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ABSTRACT: Studies of financial instability were undertaken by Hyman Minsky, his analyses resulted in the Financial Fragility 

Hypothesis. Such phenomena can also be studied and analysed from the point of view of governments’ financial positions. In this 

context, the aim of this study was to analyse the effects of public debt interest and charges on financial fragility in relation to 

Brazilian states’ public debt. For this purpose, structural equation modelling was used as the empirical procedure. The effects of 

the structural model’s constructs explained 90.2% of the Public Sector Financial Position, specifically, in this study, the Brazilian 

states’ financial position. The Gaussian Copula technique was used to assess the model's endogeneity problems, which were not 

found. The results show that financial fragility in Brazilian states is caused by excessive current spending but is aggravated by 

interest and amortization costs that exceed the Current Revenue/Current Expenditure balance.  
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INTRODUCTION 

Financial instability studies were first undertaken by 

Hyman Minsky, based on observations between the years 

1966 and 1975, characterized by the threat of financial crisis 

and Federal Reserve interventions (MINSKY, 1977). In this 

financial environment, economic agents exchange real 

money for bonds with future maturity, financing production 

to generate future cash flows, which maintain the debt 

sustainability (MINSKY, 1977). However, such flows may 

not be sufficient to cover production costs and generate 

surplus resources to cover the financial cost.  

This Minskyan approach could also be applied to 

analyze a government’s financial fragility. Terra and Ferrari 

Filho (2020) report the existence of studies on Minsky’s 

financial fragility as applied to the public sector. The work 

of Ferrari-Filho, Terra and Conceição (2010) should be 

highlighted, as should their creation of the Financial 

Fragility Index Applied to the Public Sector, one of the 

bases of this study. 

 In 2014, Brazil plunged into a financial and 

institutional crisis that caused declines in revenue at the 

federal, state and municipal levels, in addition to the 

President’s impeachment. This scenario compatible with 

what Minskyan’s theory report about interest, economic 

growth rate and financial fragility. This situation leads to the 

following research question: what are the effects of public 

debt interest and charges on Brazilian states’ financial 

positions? In proposing a response to this question, this 

study contributes to the literature on financial fragility in the 

public sector, especially at the subnational level, using the 

Brazilian states as an empirical base. 

 To test the effects of interest on the public sector’s 

financial fragility, a quantitative approach was adopted 

using structural equation modeling (SEM) applied to the 

Brazilian states’ accounts from 2013 to 2017. The 

justification for selecting this period was the use of a five-

year time horizon that covered variations in interest and 

GDP growth rates, continuing through the financial crisis 

period and reaching the decline in the base interest rate at 

the beginning of 2017. 

 The contribution of this study is to present an 

analysis of the financial fragility of the public sector in the 

light of the Minskyan theory with applications in 

subnational governments. The studies presented in the 

literature review evaluated national governments. Another 

contribution is in the use of the Gaussian Copula to test 

endogeneity problems. This procedure has contributed with 

empirical evidence, increasing the number of studies that 

have used this procedure. Finally, the paper presents a 

didactic utility. It explains in detail the procedures to be 

done for the use of structural equation modelling, as well as 

the tests and validations applicable to this type of modelling. 

Such script is useful for students of master's and doctoral 

programs to know a little more about this type of tool. 

https://doi.org/10.47191/afmj/v8i2.01
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 As for the evidence obtained, this study, using the 

Brazilian states as an empirical base, argues that financial 

fragility is formed due to excessive current spending but is 

aggravated by amortization costs and interest that exceed the 

Current Revenues/Current Expenditure balance. In other 

words, the resource deficiency that generates financial 

fragility is linked to insufficient resources, expenditure 

above revenue collection capacity and excessive interests 

that affect the distribution and use of public resources. 

 

THEORETICAL FRAMEWORK 

2.1 Financial fragility hypothesis 

Financial fragility is described by Minsky as a 

result of the economic agents’ expectations of growth, 

where they go into debt to be able to leverage production to 

increase earnings. Thus, according to Foley (2003), financial 

fragility stems from the widespread practice of companies 

going into debt to buy capital assets to finance production. 

This practice is one of the features of capitalist economies 

with sophisticated capital asset financing operations 

(MINSKY, 1992). 

Minsky (1977, 1986, 1992) elucidates how 

companies take on financial liabilities in periods of 

economic growth, when both lenders and borrowers 

consider the risk low for both parties. This confidence is due 

to the economic agents’ positive expectations about the 

future.  

Studies on financial fragility address not only 

aspects related to the positions resulting from debt-forming 

capital structures but also the relationship between the 

economy’s growth rate and the interest rate arising from 

monetary policy decisions. For Minsky (1977, 1986, 1992), 

when the expected quasi-rent (i.e., estimated cash flows) is 

realised, changes occur in financial positions, which he 

terms hedge, speculative and Ponzi. 

According to the concepts presented by Minsky 

(1992), in the hedge position, investors work in a leveraged 

manner with the hope that by investing in financial assets 

and capital, their future returns will be sufficient to cover 

their financial liability. In this position, economic agents do 

not need to refinance to settle their financial obligations, i.e., 

the entry of resources from production covers their costs and 

financial obligations.  

The speculative position represents an imbalance 

between realised cash flows and financial commitments. In 

this position, the debtor must refinance part of his financial 

obligations to honour his commitments (Minsky, 1992). 

Such agents have an expected quasi-rent flow that is higher 

only than the interest commitment, and thus, there is a need 

to take out financial resources to refinance and be able to 

honour the principal debt.  

The Ponzi financial position occurs when the 

realised cash flows are insufficient to cover payment of the 

principal plus interest or even part of the production costs 

and maintenance of production activity. In this position, the 

company may be forced to sell assets to cover its obligations 

or to take out additional loans to be able to honour its 

commitments. Furthermore, according to Minsky (1992), in 

this position, there are negative influences on the creditor’s 

safety margin. In this position, the debt begins to grow and 

tends to become unsustainable in the medium or long term. 

 These financial positions, along with their 

mathematical formalisations, in accordance with Foley 

(2003), are shown in Table 1.  

 

Table 1. Financial positions 

Position 

Hedge 

Speculative 

Ponzi 

Formalisation 

r > i  > q    or    r > q > i 

q > r  > i    

i > r  > q    or    i > q > r   or   

q > i > r 

Source: The authors, adapted from Foley (2003). 

 

where: 

r = profit rate 

g = growth rate 

i = interest rate 

 Analysis of Table 1 reveals the significance of 

interest in the calculation, including for determining 

financial fragility, when it becomes greater than the profit 

rate. This interest will affect the debt service value and can 

also affect the expected cash flows for the maintenance of 

production activity. In his general theory, Keynes (1996) 

expressed caution in regard to the negative effects of interest 

rates when they are higher than the marginal capital 

efficiency rate, which represents the rate of return of 

expected cash flows from capital asset investments.  

 

2.2 Financial fragility hypothesis applied in the public 

sector  

In the private sector, economic agents go into debt 

to purchase capital goods to increase production in 

anticipation of leveraging their earnings. In the public 

sector, the motivations or reasons for incurring debt are 

different. According to Barro (1979) and Musgrave (1973), 

public debt is incurred due to the generation of government 

revenue and total spending. Musgrave (1973) expanded the 

understanding of the causes of public debt, suggesting it to 

be a resource allocation tool; however, he also cautioned 

about the problem of debt management and stabilisation of 

the economy. 

By corollary, spending arising from debt includes 

interest payments, the cost of capital provided by financial 

agents and/or investors. This financial burden has an effect 

on budget execution, thus contributing to financial policy 

restrictions. Such considerations are pertinent to those made 

by Taylor and O’Connell (1985), Minsky (1992), De Paula 

and Alves Jr. (2000), Foley (2003) and Gonzalez (2017). In 
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this vein, De Paula and Alves Jr. (2000) advocate the use of 

Minsky’s financial fragility hypothesis when analysing a 

country’s economic situation, creating a relationship 

analogous to that of a large firm. In this regard, an economy 

or even a government will have greater or lesser financial 

fragility according to whether the hedge, speculative or 

Ponzi position predominates. 

Even given the considerations and justifications 

cited within this framework, studies on financial fragility 

specifically applied to the analysis of governments are not 

plentiful, despite their importance. Terra and Ferrari Filho 

(2018) describe studies relating to financial fragility and 

external policies, non-governmental organisations, interest 

and tax policy; however, few studies more specifically 

analyse the financial fragility of governments. Nevertheless, 

some studies have conducted such analyses, such as that of 

Argitis and Nikolaidi (2014), who calculated financial 

fragility indices to examine the financial structure of the 

Greek government ex ante and ex post the sovereign debt 

crisis in that country in 2009 and, later, in 2016. They 

concluded that the Greek government’s financial austerity 

actions did not produce substantial results in terms of a 

decline in financial fragility but rather generated a position 

that they called ultra-Ponzi. 

Picolotto (2016) proposed the Minskyan 

Government Index (MGI), which measured the variation in 

the Brazilian state of Rio Grande do Sul’s investment index 

in relation to the variation in its budget outcome. Terra and 

Ferrari Filho (2011, 2016) analysed the financial fragility of 

the Brazilian government from 2000 to 2009, contributing 

not only inferences and considerations in regard to the 

analysed data but also the adaptation of Minsky’s financial 

hypothesis indices for application to the public sector. 

 To analyse the financial fragility of the Brazilian 

federal government’s public accounts, Terra and Ferrari 

Filho (2011, 2017) adapted the indices and their respective 

formulas as follows: 

First, current and financial income and expenditure 

are calculated. These accounts are related to those presented 

in the budget, according to Brazilian fiscal, financial and 

budgetary legislation: 

 

                           (1) 

 

where: 

 

 

 
Current and financial expenditure is then 

determined. Terra and Ferrari-Filho (2017) note that the 

operation is based on Minsky (1986) and Ferrari-Filho, 

Terra and Conceição (2010):  

                           (2) 

where: 

 represents the sum of current and financial expenditure; 

current expenditures, 

financial expenditure, and these expenditures are 

calculated by summing the amortisation costs plus interest. 

Thus, 

                           (3) 

where: 

represents amortisation costs and 

represents interest costs. 

Terra and Ferrari Filho (2017) note that when 

considering the notion of budgetary balance, expenditure 

must not exceed revenue, leading to the following equation:  

                           (4) 

The financial positions and their respective indices will be 

calculated as shown in Table 2. 

 

 Table 2. Financial position indices 

Calculated index Position 

 

Hedge 

financial 

position 

 

Speculative 

financial 

position 

 

Ponzi 

financial 

position 

Source: Adapted from Terra and Ferrari Filho (2017). 

 

 The positions in Table 2 represent the Public Sector 

Financial Fragility Index proposed by Ferrari-Filho, Terra 

and Conceição (2010). Thus, when indices greater than or 

equal to 1 are calculated, a hedge financial position is 

evidenced, expressing the financial sustainability of the 

analysed government, in which its revenues are sufficient to 

cover expenditure to maintain government activity plus 

service the public debt. The index represents a speculative 

position when it has a calculated value greater than zero and 

less than one, i.e., it is a positive number indicating that 

current and financial revenue is able to at least meet current 

spending and interest. When the calculated index is lower 

than zero, i.e., negative, current and financial revenue is not 

sufficient to meet even current spending, thus denoting a 

Ponzi position. 

  

2.3 Structural model for the study 

The structural model used in this study is based on 

the theoretical contributions of Minsky (1977, 1985, 1992), 
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Taylor and O’Connell (1985), Argitis and Nikolaidi (2016) 

and, especially, Ferrari-Filho, Terra and Conceição (2010) 

and Terra and Ferrari Filho (2011, 2017).  For this model, 

the constructs Current Revenues and Investments were 

considered to be exogenous or independent variables. The 

constructs Current Expenditure, Interest, Amortisation and 

Public Sector Financial Position (PSFP) were considered to 

be endogenous or dependent variables. 

The relationship among these constructs, which 

also represent the structural model’s latent variables, is what 

forms the sets of hypotheses to be tested. The latent 

variables are constructed by formative effects. The 

formative effects are constituted by the observed variables, 

described in Table 3, which shows the constructs and 

formative variables. For the purposes of this study, the 

investment variable was considered to have an effect on 

total spending, i.e., Current Expenditure, thus changing the 

financial position calculation.  

 Table 3 shows the constructs and formative 

variables with the appropriate theoretical basis for their use 

in this study’s proposed structural model. 

 

Table 3. Constructs and formative variables 

Construct Formative 

variables 

Theoretical basis 

Current revenue Tax revenue 

Financial revenue 

Current transfers 

Current revenue 

(difference 

between total 

current revenue 

less formative 

revenue, shown 

above) 

Taylor and 

O’Connell 

(1985); Minsky 

(1992); De Paula 

and Alves Jr. 

(2000); Ferrari-

Filho, Terra and 

Conceição 

(2010); Terra and 

Ferrari Filho 

(2011, 2017); 

Picolotto (2016) 

Current 

expenditure 

Staff expenditure 

Current 

expenditure 

(difference 

between total 

current 

expenditure less 

staff expenditure 

and debt interest 

and charges) 

Taylor and 

O’Connell 

(1985); Minsky 

(1992); De Paula 

and Alves Jr. 

(2000); Ferrari-

Filho, Terra and 

Conceição 

(2010); Terra and 

Ferrari Filho 

(2011, 2017); 

Picolotto (2016) 

Investments Investments Musgrave 

(1973); Taylor 

and O’Connell 

(1985); Minsky 

(1992) 

Interest Interest Taylor and 

O’Connell 

(1985), Minsky 

(1992); De Paula 

and Alves Jr. 

(2000); Foley 

(2003); Ferrari-

Filho, Terra and 

Conceição 

(2010); Terra and 

Ferrari Filho 

(2011, 2017); 

Picolotto (2016) 

Amortisation Amortisation Taylor and 

O’Connell 

(1985); Minsky 

(1992); De Paula 

and Alves Jr. 

(2000); Foley 

(2003); Ferrari-

Filho, Terra and 

Conceição 

(2010); Terra and 

Ferrari Filho 

(2011, 2017); 

Picolotto (2016) 

Public Sector 

Financial Position 

(PSFP) 

Financial position 

calculated 

according to the 

financial fragility 

hypothesis (FFH) 

applied to the 

public sector 

Taylor and 

O’Connell 

(1985); Minsky 

(1992); De Paula 

and Alves Jr. 

(2000); Foley 

(2003); Ferrari-

Filho, Terra and 

Conceição 

(2010); Terra and 

Ferrari Filho 

(2011, 2017); 

Picolotto (2016) 

Source: The authors. 

 

2.4 Research hypotheses  

This study seeks to establish the effects of public 

debt interest and charges on the financial position of 

Brazilian states. As noted in the introduction, the rationale is 

that the empirical model confirms the assumptions of the 

Financial Fragility Hypothesis as applied to the public sector 

to demonstrate the effect of the interest incurred on the 

financial position of these states. In this regard, eight 

research hypotheses were formulated that follow the 

direction of the structural model’s paths. 

 In accordance with the studies of Ferrari-Filho, 

Terra and Conceição (2010) and Terra and Ferrari Filho 

(2011, 2017), a model was proposed that measures the 
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Public Sector Financial Fragility Index, based on the 

approach developed by Minsky (1977, 1985, 1992). To 

calculate this index, Current Revenues are considered to be 

variables representing resource entries that are expected to 

finance Current Expenditure, as well as the debt service. 

Thus, the first hypothesis is presented below. 

H1: Current Revenue has a positive effect on the PSFP  

The formulation of the second hypothesis is based 

on Musgrave (1973), Taylor and O’Connell (1985), as well 

as Minsky (1992). As part of both their budgetary and 

distributive functions, governments invest in various types 

of public works. Therefore, the level of financing to be 

undertaken to achieve these works is related to Current 

Revenue as an element guiding the amount to be financed 

and the ability to pay. 

H2: Current Revenue has a positive effect on 

Investments  

As a result of the theoretical considerations of 

Minsky’s Financial Fragility Hypothesis (1977, 1985, 1992), 

Current Expenditure is used to calculate the PSFP, 

according to the model proposed by Ferrari-Filho, Terra and 

Conceição (2010) and Terra and Ferrari Filho (2011, 2017). 

Thus, the third hypothesis is below. 

H3: Current Expenditure has a negative effect on the 

PSFP  

Given that part of the cash flow is formed by both 

Current Revenue, as entry, and Current Spending, as exit, 

the formulation of the next hypothesis is based on Taylor 

and O’Connell (1985). Such considerations relate to growth 

rates and financing interest rates, where such phenomena 

may lead to financial crises and fragility positions. When 

calculating the PSFP, Current Expenditure applications 

proposed by Ferrari-Filho, Terra and Conceição (2010) and 

Terra and Ferrari Filho (2011, 2017) should be included. 

Thus a fourth hypothesis may be formulated, as shown 

below. 

H4: Current Expenditure has a positive effect on 

Interest  

According to Barro (1979) and Musgrave (1973), 

public debt is constituted according to public investments to 

be made; however, it affects the total amount of government 

spending. Current Expenditure is included in this total 

spending. The theoretical considerations of Minsky’s 

Financial Fragility Hypothesis (1977, 1985, 1992) are 

included, along with the model proposed by Ferrari-Filho, 

Terra and Conceição (2010) and Terra and Ferrari Filho 

(2011, 2017). 

H5: Investments have a negative effect on Current 

Expenditure  

Interest and charges affect the amount of 

amortisation to be carried out. This fact is one of the 

foundations of the Financial Fragility Hypothesis and is a 

predominant element in establishing the Ponzi financial 

position, wherein an institution’s cash flows are not 

sufficient to repay the interest and share of public debt. 

These considerations have been described by Minsky (1977, 

1986, 1992) and added to the model applied to the public 

sector. 

H6: Interest has a positive effect on Amortisation  

The seventh hypothesis considers that Amortisation 

adversely affects the PSFP. This account, plus the effect of 

interest, are related to an institution’s cash flow. According 

to the model proposed by Ferrari-Filho, Terra and 

Conceição (2010) and Terra and Ferrari Filho (2011, 2017), 

Amortisation includes the budgetary accounts used to 

measure the PSFP. 

H7: Amortisation has a negative effect on the PSFP  

Lastly, the eighth hypothesis, similarly to the 

seventh, considers that Interest adversely affects the PSFP. 

This account, plus the effect of Amortisation, is related to an 

institution’s cash flow. In the model proposed by Ferrari-

Filho, Terra and Conceição (2010) and Terra and Ferrari 

Filho (2011, 2017), debt interest and charges evidenced in 

the budget are deductible variables when measuring the 

PSFP and the Public Sector Financial Fragility Index. 

H8: Interest has a negative effect on the PSFP
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Figure 1. Research Structural Model 

    Source: The authors. 

 

Figure 1 shows the structural model and the relationship 

among the constructs. According to the guidelines of Hair et 

al. (2014), this model is a formative measurement model. A 

formative measurement model has the following defining 

characteristics: the indicator/formative variables are the 

cause of the construct; they are not interchangeable, as in a 

reflective model; each indicator captures a particular aspect 

of the construct; and the omission of any indicator can 

substantially alter the nature of the construct and its 

amplitude (Hair et al., 2014). It should be noted that R² will 

be calculated for the endogenous (dependent) variables in 

the model. 

 

3. METHODOLOGICAL PROCEDURES 

SEM was used as the empirical procedure to 

analyse the effect of interest and public debt charges on the 

Brazilian states’ financial positions. SEM is a technique that 

works with the relationships among sets of dependent 

variables and more efficiently estimates a simultaneous set 

of multiple linear regressions (Hair et al., 2005). This 

technique is based on the partial least squares (PLS) 

approach, which estimates latent variables as exact linear 

combinations of the observed measurements, providing the 

exact definition of the component scores (Anderson and 

Gerbing, 1988). The structural model produced by SEM 

works with exogenous (independent) and endogenous 

(dependent) variables.  

In this study, the SEM technique used was based on 

the PLS-SEM statistical method, which is non-parametric 

and based on ordinary least squares (OLS). Consequently, 

the statistical properties of the OLS fit to the PLS-SEM 

(Hair et al., 2014). This technique uses the path weighting 

scheme, since it calculates a higher R² value for the 

endogenous latent variables and can be used in all types of 

structural models (Hair et al., 2014.) 

 

3.1 Constructs and formative variables 

 For the application of the PLS-SEM method, paths 

are formed by means of constructs that represent latent 

variables (Hair et al., 2014). The relationships among these 

latent variables direct the hypotheses to be tested and form 

the structural model. These latent variables are formed by 

forming variables. These forming variables can come from 

primary data, obtained, for example, in interviews, or from 

secondary data, for example, from other sources such as 

financial statements and accounting performance reports. In 

this study, the secondary data representing the formative 

variables were obtained from budgetary revenue and 

expenditure statements, available on the website of the 

National Treasury (Secretaria do Tesouro Nacional – STN), 

via SICONFI (Sistema de Informações Contábeis e Fiscais 

do Setor Público Brasileiro – The Brazilian Public Sector 

Accounting and Financial Information System), available at  

https://siconfi.tesouro.gov.br/siconfi/index.jsf.  

https://siconfi.tesouro.gov.br/siconfi/index.jsf
https://siconfi.tesouro.gov.br/siconfi/index.jsf
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The analysed period was 2013 to 2017. This period 

was chosen because it covered variations in interest and 

GDP growth rates, continuing through the financial crisis 

period and extending until the decline in the base interest 

rate starting at the beginning of 2017. Data were deflated 

using the Getúlio Vargas Foundation’s IGP-M index.  

The sample comprised 27 Brazilian states. GPower 

software  (Faul et al., 2007) was also used to estimate the 

sample size. Loading with an effect size of 0.15 and using a 

0.05 error probability determination, a sample size of at least 

85 observations was calculated. The sample of the 27 states 

in the five-year period had a total of 135 longitudinal and 10 

transverse observations, resulting in a total of 1,350 data in 

the panel. The software used was SmartPLS®. 

 

4. RESULTS AND DISCUSSION 

4.1 Structural equation modelling  

Figure 2 shows the results of the structural model. 

The model chosen used the path weighting scheme and a 

stopping criterion of 10^-7 with a maximum number of 300 

iterations. At this point, the model confirms the theoretical 

assumptions of the Financial Fragility Hypothesis as applied 

to the public sector, and the set of variables explains 90.2% 

of the PSFP. The PSFP is the result of subtracting Current 

Revenue, net of Current Spending and Debt Service, which 

is the sum of Interest and Amortisation, as described in 

theoretical reference section 2.2. The Investments variable is 

not part of the model to calculate the PSFP and therefore the 

Public Sector Financial Fragility Index, but it was 

incorporated in the model because it can affect total Current 

Expenditure. This estimate was confirmed by its producing, 

together with the effect of Current Revenue, an R² of 99.0%. 

The Current Expenditure variable explains 89.2% of 

Interest. In turn, note the relevance of the effect of the 

Interest variable in relation both to the amount of 

Amortisation and to the PSFP. Thus, in general, all chosen 

latent variables explain 90.2% of the PSFP, and by 

corollary, in this work, explain the Brazilian states’ financial 

positions. 

The Interest variable had a positive effect on 

Amortisation, as corroborated by the predictor of 0.912; and 

Amortisation had a negative effect on PSFP, where the 

predictor is -0.399. In turn, Current Expenditure has a 

predictor of -5.123. These data explain the significance of 

Interest and Amortisation on the states’ financial positions 

and the predominance of spending with Current 

Expenditure, with staff spending – 0.395 – being relevant 

both in costing and in terms of affecting the PSFP. Such 

evidence validates hypotheses H1-H7 formulated for this 

work, but does not uphold H8. 

This exception in validating hypothesis H8 – 

Interest has a negative effect on the Public Sector’s 

Financial Position – occurs because the predictor has a 

positive effect on the latent variable PSFP. However, this 

positive effect may be because the Public Sector’s Financial 

Positions for this sample and in this period of time, on 

average, have negative results. Thus, a negative effect on a 

negative result generates a positive effect, since a negative 

variable added to an equally negative position increases the 

negative result. 

 
Figure 2. Structural Model 

             Source: The authors. 
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As SEM works with linear regression, when there 

is a correlation between two variables, the slope of the line 

indicates a positive effect. Therefore, when two variables are 

positive and ‘increase together’, the line slopes in the same 

way as when the line is negative and the two variables 

‘decrease together’. Another issue that contributes to the 

explanation and understanding of the positive effect of 

Interest on PSFP is the fact that in some states, there is a 

decrease or even stabilisation of total Interest spending, 

while Current Expenditure grows and Current Revenues 

decrease. Such phenomena may affect the SEM’s 

simultaneous regressions as well as the statistical 

relationships.  

Note that this evidence of a fall in recognition of 

interest and/or stabilisation does not mean that there was a 

decrease in this expenditure among the states. This effect 

may be due to non-determination of interest payable due to 

the lack of resources to meet it. Furthermore, such an 

exception may occur due to multicollinearity problems, the 

effects of which include inconsistent signs for correlations 

(De Souza Bido et al., 2010). Nevertheless, this effect can 

be minimised or even dismissed due to the validation 

procedures of the constructs presented in this study. 

 A distinguishing feature of SEM is that the model 

permits the use of variables that, while endogenous 

(dependent), are also exogenous (independent) and affect 

other constructs. Such is the case for the construct Interest. 

In this SEM application, as the dependent variable, Interest 

obtained a coefficient of 0.945 for effect on Current 

Expenditure and, as an independent variable, showed a 

coefficient of 0.912 on Amortisation. Despite the rejection 

of H8, with these qualifications, interest has been 

demonstrated to affect amortisations and therefore have a 

negative effect on the PSFP calculation.  

 

4.2.1 Convergent validity, collinearity and significance 

and relevance 

   The instructions of Hair et al. (2014) state that 

when evaluating formative measurement models, 

convergent validity, collinearity and significance and 

relevance analyses are pertinent. 

Convergent validity, also known as redundancy 

analysis, measures positive correlations among indicators of 

the same construct. This procedure is performed to test 

whether the construct is highly correlated with measures of 

the same construction (Hair et al., 2014). When performing 

validation procedures, constituting reflective models with a 

global variable that summarises the constructs, both in 

Current Revenues (Curr Rev – 1.0), and in Current 

Expenditure (Curr Exp – 0.983), the calculated R² values are 

greater than 0.64, and thus valid according to Hair et al. 

(2014, p. 121). 

 The following test is to verify multicollinearity, 

which according to Grewal and Baumgartner (2004), De 

Souza Bido et al. (2010) and Hair et al. (2014), when 

evidenced in formative measurement models, affects 

measurement of the effect and estimation of the weights and 

statistical significance of the indicators, which can also lead 

to problems with the interpretation of the relevance of these 

same indicators. Table 4 shows the multicollinearity 

statistic.   

 

Table 4. Collinearity statistic (variance inflation factor - 

VIF) 

 
VIF 

Amortisation 1.000 

Current Expenditures 14.118 

PSFP 1.000 

Invest 1.000 

Interest 1.000 

Staff 14.118 

Current Revenue 9.882 

Financial Revenue 2.488 

Total Revenue 12.032 

CT 2.999 

Source: The authors. 

 

Analysis of the indices shown in Table 4 reveals 

indices higher than those indicated in the literature for their 

validation, i.e., indices ≥ 5 (Hair et al., 2014). According to 

Hair et al. (2014), high correlations among formative 

constructs can cause this type of problem, and 

methodological and model interpretation aspects should be 

considered. It should be noted that at first, the model was 

conducted with the variables and their values in the current 

and updated currency as described in the methodology. 

When the tests were performed, the problem of 

multicollinearity was evidenced. A variable standardisation 

procedure was performed along with changes in the 

formation of constructs and model, following the guidelines 

of De Souza Bido et al. (2010); however, the restriction still 

persisted. 

In general, when there are multicollinearity 

problems in formative models, many of the actions are 

unsatisfactory (Grewal and Baumgartner, 2004), leaving the 

researcher with no other alternatives. De Souza Bido et al. 

(2010) and Hair et al. (2014) note that there is no theoretical 

reason to substitute the indicators in the formative models 

and that if these are estimated correctly, it is acceptable not 

to replace the constructs and to accept collinearity. Also 

noteworthy are the considerations of De Souza Bido et al. 

(2010) that there will be loss in the interpretative power of 

each indicator but that this fact may not pose a difficulty, 

depending on the decision to be made on these results. 

To assess whether the problem of endogeneity causes 

biased and inconsistent estimations, Hult et al. (2018) 

suggested the Gaussian Copula approach. This procedure 
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controls endogeneity, modeling the correlation between the 

endogenous variable and the error term and assessing the 

significance of the copula coefficient using bootstrapping 

(Park & Gupta, 2012). Synthesizing, if the copula 

coefficient is not significant, no critical endogeneity issue 

affects the regression results, thus, the original model’s will 

not be biased and inconsistent (Park & Gupta, 2012; Papies, 

Ebbes, and van Heerde 2017; Hult et al., 2018). 

In this way, following Hult et al. (2018), the 

procedures of the Gaussian Copula approach were carried 

out. The new variables REC CORR_g, DESP CORR_g, 

INVEST_g, AMORTIZ_g and JUROS_g, are the copulas 

evaluated for independent variables within the model. In the 

guidelines, presented by Hult et al. (2018), copulas are 

evaluated by simulations, running regressions for each 

copula separately and then combinatorial simulations 

between them. For this study, simulations were run, 

attaching two different copulas and a regression including 

all copulas. As it can be seen, all copulations have p-values 

above 0.10, except INVEST_g, which showed significance 

in a simulation (0.0595). The P-values, which denote the 

degrees of significance, are displayed underneath each 

regression output coefficient. It can be inferred that the 

latent variables of SEM, are not causing biased and 

inconsistent estimations and do not represent a potential 

problem (Park & Gupta, 2012; Papies, Ebbes, and van 

Heerde 2017; Hult et al., 2018). 

 

 

Table 5. Gaussian Copula (endogeneity assessment) 

Variable 

Original 

Model 

Gaussia

n  

Cop. 1 

Gaussia

n 

 Cop. 2 

Gaussia

n  

Cop. 3 

Gaussia

n  

Cop. 4 

Gaussia

n  

Cop. 5 

Gaussia

n 

 Cop. 6 

Gaussia

n  

Cop. 7 

Gaussia

n  

Cop. 8 

Gaussia

n  

Cop. 9 

Gaussia

n  

Cop. 10 

Gaussia

n  

Cop. 11 

REC CORR 3,855 3,8182 3,8411 3,9008 3,70773 3,687 3,8879 3,7634 3,7661 3,901 3,937 3,9412 

  0,000 0,002 0,000 0,002 0,001 0,001 0,000 0,000 0,000 0,000 0,000 0,004 

DESP 

CORR -4,863 -4,9327 -4,8622 -4,9297 -4,8249 -4,8236 -4,91 -4,8955 -4,9153 -4,937 -4,9701 -5,0087 

  0,0000 0,0000 0,0000 0,0000 0,0000 0,0000 0,0000 0,0000 0,0000 0,0000 0,0000 0,0000 

INVEST 0,2037 0,1913 0,2075 0,0525 0,2016 0,2062 0,0511 0,1918 0,198 0,0086 0,0126 0,0007 

  0,0068 0,2899 0,2168 0,8649 0,2115 0,2308 0,8627 0,2256 0,2253 0,9713 0,9570 0,9979 

JUROS 0,4168 0,5207 0,4342 0,5358 0,5138 0,5293 0,5347 0,5307 0,5487 0,5538 0,5711 0,5987 

  0,0004 0,0954 0,0704 0,097 0,1123 0,1158 0,0778 0,0789 0,0794 0,0308 0,0214 0,0777 

AMORTIZ 0,4249 -0,4612 -0,4512 -0,4567 -0,4576 -0,4547 -0,456 -0,4524 -0,4582 -0,4167 -0,4398 -0,4218 

  0,0000 0,0008 0,0077 0,0007 0,0086 0,0007 0,0004 0,0066 0,0007 0,0036 0,0001 0,0092 

REC 

CORR_g   -0,0387   -0,0131 0,0565 0,0727           -0,0234 

    0,8776 

 

0,9288 0,5982 0,5892 

     

0,9317 

DESP 

CORR_g   0,0968         -0,015 0,0706 0,0853     0,0521 

    0,6115 

    

0,9089 0,4649 0,4560 

  

0,7839 

INVEST_g       0,1099     0,112     0,1363 0,1493 0,1489 

        0,3801 

  

0,3871     0,1072 0,0595 0,2002 

JUROS_g     -0,0020     -0,0208     -0,0299   -0,0619 -0,0597 

      0,9755 

  

0,8140 

 

  0,7310 

 

0,2395 0,4887 

AMORTIZ

_g     0,0234   -0,0005     -0,0132   0,0487   -0,0332 

      0,7267 

 

0,9940 

  

0,8635   0,4112 

 

0,6525 

Source: The authors. 

 

Continuing with the model validation procedures, the 

significance and relevance of the formative indicators were 

then analysed. As indicated in the descriptive statistical 

analysis, the PLS-SEM method can be applied to non-

parametric samples, as it is indifferent to non-normal 

distributions. However, the bootstrapping procedure is used 

to test significant relationships. In this procedure, a large 

number of the population sub-samples are taken randomly 

and again used in a resampling procedure. Relations with a 

p-value of ≤ 0.05 are considered significant (Hair et al., 

2014). 
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Table 6. Bootstrapping (External loadings) 

  
Original 

sample (O) 

Sample 

mean (M) 

Standard 

deviation 

(STDEV) 

T Statistic 

(|O/STDEV |) 
p-value 

Amortis <- AMORTIS 1.000 1.000 0.000     

CE -> CURR EXP 0.994 0.994 0.003 286.307 0.000 

PSFP <- PSFP 1.000 1.000 0.000     

Invest -> INVEST 1.000 1.000 0.000     

Interest <- INTEREST 1.000 1.000 0.000     

Staff -> CURR EXP 0.987 0.984 0.013 78.494 0.000 

CR -> CURR REV 0.953 0.948 0.026 36.283 0.000 

FR -> CURR REV 0.810 0.820 0.053 15.409 0.000 

TR -> CURR REV 0.991 0.988 0.007 142.255 0.000 

CT -> CURR REV 0.838 0.834 0.044 19.147 0.000 

Source: The authors. 

  

According to the bootstrapping test performed and 

shown in Table 6, all relationships were considered 

significant, and therefore, the significance and importance of 

these indicators were statistically verified. Moreover, for 

external loadings with values above 0.50, the indicator is 

maintained (Hair et al., 2014). 

Although the analysis of predictive relevance of the 

endogenous constructs in the formative models is not 

shown, we took the liberty of performing and presenting this 

test, given the relevance of confirming the Interest and 

Amortisation variables in the PSFP’s calculation, as pointed 

out in the theoretical framework and research problem. The 

blindfolding procedure was used for this purpose.  

 

Table 7. Blindfolding 

  SSO SSE 
Q²  

(=1-SSE/SSO) 

AMORTIS 135.000 26.424 0.804 

CURR EXP 270.000 n/d n/d 

INVEST 135.000 31.251 0.769 

INTEREST 135.000 18.257 0.865 

PSFP 135.000 24.868 0.816 

CURR REV 540.000 540.000   

Source: The authors. 

 

Table 7 shows the results of the blindfolding 

procedure. According to Hair et al. (2014), values in the 

range of 0.02 have low predictive ability, whereas values 

above 0.35 have a high predictive ability. Thus, the 

endogenous constructs Amortisation, Interest and PSFP had 

a high predictive ability, supporting the theoretical 

assumptions presented in this article. In this table, SSO is 

the sum of squares of observations and SSE is the sum of 

squares of errors.  

Such evidence confirms the effects and relevance 

of the Interest and Amortisation variables in determining the 

PSFP. According to the considerations of Taylor and 

O’Connell (1985); Minsky (1992); De Paula and Alves Jr. 

(2000); Foley (2003); Ferrari-Filho, Terra and Conceição 

(2010); Terra and Ferrari Filho (2011, 2017) and Picolotto 

(2016), financial fragility is formed not only as a function of 

an excess in current spending but also due to Interest and 

Amortisation spending that exceeds the balance calculated 

between Current Revenue and Current Expenditure. The 

deficiency in resources that generates financial fragility can 

be linked to insufficient resources, spending above revenue 

collection capacity or even to excessive interest that affects 

the distribution of the application of public resources.  

  While Musgrave’s (1973) contributions explain the 

necessity and relevance of public debt as a fiscal policy tool, 

Minsky (1977, 1985, 1992) describes distinct motives for 

the generation of economic agents’ debt, the foundation of 

the Financial Fragility Hypothesis. However, in both cases, 

there is an effect of interest and amortisation on the finances 

of both economic agents and governments. In addition to the 

descriptions of the effects of interest on financial position, 

presented throughout this study, other research can be cited, 

such as that of Triches and Bertussi (2017), who 

investigated Brazilian fiscal sustainability in the 1997-2015 

period and the effects on public spending and public debt. 

The authors concluded that the nominal deficit showed high 

growth, mainly due to the nominal interest and debt service. 

Such evidence demonstrates poor sustainability of fiscal 

policy, which is affected by interest and debt amortisation. 

  In short, considering the structural model and the 

hypotheses tested and having corroborated their validity 

with the tests conducted, it can be demonstrated that such 

constructs showed effects on the Debt Service, as well as on 

the PSFP, supporting the theoretical bases of the Financial 

Fragility Hypothesis as applied to the public sector. This 

support is shown by the impact of interest, both in 

determining the amortisation portion according to an R² of 

0.831 and in the predictor calculated as 0.912 as well as for 
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the PSFP. This evidence confirms the assumptions of the 

effect of these variables in the calculation of the hedge, 

speculative and Ponzi financial positions. 

 

CONCLUSION 

This study analysed the effects of public debt 

interest and charges on the financial position of Brazilian 

states. To that end, the fundamentals of the Financial 

Fragility Hypothesis applied to the public sector were tested. 

SEM was used as the empirical procedure for analysis and 

testing. 

The theoretical considerations underlying this work 

gave rise to a study of the effect of public debt interest and 

charges on Brazilian states’ financial positions, based on the 

model presented by Ferrari-Filho, Terra and Conceição 

(2010) and Terra and Ferrari Filho (2011, 2017). In the 

analysis of the effects of the structural model constructs as 

shown in Figure 2, in general, all the latent variables chosen 

explained 90.2% of the Public Sector Financial Position—

specifically, for this study, the Brazilian states’ financial 

position. This evidence, supported by the convergent 

validity, significance and relevance and predictive ability 

tests, reinforces the relevance of the use of SEM for the 

evaluation of the Financial Fragility Hypothesis applied to 

the public sector and its relationship with the constructs 

Current Revenues, Current Expenditure, Investments, 

Interest and Amortisation. 

The findings reinforce Foley’s observations (2003) 

in regard to the causes of financial fragility and its relation 

to interest rates, fiscal austerity policies and economic 

activity. The warnings raised by Taylor and O’Connell 

(1985), Foley (2003) and De Paula and Alves Jr. (2000) 

indicate the significance of interest in affecting, or even 

determining, financial fragility. Interest will affect both the 

debt service value and the cash flows needed for the 

maintenance of production activity.  

According to the blindfolding procedure, the 

endogenous constructs Amortisation and Interest had a high 

predictive ability, supporting the theoretical assumptions 

presented in this article. Such findings corroborate the 

effects and relevance of the Interest and Amortisation 

variables in determining the PSFP. In line with the 

considerations of Taylor and O’Connell (1985), Minsky 

(1992), De Paula and Alves Jr. (2000), Foley (2003), 

Ferrari-Filho, Terra and Conceição (2010), Terra and Ferrari 

Filho (2011, 2017) and Picolotto (2016), financial fragility 

is formed not only as a function of an excess in current 

spending but also due to Interest and spending with 

Amortisation that exceed the balance calculated in the 

comparison between Current Revenue and Current 

Expenditure.  

According to Minsky’s reflections, excessive 

interest in the cost of debt leads to complications at the 

fiscal debt level and determination of the government 

spending level, when analysed on a macroeconomic basis 

(Taylor and O’Connell, 1985). This deficiency of resources 

generating financial fragility can be linked to insufficient 

resources, expenditure above revenue collection capacity or 

even excessive interest that affects the distribution of the 

application of public resources. 

These empirical procedures and data analysis led to 

the structural model and the tested hypotheses being 

corroborated according to the tests performed. Such 

constructs showed effects on the Debt Service, as well as on 

the PSFP, supporting the theoretical bases of the Financial 

Fragility Hypothesis as applied to the public sector. This 

evidence confirms the assumptions of the effect of the 

Interest and Amortisation variables on the calculation of 

hedge, speculative and Ponzi financial positions when 

applied to the public sector. 

  The limitations of this study include the 

multicollinearity problem, the sample size and high data 

dispersion, despite the attempt to minimise this effect via 

standardisation. As a suggestion for future research using 

SEM to explain the effect of variables in problems related to 

financial fragility or even public finance issues, perhaps 

single-item structural equation models can eradicate the 

problem of multicollinearity and eliminate restrictions to the 

estimation of weights and/or problems with the 

interpretation of relevance of indicators. However, such 

models have the disadvantage of presenting constructs with 

a poor variety of indicators, which affects the characteristics 

of structural equations in their plurality and in their ability to 

bring together various indicators to form a construct. 
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