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Abstract: Modern countries generally deal with significant budget deficits and public debt. These
countries need to rationalize their expenditures and increase revenue without major interference to
economic flows. The aim of this paper is to create a model for forecasting public revenue and
expenditure based on data from previous years. In the paper we formulated two hypotheses related
to the validity of the set models. After detailed analysis, both hypotheses were accepted. The
analysis includes all EU Member States and public revenue and expenditure data for the last decade.
The significance of the analysis is reflected on the practical foundation of the pre-set theoretical
views, which will have their basis in statistically significant results. By analyzing the model, we
formulated the regression formulas of revenues and expenditures, which can be efficiently used in
predicting these variables.
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1. Introduction

In the modern international socio-economic environment, both developed and transition
countries face permanent aggravated circumstances on their budget deficits. Particularly, when
countries deal with a significant amount of public debt, there is a multitude of aspects to approach
this problem. On the one hand, there is an evident budget deficit pressure, and on the other hand,
the growth of public debt creates multiple problems for the country and the respective economy [1].
Governments often come borrowing in the markets to refinance the existing public debt and aiming
to reduce the budget deficit [2]. Additional borrowing is not a problem itself. However, a problem
may arise when borrowing and the allocation is made for activities that cannot be the basis for the
creation of new value and should serve as an initial point for the repayment of due liabilities [3].
Moreover, economic growth requires public spending on cost-effective activities [4]. However, if this
trend persists in the long run, there will be the danger of becoming chronic, making that then multiple
additional efforts will be necessary to solve the problem [5]. This is a strong argument and one
important reason for a country focusing on its budget policy [6].

The importance of the budget is a growing topic that goes beyond the context of the European
Union and that has a significant impact on other European countries, not members of the European
Union [7]. State members’ budgets have an increased importance in the economies either in terms of
revenues or expenditures [8]. The compatibility of revenues and expenditures determines the
financial system development [9]. The budget policy is crucial and is in the center of contemporary
fiscal theory, which involves the synthesis of the government revenues and expenditures as the main
factor of the stabilization policy [10]. Foundations of fiscal integration in the European Union were
laid back in the 1990s. The most important is that public revenues and public expenditures have a
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significant impact on the achievement of macroeconomic goals. The importance of an adequate public
revenue and expenditure management policy lays in securing funding [11]. Since the 1990s the
economic integration process has led to the adoption of some common budgetary rules, both in
Western and Central and Eastern European countries that have joined the European Union [12]. The
effective fiscal policy management is crucial for the economic development [13]. It is very important
to emphasize the way of financing European Union, in terms of a community, where the contribution
of Member States should have been a transitional solution which, nevertheless, has been maintained
up to the present day as one of the main sources of financing [14]. Public expenditure definition needs
to get a more precise delimitation as well as public revenues definition, which allocation depends on
each country [15]. The regulation of relations between central, federal and local authorities regarding
the distribution of public functions and the funding sources is known under the name of financial
federalism [16]. However, there are no two federal states or two integration groups where these
relations are regulated in the same way [17].

The EU fiscal system plays an important role in the European Union’s market integration. The
structure of the EU fiscal system results for the EU budget as the only fiscal policy instrument from
the central, supranational level of the European Union [18]. An adequate budget policy also creates
opportunities for a sustainable development [19]. The orderliness of the financial system has positive
effects on attracting foreign direct investment. That represent contemporary models of capital
movements all around the world [20]. Adopted measures must be related with these categories, since
their synchronization in the budget must always find the necessary financial resources for the
realization of the obligations.

By integrating the measures of adopted policies there is a more effective cohesion that will have
significant positive effects on competitiveness [21]. Otherwise, the lack of funds, considering the
period when the obligations are due, creates the imperative of borrowing to fulfill them, increasing
the amount of public debt and the associated negative consequences.

The aim of this paper is related to public revenues and public expenditures of EU Member States
in the last decade. Similar analyzes were published in earlier researches, but this is the first analysis
that relates to all EU member states. Earlier researches on this subject were mostly limited to one
country, so in that sense, this paper has left state borders and has the broadest research subject. This
research is trying to create a model for predicting public revenue and expenditure at the same, which
is not the case for papers that dealt with this issue in the past, which will be presented in the analysis
of the results. In addition to the theoretical review, a statistical analysis will be conducted to show
whether they can be projected for the upcoming period based on the value of public revenues and
expenditures from the past period. The importance of such analysis is great since the eventual
realization would reinforce the importance of the adequate budget policy management and adopted
measures. The validity of the set model will indicate the need and significance of cautious and
conscientious management of public revenue and expenditure. Possible omissions will have
consequent negative consequences not only on the country where the omission occurred, but also on
the entire European Union. However, it should be borne in mind that the coverage of data is limited
to ten years, which can be considered as a limitation of this model, as well as the fact that only one
independent variable was considered to predict both categories. Nevertheless, the database is
sufficient for the obtained results to be considered statistically significant. In the coming years, the
new data will serve as a kind of test of the set model, so the time ahead will be the best judge. An
appropriate budget policy is necessary not only in developed countries but also in developing
countries [22]. Likewise, public expenditure in transition countries is an important instrument of
economic growth [23]. The weight of economic growth and development is in line with monitoring
public expenditures and planning public revenues [24].

The paper is structured as follow: the next section (Section 2) deals with the literature review.
Section 3 approaches public revenues and public expenditures in the European Union member states.
In Materials and Methods section (Section 4) a methodological framework for the research is
presented. In Section 5 results are provided and Section 6 was left for Conclusions.
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2. Literature review

This paper examines, first and foremost, the possibility of forecasting public expenditures and
public revenues based on their values in the previous period in order to demonstrate the importance
of policies accepted over a longer period of time. Considering that it is important to study the
sustainability of countries fiscal policies.

Gordon and Cosimo [25] examined the sustainability of fiscal policy in EU Member States in the
period 1980-2015. A special attention was given to the long-term link between public revenues and
expenditures. The obtained results showed that public revenues do not cause public expenditures
and vice versa. Results show that public expenditures are growing significantly faster than public
revenues. This is a reason why a special attention should be given to policies that define the
movement of these categories.

Greiner et al. [260] studied the sustainability of fiscal policies of European Monetary Union
Member States with high public debts and GDP deficits. Econometric indicators allow to study the
sustainability of fiscal policies. It also imposes the need of analyzing the dependence of public
revenues and public expenditures as well as the ability to predict them based on their movements in
the previous period, emphasizing the importance of the accepted and implemented policies related
to them.

Halaskova and Haldskova [27] studied public expenditures and their significance in EU Member
States. They concluded that the Scandinavian countries and France are among the best rated when
considering public expenditure. On the opposite side, Baltic states as well as Cyprus and Romania
have the lowest ratings. A unified policy is needed to be applied to all EU Member States [28]. Its
conception may result from determining the dependency in the allocation of public expenditures and
the possibility of predicting them in the future. The statistical significance of the obtained results can
be another indicator of the implemented policies' effects.

Abdallah and Ziad [6] examined the dependence of public revenues and public expenditures in
Jordan in 1976-2016 and found a two-way relationship. The importance of examining these categories
and predicting them in the future is highlighted. Proving this possibility emphasizes that their effects
can be crucial over many years.

Lukovi¢ and Grbi¢ (2014) studied the relationship between public revenue and expenditure in
the Republic of Serbia. They found that there is very high correlation between the considered
categories as well as that public expenditures cause public revenues.

Liyambo and Kaulihowa (2020) investigated the causal relationship between public revenue and
public expenditure in Namibia. Like most authors who deal with this issue, they found that there is
a long-term positive correlation, but also pointed out the importance of an adequate fiscal policy
whose regulations will be crucial. They also emphasized that almost all countries overestimate public
expenditure and underestimate public revenue, which must not be a practice having in mind the
results they have achieved.

3. Public revenues and public expenditures in the European Union member states

Before presenting the methodology that provides a detailed statistical analysis for this issue, it
is important to mention Appendix A that presents the share of public revenues in GDP of the EU
Member States for the period 2009-2018. Considering the year of 2018 for reference, the table shows
that there is a group of countries with a share of public revenues above 50% of GDP, that include
Belgium, France, Denmark, Finland and Sweden. If we look at the first and last year of the observed
period, it can be seen that there were no significant changes in these countries, in terms of the share
of public revenues in GDP. Although in Belgium this share increased by 3%, or in Denmark decreased
by 1.7%, there were really small changes reported for Finland (0.6% increase) and Sweden (1.2%
decrease). The table used was the table in the Appendix A.

There is a group of 9 countries (in 2018) with a share of public revenues among 30 and 40%. This
group of countries includes Bulgaria, Estonia, Ireland, Spain, Cyprus, Latvia, Lithuania, Malta,
Romania and Slovakia.
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It is worth pointing out the case of Ireland as the country with the lowest share of public
revenues, which was only 25.8% in 2018, a rate that was less than half the one of France in the same
year.

If the limit moves to the range of 40-50%, there are 13 countries (in 2018) in this group (Czech
Republic, Germany, Greece, Croatia, Italy, Luxembourg, Hungary, Netherlands, Austria, Poland,
Portugal, Slovenia and UK).

Additionally, public expenditures for the EU Member States are also considered in the Table 4,
for the same period. Data can be found also in the Appendix. It can be seen that four countries has a
share of public expenditures over 50% of GDP (Belgium, Denmark, France and Finland). This
situation relates to 2018 (if the initial year of the analyzed period was observed, the list of countries
would be much larger and it would include 11 countries). This leads to obvious conclusion that EU
Member States are pursuing restrictive policies as a consequence of the rising of public debt and
budget deficit. It is possible to compare the countries with the share of public revenues over 50%,
which was discussed in the analysis of the Appendix.

It is found that the same countries are in both cases (with the exception of Denmark, which is on
the limit with 49.9% of public expenditures. Higher public expenditures also require higher revenues
as a necessary financing source. The manner of collecting these revenues is not discussed because
that is not the topic of this research. If the range of public expenditures to GDP was set between 40-
50%, then the majority of EU countries would belong to this group. Even 64% of EU Member States
(18 out of 28) have a share of public expenditure within these borders. In this group, Sweden has the
largest share (49.9%) in 2018 and is at this line since 2015. In previous years, the share was over 50%.
The example of Greece is also interesting because this country had the largest share of public
expenditures in GDP for several years. The highest value was reached in 2013, 62.3% of GDP. Values
have been constantly declining since 2015 and reduced to 46.7% of GDP in 2018. The example of
Ireland that shows a very high value (65.1%) for the public expenditure share of GDP in 2010. This
participation is also a record in the list of these countries throughout the observed period. Excessive
public expenditures, compared to public revenues in the same year, required changes in economic
policies. Accepted restrictive measures, which had to be taken, quickly began to give results. From
2011 to 2018, there was a continuous decline in the share of public expenditures in GDP.

4. Materials and Methods. Methodological Framework for Research

Regression analysis was used to define the model for forecasting public expenditures and
revenues. However, you should keep in mind the problems that may arise from its use. Its application
is simpler if large series of data are processed, which is a characteristic of survey questionnaires [29].
Since it is impossible to use surveys for the issues that are the subject of this article, the results may
be questionable. The data we have are based on available statistical reports that do not have a
sufficient amount of data. The available data, for most countries, are constant and comparable only
in the last decade. This can be a problem as it may call into question the fulfillment of the model
justification assumptions [30]. This, in this case, was not a problem, which will be seen in the
interpretation of the results and the justification of the model [31]. A common problem arises in
connection with multicollinearity, but with the development of sophisticated software, they have
been largely overcome, by no means eliminated [32]. The method of inference using regression
analysis can be presented in the following figure. The fulfilled conditions allow the transition to the
next phase of the analysis, such as returning to the previous result of the unfulfilled conditions of the
current one.
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Consider data requirements for regression analysis

1L

Specify and estimate the regression model
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Test the assumptions of regression analysis
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Interpret the regression results
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Validate the regression results
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Use the regression model
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Source: Author's adaptation based on a Concise Guide to Market Research

Figure 1. Conducting a regression analysis.

The collected data was used on the basis of the multiple regression model, that allows to answer
the general question of how well a set of independent variables predicts a dependent variable, as will
be seen next. The analysis was made in terms of revenues and expenditures of EU Member States in
the period 2009-2018. Thus, by using multiple regression analysis, two models are evaluated.

The general model of a multiple linear model can be represented as follows:

Y=o+ B1X1+ B2Xa+ ........ + BraXk1te, €))]

where:
Y - dependent variable (revenues and expenditures for 2018);
X1,X;,....., Xk1- independent (explanatory) variables (revenues and expenditures in 2009-2017);
¢ - accidental mistake;
Bo, B1, B2, Pri- unknown parameters;
The corresponding causal regression function can be represented as follows:

¥1 = bot+ biXuith: Xt ... +br-1Xk1 (),

where are

bo, b1, br1- parameter estimates;

¥i - estimated value for Y.

Given that the real value of the i-th observation Y-Yiis generally not equal to the estimated value
Vi , there are differences between Yii ¥i which is, in fact, a residual ei.

ei=Yi- ¥i respectively Yi=Yi +ei

parameter estimates bo, b1, bi-1 are obtained from the condition where the sum:
S (bO, bl, bk—l) = E?:l E[: = :1:1(YI - ?I} 2= :lzl(YI - bu - bj_Xli__u .bx—ﬂ

is the smallest possible.

The regression model should define two sets of regression equations (revenues and
expenditures), which will largely depend on the validity of the obtained results. We will formulate
two specific hypotheses related to revenues and expenditures, respectively.

H: = the regression model is well defined and revenues for 2018 can be predicted with certainty.
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H: = the regression model is well defined and expenditues for 2018 can be predicted with
certainty.

Interpretation of the obtained results as well as acceptance of H: / Hz2 will be discussed more
detail in the next section (Results and discussion).

5. Results and discussion

Many authors point out the importance of identifying a model of predictable revenues and
expenditures. Table 1 presents descriptive statistics of analyzed data (public revenue).

Table 1. Descriptive Statistics.

N Minimum Maximum Mean Std. Deviation
rl8 280 25.80 56.40 43.57 6.13
Valid N (listwise) 280

Source: Authors’ calculation — SPSS.

The Table 2 shows that the multiple regression was used to analyze the data. It emphasizes the
relationship of one dependent (continuous) variable and multiple independent variables (predictors).
The multiple regression analysis answers the question of how well the set of independent variables
(revenues in period 2009-2017) predicts the dependent variable. All data refers to the EU Member
States in Table in the Appendix.

Table 2. Regression model for the dependent variable: 2018 revenues.

R =.997 R?=.995 ADJUSTED R?=.992 F(9,18) = 409,57 p

Beta Std.Err.of Beta B Std.Err. of B t(18) p-level
Inter 2.553 0.895 2.852 0.010
2009 -0.031 0.106 -0.032 0.109 -0.292 0.773
2010 -0.001 0.233 -0.001 0.254 -0.002 0.008
2011 0.202 0.163 0.212 0.171 1.239 0.231
2012 -0.221 0.275 -0.225 0.280 -0.804 0.431
2013 0.031 0.234 0.031 0.234 0.133 0.895
2014 -0.161 0.149 -0.167 0.155 -1.07 0.295
2015 0.048 0.104 0.049 0.105 0.468 0.644
2016 0.125 0.134 0.119 0.128 0.931 0.363
2017 0.999 0.101 0.964 0.098 9.827 0.001

Source: Authors’ calculation — SPSS.

Multiple regression analysis was used to assess the possibility of forecasting revenues in 2018
based on national and local revenues of EU Member States from 2009 to 2017. Preliminary analysis
showed that the assumptions of normality, linearity, multicollinearity and homogeneity of variances
were not compromised. The model as a whole explained 92% of the total variance F (9.18; 28) = 409.57,
p<0.005. This is an acceptable result. It can be concluded that the model is effective. In the observed
period, beta coefficients for four years are negative, which means that they reduce the value of the
dependent variable (public revenue from 2018), while the beta coefficient in the remaining five years
is positive, which means that they increase the value of the dependent variable. It should be noted
that the results from 2009 and 2013 have the lowest statistical significance. In 2009 (beta =-0.031, p =
0.773) while in 2013 (beta = 0.031, p = 0.895). It is important to emphasize that the values of the beta
coefficient are the lowest in the observed period, which is a mitigating circumstance because they
have the lowest unique contribution to the set model. There were statistically significant results of
revenue from two years to forecast revenue in 2018, both from 2017 (beta = 0.999, p<0.005) and 2010
(beta = -0.001, p <0.05). The validity of the model allows the formulation of a regression equation.
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Thus, the first specific hypothesis related to revenues can be accepted — H1 = the regression model is
well defined and revenue for 2018 can be predicted with certainty.

Abdallah and Ziad [6] came to the conclusion that the movement of revenues is mutually
conditioned. This statistically and mathematically confirms their assumptions. Their
recommendations are related to the determination of predictable models. They considered the
development of public revenue and expenditure in Jordan over the last 40 years and created a model
for forecasting them. However, as shortcomings of the created model, they stated insufficient
statistical validity and significance, a consequence of many factors. They stated that the most
significant ones are inconsistencies and frequent changes in fiscal policy measures, so it is difficult to
monitor the movement of revenues and expenditures, and thus set a model that will be authoritative.

Bretschneider and Schroeder [33] stressed the importance of determining the dependence in the
movement of public revenues so that the established model could predict their movements and thus
highlight on time the advantages or disadvantages of economic policies. Their model explained 81%
of the total variance with a level of statistical significance of p <0.005. As in the case of previously
analyzed authors, this model was created based on data on the movement of public revenues in one
country - Germany in the period 1973-1983.

Caruthers and Wentworth [34] point out that the regression model is the most efficient of
forecasting techniques in the movement of public revenues. They also pointed out its shortcomings,
which we also mentioned in the conclusion. The model they created explained only 59% of the total
variance, which means that it is not well set, regardless of the statistical significance of p <0.005.

The regression equation:

Revenues_2018 = — 0.032*Revenues_2009 — 0.001*Revenues_2010 + 0.212*Revenues_2011 —
0.225*Revenues_2012 + 0.031*Revenues_2013 — 0.167*Revenues_2014 + 0.049*Revenues_2015 +
0.119*Revenues_2016 — 0.964*Revenues_2017

Table 3. Predicted & Residual Values (Spreadsheet1) Dependent variable: revenues ‘18.

Observed Predicted Residual Standard Std.Err Mahalanobis Deleted  Cook's
Value Value Pred. v. Distance = Residual Distance
1 51.800 51.028 0.771 1.230 0.214 3.049 0.905 0.039
2 36.800 36.405 0.394 -1.016 0.456 17.144 1.197 0.310
3 41.500 41.189 0.310 -0.281 0.259 4915 0.397 0.011
4 52.000 52.014 -0.014 1.381 0.371 11.020 -0.025 0.000
5 45.600 45.348 0.251 0.357 0.282 5.961 0.338 0.009
6 39.000 39.457 -0.457 -0.547 0.347 9.530 -0.749 0.070
7 25.800 26.018 -0.218 -2.612 0.516 22.261 -1.560 0.675
8 47.800 48.438 -0.638 0.832 0.444 16.253 -1.761 0.637
9 38.900 38.309 0.590 -0.724 0.227 3.538 0.709 0.027
10  53.500 53.458 0.041 1.603 0.217 3.142 0.049 0.000
11  46.600 46.615 -0.015 0.552 0.361 10.439 -0.027 0.000
12 46.400 46.240 0.159 0.494 0.268 5.331 0.208 0.003
13 39.900 39.682 0.217 -0.512 0.366 10.754 0.383 0.020
14 37.500 37.966 -0.466 -0.776 0.270 5.396 -0.610 0.028
15 34.700 34.646 0.053 -1.286 0.320 7.948 0.079 0.000
16 45.500 44551 0.948 0.235 0.251 4.523 1.190 0.092
17 44.200 44551 -0.351 0.235 0.338 8.983 -0.556 0.036
18  38.800 39.539 -0.739 -0.535 0.230 3.642 -0.891 0.043
19 43.600 44.077 -0.477 0.162 0.240 4.074 -0.586 0.020
20  48.600 48.414 0.185 0.828 0.216 3.100 0.218 0.002
21 41.200 40.424 0.775 -0.399 0.263 5.083 0.999 0.072
22 43.500 43.045 0.454925 0.003 0.274 5.605 0.601 0.028
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23 32.000 31.915 0.084 -1.706 0.440 15.903 0.226 0.010
24 43.100 43.399 -0.299 0.058 0.257 4.789 -0.381 0.009
25 39.900 40.379 -0.479 -0.405 0.433 15.361 -1.213 0.287
26 52.800 53.220 -0.420 1.567 0.255 4.737 -0.532 0.019
27 50.800 51.108 -0.308 1.242 0.334 8.784 -0.482 0.027
28  42.800 43.153 -0.353 0.020 0.510 21.722 -2.213 0,657

Source: Authors’ calculation — SPSS

This is a table obtained by applying multiple regression analysis. Residuals are the differences
between the obtained and the predicted value of the dependent variable.

By applying the standard multiple regression, the prediction of the dependent variable
(Revenues 2018) is based on the models composed of the independent variables (Revenues 2009-
2017).

Multiple regression is very sensitive to atypical points (very large or very small values of the
results). Finding and processing atypical points should be part of the initial data cleaning process.
This should be done for all variables, both dependent and independent used in multiple regression
analysis. The multiple regression program also has special procedures for detecting atypical points.

As the part of a standard multiple regression analysis, this table is used to determine atypical
points. Atypical points can be found by reviewing the Mahalanobis residual distances calculated by
the program. To identify atypical points, we first need to calculate the critical value for the chi-square,
where the number of degrees of freedom is equal to the number of independent variables. With an
level of 0.001 and other independent variables in the model, the critical value for calculating
Mahalanobis distances is 18.47. In order to determine whether any of the examined cases has a
Mahalanobis distance larger than this number, in the table above we need to find a cell in which the
Maximum for Mahalanobis Distance is 17.144. Given that the highest value of Mahalanobis distances
is 17.144 and it is less than the critical value of 18.47, we conclude that there are no atypical points. In
case there are atypical points, such a variables should be excluded from the model and the whole
process should be repeated. The regression equation would be shorter in each subsequent iteration.
This would mean that the number of independent variables affecting the dependent one is
decreasing. An alternative way of determining atypical points is by looking at the values of the
Residuals. In our example, all residuals are rectangularly arranged and most of them are concentrated
in the center (around point 0), which once again confirms that there are no atypical points. The
problem is cases with standardized residual values greater than 3 and less than -3. In our example,
all values are within these limits, so, once again, we can conclude that there are no atypical points.
However, the determination of atypical points using the Mahalonobis distance is more precise.

Next, we consider the value of Cook’s Distance. The problem may be cases for which this
distance exceeds the value 1. From the table above we see that the maximum value (Maximum) for
Cook’s Distance is 0.657 which is less than 1 and indicates that there are no atypical points.

Public expenditures were considered in an identical way. Table 4 presents descriptive statistics
of the analyzed data (public expenditures).

Table 4. Descriptive Statistics.

N Minimum Maximum Mean Std. Deviation
r18 280 25.70 62.30 47.63 6.49
Valid N (listwise) 280

Source: Authors’ calculation — SPSS.

A multiple regression analysis was also conducted to answer the question of how well the set of
independent variables (expenditures 2009-2017) predicts the dependent variable (Table 3). As with
the previous model, all data refer to the EU Member States in Table 5.


https://doi.org/10.20944/preprints202310.0432.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 8 October 2023 doi:10.20944/preprints202310.0432.v1

Table 5. Regression model for dependent variable: 2018 expenditures.

R =.988 R2=.977 ADJUSTED R2=.966 F (9,18) = 87.842 p

Beta Std.Err. of Beta B Std.Err. of B t (18) p-level
Inter 5.955 3.159 1.884 0.075
2009  0.019 0.164 0.026 0.221 0.117 0.907
2010 -0.294 0.120 -0.313 0.128 -2.440 0.025
2011 0.191 0.173 0.218 0.197 1.104 0.283
2012 0.143 0.173 0.144 0.175 0.827 0.418
2013  -0.181 0.122 -0.159 0.107 -1.479 0.156
2014  0.396 0.123 0.400 0.125 3.201 0.004
2015  -0.495 0.253 -0.478 0.244 -1.954 0.066
2016  0.450 0.432 0.424 0.408 1.040 0.311
2017 0.640 0.345 0.612 0.330 1.855 0.079

Source: Authors’ calculation — SPSS.

Multiple regression analysis was used to assess the possibility of forecasting expenditures in
2018 based on expenditure at national and local level of EU Member States from 2009 to 2017.
Preliminary analysis showed that the assumptions of normality, linearity, multicollinearity and
homogeneity of variances were not compromised. The model as a whole explained 97% of the total
variance F (9.18; 28) = 87.842, which makes the model efficient. In the observed period, beta
coefficients have a negative sign for three years, which means that they reduce the value of the
dependent variable (public expenditures from 2018), while the beta coefficient in the remaining six
years is positive, which means that they increase the value of the dependent variable. It should be
noted that the results from 2009 and 2012 have the lowest statistical significance. In 2009 (beta =0.019,
p = 0.907) while in 2012 (beta = 0.143, p = 0.418). It is important to emphasize that the values of the
beta coefficient are the lowest in the observed period, which is a mitigating circumstance because
they have the lowest unique contribution to the set model. The largest unique contribution to
forecasting expenditures in 2018 are expenditures from 2017 (beta is 0.640), 2015 (beta is -0.495) and
2016 (beta is 0.450). The validity of the model allows the formulation of a regression equation. Thus,
the second specific hypothesis related to expenditures can be accepted — Hz = the regression model is
well defined and expenditures for 2018 can be predicted with certainty.

Grupta et al. [22] argued about the importance of expenditures for the successful functioning of
the economy. They considered that one of the main tasks is to determine a model whose application
will reduce economic fluctuations. They set up a model for predicting public expenditures that
explains 90% of the total variance with exceptional statistical significance p <0.005. Developing
countries were analyzed and this is one of the first papers to expand the consideration beyond the
borders of one country, which is an outstanding contribution to the scientific literature.

Schroeder [35] also pointed to problems related to the time series of available data. Since his
research was conducted in 1980, the data are now statistically more comprehensive.

Alawneh [39] has dealt in his work with the impact of public expenditure and public debt on
taxes on the example of Jordan. He tried to set up a model for forecasting public revenues but
managed to set up a statistically significant model only for public expenditures. The model explained
69% of the total variance with p <0.005, which guaranteed statistical significance.

The regression equation:

Expenditures_2018 = 0.026*Expenditures_2009 - 0.313*Expenditures_2010 +
0.218*Expenditures_2011  +  0.144*Expenditures_2012 -  0.159*Expenditures_2013  +
0.400*Expenditures_2014 -  0.478*Expenditures_2015 +  0.424*Expenditures_2016  +

0.612*Expenditures _2017
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The data in Table 6 show that there are no atypical points. This claim is based on Mahalanobis
Distance which must not be above 18.74, Cook’s Distance which must be within (-1; 1), as well as
Residual Values which must be within (-3; 3). A more detailed interpretation of the obtained statistical
results can be found in the opus of the Table 3 and is applicable to the Table 6.

Table 6. Predicted & Residual Values (Spreadsheetl) Dependent variable: expenditures “18.

Observed Predicted Residual Standard Std.Err Mahalanobis Deleted Cook's
Value Value Pred. v. Distance  Residual Distance
1 52.400 52.675 -0.275 1.439 0.470 3.074 -0.324 0.001
2 34.800 36.278 -1.478 -1.050 0.953 15.597 -3.823 0.605
3 40.600 40.154 0.445 -0.461 0.488 3.385 0.530 0.003
4 51.500 51.259 0.240 1.224 0.683 7.559 0.350 0.002
5 43.900 43.676 0.223 0.072 0.491 3.436 0.267 0.000
6 39.500 39.231 0.268 -0.602 0.949 15.464 0.686 0.019
7 25.700 25.570 0.129 -2.676 1.193 15.020 3.443 0.770
8 46.700 45.114 1.585 0.291 0.995 17.106 4.794 0.039
9 41.300 42.630 -1.330 -0.085 0.605 5.725 -1.768 0.052
10  56.000 55.384 0.615 1.850 0.596 5.534 0.810 0.010
11 46.400 46.093 0.306 0.440 0.651 6.778 0.429 0.003
12 48.600 48.738 -0.138 0.841 0.360 1.405 -0.152 0.000
13 44.700 41.683 2.016 -0.229 0.930 14.817 7.259 0.080
14 38.500 37.078 1.421 -0.929 0.611 5.857 1.901 0.061
15  34.000 34.635 -0.635 -1.300 1.078 10.264 -2.975 0.469
16 43.100 42.965 0.134 -0.035 0.746 9.206 0.215 0.001
17 46.500 46.240 0.259 0.462 0.622092 6.092 0.351 0.002
18  36.800 37.553 -0.753 -0.856 0.613 5.907 -1.010 0.017
19  42.200 43.286 -1.086 0.013 0.313 0.832 -1.163 0.006
20  48.500 49.164 -0.664 0.906 0.561 4.774 -0.843 0.010
21  41.500 41.507 -0.007 -0.256 0.485 3.331 -0.009 0.000
22 44.000 45.723 -1.723 0.383 0.795 10.574 -3.010 0.261
23 35.000 34.932 0.067 -1.255 0.721 8.534 0.104 0.000
24 42400 43.083 -0.683 -0.017 1.071 19.978 -3.046 0.486
25  40.600 39.598 1.001 -0.546 0.809 10.994 1.797 0.096
26 53.600 54.006 -0.406 1.641 0.663 7.050 -0.578 0.006
27 49.900 49.586 0.313 0.970 0.480 3.248 0.371 0.001
28  40.800 41.644 -0.844 -0.235 0.363 1.444 -0.926 0.005

Source: Authors’ calculation — SPSS.

6. Conclusions

Synthesis of public revenues and public expenditures is the basis of a stabilization policy that
every country must pursue. At the center of contemporary fiscal theory is budgetary macroeconomic
policy, which is the strongest lever in both stabilization and development policy. Looking at the data
of the share of public revenues and public expenditures in GDP, it is clear that there are significant
variations in results of EU Member States. For this reason, they are grouped categorically, among the
established limits of 30-40%, 40-50% and more than 50%. Countries with a higher share of public
expenditure also have a higher share of public revenue in GDP. This proportion is necessary because
higher expenditures also require higher revenues as a necessary condition of their financing. A more
detailed statistical analysis concerned the possibility of forecasting public expenditures and public
revenues based on their values in previous years. Therefore, multiple regression analysis was used
and significant statistical results were obtained. Namely, in the case of public revenues and public
expenditures, the assumptions of normality, linearity, multicollinearity and homogeneity of variance
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are satisfied. In both cases, the forecasting models were well fitted and the results obtained were
statistically significant, which allowed the creation of regression equations for both public revenues
and public expenditures. Both hypotheses (H1/H2) have been confirmed. A comparison was made
with previous similar research and attempts to create a model for forecasting public revenues and
expenditures, which is the initiator of the topic of this paper. Previous research has created models
for forecasting both categories but related to individual countries and the authors examined either
public revenues or expenditures. In that sense, this research is more comprehensive than all the
previous ones, which has achieved a significant scientific contribution on this topic. This claim is
based on the possibility of implementing the model in all EU member states whose data was taken
into consideration.

The limitations of the model represent a smaller statistical coverage base, so the results would
be much more authoritative if the data was available for a longer period of time. Certainly, in the
years and decades to come, the coverage of data will be wider, and thus the significance of the
obtained results. Creating this or similar models is difficult to implement in developing countries due
to poor statistical coverage of the required data. In some cases, data are not available even on an
annual basis. There is also a problem with monthly reports, which generally do not provide an
opportunity to perform an analysis. In addition, as a shortcoming of the model, we can mention the
consideration of only one independent variable in the prediction of the dependent, both in case of
public revenue and in the case of public expenditure. The challenge for future authors may be to
include some more independent variables in forecasting the categories of public revenues and
expenditures. Also, it would be interesting to make forecasting models in developed and
underdeveloped countries and see what the differences and similarities are in that case. It would be
challenging for authors on this topic to create a forecasting model of total public revenues and public
expenditures where their categories would be set as independent variables and examined which one
have the biggest impact and statistical significance. This would be of big importance, especially in
the crisis periods we are facing, because governments could focus on certain categories when quick
and positive results are needed, regardless the fact that they would still be unsustainable in the long
term. Facing management of public revenues and expenditures through future surveys, authors
should specify the most effective measures and instruments.

This model, on the other hand has possibility of application in practice. One of the most
important is certainly the prediction of defined categories. The ability to predict trends of public
revenues and expenditures facilitates the precision of defining budget policies. The ability to predict
trends in public revenues and expenditures facilitates the precision of defining budget policies. Thus,
problems that may be caused by insufficient or excessive public revenues and expenditures can be
seen in time. This leaves enough or at least more space for the creators of macroeconomic policies to
be able to adopt measures in time that will bring positive results both in the long term and in the
short term and enable the achievement of all macroeconomic goals.
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Appendix A

Total public revenues as the % of GDP in the EU Member States

Years
States '09 10 11 12 13 14 '15 '16 17 18
Belgium 48.8 493 503 51.6 52.7 52.2 514 50.7 51.3 51.8
Bulgaria 353 331 319 34.1 37.3 37.7 38.8 35.2 36.2 36.8

Czech Rep. 387 393 403 405 414 403 41.1 40.2 40.5 41.5
Denmark 53.7 540 544 545 54.6 564  53.2 52.6 52.6 52.0
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Germany 443 430 438 443 445 445 445 448 45.0 45.6

Estonia 439 407 386 39.0 38.3 38.5 39.7  39.1 38.9 39.0
Ireland 332 330 337 340 34.2 33.8 27.0 26.9 26.0 25.8
Greece 389 413 438 469 49.1 46.6 479 49.4 48.1 47.8

Spain 348 362 362 376 386 38.9 38.5 37.7 37.9 38.9
France 50.0 50.0 511 521 53.1 53.3 53.2 53.0 53.6 53.5
Croatia 423 417 406 425 424 429 45.2 46.3 46.1 46.6

Italy 459 457 457 479 48.1 47.9 47.7  46.5 46.5 46.4
Cyprus 367 373 367 364 @ 36.7 39.8 39.3 38.3 39.1 39.9
Latvia 350 368 362 368 36.6 36.6 369 37.0 37.2 37.5

Lithuania 358 354 335 33.0 32.9 34.0 34.6 344 33.6 34.7
Luxembourg 445 435 429 444 443 43.3 43.3 43.7 44.4 45.5

Hungary 459 448 441 461 46.7 469 48.2 45.1 44.7 44.2
Malta 386 387 388 392 39.5 39.4 38.5 37.4 39.2 38.8
Netherlands 425 426 424 428 43.6 43.6 42.6 43.6 43.7 43.6
Austria 48.8 484 483 49.0 49.7 49.7  50.1 48.7 48.4 48.6
Poland 378 385 391 391 38.5 38.7 390 38.9 39.7 41.2
Portugal 404 406 426 429 45.1 44.6 43.8 42.8 42.7 43.5
Romania 303 331 341 337 333 34.1 35.4 31.8 30.9 32.0
Slovenia 424 436 433 445 44.8 44.4 44.9 43.4 43.2 43.1
Slovakia 363 347 365 363 38.7 39.3 425 39.2 39.4 39.9
Finland 522 521 533 54.0 54.9 54.9 54.3 54.2 53.4 52.8
Sweden 520 50.7 50.1  50.3 50.6 49.5 49.8 50.8 50.9 50.8
UK 372 383 388 402 40.6 43.7  40.6 36.9 43.8 42.8

Source: Prepared by authors based on [Eurostat].

Appendix B
Total public expenditures as the % of GDP in the EU Member States

Years
States '09 10 11 12 13 14 '15 '16 17 18
Belgium 542 533 545 559 55.9 55.3 53.7 53.1 52.1 52.4
Bulgaria 394 362 338 34.5 37.7 43.2 40.5 35.1 35.0 34.8

Czech Rep. 442 435 43.0 445 42.6 42.4 41.7 39.5 38.9 40.6
Denmark 565 56.7 564  58.0 55.8 55.2 54.5 52.7 51.2 51.5
Germany 476 473 447 443 447 440 43.7 439 43.9 43.9

Estonia 46.1 405 374 393 38.5 37.8 39.6 39.5 39.3 39.5
Ireland 47.0 651 466 421 40.4 37.5 29.0 27.6 26.3 25.7
Greece 541 525 541 55.7 62.3 50.2 53.5 48.9 47.3 46.7

Spain 458 456 458 481 45.6 44.8 43.7 422 41.0 41.3
France 572 569 563 57.1 57.2 57.2 56.8 56.6 56.4 56.0
Croatia 483 480 485 4738 47.6 48.1 48.3 47.3 45.3 46.4

Italy 512 499 494  50.8 51.1 50.9 50.3 49.0 48.9 48.6
Cyprus 421 420 423 419 41.9 48.8 40.6 38.0 37.4 44.7
Latvia 446 454 405  38.0 37.7 38.1 38.2 37.0 37.8 38.5

Lithuania 449 423 425  36.1 35.5 34.6 349 34.1 33.1 34.0
Luxembourg 451 441 424 441 43.3 42.0 41.9 41.9 43.0 43.1
Hungary 504 493 495 485 494 49.5 50.1 46.8 46.9 46.5
Malta 419 411 412 427 419 41.1 39.6 36.5 35.7 36.8
Netherlands 476 479 468 46.8 46.5 45.7 44.6 43.6 42.5 42.2
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Austria 541 528 509 512 51.6 52.4 51.1 50.3 49.2 48.5

Poland 45.0 458 439 429 42.6 42.4 41.7 41.1 41.2 41.5

Portugal 502 51.8 50.0 485 49.9 51.8 48.2 44.8 45.7 44.0
Romania 394 400 395 373 35.4 35.3 36.1 34.5 33.6 35.0
Slovenia 482 493 50.0 485 59.5 49.9 47.7 45.3 43.2 42.4
Slovakia 441 421 408 40.6 41.4 42.0 45.1 41.5 40.2 40.6
Finland 548 548 544  56.2 57.5 58.1 57.0 55.9 54.2 53.6

Sweden 527 508 503 513 52.0 51.1 49.8 49.8 49.4 49.9
UK 473 476 459 457 439 43.0 42.2 414 41.0 40.8

Source: Prepared by authors based on [Eurostat].
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