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ABSTRACT 
 

Following Ferraresi et al. (2015), this work studies the relationship between fiscal policy and 

gdp growth and different fiscal multipliers given different credit market conditions in 

developing countries. This study focus on the brazilian economy and estimates a Threshold 

VAR utilizing brazilian quarterly data from 1996-2014. Although higher fiscal multipliers are 

found when the brazilian credit market is tight and lower ones when the market is normal, 

there is no statistical significance in these results. Additionally, a robustness check is made by 

changing the threshold variable from credit outstanding of houlseholds to credit outstanding 

of the industry. The results found also imply the idea of different responses depending on the 

credit market regime of Brazil. Therefore, the results go in line with international literature for 

developed countries, but also confirm the hypothesis that countries with less efficient 

financial markets have stronger fiscal multiplier results.  

Keywords: Fiscal Policy, Credit Market, TVAR Model, GIRF, Fiscal Multipliers 
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1. INTRODUCTION 

This work’s objective is twofold. First, to contribute to the Brazilian empirical literature, 

by understanding how the fiscal multiplier is affected by different conditions of its local credit 

market. Second, a comparison between the results found here and the ones found for the G7 

economies (Ferraresi et al., 2015, Baum et al., 2012 and Afonso et al., 2011) is made under the 

hypothesis that less efficient financial markets, as in the case of Brazil and other developing 

economies, will present stronger fiscal multipliers when financial frictions are higher. 

The relevance of this study is due to the fact that until recently, empirical literature about 

fiscal policy and fiscal multipliers were given much less attention than studies on monetary 

policy. However, recent years have seen an increase in studies focused on fiscal multipliers and 

their effects on the state of the economy due to the new assumption that business cycles 

fluctuations could be stabilized through effective fiscal policies (Fátas and Mihov 2001). 

Additionally, accordingly to Ng and Wright (2003), over the last 30 years, financial 

market shocks were responsible for all recessions that hit the American economy. 

Consequently, empirical studies on this subject have been made focusing on nonlinear 

relationships (see e.g. Bernanke et al., 1999, and Brunnermeier and Sannikov, 2014). 

Furthermore, extending the studies to other G7 economies Baum and Koester (2011), 

Baum et al. (2012) and Afonso et al. (2011) have shown that these shocks also affect developed 

economies in non-linear ways and in the same way as they do in the American economy, that 

is, once financial markets are constrained, fiscal policies can be more efficient than in normal 

times. 

 That said, this work employs a threshold vector autoregressive (TVAR) model to 

understand how credit market conditions can impact the fiscal multiplier of the Brazilian 

economy. Generalized impulse response functions (GIRFs) are computed and, in order to have 

a more quantitative assessment of these responses, fiscal multipliers are calculated.  

 The results found in this work follow recent international literature on fiscal policy 

(Ferraresi et al., 2015, Afonso et al., 2011, Baum et al., 2012) and; therefore, although no 

statistical significance was found, confirm the initial hypothesis of a nonlinear response from 

output growth in relation to shocks in the fiscal policy variable. That is, when the credit market 

is “tight”, the impact of fiscal policy is higher in the output growth, and the impact is lower 

when the credit market is in a better state. Further still, the results found here also support the 
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hypothesis that countries with less developed financial markets have stronger responses than 

developed ones.  

2. LITERATURE 

Although a significant number of studies for developed countries have been made to 

analyse the size of the fiscal multiplier, the outcome has not been as straightforward as with 

monetary policies (Afonso et al., 2011). The results vary significantly due to slight changes in 

model specifications, sample sizes and periods, and also how each variable of the model is 

defined. However, with monetary policies running out of options, understanding how fiscal 

policies may influence the economy becomes essential for policy makers to increase their 

choice set against potential crises. 

Researchers have produced new studies trying to understand the relationship between 

government expenditures and GDP growth; however, nonlinear relations (Ferraresi et al., 2014, 

Afonso et al., 2011 and Baum and Koester (2011)) are increasing in importance, specifically 

when financial markets are taken into consideration. 

In Brazil, studies are still focused on the relationship between monetary policies and 

economic growth. Additionally, these studies employ linear models (e.g: Luporini 2008, 

Cavalcanti and Silva 2010); therefore, no TVARs have been used when studying the Brazilian 

economy. 

In relation to other developing countries, few studies with nonlinear models have been 

done and they are basically focused on exchange rates and inflation issues (Guo 2013, and 

Aleem 2010) 

Thus, this study differentiates itself from others in two aspects. The first, is the use of 

nonlinear models to study the Brazilian economy; and the second, is the relationship between 

fiscal policy variables and the growth of the economy, instead of focusing on monetary policies. 

3. METHODOLOGY 

3.1 TVAR MODELS 

VAR models have been shown to be useful tools for understanding the relationship 

between variables and also for forecasting. However, once the relationship among variables is 

not linear, these models show some pitfalls and lose their strength. Therefore, to make up for 

this deficiency TVAR models have been developed over the last few decades. 
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The idea behind the TVAR model is quite straightforward. There is a pre-defined 

endogenous or even exogenous variable (Baum et al., 2012; Hansen 1996 and Tsay 1998) that 

works as a transition variable. Once this variable crosses the threshold value, the parameters of 

the equations change; that is, depending on the value of the threshold variable, a different VAR 

model with different parameters is used. Thus, although the TVAR model itself is not linear, 

there still exists linearity within each regime.  

A general way of representing the TVAR is the following: 

𝑌𝑡 = [𝐴1𝑌𝑡 + 𝐵1(𝐿)𝑌𝑡−1] ∗ 𝐼(𝑍𝑡−𝑑≤𝜔) + [𝐴2𝑌𝑡 + 𝐵2(𝐿)𝑌𝑡−1] ∗ 𝐼(𝑍𝑡−𝑑>𝜔) + 𝑈𝑡 

where, in the case of this study, Yt is a six dimension vector containing all the analyzed variables, 

and I(z) is the indicator function which is equal to one when the threshold variable (Z) is above 

a given value (ω) and zero otherwise. Ai and Bi(L), i=1,2, are parameter matrices, L is the usual 

lag operator and d is the lag order. 

TVAR models bring some significant advantages. First, the model can be estimated 

through OLS (Ferraresi et al., 2015). Additionally, according to Afonso et al. (2011), another 

advantage is that given that the threshold is endogenous to the model the regime switches are 

defined by the model itself, which implies that shocks to the other variables are able to influence 

regime changes. In the case of this work, it is expected that fiscal policies will be more or less 

efficient depending on the financial market situation. 

 Before estimating a TVAR model, a linearity test must be performed. In this paper, the 

method selected is an extension of Hansen’s univariate linearity test (Hansen 1999), for 

multivariate nonlinear models proposed by Lo and Zivot (2001), Galvão (2003), and also 

explained in Greene (2008). The method estimates the threshold value through conditional 

least-square, and compares the covariance matrix of each model through a Likelihood Ratio 

(LR) test: 

𝐿𝑅𝑖𝑗 = 2(ln(𝑑𝑒𝑡 𝛴̂𝑖) − ln (det  𝛴̂𝑗)) 

where the variance-covariance matrix of each model is represented by 𝛴̂𝑖, i is the number of 

regimes and i-1 the number of thresholds. 

Once linearity is rejected a TVAR model is estimated through OLS conditional on the 

threshold value, the number of regimes and order (Ferraresi et al., 2015); however, as in 
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Ferraresi et al. (2015), given the limited number of observations, only two regimes will be 

considered: a “regular” and a “contractionary”.  

Next, generalized impulse response functions must be calculated to find the impact of 

the fiscal policy on the growth of GDP for each regime. 

3.2 GIRFS AND THE FISCAL MULTIPLIER 

Impulse response functions (IRF) are well established tools to understand how a shock 

to one variable will reflect on the other variables of the system. They can be easily calculated 

when the model under scrutiny is linear; however, in a non-linear model such as the TVAR, 

these responses must follow a different and more complex approach. Additionally, calculations 

of the fiscal multipliers can be over or understated when wrongly employing linear impulse 

response functions (Baum et al. 2012). 

 This work follows the methodology presented by Koop et al., (1996)1; that is, a 

Generalized Impulse Response Function (GIRF) approach. 

The representation of a GIRF is as follows: 

𝐺𝐼𝑅𝐹 = 𝐸[𝑌𝑡+𝑚|𝛺𝑡−1, 𝜀𝑡, 𝜀𝑡+1 = ⋯ = 𝜀𝑡+𝑚 = 0]

−  𝐸[𝑌𝑡+𝑚|𝛺𝑡−1, 𝜀𝑡 = 𝜀𝑡+1 = ⋯ = 𝜀𝑡+𝑚 = 0]  

where 𝛺𝑡−1 is the initial information available up to time t-1, and 𝜀𝑡 is a specific shock in one 

of the endogenous variables. 

Differently from IRFs, GIRFs are history dependent, that is, the effect of a shock in a 

variable depends on its history due to the nonlinearity of the moving-average. Therefore, in 

nonlinear models, the “reaction of an endogenous variable to a shock depends on the past 

history, the state of the economy, and the size of the shock under study at time 0, and the size 

and the sign of all the shocks hitting the economy within the period of interest” Ferraresi et al. 

(2015). 

Therefore, to generate the GIRFs, simulations for each starting point of the sample 

period must be performed taking into consideration the nature of the shock and an initial 

condition (Balke 2000). The estimated conditional expectation of the GIRFs is reached by 

repeating this procedure 300 times and averaging out the results. 

                                                           
1 The step by step of the calculation is presented in the appendix B. 
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Once the GIRFs are estimated, fiscal multipliers are calculated to give a better 

quantitative evaluation of the shocks. Following Ferraresi et al.’s (2015) suggestion, the 

multipliers, for each period, are calculated dividing the GDP response by the average of the 

government expenditure in the whole data gathered previously. The calculation is described as 

follows: 

𝐹𝑀𝑛 =
∆𝑌𝑡+𝑛

∆𝐺𝑡
 

where ∆𝑌𝑡+𝑛 represents the accumulated variation of gdp growth in relation to an initial shock 

in the fiscal policy variable, and ∆𝐺𝑡 is the initial shock in the fiscal policy variable. 

3.3 ORDERING 

The Choleski decomposition of the respective variance-covariance matrix of each 

regime in the TVAR model can follow a standard linear framework. As argued in Blanchard 

and Perotti (2002) and Fatás and Mihov (2001), the variable representing fiscal policy is 

predetermined in relation to the others in the VAR models. The assumption is that government 

spending, in the short run, might be unable to react to macroeconomic changes in time. Also, 

as mentioned in Ferraresi et al. (2015), this allows separating automatic stabilizers from 

discretionary fiscal policies, which is paramount to make sure the output growth is responding 

to discretionary fiscal policies and not just to automatic adjustments such as unemployment 

benefits. That said, the first variable in the VAR model will be a fiscal policy proxy. 

For the rest of the variables this work follows the suggestion made by Balke (2000), that 

is, second, GDP growth, which implies no immediate responses to monetary or inflation shocks; 

third, inflation (IPCA); fourth, a monetary policy proxy, and fifth, the threshold variable. 

Further explanation of the details related to data gathering is provided in the next section. 

4. DATA 

 The present work uses Brazilian quarterly data collected from IBGE, Banco Central do 

Brasil, and Ipeadata. Given the hyperinflation period prior to 1995 the data is collected between 

1996 and 2014. 

 Government total spending (government expenditure plus gross capital formation) and 

GDP growth were both seasonally adjusted, and all variables were made stationary using natural 

logarithms. 
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4.1 THRESHOLD VARIABLE 

The threshold variable used is the credit outstanding for households due to two facts. 

First, according to Liu and Rosenberg (2013) the increase in private non-financial debt has been 

“both cause and effect of the great recession”. Second, household debt has increased in 

significance in the total size of the Brazilian credit market. This type of lending has been 

increasing fast and gaining more representativeness in the total credit outstanding of the 

economy, reaching around 30% of all credit. Therefore, it is fair to assume that the private debt 

is a useful proxy of the local credit market. 

4.2 OTHER VARIABLES 

For the fiscal policy variable, real government consumption, which includes 

expenditures with goods, services, and welfare, and the gross fixed capital formation, which 

represents all the investments in infra-structure made by the government during the period, was 

considered. 

In line with current literature (Ferraresi et al. 2015 and Afonso et al. 2011), the output 

variable to be considered is GDP growth. The GDP deflator chosen was the Broad IPCA, which 

is considered the official brazilian consumer price index, given that the focus of this paper is to 

understand the fiscal multiplier in the economy as a whole. Also, as a monetary policy proxy 

this work considers the Brazilian interbank deposit certificate (CDI), which has been used by 

Oliveira and Ramos (2011) as benchmark. 

5. ESTIMATION AND RESULTS 

Prior to testing for stationarity, an Augmented Dicker-Fuller (ADF) is performed to 

check for stationarity and if further adjustments must be performed in the model. As we can see 

from the table below, stationarity is present in all variables, even inflation following Marques 

and Figueiredo (2009): 

Table 1 - Augmented Dicker-Fuller test for non-stationarity 

 

Source: Created by author 

Threshold Variable Prob Lag MaxLag Obs

Credit HH 0.0188 0 11 74

Fiscal Policy 0.0001 0 11 74

GDP Growth 0.0000 0 11 74

Inflation 0.0000 0 11 74

Monetary Policy 0.0000 1 11 73
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Therefore, with stationarity guaranteed, the first step for estimating the model is testing 

for linearity. The threshold variable was tested with one lag following Ferraresi et al.’s (2015) 

suggestion given the small sample size. From the table below, we can see that the null 

hypothesis of linearity is rejected. 

Table 2 - Linearity test (Likelihood Ratio Test) of threshold variables 

 

Source: Created by author 

Also, as suggested by Ferraresi et al. (2015) to check if the threshold variable follows 

closely the business cycles, correlation analysis between the threshold variable and GDP growth 

were performed and the results show that no significant correlations exists. 

Table 3 – Correlation between GDP growth and threshold variables 

 

Source: Created by author 

Once non-linearity and small correlations are confirmed, the next step is to estimate the 

TVAR2. The model was estimated with one lag and with a minimum percentage (20%) of 

observations in each regime. The GIRFs using the outstanding credit for households can be 

seen below: 

                                                           
2 See appendix A for equations. 

Threshold Variable Lags Threshold Value LR Test p-value

Credit HH 1 0.02344 91.90 0.0000

GDP Growth Credit HH

GDP Growth 1.00 0.26

Credit HH 0.26 1.00
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Figure 1 - Generalized Impulse Functions of GDP growth to a 1% shock in the Fiscal Policy variable. Threshold 

variable is the credit outstanding for households with one lag 

 

Source: Created by author 

 The graph shows a significant difference in response of the GDP growth to a shock in 

the fiscal policy variable given the two different credit markets. That is, when the credit market 

is expanding (dashed line) the GDP growth response is weaker in comparison to the response 

found with “contractionary” credit market conditions. These results go in line with the ones 

found in recent literature for developed countries. 

  

 Furthermore, to have a more quantitative assessment, the fiscal multipliers are 

calculated and the results can be seen in the table below: 

Table 4 – Fiscal multiplier results for both “Contractionary” and “Normal” credit markets 

 

Source: Created by author 

 Given the limitations of the sample size, the null hypothesis cannot be rejected with 10% 

significance level. However, as we can see from the table above, relevant differences can be 

seen between regimes. The first difference is the length of the gdp responses to shocks in the 

fiscal policy. In the “normal” period, the gdp response starts to fade away right after the third 

quarter, while in the “contractionary” regime the maximum is reached only in the fourth, at 

13.70.  

2nd Quarter 4th Quarter Max

Contractionary 4.12* 13.70* 13.70*

Normal 2.64* 2.06* 5.58*

* Not significant at 10%
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The second difference is the size of the responses. When we compare the results of this 

work with the results found for the developed world (Ferraresi et al., 2015, Afonso et al., 2011, 

and Baum and Koester 2011), the numbers found here corroborate the hypothesis that less 

efficient financial markets should have stronger gdp responses to fiscal policy shocks. 

6. ROBUSTNESS ANALYSIS 

To further improve the analysis a robustness check is done by exchanging the threshold 

variable from personal credit to industry credit. A new TVAR model and GIRF are estimated 

and the graph below shows the impulse responses in each credit regime.  

Figure 2 - Generalized Impulse Functions of GDP growth to a 1% shock in the Fiscal Policy variable. Threshold 

variable is the credit outstanding for firms with one lag 

 

Source: Created by author 

The results, although not statistically significant, suggest that similar responses are 

found when personal credit is used as the threshold variable. 

7. CONCLUSION 

This work tries to contribute to recent literature on nonlinear fiscal policies effects in 

the gdp growth in developing economies. By considering different credit market regimes in 

Brazil, it is hypothesized that, just as in developed economies (Ferraresi et al., 2015, Afonso et 

al., 2011 and Baum and Koester 2011), developing countries also face different fiscal 

multipliers given their respective credit market conditions. Further still, it is hypothesized that 

developing economies have less efficient financial markets which, which in turn, would imply  

stronger responses from fiscal multipliers.  

After non-linearity of the threshold variable and stationarity of all other variables is 

confirmed, the estimation of a threshold VAR (Tsay, 1998) using Brazilian quarterly data is 
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estimated followed by generalized impulse response functions (GIRFs) and fiscal multipliers 

calculations.  

It is found that, although the results are not statistically significant, there are different 

responses in the gdp growth to fiscal policy shocks depending on the situation of the credit 

market regimes. The responses follow different directions even when the threshold variable is 

switched from credit outstanding for households to the industry credit outstanding. Therefore, 

it is possible to conjecture that, once more data for developing countries such as Brazil is 

available, nonlinear results will follow the ones found in developed economies; however, given 

the hypothesis of less efficient financial markets in developing economies, stronger responses 

will probably appear in these economies. 
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APPENDIX B – GENERALIZED IMPULSE RESPONSE FUNCTIONS (based on 

Ferraresi et al., 2015) 

1. Select a random history 𝛺𝑡−1
𝑟 . 

2. Bootstrap residuals of the TVAR, and, considering the different variance-covariance 

matrices of each regime, select a sequence of shocks. 

3. Simulate the evolution of the model given the estimated TVAR coefficients, 𝛺𝑡−1
𝑟  and 

the residuals. 

4. Repeat adding new shocks at time 0. 

5. Repeat step 2 to 4, 300 times, and compute the average.  

6. Subtract the average from the path with no shock. 

7. Keep repeating steps 1 to 6, but with a different history 𝛺𝑡−1
𝑟 . 


