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Abstract 

Using national accounts data for the revenue-GDP and expenditure­
GDP ratios from 1947 to 1992, we examine two central issues in public 
finance. First, was the path of public debt sustainable during this period? 
Second, if debt is sustainable, how has the government historically balanced 
the budget afier shocks to either revenues or expenditures? The results 
show that (i) public deficit is stationary (bounded asymptotic variance), 
with the budget in Brazil being balanced almost entirely through cltanges 
in taxes, regardless of the cause of the initial imbalance. Expenditures 
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are weakly exogenous, but tax revenues are notj (ii) a rational Brazilian 
consumer can have a behavior consistent with Ricardian Equivalencej (iii) 
seignorage revenues are criticaI to restore intertemporal budget equilibrium, 
since, when we exclude them from total revenues, debt is not sustainable 
in econometric tests. 

1. Introduction 

At least since the end of WWII the Brazilian economy has been plagued with 
chronic public deficits and relatively high inflation. However, there were only very 
few episodes when a sharp increase in public debt was observed. Using national 
accounts data for the revenue-GDP and the expenditure-GDP ratios from 1947 
to 1992, this paper studies two central issues in public finance. First, was the 
path of public debt sustainable during this period? Second, if debt is sustainable, 
how has the govemment historically balanced the budget after shocks to either 
revenues or expenditures are observed? For example, given an unpredictable 
increase in expenditures, there are two polar forms to balance the budget. One 
is to increase the present value of taxes and the other is to decrease the present 
value of expenditures. From the point of view of a rational Brazilian taxpayer, 
it is important to learn to what extent these two forms of balancing the budget 
have occurred. 

Following Hamilton and Flavin(1986) and Bohn(1991), these issues are inves­
tigated using unit-root tests, cointegration tests, and calculating unconventional 
impulse-response functions based on Vector Error-Correction Models (VECM's) 
where a budget balance restriction is imposed1. Moreover, this framework is used 
to test hypotheses implicit on the tax-and-spend and spend-and-tax models2• 

This paper has three main findings. First, public deficit is stationary (bounded 
asymptotic variance), with the budget in Brazil being balanced almost entirely 
through changes in taxes, regardless of whether the initial imbalance was due 
to a change in expenditures or in taxes. Expenditures are weakly exogenous in 
the sense of Engle, Hendry and Richard(1983). The evidence points towards the 
spend-and-tax rather than the tax-and-spend mo deI. 

1 We use this 18bel for the ímpulse-response functíon because the response is not calcu18ted 
for a gíven sedes of the system but for íts present value ínnovatíon. 

2See Von Furstemberg(1986), and Míller and Russek(1990). 
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Second, a rational Brazilian consumer can have a behavior consistent with Ri­
cardian Equivalence (Barro(1974)), since, for example, given a fixed expenditure 
sequence, a tax break today will be fully reverted by future tax increases, leaving 
consumption and welfare unchanged. Third, we show that seignornge revenues are 
critical to restore intertemporal budget equilibrium, since, when we exclude them 
from total revenues, debt is not sustainable in econometric tests. These results 
match the conventional wisdom about Brazilian public finance and are broadly 
consistent with the theoretical model of seignorage of Bruno and Fischer(1990) 
and the extension in Ruge-Murcia(1995), and with the empirical findings of Pas­
tore(1995) and Ruge-Murcia. 

The paper is organized as follows: in Section 2 the methodology is presentedj in 
Section 3 the data set is discussedj in Section 4 the empirical results are presented 
and in Section 5 we present the conclusions. 

2. Methodology 

The econometric techniques used here to test whether or not debt is sustainable 
follow Hamilton and Flavin(1986), and Bohn(1991). The calculations of the un­
conventional impulse-response function follow Bohn(1991). We discuss a slight 
caveat to this approach. Exogeneity tests are performed following the typology 
in Engle, Hendry and Richard(1983)j see also the test implementation in Jo­
hansen(1995). A brief discussion of these t~chniques is presented here for the sake 
of completeness. 

The Govemment budget constraint can be written in the following form: 

(2.1) 

where 7t represents fiscal revenues including seignorage, Gt represents fiscal ex­
penditures excluding debt-service payments, r is the real interest rate (assumed 
fixed), Bt is beginning of period public debt, and €t+1 is a stationary measurement 
error inherited from assuming that rt = r for alI t. All time series are measured 
as a proportion of GDP. 

Without loss of generality, we work with the following version of equation 
(2.1): 

(2.2) 
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where G; = Gt +rBt. Disregarding measurement error, and rearranging (2.1) we 
get: 

Bt+1 - Bt = G; - 1t = De/t, (2.3) 

where De/t is the public deficit in period t. Equation (2.3) is the basis for the 
debt sustainability test of Hamilton and Flavin(1986). It clearly shows that if Bt 
is difference-stationary, there is a long-run relationship between G; and 1t, and 
De/t will not be an integrated series. Thus, debt sustainability is tested via a 
unit-root test on l1Bt. 

A similar argument can be made from an intertemporal perspective. The 
government intertemporal budget constraint is: 

00 

Bt = L rJ Et [Tt+; - G;+; - ft+Hl] , 
;=0 

(2.4) 

where p = (l!r) is the one-period discount rate for future taxes and expenditures. 
Trehan and Walsh(1988) showed that (2.4) holds whenever public debt is 

difference-stationary. From (2.3), this last condition implies that G; and 1t coin­
tegrate with coefficient (1, -1). This is the test proposed in Bohn(1991) to check 
whether or not debt is sustainable. 

From the Granger Representation Theorem, e.g., Engle and Granger(1987), , 
we have that every cointegrating system of X t = (G;,1t) , has an error-correction 
representation3: 

A(L)l1Xt = -Q {3'Xt - 1 + JJ.t, 
or, if (2.3) holds in 1(0) space, 

A(L)l1Xt = -Q De/t-l + J1.t 

(2.5) 

(2.6) 

where {3 is the cointegrating vector, Q is the adjustment coefficient vector of the 
error-correction term, and J1.t is a multivariate white-noise processo The matrix 
polynomial A(L), of order k in the lag operator L, satisfies: A(O) = I, and 
A(l) = Q{3' is finite. Using these results we rewrite (2.6) as a first-order system 

3 Although we are basically using X t = (G;, Tt ) I as the vector of fiscal variables, Bohn suggests 
augmenting it to include series that may increase the information set of the econometrician. 
Examples are GNP, hours worked, etc. 
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of equations. This will be useful in understanding the unconventional impulse­
response function. Start by considering the following identity: 

De!t = {3'!::J(t + De!t-l. (2.7) 

Since A(L) = 1- AIL - A2L2 - ... - AkLk, we can rewrite (2.6) as: 

!::J(t = A1aXt- 1 + ... + ~!::J(t-k - o De!t-l + I't. (2.8) 

Using identity (2.7) lagged in equation (2.8) and rearranging: 

aXt - (AI - 0{3') aXt - 1 + ... + AkaXt- k 

-o De!t-2 + I't. 

After repeating this process k - 1 times, we get: 

(2.9) 

aXt = AiaXt-1 + ... + A;aXt_k - o De!t-k-l + I't, (2.10) 

where Ai = ~ - 0{3'. Using (2.10) and stacking below a few obvious identities, 
we finally get a mst-order stationary representation of the system as follows: 

aXt 
aXt - 1 

-
aXt-k+l 
De!t-k 

+ 

or, compact1y as: 

A* I A2 A* k 
I O O 

O I O 
O O {3' 

I't 
O 

O 
O 

x; = A*X;_1 + p.;. 
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aXt - k 

De!t-k-l 

(2.11) 

(2.12) 
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. ( " , )'. (' )' where Xt = dXt,dXt_l,"',dXt_Ic+1,De!t-1c and I-'t = I-'t,O, .. ·,O are 
nk + 1 vectors, and the matrix A· is [nk + 1] by [nk + 1]. As we discuss below, the 
matrix A· is criticaI in finding the response of the system to innovations in the 
variables. Indeed, the response j-periods ahead of an innovation in one variable 
in the system can be calculated by selecting the appropriate row of (A·);. 

The implications of the intertemporal budget constraint on the behavior of 
fiscal variables of the system can now be calculated using (2.12). To see how, 
consider again equation (2.4) in its two possible forms, using either Gt+; or G;+i 

or, 

00 

(1 + r) . Bt = LtJ Et [Tt+; - Gt+; - fHHl], 
;=0 

00 

(2.13) 

Bt = L tJ Et [Tt+; - G;+; - ft+Hl] , (2.14) 
;=0 

For an unchanged debt value, and disregarding the error term, any increase 
in expenditures (not accompanied by an increase in taxes) would, in the future, 
either require a decrease in expenditures or an increase in taxes. Moreover, in 
present value terms, all future changes either in taxes or expenditures should be 
exactly equal to the initial change in expenditures (a similar result applies for a 
change in taxes). To prove this result, we start by defining the present value of 
a generic variable z, labelled PV(z)t, PV(z)t = L tJ Zt+;, an innovation in z, 

;~l 

l~elled ~Zt = Zt - Et-lZt, and an innovation on the present value of z, labelled 
PV(z)t, PV(z)t = EtPV(z)t - Et_1PV(Z)t4

• Note that we can rewrite (2.13) as: 

(1 + r)Bt - Tt + EtPV(T)t 

- [Gt + EtPV(G)t + Et (P:(f)t) 1 ' (2.15) 

or, in terms of innovations as: 

4There is no contradiction between the definition of Zt = Zt - Et-1Zt, and Pv(z)t = 
EtPV(z)t - Et-1PV(z)e. The former can written as Zt = EtZt - Et-1Zt, due to the fact 
that Zt is in the information set when the conditional expectation is taken. 
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..-....-. ..-.. ~ .-.. nt 
1t + PV(T)t = Gt + PV(G)t + (1 +r) Bt +-, 

p 
(2.16) 

where ílt = &[PV(e)t] - Et- 1[PV(e)t] is the inherited measurement error termo If 
the series in (2.16) have a unit-root, it is convenient to rewrite it in first-difIerence 
formato Consider the identity5 (1- p) [Zt + PV(z)t] = Zt+PV(~z)t, and the fact 
that ~ = .Kt, to obtain: 

~~ + Pv (~T)t = ~G,. + Pv (~G)t + r~Êt + rOto (2.17) 

An equivalent result can be obtained if we start this process with (2.14): 

(2.18) 

Equation (2.18) is critical for the discussion ofintertemporal equilibrium, since 
it rewrites the intertemporal equilibrium condition in terms of innovations in 
taxes and expenditures (~T; and ~G;). Given an innovation in one of the fiscal 
variables, either ~T; or ~G;, and disregarding measurement errors, there must 
be an innovation in the present value of either taxes, revenues, or both to restore 
equilibrium. Equation (2.18) also implies a restriction in terms of the responses 
from an initial innovation. Say, for instance, that there is a positive shock to 
expenditures. Then, the present values of taxes and expenditures wiIl change in a 
way that their difIerence must equal the initial shock to the system, i.e., ~G; = 
Pv (~T)t-Pv (~G*)t must hold. Notice that when we consider the measurement 
error term, this equation wiil not hold exactly. The absolute difIerence between 
the left- and the right-hand side is an increasing function of r. It should also be 
clear that the equation ~G; = Pv (~T)t - Pv (~G*)t holds exactly when r = O 
(i.e., p = 1), since the error term vanishes in this case. 

Calculating the marginal impact of current innovations on the innovations 
of the present values can be easily done using (2.12). Since EtX;+k = A*" X t*, 
using the definition of present value, PV(X*)t = I: pi X;+j' and recailing that 

j~l 

Xi = EtX; -Et-1X;, and Pv(X*)t = EtPV(X*)t - Et-1PV(X*)t, we can then 
calculate (Et - Et- 1) PV(X*)t and finally Pv(X*k 

EtPV(X*)t = L p" EtX;+k = L (p A*)" x;. (2.19) 
"~l "~1 

5See Campbell(1987). 
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Using the law of iterated expectations, Et-l [EtPV(X*}tJ = E (p A*)k Et-1X;, 
k~l 

and, (& - Et- 1) PV(x*)t = E (p A*)k 1';. Thus, 
k~l 

PV(X*)t = L (p A*)k 1';. 
k~l 

(2.20) 

I 

Since 1'; = (p.~, O, ... , O) , equation (2.20) illustrates that we can write the 
innovation of the present ~ue of any variable in the system as a linear combi­
nation of the VECM innovations J.Lt. The loadings on these shocks are derived 
from the matrix A*, whose coeflicients come from the VECM estimation and p, 
the discount factor. Thus, the only parameter that cannot be estimated from the 
system (2.5) is p6. The partial derivative of PV(X*)t with respect to 1'; is simply: 

8PV(~*)t = L (p A*)k = p A* (I - p A*)-l . 
8J.Li. k~l 

(2.21) 

Equation (2.21) makes it easy to calculate the innovation present-value re­
sponse function for either taxes or expenditures. All that is needed is a selec­
ti0E-vect~~, which selects the i-th element of a given vector. Recalling that 
l1Xii = Xii, where X*i is the i-th variable in X*, we obtain: 

(2.22) 

Equation (2.22) is what we have labelled the unconventional impulse-response 
function. Rather than calculating the response over time of a given variable in the 
system to shocks, it calculates the innovation present-value response to shocks to 
the system. It is tem~ting to associate the l-th element of the vector 
~ {p A* (J - P A*)-l J with a unit impulse of the l-th element of J.Lt. Although 
Bohn(I991) claims that the results from the use of the unconventional impulse­
response function require no orthogonalization of the errors in the VECM, the 
interpretation above embeds the assumption that no other element of J.Lt changed 
when its l-th element did. Of course, this can only be true if the covariance matrix 
of the innovations is diagonal, or if the elements of lLt are orthogonalized. 

6What we do below is to calculate several response functions varying p. We also discuss 
which values of p best fit the data. 
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The exogeneity tests conducted here follow the typology in Engle, Hendry 
and IDchard(1983)j see Maddala(1992) for an introduction and Ericsson and 
Irons(I994) for a complete review. There are three definitions of exogeneity: weak, 
strong, and super exogeneity. They are relevant respectively to conduct condi­
tional inference, conditional forecasts and to obtain parameter-invariant models, 
i.e., mo deIs robust to the Lucas Critique. 

To keep the discussion here at a basic leveI, we consider the bi-variate case. 
Suppose that we are interested in conducting inference on a given set of parameters 
{3, and have two series Zt, and Yt. Then, Zt is said to be weakly exogenous for , 
{3 if we can faetor the joint density of (Zt, Yt) , f (Zt, Yt), into the conditional and 
marginal distributions 9 (Yt IZt)and h (Zt) respectively, where the parameters of 
the joint density are separable in such a way that, to leam {3, one does not need 
to conduct inference on the parameters of the marginal density h (Zt). Thus, it is 
valid to do conditional inference on {3 using Zt. 

Strong exogeneity for {3 requires, in addition to weak exogeneity, that Zt is not 
Gmnger-caused by Yt. H that is not the case, it is impossible to do conditional 
forecasting for Yt, since one needs to leam Yt in order to leam the future of Zt. 
Super exogeneity requires, in addition to weak exogeneity, that the parameters {3 
of the conditional density 9 (Yt IZt )remain invariant to changes in the parameters 
of the marginal density h (Zt). In this case, the Lucas Critique does not apply. 

Since the implementation of Granger-causality tests is well lmown, we do not 
discuss it here at all. In the presence of unit roots and cointegration, weak exo­
geneity tests are simple to perform, since the parameters of the marginal distribu­
tion enter the conditional mo deI through the error-correction termo Thus, testing 
for weak exogeneity is simply a test of exclusion of the error-correetion termj see 
Johansen(1995 , pp. 122-123). If it is not significant in a given equation, the 
regressand is weakly exogenous for the parameters of interest in the conditional 
model of the other variable in the system. However, if the error-correction term 
is significant weak exogeneity is rejected, and the parameters of the conditional 
and marginal distributions are not separable. 

Testing for super exogeneity requires identifying faetors that lead to changes 
in the parameters of the marginal mo deI and then testing whether the parameters 
of the conditional model have changed due to these same factorsj see Engle and 
Hendry(1993). This is usually done using dummy variables for potential regime 
shifts, although the size and power of the tests have to be taken into account. 
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3. The Database 

Although the focus of this paper is public-debt sustainability, Brazil does not 
have long-span time-series data on debt. The data on expenditures, which include 
payments of nominal interest on public debt, and the data on revenues (excluding 
seignorage) were extracted from the national accounts calculated by FffiGE. They 
cover the period from 1947 to 1992. Since G; includes real interest expenditures, 
not nominal, there is a mismatch between the data and the theoretical framework. 
Unfortunately, FIBGE does not provi de disaggregate data on the nominal debt 
service, which made it impossible to match the data to the model. 

Tax revenues from national accounts do not include seignorage, whose se­
ries were extracted from Cysne(1995), and then added to them. Both total tax 
revenues and expenditures, as described above, were then divided by GDP, and 
labelled Tt and G; respectively. This is equivalent to using the same deflator for 
all series, which seems justified based on the broad spectrum of economic activity 
covered by tax collection and expenditures. 

As pointed out by Ahmed and Rogers(1995), who had the same type of prob­
lem in their data set, the fact that we use nominal interest payments in place 
of r Bt may bias toward rejection the restricted version of the cointegration test 
between G;, and Tt . Indeed, we may get a cointegrating vector different from , 
(1, -1) , possibly with the coefficient of G; being greater than unity in absolute 
value. This, however, is not the only problem. Since the nominal interest rate can 
be thought of as the sum of the real interest· rate and the ex-ante rate of inflation, 
we may not get cointegration at all if inflation is an integrated processo Needless 
to say, this is a real possibility for Brazil. In order to account for that problem, 
we increased the significance levei of the cointegration testo Instead of the usual 
5% or 10% leveis (Johansen and Juselius(1990», we used the 20% leveI. 

4. Empirical Results 

4.1. Unit-Root and Cointegration Tests 

Before presenting the results of unit-root tests it should be mentioned that the 
fact that our series are ratios, therefore lying in the real interval [O, 1], does not 
rule-out them being integrated processes; see Ahmed and Yoo(1989). Indeed, unit 
roots are about the persistency properties of the series, and not about the range 
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of random variables. The limited range is not really a problem, since one can 
think of data transformations (e.g. logit) that would map the initial ratio into 
the realline. 

Figures 1 and 2 show the data set used in this paper. It is elear that all 
series are smooth, indicating a high leveI of persistence. The ratios G; and 1i 
show a steady increase since the beginning of the sample, almost doubling in 
value. Despite this behavior, G; - 1i shows mean reversion, especially after the 
expenditure and tax increases of the mid-eighties. 

Table 1 shows the results of the unit-root tests performed: the Augmented 
Dickey-Fhller (ADF) and the Phillips-Perron testo The results of the latter are 
especially relevant, since the data clearly show signs of heteroskedasticity. Re­
gardless of the test type, the results support one unit root for expenditures and 
taxes, whereas the deficit (G* - T) is stationary even at 1 %7. 

The next step is to perform cointegration tests. We used the likelihood-based 
cointegration test of Johansen(1991). It is well known that the results of cointegra­
tion tests using this technique depend on the deterministic components included 
in the V AR and on the chosen lag length. Therefore some pre-testing is done in 
order to choose these. Lag length was selected using two types of information 
criteria (Schwarz and Hannan-Quinn). To choose the deterministic components 
we used the likelihood ratio test discussed in Johansen. The pre-test results are 
presented in Tables 2 and 3. 

The results in Table 2a are based on a V AR estimated with an unrestricted 
constant term and the results in Table 2b oil a VAR estimated without a constant. 
In both cases, using the Schwarz criterium, the optimallag length is two. Using the 
Hannan-Quinn criterium, the optimallag length is three. Given the Monte-Carlo 
results in Gonzalo(1995), showing that the efliciency loss is small for overfitting, 
while consistency is lost if the lag length chosen is too small, we chose to work 
with three lags on the VAR. It is also worth mentioning that the VAR with two 
lags showed problems in diagnostic tests. 

Testing the deterministic components in the VAR is more subtle, since it re­
quires conditioning on the number of cointegrating relationships to be performedj 
see Johansen(1991). Table 3 shows test results when the number of cointegrating 
vectors is one. When the mo deI with an unrestricted constant is tested against the 
one with a restricted constant the test statistic is 1.64. Since it is distributed as 
a X~, we cannot reject the restricted model. The same result is obtained when we 

7Tests for two unit roots reject thic; hypothesic; for ali three series. 
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tested the restricted constant against the no-constant model, or the unrestricted 
constant versus the no-constant mo deI. Thus, we used a VAR without a constant. 

The results of the cointegration test are presented in Table 4. As discussed 
above, we used the 20% significance leveI for the critical values of the Trace and the 
Àmax statistics. At 20% we reject the null of no cointegration vectors and cannot 
reject the null of one cointegrating vector. Although we used the 20% leveI, it is 
worth mentioning that the test statistics for the null of zero cointegrating vectors 
are very dose to the critical value at 10%. The point estimate of the cointegrating 
vector is (1, -0.94) (normalization on expenditures), which matches the prior that 
using the nominal-interest payments rather than the real-interest payments would 
bias upwards the absolute value of the expenditures coefficient. It is natural at 
this point to test the theoretical value of (1, -1) for the cointegrating vector. 
At usual significance leveIs this theoretical vector could not be rejected. Thus, 
cointegration tests corroborate our prior findings from unit-root tests that the 
deficit is stationary, and that debt is sustainable. 

4.2. Exogeneity Tests 

Table 5 shows the results of the error-correction mo dei estimates. First, it seems 
that our choice of 3 lags for the V AR was appropriate. For the system as a whole, 
AG;_2 is significant, while ATt - 2 is marginally significant. Choosing only two lags 
in the VAR would probably have led to the estimation of a misspecified model 
with autocorrelated residuals. 

Table 6 shows the results of the weak exogeneity tests under the existence of 
one cointegration vector. At usual significance leveIs we found that expenditures 
are weakly exogenous for the parameters of interest in the conditional model of 
revenues, but the converse is not true for revenues. The fact that the coefficient 
of Deft-t on the AG; equation is not significant led us to test the joint hypothe­
ses that the cointegrating vector and the adjustment coefficient are respectively 
(1, -1) and (O, a). The X~ statistic of this test is 1.78, which is not rejected at the 
41 % significance leveI. The results on Table 7 clearly indicate that expenditures 
Granger-cause taxes and vice-versa at the 5% significance leveI. At 1%, however, 
taxes do not precede expenditures. 
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4.3. Unconventional Impulse-Response Function 

Before presenting the results of the unconventional impulse-response function we 
investigated whether or not the two innovations in the VECM are correlated. As 
discussed above, only in the case that they are uncorrelated do impulse-response 
results have the usual interpretation. The correlation coefficient between the two 
innovations is 0.244, with a p-value of 0.19, thus not significant at either 5 or 
10%. A likelihood ratio test using the VECM's covariance matrix also confirms 
that the two shocks are orthogonal at usual significance leveIs. The log-likelihood 
ratio test statistic equals 2.67. Since we are imposing only one zero constraint (the 
covarlance between innovations), this statistic has a X~ distribution, with critical 
values being 3.84 and 2.71 at 5% and 10% respectively. Thus, at these significance 
leveIs we do not reject the null of orthogonal innovations. Therefore, impulse­
response results have the interpretation given above and no orthogonalization 
technique is used8 . 

Unconventional impulse-response functions were calculated using (1, -1) as 
the cointegrating vector and the adjustment factor in the form (O, a)9. The VECM 
used two lags, which is equivalent to a VAR of order 3. Insignificant regressors 
were deleted based on their t-tests. Based on these restricted VECM estimates, 
and using (2.22), we calculated the marginal impact of innovations on G; and 
Tt on PV(~G·)t and PV(~T)t. Since the results depend on the discount factor 
used, we chose to include on Table 8 the fol1owing four cases: p = 0.97, p = 0.98, 
p = 0.99, and p = 1. To be able to testo hypotheses on the pararneters being 
estimated, we performed a Monte Carlo experiment with 1,000 replications for 
each value of p. The sarnple size used for each replication is the sarne of the 
original data and pre-sarnple observations values were also drawn. Standard errors 
of point-estimates were then computed based on the Monte Carlo results and are 
included in Table 8. 

Table 8 has two interesting results. First, it is clear that expenditures change 
very little when we consider innovations in either expenditures or revenues. For 
p = 1, and thus with no measurement error, 89% of expenditure-generated deficits 
are eliminated via an increase in taxes, versus only 11% of decrease in future ex­
penditures. Notice that the former is not statistical1y different from 100% and 

8Bohn(1991) claims that there is no need for orthogonalization of shocks in his technique. 
As we discussed above, there is a potential interpretation problem when innovations are not 
orthogonal. 

9The value of a was found to be 0.25. 
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the latter not statistically different from zero. Second, impulse-response results 
are consistent with the existence of Ricardian-Equivalence consumers in Brazil 
(Barro(1974, 1989». This is true since a change in taxes, not accompanied by a 
change in expenditures, will be oflset 100% by a change in future taxes. Thus, 
Ricardian-Equivalence consumers will not change their optimal consumption allo­
cation given a change in taxes today, since theyexpect this to be offset exclusively 
by a change in future taxes. This result is a direct consequence of the weak e:xo­
geneity of expenditures. 

These two basic results are also obtained for p =F 1. For example, for p = 0.99, 

point estimates of 8Pv~1T), and 8PveJpO), are 93% and -11% respectively, and IJG: 8C: _ 

are statistically equal to 100% and zero respectively. Moreover, 8P~T), is still 
c 

statistically equal to -100%. Thus, Ricardian Equivalence holds. For other values 
of p =F 1, impulse-response estimates are not very different from the results above, 
although these parameters are not precisely estimated and hypothesis-testing is 
not very informative. This is a consequence of the fact that ~T; + PV (~T)t =F 
~G; + Pv (~G·)t, and that there is an increasing measurement error termo 

It is always appropriate to ask what is the proper value of p to use for the 
sample period 1947-1992. Due to the lack of long-span data on interest rates 
on debt, we can only conjecture here. Given the high and ascending leveI of 
Brazilian inflation during this period, it is hard to imagine a positive value for the 
real interest rate paid on debt. An observed phenomenon under high inflation is 
the erosion of the real value of nominal contràcts. Even if debt is indexed to lagged 
inflation, as was the case in Brazil and other high-inflation countries, real interest 
rates may still be reduced by an increase in the leveI of inflation. Therefore, we 
propose using p ~ 1. 

Our last empirical test checks whether or not seignorage was important for 
long-term fiscal balance. We perform a cointegration test with the same revenue 
series as before with seignorage revenues excluded. For the sake of comparison 
with previous results, we use the same significance leveI as before (20%). The re­
sults are presented in Table 9. We find no cointegration between the e:xpenditure­
GDP ratio and the modified tax-GDP ratio. Notice that the Trace and the Àmax 

statistic are much smaller than their criticaI values at 20%. 
The evidence for Brazil suggests that debt is sustainable and that expenditures 

are exogenous. Thus, the country followed much closer a spend-and-tax than a 
tax-and-spend policy. Indeed, our impulse-response results suggests that, given 
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a shock to expenditures, the present value of taxes will fully accommodate this 
imbalance restoring long-run equilibrium. Given that seignorage is critical for the 
existence of equilibrium, it was probably through seignorage revenues that most 
expenditure increases were financed. In this case, Brazilian inflation is simply a 
consequence of the type of spend-and-tax policy followed in the post-war period. 

It is interesting to compare our results to those of others who investigated 
public-finance issues in Brazil. Pastore(1995) tests debt sustainability using the 
techniques of Hamilton and Flavin(1986). From unit-root test results, he finds 
that the first difIerence of public debt is stationary. Since this series is equal to 
Deft (see (2.3)), his results and ours are identical. Since both are achieved using 
difIerent techniques, difIerent series, and difIerent samples, they complement each 
other in confirming the conventional wisdom about Brazilian public finance. 

One of the contributions of this paper is to test for exogeneity of expenditures. 
Several authors have used the exogeneity of expenditures in theoretical models, 
some of which were later applied to the data, e.g. Bruno and Fischer(1990), the 
extension in Ruge-Murcia(1995) and the references therein. Since expenditures 
were found to be weakly exogenous under proper econometric tests, we validate 
this prior modelling. When we consider the fact that debt was only sustainable 
when seignorage was included as a govemment revenue, it becomes clear that 
the fundamental character of Brazilian public finance was that of endogenous 
seignorage used to accommodate expenditure increases. Indeed, this conclusion 
is a common feature of the work of Pastore(1995), Ruge-Murcia(1995), and ours. 

5. Conclusions 

This paper presents tests on the sustainability of Brazilian public debt for the 
post-war period - 1947-92. They show that debt is sustainable only if seignorage 
is included as a govemment revenue. In this case, exogeneity tests suggest that 
expenditures are exogenous. Unconventional impulse-response results show that, 
regardless of how an initial fiscal imbalance is originated (shocks to expenditures or 
revenues), it is eliminated through a change in taxes. This last result is consistent 
with the existence of Ricardian-Equivalence consumers in Brazil. Based on these 
evidence, we find that Brazil has followed closely a spend-and-tax policy in the 
post-war era, with seignorage having a crucial role in balancing the budget. As a 
consequence, Brazilian inflation was consistent1y high during this period. 

It is interesting to ask under which circumstances Brazil can achieve fiscal 
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balance under low inflation. Buchanan and Wagner(1977) point out that insti­
tutional issues related to the management of the govemment budget are criticaI. 
An altemative would be to increase Central Bank independence, so that it would 
not be at all responsible for accommodating fiscal expansions. 

A brief reflection on the current status of the Real Plan is appropriate. 8ince 
the beginning of the plan in July 1994, seignorage revenues have decreased sharply. 
Expenditures have increased considerably, generating a persistent deficit. These 
and other factors have led to an almost three-fold increase in the stock of public 
debt since then. fi expenditures are still exogenous, as verified for the sample 
1947-92, there are only two polar forms to restore long-run fiscal balance: (i) 
increase taxes, excluding seignorage, or (ii) increase seignorage revenues. In the 
first case, Brazilians will be the most heavily taxed citizens in Latin America. 
The problem is that there are very few services as a counterpart of these taxes 
- education, infra-structure, legal system, etc. In the second case, inflation wiIl 
increase again, a price Brazilians may not be willing to pay for fiscal balance. Let 
us just hope that expenditures have ceased to be exogenous. 
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APPENDIX 

Figure 1 

Expenditures (lnduding Nominal Interest Paid on Debt) and Revenues 

(lnduding Seignorage) as a Proportion of GDP 
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Figure 1 
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Series 

Tax Revenues ( T ) 

Expenditures (G *) 

Deficit (G * - T) 

Table 1 

Unit-Root Tests 

Lagsl 

3 

4 

4 

ADFTest Phillips-Perron Tesr 

-3.03 -3.37 

-2.14 -2.54 

-2.98** -3.27** 

Notes: (1) The number oílags applies ooly to lhe ADF tesl The final cboice was made based 011 lhe t­
test oí significance of lhe last lagged first-difference. (2) The lag truncatioo chosen for lhe Bartlett 

temel was 3. For (G*) and (T) a OOIlstant and a time trend wt2'e used. CriticaI values are -3.53 

and -4.20 for lhe 5 and 1% significance leveIs respectively. For (G* - T) lhe no-ooostant 

specificatioo was used. CriticaI values are -1.95 e -2.62 for lhe 5 and 1% significance leveis 
respectively. The symbols (*) and (**) represent rejectioo of lhe null oí a unit root at lhe 5 and 1% 
significance leveIs respectively. 
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Tablel 

VAR Lag Truncation 

<a) 

VAR Constant Linear Trend Schwarz Criterium Hannan-Quinn 

Order Criterium 

1 unrestricted no trend -14.21 -14.36 

2 unrestricted no trend -14.25 -14.52 

3 unrestricted no trend -14.24 -14.61 

4 unrestricted no trend -13.98 -14.45 

(b) 

VAR Constant Linear Trend Schwarz Criterium Hannan-Quinn 

Order Criterium 

1 no constant no trend -14.21 -14.31 

2 no constant no trend -14.39 -14.60 

3 no constant no trend -14.36 -14.68 

4 no constant no trend -14.12 -14.54 
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Model VAR 

1 

2 

3 

Order 

3 

3 

3 

Table3 

Deterministic Componen1s Test (V AR(3» 

Constaot Linear Trend 

unrestricted 

restricted 

no constaot 

no trend 

no trend 

no trend 

Restricted V s. 

Unrestricted Model 

2 versus 1 

3 versus 2 

3 versus 1 

Test Statistic 

1.64 

2.02 

3.66 

Notes: Results COOditiODed OD tbe existence of ODe cointegrating vector. The criticai value for lhe 
t(1) statistic is 3.84 anel 6.63 for tbe 5 and 1% sigoificance leveIs respectively. 
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Table4 

Johansen's Cointegration Test (Seignorage Included as Revenues) 

K=O 

9.185* 

(7.58) 

Test Statlstic 

(Crltkal Value at lhe 20% Levei) 

K~l 

1.638 

(1.82) 

K=O 

10.82* 

(8.45) 

Trace 

K~l 

1.638 

(1.82) 

Cointegrating Vedor 

(Expenditures, Tues) 

(LO. -0.94) 

Cointegration Restriction Test 

Restriction (I. -1}X2 (1) = 1.50;p-value: 22.14% 

Notes: The symbol (*) indicates rejection of tbe oulI at tbe 20% sigoificance leveI. 
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Table 5 

Vector Error Correction Model Estimates 

EQ.l (A G;) I EQ. 2 (ATt ) 

Regressor Est Coeff. t-stat t-prob Est Coeff. t-stat t-prob 

A G;_1 0.17964 0.987 0.3298 0.23177 2.049 0.0474 

(0.18197) (0.1131) 

A G;_2 -0.73603 -3.558 0.0010 -0.1790 -1.392 0.1720 

(0.20688) (0.12861) 

A Tt-1 -0.30270 -1.163 0.2521 -0.3066 -1.895 0.0657 

(0.26027) (0.1618) 

A Tt-2 0.61572 2.459 0.0186 0.15161 0.974 0.3362 

(0.25036) (0.15565) 

Deft-1 0.07624 0.503 0.6179 0.25661 2.723 0.0097 

(0.1516) (0.09425) 

Notes: Standard errors in parentheses. 
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-- -------- ~~~~~~~~------------------~-~-

Table6 

Adjustment-Coefficient Weak Exogeneity Test 

Null Hypothesis 

Tt is weakly exogenous for lhe parameter of interest of lhe 

G; cooditional model 

G; is weakly exogenous for lhe parameter of interest of lhe 

Tt conditional model 

Test Statistic 

7.36 

1.11 

Note: 1be symbol (**) indicates rejection of lhe nulI at lhe 1% significance leveI. 
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P-Value 

0.0067** 
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Table7 

Granger-Causality Test 

VAR(3) 

--------------------------------.• ----------NuIl Hypothesis P-V alue 

Tt does not Granger-cause G; 0.023* 

G; does not Granger-cause Tt 0.0000** 

Notes: The symbols (*) and (**) represent rejectioo of tbe null at tbe 5 and 1 % significance leveis 
respectively. 
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Table8 

Unconventional Impulse-Response Function 

(p::O.97) 

Innovatioo 00: T T G* G* 

Respomeof: PV(AT) PV(AG*) PV(AT) PV(AG*) 

Point-Estimate -1.22 -0.07 1.12 0.05 

Standard Ettor (2.13) (0.47) (2.13) (0.51) 

(p::O.98) 

Innovatioo 00: T T G* G* 

Respomeof: PV(AT) PV(AG*) PV(AT) PV(AG*) 

Point-Estimate -1.13 -0.04 1.01 -0.09 

Standard Error (1.05) (0.39) (0.99) (0.42) 

(p::O.99) 

Innovatioo 00: T T G* G* 

Respomeof: PV(AT) PV(AG*) PV(AT) PV(AG*) 

Point-Estimate -1.06 -0.02 0.93 -0.11 

Standard Ettor (0.09) (0.03) (0.20) (0.18) 

(p=1.00) 

Innovatioo 00: T T G* G* 

Respomeof: PV(AT) PV(AG*.) PV(AT) PV(AG*) 

Point-Estimate -1.00 O 0.89 -0.11 

Standard Error (-) (-) (0.15) (0.15) 

Notes: Standard errors calculated using a Monte Carlo, wbere tbe Data Generating Process (DGP) 
was assumed to be tbe Restricted (cointegration) Vector Error Correction Model. The estimated model 
in tbe Monte Carlo corresponds to tbe DGP. Pre-sample data were also drawn, and not assumed fixed. 
The number of replications was set to 1,000. When p=1, tbe responses to innovations to T, are not 

stochastic. 
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Table9 

Johansen's Cointegration Test (Seignorage Exduded as Revenues) 

K=O 

7.305 

(10.04) 

Test Statktic 

(Crltical Value at the 20% Levei) 

KSl 

0.0454 

(1.66) 

K=O 

7.351 

(11.07) 

Trace 

KSl 

0.0454 

(1.66) 

Colntegrating Vector 

Notes: lbe symbol (*) indicates rejectioo of tbe null at tbe 20% significance leveI. lbe V AR is 
modeled witb an unrestricted COIlstant and two lags, acoording to tbe Schwarz Criterium and to 
likelihood ralio tests of tbe deterministic components respectively. 

30 



A 

ENSAIOS ECONOMICOS DA EPGE 

200. A VISÃO TEÓRICA SOBRE MODELOS PREVIDENCIÁRIOS: O CASO 

BRASILEIRO - Luiz Guilhenne Schymura de Oliveira - Outubro de 1992 - 23 pág. 

(esgotado) 

201. IllPERINFLAÇÃO: CÂMBIO, MOEDA E ÂNCORAS NOMINAIS - Fernando de 

Holanda Barbosa - Novembro de 1992 - 10 pág. (esgotado) 

202. PREVIDÊNCIA SOCIAL: CIDADANIA E PROVISÃO - Clovis de Faro - Novembro de 

1992 - 31 pág. (esgotado) 

203. OS BANCOS ESTADUAIS E O DESCONTROLE FISCAL: ALGUNS ASPECTOS -

Sérgio Ribeiro da Costa Werlang e Armínio Fraga Neto - Novembro de 1992 - 24 pág. 

(esgotado) 

204. TEORIAS ECONÔMICAS: A MEIA-VERDADE TEMPORÁRIA - Antonio Maria da 

Silveira - Dezembro de 1992 - 36 pág. (esgotado) 

205. THE RICARDIAN VICE AND THE INDETERMINATION OF SENIOR - Antonio 

Maria da Silveira - Dezembro de 1992 - 35 pág. (esgotado) 

206. IllPERINFLAÇÃO E A FORMA FUNCIONAL DA EQUAÇÃO DE DEMANDA DE 

MOEDA - Fernando de Holanda Barbosa - Janeiro de 1993 - 27 pág. (esgotado) 

207. REFORMA FINANCEIRA - ASPECTOS GERAIS E ANÁLISE DO PROJETO DA LEI 

COMPLEMENTAR - Rubens Penha Cysne - fevereiro de 1993 - 37 pág. (esgotado) 

208. ABUSO ECONÔMICO E O CASO DA LEI 8.002 - Luiz Guilhenne Schymura de 

Oliveira e Sérgio Ribeiro da Costa Werlang - fevereiro de 1993 - 18 pág. (esgotado) 

209. ELEMENTOS DE UMA ESTRATÉGIA PARA O DESENVOLVIMENTO DA 

AGRICULTURA BRASILEIRA - Antonio Salazar Pessoa Brandão e Eliseu Alves -

Fevereiro de 1993 - 37Opág. (esgotado) 

210. PREVIDÊNCIA SOCIAL PÚBLICA: A EXPERIÊNCIA BRASILEIRA - Hélio 

Portocarrero de Castro, Luiz Guilhenne Schymura de Oliveira, Renato Fragelli Cardoso e 

Uriel de Magalhães - Março de 1993 - 35 pág - (esgotado) . 

211. OS SISTEMAS PREVIDENCIÁRIOS E UMA PROPOSTA PARA A REFORMULACAO 

DO MODELO BRASILEIRO - Helio Portocarrero de Castro, Luiz Guilhenne Schymura 

de Oliveira, Renato Fragelli Cardoso e Uriel de Magalhães - Março de 1993 - 43 pág. -

(esgotado) 

212. THE INDETERMINATION OF SENIOR (OR THE INDETERMINATION OF 

WAGNER) AND SCHMOLLER AS A SOCIAL ECONOMIST - Antonio Maria da 

Silveira - Março de 1993 - 29 pág. (esgotado) 

213. NASH EQUILIBRIUM UNDER KNIGHTIAN UNCERTAINTY: BREAKING DOWN 

BACKW ARD INDUCTION (Extensively Revised Version) - James Dow e Sérgio Ribeiro 

da Costa Werlang - Abril de 199336 pág. (esgotado) 



r 
214. ON THE DIFFERENTIABILITY OF THE CONSUMER DEMAND FUNCTION - Paulo 

Klinger Monteiro, Mário Rui Páscoa e Sérgio Ribeiro da Costa Werlang - Maio de 1993 -

19 pAg. (esgotado) 

215. DETERMINAÇÃO DE PREÇOS DE ATIVOS, ARBITRAGEM, MERCADO A TERMO 

E MERCADO FUTURO - Sérgio Ribeiro da Costa Werlang e Flávio Auler - Agosto de 

1993 - 69 pAg. (esgotado). 

216. SISTEMA MONETÁRIO VERSÃO REVISADA - Mario Henrique Simonsen e Rubens 

Penha Cysne - Agosto de 1993 - 69 pAg. (esgotado). 

217. CAIXAS DE CONVERSÃO - Fernando Antônio Hadba - Agosto de 1993 - 28 pág. 

218. A ECONOMIA BRASILEIRA NO PERÍODO MILITAR - Rubens Penha Cysne - Agosto 

de 1993 - 50 pág. (esgotado). 

219. IMPÔSTO INFLACIONÁRIO E TRANSFERÊNCIAS INFLACIONÁRIAS - Rubens 

Penha Cysne - Agosto de 1993 - 14 pAg. (esgotado). 

220. PREVISÕES DE Ml COM DADOS MENSAIS - Rubens Penha Cysne e João Victor 

Issler - Setembro de 1993 - 20 pág. (esgotado) 

221. TOPOLOGIA E CÁLCULO NO Rn - Rubens Penha Cysne e Humberto Moreira -

Setembro de 1993 - 106 pág. (esgotado) 

222. EMPRÉSTIMOS DE MÉDIO E LONGO PRAZOS E INFLAÇÃO: A QUESTÃO DA 

INDEXAÇÃO - Clovis de Faro - Outubro de 1993 - 23 pAg. 

223. ESTUDOS SOBRE A INDETERMINAÇÃO DE SENIOR, vol. 1 - Nelson H. Barbosa, 

Fábio N.P. Freitas, Carlos F.L.R. Lopes, Marcos B. Monteiro, Antonio Maria da Silveira 

(Coordenador) e Matias Vemengo - Outubro de 1993 - 249 pág (esgotado) 

224. A SUBSTITUIÇÃO DE MOEDA NO BRASIL: A MOEDA INDEXADA - Fernando de 

Holanda Barbosa e Pedro Luiz Valls Pereira - Novembro de 1993 - 23 pAg. 

225. FINANCIAL INTEGRATION AND PUBLIC FINANCIAL INSTITUTlONS - Walter 

Novaes e Sérgio Ribeiro da Costa Werlang - Novembro de 1993 - 29 pág 

226. LA WS OF LARGE NUMBERS FOR NON-ADDITIVE PROBABILITIES - James Dowe 

Sérgio Ribeiro da Costa Werlang - Dezembro de 1993 - 26 pAg. 

227. A ECONOMIA BRASILEIRA NO PERÍODO MILITAR - VERSÃO REVISADA -

Rubens Penha Cysne - Janeiro de 1994 - 45 pAg. (esgotado) 

228. THE IMP ACT OF PUBLIC CAPITAL AND PUBLIC INVESTMENT ON ECONOMIC 

GROWTH: AN EMPIRICAL INVESTIGATION - Pedro Cavalcanti Ferreira - Fevereiro 

de 1994 - 37 pAg. (esgotado) 

229. FROM THE BRAZILIAN PAY AS VOU GO PENSION SYSTEM TO 

CAPITALIZATION: BAILING OUT THE GOVERNMENT - José Luiz de Carvalho e 

Clóvis de Faro - Fevereiro de 1994 - 24 pág. 

230. ESTUDOS SOBRE A INDETERMINAÇÃO DE SENIOR - vol. 11 - Brena Paula Magno 

Fernandez, Maria Tereza Garcia Duarte, Sergio Grumbach, Antonio Maria da Silveira 

(Coordenador) - Fevereiro de 1994 - 51 pág.(esgotado) 

2 



---- ----~------------------

231. ESTABILIZAÇÃO DE PREÇOS AGRÍCOLAS NO BRASIL: AVALIAÇÃO E 

PERSPECTIV AS - Clovis de Faro e José Luiz Carvalho - Março de 1994 - 33 pág. 

(esgotado) 

232. ESTIMATING SECTORAL CYCLES USING COINTEGRATION AND COMMON 

FEATURES - Robert F. Engle e João Victor Issler - Março de 1994- 55 pAg. (esgotado) 

233. COMMON CYCLES IN MACROECONOMIC AGGREGATES - João Victor Issler e 

Farshid Vahid - Abril de 1994 - 60 pAg. 

234. BANDAS DE CÂMBIO: TEORIA, EVIDÊNCIA EMPÍRICA E SUA POSSÍVEL 

APLICAÇÃO NO BRASIL - Aloisio Pessoa de Araújo e Cypriano Lopes Feij6 Filho -

Abril de 1994 - 98 pág. (esgotado) 

235. O HEDGE DA DÍVIDA EXTERNA BRASILEIRA - Aloisio Pessoa de Araújo, Túlio Luz 

Barbosa, Amélia de Fátima F. Semblano e Maria Haydée Morales - Abril de 1994 - 109 

pAg. (esgotado) 

236. TESTING THE EXTERNALITIES HYPOTHESIS OF ENDOGENOUS GROWfH 

USING COINTEGRATION - Pedro Cavalcanti Ferreira e João Victor Issler - Abril de 

1994 - 37 pág. (esgotado) 

237. THE BRAZILIAN SOCIAL SECURITY PROGRAM: DIAGNOSIS AND PROPOSAL 

FOR REFORM - Renato Fragelli; Uriel de Magalhães; Helio Portocarrero e Luiz 

Guilherme Schymura - Maio de 1994 - 32 pág. 

238. REGIMES COMPLEMENTARES DE PREVIDÊNCIA - Hélio de Oliveira Portocarrero 

de Castro, Luiz Guilherme Schymura de Oliveira, Renato Fragelli Cardoso, Sérgio Ribeiro 

da Costa Werlang e Uriel de Magalhães - Maio de 1994 - 106 pág. 

239. PUBLIC EXPENDITURES, TAXATION AND WELFARE MEASUREMENT - Pedro 

Cavalcanti Ferreira - Maio de 1994 - 36 pAg. 

240. A NOTE ON POLICY, THE COMPOSITION OF PUBLIC EXPENDITURES AND 

ECONOMIC GROWTH - Pedro Cavalcanti Ferreira - Maio de 1994 - 40 pág. (esgotado) 

241. INFLAÇÃO E O PLANO FHC - Rubens Penha Cysne - Maio de 1994 - 26 pág. (esgotado) 

242. INFLATIONARY BIAS AND STATE OWNED FINANCIAL INSTITUTIONS - Walter 

Novaes Filho e Sérgio Ribeiro da Costa Werlang - Junho de 1994 -35 pAg. 

243. INTRODUÇÃO À INTEGRAÇÃO ESTOCÁSTICA - Paulo Klinger Monteiro - Junho de 

1994 - 38 pág. (esgotado) 

244. PURE ECONOMIC THEORIES: THE TEMPORARY HALF-TRUTH - Antonio M. 

Silveira - Junho de 1994 - 23 pág. (esgotado) 

245. WELFARE COSTS OF INFLATION - THE CASE FOR INTEREST-BEARlNG 

MONEY ANO EMPIRICAL ESTIMA TES FOR BRAZIL - Mario Henrique Simonsen e 

Rubens Penha Cysne - Julho de 1994 - 25 pAg. (esgotado) 

246. INFRAESTRUTURA PÚBLICA, PRODUTIVIDADE E CRESCIMENTO - Pedro 

Cavalcanti Ferreira - Setembro de 1994 - 25 pág. 

247. MACROECONOMIC POLICY ANO CREDmILITY: A COMPARATIVE STUDY OF 

THE FACTORS AFFECTING BRAZILIAN ANO ITALIAN INFLATION AFTER 1970 

- Giuseppe Tullio e Mareio Ronci - Outubro de 1994 - 61 pAg. (esgotado) 

3 



248. INFLA TION AND DEBT INDEXATION: THE EQUIV ALENCE OF TWO 

ALTERNATIVE SCHEMES FOR THE CASE OF PERIODIC PAYMENTS - Clovis de 

Faro - Outubro de 1994 -18 pág. 

249. CUSTOS DE BEM ESTAR DA INFLAÇÃO - O CASO COM MOEDA INDEXADA E 

ESTIMATIVAS EMPÍRICAS PARA O BRASIL - Mario Henrique Simonsen e Rubens 

Penha Cysne - Novembro de 1994 - 28 pág. (esgotado) 

250. THE ECONOMIST MACHIA VELLI - Brena P. M. Fernandez e Antonio M. Silveira -

Novembro de 1994 - 15 pág. 

251. INFRAESTRUTURA NO BRASIL: ALGUNS FATOS ESTILIZADOS - Pedro 

Cavalcanti Ferreira - Dezembro de 1994 - 33 pág. (esgotado) 

252. ENTREPRENEURIAL RISK AND LABOUR'S SHARE IN OUTPUT - Renato Fragelli 

Cardoso - Janeiro de 1995 - 22 pág. 

253. TRADE OR INVESTMENT ? LOCATION DECISIONS UNDER REGIONAL 

INTEGRATION - Marco Antonio F.de H. Cavalcanti e Renato G. Flôres Jr. - Janeiro de 

1995 - 35 pág. 

254. O SISTEMA FINANCEIRO OFICIAL E A QUEDA DAS TRANFEIffiNCIAS 

INFLACIONÁRIAS - Rubens Penha Cysne - Janeiro de 1995 - 32 pág. (esgotado) 

255. CONVERGÊNCIA ENTRE A RENDA PER-CAPITA DOS ESTADOS BRASILEIROS -

Roberto G. Ellery Jr. e Pedro Cavalcanti G. Ferreira - Janeiro 1995 - 42 pág. 

256. A COMMENT ON "RATIONAL LEARNING LEAD TO NASH EQUILmRIUM" BY 

PROFESSORS EHUD KALAI EHUD EHUR - Alvaro Sandroni e Sergio Ribeiro da Costa 

Werlang - Fevereiro de 1995 - 10 pág. 

257. COMMON CYCLES IN MACROECONOMIC AGGREGATES (revised version) - João 

Victor Issler e Farshid Vabid - Fevereiro de 1995 - 57 pág. 

258. GROWTH, INCREASING RETURNS, AND PUBLIC INFRASTRUCTURE: TIMES 

SERIES EVIDENCE (revised version) - Pedro Cavalcanti Ferreira e João Victor Issler -

Março de 1995 - 39 pág.(esgotado) 

259. POLÍTICA CAMBIAL E O SALDO EM CONTA CORRENTE DO BALANÇO DE 

PAGAMENTOS - Anais do Seminário realizado na Fundação Getulio Vargas no dia 08 

de dezembro de 1994 - Rubens Penha Cysne (editor) - Março de 1995 - 47 pág. (esgotado) 

260. ASPECTOS MACROECONÔMICOS DA ENTRADA DE CAPITAIS - Anais do 

Seminário realizado na Fundação Getulio Vargas no dia 08 de dezembro de 1994 -

Rubens Penha Cysne (editor) - Março de 1995 - 48 pág. (esgotado) 

261. DIFICULDADES DO SISTEMA BANCÁRIO COM AS RESTRIÇÕES ATUAIS E 

COMPULSÓRIOS ELEVADOS - Anais do Seminário realizado na Fundação Getulio 

Vargas no dia 09 de dezembro de 1994 - Rubens Penha Cysne (editor) - Março de 1995-

47 pág. (esgotado) 

262. POLÍTICA MONETÁRIA: A TRANSIÇÃO DO MODELO ATUAL PARA O MODELO 

CLÁSSICO - Anais do Seminário realizado na Fundação Getulio Vargas no dia 09 de 

dezembro de 1994 - Rubens Penha Cysne (editor) - Março de 1995 - 54 pág. (esgotado) 

4 



r~ 
! 

263. 

264. 

265. 

266. 

267. 

268. 

CITY SIZES ANO INDUSTRY CONCENTRATION - Afonso Arinos de Mello Franco 

Neto - Maio de 1995 - 38 pág. 

WELF ARE AND FISCAL POLICY WITH PUBLIC GOODS AND INFRASTRUCTURE 

(Revised Version) - Pedro Cavalcanti Ferreira - Maio de 1995 - 33 pág. 

PROFIT SHARING WITH HETEROGENEOUS ENTREPRENEURIAL PROWESS -

Renato Fragelli Cardoso - Julho de 1995 - 36 pág. 

A DINÂMICA MONETÁRIA DA HIPERINFLAÇÃO: CAGAN REVISITADO -

Fernando de Holanda Barbosa - Agosto de 1995 - 14 pág. (esgotado) 

A SEDIÇÃO DA ESCOLHA PÚBLICA: VARIAÇÕES SOBRE O TEMA DE 

REVOLUÇÕES CIENTÍFICAS - Antonio Maria da Silveira - Agosto de 1995 - 24 pág. 

A PERSPECTIVA DA ESCOLHA PÚBLICA E A TENDÊNCIA 

INSTITUCIONALISTA DE KNIGHT - Antonio Maria da Silveira - Setembro de 1995 -

28 pág. 

269. ON LONG-RUN PRICE COMOVEMENTS BETWEEN PAINTINGS AND PRINTS­

Renato Flôres - Setembro de 1995 - 29 pág. 

270. CRESCIMENTO ECONÔMICO, RENDIMENTOS CRESCENTES E CONCORIlliNCIA 

MONOPOLISTA - Pedro Cavalcanti Ferreira e Roberto Ellery Junior - Outubro de 1995-

32 pág. (esgotado) 

271. POR UMA CIÊNCIA ECONÔMICA FILOSOFICAMENTE INFORMADA: A 

INDETERMINAÇÃO DE SENIOR - Antonio Maria da Silveira - Outubro de 1995 - 25 

pág. (esgotado) 

272. ESTIMATING THE TERM STRUCTURE OF VOLATILITY AND FIXED INCOME 

DERIVATIVE PRICING - Franldin de O. Gonçalves e João Victor Issler - Outubro de 

1995 - 23 pág. (esgotado) 

273. A MODEL TO ESTIMATE THE US TERM STRUCTURE OF INTEREST RATES­

Antonio Marcos Duarte Júnior e Sérgio Ribeiro da Costa Werlang - Outubro de 1995 - 21 

pág. (esgotado) 

274. EDUCAÇÃO E INVESTIMENTOS EXTERNOS COMO DETERMINANTES DO 

CRESCIMENTO A LONGO PRAZO - Gustavo Gonzaga, João Victor Issler e Guilherme 

Cortella Marone - Novembro de 1995 - 34 pág. 

275. DYNAMIC HEDONIC REGRESSIONS: COMPUTA TION AND PROPERTIES - Renato 

Galvão Flôres Junior e Victor Ginsburgh - Janeiro de 1996 - 21 pág. 

276. FUNDAMENTOS DA TEORIA DAS OPÇÕES - Carlos Ivan Simonsen Leal - Fevereiro 

de 1996 - 38 pág. (esgotado) 

277. DETERMINAÇÃO DO PREÇO DE UMA OpçÃO E ARBITRAGEM - Carlos Ivan 

Simonsen Leal- Fevereiro 1996 - 55 pág. (esgotado) 

278. SUSTAINED GROWTH, GOVERNMENT EXPENDITURE AND INFLATION - Pedro 

Cavalcanti Ferreira - Fevereiro 1996 - 38 pág. 

279. REFLEXOS DO PLANO REAL SOBRE O SISTEMA BANCÁRIO BRASILEIRO -

Rubens Penha Cysne e Sérgio Gustavo Silveira da Costa - Junho 1996 - 28 pág. 

5 



280. CURSO DE MATEMÁTICA PARA ECONOMISTAS, CAPÍTULOS I E 11: FUNÇÕES, 

ÁLGEBRA LINEAR E APLICAÇÕES - Rubens Penha Cysne e Humberto de Athayde 

Moreira - Junho 1996 - 75 pág. (esgotado) 

281. PREVIDÊNCIA COMPLEMENTAR PATROCINADA: VALE A PENA? - Clovis de 

Faro e Moacyr Fioravante - Junho de 1996 - 23 pág. 

282. OLIGOPOLISTIC COMPETITION UNDER KNIGHTIAN UNCERTAINTY - Hugo 

Pedro Boff e Sérgio Ribeiro da Costa Werlang - Julho de 1996 - 37 pág. 

283. CURSO DE MATEMÁTICA PARA ECONOMISTAS - CAPÍTULO IV: OTIMIZAÇÃO 

ESTÁTICA - Rubens Penha Cysne e Humberto de Athayde Moreira - Julho de 1996 - 71 

pág. 

284. RIO DE JANEIRO E INTERMEDIAÇÃO FINANCEIRA - Rubens Penha Cysne - Julho 

de 1996 - 30 pág. 

285. CURSO DE MATEMÁTICA PARA ECONOMISTAS CAPÍTULO 111: CÁLCULO NO 

Rn 
- Rubens Penha Cysne e Humberto Athayde Moreira - Agosto de 1996 - 106 pág. 

286. REFLEXOS DO PLANO REAL SOBRE AS FINANCEIRAS - Rubens Penha Cysne e 

Sergio Gustavo S. da Costa - Setembro de 1996 - 17 pág. (esgotado) 

287. FUTUROS DE JUROS - Carlos Ivan Simonsen Leal- Setembro de 1996 - 49 pág. 

288. PREVIDÊNCIA SOCIAL NO BRASIL: POR UMA REFORMA MAIS DURADOURA -

Clovis de Faro - Setembro de 1996 - 38 pág. 

289. CURSO DE MATEMÁTICA PARA ECONOMISTA - CAPÍTULO V: OTIMIZAÇÃO 

DINÂMICA - Rubens Penha Cysne e Humberto de Athayde Moreira - Setembro de 1996 

- 60 pág. 

290. PERSPECTIVAS DE LONGO PRAZO DA ECONOMIA BRASILEIRA: UMA 

ANÁLISE EXPLORATÓRIA - Pedro C. Ferreira - Outubro de 1996 - 40 pág. 

291. INTEGRAÇÃO, CRESCIMENTO E BEM-ESTAR - Marcelo Leite de Moura e Silva e 

Pedro C. Ferreira - Outubro de 1996 - 39 pág. 

292. PROCESSUS STOCHASTIQUES EN FINANCE (lere partie) - Renato Flôres e Ariane 

Szafarz - Novembro de 1996 - 31 pág. 

293. ANAIS DO 11 ENCONTRO NACIONAL SOBRE POLÍTICA MONETÁRIA E 

POLÍTICA CAMBIAL (parte I) - SISTEMA FINANCEIRO E POLÍTICA MONETÁRIA 

- Rubens Penha Cysne (editor) - Novembro de 1996 -78 pág. 

294. ANAIS DO 11 ENCONTRO NACIONAL SOBRE POLÍTICA MONETÁRIA E 

POLÍTICA CAMBIAL (parte 11) - BALANÇA COMERCIAL E FLUXO DE CAPITAIS -

Rubens Penha Cysne (editor) - Novembro de 1996 - 59 pág. 

295. PROCESSUS STOCHASTIQUES EN FINANCE (2eme partie) - Renato Flôres e Ariane 

Szafarz - Novembro de 1996 - 34 pág. 

296. HIPERINFLAÇÃO: UMA ABORDAGEM NEOCLÁSSICA - Fernando de Holanda 

Barbosa - Dezembro de 1996 - 23 pág. 

297. INFRASTRUCTURE PRIVATIZATION IN A NEOCLASSICAL ECONOMY: 

MACROECONOMIC IMPACT ANO WELFARE COMPUTATION - Pedro Cavalcanti 

Gomes Ferreira - Janeiro de 1997 - 28 pág. 

6 



,.-
298. A NOTE ON GROWfH, WELFARE AND PUBLIC POLICY (Revised Version) - Pedro 

Cavalcanti Gomes Ferreira - Janeiro 1997 - 22 pág. 

299. BARREIRAS À ENTRADA: O CASO DO SETOR DE CREME DENTAL 

BRASILEIRO - Luiz Guilhenne Schymura - Janeiro 1997 - 24 pág. 

300. CRESCIMENTO ENDÓGENO, DISTRIBUIÇÃO DE RENDA E POLÍTICA FISCAL: 

UMA ANÁLISE CROSS-SECTION PARA OS ESTADOS BRASILEIROS - Victor 

Duarte Lledó e Pedro Cavalcanti G . Ferreira - Fevereiro 1997 - 41 pág. 

301. SISTEMA FINANCEIRO BRASILEIRO: DIAGNÓSTICO E REFORMAS 

REQUERIDAS - Rubens Penha Cysne e Lauro Flávio Vieira de Faria - Março 1997 - 68 

pág. 

302. DESEMPREGO REGIONAL NO BRASIL: UMA ABORDAGEM EMPíRICA - Carlos 

Henrique Corseuil, Gustavo Gonzaga e João Victor Issler - Abril 1997 - 40 pág. 

303. AS DELffiERAÇÔES SOBRE ATOS DE CONCENTRAÇÃO: O CASO BRASILEIRO -

Luiz Guilherme Schymura - Abril 1997 - 20 pág. 

304. EFFECTS OF THE REAL PLAN ON THE BRAZILIAN BANKING SYSTEM - Rubens 

Penha Cysne e Sérgio Gustavo Silveira da Costa - Maio 1997 - 30 pág. 

305. INFRA-ESTRUTURA, CRESCIMENTO E A REFORMA DO ESTADO - Annando 

Castelar Pinheiro - Maio 1997 - 25 pág. 

306. PUBLIC DEBT SUSTAINABILITY AND ENDOGENOUS SEIGNORAGE IN BRAZIL: 

TIME-SERIES EVIDENCE FROM 1947-92 - João Victor Issler e Luiz Renato Lima -

Junho de 1997 - 38 pág. 

, 

7 



FUNDAÇÃO GETULIO VARGAS 
BIBLIOTECA 

ESTE VOLUME DEVE SER DEVOLVIDO A BIBLIOTECA 
NA ÚLTIMA DATA MARCADA 

N.Cham. PIEPGE EE 306 

Autor: ISSLER, João Victor 
Título: Public debt sustainability and endogenous 

111IIIII1II :!!7926 

45051 
"."eTECA • 

1INt1O. HENRIQUE !IMONS[~ 
FUIOAçAO &E1ÓUD VAIB'S 

FGV-BMHS 

000317926 

li 11"111'''11'_'''1''111' li 

N" 


