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TE MTOM ELIS 

Annals of Economic and Social Measurement, 4/4, 1975 

NOTES ON THE RECENT MONETARY POLICY IN BRAZIL* 

BY AFFONSO CELSO PASTORE 

This paper has two objectives. First, to build a model to measure both the short-run impact and the dynamic 
adjustment of the rate of inflation due to changes in money supply, wage rate, and exchange rate. Second, 
to evaluate the efficiency of the monetary policy, identifying the instruments used to produce a gradual 
reduction in the rate of growth of the money supply. 

1. INTRODUCTION 

The present paper has two objectives : To build a model to measure both the short- 

run impact and the dynamic adjustment of the rate of inflation due to changes in 

money supply, wage rate, and exchange rate. Second, to evaluate the efficiency of 

the monetary policy, identifying the instruments used to produce the gradual 

reduction in the rate of growth of money supply, paying specific attention to the 

behavior of the inflationary tax during the process of adjustment. 

2. THE DYNAMICS OF INFLATION 

The model developed in this paper follows the tradition of the Quantity 

Theory of Money’ starting from the hypothesis that the long-run demand for 

money is a stable function of real income and the cost of holding money, whose 

dominant component is the expected rate of inflation. That is: 

(2.1) mé at — aE, + By, 

where m‘ is the desired real balance, y, is real income and E, is the expected rate of 

inflation. m4 and y, are expressed in natural logarithms. 

The expected rate of inflation follows the adaptative expectation model 

suggested by Cagan.? 

(2.2) (1 — bL)E, = (1 — b)z,_, 

where L is the lag operator, and z, = (log P, — log P,_,) is the actual rate of 

inflation. 

? Simonsen (1970) argues that in the last three or four years the rate of inflation would be only 
mildly correlated with the rate of change in money supply, and he tries to emphasize the role of feed- 
back mechanisms (like indexation) on the price level. Morley (1970) suggests a “hybrid” explanation, 
emphasizing the dominant role of a cost push inflation in some periods, and of a demand-pull inflation 
in others. 

? Muth (1960) showed that, under some specific hypothesis about the stochastic specification of 
the model, the above equation produces the best permanent predictor of the future inflation, in the 
sense that it minimizes the mean square error of the prediction. 

* The author thanks Professors Lance Taylor, Miguel Angel Broda and Ruben Dario Almonacid 
for their useful suggestions. Of course, none of them is responsible for mistakes still present in this 
paper. 
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If at any moment desired and actual real cash balances are equal the demand 

for money model would be completed with (2.1) and (2.2). If there is a possibility 

of stock disequilibrium in the money market, or a flow disequilibrium, i.e., the rate 

of change in the actual stock of money is different from the desired rate of change 

of the nominal cash balances, the appropriate adjustment equation takes the form 

(2.3) m, — m,_, = (1 — d)(mi — m,_,) + g(u, — (1 — L) log Mf) 

where m, is the logarithm of the actual real cash balance (log M, — log P,), M@ is the 

desired nominal stock of money, and p, = (log M, — log M,_,) is the rate of 

growth of the money supply. Equation (2.3) has two different adjustment mechan- 

isms. The first term of the right hand is a ““Nerlovian” type of adjustment, showing 

that if the real stock is greater (or smaller) than the actual, people will try to adjust 

their real cash balances in proportion to the gap between (m? — m,_,). It is shown 

that any change in the long-run demand will not lead to an immediate change in 

actual real cash balances, and they will react with some lags. 

The second term on the right hand shows that if the rate of growth of the 

nominal money supply becomes greater than the rate at which people are willing 

to accumulate nominal cash balances, in the very short run people will hold 100 

percent g of this excess in their real cash balances. 

We can start from an initial situation of full equilibrium (of stocks and flows) 

with constant y and E. Suppose that at the time t the rate of growth of the money 

supply, ,, becomes greater than the rate of growth of the desired nominal cash 

balances (1 — L) log M¢%, and from t + 1 on both become identical again. Then at 

the beginning of the adjustment process, a proportion g of the difference (u, — 

(1 — L) log M?) will be held as real cash balances. From the next period on we will 

have m,_, > m? and the Nerlovian term of (2.3) will show how convergence to the 

new equilibrium will occur. 

In the very short run, it is possible that the population will hold all the excess 

of u over (1 — L)M¢4 and in this special case g = 1. In a longer period we should 

expect 0 < g < 1. Ifthe period is long enough to allow full adjustment we will have 

zg and d converging towards zero.* 

To study the implications of our model for the analysis of inflationary 

dynamics, we use a simple form of (2.3). The demand for nominal cash balances 

can be expressed as: 

log M4 = log P* — aE, + By, 

where PF is the expected price level. The rate of change of the desired nominal cash 

balances will be 

(1 — L)log M¢ = (1 — L) log P¢ — a1 — L)E, + B(1 — L)y,. 

If the rates of change in real income and expected rate of inflation are small 

and assuming that the rate of change of the expected price level is the expected rate 

3A more careful analysis of this model, comparing its relative merits in relation to alternative 
specifications (like the one proposed by Chow (1966), for example), is presented in another paper. 
See Pastore (1973a). 
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of inflation, we will have(1 — L)M¢ = E,, and equation (2.3) can be rewritten in the 

form 

m, — m,_,; = (1 — d)(m* — m,_,) + g(u, — E,). 

The implication of this hypothesis for the dynamics of inflation can be 

analyzed closing the model with the quantity equation that, expressed in the form 

of growth rates, is 

(2.4) Ey Sy (1 a L)m,. 

From (2.1) and (2.3) we get 

(2.5) (1 — dL)m, = —o{1 — dE, + BU — dy, + gu, — E,) 

and using (2.2) we get 

(2.6) (1 — dL)(1 — bL)m, = —(1 — b)[a{1 — d) + gjLx, + Pl — a) 

x (1 — bL)y, + g(1 — bL)y,. 

The system (2.4)—(2.6) can be expressed in the matrix form, 

" — bL)(1 — dL) (1 — b)fa(1 — d) + - "| 

(1 — L) 1 

- lee —d)(l1-—bL) gil —- es ie 

a9 0 1 LM, 

The model has a solution in the form of “rational distributed lags” that is 

mn, — AML), AML) 
ey. P(L) Vr P(L) H, 

Bi(L) B}(L) 
~~ Vs H;- 

P(L) P(L) 

7, 

(2.7) 

(2.8) 

P(L) is the determinant associated with the matrix of the coefficients of the 

endogenous variables, it also gives the characteristic equation of the two difference 

equations (2.7) and (2.8), thus permitting the analysis of the stability conditions. 

To analyze the initial impact on x of movements in yw or y, we can use the 

polynomials in (2.7) and (2.8) given by 

A\(L) = B(1 — d) — Bb. — aL 

AL) = g — {gb + [a(1 — d) + g\(l — b)}L 

By(L) = B(i — d) + BL — d)(l + b)L — Bb(1 — djl? 

BL) = (1 — g) — [b +d — g(1 + b)JL + B(d — gL? 

In the stationary equilibrium, when y and yu have been constant for a period 

long enough to permit full equilibrium (if it is stable), we will have: 

AI) _ _ Bil) _ 9. Ba(t) Ax(1) _ 

P(l) > ‘A 0 AD a 
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That is, a rate of monetary expansion of 1 percent will produce a 1 percent rate 

of inflation. A rise of real income from one constant level to another will show its 

effect on the rate of inflation only in the intermediate period. 

But real cash balances will change by f times the change in the income level. 

The stability of equilibrium will depend on the two roots of P(L) given by 

{b + d + (1 — b)fa(1 — d) + gi} 

+ J{b + d+ (1 — byfa(l — d) + g)}* — 4bd + (1 — b)fa(l — d) + g]} 
3 

The rate of inflation will oscillate or not depending upon 

{b + d + (1 — b)[o(1 — d) + g]}? S 4{bd + (1 — b)[of{1 — d) + g}}. 

Once b and d can only take values between zero and one, the stability condi- 

tion of the model is given by* 

bd + (1 — b)[a(1 — d) + g] < 1. 

3. EMPIRICAL EVIDENCE 

The demand for money expressed by (2.5) was estimated assuming different 

values for the coefficient cf expectation (1 — 5) in the equation 

(2.9) m, = —[o(1 ey d) w gE, + BO vig d)y, + gu, + dm, _, + 2, 

where e, is the disturbance term assumed to be serially uncorrelated. 

The difficulty of using the iterative method in this case is due to the presence of 

the lagged real cash balances as an independent variable in the model, which makes 

R? quite insensitive to the variations in (1 — b). 

The results are presented on Table 1. As we see all the coefficients are highly 

significant, and the R* reaches the maximum approximately at the point where 

(1 — b) = 0.4, that is taken as an estimate of the coefficient of expectations. 

There are no reasons to reject the hypothesis that the equilibrium is stable, 

and the the convergence path is an oscillatory one. 

Table 2 and Figure 1 show the typical path of the rate of inflation due to a | 

percent change in the rate of monetary expansion. Part (A) of the figure shows the 

path of the rate of inflation. 

The rate of infiation will take something like 3 to 4 quarters to overshoot 

the rate of monetary expansion, meaning that the initial effects of the money supply 

on prices are quite small and that the lags are long. 

In the reduced form of the model, the rate of inflation can be expressed as a 

function of the past rates of growth of the money supply and real income: that is, 

io 8) 

t= E Wi My j —8B dX w3(1 ~~ L)y,-; 
j= J=9 

* See Goldberg (1961, pp. 169-172). 



where the w are the “weights”’ of the implicit model of distributed lags between x 

and the past values of » and (1 — L)y (independent variables). The pattern of the 

weights is presented on Table 2 and part (B) of Figure 1, showing that after some 

time lag we get negative weights. 

TABLE 1 
DEMAND FOR MONEY 

Coefficient 
Value of 
(1 — b) Constant E, Ye m,_; My, R? DW 

0.2 0.759 —0.691 0.130 0.847 0.605 0.950 1.354 
(3.756) (2.077) (10.027) (3.874) 

0.3 1.202 —0.917 0.178 0.773 0.666 0.958 1.530 
(5.075) (2.986) (9.494) (4.585) 

0.4 1.505 — 1.059 0.185 0.736 0.676 0.962 1.814 
(5.917) (3.342) (9.391) (4.953) 

0.5 1.464 — 0.945 0.177 0.745 0.640 0.962 1.932 
(5.904) (3.233) (9.580) (4.736) 

0.6 1.384 —0.854 0.165 0.760 0.607 0.962 2.031 
(5.810) (3.041) (9.850) (4.504) 

0.7 1.277 —0.777 0.150 0.779 0.571 0.960 2.118 
(5.607) (2.772) (10.128) (4.211) 

0.8 1.160 — 0.706 0.135 0.800 0.561 0.959 2.180 
(5.472) (2.525) (10.488) (4.101) 

0.9 1.040 — 0.645 0.120 0.821 0.553 0.959 2.233 
(5.300) (2.261) (10.822) (4.000) 

Note: The numbers in parenthesis right below the coefficients are Student t values. 

Figure | Time path of x and pattern of distributed time lags between z and the past values of u 
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TABLE 2 
WEIGHTS OF THE IMPLICIT DISTRIBUTED LAGS MODEL AND THE TIME PATH OF 7, 

7, in Relation to 
Lags j Weights w, Trajectory of x 

0 0.324 0.324 
1 0.316 0.640 
2 0.311 0.951 
3 0.273 1.224 
4 0.211 1.435 
5 0.135 1.570 
6 0.055 1.625 
7 — 0.020 1.605 
8 —0.083 1.522 
9 —0.129 1.393 
10 —0.155 1.238 
il +0.161 1.077 
12 —0.149 0.928 
13 —0.123 0.805 
14 — 0.087 0.718 
15 — 0.046 0.672 
16 —0.006 0.666 
17 0.029 0.695 
18 0.056 0.751 
19 0.074 0.825 
20 0.082 0.907 
21 0.080 0.987 
22 0.070 1.057 
23 0.054 1.111 
24 0.034 1.145 
25 0.013 1.158 

Note: The weights and the time path were calculated with the following values 
for the coefficients : 

B = 0.701; g = 0.676; d = 0.736; 

b = 0.600; a = (1 — d) + g = 1.059. 

This result is consistent with the existence of a demand for money depending 

on the cost of holding money.°* 

4. THE BRAZILIAN INFLATION 

is it possible to explain the Brazilian inflation including only the monetary 

variables? To what extent can we attribute to other “nonmonctary variables” some 

explanatory power in the behavior of the general price level? 

5 Let us assume an initial situation where the rate of inflation was in equilibrium (with a constant 
reali cash balance) with » = z at the level of 0 percent per quarter. If the monetary authorities decided to 
make a once-and-for-all change in x of 1 percent per quarter and fixing at this new level, the public 
would probably not be able, in the short run, to get rid of the excess flow supply of money. 

After some time the expected rate of inflation starts to rise, increasing the cost of holding money, 
reducing the desired real stock of money, and adding new inflationary pressures. At the end of the 
process, the rate of inflation and the cost of holding money will be necessarily higher giving an actual 
stock of money (equal to the desired one) smaller than in the previous equilibrium. So, at some time 
after the change in yu the rate of inflation has to overshoot , staying above this rate the necessary 
time to reduce actual real cash balances until they become equal to the desired stock. This mechanism 
of adjustment implies that the relation between the rate of inflation in ¢ and the past rates in » shapes 
a distributed time lag pattern with negative weights which have already been found by Diaz (1970) 
for Argentina and Pastore (1973a) for Brazil. 
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There is a certain degree of agreement that the rate of inflation in Brazil is 

influe:ced by at least three additional variables: (a) the wage rate readjustments 

(average wages and “minimum wage” in particular) ; (b) exchange rate correction ; 

(c) fluctuations of the agricultural output. We could add a fourth variable that was 

probably important during the first part of the Brazilian stabilization program, 

which consisted in decontrol of some prices that were frozen by the practice of 

repressing inflation. Some of these variables can have their effects quantified while 

some others cannot. In particular, data are only available for minimum wages and 

exchanged rates, but there is no information about the quarterly agricultural output 

and the form of processing the so-called “corrective inflation.” Using # for the 

estimated rate of inflation as a function of monetary components only, that is, 

h, = pw, — (1 — L)m,, where m, is the estimated real cash balances in equation (2.5), 

we can test the influence of the other variables by the relation 

(4.1) ™ = S (h,, €,, Wy) + V, 

where w, and ¢, are the rates of change in minimum wage and exchange rate. 

Table 3 gives the main results. The first relation is a simple regression between 

the quarterly rates of inflation, actual and estimated. The second is the same rela- 

tion but defining z, as the yearly rate of inflation at the end of quarter t. 

The regression coefficient between x and 7 is lower than one, and only by 

reducing the significance below 5 percent would the confidence interval include 

unity (in the case of quarterly rates only). 

_ The last two equations show the introduction of wage rate and exchange rate. 

Both have the highly significant hypothesis that at least two of the “remaining” 

variables are influencing the rate of inflation. 

The explanatory power of the model is higher when we include wages and 

exchange rates.°® 

TABLE 3 
RATES OF INFLATION ACTUAL AND ESTIMATED 

Coefficients Dependent Rate Equation (2.9) 
constants w é R? Dw variable definitions originated m, 

0.028 0668 — — 0.406 2.407 n Quarterly with (1 — b) = 0.4 
(5.782) 

0.015 0966 — -— 0.901 1.180 n Annual at with (1 — b) = 0.4 
(21.094) the end of 

quarter 
0.031 0.607 — — 0.405 tt Quarterly with (1 — b) = 0.4 

(5.782) 
0.031 0479 O151 — 0.577 ft Quarterly with (1 — b) = 0.5 

(5.091) (4.417) 
0.022 0.494 0.126 0.120 0.648 2.070 tt Quarterly with (1 — b) = 0.5 

(5.694) (3.893) (3.080) 

Note: The numbers in parenthesis below the coefficients are the values of Student r. 

n=51- 

© It is recognized that the introduction of w and ¢ in the model was done on a very ad hoc basis, 
without the specification of the underlining model. The theory could be developed through many 
ways, but I find the most attractive the one suggested by Harberger (1966). 
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Figure 2 Impact of a wage or exchange rate correction on the rate of inflation 

It can be shown that a change in wages or exchange rate will have lagged 

effects on the rate of inflation.’ 

Figure 2 presents the typical distributed lag effects of a change in wages or 

exchange rate calculated, using the estimated coefficients in (2.5). 

Note that not only because of an initial impact but also because of the feed- 

backs (generated by the expectations) the “‘cost-push” remains positive for many 

periods ahead. Then, it oscillates around the assumed equilibrium value of zero. 

A succession of shocks can produce a strong effect, not only when each one of 

them occurs but also in many periods ahead. If the “repressed inflation” is sub- 

stantial, the economy will face an “autonomous” inflationary process that will not 

only occur at the moment of the correction, but will generate effects on x for a 

longer period. 

Figure 3 shows the comparison between the actual and predicted values of x 

and m. 

7 In fact we can re-write (2.4) in the form: 

(4.2) T, = uw, — (1 — Lym, + o, 

where 

(4.3) 0, = aw, + a,¢, + @, 

is a linear combination of effects of the “other variables” influencing x and the coefficients a, and a, 
are the ones estimated on Table 3. The system (4.2), (4.3) can be expressed in the matrix form, giving 

(1 — dbl — bL) (1 — df(t — d) + etj] [ms] Fpa-—d G@-—apa—oy olfy, 

- H, 

(i — L) 1 T, 0 1 1 jlo, 

that permits finding the expression for the rate of inflation given by 

P(L)n, = By(L)y, + B2(L)u, + B3(Lo, 

where all the polynomials have already been defined previously, except for B}(L), that is: 

(4.4) By(L) = 1 — (b + dL + bdL?. 

It is easy to see that P(1)/B}(1) = 1, what indicates that the final effect of salaries and exchange rate 
readjustments on z will be given, in each case by the respective coefficient of the relation (4.1). However, 
a change in wages or exchange rate wili cause lagged effects on the rate of inflation whose time path 
can be easily calculated, ceteris paribus, by 

(4.5) P(L)n, = B3(L)o,. 
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Figure 3 Actual and estimated values of x and m 

5. ASPECTS OF THE STABILIZATION STRATEGY 

An important implication of the previous anaiysis is that from the point of 

view of the rate of inflation money only matters in the long run. Even though I do 

not wish to dispute the precision of the estimated time lags,® there is evidence that 

such time lags are quite long, and this is probably one of the main reasons for 

the presence of cycles of large amplitude in income velocity and real cash balances. 

A rise in the actual rate of the monetary expansion will, in the very short run, 

increase real cash balances above the previous equilibrium level, and the “measured” 

income velocity of money will drop, simulating a behavior Similar to the one at the 

“liquidity trap”. 

When uy starts to rise it is quite probable that the rate of inflation stays below pv 

for a while. Then expectations start to be revised and the public will get rid of real 

cash balances. If the monetary authorities eventually stabilize at a constant 

level in some future period, zx will overshoot yp. 

This shows that the monthly or even quarterly contemporaneous correlation 

between zx and y will probably be very small and the monetary authorities can 

suffer the illusion that money does not matter at all, thinking of inflation as a pure 

cost-push phenomenon. 

Due to the general tendency of governments to fight inflation through its 

manifestations and not through its main causes, when an open inflation starts, the 

repressed inflation also starts. This is done through the control of several prices 

(in general the most “political prices”’, i.e., of those goods and services that have 

larger weights in some index that is believed to measure inflation). Such a pro- 

cedure introduces distortions in relative prices causing inefficiencies, and shows 

that at some time this repressed inflation has to be absorbed by the economy. When 

8 Griliches’s analysis (1967) shows that the lags are highly sensitive to estimated values of the 
coefficients of the model 

497 



My, M | 
P P 

! ! 

! 
a 

i; ' ; 
! i : : 

pees ! 7 ' . : H i 

Weg ! ! 

Hi = 7, Po = To M, 7 fh, = 7, Po= TM yw, 7 

(A) (B) 

Figure 4 Paths of M/P and x under several hypotheses of the behavior of u and of the corrective 
inflation 

the government decides to pursue its stabilization program it must absorb the 

repressed inflation, freeing the prices that were controlled. We can analyze with 

Figure 4 the possible governmental stabilization policies when repressed inflation 

is present and when it is absent. 

Figure 4A represents the strategies of “gradual approach” and “shock 

treatment” if there is no repressed inflation. We start from an initial equilibrium 

position where the monetary expansion was fixed at yo, with the rate of inflation 

at the same level (assuming constant real income). The path of (M/P) and zx is 

presented in the Figure between points a and b, with the inflation rate and real 

cash balance following a cyclical path. If the monetary authorities can sustain p 

on the new level y, for a long enough period, the rate of inflation will decrease, but 

with large cyclical fluctuation in real cash balances. The gradualistic path implies 

a small reduction, the monetary authorities wait until the rate of inflation approxi- 

mately converges to equilibrium and only then a new reduction in p is done. The 

reduction of the rate of inflation will be slow, but the oscillation in (M/P) will be 

smaller. 

The Figure 4B presents at first the shock treatment in an economy that has to 

absorb the repressed inflation. If the monetary authorities decontrol prices the rate 

of inflation will increase, reducing real cash balances. Two alternatives can happen 

in this case. First, y is kept at the same level zy, until the rate of inflation converges 

to an equilibrium around point a’. In this case, some cycles of liquidity will occur. 

In the second alternative, the monetary authorities would proceed to a corrective 

inflation, but try to avoid a bigger increase of the inflation rate, through a reduction 

in w. In this case x and (M/P) will oscillate around b’. This Figure shows the paths 

followed by z and (M/P); it is easy to see that the cycles in these two variables are of 

a much bigger amplitude than those in Figure 4A. 

It is understandable that the corrective inflation cannot occur simultaneously 

with the monetary shock, and the government has first to absorb the repressed 

inflation and then start the gradual reduction of the rate of inflation. This will in 

turn depend on what the determinants of the money supply are and how effective 
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the governmental policies are in affecting the behavior of the money supply. These 

issues are taken up in the next two sections. 

6. MONEY SUPPLY 

Contrary to the common practice of other countries where the creation of 

money through the expansion of demand and time deposits can only be done by 

the commercial banks, in Brazil this function is exercised simultaneously by the 

commercial banks and by the monetary authorities. This is due to the fact that 

in Brazil the monetary authorities are composed of two banking institutions: 

Banco do Brasil, which is a commercial bank and a financial agent of monetary 

authorities, and Banco Central. 

Then, the net monetary liabilities of monetary authorities held by the public 

are given by adding time and demand deposits of the public in Banco do Brasil, 

plus the net reserve position of commercial banks, plus the currency held by the 

public: 

(6.1) B= D*® +R + M,. 

With B designating the monetary base and k the money multiplier, we can express: 

(6.2) M = kB. 

The expression for the money multiplier can be obtained by defining money as: 

(6.3) M=M,+D 

and then 

1 | 

(6.4) aay Sie eT a ee hy 

where M, is the total currency ; D is the total deposits in the commercial banks and 

Banco do Brasil, D = D®® + D®©:ris the reserve ratio (voluntary plus compulsory), 

R/D®© = r; wherer = r, + r.; his the ratio of currency of the total money supply, 

M,/M = h;bis the average propensity of the public to make deposits in the Banco 

do Brasil, b = D®®/D. 

In this model the two instruments of monetary policy are the total monetary 

base and the compulsory reserve requirements r,; the other coefficients, h, r, and b, 

depend on the behavior of the public and the banking system. 

Given the values of the instruments under control of the monetary authorities, 

and predicting the values of the-coefficients that depend on the behavior of the 

public and the banking system, we can get a reasonable prediction of the behavior 

of the nominal money supply. 

Starting from relation (6.2), we can write: 

1 dM _1dm_14B 

M dt mdt Bdt 

that splits the rate of change in money supply into the rate of change of the money 

multiplier and the rate of change in the monetary base. 
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Figure 5 Decomposition of the quarterly rate of the monetary expansion 

Figure 5 shows the rates of growth of the monetary base, total money supply, 

and the money multiplier. We can see that the rate of change of the money multi- 

plier is not small, and that the dominant component of the rate of change of the 

money supply is the rate of change of the monetary base.° The relevant questions 

are : what are the sources of growth of the monetary base? and what are the mechan- 

isms of control used during the several phases of the Brazilian stabilization program? 

For this purpose we have to analyze the side of the assets of the consolidated 

balance sheet of monetary authorities. We start from 

where B; is one of the possible assets of the monetary authorities. The rate of 

change of the monetary base can be written as: 

14B _ S g(1 a8, 
Bdt =, *\B dt 

where 6; = B,/B is the share of each asset on the total base and each term 

6(1/B;)(dB,/dt) is the contribution of the rate of change of each asset on the 

monetary base. 

We could aggregate the several assets on the standard form: total credit to the 

government; total credit to the private sector and net foreign exchange position. 

But due to some peculiarities of the Brazilian institutional system, we will dis- 

aggregate the assets, giving now 2 brief explanation of the meaning of each of them. 

In Table 4, the magnitudes of the components of the monetary base for the period 

1962 to 1970 are shown. 

(a) Treasury Deficit: it is the net accumulated cash position of the Federal 

Government. 

° Some of the coefficients of the money multiplier (h and r) are “behavioral parameters”, depending 
on the profit maximizing decisions of the banking system and the public. I did not try to include a 
sub-model to explain r, and h due to the fact that the high-powered money is the dominant component 
of M. 
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(b) Index Bonds: this is the net pusition of a set of operations whose nature 

has been changing through time. Before the creation of the monetary 

correction there were no readjustable bonds, and it was not possible to 

sell bonds on a long-term basis due to the high level of inflation and to the 

freeze of interest rates. However, there were the so-called “Treasury 

Bonds” which were placed primarily in the commercial banks as a 

substitute for the compulsory deposits. Actually, this account includes the 

sales of indexed bonds plus Treasury Bonds, which is a short-term debt 

mechanism for Open Market Operations. 

(c) Loans from Banco do Brasil to the Private Sector: in this account we 

include all the loans to industrial and agricultural sectors of the economy. 

We are adding also the loans of Banco dv Brasil to the state enterprises. 

(d) Rediscount: it is also an account that includes several kinds of operations. 

We have all the accumulated net position of rediscount for liquidity. 

However, in the case of Brazil the rediscount policy has been used to 

direct the credit towards the agricultural sector, coffee operations, 

promotion of exports for minimum price policy, etc. 

Price Support Policy: The Minister of Agriculture is in charge of fixing 

the price support for the agricultural products. The management of the 

funds needed for the purchase of the excess supply of the agricultural 

products is done by Banco do Brasil, and the ceilings to fix the resources 

for these operations are proposed by the Minister of Agriculture and 

approved by the Monetary Council. 

(f) Coffee Operations: it is the net position of operations under the responsi- 

bility of the Ministry of Industry and Commerce (which contains the 

Brazilian Institute of Coffee). The revenues of this account are derived 

from the retention quota (a kind of export tax on coffee administered by the 

National Monetary Council) and also from the sales of coffee from the 

IBC inventories abroad, and the expenditures are due to purchases of 

excess supply and rediscounts policies to coffee producers. 

(g) Net Foreign Reserves: this account shows the cruzeiro value of the net 

purchase (or net sales) of foreign currency due to a surplus or a deficit 

(or surplus) in foreign currency, but also by the current exchange rate. 

(e — 

There is a whole set of accounts which are not included in our analysis. The 

National Monetary Council can give advances to the National Development 

Bank, to Caixa Economica Federal, and to many other financial agencies of the 

government, in order to supply funds for certain types of operations. Finally, we 

have to recognize that the National Monetary Council can capture resources from 

any of the institutions belonging to the national financial system that eventually 

are facing an excess of resources over investments or, in the reverse, they can give 

resources to each one of them. The instruments used for this purpose are the 

indexed bonds. It is important to note the flexibility which is built into the financial 

system, showing that there are some degrees of freedom, not only to control the 

total money supply, but also to shift resources from one financial agency to the 

other, or prevent the expansionary impact of each asset on the rate of growth of 

high-powered money. 
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Until 1964, the dominant elements in the growth of high-powered money was 

the fiscal deficit and the ioans by Banco do Brasil to the private sector. This shows 

that probably the government was using the inflationary finance as a way to get 

resources. We can see that despite the fact that some short-term Treasury Bonds 

were sold to the public, its deflationary effect was relatively small. Eventually the 

lack of coordination between Banco do Brasil and SUMOC (The “‘Superintendence 

of Money and Credit,” which was the imperfect institutional substitute for the 

Central Bank till 1964) could be blamed for the excessive expansion of the loans of 

Banco do Brasil to the private sector. Probably this was very important in explain- 

ing the fact that the expansion of high-powered money was almost out of control 

at that period. 

After 1964, the Treasury pressure is slowly going down and at the end of the 

analyzed period this account is only responsible for about 1/5 of the total growth 

of the base. The monetary authorities started to utilize the sales of bonds to the 

public as a way to control the expansion of high-powered money. The expansionary 

impact of the Banco do Brasil never declined. After 1968, the big inflow of net 

foreign currency starts to dominate the expansion of high-powered money. The 

inflows and outflows of foreign currency created a kind of stop and go monetary 

policy until 1968, when the crawling peg system was introduced. Between 1964 and 

the early months of 1968, when the exchange rate was fixed, speculative capital 

movements in the balance of payments created for some time sharp expansions of 

the money supply (like the one during 1965) and sometimes also sharp reductions 

(like the one in 1966). It is recognized that a fixed exchange rate in an inflationary 

environment provokes these kinds of inflows and outflows of reserves, and prob- 

ably the sudden reduction in the rate of expansion of money supply in 1966, which 

can be blamed by the recession that occurred in the early months of 1967, was 

caused almost entire!y by the outflow of foreign currency. It is true that in 1966 the 

government had a target rate of inflation of about 10 percent and they tried to 

reduce the increasing prices with a sharp reduction in the monetary expansion. 

This was due simultaneously to a reduction on the fiscal treasure pressure, to an 

increase of the sales of indexed bonds in the open market operations and also due 

to the big outflow of foreign reserves. In the early months of 1967 the economy was 

already in a deep depression. The monetary authorities increased the rate of 

expansion of money supply mainly through the increase in the fiscal deficit and 

also through a certain release of loans of Banco do Brasil to the private sector. 

From 1968 on we see that first: the expansionary impact of the treasury keeps 

going down; second: the expansionary effect of loans of Banco do Brasil to the 

private sector are more or less kept under straight control. After the introduction 

of the crawling-peg system combined with the maintenance of domestic interest 

rates above the level of international interest rates, there is a control of inflow of 

foreign currency which is in great part sterilized by the sales of indexed bonds to 

the public. 

Two further problems require analysis: first, in increasing the share of indexed 

bonds in the total of high-powered money, the government is giving back to the 

public a part of the revenue from inflation. This phenomenon acts as an element 

inhibiting the government in using the inflationary tax as a way to mobilize more 

resources. In the second place, due to the fact that most of the net inflow of foreign 
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capital was in the form of loans channelled through the banking system, the ratio: 

of loans to total money supply increased from 1968 on.'° 

In this sense the government not only tried to reduce the rate of expansion of 

the money supply in order to turn consistent the goal of the gradual reduction of 

inflation, but also tried to change the ratio of loans to money in order to provoke 

expansionary effect on the aggregate supply of the economy. This was certainly one 

of the key issues in the Brazilian stabilization policy which together with the 

generalization of indexation, permitted a gradual reduction of inflation and 

minimization of the social cost. 

7. GOVERNMENT REVENUE FROM INFLATION 

For a long period before 1964, the Brazilian Government made a massive 

use of tlie inflationary tax as a way to mobilize resources. The utilization of only 

one instrument (monetary policy) to attain two objectives (stabilization and in- 

crease of public savings) has an obvious inconsistency that can only be removed 

if monetary policy is assigned to internal stabilization (assuming a “closed” 

economy), letting the fiscal policy and the financial market take care of savings. 

In the present section it is shown that: (a) due to the lags in response of z in 

relation to changes in yp, the government revenue from inflation will converge very 

fast to the new equilibrium, tempting the government to use this mechanism as an 

additional instrument to mobilize resources ; (b) when the decision to stabilize is 

takeh, the gradual approach is shown to be better, avoiding massive losses of 

inflationary tax in the very short run ; (c) when the share of indexed bonds in high- 

powered money increases, a substantial part of the inflationary tax will be redis- 

tributed to the public, thus reducing the incentives to utilize this form of financing. 

If the banking system were non-existent, with the central government having 

the monopoly of creation of money, it would internalize all ‘the tax revenues from 

inflation given by 

7 1 dM M\1 dM 

(71) aed tras 

In full equilibrium (with M/P = (M/P)*; x = uw = E)and constant real income the 

revenue would be 

1 dP\|M 
7.2 pag oth 

. ®=(pallr] 

which is the product of the “tax rate” 1/P dP/dt, by the “tax base” (M/P)’. 

When there is a private banking system, the government revenue is 

| 
7.3 Rg =+R (7.3) Gx 

‘© In another paper we develop a theory showing that the credit in real terms to the private sector 
is a very important factor affecting the aggregate supply of the economy. See Pastore and Almonacid 
(1974). 

505 



where K is the money multiplier, and the banks will collect 

K*— 

provided that they are able to adjust the nominal interest rates on loans to the 

expected rate of inflation. 

With the money multiplier around 2, the government will collect 50 percent of 

the total revenue. Table 5 shows the levels of this revenue as a proportion to real 

income (at the average quarterly value of 1970), for several rates of inflation, in full 

equilibrium. 

TABLE 5 
GOVERNMENT REVENUE FROM INFLATION 

Rate of Inflation Real Cash 
(Quarters) Balances Revenue 

nt M‘ nM? R/y 

0.05 208.7 10.4 0.04 
0.10 193.6 19.4 0.07 
0.20 166.5 33.3 0.11 
0.30 143.3 43.0 0.14 
0.40 123.2 49.3 0.16 
0.50 106.2 53.1 0.18 
0.60 93.6 56.2 0.19 
0.70 78.6 55.0 0.18 
0.80 67.7 54.2 0.18 

\ 

For rates of inflation between 40 to 50 percent per year the revenue would be 

around 10 percent of real income. 

A more interesting exercise, however, is to evaluate how the revenue converges 

to the new equilibrium, when the monetary authorities decide to make a once-and- 

for-all change in yu. The path of x estimated in Section 3 yields the data included in 

Tables 6 and 7. 

In the first table we assume that » = x was at 5 percent per quarter, and the 

monetary authorities increase y to 10 percent per quarter. The ratio R/y, which 

was 4 percent, will be, at the new situation of full equilibrium, 8 percent. However, 

TABLE 6 
GOVERNMENT REVENUE FROM INFLATION 

L nt u-n M/P (actual) R R/y 

Initial 0.05 0.050 0 160.6 8.03 0.040 
equilibrium 0.05 0.050 0 160.6 8.03 0.040 

0.10 0.066 0.034 166.1 16.60 0.085 
0.10 0.082 0.018 169.05 16.91 0.086 
0.10 0.097 0.003 169.6 16.96 0.087 
0.10 0.111 —0.011 167.7 16.77 0.086 

Final 0.10 0.10 0 149.4 14.90 0.080 
equilibrium 



TABLE 7 
GOVERNMENT REVENUE FROM INFLATION 

m7 n u-n M/P (actual) (M/P)yu = R R/y 

Initial 0.20 0.20 0 128.5 25.7 0.13 
equilibrium 0.20 0.20 0 128.5 25.7 0.13 

0.05 0.15 —0.10 116.8 58 0.03 
0.05 0.10 —0.05 111.2 5.6 0.03 
0.05 0.06 —0.01 110.1 5.5 0.03 
0.05 0.03 0.02 112.3 5.6 0.03 

Final 0.05 0.05 0 160.6 8.0 0.04 
equilibrium 

at the quarter where p increased R/y will go to 8.5 percent, and then will oscillate 

converging to the new equilibrium. It shows that the government internalizes 

immediately a revenue higher than the one at the new equilibrium position. 

In Table 6 we show the reverse exercise. Assuming yp = x = 0.20 per quarter, 

and that yu is reduced to 5 percent per quarter, the ratio R/y, which was 13 percent 

will decline immediately to 3 percent, and then will oscillate until the new equilib- 

rium is reached, at the level of R/y = 0.04. 

A monetary shock will imply a substantial cut in public expenditures, and if 

cost expenditures are inflexible downwards this cut will affect entirely public 

investments, reducing the rate of growth. 

. The banking system will be internalizing a part of this revenue, which will be 

growing if x grows (up to the point where the cost elasticity of the demand for 

money is 1). But a monetary shock will affect their revenues, and depending on 

their cost structure probably some banks will go bankrupt. 

Finally, as the share of indexed bonds in the total assets of monetary authori- 

ties in increasing, the government redistributes to the public a part of their revenue 

from inflation, creating a trap that makes the inflationary tax self-destructing. 

University of Sao Paulo, Brazil 
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