
AN EMPIRICAL STUDY ON THE SOLVENCY OF THE STATE OF 
MINAS GERAIS: 1998-2005 

Heglehyschynton Valério Marçal  
 Catholic University of Brasilia: marcal@ucb.br 

Tito Belchior Silva Moreira* 
Universidade Católica de Brasília: tito@pos.ucb.br 

Joaquim Ramalho de Albuquerque 
Tribunal de Contas da União: Joaquimra@tcu.gov.br 

 
* Correspondent author: SQN 308, Bl. A, Apto.101, Asa Norte, Brasilia-DF, Brazil. E-mail: 
Tito@pos.ucb.br 
 
Abstract 
This article evaluates the degree of solvency of Minas Gerais State in period from 1998 to 2005 throughout of 
a financial analyses based on adjusted price table and statistic study of evaluate revenue and expenditures 
fluxes of the respective Brazilian State. This study of solvency of debt follows the Hamilton and Flavin (1986), 
Hakkio and Hush (1991) and Tanner and Liu (1994). Based on an adjusted price table, the results show that, 
considering the limit of 13% of real net revenue for payment of financial debt, it does not seems probably that 
Minas Gerais would pay the debt at the end of contract with the Federal Government. The econometric results 
corroborate the analysis commented, indicating the there is not empirical evidence of solvency of the public 
debt of Minas Gerais State.  
 
1. Introduction 
This study tests the degree of debt solvency of the state of Minas Gerais through a financial 
analysis based on an adjusted price table and a set of statistical study on the development of 
revenue streams and expenditures of the government of Minas Gerais. The interest in these 
financial flows focuses on the period between January 1998 and December 2005. The 
financial analysis based on the price table and the econometric analysis of the time series of 
government revenues and expenditures from the economic point of view, are relevant to an 
assessment of debt solvency of Minas Gerais with the Federal Government and, 
consequently, the possibility of emergence of new liabilities to be covered by the Federal 
Treasury upon the expiration of funding provided in the agreement. Our study of debt 
solvency follows the approaches of Hamilton and Flavin (1986), Hakkio and Hush (1991) 
and Tanner and Liu (1994). 
 
 The debt of a government is considered solvent if the present discounted value (PDV) of 
their current and future spending is not greater than the PDV of the trajectory of their 
current and future net income, of any initial indebtedness. It is sustainable if it is reputable 
solvent without a major correction in the future, which might not be feasible or desirable, 
for economic or political reasons (Goldfajn, 2000). In December 2005 the claims arising 
from the renegotiation of debts of states and municipalities reached R$ 378.9 billion, 
meaning 48.7 % of R$ 778.1 billion of the Federal government´s financial assets. This large 
relative participation highlights the need to verify the creditworthiness of the debts of states 
and municipalities with the Federal Government. 
 
The most recent refinance debt of the state of Minas Gerais with the Federal Government 
was built from points set on January 16, 1998, between the two entities, based on Law 
number 9,946, of September 11, 1996, ratified by Senate Resolution number 44, 1998, 
which authorized the state of Minas Gerais to signing the confession, Promise assumption, 
debt consolidation and refinancing. These points refer to several debts to be included in the 

Heglehyschynton Valério Marçal, 
Tito Belchior Silva Moreira, Joaquim Ramalho de Albuquerque, Int.J.Eco. Res., 2014, v5i2, 18-27 

ISSN: 2229-6158

IJER | MAR - APR 2014 
Available online@www.ijeronline.com 

19

mailto:Tito@pos.ucb.br�


agreement, at the interest rate and inflation adjustment applicable to the refinancing, the 
deadlines, and the fiscal adjustment established in the restructuring program. 
On this basis the Contract Number 004/98/STN/COAFI of February 18, 1998 was signed, 
by which the initial outstanding balance of R$ 11,827.5million is divided into three groups. 
The first part includes the costs incurred by the Federal Government at the reference date of 
the contract, as authorized by § 4 of Article 3 of Law number 9.496/97, and represented an 
amount of R $ 1,591.8 million. The second consists of the portion to be repaid with property 
and rights in the amount of R$ 972.9 million. The third and last in the amount of R $ 
10,235.8 million, the amount is to be amortized in 360 monthly and consecutive installments 
calculated based on the price table , limited to monthly expenditure of 1/12 ( one twelfth) of 
13 % of real net income. The outstanding balance is adjusted by the sum of the GPI-DI with 
7.5 % set in the Agreement, and any balance at the end of the stipulated period would be 
paid off in ten years, not limited to impairment of storage. 
           
Part of the strategy was the refinancing by the National Treasury, the credit of the federal 
entity Program to Stimulate the Reduction of State Public Sector in Banking Activity - 
PROES for the restructuring of the financial system of the state , pursuant to Provisional 
Measure Number 2.192-70/98 , which included the privatization of Royal Bank of Credit of 
Minas Gerais , the State Bank of Minas Gerais , the transformation of the Development 
Bank of Minas Gerais in sponsoring agency and the completion of the liquidation process of 
the State Savings Bank (Minascaixa). 
 
This is an administrative-legal control model of sub- national spheres borrowing, in which 
the Federal Government assumes liabilities of the federal entities and receives a credit for 
those liabilities conditioning the unties to a set of restrictions on tax and administrative, with 
the guarantee represented by the possibility of redemption of transfers from the federal level 
and even own revenue of states and municipalities. The Federal Government agreement 
specifies the requirement to issue legal provisions in state / municipal and federal level, 
authorizing blocking financial transfers when the entity turns to a default. It also specifies 
fiscal targets to be met by states and municipalities, assets sales and privatization / 
liquidation of state banks. From there onward, turns to pay and receive debits and credits 
and monitor the compliance of the established restrictions set. The technical framework for 
the preparation and monitoring methodologies are reasonably consistent and reproduce the 
experience of the Federal Government with international organizations. 
 
Considering that the actual net revenue of the states of the Federation is almost 7% of GDP, 
the establishment of 13 % of actual net revenue would mean a contribution below 1 % of 
GDP to the fiscal targets of the consolidated public sector. Additionally, this strategy 
restricted the fiscal behavior of entities, forcing them to dispose of certain assets with great 
potential to generate budgetary imbalances. 
 
2. Methodological Aspects 
For the application of this methodology monthly observations beginning in January 1998 
and ending in December 2005 relating to the total revenue and total expenditure were used. 
Also we used annual data from 2000 to 2005 for graphical analysis of primary and nominal 
results, financial debt and real net income. The variables were deflated by the GPI - DI 
(source IPEA), which is the main index of the debts of the State of Minas Gerais.   The data 
source is Ministry of Finance - National Treasury. 
 
We should mention that our analysis considers the real values of the economic series.   This 
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approach is also followed by Cavalcanti (1999). However the use of variables (income and 
expense) as proportions of the product is the most appropriate and usual for the study of 
domestic debt solvency measure. This is the approach used in Issler and Lima (2000). 
However, we do not have the monthly availability of the GDP of the members of the 
federation, which prevents us from realizing the solvency test more adequately. 
          Another important limitation to be highlighted is that the Treasury itself considers 
only the revenue and expenditure series from 2000 are reliable, since the tax adjustments 
began to be worked out between the Treasury and the State of Minas Gerais from 1998. It 
could be considered that only in the years 1998 and 1999; the fiscal authorities of Minas 
Gerais and the National Treasury addressed the tax adjustment in a way that the data and 
information become more reliable. 
 
2.1   Stochastic Equilibrium Model of Intertemporal Budget Deficit. 
         As literature shows, there are several ways to test the balance of the intertemporal 
budget deficit. Hakkio and Rush (1991) estimated the equation 
 
                          

t t ty xα β µ= + +
                                                    (1)  

where ty  is the government revenue and tx  is government expenditure including the 
interest payments on the debt. Equation (1) can be interpreted as a test of intertemporal 
budget balance under certain conditions. Revenues and government expenditures follow a 
random walk with trend τ  and σ  respectively. It is assumed that the real rate of interest tr  
is stationary with mean r. 
 
Based on these assumptions, Hakkio and Rush demonstrate that one of the conditions for 
intertemporal solvency is the co integration of ty  and tx . Moreover, β=1 is a prerequisite to 
ensure that the discounted value of debt tends to zero in an infinite horizon. 
 
We emphasize that following the same line of Hamilton and Flavin (1986), Hakkio and 
Rusch (1991), we study the intertemporal solvency of the government debt. However, 
unlike the work hitherto carried out, the authors address the issue focusing on the co-
integration between spending and government revenues. Within this methodology, also 
highlights the works of Kremers (1989) and Bohn (1991). 
 
To test the long-term relationship between income and expenditure it is necessary to 
estimate equation ( 1 ) above  mentioned . Initially, we have to test if the level variables as 
explained in equation (1) are stationary, i.e. have constant means and variances along time. 
If not, the regression will be spurious and the estimated coefficient α and β will not reflect 
the true relationship between the variables. If they are not stationary, indicating that they are 
integrated in order of 1, that is, indicating that they are stationary only in the first difference, 
the co integration test can be realized. If they co integrate, equation (1) can be tested. 
 
Also noteworthy is that the occurrence of seasonality of revenue and expenditure series are 
usual in time series, such that we will use seasonal dummies to eliminate this component in 
order to ensure that the regression is not spurious. Finally it is worth noting that after 
eliminating the components of seasonality and ensures that the series are stationary, we 
could then analyze the regressions. However, these regressions will be validated only if they 
have no serial correlation of waste (stochastic errors). Such a test will be done based on the 
correlogram of waste for each of the regressions. 
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As is noted in the next section, the variables are stationary at level . In this case the co 
integration test is not necessary. It could also be noted that there are problems of seasonality 
of the actual revenue and actual expenditure series. In this context, the stationary of the 
series obtained considering the seasonal effect, equation (1) is estimated and if the estimated 
coefficient  β is statistically equal to one, and then we have the necessary required solvency 
condition of the debt of Minas Gerais. 
 
According to equation (1), revenue is a function of expenditure. However, the solvency ratio 
can be tested in the reverse order: the expense can be determined by revenue. To determine 
which the best equation is, we will use the correlogram test, which will indicate if there is 
serial correlation in the residuals. If there is no serial correlation, a case known as white 
noise, then the equation is validated. In order not to have a serial correlation, the value of the 
correlations for each of the lags should not be statistically significant. In this case each of 
the spikes must be contained in the confidence interval of 95%. This methodology is widely 
known and can be consulted in Johnston and DiNardo(1997), for example. It is worth noting 
that the standard significance level of 5 % for the analysis of (no) rejection of hypothesis 
tests throughout the paper will be used. 
 
3. Econometric analysis 
Figures 1- 4 show the evolution of flows of a financial nature. It could be observed from 
Figure 1 that the actual revenue does not evolve in a similar way to the actual expense in the 
period January 1998 to December 2005. It can be seen that there are regular peaks along the 
series. The monthly series seem to exhibit seasonal patterns. If this is confirmed, then we 
will have to remove them in order to test the stationary of the same. 
 

Figure1: Evolution of Real Revenue and Real Expense 
 

 
 
 
 
 
 
 
 
 
 
 
         Figure 2 shows the annual evolution of the real primary surplus between 2000 and 
2005. It can be noted that there is an increase from 2001, which shows the fiscal effort to 
remedy the public accounts during this period. 
 

Figure 2: Evolution of Real Primary Surplus 
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The graph of Figure 3 shows that the was a reduction in debt only in 2003 and 2005 , which 
shows that  the fiscal effort seems to have been  insufficient  to reduce the debt in the other 
years , 2001, 2002 and 2004 . 
 

         Figure 3: Evolution of Real Public Debt 
 
 
 
 
 
 
 
 
 
 
 
 
 

The favorable performance of the total debt / real net revenue ratio in 2002  as shown in 
Figure 4 , reflected the growth in transfers from the Federal Government , which had a real 
growth of 24.8 % , boosted by the payment of funds of R$ 557 million in December 2002 , 
due to the transfers of federal roads to the state. Own revenues of Minas Gerais, in turn, 
decreased in 4.79 % in relation to the previous year. 
 
Tables 1 and 2 presented below detect seasonal patterns in the months of January and 
December. Table 1 shows that the dummy variables D1, D10 and D12 are statistically 
significant at 5 %. With respect to the dummy variables, it could be observed at the last 
column that if we multiply the probability by 100, except D1, D10 and D12 all have a 
significance level above 5 %, not rejecting the null hypothesis that their estimated 
coefficients are equal to zero. This result confirms the impressions recorded in Figure 1, 
where the series seem to exhibit some seasonality. 
 

     Figure 4: Evolution Ratio Total Debt / Real Net Revenue 
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Table 1:  Test Series Seasonality of Real Revenue and Real Expenditure 
Dependent Variable: Real Revenue 
 

Variable Coefficient Std. Error t-Statistic Prob.   
C 2.46E+08 2.52E+08 0.972954 0.3334 

DTREAL 0.774338 0.141600 5.468478 0.0000 
D1 6.46E+08 2.73E+08 2.364467 0.0204 
D2 -1.04E+08 2.61E+08 -0.399069 0.6909 
D3 48241820 2.60E+08 0.185319 0.8534 
D4 30620636 2.60E+08 0.117715 0.9066 
D5 46949990 2.61E+08 0.180152 0.8575 
D6 1.03E+08 2.61E+08 0.394587 0.6942 
D7 -42616588 2.60E+08 -0.163780 0.8703 
D8 12770194 2.60E+08 0.049096 0.9610 
D10 6.50E+08 2.60E+08 2.498609 0.0144 
D11 1.20E+08 2.60E+08 0.459994 0.6467 
D12 -9.28E+08 3.60E+08 -2.577019 0.0117 

R-squared 0.359932     F-statistic 3.889475 
Durbin-Watson stat 2.059615     Prob(F-statistic) 0.000099 
 
       Table 2, which unlike Table 1 the actual revenue is a function of actual expenditure, 
also shows that the dummy variables D1 and D12 are statistically significant at 5 %. Also it 
could be observed that if the probability of the last column is multiplied by 100, except D1 
and D12 all have a significance level above 5 %, not rejecting the null hypothesis that their 
estimated coefficients are zero. This result also confirms the impressions recorded in Figure 
1, where the series seem to exhibit some seasonality. 
 
       Table 2 :  Seasonality test of Real Revenue and Real Expenditure Series 
Dependent Variable: Real Expenditure 
 

Variable Coefficient Std. Error t-Statistic Prob.   
C 8.14E+08 1.43E+08 5.684411 0.0000 

RTREAL 0.342052 0.062550 5.468478 0.0000 
D1 -6.57E+08 1.73E+08 -3.792115 0.0003 
D2 1.36E+08 1.73E+08 0.784147 0.4352 
D3 -73152436 1.73E+08 -0.423178 0.6733 
D4 11779970 1.73E+08 0.068133 0.9458 
D5 -1.02E+08 1.73E+08 -0.589253 0.5573 
D6 -1.68E+08 1.73E+08 -0.974421 0.3327 
D7 55108449 1.73E+08 0.318798 0.7507 
D8 -19637193 1.73E+08 -0.113600 0.9098 
D10 -1.78E+08 1.78E+08 -0.996947 0.3217 
D11 -58343659 1.73E+08 -0.337287 0.7368 
D12 1.61E+09 1.75E+08 9.199609 0.0000 

R-squared 0.757827     F-statistic 21.64416 
Durbin-Watson stat 1.561099     Prob(F-statistic) 0.000000 
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A necessary condition for the regressions to be validated is that the series should be 
stationary and therefore the regressions would not be spurious. To test the stationary of the 
series we used the ADF unit root test, which attests to the null hypothesis of non-stationary 
series. Therefore, to validate the regressions, the null hypothesis has to be rejected. Tables 3 
and 4 show the unit root tests (ADF) for the series of Real Revenue and Expenditure 
respectively. The dummy variables D1, D10 and D12 remove the seasonal component of the 
series. 
 
The Series of Real Revenue (RTREAL) is stationary with constant and trend, as shown in 
Table 3. Note that the probabilities of the lagged real revenue, RTREAL (-1) variable is less 
than 1 %, indicating the rejection of the null hypothesis that the series is not stationary. 
   
Table 3: ADF Seasonal Unit Root Test - Real Revenue 
Dependent Variable: D(RTREAL) 
 

Variable Coefficient Std. Error t-Statistic Prob.   
C 7.76E+08 1.50E+08 5.190861 0.0000 

RTREAL(-1) -0.904683 0.104618 -8.647452 0.0000 
@TREND 7770000. 2285385. 3.399864 0.0010 

D1 1.26E+08 2.24E+08 0.564104 0.5741 
D12 3.13E+08 2.09E+08 1.499167 0.1373 

R-squared 0.464224     F-statistic 19.49513 
Durbin-Watson stat 1.992528     Prob(F-statistic) 0.000000 
Dependent Variable: D(RTREAL) 
Sample(adjusted): 1998:02 2005:12 
Included observations: 95 after adjusting endpoints 

Variable Coefficient Std. Error t-Statistic Prob.   
C 7.34E+08 1.44E+08 5.081920 0.0000 

RTREAL(-1) -0.887523 0.100693 -8.814157 0.0000 
@TREND 7588291. 2195425. 3.456410 0.0008 

D1 1.50E+08 2.15E+08 0.700024 0.4857 
D10 6.33E+08 2.01E+08 3.151952 0.0022 

R-squared 0.505437     F-statistic 22.99472 
Durbin-Watson stat 1.985588     Prob(F-statistic) 0.000000 

 
According to Table 4, it can be seen that the real expenditure series (DTREAL) is stationary 
with constant and trend. Note that the probabilities of the lagged real spending, DTREAL ( -
1) variable is less than 1 %, indicating the rejection of the null hypothesis that the series is 
not stationary . As both series are stationary, I ( 0 ) , there is  no need to test the co-
integration between series. 
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   Table 4: ADF Seasonal Unit Root Test - Real Expenditure 
Dependent Variable: D(DTREAL) 
 

Variable Coefficient Std. Error t-Statistic Prob.   
C 8.37E+08 83129421 10.07216 0.0000 

DTREAL(-1) -1.165089 0.088935 -13.10047 0.0000 
@TREND 11792124 1309997. 9.001641 0.0000 

D1 -3.56E+08 1.83E+08 -1.951180 0.0541 
D12 1.71E+09 98390650 17.42675 0.0000 

R-squared 0.920796     F-statistic 261.5760 
Durbin-Watson stat 1.787559     Prob(F-statistic) 0.000000 
 
        Based on the foregoing, considering that the series are stationary; we can verify long-
term relationship between Real Expenditure and Real Revenue and vice versa. The results in 
Table 5 show that there is no 1 to 1 relationship between revenue and expenditure, β1 = 
0,306 which is an indicator of debt insolvency. 
              
Table 5 : Long-Term Equation 
Dependent Variable: RTREAL 
 

Variable Coefficient Std. Error t-Statistic Prob.   
C 6.18E+08 1.41E+08 4.381276 0.0000 

DTREAL 0.306138 0.100797 3.037186 0.0031 
@TREND 5464586. 2260541. 2.417380 0.0176 

D1 3.38E+08 2.11E+08 1.603092 0.1123 
R-squared 0.236955     F-statistic 9.523195 
Durbin-Watson stat 1.894396     Prob(F-statistic) 0.000015 
 
          Table 6 shows that the statistical value of β1 = 0,306 is not equal to 1, based on the 
Wald test. The null hypothesis of the Wald test is that the estimated value of   β1 = 0,306 
should be statistically equal to a unity. We can check that F and Chi -square statistics reject 
the null hypothesis that the coefficient β1 is statistically equal to one hypothesis, since the 
values of the probabilities are less than 1 %. In other words, it is evident that there is no one 
to one relationship between revenue and expenditure, which indicates the state of 
insolvency. 
 
Table 6 –Wald  Test 
Test Statistic Value   df     Probability 
F-statistic 47.38652 (1, 92)   0.0000 
Chi-square 47.38652 1   0.0000 

    
Null Hypothesis Summary: 
Normalized Restriction (= 0) Value   Std. Err. 
-1 + C(2) -0.693862 0.100797 
Restrictions are linear in coefficients. 
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We tested the stationary of waste based on the correlogram  and found that the errors are not 
serially correlated, indicating that it is a white noise process . In this case, the prerequisite 
for the regression not to be spurious is validated. As already mentioned, if the regression is 
spurious, the estimated coefficients will not reflect the true relationship between the 
independent and the dependent variables. Note in the last column of probabilities, that they 
are all greater than 0.05 or 5 %, indicating that do not reject the null hypothesis of no 
autocorrelation among the errors. Only the equation presented in Table 7 was validated 
based on the result of their correlogram. 
         With regards to the actual expenditure as a function of actual revenue long-term 
equation, based on extracts of Eviews software, can attest that all regressions had not 
presented a white noise. Thus the only long-term validated equation refers to table 7. In this 
context, we can confirm that there is empirical evidence based on monthly data from 1998 
to 2005 that the debt of the state of Minas Gerais is insolvent. 
 
4. Conclusions 
        The findings of this study is that , in view of the commitment limit of 13 % of actual 
net revenues for the payment of the debt , it seems unlikely that Minas Gerais be able to 
repay the outstanding balance at the end of the contract . Maintaining the real growth of 3 % 
of revenues for the next 25 years will attain a debt / income percentage of 2.66 Even though 
this revenue growth materializes , to settle the outstanding balance in the next ten years , 
where the contract provides that there is no limit of commitment , the first installment of this 
period would be equivalent to 38.7 % of real net income , which does not seem reasonable 
in view of the financial constraints that the State will have to undergo  
      Examination of the general rule , interest rate of 6 % , the contracts with states and 
municipalities also denotes low probability of repayment of the debt to all those that the 
limit of commitment is applicable. It is required revenue growth of 3 % per year , with a 
commitment  of 13 %  to achieve in the end of 30 years, a debit / revenue equal to 1.2 , i.e. a 
debt equivalent to 1.2 times the real net revenue . Even with the materialization of this 
growth,  for the debt be paid off, there would have to be a commitment of 15.5 % of revenue 
for the payment of the first installment of the next ten annual installments. 
       These conditions seem unlikely to occur throughout the period , pointing to the 
emergence of " skeletons " at the end of these contracts , with a consequent change in the net 
debt of the federal government , even for those who agreed to downcast  20 % of the escrow 
account and had interest rate of 6 % per annum stated in the contract. Since half of the 
financial assets of the federal government refers to its credits with state and municipal 
governments, the unexpected trajectory of the net debt of the federal government 
movements are part of the horizon for the coming years. 
     We evaluated the intertemporal balance between government´s revenues and 
expenditures according to the optical of Hamilton and Flavin (1986), Hakkio and Rush 
(1991) and Tanner and Liu (1994). It could be concluded that there is empirical evidence 
that there is an inbalance in the long-term relationships between revenue and expenditure. 
The equation of the actual revenue as a function of actual expenditure does not bear relation 
of 1 to 1 between the two variables, which indicates the insolvency of the debt of Minas 
Gerais. In this context, the econometric results corroborate the above mentioned analyzes, 
indicating that there is no empirical evidence of debt solvency of the state of Minas Gerais. 
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