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The data contains 6602 responses or COVID-19-related information collected from 
different parts and regions of the country. The main aim of this report is to analyze 
the relationship between Covid-19 and international flights. The report seeks to 
understand if the spike in Covid-19 caused a decrease in the number of flights in 
the country and how it is affected on migration. As such, we can conclude that if 
the infection rate continues, it will continue to affect the traveling industry in the 
country.

Key words: migration, pandemic, international flights, income.
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КӨШІ-ҚОН СЕБЕПТЕРІН ЗЕРТТЕУ: ПАНДЕМИЯ КЕЗІНДЕГІ 
COVID-19 ЖӘНЕ ХАЛЫҚАРАЛЫҚ РЕЙСТЕР АРАСЫНДАҒЫ 

БАЙЛАНЫСТЫ ТАЛДАУ

Аннотация. Саяхатқа шектеулер, сондай-ақ саяхатшылардың тәуекелді 
қабылдауының жоғарылауы covid-19 пандемиясы кезінде бүкіл әлем бойынша 
саяхат үлгілерін өзгертті.  Осылайша, авиация өнеркәсібі өзгеретін жағдайлардан 
ерекше зардап шекті. Көптеген авиакомпаниялар қауіпсіз ұшуды қамтамасыз 
ету үшін қауіпсіздік шараларын енгізу арқылы covid-19 инфекциясы туралы 
жолаушылардың алаңдаушылығының артуына жауап берді. Ағымдағы зерттеу 
әртүрлі медиа үйлер мен басқарылатын және жеке меншіктегі басқа жергілікті 
немесе ұлттық желілер жинаған COVID-19 kap1 деректерін қарастырады. 
Мекемелер жинаған деректер бізге тақырып бойынша зерттеу сұрағына жауап 
беруге көмектеседі, өйткені біз оны пандемияның қасақана ұшуға әсерін талдау 
және есептеу үшін пайдаланғымыз келеді. Деректерде елдің әртүрлі бөліктері 
мен аймақтарынан жиналған 6602 жауап немесе COVID-19-ға қатысты ақпарат 
бар. Бұл есептің негізгі мақсаты-Covid-19 мен халықаралық рейстер арасындағы 
байланысты талдау. Есепте covid-19 жиілігінің өсуі Елдегі рейстердің азаюына 
себеп болды ма және бұл көші-қонға қалай әсер еткенін түсінуге тырысады. 
Осылайша, егер инфекция деңгейі сақталса, бұл елдегі туристік индустрияға 
әсер етуді жалғастырады деген қорытынды жасауға болады.

Түйін сөздер: көші-қон, пандемия, халықаралық рейстер, табыс.
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ИЗУЧЕНИЕ ПРИЧИН МИГРАЦИИ: АНАЛИЗ ВЗАИМОСВЯЗИ 
МЕЖДУ COVID-19 И МЕЖДУНАРОДНЫМИ РЕЙСАМИ В ПЕРИОД 

ПАНДЕМИИ

Аннотация. Ограничения на поездки, а также повышенное восприятие 
риска путешественниками изменили схемы поездок по всему миру во время 
пандемии COVID-19.  Таким образом, авиационная промышленность особенно 
пострадала от меняющихся условий.  Многие авиакомпании отреагировали 
на растущую обеспокоенность пассажиров по поводу заражения COVID-19 
введением мер безопасности для обеспечения безопасных полетов. В текущем 
исследовании рассматриваются данные о COVID-19 KAP1, собранные 
различными медиа-домами и другими местными или национальными сетями, 
как управляемыми, так и находящимися в частной собственности. Данные, 
собранные учреждениями, помогут нам ответить на исследовательский вопрос 
по этой теме, поскольку мы намерены использовать их для анализа и расчета 
влияния пандемии на преднамеренные полеты. Данные содержат 6602 ответа 
или информацию, связанную с COVID-19, собранную из разных частей и 
регионов страны. Основная цель этого отчета – проанализировать взаимосвязь 
между COVID-19 и международными рейсами. В отчете делается попытка 
понять, вызвал ли всплеск заболеваемости COVID-19 сокращение количества 
рейсов в стране и как это влияет на миграцию. Таким образом, мы можем 
сделать вывод, что если уровень заражения сохранится, это продолжит влиять 
на туристическую индустрию в стране.

Ключевые слова: миграция, пандемия, международные рейсы, доход.

INTRODUCTION 
The main aim of this paper is to analyze whether the change in Coronavirus (one 

variable) managed to create an effect or caused a change in international flights. For 
example, this report seeks to answer the question; does the spike in Covid-19 causes 
a decrease in the number of flights in the country? This report intends to do that 
because economic variables are always interpreted as random variables. As such, we 
will adopt the issues as a probability to ascertain the change in COVID-19 causes 
in international flights. Finding a correlation between two variables is rarely enough 
to conclude that a change in one variable causes a change in another. This is due to 
the nature of economic data: it is rare that we can conduct a controlled experiment 
that allows a simple correlation analysis to reveal causality. Instead, we can use 
econometric methods to effectively control other variables. 

mailto:mussina.74@mai.ru
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The aviation industry was impacted by the introduction of the novel coronas virus 
in 2020 due to the fact that the disease spread very first across almost 218 within a few 
months after it was first identified in Wuhan, China, by the end of 2019. After seven 
months, countries recorded a number of deaths and people admitted to the hospital 
due to COVID-19. As such, the government introduced travel bans as a mitigating 
measure to stop the spread of the disease from one part of the country to another or 
from within the country. As a result, this aspect greatly affected the aviation industry 
in the U.S. and other countries as well. Particularly this measure affected the tourist 
sector and also the hospitality industry. Hence, the main aim of this econometric 
report is to analyze the relationship between Covid-19 and international flights. The 
report seeks to understand if the spike in Covid-19 caused a decrease in the number 
of flights in the country.

Hypotheses. As a result of these variables, the report expects that the international 
fights index, which in this case is the outcome variable, would decrease and that if 
only the Covid-19 index, which in this case is the explanatory variable, increases 
as it will manage to trigger the causal effect. In others words, if the country records 
a high number of COVID-19 cases, it is possible that this will have an effect on 
international flights. Hence, the government will be forced to impose measures 
to restrict movements as a result of the virus, with the aim of curbing the spread 
from within the country and internationally. As a result, this will cause the outcome 
variable to shift in the positive direction, and this takes into account the number 
of cases being recorded as a result of the pandemic (Neuburger and Egger, 2021). 
In addition, the hypothesis to test the relationships between the two variables is 
analyzed to look at the relationships between the two variables in this causal claim 
that depending on how effective the international flights, which is the outcome 
variable here, take an index value of 0 to 1as such the higher the value, the higher 
the effect on an international flight. This shows that there is a greater effect of the 
pandemic on international flights. On the contrary, if the value will manage to take a 
lesser value, let’s say -1 to 0 cases, this would mean that there would be an increase 
in international flights. Hence, at this rate, this paper aims to focus on and understand 
the effects of the two variables; as a result, this will help the paper to understand the 
relationships between the first variable and the outcome variable. 

The idea adopted in this report will help the paper to answer the research question: 
does the spike of Covid-19 causes a decrease in the number of flights in the country? 
Research question. Does the spike in Covid-19 causes a decrease in the number of 
flights in the country? 

METHODS
The section will analyze the COVID-19 KAP1 data collected from different 

media houses and other local or national networks, both governed and privately 
owned. The data collected from the institutions will help us answer this topic’s 
research question, as we intend to use it to analyze and calculate the effect of the 
pandemic on intentional flights. The data contains 6602 responses or COVID-19-
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related information collected from different parts and regions of the country. Before 
we analyzed the data and made it ready for calculations, data cleaning was done to 
eliminate the missing numbers (Şengel et al., 2020). The data used in this section 
was gathered on March 30, 2020, when the pandemic was ravaging the country. 
Nevertheless, we will not analyze all the 6602 recorded cases; the paper will analyze 
the responses to our recorded cases from 50 media houses, as this is the group that 
the paper selected to work on effectively. Most importantly, the paper is going to 
adopt the use of Gretl to carry out the econometric analysis of the data of reposes or 
the outcome recorded (Wu et al. 2020).

As indicated earlier the COVID-19 cases will be the primary variables in this case 
and the international flights there being the outcome variable. This is because the 
paper seeks to demonstrate relationships between how COVID-19 factors impacted 
can have a possible or had impact on intentional flight (Mehmood et al. 2021). The 
report will additionally allow us to study and analyze the effect of Covid-19, which 
will take a value of 0,1, and in this case, close to 1 will be the worst-case scenario 
while close to 0 will reduce effects. Both will be regarded as qualitative because 
they will take a method of 0 to 1. As such the international flights being the outcome 
variable will be used to take the average different indicators such as international 
trips and trip risks.

As a result, in this project, we will use the trip internationally, trip risks, and 
Know 1 COVID-19 KAP1 (APPENDIX 1) to answer the research question of this 
paper using the Gretl.

This section will summarise the output of the data obtained from our sample data. 
It will provide the values of our data set. Hence, it will determine where the mean is 
and whether or the data defines the outcome of the paper (Zoran et al., 2020).

SUMMARY STATISTICS
FREQUENCY DISTRIBUTION
The data below shows the frequency distribution data analyzed by the Gretl 

econometric model and a plot made showing the entire frequency of the data used in 
this paper for analysis.

Figure 1. Frequency distribution data analyzed by the Gretl econometric model
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Figure 2. Relative frequencies

Table 1. Correlation table
LAG ACF PACF Q-stat. [p-value]

1 0.5050 *** 0.5050 *** 4.8961 [0.027]
2 0.0469 -0.2793 4.9413 [0.085]
3 -0.1526 0.0609 5.4574 [0.141]

The correlation table above shows the relationship between people who made 
international trips during the pandemic time. The travel levels indicated a significance 
of 1%, which indicates a correlation during that period of time. According to Gretl, 
the standard error indicated that 1/T^0.5. The figure below shows the trips planned 
internationally during the pandemic by ACF and PACF.

Figure 3. ACF

Figure 4. PACF
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Table 2. Frequency distribution
Frequency distribution for How many international trips by plan, obs 1-16

Frequency   Percent

0=0; 1-2=1; 3-4=2; 5-6=3; 7            2      12.50% ****
Coronavirus is a contagious             1       6.25% **
Extremely Low=0; Low=1; Mode   1       6.25% **
How many domestic trips by p         1       6.25% **
I believe my risk of catching              1 is 6.25% **
True; False 1       6.25% **
know_1 1       6.25% **
missing among eligible 3      18.75% ******
trip_dom 1       6.25% **
trip_risk 1       6.25% **

= 171 (2.61% 3      18.75% ******

The frequency distribution of trips made during the pandemic indicates 
that 18.75% missed flights during the period, and 6% believed that the trip 
made during the pandemic seasons were risky. Additionally, 6.25% state that 
they did not travel during the time because of the risk situation.

Table 3. Omega scaled frequency periods spectral density
Omega scaled frequency periods spectral density.

 0.39270       1           16.00          3.2577
 0.78540       2            8.00         0.69460
 1.17810       3            5.33          6.6497
 1.57080       4            4.00         0.64657
 1.96350       5            3.20        0.031079
 2.35619       6            2.67         0.63833
 2.74889       7            2.29          1.0034
 3.14159       8            2.00       0.0099472

As such, the data shows the independent variables from the 50 states selected 
for the study; as such, we intend to use the variables to understand the output or the 
relationship between the effect of COVID-19 and international travel.

Table 4. The summary statistics of international travel
Summary statistics, using observations 1 - 6602
for the variable 'trip_int' (6391 valid observations)

  Mean 1.0627
  Median 1
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  Minimum 1
  Maximum 5
  Standard deviation         0.28632
C.V. 0.26941
Skewness 6.3266
Ex. kurtosis 57.61
5% percentile 1

  95% percentile            2
  Interquartile range       0
  Missing obs.           211

The summary indicates that the mean of the travelers was at 1.0, median one 
minimum of 1, maximum 5and standard deviation of 0.2; this shows a clear indication 
of the positive relationship between COVID-19 and international travel.

Correlation matrix

Figure 5. Correlation matrix

The correlations figure indicates that the international trip risks that were 
recorded so low during the pandemic season affected the aviation sector; as such, 
the travel risk indicates the value of 0.0385, 0.0674, and 1.00, which is supported by 
participants from the know_1 group.

Table 5. A comparison summary of international travel and domestic travel

Mean Median S.D. Min Max

trip_int 1.063 1 0.2863 1 5

trip_dom 1.287 1 0.6248 1 5



365

Bulletin the National academy of sciences of the Republic of Kazakhstan

There is no significant difference between integrational and domestic travel as 
they have the same maximum numbers. However, the major aim of the report is not 
to analyze domestic travelers and their relationship with the pandemic. The table 
just compares the outcome variable against domestic travel to gauge the impact of 
COVID- on the traveling industry.

Figure 6 scatter plot. 

The figure 6 shows a scatter plot with various indications of both international and 
domestic travel and the risk risks. At the level of 4, traveling both internationally and 
domestically was risky, as indicated by the scatter plot. This was possible because 
of the close relationship between the pandemic and the outcome variable (Namdar-
Khojasteh et al., 2020). As such, the table shows some of the affected places and 
frequency spectral density. As such, it depicts that the pandemic largely impacted 
international traveling (Sulaymon et al., 2021). As such, the figure above shows the 
international traveling effects and the prevalence of the pandemic during the period. 
As such, the scatter plot shows a positive relationship as the international traveling 
affected during the pandemic increased while the prevalence of the disease was on 
an upward trends trend (Tanrıverdi et al., 2022). The densely dotted areas indicate 
the mostly effects of the prevalence of covid-19.

Upon analyzing the risk of traveling during the high pic of the pandemic, we 
found out that the risks were very high, which means that when the pandemic rates 
are recorded at higher numbers, it will affect international travel.

We had to ensure that the data presented in this report met the standards of the 
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classical linear model, which gave us an easy time assessing the validity of the 
regression results.

As such, we assume that the model represents the linear parameters, which are 
represented as follows:

y = B0 + B1x1+ B2x2+ … + Bkxk + u

The assumption in this report shows the satisfaction rate of this work because 
it is part of the IV linear. Additionally, the reports assume that the project’s data 
selection was made through random sampling. As such, the data sources used to help 
this report reach the desired goals were variations of different counties in the United 
States (Shakoor et al., 2022). As such, no county was excluded or not represented 
in the data provided. Additionally, the explanatory variables used in the paper are 
considered not to be perfectly collinear (Yang et al., 2021). 

Nevertheless, the report introduced a zero conditional mean for the analysis of 
the results obtained for the study. This type of mean analysis was introduced for the 
report to understand the model’s explanatory values. As such, the paper had to ensure 
that the data used was only from the observed factors and not from the unobserved 
(Dingil et al., 2021). This is because of the prevalence of different determinants that 
contribute to chronic conditions and not just the economic factors, which are well 
known.

RESULTS 
The report adopted different models to test the hypothesis of the studies, and as 

such, the complete output of each study is shown and addressed in this paper.
The first model
The number of people diagnosed with the COVID-19 virus and international 

travel;
Covid-19= B0+B1 (international travel) +U
= 0.590 - 0.047(international travel) +U
The interpretation of the results shows that a 1% increase in the pandemic resulted 

in traveling effects as measures would be enforced, and as a result, people will not 
travel due to the fear of being infected or catching the disease. Due to a diagnosis, 
the pandemic equally affects international travel, leading to a decrease of 0.047 in all 
the counties in the country. As the regression contains a gretl value represented by 
0.327, this value shows that it is responsible for the total or the entire relationship, as 
the coefficient was very significant at 1%, as indicated by the signified value of the 
P-value of 0 and the largest t-values.

Table 6. gretl
Coefficients Estimate Std. Error T value (Pr(>|t|)

trip_int    0.047 0.001 52.04 < 2e-16 ***
COVID-19 0.327 0.002 274.92 < 2e-16 ***
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The second model.
The second model adopted for the study that aimed at multiplying the linear 

regression had all the variables that the report required to explain the relationships 
associated with the social and the coronavirus pandemic. The project’s outcome 
shows an increasing relationship, as shown by the model, and hence the evidence 
is higher at a gretl of 0.047. Additionally, the variables vary significantly. That if 
there is a surge in the cases of the pandemic, there will be a decrease in international 
traveling. Additionally, the effect of the pandemic on international travel will have 
the potential to affect the outcome at 1%. The p-value defines the significance of 
these factors.

DISCUSSION
Assessing the trend in which the pandemic has affected international travel 

in the country and other countries will help the report to have a focus or try to 
predict the future outcomes of the pandemic. Nonetheless, using dummy data to 
assess and analyze trends using the gretl econometric tool, the outcome was able to 
define and thus showcase the relationship between the pandemic and COVID-19 and 
international travel, which was the output variable in this work, which is relatively 
high when the t-value was calculated. Additionally, the results of the report have 
shown enough evidence to support the hypothesis of the paper, so it is clear that an 
increase in the surge of the pandemic will reduce the rate of international traveling 
a such, if the outcome of the pandemic is positive 1% then it means that the rate 
of international traveling will decrease due to risks and when it is -1% it shows an 
increase. This signifies a co-relationship between the pandemic and traveling both 
internationally and domestically. As such, it is important to note that the diagnosis 
rate of COVID-19 would always range between 0 and less than 20% of the total 
sample population presented for the study; hence, this affects the room for variants.

CONCLUSION 
As noted from the paper’s findings, there is a significant effect of COVID-19 

infections on international traveling. Nevertheless, the main aim of this study was to 
conduct an Analysis of the Relationships between COVID-19 and international flights 
during the pandemic period. a study on linear regression analysis with continuous 
dependent variables on the effect of the Coronavirus on household incomes. As such, 
the finding states a correlation with the variables used in this study. As such, we can 
conclude that if the infection rate continues, it will continue to affect the traveling 
industry in the country.
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