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1. Introduction 

The Brazilian national saving rate declined d r a i E a t i c a l l y 

and almost continously i n the period 1975-83. It dropped from 

21.45% of GDP in 1975 to 11.39% of GDP in 1983. In tha last five 

years there has been an increase in the saving rate but i t has 

remained below the level reached in the early 1970s. 

Assuming that the return of voluntary lending to highly 

indebted countries like Brazil cannot be foreseen in the near 

future, investment will have to be financed out of the domestic 

saving. Thus, saving will have a fundamental role if the country 

is to return to a higher rate of growth. 

Perhaps the most important thing to be done to increase 

the saving rate in the Brazilian economy is to restore the 

^This paper was prepared for the Seminar "Financiamiento del 
Desarolio", organized by CEPAL. I am grateful to Rogério Werneck 
for helpful discussions and to JeanPauline Jorio for research 
assistance» 
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capacity of the public sector to generate saving. This will not 

only be important to the long run growth perspectives of the 

Brazilian economy but also to the present situation. To better 

understand this one should have in mind that at the moment the 

economy is not far away from moving towards hyperinflation. 

This paper is organized as follows. In section 2 we 

discuss the implications for the determination of private and 

public saving of recent developments in m a c r o e c o n o m i c s . In 

particular we discuss the implications and the validity of the so-

called Ricardian equivalence proposition. In section 3 we briefly 

describe what happened to the national savings rate in Brazil in 

the last two decades. Section 4 analyzes the evolution of the 

components of public savings, namely public disposable income and 

current expenditures. We also analyze the evolution of the savings 

generated by public federal companies. In section 5 we examine the 

behavior of private saving. We estimate an equation for private 

consumption that allows us to shed some light to the behavior of 

the private saving/disposable private income ratio in the early 

1980s. Section 6 discusses the consequences posed by the debt 

problem to the national saving rate. Finally, section 7 offc-"£, 

some concluding remarks. 

2. Saving in Macroeconomics 

I 

The relationship between public deficits and the level of 

e c o n o m i c a c t i v i t y has b e e n one of the c e n t r a l i s s u e s in 
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macroeconomics since Keynes's General Theory. Barro (1974) in an 

influential paper challenged the traditional keynesian view that 

fiscal policy is all that matterso He argued that public deficits 

may not have any impact on aggregate demand in case consumers 

fully discount the liabilities they generate and have a preference 

for a smooth consumption pattern. This view is known in the 

literature as the Ricardian equivalence proposition. 

According to Barro, consumers do not need to have an 

infinite planning horizon to fully discount these future 

liabilities. All it is necessary is that consumers care about the 

well being of their descends. 

If the Ricardian proposition is true private saving will 

match dollar for dollar any increase in the government deficit. 

Thus, an important consequence of this proposition is that 

national saving cannot be analyzed as the sum independent private 

and public components. In that case, public debt would not be 

perceived by the private sector as a form of wealth. 

In the last few years several a'^thors have attempted to 

either prove the validity or to reject the Ricardian equivalence 

proposition. Empirical evaluation of this proposition for the 

industrialized economies, however, has been difficult because 

until recently there has been very little variation in government 

deficits independent of wars, inflation, and cyclical fluctuations 

in output, each of which night potentially affect national savings 

independent of what happens to the budget deficit. 
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Summers and Carrol (1987) in a recent paper concluded that 

the saving/GDP ratio in the United States, contrary to what should 

be expected according to the Ricardian ^equivalence proposition, 

has been influenced by budget deficits. In fact, they conclude in 

their paper that part of the decline of the saving/GDP ratio was 

due to the abnormally high federal deficits of the Reagan era. 

Throughout this paper we will accept the position that the 

Ricardian equivalence proposition does not hold for developing 

countries in general, and for Brazil in particular, due to the 

presence of liquidity constrained consumers.^ Thus, the adoption 

of an e x p a n s i o n a r y f i s c a l p o l i c y w i l l lead to a r i s e in 

consumption. It should be mentioned, however, that we do not share 

the extreme position that private saving is totally independent of 

public saving. 

3. National Saving in the 1980s 

In the first years of the 1970s the Brazilian economy 

experimented a very high rate of growth combined with a declining 
J 

rate of inflation. In these "miraculous" years national saving ) 

rate fluctuated around an annual average of 19.22%. Due a very 

high investment rate, the country had to resort to external 

borrowing to finance its current account deficit. 

^The presence of liquidity constrained consumers as a source of 
deviations from Ricardian equivalence for developing countries has 
been recently suggested by Rossi (1987). 



After the oil shock inflationary pressures resurged and 

the rate of growth of the economy slowed down» The government 
V. 

decided not to adjust the economy to the new international 

environment. An ambitious investment program i-ias launched which 

led to a rise in the current account deficit^ although the 

national saving rate increased. 

It was at the beginning of the current decade that 

national saving as a proportion of GDP presented a dramatical 

decline. It dropped from 17.55% of GDP in 1975 to only 11.39% in 

1983. After 1983 there has¿ bean a steady reccipGrcticn of the 

saving rate but it has remained below the level reached along tha 

1970So 

In tho next tv;o sections we examine both public and 

private savings in great detail. We will attempt to determine the 

causes of the dramatic reduction in savings that took place at the 

beginning of the current decade. 
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Table 1 
Saving, Investment, and the Current Account Deficit (as a 
percentage of GDP), 1970-86 

Year Saving Investment Current Account 
Deficit 

1970-74 19.22% 22.29% 3.07% 
1975-79 19.50 23.55 3.95 

1980 17.55 22.89 5.34 
1981 16.70 21.14 4.44 
1982 14.01 20.01 6.00 
1983 11.39 14.71 3,31 
1984 15.49 15.47 -0.02 
1985 16.57 16.68 0.11 
1986 16.95 18.54 1.59 
1987 19.22^ 19.66® 0.44^ 

Notes: 
® preliminary 

Source: Brazilian National Accounts, published in Conjuntura 
Econômica, Vol. 42, No. 9, September, 1988. 

4. Public Saving 

One should start by recalling that public SGvizic- ; ; .. 

goverment revenues net of tranfers to the private sector (public 

disposable income) minus government current expenditures. 

In Table 2 we present data on government revenues as a 

percentage of GDP in the period 1970-86. During the 1970s total 

tax revenues (including inflation tax) as percentage of GDP 

remained virtually unchanged around an average of 27.26%. Behind 

this stability, there was an important substitution process of 
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inflation and direct taxes for indirect taxes» In fact, while in 

1970 i n d i r e c t t a x e s a c c o u n t e d for more than 61% of the 

government's total revenue its share was reduced to only 44% in 

1979« 

At the beginning of the 1980s total government tax 

revenues started presenting a slight declining tendencyc In 1982, 

however, there was a huge increase ÍB direct tax revenues which 

reversed this declining tendency. It should be noted that, 

although the economy had plunged into a deep recassion^ tax 

revenues as a percentage of GDP in 1982 were higher than the 

average of the lC70s. 

It was only after 1983 that revenues from tax collection 

started showing a pronounced dovmward trend, only ir^terrupted by 

the adoption of the Cruzado plan in 1986« From 1982 to 1984 total 

tax revenues, for instance, dropped froE 28.39% of GDP to 23,30%c 

This reduction in tax revenues can be attributed to the doubling 

of the inflation rate after a maxi-devaluatior. of the cruzeiro at 

the beginning of 1983^ and to the increasing participation of 

exports in GDP which occurred in response not only to that 

devaluation but also to the concession of extensive tax benefits. 

^The anual rate of inflation, measured by the GDP iiaplicit 
deflator went from 96.5% in 1982 to 210.3% in 1984. 



Finally, it is also important to mention the evolution of 

the item other net revenues.^ These revenues, which represented 
\ 

more than 1% of GDP in 1970, suffered a substantial reduction 

along the 1970s and 1980s, rapidly turning negative. In 1986, for 

instance, other net revenues represented -1.59% of GDP. One of the 

factors which help explaining the reduction in other net revenues 

is the s t e a d y increase in federal g o v e r n m e n t t r a n s f e r s to 

foreigners. While in the 1970s they averaged less than 0.15%, 

after 1982 they jumped to above 1% of GDP. 

Table 2 
Government Revenues (as a percentage of GDP), 1970-86 

Direct Indirect Inflation Other Total 
Year Taxes Taxes (l) + (2) Tax Net 

(1) (2) Revenues 

1970-74 10.19% 15.74% 25.92% 1.29% -0.13% 27.09% 
1975-79 12.04 13.36 26.40 1.92 -0.93 27.39 

1980 10.96 13.25 24.21 3.04 -0.95 
1981 11.72 12.91 24.63 2.25 Cij 
1982 13.15 13.04 26.19 2.20 -1.33 27.06 
1983 12.06 12.61 24.68 2.97 -1.52 26.13 
1984 11.26 10.31 21.57 2.23 -0.72 23.08 
1985 11.66 10.32 21.97 2.11 -0.85 23.23 
1986 12.06 12.21 24.27 1.17 -1.59 23.85 

Source: Brazilian National Accounts, published in Conjuntura 
Econômica, Vol. 42, No. 9, September, 1988 and Cysne (1988). 

As it can be seen in Table 3, government transfers to the 

private sector presented a steady increase in the last two 

^Other net revenues are equal to other gross public revenues minus 
transfers to state and local government, to the private sector, 
and to foreigners. 
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decades o In the 1980s the rise has been dramatic» They have jumped 

from 13.15% of GDP in 1980 to 19.27% in 1986. 

V 

Transfers related to the social security program as a 

percentage of GDP showed a continous rise lantil 1982 when they 

reached 8.89%. This was due in part to the acceleration of the 

inflation rate as reimbursements were paid much faster than 

contributions were received. After 1982 there was a considerable 

reduction in social security tranfers as a percentage of GDP. 

Indeed, it should be pointed out that in 1985 these tranfers v/ers 

lower than their average for the 1970s, 

Government transfers through subsidies presented a 

dramatic increase at the and of the 1970s due to the ascsleratior. 

of inflation in an environment in which subsidized credit was 

mostly given at a fixed nominal interest rate. In the period 1978 

80 subsidies as percentage of GDP' jumped fron 1.89% to 3.64%. 

After 1980 subsidies presented a steady decline^, reaching 1.41% in 

1986. 

Most of the spetacular rise in government transfers in 

recent years can be attributed to interest rate payments by the 

government on its internal debt» While in 1980 these payments 

represented 1.89% of the GDP, in 1985 they reached almost 11% of 

GDP. 

It must be pointed out that part of this increase was 

simply caused by the rise in the inflation rate along the decade. 

Indeed, as several authors have recently pointed out in case the 
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Fisher holds and nominal interest rates rises pari passu with 

inflation, interest expenditures as a proportion of GDP Hill go 

up. This is due to the fact that part of the monetary correction 

paid by the government on its debt to compensate for inflation is 

an amortization payment. To better understand this point one 

should note that in an inflationary environment, a constant 

nominal debt represents a falling real debt and that the speed of 

the amortization will be a positive function of inflation.^ 

As monetary correction payments represent in reality an 

amortization of the public debt they should not be considered a 

transfer to private sector. If we then take monetary corrections 

payments out, government transfers to the private sector in the 

1980s will not present any upward trend. They remained fluctuating 

around an average value of 12.33% of GDP. One must therefore 

conclude that the rise in government transfers occurred at the end 

of the previous decade was mainly caused by the jump in subsidies. 

In this decade the fall in siabsidies was compensated by the rise 

in real interest rate payments so as to keep the total amount of 

government tranfers net of monetary correction payments nearly 

constant. 

'See in this respect Tanzi et alli(1987). 
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Table 3 
Government Transfers to the Private Sector (as a percentage of 
GDP), 1970-86 

Year 
Interest Rate 

Monetary 
Correction 

(1) 

Payments 

Real 

(2) 

Social ; 
Security 

(3) 

Subsidies 

(4) 

Total 

Í5) 

(5)"(1) 

1970-74 0.72% 0.50% 7.19% 1.15% 9.56% 8.84% 
1975-79 1.39 0.57 7.45 1.92 11.33 9.94 

1980 1.15 0»74 7.62 3.64 13.15 12.00 
1981 1.19 1.07 8.21 3.68 13.15 11.96 
1982 2.19 1.23 8.89 2.57 14.88 12.69 
1983 2.23 1.93 8.23 2,61 15.00 12,77 
1984 3.50 2.71 7.68 1.57 15.46 11.96 
1985 7 o 12 3.72 7,06 lo54 19.44 12,32 
1986 6.64 3.60 7.62 lo41 19 o 27 12 .63 

Source: Brazilian National Acct Total ounts¡, published in 
Conjuntura E c o n ô m i c a V o l ó 42,, Mo» 9, September^ 1988 and Cysne 
(1988)o 

T h e e v o l u t i o n of p u b l i c c u r r e n t a n d investiaent 

expenditures in the perioci 1970-86 is shcx-m in Table 4, Ac i-m can 

see public current expenditures as a percentage of GDP presented a 

downward trend along the past decade» In the first three years of 

the 1980s there was a vigorous recuperation of public current 

expenditures, which can be almost entirely explained by the 

behavior of personnel expenditures. I n d e e d t h e s e expenditures 

jumped from 6.18% of the GDP in 1980 to 7»30% in 1982. Wernecic 

'(1987) pointed out that this jump in federal goverrjnarri personnel 

expenditures was not caiised by wage increases but by a process of 

job openings brought about by the 19S2 election. It should be 

mentionedp however, that federal govermnent personnel expenditures 

as a percentage of GDP in 1982 were lov/er than the average of the 

1970s. 
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From 1982 to 1984 with the government's attempt to control 

its deficit there was a steady decline in current expenditures 

brought about mainly by the reduction in personnel expenditures. 

Indeed, personnel expenditures fell from 7.30% of GDP in 1982 to 

5.59% in 1984. After 1984 public current expenditures started 

rising again. 

In Table 4 we also present the evolution of public 

investment expenditures. They show a clear downward trend along 

the 1970s and the first years of the 1980s. Only after 1984 there 

was some recuperation in these expenditures. 

Table 4 
Public Current and Investment Expentures (as a percerstcir^n >" • 
1970-86 

Year 
Current Expenditures Investment 

Expenditures Year 
Personnel^ Other Total 

Investment 
Expenditures 

1970-74 7.72% 2.94% 10.66% 4.10% 
1975-79 7.00 3.00 10.00 3.41 

1980 6.18 2.84 9.02 2.32 
1981 6.45 2.86 9,31 2.60 
1982 7.30 3.06 10.37 2.43 
1983 6.51 3.00 9.51 1.80 
1984 5.59 2.60 8.19 1.88 
1985 6.77 2.86 9.63 2.26 
1986 6.99 3.23 10.22 2,95 

Notes: 
® It includes wages, salaries and pay-roll expenditures of the 
federal, state, and local government. 

Source: Brazilian National Accounts, published in Conjuntura 
Econômica, Vol. 42, No. 9, September, 1988 and Cysne (1988). 
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Table 5 presents data on public disposable income and 

public saving in the last two decades. As we can see the share of 

government's income in GDP suffered a dramatical fall. From an 

average of 16.24% in the period 1970-74 it dropped to less than 2% 

in 1986. Most of this reduction can be attributed to the increase 

in interest rate tranfers. The same pattern was followed by public 

saving which ended up turning negative after 1982» 

This dramatic fall in public saving which occured along 

the first half of the 1980s was noted by Werneck (1986). Werneck^ 

however, does not mention that part of the decline in public 

saving was simply caused by the acceleration of inflation. 

As we have mentioned before, it is important to recognize 

that payments to compensate for inflation to holders of public 

debt are in fact amortizations of the principal. Thus^ one should 

not consider monetary correction payments as current transfers. 

Having this in mind we recalculated public disposable income and 

saving subtracting the monetary correction payments from interest 

transfers. We have also added the inflation tax to government 

revenues. 

The reduction in inflation adjusted public âioposable 

income and saving were much less accentuated. Nevertheless, both 

suffered a considerable decrease in the 1980s, Public saving 

adjusted for inflation fell from an annual average of 7,6% of GDP 

in the period 1970-74 to 3.28% in 1980 and then to only 1% in 

1986. The picture that emerges out of our previous discussion of 
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the evolution of government current revenues, transfers and 

expenditures is that initially the reduction in public saving was 

caused by the increase in subsidies. It should be mentioned that 

although current expenditures as a percentage of GDP presented a 

sharp rise in the period 1980-82, they were below the average 

reached in the 1970s. After 1983, the blame for the reduction in 

public saving must go to the rise in real interest payments and 

the fall of tax revenues brought about by the acceleration of 

inflation and the concession of tax benefits to exports. 

Table 5 
Public Disposable Income and Public Saving (as a percentage of 
GDP), 1970-86 

Year 
Public Disposable Income Public Saving 

Year 
Reported Inflation 

Adjusted^ 
Reported Inflation 

Adjusted® 

1970-74 16.24% 18.25% 5.58% 7.59% 
1975-79 13.35 16.55 3.36 6.56 

1980 10.11 14.30 1.09 5.28 
1981 10.41 13.84 1.10 4.53 
1982 9.98 14.37 -0.38 4.00 
1983 8.16 13.36 -1.35 3.85 
1984 5.39 11.12 -2.80 2.93 
1985 1.68 10.91 -7.95 1.28 
1986 3.41 11.22 -6.81 1.00 

Notes: 
^ Inflation-adjusted public disposable income in cnnn::" ;- . 
adding to the reported public disposable income in 'lii'i6.V ¿i'.CE.J, ."t-Idl; 
National Accounts the inflation tax and the monetary correction 
paid by the government on its interest-bearing liabilities to the 
private sector. The same procedure was applied to calculate 
inflation-adjusted public saving. 

Source: Brazilian National Accounts, published in Conjuntura 
Econômica, Vol. 42, No. 9, September, 1988, and Cysne (1988). 
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4.1 Public Enterprises Saving 

As in a number of countries, data on the public sector in V 
the Brazilian national accounts does not include state controlled 

companies. It is therefore important to examine what happened to 

the capacity of these companies to generate savings. The reduction 

in federal government saving could have in principle been matched 

by an increase in state controlled companies savings= 

One should start by recalling that gross corporate saving 

equals undistributed profits and net corporate saving equals 

undistributed profits less capital coíismnptioii» 

The Public Enterprises Control Secretariat (SEST) since 

its creation in late 1979 has produced a great deal of information 

on federal public enterprises. This information allows us to 

calculate the cash generated by these companies. Before we start 

it is important to note that the available information froia SEST 

is measured on a cash-flow basis and therefore should not be 

directly compared to the one from national accounts. 

In Table 6 we present for the period 1980-85 data on 

federal public enterprises cash generation, which was calculated 

by subtracting current expenditures from current revenues» This 

can be taken as a proxy of the gross saving generated by these 

companies for depreciation expenditures are not taken into 

account. 

As we can see there v;as a sharp reduction in the federal 

public companies cash generation as a percentage of GDP in the 
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period 1980-82. This fall can be almost entirely attributed to the 

rise in financial and personnel expenditures. After 1982 we note a 

recovery in federal enterprises savings, although it has remained 

below the 1980 level. 

Table 6 
Federal Public Enterprises Cash Generation and Investment (as a 
percentage of GDP), 1980-85 

Year 1980 1981 1982 1983 1984 1985 

Revenues 
Operational 11.71% 12.92% 12.42% 12.84% 13.71% 12.51% 
Other (net) 1.81 1.89 1.93 2.95 2.26 2.26 

Expenditures 
Personnel 1.92 2.19 2.32 1.96 1.69 1.80 
Other 8.72 9.22 8.54 9.94 9.80 8.73 
Financial 0.78 1.44 1.95 2.23 2.51 2.49 

Cash-Generation 2.10 1.95 1.54 1.66 1.97 1.75 

Fixed Investment 4.50 5.14 4.99 3.65 3.29 3.04 

Notes: Cash Generation is equal to current revenues minus current 
expenditures. 

Source: Relatório Anual SEPLAN/SEST, several issueu.» 

Having in mind what happened to the cash generation of 

federal public enterprises one can conclude that there was an 

important change in the government role in generating saving in 

the Brazilian economy. While during the 1970s almost one third of 

national saving was generated by the public sector, in the 1980s 

government revenues net of tranfers were barely able to pay for 

current expenditures. All public investment expenditures had to be 

financed through borrowing, both at home and abroad. 
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5. Private Saving 

In Table 7 we present three measures for private saving 

(as a percentage of GDP] in Brazil in the last two decades. The 

first of these is the one reported in the National Accounts. The 

second measure is adjusted for inflation» Analogously to what has 

been done before to public saving¡, we have subtracted from 

reported private saving the monetary correction payments on the 

public debt and the inflation tax on base money. Finally, in the 

third measure we have subtracted from inflation adjusted saving 

the gross saving of the federal public companies. 

As we can see, all three measures show an upward trend in 

the 1970s and a dramatic decline in the period 1980-83. Inflation 

adjusted private saving net of federal public corapanies fell from 

10.17% of GDP in 1980 to 5.88% of GDP in 1S83. 

This decline in private saving can be almost entirely 

explained by noting that most likely the reduction in private 

disposable income which ocurred in the period 1981-83 lías 

perceived as a temporary one. If one accepts that consumers have a 

preference for a smooth consumption pattern, a temporary reduction 

in current income will lead to a reduction in saving. 

In sub-section 5,1 we develop a model for private 

consumption (and saving) and estimate it. The csain assumption is 

that consumption depends on permanent income and that private 
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disposable income can be characterized by a stochastic process 

with a persistent and a transitory component. Then in siib-section 

5.2 we use the model to explain why private saving as a proportion 

of income suffered a dramatic fall when the government adopted 

recessive policies aimed at correcting the external imbalance. 

After 1983 the private saving/GDP ratio showed a strong 

recuperation, reaching a level higher than the average of the 

1970s. This rise in private saving, however, was not large enough 

to compensate for the decline in public saving. 

Table 7 
Private Saving, as a percentage of GDP, 1970-86 

Year 
Private Saving 

Year 
Reported Inflation 

Adjusted^ 
Net of Public 

Companies" 

1970-74 13.64% 11.64% 
1975-79 16.24 13.05 n.a. 

1980 16.46 12.27 10.17 
1981 15.61 12.17 10.22 
1982 14.40 10.01 8.47 
1983 12.75 7.54 5.88 
1984 18.29 12.56 10 o 59 
1985 24.52 15»29 
1986 23.75 15.95 "£i V ii « 

Notes: 
^ Inflation-adjusted private saving is computed by subtracting 
from reported private saving in the National Accounts the 
inflation tax and the monetary correction paid by the government 
on its interest-bearing liabilities to the private sector. 
" Private Saving net of public companies was calculated by 
subtracting cash generation of federal public companies from 
inflation-adjusted private saving. 
^ n.a. not available 

Source: Brazilian National Accounts, published in Conjuntura 
Econômica, Vol. 42, No. 9, September, 1988, Cysne (1988), and 
Table 6. 
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5.1 An Econometric Estimate of the Consumption Function 

In this sub-section we develop a simple model for private 

disposable income and private consumption We will follow 

Friedman's permanent income hypothesis and assume that private 

consumption depends only on the permanent diposabl® income of the 

private sector. Specifically^ we will assume that 

(1) ct - hyp^t ^t^ 

where c^ is the log of real private consumption in period t^ c is 

the marginal propensity to consume out of permanent income^ Yp^t 

is the log of real permanent disposable isicome of the private 

sectory and v^ is random disturbance with mean zero and finite 

variance. 

In order to make aquation (1) operational we need to make 

permanent income a function of observable data. We will start 

assuming that the permanent disposable income is an average of 

expected future disposable income. In particular, we will assume 

that 

n 
(2) y t = C V n ) f t^t+j^ 3=1 

where t^t+T public's expectation sf real private disposable 

income at tiae t4-j, based on the information available at time t. 
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We will assume that the stochastic process that generates 

private disposable income has a persistent and a transitory 

component. Specifically, we will assume," following Muth's (1960) 

classical work that 

(3) Yt = yi,t + y2,t' 
(4) yi,t = yi,t-l + Xt -f a, 

where yx,t persistent component and transitory 

component. We will also assume that x^ and y2,t indepedent 

and serially uncorrelated random varibles with zero mean and 

finite variance.^ Note that the persistent component follows a 

random walk with a drift and that the transitory component is a a 

white noise. 

It can be s h o w n that if e x p e c t a t i o n s are r a t i o n a l 

permanent private disposable income will be given by 

(5) yp^t = [(i-b)/(l-bL)]yt + a/(l-b) + a(n-l)/2, 

where b only depends on the variances of x and y2, and L is the 

lag operator.^ Substituting (5) into (1) we get 

oo 
(6) ct = ha/(l-b) + ha(n-l)/2 + h(l-b) T. b^y^.j + v^. 

j=0 

^Specifically, we assume that Ex^. = Ey2 t = for all t, Ex^x^.j^ 
= Sjj for j = 0, and 0 otherwise, Ey, ®2 3 = 0, and 0 
otherwise, and Ex^yj^t-j ~ for all']. 

^It can be shown that 0 < b < 1 and that b is given by: 
l+[var(x)/2var ( y 2 )]-{[var(x)/var(y2)](l+[var(x)/4var(y2)]). 
See Sargent (1979). 
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We have estimated equation (6) for Brazil by Non-Linear 

Least Squares, truncating the infinite^Eummand after j = 3. We 

have also set n = 1. Note that this only affects the estimate of 

"a" as we cannot indendify both and . The choice of the 

sample period was entirely due to data availabity. 

In Table 8 we present the estimates we have obtained for 

the period 1973-86. All the estimates are significantly different 

from zero and have the corrected sign. Both the Durbin-Watson and 

the Box-Pierce Statistics do not indicate the presence of 

autocorrelation among the residuals. The estimate the marginal 

propensity to consume out of permanent income suggests that a 10% 

rise in permanent income will lead to a 9.76% incirsase in 

consumption. It should be mentioned that we cannot reject the 

hypothesis that h = 1. The estimate obtained for the parameter b 

indicates that the variances of transitory and persistent income 

are about the same size. 

Finally, it is necessary to test the cross coeficients 

constraints imposed by our model for private disposable income on 

the equation for private consumption. We can do that through a 

conventional likelihood ratio test, which in our case is simply an 

F-test. Thus, the likelihood ratio will be given by 

(7) LR - [ÍT-ku)/(ku-kc)][SSR^-SSR^3/SSRy, 

where SSR^ is the sum of squared residuals of the constrained 

version, SSR^ is the sum of squared residuals of the unconstrained 
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version, T is the number of observations, k̂ , is the number of 

parameters estimated in the constrained version, and ky is the 

number of parameters estimated in the unconstrained version. LR 

has a F distribution with k^ and k^ degrees of freedom. 

We have estimated an unconstrained version of equation (6) 

and obtained a value of LR = 1.894. Noting that LR has an F 

distribution with 2, and 9 degrees of freedom we cannot reject the 

constraints imposed on the c o e f f i c i e n t s of equation (6) at 

conventional significance levels. 

Table 8 
Non Linear Least Squares Estimates of the Consumption Function in 
Brazil, 1973-86 

3 
ct = ha/(l-b) + h(l-b) Z b^y^ ^ + V f 

j=0 
R2 .9879762 RBAR^ oCD"; 
SSR .00600562315 s s s : ..: 
DW 2.57840163 

Variable Estimate Stand. Error T-Statistic 

a 0.1981158 0.1060129 1.868790 
b 0.4353373 0.1221886 3.562831 
h 0.9759512 0.03722161 26.22002 

Notes: c is the log of the private consumption as reported in the 
Brazilian National Accounts deflated by the GDP implicit price 
deflator, y is the log of private disposable income. It was 
calculated by adding inflation adjusted real private saving net of 
inflation tax (see Table 5) to real private consumption. 
RBAR2 is R2 adjusted for the degrees of freedom. SSR is the 
squared sum of residuals of the regression. SEE is the standard 
error of the regression. DW is the Durbin-Watson Statistics. Q(7) 
is the Box-Pierce Statistics for autocorrelation with 7 degrees of 
freedom. 
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5^2 An explanation for the dec,Iine of Private Saving, in 
tt̂ .̂, period 1981-83 

With the model developed in section 5»! %-ie may explain 

what happened to private savings during the recession of the 

beginning of the eighties. First we note that private consumption 

as proportion of private disposable income is by definitioni 

(8) C^/Yt = 

where C is private consumption, Y is private disposable income, 

and S is private saving» Taking logs of both sides of (8) and 

noting that log(14-z) ^ Zp ^e get 

C 9 ) S ^ / Y t - - l o g ( C t / Y t ) - Y t " 

Substituting equation (6) into (9) ws obtain that the 

private saving GDP ratio will evolve through time according tos 

QO 

(10) S^/Yt - -ha/il-b) -!- [l-(l-b|h3y^ » f h(l-b)bJy^„-^ - v^. 

Since according to the estimates reported in Table 8 

[l-Cl-b)h3 is positive, a reduction in income will iisplv • fîl't 

in the private savings/private dispooalala i ho OÍ'-o . 

reduction is greater the greater is b» In this respect it is 

important to recall that the parameter b depends negatively on the 

variance of the persistent shock and positively on the variance of 

the temporary shock. If aost of the shocks affecting income are 

persistent (i.e if the variance of the persistent shock is much 
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larger relatively to the variance of the temporary one) private 

consumption will adjust fast to any reduction in current income, 

leaving private saving almost unchanged, v 

The estimate we have obtained for the parameter b suggests 

that temporary shocks to private income have played an important 

role in the Brazilian economy. When the economy plunged into a 

deep recession at the beginning of the decade, this must have been 

iniatially perceived as a temporary phenomenum. Consumers then 

reacted lowering their savings to keep a relatively smooth 

consumption pattern. 

6. The Debt Problem and Saving in Brazil 

It is impossible to analyze the evolution of the saving 

ratio in the Brazilian economy during the 1980s without mentioning 

the d e b t c r i s i s . W h e n Mexico stopped paying its external 

obligations in September 1982, all voluntary lending to developing 

countries was almost instantaneously interruipted« Tten. 

to quickly change its strategy of keeping the aabitioos investmei-it 

program launched in the 1970s moving ahead financed through 

external borrowing. 

The current account deficit was reduced from 6.0% of GDP 

in 1982 to 3.3% in 1983. In 1984 the current account presented a 

small surplus. This was achieved mainly by a sharp reduction in 

both public and private investment. In fact, as we can see in 
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Table 1 total investment fell from 20.01% of GDP in 1982 to 14»71% 

in 1983. In this period investment of federal public enterprises 

and federal government '^ent from 7.42% o^ GDP to 5.45%.® 

Most of the burden of the external adjustment, as pointed 

out by Werneck (1986), fell upon the public sector» In this 

respect it is important to note that although the participation of 

net incoEe remittances abroad in GDP jujaped froB an average of 

0.90% in the period 1970-74 to well above 5% after 1982, the 

participation of private disposable ÍRCOIES net only did not fall 

but actually went up» In fact, the data presented ia Table 9 

suggests that the increase in remittances abroad was done almost 

exclusively at the expenses of public disposable incoa©. 

Table 9 
Net Income Remitted to Foreigners, Public Disposable Income^ and 
Private Disposable Income (as a percentage of GDP), 1970-86 

Year Net Income Remitted 
to Foreigners 

Public Disposable 
Income® 

Private Disposable 
Income^ 

1970-74 0.90% 18.25% 80.85% 
1975-79 1.90 16.55 01.55 

1980 3.13 14.30 82.57 
1981 4.06 13.85 82.09 
1982 5.31 14.37 80.32 
1983 5.69 13.36 80.95 
1984 5.54 0.66 85,80 
1985 5.13 10.91 83.96 
1986 4.11 8.64 87.25 

Note: 
®Public and Private Disposable Income were adjusted for inflation. 

Source2 Brazilian National Accounts, published in Conjuntura 
Econômica, Vol. 42, No. 9, September, 1988, and Cysne (1S88). 

^It must be pointed out that the InforEation cn investment 
expenditures of federal public enterprises is not strictly 
comparable to the information originated from national accounts, 
as the first is calculated on a cash flow basis. 
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7. Concluding Remarks 

As we h a v e seen the n a t i o n a l saving rate in Brazil 

remained stable around an annual average of 19.4% of GDP in the 

1970s. In the period 1980-83 it presented a pronounced downward 

trend, reaching 11.4% of GDP in 1983. After that year, there has 

been an upward trend but the average level of the previous decade 

has not yet been reached. 

Given that the return of voluntary lending to developing 

countries cannot be foreseen in the near future, all investement 

and remittances abroad will have to be financed out of domestic 

savings. Thus, if the country is to return to a higher rate of 

growth, saving will have to be substantially increased. 

We have argued that much of the fall in total saving can 

be attributed to the behavior of public saving. In fact, there has 

been a dramatical and continuos decline in public saving that was 

not compensated by any rise in private saving. The existence of 

liquidity-constrained consumers may be what has accounted for 

deviation of the Ricardian equivalence. From Síí QVSíftitjG ->i.' /'.j c'i 

GDP in the 1970s, inflation adjusted public saving fell to 1% of 

GDP in 1986. 

Most of the decline in public saving can be attributed to 

the sharp reduction in inflation adjusted public disposable 
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income. From an average of 18.25% of GDP in the first half of the 

1970s^ it went down almost continously to only 11.22% in 1986. This 
V 

reduction was accelerated during the current decadeo 

The behavior of private saving along the last two decades 

can be explained by a simple model based on Friedman^s permanent 

income hypothesis with the additional hypothesis that income is 

well described by a stochastic process with a persistent and a 

transitory component, We have estimated the model for the period 

1973-86 obtaining very satisfactory results. In particular, the 

model suggests that the decline in private saving/private 

disposable income ratio that happened at the beginning of the 

1980s was due to the fact that recession was perceived by 

consumers as a temporary phenomenum. 

The evolution of national saving in Brazil in the last 

years has been deeply influenced by the debt crisis. We have 

pointed out that most of the burden of the external adjustment 

fell upon the public sector, Although remittances to foreigners 

increased from less than 1% of GDP in the 1970s to core than 5.5% 

of GDP after 1983, private disposable incoEG went up as a 

percentage of total income. Transfers abroad were achieved mostly 

at the expenses of the public sector. 

One may say that the solution of the external problem was 

done at the expenses of the public sector. Given that nost of the 

external debt is now with the public sector, the government will 

have to generate the necessary saving to finance its interest 

payments as the alternative of additional borrowing, both at home 

and abroad, seems to be out of question. 
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Finally, it should be noted that previous studies on the 

evolution of public saving in Brazil did not take into account 

that inflation was responsible for a great deal of the reported 

decline in government's saving in the national accounts. This is 

due to the fact that when inflation rises, interest expenditures 

will also go up as monetary correction payments are in reality 

amortizations of the principal. One should therefore substract 

monetary correction payments out of government transfers to the 

private sector. 
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