 200 billion rubles for state programs. However, not all targets were met. At the
same time, the values of socio-economic indicators there still lag behind the national average. Unemployment is 11%,
and in the country — 4.6%. The average monthly salary is 61% of the national average [10].

In 2019, the resorts of the republics of the North Caucasus Federal District were visited by about 4 million
people, the Stavropol Territory — about 1.6 million people. The ski tourism cluster will be able to accommodate up to
100 thousand vacationers at a time. Paid travel services amounted to more than 6 billion rubles, sanatorium and health
services more than 3 billion rubles.

As a result of anti-epidemic measures, the regional tourism and hospitality industry (hotel business, catering
enterprises, transport, cultural and entertainment services) will be seriously affected. The introduction of a self-isolation
regime for Russian regions in order to reduce the spread of coronavirus in the short term will seriously affect the finan-
cial condition of the health resorts of the Caucasian Mineral Waters region, the hotel business of the all-season resorts
Arkhyz, Elbrus, Veduchi and others. According to the press service of the Ministry of Tourism of the Stavropol Territo-
ry, tourist flow in the region in March 2020 fell by 34% against last year. Sanatoriums are loaded by 65%, in hotels
there are fewer guests by 28%. By the Decree of the Governor of the Stavropol Territory dated 04/31/2020. No. 123, the
reception and placement of citizens in collective accommodation facilities from April 31 to June 01, 2020 was restrict-
ed.

The purpose of our research is to qualitatively analyze the risks of the impact of economic, infrastructural,
market factors on the local market of tourist and recreational services in the North Caucasus Federal District.

When analyzing risks, a qualitative analysis is carried out in order to identify risks, which includes the follow-
ing tasks: identifying risks; classification and description of risks, analysis. Quantitative analysis aims at determining
the size of the risk, calculating risks and assessing them.

In world practice, these methods of analysis are used to obtain the most effective analysis of risks [1,7]:

—method of reliable equivalents (reliability factors)

—method of adjusting the discount rate;

Buinyck Ne2, 2020 151



COBPEMEHHAA HAYKA U MHHOBALUWMNU

— sensitivity analysis of indicators (univariate stress test);

— scenario method (multivariate stress test);

— analysis of probable distributions;

— Monte Carlo method (simulated distribution).

Sensitivity analysis of indicators is widely used in the practice of financial management. In the general case, it
boils down to the study of the dependence of a certain resulting indicator on the variation in the values of indicators
involved in its determination. (analysis of "what if"). The problem is that in stressful situations, other risk factors
change, if only one is considered, the measurements may be inaccurate. Hypothetical scenarios may consider worst-case
outcomes when the considered risk factors have worst-case values. This method does not account for correlations be-
tween other risk factors. There are points of view on how the correlations between risk factors should change [1]:

— in stressful situations, the relationships between factors remain the same as in the norm;

— in stressful situations, the relationships between the factors change.

In the previous study, we carried out a cluster analysis of the distribution of tourist and recreational resources
within the North Caucasus Federal District, which made it possible to differentiate the distribution of these resources by
the subjects of the region. Critical indicators for assessing the sensitivity (competitiveness) of the region's tourism in-
dustry to changes in external factors (changes in tourist traffic) have been identified [2.3].

Methodology. The competitiveness of a territory is the basis for its stability in the case of adverse events. To
accomplish this task, it is necessary to identify indicators characterizing the development of the tourist and recreational
complex in the region. The indicators of regional development of the industry were calculated on the basis of primary
indicators.

The sources of information are official statistical data, as well as mass media, scientific publications, sociolog-
ical surveys (questionnaires, interviews), methods of expert assessments ("focus groups") and others.

Indicators can be presented in nominal or structural indexes, using content analysis, as well as comparison and
grouping methods.

We have grouped the indicators into blocks that were used to determine the competitiveness of the regional
tourism market and can be applied as scenario criteria [3]:

1. Socio-economic situation;

2. Business conditions;

3. Environment;

5. Infrastructure and economy of the tourism industry.

We settled on a scenario where several risk factors are subjected to stress testing, while the rest can change on-
ly in accordance with their historical values. The scenario assumes measuring the sensitivity of the regional tourism
market indicators depending on changes in tourist traffic: 100% (column 1), 50% (column 2), 30% (column 3). Tourist
flow of 30% from 2019 approximately coincides with the health resort contingent. Other indicators were also adjusted:
passenger transportation, collective accommodation facilities, sanatoriums, places and number of people. The number
of scenario parameters can be minimized using correlation analysis.

Pearson's correlation coefficient indicates that either one of the two identified phenomena is a partial cause of
the other, or both phenomena are a consequence of common causes. The correlation coefficient can range from —1 to
+1. At the same time, a negative correlation coefficient indicates that an increase in the value of one variable corre-
sponds to a decrease in the value of another variable correlating with it. A positive correlation coefficient indicates that
an increase in one variable corresponds to an increase in another. The main hypothesis is that there is no linear feedback
between variables. At p <0.05, the hypothesis is rejected. Correlation strength classification: strong: + 0.7 to £ 1; aver-
age: = 0.3 to £0.699; weak: 0 to +0.299.

Table 1
Indicators of the block " Socio-economic situation "
Average
per capita income Level of Number of doctors Number of hospital Nl:r?:gs()f
Indicators population per month, unemployment,% beds
rub
1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
Amoqnt 0,22 | 023 | 0,22 |-059]-0,58]-0,58] 0,23 | 0,17 | 0,16 | 0,81 0,92 0,9 086 | 0,77 | 0,75
of tourists

Indicator "Average per capita income of the population per month, rubles." Table 1 has a weak positive corre-
lation with the number of tourists + 0.22, which reflects the irregular development of the subjects of the region and the
presence of other incomes not related to the tourism industry. Despite the insignificant share of the tourism industry in
the sectoral gross value added of about 3% in the federal district, the tourist flow has an average positive feedback with
the indicator "GRP( Gross regional product) per capita" 0.67-0.65.

The "Level of unemployment" indicator has an average negative correlation with the number of tourists — 0.59-
0.58. The decrease in tourist flow contributes to the growth of unemployment. The indicator "The number of doctors"
has a weakly expressed positive feedback with the number of tourists + 0.23 to 0.16. This can be explained by the fact
that not a large part of tourists go to continue their treatment, focusing on the sanatorium-resort complex. Therefore, the
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indicator "Number of hospital beds" has a strong positive correlation + 0.9 to 0.81. In case of exacerbation of chronic
diseases and injuries, hospitalization of tourists is carried out by local health care institutions. The indicator "Number of

crimes" has a strong feedback +0.86 +0.77 with the number of tourists who themselves may commit crimes and be sub-
ject to criminal acts.

Table 2
Indicators of the "Business conditions"

GRP per capita, rubles

Fixed capital investments

Share of the tourism in-

Share of investments in

Indicator or canita. rubles dustry in the sectoral gross fixed assets from the
cators p pita, value added% budget%
1 2 3 1 2 3 1 2 3 1 2 3
Amount of tourists 0,67 0,67 0,65 0,27 0,31 0,31 0,08 0,16 0,18 -0,75 -0,72 -0,72

The indicator "Fixed capital investments per capita, rubles" has an average correlation with the indicator under
study. Table 2. The indicator of tourist flow has a strong negative feedback to indicator "Share of investments in fixed
assets from the budget", which characterizes the significant role of the state in the development of infrastructure (-0, 75-

0.72). The indicator "Share of the tourism industry in the sectoral gross value added" has a weakly expressed positive
feedback with tourist flow.

Table 3
Indicators of the block "Environment"

Atmospherlc omis- At mospheric Cmis- Discharge of waste Production and con-

. sions from stationary sions from mobile . . . .
Indicators water into surface sumption waste, Population density
sources, thousand sources, thousand .
water bodies, mln.m3 thousand tons
tons tons
1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
Amount of tourists 0,71 0,7 0,7 0,71 | 0,58 | 0,58 | 0,75 | 0,68 | 0,68 | 0,84 | 0,75 | 0,75 | -0,78 | -0,87 | -0,87

Table 3 shows a strong positive feedback between the main indicators of anthropogenic load and tourist flow,
the more tourists, the more pollution:

— "Atmospheric emissions from stationary sources" (+ 0.71 + 0.7);

— " Discharge of waste water into surface water bodies" (+ 0.75 + 0.68),

— "Production and consumption waste" (+ 0.84 + 0.75).

— "Atmospheric emissions from mobile sources" (0.71 + 0.58). A decrease in tourist flow has a slight effect on
environmental pollution. The tourist flow has the opposite effect on the "Population density" (-0.78-0.87): in one place
the population density temporarily increases, while in another it decreases.

Table 4
Indicators of the block "Infrastructure and economy of the tourism industry"
Automobile . .
. Rail transportation, (buses) transporta- Air transportation, COH'C.Ct.lVC COH'C.Ct.lVC
Indicators . facilities facilities
thous. tion, thous. .
placement, accommodation,
passengers thous. passengers
places thous. people
passengers
1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
Amount of tourists 0,86 | 0,73 | 0,72 | 0,79 | 0,68 | 0,67 | 0,78 | 0,67 | 0,67 | 0,92 | 0,73 | 0,72 | 0,95 0,8 | 0,79

In table 4, the indicators "Infrastructure and economy of the tourism industry" show a positive feedback with
tourist flow. Developed transport infrastructure ("Railroad transportation" (+ 0.86 + 0.72), "Automobile transportation"
(+0.79 + 0.67), "Air transportation" (+ 0.78 + 0.67), has a positive effect on the number of tourists. The first place in
transportation is traditionally kept by railway transport, the second place — by road transport and the third place — by
aviation. Road transport and aviation have a tendency to decrease to an average positive correlation. Local residents and
residents of neighboring regions arrive in road transport.

Table 4.1
Indicators of the block "Infrastructure and economy of the tourism industry"

Health resort
facilities, accom-
modated thous.
people

Services of collec-
tive accommoda-
tion facilities,
thous. rubles

Number of peo-
ple, employed in
the tourism indus-
try

1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3

Paid travel ser-
vices, thous. ru-
bles

Health resort
services, thous.
rubles

Health resort

Indicators facilities, places

Amount of tourists | 0,86 | 0,77 | 0,75 | 0,86 [ 0,73 | 0,7 | 0,4 | 0,49 | 0,5 [ 0,86 | 0,74 | 0,71 | 0,85 | 0,7 [ 0,66 | 0,65 | 0,6 | 0,57
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The next significant group of indicators in Tables 4 and 4.1 characterizes collective accommodation facilities:
hotels, camp sites, campgrounds, rest houses, boarding houses and, separately, sanatoriums. This group also shows a
strong positive feedback with the number of tourists:

— "Collective accommodation facilities, places" (+ 0.92 + 0.72),

— "Collective accommodation facilities, thousands of people accommodated" (+ 0.95 + 79),

— "Health resort facilities " (+ 0.86 + 0.75),

— "Health resort facilities, thousands of people accommodated" (+ 0.86 + 0.7),

According to the indicators "Collective accommodation facilities, beds", "Collective accommodation facilities,
thousands of people accommodated”, the differences in the correlation coefficients can be explained by uneven loading
of the bed fund. The downward trend in communication density can be traced as the tourist flow changes.

According to the indicators "Health resort institutions, beds", "Health resort institutions, accommodated thou-
sands of people", the difference in the correlation coefficients is explained by the lower load of the bed fund.

The third group of indicators characterizes the volume of paid services and employment in the region's tourism
industry. In this group, there is also a positive feedback with the number of tourists:

— "Paid travel services" (+ 0.4 + 0.5),

— "Health resort services" (+ 0.86 + 0.71),

—"Services of collective accommodation facilities" (+ 0.85 + 0.66),

— "Number of people employed in the tourism industry” (+ 0.65 + 0.57).

The growth of the "Paid tourist services" indicator with an average correlation coefficient of up to 0.5 +0.4 re-
flects the fact that vacationers will attend excursions and entertainment events.

The downward trend in the positive feedback of the indicators "Health resort services" from +0.86 to + 0.71
and "Services of collective accommodation facilities" from +0.85 to average + 0.66 with a change in tourist flow is
characterized by a lower volume of spa and cosmetic procedures, therapeutic massage.

A decrease in the correlation of the indicator "Number of employed in the tourism industry" from +0.65 to an
average of + 0.57 is also characterized by a positive feedback with tourist flow and reflects a decrease in employment
and the seasonality of the provision of travel services.

Table 5
Influence of the "Business conditions" indicators on the indicators
of the "Infrastructure and economy of the tourism industry"

Fixed capital investment Share of investments in
GRP per capita, rubles xe eiacpa ?ta rvebflese s fixed assets at the expense
Indicators p pita, ru of the budget
1 2 3 1 2 3 1 2 3
Collective accommodation facilities, places 0,63 0,56 0,54 0,17 0,17 0,13 -0,74 -0,67 -0,63
Collective accommodation facilities, thousands of 0.6 0.6 0.6 02 02 02 074 071 0,68
people accommodated
Health resort facilities, places 0,56 0,6 0,61 0,06 0,2 0,2 -0,68 -0,67 -0,67
Health resort facilities, accommodated thous. people 0,54 0,54 0,54 0,06 0,1 0,1 -0,68 -0,67 -0,65
Health resort services, thous. rubles 0,54 0,54 0,54 0,13 0,12 0,1 -0,66 -0,66 -0,66
tSheorxlscciil(;lt;:(s:ollectlve accommodation facilities, 0.65 0.63 0.6 0.58 0.82 0.84 077 058 055
I;el;rglller of employees in the tourism industry, thous. 0.8 0.8 0.8 0.79 0.79 0.79 026 041 045

Our research has revealed a medium and strong feedback between "GRP per capita" and indicators of the sec-
tion "Infrastructure and economy of the tourism industry". In Table 5, the indicator " Number of employees in the tour-
ism industry " showed a strong positive feedback with the indicator "GRP per capita" +0.8, which will directly affect
employment in the region as a whole.

The indicators of the block “Infrastructure and economy of the tourism industry” has a weak dependence on
the indicator “Fixed capital investments per capita”, with the exception of “Services of collective accommodation facili-
ties” and “Number of employees in the tourism industry” which showed a strong positive feedback of 0.8. The indicator
“Share of investments in fixed assets at the expense of the budget” did not have an average negative impact on the indi-
cators of the section “Infrastructure and economy of the tourism industry”. This situation is explained by the fact that
most of the collective accommodation facilities and sanatoriums were built during the Soviet era and additional private
investments in the 2000s did not have a significant impact on the industry. The regional tourism infrastructure still de-
pends on public investment.

In our previous study, we carried out a cluster analysis of the subjects of the North Caucasus Federal District
from the point of view of the tourism industry infrastructure using the "Ward's" method: the distance between objects
was measured using the "City-Block" method. First, in both clusters, for all available observations, the average values
of individual variables are calculated. Then, the squared Euclidean distances from individual observations of each clus-
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ter to that cluster mean are calculated. These distances are summed up. Then, into one new cluster those clusters that
give the smallest increase in the total amount of distances are combined [2, 3].

As a result of the procedures, 2 clusters were created:

— first cluster — 28.6% (Stavropol Territory, Republic of Dagestan);

— the second cluster — 71.4% (Republic of Ingushetia, Chechen Republic, Kabardino-Balkarian Republic, Ka-
rachai-Cherkes Republic, North Ossetia);

The best results in the first cluster on the state of infrastructure and the economy of the tourism industry were
shown by the Stavropol Territory and the Republic of Dagestan. The second cluster contains the rest of the regions of
the North Caucasus Federal District (Ingushetia, Chechen Republic, Kabardino-Balkarian Republic, Karachai-Cherkes
Republic, North Ossetia-Alania), which have similar socio-economic and infrastructural resources.

The majority of balneological resources (58%) of the recreational region of the Caucasian Mineral Waters are
concentrated in the area of the Stavropol Territory, in the Karachay-Cherkess Republic — 33%, in the Kabardino-
Balkarian Republic — 9%. The combination of natural factors, the geographical proximity of the Stavropol Territory
with a historically developed tourist infrastructure has a significant impact on the tourism industry of the Kabardino-
Balkarian Republic, Karachai-Cherkes Republic.

Results. The influence of tourist flow on the indicators of the “Socio-economic environment” block is ambig-
uous: the average positive feedback with “GRP per capita”, which does not have a noticeable effect on the “Average per
capita income of the population per month”. This may be due to the insignificant share of the tourism industry in the
sectoral gross value added of about 3%. At the same time, the indicator “Unemployment rate” (—0.59-0.58) shows an
inverse feedback with changes in the number of tourists, ie reduction in tourist flow contributes to the growth of unem-
ployment. All this will affect the economic situation of the single-industry towns — resorts of the Caucasian Mineral
Waters group (Stavropol segment).

The amount of tourist traffic, accomodation capacity and services of sanatorium-resort institutions have a
strong negative feedback to indicator "Share of investments in fixed assets from the budget", which characterizes the
significant role of the budget in the development of infrastructure. As most of the health resort institutions are in de-
partmental, trade union and municipal property.

When the tourist flow changes, there remains a negative impact on the environment (due to the use of utilities)
and safety indicators (there is a likelihood of committing crimes, both by tourists and local residents against them). In
connection with the economic crisis, the role of rail and road transport is increasing.

Thus, under scenarios of decreases in tourist flow from 100% to 50% and 30%, the dynamics of correlations of
the studied indicators shows a non-critical dynamics of weakening the tightness of connection. Probably, there are hid-
den nonlinear dependencies of the studied indicators. The stress test showed a certain margin of safety for the health
resort complex of the Caucasian Mineral Waters region (with a time lag): 30% of the tourist flow roughly corresponds
to the contingent of health resort institutions, i.e. major consumers of medical and recreational services. Government
support is needed to maintain the foundation of the recreational industry. Of the 124 sanatoriums in the Stavropol Terri-
tory, only 16% are privately owned. It is necessary to ensure the fulfillment of all the tasks set in the subprogram "De-
velopment of the tourist cluster in the North Caucasus Federal District."

Local authorities offer a standard set of support measures that partially cover the conditionally fixed costs:
property tax benefits (up to 1%), land tax benefits, government guarantees for obtaining interest-free loans, and lease
payments deferral. It is necessary to further stimulate the demand for Health resort and recreational services through the
development of domestic tourism, the provision of preferential vouchers to the population at the expense of social
funds, and subsidies for travel to the vacation spot.
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