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In many problems of physics, economics, medicine, engineering, etc. we
have to experimentally study the dependence of a random variable Y, observed, on one
or more other random or non-random variables X;, X,, ..., X,,. Regression analysis is a
branch of mathematical statistics that studies the dependence between random
variables using regression equations, and regression is the functional dependence on
average of any random variables. The main task of regression analysis is to study the
dependence between the resultant variable Y and the variable X, and to observe and
estimate the regression function. Correlation coefficient 7 in statistics is an indicator of
the correlation between two variables X and Y. At r = +1 variables X and Y are
related by linear dependence. It is widely used in science to measure the degree of
linear dependence between two variables. [1]

Example. In table are given x (passenger flow in Ukrainian airports, billions
of people) [2] and y (GPD per capita in Ukraine) [3]. For the clarity of observation,
we took data of previous years, where both of these factors were not affected by
COVID-19 pandemic).

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

x | 10686,9 | 8894,9 | 102425 | 12464,8 | 14107 | 15134,6 | 10896,5 | 10695,2 | 12929,9 | 16499,5 | 20545,5 | 24336,6

y | 20502,8 | 19836,3 | 23603,6 | 28813,9 | 30912,5 | 31988,7 | 35834 | 46210,2 | 55853,5 | 70224,3 | 84192 | 94589,8

Firstly, is necessary to calculate sample mean of values x and y:
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Then, we calculate the sample corrected standard deviation S:
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Let’s find correlation coefficient [1]: 7 =
NnSxSy
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Since r has the value which is close to 1 then X and Y are correlated and have a
practically linear dependence. Let y = ax + b be a selected linear regression equation,
where the coefficients @, b can be found by the method of least squares:

_ L Xy~ nxy _ 492
nx?—nx?
b=y—ax=-23447,11
Thus, the equation of linear regression of the dependence of GDP per capita on the
annual volume of passenger traffic has been obtained: y = 4,92x — 23447,1.
According to the equation of the line we construct a regression graph:
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Figure 1. Graph of regression line analysis.

Summarizing all the above, we can conclude that the dependence between
annual passenger traffic and GDP per capita does exists, and knowing that this
dependence is defined by a linear function we can predict how changes in the
passenger traffic will affect GDP per capita.
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