
 

20 

ECONOMETRIC ANALYSIS OF THE RELATIONS BETWEEN 

AVAILABLE INCOME 
 

Catalin Emanuel Ciobota1 
 

 Abstract: 

The tax system and the tax burden, as we have identified in previous statistical analyzes are factors that can 

support development, insofar as they are balanced between different categories of taxpayers and apply at a level 

accepted by them. In practice, the efficiency of taxes, as revenues to the state budget, is adjusted by their collection 

rate, which, for various reasons - subjective or objective - varies in significant proportions at the state level.  
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Introduction 

Because, as we have shown, in Romania the collection rate is among the lowest, and tax 

revenues throughout the transition period have been a major constraint on promoting public 

investment as a support for development, we will further analyze the direct link between the 

various categories of revenues subject to taxation and GDP dynamics. In this way, it can be 

highlighted whether the persistence of poverty in Romania, respectively the reduced dynamics 

of its reduction is an effect of applying an inadequate fiscal model to the distribution system 

of potential income / gain of taxpayers or depends more on the tax burden and perception to 

this social responsibility. From the analysis of the considered data series we then move on to 

the development of a panel model, to identify the link between a) adjusted gross disposable 

income of households, gross domestic product and employee remuneration and b) poverty 

rate, budget expenditures and remuneration of employees. 
 

Research methodology 

1. The nature of the series 

a. "GDP - Gross Domestic Product" series 

Gross domestic product at market prices, current prices, in PPS per capita 

(Gross domestic product at market prices, PPS per capita) is tested. The stationarity 

tests for the level series are applied. 
 

Table no. 1. Testing the grossness of the gross GDP series 

Date: 2000 2016 

Exogenous variables: individual effects 

Automatic selection of the maximum offset 

Automatic gap length selection based on SIC: 0 to 2 
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The Levin, Lin & Chu test rejects the hypothesis that the GDP series has unit root in the 

panel. The Im, Pesaran and Shin W-state, ADF - Fisher Chi-square and PP - Fisher Chi-

square tests do not reject the unit root hypothesis for the individual series. Since the series is 

not stationary in level, we test the stationarity of the GDP series calculated by simple 

differentiation, ie: d(GDPit) = GDPit¬ – GDPi,¬t-1. 

The tests are presented in the following table. 

 

Table no. 2. Testing the stationarity of the differentiated GDP series 

Exogenous variables: individual effects 

Automatic selection of the maximum offset 

Automatic gap length selection based on SIC: 0 to 2 

 
The Levin, Lin & Chu test rejects the hypothesis that the series (GDP) has unit root in 

the panel. The tests Im, Pesaran and Shin W-state, ADF - Fisher Chi-square and PP - Fisher 

Chi-square reject the unit root hypothesis for the individual series. 

Given the test results, in econometric models, the series GDP - Gross domestic product 

at market prices, current prices in PPS per capita (Gross domestic product at market prices, 

Current prices, PPS per capita) can be used in level, only for the panel as a whole, and if it is 

used to estimate individual effects, then it will be differentiated. 
 

b. Series "Adjusted gross disposable income of households per person in PPS" 

The seasonality of the VSPA series - Adjusted gross disposable income of households per 

person in PPS is tested. Stationarity tests are applied for level series. 

Table no.3. Gross VSPA series stationarity testing 

Date: 2005 2015 

Exogenous variables: individual effects 

Automatic selection of the maximum offset 

Automatic gap length selection based on SIC: 0 to 2 
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The Levin, Lin & Chu test rejects the hypothesis that the VSPA series has unit root in 

the panel and also the PP - Fisher Chi-square test rejects the unit root hypothesis for the 

individual series. Although the Im, Pesaran and Shin W-state and ADF - Fisher Chi-square 

tests do not reject the unit root hypothesis for the individual series, we will consider the 

Phillips-Perron type test, due to the small number of degrees of freedom, the individual series 

has only 11 records, corresponding to the period 2005-2015. 

As such, in econometric models, the series VSPA - Adjusted Gross Disposable 

Household Income per Person in PPS (Adjusted Gross Disposable Household Income per 

Person in SPA) can be used level, in econometric equations. 
 

c. Series "Remuneration of employees per hour worked, in euro" 

The stationarity of the ULC series is tested - "Compensation of employees per hour worked, 

in euro" (Compensation of employees per hour worked, euro). Stationarity tests are applied for 

level series. 

 

Table no. 4. Gross ULC series stationarity testing 

Date: 2000 2017 

Exogenous variables: individual effects 

Automatic selection of the maximum offset 

Automatic gap length selection based on SIC: 0 to 2 

 
 

The Levin, Lin & Chu test rejects the hypothesis that the ULC series presents unit root 

in the panel and also the PP - Fisher Chi-square and ADF - Fisher Chi-square tests reject the 

unit root hypothesis for individual evenings. Although the Im, Pesaran and Shin W-state test 

does not reject the unit root hypothesis for individual series, we will still consider the Phillips-

Perron type test, due to the small number of degrees of freedom (individual series have 17 

records, corresponding to the period 2000- 2016). Consequently, in econometric models, the 

ULC series - Remuneration of employees per hour worked, in euros can be used in level, in 

econometric equations. 
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d. "Share of total general government expenditure in GDP" series 

The stationarity of the series The share of total general government expenditure in 

GDP (%) is tested. The stationarity tests for the level series are applied. 

 

Table no.5. Testing the seasonality of the series Share of total general government 

expenditure in gross GDP (%) 

Date: 2000 2016 

Exogenous variables: individual effects 

Automatic selection of the maximum offset 

Automatic gap length selection based on SIC: 0 to 3 

 
 

The Levin, Lin & Chu test rejects the hypothesis that the CHELT series presents unit 

root in the panel and also the Im, Pesaran and Shin W-state tests, ADF - Fisher Chi-square 

and PP - Fisher Chi-square reject the unit root hypothesis for the individual series. 

Consequently, in econometric models, the series The share of total general government 

expenditure in GDP (%) can be used in level, in econometric equations. 

 

e. "Poverty Risk" Series 

The stationaryness of the series is tested the risk of poverty (limit point 60% of the median 

income equivalent after social transfers), thousands of people (RPR60) and in percentages 

(RPR60P), respectively the risk of poverty (limit point 70% of the average equivalent income), 

thousands of persons (RPR70) and in percentages (RPR70P). The stationarity tests for the level 

series are applied. 

 

e1. At-risk-of-poverty (60% of median equivalent income, after social transfers), thousands 

 

Table no.6. Testing the seasonality of the series Poverty risk (limit point 60% of the median 

equivalent income, after social transfers) thousands of gross persons 

Date: 2000 2016 

Exogenous variables: individual effects 

Automatic selection of the maximum offset 

Automatic gap length selection based on SIC: 0 to 1 



 

24 

 
 

The Levin, Lin & Chu test rejects the hypothesis that the RPR60 series has unit root in 

the panel and also the Im, Pesaran and Shin W-state tests, ADF - Fisher Chi-square and PP - 

Fisher Chi-square reject the unit root hypothesis for the individual series. Consequently, in 

econometric models, the RPR60 series - the risk of poverty (limit point 60% of the median 

income equivalent to social transfers), thousands of people can be used in the level. 

 

e2. Poverty risk (60% of median equivalent income, after social transfers), percentages 

Table no.7. Testing the series' stationarity Risk of poverty (60% of median equivalent 

income, after social transfers) gross percentages 

Date: 2000 2016 

Exogenous variables: individual effects 

Automatic selection of the maximum offset 

Automatic gap length selection based on SIC: 0 to 1 

 

 
The Levin, Lin & Chu test rejects the hypothesis that the RPR60P series has unit root in the 

panel and also the Im, Pesaran and Shin W-state tests, ADF - Fisher Chi-square and PP - Fisher 

Chi-square reject the unit root hypothesis for the individual series. Consequently, in econometric 

models, the RPR60P series - the risk of poverty (limit point 60% of the median income equivalent 

to social transfers), in percentages can be used at the level. 
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e3. At-risk-of-poverty (limit point 70% of average equivalent income), thousands of people 
 

Table no.8. Stability test of the series Poverty risk (limit point 70% of the equivalent 

median income) thousands of people 

Sample: 2000 2016 

Exogenous variables: individual effects 

Automatic selection of the maximum offset 

Automatic gap length selection based on SIC: 0 to 1 

 

 
The Levin, Lin & Chu test rejects the hypothesis that the RPR70 series has unit root in the 

panel and also the Im, Pesaran and Shin W-state tests, ADF - Fisher Chi-square and PP - Fisher 

Chi-square reject the unit root hypothesis for the individual series. Consequently, in econometric 

models, the RPR70 series - the risk of poverty (limit point 70% of the average equivalent 

income), thousands of people can be used in the level. 
 

e3. Poverty risk (cut-off point 70% of average equivalent income), percentages 

Table no.9. Testing the stationaryness of the series Poverty risk (limit point 70% of median 

equivalent income) percent 

Date: 2000 2016 

Exogenous variables: individual effects 

Automatic selection of the maximum offset 

Automatic gap length selection based on SIC: 0 to 1 
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Testul Levin, Lin & Chu respinge ipoteza conform căreia seria RPR70P prezintă 

rădăcină unitate în panel. Testul  PP - Fisher Chi-square resping ipoteza de rădăcină unitate 

pentru seria individuală. Testele Im, Pesaran and Shin W-stat, ADF - Fisher Chi-square și PP 

- Fisher Chi-square nu resping ipoteza de rădăcină unitate pentru seria individuală, dar pragul 

de acceptare este relativ modest (16%, respectiv 13%). Vom lua în considerare testul de tip 

Phillips-Perron, datorită numărului mic de grade de libertate pentru seria individuală. În 

consecință, în modelele econometrice, seria RPR70P – riscul de sărăcie (punct limită 70% din 

venitul mediu echivalat), procente poate fi folosită în nivel. 

 

2. Panel type econometric models 

The links between the variables, on two coordinates, are further tested 

a) The link between the adjusted gross disposable income of households, the gross 

domestic product and the remuneration of employees 

b) The link between the poverty rate, budget expenditures and employees' remuneration 

 

2.1. The link between adjusted gross disposable income of households, gross domestic 

product and employee remuneration 

It examines the link between adjusted gross disposable income of households (per 

capita, in PPS), gross domestic product (at market prices, current prices, in PPS, per capita) 

and the remuneration of employees (per hour worked, in euros). 

The model tested is as follows: 

 

VSPAi,t = a0 + a1GDPit + a2ULCit + μi + γt + et, 

where 

VSPAi, t - adjusted gross disposable income of households (per capita, in PPS), in country 

i, year t; 

GDPit - gross domestic product (at market prices, current prices, in PPS, per capita), in 

country i, year t; 

ULCit - remuneration of employees (per hour worked, in euros), in country i, year t; 

μi - individual country-specific effect i, invariable over time; 

γt - the specific effect of year t, invariable in cross section; 

eit¬ - error variable (idiosyncratic error); 

a0, a1, a2 - homogeneity coefficients of the model. 

The link between income and GDP is expected to be positive (a1> 0) and also the link 

between income and employee remuneration is positive (a2> 0). 

 

a. Homogeneous panel 

A homogeneous model (without individual effects between countries, or over time) of the type: 

VSPAi, t = a0 + a1GDPit + a2ULCit + et, 

The results are presented in the following table: 

Table no.10. VSPA regression analysis - GDP, ULC, homogeneous panel 

Dependent variables: VSPA 

Method: Pooled EGLS (Period SUR) 

Date (adjusted): 2005 2016 

Remarks included: 12 after adjustment 

Cross-sections: 26 

Total (balanced) observations in the panel: 287 
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The panel does not include Malta and Luxembourg, due to the lack of EUROSTAT data 

on adjusted gross disposable income of households for those countries. 

The model was estimated using the SUR [Seemingly Unrelated Regression] method, a 

method that takes into account the possibility of correlating errors between countries (the 

possibility that a shock, such as a crisis, may affect all countries at some point). 

The model is significantly econometric, and the coefficients are statistically significant. 

The model explains 82% of the dynamics of disposable income of households. The 

coefficients have the anticipated sign: â1 = 0.409> 0, which means a positive impact of GDP 

on the disposable income of households and also â2 = 181.07> 0, ie the effect of wages is also 

positive. 

 

b. Individual effects induced by the remuneration of employees 

In order to verify the existence of individual effects specific to each country, a model of 

the following type is constructed: 

VSPAi, t = a0 + a1GDPit + (a2 + μi) ULCit + et, 

that is, the distribution by country of the effect induced by workers' remuneration on 

disposable income of households is analyzed. The estimated model is as follows: 

Tabelul nr.11. Analiza de regresie VSPA – GDP, ULC, țări 

Dependent variables: VSPA 

Method: Pooled EGLS (Period SUR) 

Date (adjusted): 2005 2012 

Remarks included: 8 after adjustment 

Cross-sections: 26 

Total (balanced) observations in the panel: 208 

Linear estimation after one-step weighting matrix 

Period SUR (PCSE) standard errors & covariance (d.f. corrected) 
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29 

 
 

The model does not include Malta and Luxembourg, due to the lack of EUROSTAT 

data on adjusted gross disposable income of households for those countries. 

Like the previous model, the SUR (seemingly unrelated regression) method was used in 

the estimation, which takes into account the possibility of correlating errors between 

countries. The structure between countries and the dynamics of GDP positively influence the 

evolution of the gross disposable income of households. The impact coefficient is â1 = 

0.4745, which means that a one-unit increase in GDP is associated with a 0.4745-unit increase 

in household income. In the model, the effect of remuneration on the gross disposable income 

of households was distributed by country (a2 coefficients were associated with μi). The 

individual effects (country specific) are statistically significant and positive 

 

c. Individual effects induced by employee remuneration and GDP change 

In the model with country-specific effects, the evolution of GDP was not distributed by 

including individual impact coefficients (at country level), because the GDP series is only 

stationary globally (in the panel), and the individual GDP series is not stationary. In order to 

verify the existence of specific effects induced by the structure between countries and the 

dynamics of GDP, the theoretical model was modified, taking into account the fact that, 

individually, GDPi is a non-stationary series in level, but stationary after the first difference. 

Built model is: 

VSPAi, t = a0 + (a1 + δi) · d (GDPit) + (a2 + μi) · ULCit + et, 

where are the individual coefficients that measure the impact of GDP at the level of 

each country on the disposable income of households. The estimated model is as follows: 

Table no.12. VSPA regression analysis - GDP, ULC, countries 

Dependent variables: VSPA 

Method: Pooled EGLS (Period SUR) 

Data (adjusted): 2005 2016 

Remarks included: 12 after adjustment 

Number of countries included: 26 

Total number of comments: 287 

Linear estimation after one-step weighting matrix 
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Conclusions 

The homogeneity coefficient (â0 = 604.0904) is positive and significant at the 5% 

threshold (0.0828: 2 = 0.0414 <0.05). Otherwise, all coefficients in the model are statistically 

significant, at the standard threshold of 1%, the model as a whole is econometrically 

significant (F-statistic = 11293.56 and the associated probability is Prob (F-statistic) = 

0.000000), and the errors are not autocorrelated ( Durbin-Watson = 2.033145). The model 

explains in 99.96% the variation of the disposable incomes of the households. 
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As in the previous model, disposable income is positively correlated with the 

remuneration of employees in 20 of the 26 countries analyzed, between 2005 and 2015. 

Exceptions are the Czech Republic, Hungary, Poland, Romania, the Netherlands and the 

United Kingdom. 

Regarding the individual (country-differentiated) effect of GDP on household 

disposable income (δ-dGDP coefficients), all impact coefficients are positive and are much 

higher than the average in countries for which the impact of ULC is negative. Compared to 

the average value (value in the homogeneous model, â1 = 0.409), the δ-dGDP coefficients are 

0.6629 for the Czech Republic, 0.7389 for Hungary, 0.7766 for Poland, 0.9208 for Romania, 

0.7046 for the Netherlands and 0.7894 for the United Kingdom. 

For Romania, the model extracted from the panel is: 

VSPA_RO = 604.09043 + 0.92081 · GDP_RO - 881.99783 · ULC_RO 

which means that, in Romania, in the period 2005 - 2015, the main factor that led to the 

increase of the disposable income of the households was the GDP dynamics and less the 

evolution of the employees' remuneration. 
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