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Abstract 

The goal of the publication is to analyse economic key indicators until 2019. Here we will analyse the economy base indicators 

the European Union (EU) superpowers, of which directly depend on freight volumes. Knowledge of the regularities of 

economic key indicators changes allows predicting future changes and makes optimal business decisions. We look gross 

domestic product (GDP) and GDP per capita. The aim of the article is regression (mathematical) analysis herein GDP, of the 

EU superpowers countries, its theoretical bases and the regularities of these changes. We find the laws of these changes, 

mathematical models. This allows you to set their theoretical bases. The mathematical models of these changes are 

complicated polynomials. They show the stability of the economy and the prospects for the future. Countries with stable 

development have simple, even linear relations. In unstable countries, however, they are much more complex-high degree 

polynomials. All these economic models can be mathematically expressed as a high-precision, where correlation coefficient R2 

were generally greater than 0.9. Very big R2 were of EU28 and EA19, and also in Germany and France. This shows that the EU 

economy and especially the German and French economies have developed relatively steadily, but still with small deviations. 

The UK, Italy and Spain R2 were much smaller and thus their polynomial curve more complicated. This shows greater 

instability in the economies of these countries compared to Germany and France. Taking into account this publication and the 

previous works of the author, is made the conclusions and suggestions on the development and future of these countries. 
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1. Introduction 

The aim is regression analysis [1-2] key indicators of EU, it 

the theoretical bases and the regularities of these changes. We 

are analysis superpowers countries the EU economy in the 

last decade, this are basis the impact others countries, whose 

development determines the whole EU level. In the following 

analysis, we examine variety indicators of GDP. 

The growth of the whole economy, measured using GDP, 

will be viewed as the source or base. The focus is on the 

global economic power situation, the economic development 

of the EU, the United States, China, India and Russia. The 

focus of Western civilization is in the competition in Asia, 

especially China, India and other emerging economies of 

developing countries. So that today's developed countries of 

Western civilization are not left in the future subordinate, 

economically, and politically, is highly dependent on China, 

India and other developing countries. It is also important 

economic competition of the United States, China and the 

EU. 

Consideration should be given to leaving the UK also 

weakened to some extent, the EU and also the UK. [51] 

Here's an assessment, we will analyse country comparison on 

the basis of GDP. 
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2. Methodology and 
Theoretical Bases 

2.1. Methodology 

The methodology, techniques, definitions, theoretical bases 

used by the author, are based on monographs [1-2], on 

international organizations (Eurostat [3-9], CIA [10-12], WB 

[13], OECD [14]), the authors books [15-18], and in the 

works of other authors [19-30], but also partly the author of 

the methodology used in previous publications [31-51]. 

All figures are the author illustrations. 

2.2. Theoretical Bases 

GDP is an indicator for a nation economic situation and a 

measure of the economic activity. It reflects the total value of 

all goods and services produced. 

GDP at market prices is the final result of the production 

activity of resident producer units (ESA 2010, 8.89). It can 

be defined in three ways: a production approach, an income 

approach and an expenditure approach. Data are calculated as 

chain-linked volumes (i.e. data at previous year's prices, 

linked over the years via appropriate growth rates). Growth 

rates are based on chain-linked volumes. [5] 

Expressing GDP in PPS (purchasing power standards) 

eliminates differences in price levels between countries, and 

calculations on a per head basis allows for the comparison of 

economies significantly different in absolute size. [5] 

GDP (purchasing power parity) compares the GDP or value 

of all final goods and services produced within a nation in a 

given year. A nation's GDP at purchasing power parity (PPP) 

exchange rates is the sum value of all goods and services 

produced in the country valued at prices prevailing in the U. 

S. By constant prices and PPP must be considered currency 

exchange rate changes. [8] 

GDP per capita in constant prices constant prices GDP is 

found and the ratio of the average population. Often used in 

constant prices GDP as an indicator of the wealth of nations, 

as it reflects the average real income in this country. [5, 8, 9] 

GDP-real growth rate compares GDP growth on an annual 

basis adjusted for inflation and expressed as a percent. [5, 12] 

Source data based on structural business statistics, there are 

24 activities (sectors). [4] 

In statistical modeling, regression analysis is a set of 

statistical processes for estimating the relationships among 

variables. It includes many techniques for modeling and 

analyzing several variables, when the focus is on the 

relationship between dependent variable and one or more 

independent variables. More specifically, regression analysis 

helps one understand how the typical value of the dependent 

variable changes, when any one of independent variables is 

varied, while other independent variables are held fixed. [1-

2] 

Regression models predict a value of Y variable given known 

values of X variables. Prediction within the range of values 

in the dataset used for model-fitting is known informally as 

interpolation. Prediction outside this range of the data is 

known as extrapolation. Performing extrapolation relies 

strongly on the regression assumptions. The further the 

extrapolation goes outside the data, the more room there is 

for the model to fail due to differences between the 

assumptions and the sample data or the true values. [3 -4] 

Polynomial curve can be created through the entire known 

data or just near the end. The resulting curve can then be 

extended beyond the end of the known data. Polynomial 

extrapolation is typically done by means of Lagrange 

interpolation. The resulting polynomial is used to extrapolate 

the data. [19-23] 

In statistics, nonlinear regression is a form of regression 

analysis in which observational data are modeled by a 

function which is a nonlinear combination of the model 

parameters and depends on one or more independent 

variables. The data are fitted by a method of successive 

approximations. 

Regression analysis is a statistical method for studying the 

influence of one or several independent variables X1, X2,..., 

Xp to the dependent variable Y. Independent variables are 

otherwise called regressors or predictors, and dependent 

variables are criterion variables. The terminology of 

dependent and independent variables reflects only the 

mathematical dependence of the variables, and not cause-

effect relationships. [24-30] 

Regression analysis goals 

1. Determination of the degree of determinism of the 

criterion (dependent) variable predictors (independent 

variables) 

2. Predict the value of the dependent variable using 

independent (s) 

3. Determination of the contribution of individual 

independent variables to the variation of the dependent. 

In mathematical modeling, the dependent variable is studied 

to see if and how much it varies as the independent variables 

vary. In the simple stochastic linear model yi = a + bxi + ei 

term yi is the ith value of the dependent variable and xi is the 

i
th value of the independent variable. The term ei is known as 

the "error" and contains the variability of the dependent 

variable not explained by the independent variable. 
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With multiple independent variables, the model is yi = a + b 

x1,i + b x2,i +... + b xn,i + ei, where n is the number of 

independent variables. [28-30] 

The suitability of a polynomial curve is evaluated using the 

methods of classical regression analysis: the higher the R2, 

the more accurate the mathematical model for assessing 

dependence. 

A correlation coefficient R2 is a numerical measure of some 

type of correlation, meaning a statistical relationship between 

two variables. The variables may be two columns of a given 

data set of observations, called a sample, or two components 

of a multivariate random variable with a known distribution. 

[1-2] 

The theoretical bases of regression analysis and gross 

domestic product have been brought [1-2], on international 

organizations [3-14], in more detail in the author book [15-

18], in the works of other authors [19-30] and in author’ 

earlier publications [31-50]. 

In various application sectors is take different boundaries 

intervals to assess the closeness and importance of 

communication. 

The popularity of the method is due to two points: the 

correlation coefficients are relatively simple to calculate their 

use does not require special mathematical preparation. 

Combined with the simplicity of interpretation, the simplicity 

of applying the coefficient has led to its wide distribution in 

the field of statistical data analysis. 

3. Development of GDP of the 
European Economic Power 

Countries at Market Prices 

For an introduction, let us look at the background world 

economic power countries by PPS. Here we are regression 

analysis the European Union economic power at market 

prices of the GDP at current prices and PPP, but also GDP 

per capita. 

Also has emphasized the importance of the United Kingdom, 

who will leave from the European Union. Which country was 

the EU's second strongest after Germany? 

3.1. GDP at Current Prices 

As follows of GDP at current prices analysis. 

Table 1. GDP at market current prices, billion euro [5]. 

 2000 2003 2006 2008 2009 2010 2013 2015 2016 2017 2018 

EU current composition 9,663 10,580 12,269 13,071 12,315 12,827 13,577 14,798 14,909 15,326 15,869 

EU without UK 7,876 8,776 10,122 11,097 10,599 10,986 11,513 12,196 12,513 13,002 13,479 

Table 2. GDP at current prices, billion euro [5]. 

 2005 2007 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 

Germany 2,300 2,513 2,460 2,580 2,703 2,758 2,826 2,932 3,043 3,144 3,263 3,386 

Spain 930 1,080 1,079 1,080 1,070 1,039 1,025 1,037 1,079 1,118 1,164 1,207 

France 1,771 1,945 1,939 1,998 2,059 2,086 2,115 2,147 2,194 2,228 2,288 2,349 

Italy 1,489 1,609 1,572 1,604 1,637 1,613 1,604 1,621 1,652 1,680 1,717 1,754 

UK 2,027 2,245 1,716 1,841 1,883 2,078 2,063 2,278 2,602 2,393 2,324 2,390 

 
GDP rose over year 2018 by 1.8% in the euro area and by 

1.9% in the EU28. The annual growth rate for 2017 was 

+2.4% for both the euro area and the EU28. 

The economic crisis [37-50] was in both years 2008-2009. 

When Germany and France already exceeded the crisis level 

in 2010 and Italy in 2011, then the UK started to decline 

already a year earlier, the pre-crisis level was exceeded only 

in 2014. On the other countries after a crisis the economy 

continued to grow, but in 2016 the GDP of the UK decreased 

again by EUR 213 billion euro or 8.26%. While in the years 

2008-2013 France was stronger than in the UK economy, 

with UK GDP accounted for only 75.5% from the Germany. 

In the years 2015-2016, the UK was firmly better than 

France. 

When the four major EU powers were in a recession in the 

2009, the UK started to decline already a year earlier, and the 

pre-crisis level was exceeded only in 2014. On the other 

countries after a crisis the economy continued to grow, but in 

2016 the GDP of the UK decreased again by EUR 213 

billion. 

Over the past two years economy (GDP by current prices) of 

the UK was considerably go back. But GDP by PPS there 

was an increase. GDP in current prices of national currency 

by quarters of UK was linear growth, but also by release of 

Eurostat [12-13]. 

Regression analysis of the European Union 

Let's look at what laws economic models had developed by 

the EU economy (GDP) over the past 19 years. 
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Figure 1. Gross domestic product at market prices of the EU. Current prices, billion US dollars [5]. 

Polynomials of the EU-28: 

y = 0.0194x6-1.2151x5 + 30.376x4-380.43x3 + 2348.8x2-5028.4x + 12053; R2 = 0.9561                           (1) 

y = 0.0498x5 + 3.5672x4-84.885x3 + 761.11x2-1311.5x + 9372.6; R2 = 0.9507                                  (2) 

y = 1.0747x4-39.938x3 + 409.68x2-197.05x + 8363.6; R2 = 0.9490                                           (3) 

y = 3.0517x3-153.03x2 + 2459.1x + 5100.7; R2 = 0.9106                                                   (4) 

y = -61.479x2 + 1707.8x + 6510.6; R2 = 0.8965                                                          (5) 

Differences of correlation coefficients R2: 

x6 / x5 = 0.0047 = 0.4916% 

x5 / x4 = 0.0058 = 0.6100% 

x4 / x3 = 0.0043 = 0.4531% 

x3 / x2 = 0.0041 = 0.4916% 

Since the differences between R2 are small, about 0.5%, then 

would fit all five polynomials. I choose a 4-degree polynomial. 

Linear: y = 478.2x + 10814; R2 = 0.6434             (6) 

Logarithm: y = 3779.9Ln(x) + 7769.8; R2 = 0.8277      (7) 

In all polynomials, are correlation coefficients R2 relatively 

high. Visually, however, the 2-degree curve after 2011 is very 

different from the actual curve. 

However, Logarithm and especially Linear are low R2. This 

area coincides with the best a 4-degree polynomial. 

Based on David Himmelblau's (and S. S. Wilks) theory [1; 

Chapter 7.5. Comparison of multiple regression equations]-

dispersion analysis-and omitting complicated mathematical 

calculations, it is selected from a 4-degree polynomial (blue 

continuous line). It was only a relatively large difference in the 

economic crisis in the years 2009 and 2010. The curve shows the 

EU-28 economy (GDP) increasing smooth cyclical developments. 

Between 2000 and 2018 GDP grew 2.100 times, but record year 

2008-19,247 bn USD. In Euros the picture was different: grew 

was 2.015 times and record year was 2018-15,869 bn EUR. 

The biggest different between real indicators and actual curve 

were in: 2007 = 1.02 bn; 2008 = 1.65 bn; 2010 = -1.25 bn 

and 2014 = +1.50 bn USD. 

The standard error of 5% was equivalent to 89.5% (n-2) of 

the results. 

This shows that the EU economy faced major challenges 

after the crisis in 2009, with 2018 GDP still not exceeding 

record levels in 2008. In 2015 and 2016, however, GDP was 

lower than in 2009 and 2010. 

Euro area (19) or EA19: 

y = 0.897x4-33.583x3 + 353.69x2-367.23x + 6343.6; R2 = 0.9537                                              (8) 

y = 2.2962x3-115.95x2 + 1849.6x + 3620.3; R2 = 0.9041                                                     (9) 

As the main the EU-28 is made up of Euro area countries, let's look at how 4-degree polynomial fits. Both curves are 
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practically parallel. This means: they (EU-28 and Euro area 19) have developed under the same laws of the economy. 

Five major European Union country, where GDP exceeds one trillion USD 

These countries gave up 69.9% of total EU-28 GDP and without the UK 54.8%. 

Shares of GDP were: Germany 21.3%; the UK 15.1%; France 14.8%; Italy 14.0% and Spain 7.6%. 

 

Figure 2. GDP at market prices of Germany. Current prices, billion USD [5]. 

Polynomials of Germany: 

2-degree: y = -9.2261x2 + 286.88x + 1530.5; R2 = 0.909                                                      (10) 

3-degree: y = 0.4136x3-21.633x2 + 388.69x + 1339.4; R2 = 0.9157                                             (11) 

4-degree: y = 0.1855x4-7.0084x3 + 75.515x2-69.874x + 1902.8; R2 = 0.9453                                      (12) 

5-degree: y = 0.0009x5 + 0.1409x4-6.2038x3 + 69.224x2-49.924x + 1884.7; R2 = 0.9453                           (13) 

Better fit a 4-degree polynomial. 

 

Figure 3. GDP at market prices of the UK, France and Italy. Current prices, billion USD [5]. 
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Polynomials: 

UK: y = 0.0101x4 + 0.2311x3-21.411x2 + 341.59x + 1141.6 R2 = 0.7949                                       (14) 

y = -0.0353x5 + 1.7758x4-31.611x3 + 227.56x2-447.96x + 1856.3; R2 = 0.8456                                  (15) 

y = 0.0077x6-0.4998x5 + 12.463x4-149.43x3 + 860.46x2-1929.6x + 2924.7; R2 = 0.8955                           (16) 

France: y = 0.1728x4-6.6055x3 + 70.972x2-75.515x + 1336.2; R2 = 0.9518                                     (17) 

y = 0.3083x3-19.524x2 + 351.66x + 811.43; R2 = 0.9091                                                   (18) 

Italy: y = 0.1462x4-5.3931x3 + 53.754x2-25.444x + 1079; R2 = 0.945                                          (19) 

y = 0.4565x3-22.813x2 + 335.98x + 635.02; R2 = 0.886 

Also, France and Italy fit well a 4-degree polynomial. The UK is more complicated because they have had a series of problems 

in recent years. It can be characterized with a complex 5-degree polynomial. 

 

Figure 4. GDP at market prices of Spain. Current prices, billion USD [5]. 

Polynomials of Spain: 

y = 9E-07x6-7E-05x5 + 0.0021x4-0.0319x3 + 0.2274x2-0.5276x + 0.9495; R2 = 0.9433                           (20) 

y = -1E-05x5 + 0.0009x4-0.0186x3 + 0.156x2-0.3604x + 0.8289; R2 = 0.9421                                  (21) 

y = 0.0001x4-0.0053x3 + 0.0518x2-0.0302x + 0.53; R2 = 0.9254                                              (22) 

y = 0.0006x3-0.0259x2 + 0.3368x + 0.0791; R2 = 0.8458                                                     (23) 

y = -0.0076x2 + 0.1863x + 0.3616; R2 = 0.7841                                                            (24) 

Exponential y = 0.8292e0.036x; R2 = 0.4247                                                                (25) 

Also, Spain's economic situation is difficult, but get fit however a 4-degree polynomial. 

3.2. GDP (Purchasing Power Parity) 

Table 3. GDP (PPP) 2014-2017, bn of $ [12]. 

Rank Country 2014 2015 2016 2017 

1 China 18336 19812 21290 23120 

 EU - 18910 19600 19970 

2 USA 17393 18037 18570 19360 
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This table shows the situation of global economy in recent 

years. What the superpowers has lost its leadership position 

and no longer the United States and Japan. The EU's major 

powers states have lost their leading position no longer to the 

United States and Japan, but also to India, Russia, Brazil and 

Indonesia. At the same time, however, the UK was the 

second economic power in the EC. Think about, whether a 

fragmented Europe can stand alone against the new global 

economic powers? Spain was in 2017 17th. Presently the UK 

economy (GDP) is on the ninth place in the world. 

In 2017 GDP real growth rates were: USA 2.2%, EU 1.9%, 

Germany 2.1%, the United Kingdom 1.7%, France 1.6% and 

Italy 1.5%. 

In 2018 whey were: USA 2.9%, EU28 1.9%, EA19 1.8%, 

Germany 1.4%, Spain 2.5%, the UK 1.4%, France 1.5% and 

Italy 0.9%. [22] 

Table 4. GDP (PPP), $ trillion, data are in 2017 dollars [12]. 

 Russia Germany France UK Japan India USA EU China 

2017 4.008 4.171 2.826 2.914 5.429 9.459 19.39 20.85 23.16 

2016 4.016 4.095 2.802 2.859 5.378 8.831 19.11 20.38 21.70 

2015 4.119 4.034 2.773 2.793 5.307 8.165 18.58 19.98 20.30 

 

Figure 5. GDP (PPP), $ trillion, data are in 2017 dollars [12]. 

Total GDP (PPP) of Russia is less, than from China 5.7, EU 

5.1, USA 5.0 and India 2.3 times (!). In 2014 was Russian 

GDP even higher than in Germany, but the difference is 

small: the German economy is more powerful than Russia. 

Despite the growth in 2017, Russia's GDP (PPP) is at almost 

2014 levels. Russia's economy (GDP) is nearly five times 

lower than in the USA and the EU and nearly 6 times remain 

below China. 

When in 2013 was leader USA with 16 720, second EU 15 

850 and then China 13 390 billion USD, then in 2014 there 

has been principle change-the world's economic (GDP by 

PPP) leader has increased China. 

The relative weight of Russia was 3.2% of the world 

economy, based on GDP (at constant prices and PPS) in 

2016. It was 17.8% of China, 15.5% of USA, 7.2% of India 

and 11.8% of Euro area. Russia's GDP accounted for only 

17.7% of the USA. [12] 

Based on current prices and exchange rates of the euro, the 

EU is still low superiority in front the U. S. Significantly, 

only China was considerably larger. [12] 

Largest GDP by current and by PPS prices was Germany. It 

is by GDP (PPS) 1.5 times stronger than the UK. In the years 

2007-2014 France was stronger than the UK, but the 

difference UK and France in 2015 was 59 million euros 

(0.003%) and in 2016 = 39.33 billion euros (1.902%). The 

UK percentage of EU28 total current prices was 13.8%. [12] 

According to GDP by PPS, the UK has already exceeded 

2007 levels on 2012. GDP by PPS has led to a steady 

increase in the UK economy and in 2016 France has passed, 

with France falling from 2007 to 2015. The UK GDP by PPS 

is from Germany only 69.4%. The UK share of GDP by PPS 

was also 13.8% in EU-28 on 2016. 

While in the years 2008-2013 France was stronger than in the 

UK economy (PPS), with UK GDP accounted for only 

75.5% from the Germany. 
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Figure 6. GDP at market prices. Current prices, billion PPS [14]. 

y (Ger) = 3,5699x2 + 16,312x + 2275,8; R2 = 0.9422                                                       (26) 

y (UK) = 0,4529x3-3,6962x2 + 13,639x + 1697,7; R2 = 0.8899                                                (27) 

y (Fr) = 1.3531x2 + 15.831x + 1664.4; R2 = 0.9353                                                         (28) 

y (Fr) = 0.0804x3-0.3357x2 + 25.642x + 1650.9; R2 = 0.9358                                                 (29) 

y (It) = -0,1221x4 + 4,1172x3-45,664x2 + 198,53x + 1323,9; R2 = 0,8571                                        (30) 

y (Sp) = 1,0329x3-20,586x2 + 121,06x + 957,25; R2 = 0,7953                                                 (31) 

Since both 2nd and 3rd degree polynomials in France are R2 

practically equal, then the choice is simpler, the 3rd degree 

polynomial. Others have R2 differences noticeable. 

Relatively simple theoretical trend lines (2nd and 3rd degree 

polynomials), which are very high R2, indicate the period 

2005-2017 both in Germany and the UK relative stable 

development of the economy, despite the 2009 downturn. 

It was in 2017 largest by current prices in Germany, 3277 

billion; in UK, 2332 billion; France, 2292 billion and in Italy 

1725 billion EUR. Largest by PPS prices was in Germany, 

3059 billion; in UK, 2085 billion; in France, 2092 billion; in 

Italy 1745 billion and in Spain, 1290 billion PPS. 

Germany by GDP (PPS) is 1.5 times stronger than the UK 

and France. In the years 2007-2014 France was stronger than 

the UK, but the difference between UK and France in 2015 

was 59 million euros (0.003%) and in 2016 = 39.33 billion 

euros (1.902%). In 2017 by PPS was stronger France than the 

UK and by current prices UK than France. 

3.3. GDP per Capita 

Table 5. GDP at market prices. Current prices, euro per capita [5]. 

 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 

Germany 28300 29500 31000 31700 30600 32100 33700 34300 35000 36200 37300 38100 39500 40900 

Spain 21300 22700 23900 24300 23300 23200 22900 22200 22000 22300 23300 24100 25000 25800 

France 28100 29200 30400 31000 30000 30800 31500 31800 32100 32400 33000 33300 34300 35100 

Italy 25600 26500 27400 27600 26400 26800 27300 26700 26500 26700 27200 27700 28400 29000 

UK 33600 35300 36600 31900 27600 29300 29800 32600 32200 35300 40000 36500 35200 36000 
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Figure 7. GDP at market prices, current prices, euro per capita [5]. 

United Kingdom (UK): 

y6 = 0.0001x6-0.0033x5 + 0.0035x4 + 0.5629x3-5.2708x2 + 14.741x + 23.394; R2 = 0.8535                       (32) 

y5 = 0.0022x5-0.0918x4 + 1.3608x3-8.5741x2 + 20.859x + 19.708; R2 = 0.8491                                (33) 

y4 = -0.0084x4 + 0.2262x3-1.8165x2 + 4.1997x + 32.027; R2 = 0.7041                                       (34) 

y3 = -0.0246x3 + 0.6621x2-4.7592x + 40.799; R2 = 0.5143                                                  (35) 

Let's see how adding one year of data to a polynomial mathematical model has been affected. For the period 2005-2017 was 

added the year 2018. N > n + 1, N = 13 +1 = 14. 

The only one that strongly influenced (UK) y4 where R2
 = 0.8256 changed to R2

 = 0.7041. The reason was the significant 

growth of this indicator in 2018, but the theoretical trend line y4 showed a decrease (!). 

For (UK) y5, the change was small: R2 = 0.8546 > R2 = 0.8491. 

Difference of R2 of polynomials y6 and y5 was small. So is chosen y5 as simpler for the UK. 

Germany: 

(Ger) y4 = -0.001x4 + 0.032x3-0.3205x2 + 1.9274x + 26.785; R2 = 0. 987                                     (36) 

(Ger) y3 = 0.0023x3-0.0271x2 + 0.8669x + 27.824; R2 = 0. 985                                              (37) 

(Ger) y2 = 0.025x2 + 0.5437x + 28.296; R2 = 0.9841                                                       (38) 

(Ger) y = 0.9187x + 27.296; R2 = 0.9749                                                               (39) 

These mathematical models show the stable development of the German economy, though, in a crisis year 2009 was a small 

drop. 

Adding one year resulted only slight changes in the polynomials as R2 changes were extremely small. 

So is chosen as simpler linear model y for Germany. 

France: 

(Fr) y3 = 0059x3-0.1294x2 + 1.211x + 27.258; R2 = 0.9679                                                 (40) 

(Fr) y2 = 0.0042x2 + 0.3818x + 28.469; R2 = 0.9421                                                      (41) 
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(Fr) y = 0.4446x + 28.301; R2 = 0.941                                                                  (42) 

This fits the comment that the German case. So is chosen as simpler linear model y for France. 

Italy: 

(It) y4 =-0.0012x4+ 0.0435x3-0.5248x2 + 2.3697x + 23.695; R2 = 0.8869                                      (43) 

(It) y3 = 0.0089x3-0.1834x2 + 1.1357x + 24.903; R2 = 0.836                                                 (44) 

(It) y2 = 0.0173x2-0.1104x + 26.723; R2 = 0.5691                                                         (45) 

Here, adding a year improved y2 of R2: 0.3874 > 0.5691. But it is also a weak link. This shows the relative instability of the 

Italian economy, for example, compared to Germany was chosen polynomial y3 for Italy. 

Spain: 

(Sp) y4 = -0.0023x4 + 0.085x3-1.0154x2 + 4.4399x + 17.606; R2 = 0.9665                                       (46) 

(Sp) y3 = 0.0162x3-0.336x2 + 1.9842x + 20.011; R2 = 0.861                                                    (47) 

(Sp) y2 = 0.0292x2-0.2831x + 23.321; R2 = 0.398                                                             (48) 

(Sp) y = 0.1547x + 22.154; R2 = 0.2734                                                                    (49) 

Here is y2 weak, R2 is even smaller than Italy and therefore 

was chosen polynomial y3 for Spain. 

Here are several options for comparison for each country, but 

elected is, which is in bold. EU superpowers the euro per 

capita of GDP has changed according to certain regularities, 

as shown by their large R2, which is already approaching 

functional dependence (R2 = 1.0). It is characterized by the 

relatively high degree of stability of the work done by EU 

major countries. In turn, it gives companies in other countries 

confidence in doing business with them, making contracts. 

In 2018 were GDP per capita in current prices in Germany 

40,900; in Spain 25,800; in France 35,100; in Italy 29,000 

and in UK 36,000 euro. UK GDP per capita was barely larger 

than France. In 2018 GDP per capita of the UK decreased 

compared to 2015 by 4000 euros or 10%. [8] 

GDP per capita of UK (36,500) is larger than France, Italy 

and Spain, but less than Germany, other Central European 

and Nordic countries; 1.6 times smaller than Ireland. The 

average of the new EU member states and the EU-28 

(29.300) GDP per capita is lower than the UK. The UK was 

ranked 10th in the EU ranking. 

In the case of the EU's great powers, the UK GDP per capita 

was the largest in the years 2005-2008 and 2015. In 2015 was 

GDP per capita in UK 40,000 euro. On other years, Germany 

was superior to the great powers. 

Relatively simple theoretical trend lines (2nd and 3rd degree 

polynomials), which are very high R2, indicate the period 

2005-2018 both in Germany and the UK relative stable 

development of the economy, despite the 2009 downturn. 

4. Conclusions 

1. Germany is largest European economy, the EU economic 

motor, which depends on development of most economic 

indicators throughout of EU. 

2. The world, however, is the strongest economies in the 

United States and China. But Russia is unstable. 

3. Countries economy has increased after the crisis. Whether 

economic growth achieved smaller number personnel, it 

means expense labour productivity. 

4. If the difference in R2 for a polynomial curve of different 

degrees was small, was selected simple mathematical 

model with a lower degree of polynomial. 

5. For all regression analysis cases discussed here, the 

polynomial degree was greater than 0.79. It is 

characterized by a relatively stable economy in these 

countries, which proceeds according to certain rules. 

6. Regression analysis showed that adding the year, here in 

2018, does not significantly change the polynomial 

formula. 

7. In individual cases, R2 has approached to 1, therefore, the 

functional relationship. 

8. If the difference in R2 for a polynomial curve of different 

degrees was small, was selected simpler mathematical 

model with a lower degree of polynomial. 

9. Very big R2 were of EU28 and EA19: 4nd degree 

polynomials 0.9537 and 0.9490. This shows that the EU 

economy is developing relatively steadily, but still with 

small deviations. 
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10. Very big R2 were also in Germany and France: 

polynomial curve of GDP in market prices-4nd degree 

polynomial, where R2 = 0.9453 and 0.9518. GDP in PPS 

2nd degree polynomial, where R2 = 0.9422 and 0.9353 

and per capita-linear with R2 = 0.9749 and 0.941. 

11. The UK, Italy and Spain were correlation coefficients R2 

much smaller and thus their polynomial curve more 

complicated. This shows greater instability in the economies 

of these countries compared to Germany and France. 

12. EU superpowers the euro per capita of GDP has changed 

according to certain regularities, as shown by their large 

R2. It is characterized by the relatively high degree of 

stability of the work done by EU major countries. In turn, 

it gives companies in other countries confidence in doing 

business with them, making contracts. 

13. The European Union superpowers economy, gross 

domestic product development has been different, 

characterized by complex mathematical models, 

polynomials. Countries with stable development have 

simple, even linear relations. In unstable countries, 

however, they are much more complex-high degree 

polynomials. All these economic models can be 

mathematically expressed as a high-precision, where R2 

were generally greater than 0.9. 
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