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ABSTRACT
INFLATION IN BRAZIL - 1947/1967

Luiz Zottmann

PR U A

. A\
Essentially this work is an attempt to determine the nature of
: \

the Brazilian inflationary process in the priod 1947/67 by attempting )

to answer to the following set of qu‘eé;tions:

"Given the observed real growtnh in GNP, to what extent can it
be said that:

b -1 - price {ncreases-can be attributed to shortages of food and
& ' :

foreign exchange supplAy?

<

- [ e
- T A o -

2 - price-increases were due to wage adjustments in excess -~ - -
& o . o -l - ™ .

& ey g

of prbductivity gains and price increases generated by

G

causes other than the wage rate adjustment itself?
oD - & . , ’ C . ’ .
3 - price increases over and above the proportion explained

by the two former items were a result of excessive

monetary expansion?

As these questions imply, independent variables - called

imbalances in this study - are to be measured as the difference



between displacements of demand and supply in each of the markets

considered in this study.

Accordingly the model, as framed, covers basically the
same pheﬁomena considered . in ofcher studies, but with two

___distinguishing features, namely:

N

‘\.

a - its capability for té‘sting the relative inflationary strength of
the structural énd monetary variables, under c’ondition."s
which ‘vvary from ¥ éxtremely favorable to the structural
variables® to "extremeély favorable to the monetary disturbances' ,

b - the built-in allowance for partial and temporary absorption of |
c“:ost push ggﬁaati'oxqary'”effects by the evolution of GNP, thus

. making it gos,__siblfa to _capture; the fu]_l p1~18e Il:G?.CtiOI’lAtO wagg

L@

changes oyér some unspecified time interval. I

-

However, in view of limitations caused by instificient data,” T e
there ¢an be no claim™hat such an approach has led to the estimation
of the real contribution to inflation of each of the variables considered

in this study. Nevertheless, it does seem to provide valid evidence

which can be summarized as follows:

For the period 1947/67, import, wage, and monetary im-

balances were important explanatory variables, even though a yéar to




- year examination shows that the role played by-each varied considerably

and that frequently price increases were accounted for by just one or

two éuch disturbances. .

Wage imbalance"s' ‘.n:-f;-i"e: éonsistér;tly the main source of
inflation from 1952 to: abéut—l9—59;——aﬂd~aﬁ—iﬁ—1per4;am—but—net_—dominant- e
factor thereafter. Import im’;:»élénces névex_' accounted for price
increases higher than 5% a year:. : Ménefé?‘yidisturbances, in turn, -
fully accounted fof i;lflation in the period 19-4.7 /51 and wére the most -

" important source of inflation from about 1960 on,

Finally, it was verified, that the observed behavior of
employment and investment was quite consistent with our findings

~with respect to inflation,
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CHAPTER I

INTRODUCTION

As one goes over thé economic literature on Brazilian .
problems it becomes quite evident that inflation and economic growth
have been the most imporitari-and-controversial-issves-during-the— -

last two decades.

Th¥s is understandable. After all, inflation does seem to
have mghy faces, and the. records in Brazil ao not seem to prove the
oppoite. Indeed, all thréugh the fifties, rising inflation rates from
157, to near 40% a year - coexisted with increasing'rates of grmﬁh
/of real GNP, Next, fo'r_the first four years of the sixties the growth
) rate of real G‘NP gradually fell alrhost to zero while the inflation
m;:;te kept _i-ncAreasing steadiiy to amost 100% a year., Finally, from

1964 on, declining inflation rates have corresponded to increasing

rates of growth of real GNP. As a matter of fact the average growth

rate of income for the last three years of the decade - of about 9% a
year - has no parallel in the past even though the inflation rate for

the same period has been averaging about 22% a year.

It is also true, however, that to each of the three periods

mentioned above corresponded a different stage of-the controversy.



The first of these was actually the period in which the challenge of the
previously widzly accepted mornetarist view of inflation gained its
imomentum?, in spile of the absense of valid evidence regarding the

ability of the proposed alternative theories 1o explain the rates of

inflation observed at the time. To that effect, as can be seen by .

o

consuliting the collection of articles edited by Hirschman: in 1961 and
Baer and Kerstenetzky in 1964:_Q1 it seems to have been sufficient for
the presentation of the records in Brazil at the time plus %he apparent
failure of price stabilization progfams based on fiscal and monetary
controls enforced in Othgr cuﬁntries in Latin Américaa This was, of
course, a weak basis on which to _défend the structural view of inflation.
Therefore it is not at all sufprisipg that its populaxity declined
considerably at the outset of the sixties, a period in whic_h the grow_th
rate of GNP slackened considerably'while inflation got out of é‘(;'11t1*oi,v:;

In effect, by 1964, the fiscal and monetary policies were agaih very
mu_ch in line with a monetarist —di"agr.lo'sis of inﬂa't}icip,’ even theughb

evidence inva.idating in part or in full the siructural explanation was

1 Representative samples of these articles are; CAMPOS
| 1961 ], FELIX | 1961 ] anda GRUNWALD | 1961 | for the
first and DELL [ 1964 |, FELIX | 1964 | and SEERS | 1964 |
for the second collection,

10



non éxis’ceﬁt,l As a result, the difficulties encountered first in 1965
and then.in 1'96’7 were enough to rlevive'the‘ interfesf in the structural
approach. ,’fherefore,. fr(;m 1965 on, the ,crﬁcial problem has been

the determination of the extent. to which éach of the -alterh'ativve tlgl'eories

oan-in Tact explain the inflationary process in Brazil, =
ybp A

€
o

Attempts in this direction have been made by DELFIM
NETTO [ 1965 ] and COLACO [ 1967 ] with only relative success.
In the first of these studies the prpblem was that the variables
representing the struc%;ral disturbances. - nominal wage changes and -
increase in cos;cs of imports - Were‘ just added to jphqse norially
considered within the framework of a monetarist view of in:fla"tion, :
that is, expansioh of money supply, changés in {relocity and of real
income. The impoésibility of sorti.ng out exogenous Cbét push_'j:-
disturbances from exogenous demand pull factorsz and u;stable
regresvsion coefficients Wefe, ?Onsequently, likély. Both were actually
preéeﬁt and the results were ir;é(;n‘cluéi\}e._ In.the ‘se;:‘ond_fsﬁidy_ §qué )

the problem was that of omiss"ivon of wages in the model. Indeed, _givén

1 For more details see MINIPLAN [ 1964 |.

2 For a comprehensive treatment of these problems, see
MACHLUP | 1960 ].

11



" that the study was based on a sectorial analysis of demand and sﬁppﬁ:y:

the omission of wages not only bypassed the question of secondary

effects of structural dist'urbégnce.s' - via the propagationmechanism -
but also the possibility of .testihg for autonomous cost push distur-

bances. Therefore, the model has an implicit bias toward the mo-

netarist view of inflation.

Because of the foregoing aspects of the question, the main '
objective of the present work is to investigate the nature of the Bra-
‘zilian inflationary process by testing a model designed to provide

explicit answers to the following questions:

1 - Have the observed increases in prices of food and imports
resulted from the fact that the growth of supply of food and
import was outpaced by the growth of demand due to income

growth?

2 - Can the observed increases in prices of internally produced
manufactured goods be explained by wage rate adjustments
in excess of productivity gains, previous price increases
accounted for by item 71" above and causes other than the

wage rate adjustment itself?

3 - Are the price increases, over and above the proportion

12




explained by the two former itemns, the result of the monetary .
~ expansion in-excess of the needs stemming from real- GNP
growth rates and price increases accounted for by itemns "1n

and "2% above?

The modelg.s_piliﬂinéé leads to th-.ree slightly different testgpl_é )
relationships,each having soni_e special characteristic as té the
undérlining set of assumptions. Igbther‘v«'o‘-r‘{iss each can be considered
as the expression of an alternative way of 10'o_king into the interaction
-Qf the same set of inﬂatiqnéffy factors. Hence, these equations can be
considered as representing a "structuralist®, a '?mOne_tarist-structpralist“

and a "monetarist® medel,

- In spite of such characte'risticsp there _Still can be no claim .
"“”“fﬁét this study will produce good estimates of the real contribution to
| ”L;nflatioﬁ of eéach of the variables considered, because questions related
V:-’;o daté availability and adequacy i:)l“ecluded the inclusion of 'some elements
necessary to a pfecise measurement of wage and monetary disturbances.
Neve.rt‘heless, it appears to provide valid evidence about the nature of

the Brazilian inflationary process in the period subject to examination,

As to the organization of this study, a step by step procedure

was adopted to facilite the identification of the eléments taken into

account, the criteria used to purge the effects of inflation from the =

13



explanatory variables and the empirical evidence related to the three
alternative ways of looking at the problem. Hence we shall first deal
with the structural model in isolation and then explore the c0nsequences

“of introducing into the model elements of alternative views of inflation.

Chapters II, III and IV are therefore dedjcated to the formulation
and testing of the strﬁctura\}.ist, rnonetarist-struc\furalist and monetarist
model. Chapter V will be concerned with the ques’cionj of ChOOSi{lg the
best of the alternative price equations; Finally, in chapter VI we

discuss the implications of the findings with respect to the implied

behavior of variables wuch as urban employment, private investment.

hY

- ;%nd production in the secondary sector, and then compare such implied
T S S - . PN

behavior with that ““ttually observed. -

14



- CHAPTER II

A STRUCTURALIST MODEL

Traditionally the .autonon‘qous inﬂationary factérs considered
in the stfuctural approach have Been those stemrhing from bottlenecks
_in the agricultural and external sectors of the eé\onomy. Nonetheless,
owing to the inc_oine redistg?i.butiOn p.olicy recomr&ended by the
structuralists, wage rate increases might create an additional gource
of inflation, Th_e present study will-t.éke into account such a possibility.
Therefore af‘ce.rA sb‘ecification o.f the basic model, the wage‘ element,
which can be viewed as a departure from the basic structural model,
" was integfated as a {%ecohd .é‘zebp,v
T

4

Following the theoretical development of the model there yill
be a'discussion ofrsome aépectsv related to the empirical inve'stigati'c")ﬁ‘;““"
. . N o g \_\,};..,_.A_.. [, - R . .

Finally, there will be a summary of the findings and conclusions to be.

drawn at this stage of the study.

15



A Pure Stfucturalist Model

‘According to the structuralists' point of view, as expressed
in the works of FELIX [ 1661 ] and [ 1964 ], SEERS [ 1964 ] and

URI [ 1968 ] among others, the basic problem is that peculiarities

ofthe economic system prevenﬁ the supply of fogﬂ and foreign exchange
from keeping'pace with de}nand increases accounted _for by income
growth, thus causing an autonomous increase in the price of S'ElCh
goods. These _autonomous price increases are supposed to affect

the whole system assuming a downward rigidity of real wages and

other prices accompanied by a government ‘policy of full

o .

w7

“em ployment.

Explanations as to how and why these evenis are supposed -

* - - - ’ I - - .
1o come about in many Latin Americ¢an -countries, including Brazil,

generally encompass the following:

A S . 4 . .
With respect to bottlenecks in the food production sector,

existing land 'distribution and dated agricultural techﬁology are said

to render the food supply very insensitive to market forces, Mainly
the problem is that given the technological stagnation and consequently
insignificant productivity gains, the possibilities of increasing the

food supply depend on the extent to which idle cultivable land can be

16



pat to work, However, since non-profit-responsive latifundiarios hold

the most -significant share of these lands, reclamation becomes mainly
o‘ependeht on the speed of éissolutiorl of'le_x_tifundios; Yx“/hi‘ch is also
assumed to be low, Undér these'.co4nditions constan.cy’_of. food prices
beco.mes 'd_ependent- on supbleméntary imported _foo‘d supply even in those

——— A

periods when demand for food shows a low or mdderate increase,
' A

4Howéver as bottlenecks are also assumed té be present in
the external s{ector, all that can be‘expected from that sector is additional
inflationary préssufeso Indeed, given the low price and income elastiéity'-
of fo_reign demand for these countried export products, supply of foreign

,exchange is assumej not to grow at a pace sufficient to meet the fast

S ,
increasing demand for imports. Domestic currency depreciation is

~

therefore an assumed common event, leading of course to price
o - L. . - - )

; : . P e wm, Sepg
increases of both import and food items.

s Assuming the foregoing to be the principal sources of inﬂatic;n,-
‘the next step is to examine both the propagation mechanism and the

inflationary role attributable to some other variables which, under

different views, have been held as causes of inflation.

In order to keep track of the chain of events to be described

and to sort out induced and autonomous changes in the relevant variables,

17



Chart II-1 may be used as a frame of reference and we may proceed

as follows:

Starting from pe.riod one in which bottlenecks in the food and
foreign .e‘xchange market - which from now on will be called food and
-1:mpo‘rt imbalances - cause an autonomous inc?r\e‘ase in price.s of food
_(P f.) and imports (Pm), an upward change is i.ndliced in the wholesale
price index (?Wl) as well as in the cqst of living index (Pcl) im the
same period. And this happens bec:‘auseg besides being items of the
bundle of goodé which compose those indices, import and food

items are inputs for the manufacturing industry, thus affecting the

sprice of its products (Pma) via cost increases.

o

As to the indirect effects - via manufagtured product prices o - - -

" - it is worth noti¢ing that their intensity dépends fundamentally on -
. ‘ T PR S FRSA A

what happens to the demand for manufactured goods. As.a._ ... . ... .

.sim%l‘ifi,cation, howg;fei'; .Structuy'alists assume full transfer of cost -
‘increases to }the consumers, via an expansion of the pﬁblic sector
expenditures financed by an increase of the rhonéy supply. Budget
deficit and permissive monetary policy under these assumptions
should not be cénsidered a source of inflation but rather a defense

mechanism of go‘vernment committed to a policy of fostering pro-

18
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| duction and employrnen‘c.,1

In short, in period one, food and import imbalances should
cause a general increase in prices, budget deficit and monetary

- gxpénsjon, leaving the levels of production and employment relatively

€

unaffected. - : -

<]

But once the cost of living has gone up, the labor force gets
a powerful argument tc Support its demand for compensatcory
adjustments in wage rates (W), Iﬁ period two, the government makes
the adjustment via an increase in the minimum wx;age rate for
unskilled workers. And on the basis of changes 1n the minimum wage

rate, the whole wage rate scale moves upward.

With the wage adjustment in period two, costs go up ‘once

1 This is of course a strong assumption. Indeed, aside from
the ignored possible effects of sectorial demand shifts, it
seems difficult to admit apriori that the actual expansion
of public expenditures and money supply should be no less
or no more than the required one. Therefore the assumed
passive role of monetary expansion can be questioned.
Nevertheless, as this is the basic point of the models
discussed in chapters III and IV we will defer the problem.

20



égain,l thus forcing generation of additional demand in ordér to
neutralize the neg.ative effects of éqst increases in the 1evél of pro-
duction and' employment, Consequently price indices move up, thus.
calling forth in period three, a new wage rate corfeétion, and so

- ibrth._ S

©

Adr-nittediy, the _number of times that the coxnpénsator
wage increase can feed the propagation'mechanism out of a siﬂgle
obsérvation of food and import is not large, for compensautory
wage adjustments and their effecté'on prices converge to zero quite
rapidly. 2 Consequently, the g;aneration of a long;lasting inflationary

process out of the above mentioned structural desequilibria requires

continuous renewal of food and import imbalances,

In conclusion, according to the basic structuralist model

€

1 . In Brazil, as the legal minimum wage rate legislation is ~
enforced only in the urban area, changes in this minimum
. rate tend to affect primarily the manufacturing industry
and the tertiary sector.. _

2 As to the rate of convergence, it will be a function of at
least three elements, namely: (1) the intensity of the origin-
al increase in prices of food and imports generated by
the respective imbalances: (2) the relative share of food,
imports and manufacfured goods in the composition of the
cost of living index; {3) the relative share of wages in costs
of production and distribution.

21



rimport! and Ffood imbalances” are the only two real causes of
inflation. Accordingly, price changes in any particular year would

ve a function of current and past import and food imbalances.

In algebraic format the basic structural model, given the
assumed neutrality of the monetary expansion with respect to in-

flation, can then be defined by the following set of equations:

(P

WI./PWI)= al (APf/Pf) +a2( APm/Pm)+aB(A Pma/Pma) *

+a,l APa/Pa) ' ' : (1)

(& Pf/Pf)‘—'- (1/-a) (ASf/Sf-T Ay/y ~A N/N)+(B [a)

(aP_ /P

ma \ma{) - o (2)

(A Pm/Pm =(1/-6) (Asm/sm ~¢hyly ~&4 N/N)+

e

(r/e) (AP /P ) (3)
= ' - {
-.(A Pma/P_ma)t b0+b1 [A‘W./Wt : ‘A_ Profi_/P?Od)fc—l] +
Thy (AP, + by (AP /P )y )
(b W/W) =c (b Prod/P?od)tml te, (AP [P ),
+cg (APf/Pf)t_1 tc, @ Pma/Pma)t-l (5)

in which changes in food (S f) and import (Sm) supply, per capita in-

come (y), productivity {(Prod) and population (N) are all exogenously

22



deiined. From outside of the model come also estimates of the income

ciasticity of demand for food and imports (reépectively Rrit and "g 5},

In the above system of equations, expression (1) is an identity;
h;:;):pI‘eSSiOHS (2) and (3) result from subsystems composed of an
cquilibrium condition S=D with S exogenously defined and D determined

B T

by the function D = konn'oi Pma .y .N in case of food and

D=k .P_ QPA °ygbaN in the case of imports; equation (4) expresses
m m ma - ,
the rate of rise in prices of manufactured goods as a function of
percentage increases in costs in terms of wages; the exchange .rate,
the internal price of food and two more exogenous elements (implicit
in the constant *"’bo‘g), namely: imported inflation and quality éhanges _
of the products. Finally, expression (5) takes wage changes as a

function of productivity gains plus a compensation' for cost of living
: . e ’ v

increases in previous period.

As to the reduced for:fn equation which ref,ults from the P
ahove system, subétiiﬂizién in'équ‘:;t-ion (‘1) .fo'rveach of {hé ngembérs
of the right side of the équality of the apprépriate vexp}ression -
coming from equations (2), (3) and a combination of (4) and (5) -

gives the wholesale price index as a function of current and past food

and import imbalances plus a constant and an error term. The error

23



term " u® includes-the unexplained change in prices of agricultural

goods which are not food (A P_/P ).
| : a' " a

By calling the right hand side of expressions (2) and (3) Xfu

and }—{iu’ which stand respectively for food and import imbalances,

<
]

the price eguation becomes:

= { ! :
(AP /P )y = B+ Ay K ) +A X ) A X +
+ | +
ALK g T ALK D

+A X +u ‘ (6)

m+l iu_)ts-n

Modifying the Structural Model

-The mod:el, as specified so far, cleariy supposes that the |
actual wage rate changes correspond exactly to the p;'evieous
productivity gains plus previous increases in the cost of living
accounted for by structural 'imbal‘ances. In addition, it was assumed
that,‘ under thése conditions, ndn-ninal wége réte’éd‘ﬁustménts shoulc'i—‘

not be considered as a source of inflation. .

There are, however, .at least two grounds on which the
assumed passive role of wage adjustments can be disputed. The first
is that wage rate adjustments might not in fact be governed by the

above assumed rule or formula. For example, in the case of an

24



income redistribution policy, wage rate adjustments could exceed
those based on productivity gains plus compensation for previous -
increases in cost of living, accounted for by structural imbalances.

Second, even in those cases whire the assumed formula operates,

there is no guarantee that wage increases will not aggravate the _
<

©

inflationary process, as will now be shown.,

&

Assuming, as indicated in figure II-l, a downward sloping
demand for labor curve; a horizontal labor supply curve1 and an
initial equilibrium position of | Figure II-1

‘employment (E1 ) and nominal

W
wage rate level (W.), let us .
; 1 D
follow the effects stemming ' p P
| | NN
from structural imbalances, w | s AN NN St
| 2 ...... .\ 11:\'\; {
productivity gains and government _ N \
N ' .
. o ™~ N N
wage and employment policies. 1 AN AN -
S N N o
. ) . e ) . ‘ﬁ . ' i &4\
. Considering that -the . \D - D T
. 1 R
price increases initially generated B, E, E
1 The assumed slope of the labor supply curve is a matter of

indifference, provided that the price elasticity is greater than
zero in the relevant range. As in the case of the food and
import imbalances concept, what matters here is the supply and
demand displacements.

25



by the structural imbalances are due to demand pressures, one should |
ordinarily expect the demand for labor to shift to the right, The
identical effect should also result from préductivi’cy gains. In the
‘graph both effects are represented by the demand shift to D'D', Now,
assuming that the government - as far as the wage rate adjustment is

° .

conéernéd - reacts to these changes with somé lag, the initial effects
of productivity g:;ins and structural imbalances on the labor market
should be those of expénd'mg the level of employment {to B , in the
graph) leaving the nominal wage ra’% -unchanged (Wl)o The nominél
wage rate would then rise when government enécts legislation adjusting
the nominal minimum wage ‘rate level. Assumingb now that the wége
increase sponsored by the government matches the productivity gains
plus the price increases due to the structural imbalances, 'th‘ernor:n‘ina.l
wage rate level will rise to (Wz) and employment will fall ba(;l::: to t.t:'lle
level (El). However, in view of an assumed ever present severe
problem of unemployment and income redistrik?utgon in under‘developed
couﬁtries,- even whén fhé econ§m3; is .I'Unn‘ing”at full éépacit‘y, ény
reduction of th‘e; observéd levej.é of employfnent is‘ sai.d to put thé
government under an unbearable political pressure. Expenditures

are therefore assumed to he expanded to the extent needed to produce

& price increase identical to the nominal wage rate increase, thus

allowing the demand for labor to be such that the new nominal wage
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~ rate (Wz) becomes compatibie with the énj.ploymex_ij; lewiél (Ez\ 1

Given, then, that the price response to the wage increase
is greater than that initia;_uyjzzau'sed by the structural imbalances;—— —— -

the conclusion to be drawn from the analysis is that the attempt

to increase the real wagé raté - Dby an amount equal to the value

of previous productivity gains - aggravates the inflationary process.

5

1 In accordance with this hypothesis, the labor supply is assumed
not to be a limiting factor. Therefore the overfull employment
hypothesis - often valid in the case of developed nations - is in
this case ruled as irrelevant in determining the acceptability .
of any particular employment level at given time. Under these
circumstances, no matter how high an observed employment
level - say E, - might be at a given moment, the necessary
condition for acceptability is that it must be higher than any
level previously recorded. That is why an increase in em-
ployment to E_ makes E. no longer satisfactory, even in the
case of an eventual reduction back to E1 generated by an

~increase in the legal minimum wage rate.

This hypothesis implies‘that the influence of the labor
market on inflation is more a result of an inconsistency
between the wage rate and employment pclicy than a direct-
consequence of food and import imbalances. Given then the
peculiarity of such an hypothesis and the fact that an overfull
employment situation is a theoretically valid alternative, its
acceptability must be put to a test. In this respect, the
compared behavior of prices, wages rate and employment -
as shown in chapter VI - indicates a pattern of behavior quite.
compatible with the hypothesis in question, that is: the lower
the wage rate imbalance, the lower the rate of inflation and
the higher the rate of growth of employment.




rrerefore wage rate adjustments in this case cannot be said to play

.18t a passive role.

Crucial to such a coaclusion are, however, the assumptions

«nat the effects of produc'tivity‘ gains and .structural imbalances are

‘+.ose of expanding thé employinént level and that the government will

next act in the direction of maintaining the expanded level of

cmﬁoymen‘c at a higher nominal 'Wégelrate,- 'Tiherefore, the validity

of the assumptions hags to be carefﬁlly exafniﬁed . ‘
Essentially, the .queétion is that of determining, under

conditions of market impgarfec‘cions, whether or not firms will increase’

;.»roduc-t]‘:on as a-rea‘c‘:ti_or.xéto:d eménd .iﬁcrea-se.s A{the case of the structural

llifn.palances effects) gnd to cost of production sa\}ing»s. (productivity

_gains),

From a single entrepeneur pbintwof-view it seems more likely
that production will be increased as a response to the .first—of such—
forcesr Indeed, in the case of demand increases more can be sold
by each firm at the previous price level, while in the case of cost
savings additional sales can be achieved only via a price reduction.
The risk of competitors counterveiling action - especially in terms

of price competition - is considerably greater in the second hypothesis.
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" Sherefore, production and er'nploymentmw.iH most _l_ikelji "increase as a
;gsponse to the structural 1mbalances Proéuctlvnygams, on _ther
ot‘nef hand, can be admittec}‘}o b’e‘ appr.phpriated by the producers via -
a p'rice " mark up, thus J.gie.ai/i.nrig‘productn.p'ric'es, pro.dizuc;ci& ana .—

e¢mployment unaffected. -

' Consequently,. the pro‘pé'rfcion of the wage rate increase
corresponding to producti‘;ity ga;ns _couidl be assumed to be absorbed-
by the firms, in Whi)Ch case the price response to the wage rate

“change should just match the. initial effects of food and import
imbalances on prices of agricultural gocds and imports. Hence one
could admit, as the ;strucﬂtu.raii-sts <.io, that w.age rate increases
generated by previqus pfoductivity gains and the structural imbalances

_d0 no more than just propagate inflation., Therefore, they should not

be taken as an independent variable in an inflation model.

Considering however that the minimum Wagé rateile'giSIati'é'h
in Brazil has been enforced only in the urban sector, the above
conclusion might not hold if the price index one uses to measure the
initial inflationary effects of food and import imbalances is not chosen

with some care.

Indeed, the minimum wage rate is enforced only in the urban
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sctor, and thus the preceding analysis of the role of wage Trate increases

~annot be applied to the primary sector, V_Céns_e;qﬁ_ently,_ the _p;flEQ inde:;;

used to measure the impact of the structural imbalance s on tﬁe labor

~arket excludes agricult‘u;‘_a};ié?c?duct‘s d'é‘}%f;es‘f;ically produced..In_ad=-_
dition, since we use '{,}:18' v&,h‘-’lqsélae price 1]’1082{ as our-. measure of inflation, -

a further restriction has %6—b'e-’cé-kerfintﬂ*a*c'couﬁ%,—Seﬁf%eesfar—e—ﬁet—direcf.ly -
rep’r_esented in the wholesale pric.e.ﬂindex, thus leaving only the secondary

sector as our main concern. Hen’c-.(.a»ﬂ_qe réliei}e;nt price index, used io .

measure wage rate increases which only propagate inflation, should be

that of manufactured goods.

In conclusion - non-inflationary wage adjustments would be
those which match productivity gains plus the price increases of

‘manufactured goodé accounted for'by structural imbalances, Therefore

- the amount by which the actual nominal minimum wage rate level exceeds
the non-inflationary level - a difference which from now on will be
called wage imbalance - is in fact an autonomous inflationary factor

A and should be included in the price equa%icn.

It is true that in many cases government sponsored wage
increases are regulated by previous increases in the cost of living,
and the difference between the actual and non-inflationary wage

levels should more properly be called?induced inflationary: factors®.
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It is also true, however, that wage rate legislation has been used
largely as a device to 'r'edis’.aribu‘ge national income, a policy highly
recommended by the structuralists. Wége increases; under these
circumstances, would tend to ex'cee.d thé amount cor“responding to
previous cost of living inci‘easés and productivity gains. In this

- .

case, actual nominal minimum wage rates will be considered an
, \

exogenous variable, and the wage imbalances will be taken as an

"autonomous® rather than "induced inflationary factor®,

Much more difficult than admitting the possibility of having
such wage imbalances is however the task of measuring them. Par-
,}icularly, 1as it will be shown in the ‘follbwing lines, the problem is
that,since the wag%}imbalanAce is in itself an infiationary factor, it

- A s

becomes quite difficult to measure the non-inflationary wage rate _
> i - ) o

level,

To simplify‘)thé -eXplanatic;n, let it fi_rst be assumed that,
in pezéiod one the cost of living index has risen in the same proportion
éé maﬁufactured pro&ucts, and that the price 'incr"ease is fully
explained by the import and food imbalances. Next, let it be assumed
that the wage correction in period two exceeded the adjusiment
Justified by the pfice increase and productivity gains of pe.riod one,

Finally, let us introduce in the flow chart of the pure structural model
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.»is autonomous change in wage rates at period two, thus generating

.ne flow Chart II-2,

Now, since the tota;l wage changev in period two involves both
:ne compensatory and the autonomous element, prices _sfhoulq increa-
se-more than otherwise, Con;equently i¥, from period .theré on, w-age
rate levels are adjusted on the basis of cost of living increases - as-
sumed to be proportional to manufactured ‘pr'oduct price index - and
productivity gains of thg ‘previOus period, the resulting wage rate
figures will be an overestimation of the non-inflationary levels. In
such a case, thé chances of determining what should be the non-
inflationary wage rate become dependent .on the ,pqssibilitieé of
finding a period in which actual wage rate levelé could be assumed
o be the equilibrium levels and of estimating the e'xte‘nt to v&%hi’c;_h

©

variables other than wages account for price increases.

Of the two, the second ‘condition is more. difficult. to
fulﬁll-., Indeed, in th;e midst of an iﬁﬂa’citﬁnéryi‘);ocesé, oge of tﬁe
probable events is, for instancé, édisequilibrium in the money
market, Since this disequilibrium should stem from excess of

money supply, its measurement depends on the determination of

the demand for money, which in turn is normally supposed to be
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influenced by pric_e_.evolutionc- As prices are also assumed to be
influenced _by the wage imbalanceé, the conclusion is that the estimation
of the non-vin.ﬂationary wage rate - which is basic to the computation of
wage imbalances - cannot be mgde indepéndéntly ofv'the determiﬁé‘cion

~of the effects of wage im.balances‘o, on prices. L e
In view of this problem, the choice was in favor'? of Working

with two alternative measurements of the non-inflationary wage rate

levels, namely its upper and lowe.r bounds. As to the upp;ar bound,

it was to be obtained by fi.rst takiﬁg the wage ratg which prevailed in

a period in whiéh'prices were relatively s‘table,an’.d GNP growing

at a normal rate and then correcting this figure by increases dn the

price of manufactured goods and produciivily g‘ai‘ns through time,

For the lower bound, the procedure was the same, ekcept tha_t_no: !

) -

correction for price changes of manufactured goods was introduced.

Whith such a procedure, there are two alternative

measurements of ®"wage imbalances®. Consequently, two price -

equations should be estimated. -

As to the changes imposed by this new element in the equa-
tion system previously defined, expressions (4) and (5) should now

be replaced as follows:

34



Y. = W ]
(aP__[/P_ ) =b +h L w1 \Rln)/Wm]t+b2(APf/Pf)t+

..+,b73([me/Pm)t | - m

7 = S '
- Wm, Wi, (Prod, ,/Prod._ ) | (8)

t=-1

W'm, Wlt:O(Pzodt_l/l?rodtz_l) (?mat_l/Pmat:_l) (9)

°

in which the new wvariables are:

w1 = aetual minimum wage rate
Wm = lower lirnit of nbn—inflationary wage rate
Wim - = upper limit of non-inflationary wage rate

: .
.Given the.two .alternative meagsurements of non-inflationary
wage rates, one should work alternativaly with expressions (7) and

(8) or (7) and (9).

The reader should nqte, however, that in the case of combi-
ning (7) and (9), which correéﬁqrids to utilizing tiheklowern limit of -
wage imbalar.:es, the c-:'oinpenéaté;‘y Wage 'inc-;eases ‘-‘mvoti:vate("i by;-
previouls increases in prices - are being ofnitted frorﬁ the price‘

equations,

That beingthe case one should, in this particular formula-

tion, include two more variables in expression (7), namely, the
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-nanges in the price of food and imports generated by the respective

.....

would then be defined as:

= + - IBWAY ) e » 4
(8P o/Palt “Po+Py _DW]meM) A mI t bya Pf_/ ?f.)t
+ b, ( APm/Pm)t +b, ( APf/Pfgt»_lf

N o

With these changes in the equation system, the iwo alternative

reduced -form equations for wholesale prices are:

a) with the wage imbalance set at its upper limit - combi-

nation of expressions (1}, (2), {3), {7) and {8) o

A = + - + .
( Pwl/Pwl)t AO A1 (qu)t+A2 (Xfu)fc A'S (‘X_iu).t +u (11)_

(1]

b) with the wage imbalance set at its lower limit - combi-

nation of expressions (1), (2), (9) and (10)

AP t S AT 4 AV (31 +Y-: ' 5

+ At T + At " + ’ : ’ ‘
Ay X i TR e Kyt | (12)

- . » ‘ ' . -
in which (qu) and (X wu) stand respectively for the up
per and lower limits Qf wage imbalances, and the others,

as already defined, for food and import imbalanc:es.
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Problems bf EstimatiOn_

Even though the price equations specified sum up the theore-
tical construct in a consi;s‘t_eﬁt w'ay the’r{é_:‘ar‘e a number‘of questions -
to be considered before éftem'pting to estimate them. These ques-

tions are mainly those 6f data requirements and length of time span.

The latter being important for th_é reason that it gives rise to pro-
blems like the need of captufing through dﬁmmy variables occasional
but important disturbance factors, and the extent to which it is real-

- istic. to assume that the parameters of the price equations to be iested

are in fact constant through time.

The Data Problem

‘There are problems of data availability and its reliabiliiy.

With respect to avaﬂabﬂity, vthe main problem was that of
periodicity. While data on price indices, 1e‘ga1 minimum wage rates,
means of payment and imports are available on a monthly basis, data
for GNP, industrial and food proauctioﬁ are provided only on a yearly
basis, Consequently, the alternative was to work with yearly data -

more precisely, average annual figures.

The only case in which data were notavailable even on a



yearly basis was that of productivity gains. The choice was then in

favor of taking the evolution of national per-capita income as a proxy,
as is the practice of government authorities when calc'ulatiﬁg wage

rate adjustments,

~ As to the income elasticity for food and import items, we
have used respectively 0.7 and unity. The first of these values is an
estimate produced by EDEL [ 1965 J . The :second corresponds 10 an

assumed reasonable value,

To minimize possible problems of data reliability, the
strategy was to rely as much as possibile on data processed by the
same institution on the assumption that,whatever the criteria used

_.in the. process, the resulting dafé set should be consistent even if

“biased in one direction or another. Figures for GNP, production,

V impoft and price indexes ére thén those produced by Fundagéo Ge-~
tulié Vargas. Monétary variablés, in théir turn, are based on figures

by the Central Bank.

One particular and important source of difficulty not solved
in accordance whith such strategy was that of the figures for the wagé

imbalances. Here the problems and solution were the following:
On one hand, there was the problem that-the available figures
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for actual wage rate are not compatible over time." As a conse--

quence legal minimum wage rate figures had to be used. However,
as the minimum wage rate level differs by region and since it was

almost impossible to achieve a'reasonable weighting systei}i, the

choice was in favor of taking the figures for Sao Paulo as a proxy,

for this state alone accounts for.someihing like 50% of Brazilian
industrial production.

EY

On the other hand, there was the question of tinding the
_year in which the actual wage rate was identical to the non-inflation-
ary level, since this is fundamental to the generation of the series

in accordance ,Whith,expressidns (8) and (9).

-~ -~ Given that inflation has been constantly present in the

j§1~eéiliaxl _e_c_onomic histor'y'the strategy was that of selecting as

2 starting point an intermediate year of a period in which the

legal minimum Wage rate was kept constant for some yearﬂs and B
GNP growth rates were high. As the only suitable period - 1944/51 -
was quite a long one aﬁd given that the average annual rate of manu-
factured product price increases was of about 15%, there was

the risk of seriously underestimating the non-inflationary wage rate
if the mid-period or any subsequent year were chosven as the starting

point, To avoid such an underestimation, 1944 (the ﬂrst year of the.
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. eriod) was then selected as that in which the prevailing legal minimum

~age rate was in fact equal to the non-inflationary level,

D4 the Constancy of the Regression Coefficients
m————— .

Once decided that the tésting of the modei would rest upon
_;,Ez—u:iy data, it became evident that given the nvf\mnvber of independent
variables, the time span to be considered in the regression analysis
«hould be as large as possibile, .Ac.tually it was a period of tw%nty
vears. But tva.re‘nty years for a developing country, especially when
sushing for import substitution, 'means considerable changes in the
structure of the economy. And this was ind.eed the case of Brazil,
* vhere, as a resu}\p’%f rapid ifaport substitution, the share of do-
rzzestically produci_ed ,_mar}ufactured goods in (é&_l}TP{ haj;, “increa,,sed
: _ssubstantially, the reverse being tﬁercasé_'.fé:’r:i}hpc»ﬁrt's (seeTable
3_3.7).. : G S i S
Such being the case, it becomes difficult to irnagine that the
::.‘:.zrameters of expreési’ons (1) to (5) should haye remained constant
‘.hrc;ugh time., Consequently, coefficients of fhe r;educed form price
“quations should also be affected, and correction terms should be

vounsidered,

As to the coefficients related to wage imbalances in the
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srice equations(lll) and (12), the.device was to suppose that they
could be.decomposed into a constant multiplied by an‘expans.ion'
factor. And since these pfice equations afe linear, one possibility
would be to multiply the figures of Wage imbalanceé _ISy that expansion

‘factor, in which case the parameter to be estimated would in fact be
[ . - \ .-
constant. , \

\

' The index of the industry share in GNP, which is quijge sen-
sitive to the effects of the import substitution process, was chosen
to represent such an expansion factor or index of wage imbalance
cor;‘eci;ion (Iwuc)o_ Practically, the.same device could be used to
correct m the redxg/ced form price équatiorls the coefficient related to

: Ve . . i
import imbalances, However, in this case, one should take the

o M N ae tha . N S ®
-share of imports in GNP as the index of import imbalances cor-

- 2 -

rection, But it so happens that ofle of the effects of import substi-

‘ution has been that of increasing the income and/or investment

vladticity of imports, a fact which was not considered in the demand |
viquation defined in this model. Consequently, on the assumption
‘hat these two opposite effects are approximately of the same

strength, no correction was actually introduced in the coefficients

iinked to import imbalances.

A similar situation also can be admitted with respect to
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ssible adjustments of the coefficients linked to food imbalances. |
- ..o decline of agriculture relative to GNP should imply a downward
. r-ystment of the importance of {ood in the price indices, On the

_-ner hand, the phenomenon of rapid growth of urban population

- ¢s paripassu with the process of industrialization, a fact which

.nould be reflected in the coefficients of the demand for food. Again
:ne two effects work in opposite directions, and the assumption was

‘at they were of comparable strength. Therefore, no correction

was introduced in the coefficients linked to food imbalances.

The Question of Disturbance Factors

o

One of the problerri which often goes together with that of
:inflation is of course social and political unrest. Therefore, in the_
course of testing an inflationary model for a period as ITong as the
- one considered in this study,the likelyhood ‘of disturbance factors still

nci'embodied in the model is éqlisiderableo
#

Iﬁ fact, they seemAtc;jh'avé been important twiceg 'fi-r-st in
tie period 1957-1959, and second in the years 1963-64. As to the
‘irst of these cases, it was fhe guestion of more stringent measures
of price control both in 1957 and 1958, followed by liberaliz‘atioﬁ

in 1959, Hence the price index both for 1957 and 1958 under-estimated
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“the intensity of the inﬂa’cionafy forces, the reve’rsvé being the case -
in 1959. Consequently, a dummy variable was introduced and its

values were: minus one in 1957 and 1958; one in 1859 and zero for

the other years.

As to the's’ecb‘hd“’c‘aTse., itwag the 'question of disturbances — -
generated by political problems which became acute in 1963 and
1964. Again a dummy variable was introduced. It was set at one for+

5

1963 and 1964 and at zero for all the other years.

On the efficiency of regression coefficient estimates

As mentioned at pagev 24, the equation system underlining

_the ;edpée_d form _equatiéns (11) and (12) does not specify behavior
;v%riables that account for the price increasesvof agricultural gooés
'itbtlher than féod ( A Pa/Pa). ' Henc.e, the price increases of such
 goods are embodied in the residuals of equations (11) and (12) - a

fact which might lead to autocorrelation of the residuals and inefficient

estimates of the regression coefficients, Probably overestimation

would result, for the chances are that price increases of all goods

should be positively correlated.

That being the case, one additional independent variable was

introduced so as to account for the price increases of agricultural -
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products other than food. The variable elected to perform this job
was the wholesale price increases lagged one year, for three

reasons:

a)-_Sin'ce cocoa, coffee, sugar, cotton and lumber are the main
products iﬁ the "category of agricultura:l\ goods other than
\
food, and since they are also important "items of Brazi-
lian éxports, their prices tend to be more d‘ir'ectly ins

fluenced by the current state of domestic and international

demand and less by the structural imbalances.

b_), Since thesé products are important export crops, the
governrﬁgt;i\/: usually fhférvenes by setting minimum price
levels tb,guide the market. However,. since thessetting
and the érfnouncg}n?nt ofmsu\chmlni’mum prlces for a é;i.veﬁ~

. year have to be made in time to iﬁﬂuence the decisions
of the prodgcei"s s \x}llich 4is épproxiina’c:ely six to nine A
months before the harve st time — such prices have a
built-in allowance for the expected pficé increases,
both in the domestic and international markets, Most
likely in these cases, producers §v111 press for and the
governrhént will grant minimum price increases which

at least match the price increases most recently observed
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in a period of six to nine months, Consequently, annual
growth rates in price lagged by one year seem a good
first approximation 1o current minimum price adjustments

of these products.

c) Whenever actual price increasés’ of these goods extend
| beyond sdch minﬂimu,m pri_ce adjustments, the excess
should be accounted for by actual démand increases, a
fact which would reflect ,é-permissive monetary policy.
Even in this case the lagged price variable would work
just as well. However, ifthis were actually the case,
they would play the role of proxies for monetary o

disturbances,

L]

On the basis of the above considerations, the regression
analysis performed on equations (11) and (12) would be no longer
a teét of the structural view in i-s;olla'tion;_ Neveltthel?,eés, it

emphasizés the structural véfiable_é .
Empirical Findings

Tables II-1 and II-2 sum up the results of the best

estimates of equation (11) and (12). Since we have used a step-wise

procedure, the report includes some steps and results which, in
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(*) *) (*) 0. |
41173 12.79775 11.50384 | 39.00278 |0.48525 | 4 e 540 185250
(5.31288) (7.83942)| (0.10194)
|| re-eers
! -6.00028 11.97737 | 37.86443 |0.52956 J.866
' (0.00056) | {5.4475) | (8.23710)} (0.13623) '
)
11.94765| 0.06778 -0.00038 12.08394 | 37.60150 }0.55771 5,870 :
' (0.11835 , (0.00060) | (5.58006)| (8.54273)! (0.14780) ! ,
(*) (*) : |
11.003576 0.05762 | -0.39322 -0.00046 11.85567 | 37.05510 |0.59559 4.a71 |
(0.12378] (0.84081) l(0.00064) (5.76459)| (8.87168) (0.17272) | ! !
: (") (") ") - | ;

"
}

Not stgnificant at‘t.os

Figures {n parenthesis are standard errors of estimate




spite of being not statistically significant are of some interest.

Case 1 - Equation (11) - wage imbalances set at their'upper limits

“As shown in Table II-1, in this particular case, none of the
behavior variables comes out well in the test regardless of the time

e i e \

lag considered with respect to wage imbalanceé‘, Actually, the only
\
regression coefficient which presents the proper sign is that of

’ 1
"food" imbalances, even though it does not differ significantly from

zero,

As a consequence; neither one of the regressions can be
“pcongidered as valid,explanation.. The structuralist model treated

N o &7 . o
in this way fails to explain the observed price increases.

' Case 2 - Equation’(12) - wage imbalances §et at lower limit

B ghe - S oo

In this case, regress1ons4146 éhdzwﬁ@m("f‘gﬁ-é”ﬁ:?) in
ty )

- T . N ’ . « . . o ) .
which instantaneous reaction of prices to wage imbalances is

‘assumed, show that:

a) with the exception of the non-significant regression coef-
ficient for unlagged "import imbalances", all coefficients

present the proper sign.
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b) the regreésion coefficient of "food® imbalances and the
one referred to in item 2" above, are those which do not

pass the significant test at a 5% level,

c) even though the control variables - the two dummies as
shown in regression n® 4 157-a and the lagged price
increases - do account for about 86% of the variance, the

influence of "wage® and "import imbalances" cannot be

neglected.

»This being the case, regression numbered 4 149-e could

be considered as good enough as far as equation {12) is concerned.

" | s -
Notwithstanding, in the set numbered 4 154 and 4 451, which
- tests the possibilif;r %hatfl?rié'es react both toiéuz‘ifeﬂt man(; lalg-ge,d ngé 1
imbalances, it cz:n"be not‘ed‘tﬁéét:""*

a) Lagged and‘v_‘)sifrl‘u\ltaneous' wage variAa.\blesk cannot effectively
be used jointly since the%‘e is an ;)verlapping. of nine months
between the two twelve periods used to calculate them, a
fact which is well shown by the high degree of multicoli-

nearity between them (R2 = ,97) and by the absence of

gains with respect to the explained variance.
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O

WIMEATIN AL AT Seemepy,

Fguation 12

~ Parameters ond Statintics -1

Dependent Variable;: Wholesale Price Level Growth Rates

- Wage Imbalance Wholesale , 2 von
Regreasion Impart Imbalance Food Imbalance - Lower Limit - Dummy Dummy Price e R s Neuman
Intercept Growth R Adjusted | =~ P.05%
Number Lagged Leagged Lagged X 2 Rates } Min. 1.3580
N - - O
No Lag One Year No Lag One Year No Lag One Year Lagged For D.F.| -
: One Year Max. 2.08425
4148 7.36372 0. 07588 11.65747 | 35.91093 0.42271 | 0,898 { 0,874 2,28519
(0, 03396} {4.7647) (7.14828)  (0.00539) | °
4149 - a 24, 26667 53,30333) © 0. 624
(10, GGA40Y 0. 624
30.34175 | U.493491 )
43596 .
-b 11, 93596 . 69813)  (0.11305) | 0-8%3
11.80384 | 39.00278 0.38525
- 2 “ 3 1 f
© 12.79575 (5.31208) | (7.83943)] ‘(v.10184) | 9865
-0.20529 11.066889 39, 47509 0, 43561
- 24 I
4 a4 (0. 09096) (4.75219) | (6.99870) (0.09359) | OB
- -0,1045% 0.06051 | 10,61793 | ~3G.91864]  0,39559
- 8.78230 (0.08708) 1 . (0. 03241) (4.20200) | (6.62559) (0.03929y | ©-9t% | ©.880 2.16755
¢ 5. 09340 70,18378 | ~0.51846 0. 05687 1023023 | 36,85354 |  0,42045 | o0
- : (0.09118) | (0, 63461) (0.03311) (4.48545) | (G.70618% (0,00842) | “*°°
; i &) , :
5. 00261 10.23193 | -0.87761 | -0,56127 | 0©.04793 8.03650 | 37.45250|  0.41677 | o oon
g . (0.12486) | (0.89683)} (0,96336) | (0.03722) (5.90212) | (6.96233)] (o.13042) | ¢
N ) ) () ) e :
-h 7 27120| 0-08242 | -0.22002 | -0,62396 | -0,64993 | 0,(524G 7.87480 | 37.39701 048483 | o oo
<2059 vo, 12228) | (0.13353) | (0.94438)] (1,03290) | (0.04037) (6.16146) | (7.23406) (0.13745)( ¥*
(%) k) (%) (%) %) (%)
4154 7.45256 0.08381 |12.29188 | 36.47371 0, 30926 ‘
' s (0.03463) | (4.065759) | (6. 04502} (0, 00609y | ©-903 1 0.877 2.40090
4451 7.72153 ,=0.03753 | 0.12173 | 12.80188 | 36.85854) ©€.30128 | o o0
(0.14182)} (0.14769) 1 ¢5.30057) | (7.316808. (0.10368)) °°
o) *) '
4157 - a 9.72419 -0,16274 0.06564 | 11.61930 | 37,30022{ 0,37547 . :
-(0. 03469) (0.03284) | (4.30277) | (6.400541 (0.onoag) | 0923 | 0.896 2.23443
016193 | -053342 S 0,06547 | 11.17530 37.18307 0. 410461
-b ] 8.850m (0.03826) | (0.61536) (0.03330) | (4.37160) | (6. 46886] (0. o0gsedy| °-%*7
: (%) :
20,27036 | ~0.81757 | ~0.44843 0.05771 | ©9.34295 | 37,6144 0,45031 |
e 8, 04078 (0.12217) | (0.87540)| (0, 95163). 1 (3.38129) | (5.95377) ] (6.73405]  (0.33224) |1 O+ 928
: (&) (# (%) &)
-a 2 o4sgg | 0-05830 [ -0.20400 | -0.73819 | 0,55840 - 0.06496 | 9.20219 { 37,5523 0,45840 'o 030
: {0,12055) | (0.13067)] (0, 91958)] (1.00049) | (0,01217)] (6.16033)| (6.96107] (0.13770){ °
) (# (%) (%) (#) &
(*) Not significant at ¢, 05 o

Figures In parenthesis are stand’ard'ex'rojx;é of estimate®



‘b) By c;omparing the exblain_ed * varibance of regre ss_iaon 4 149-¢
_and regression 4 157-a, .it can be seen that the hypothesis
of la'gged reaction of prices to .Wage imbalances is somewhat
stronger than that of ix_lstantanebus reactioﬁ, Therefdre it

should be the pfeferredo one, S .

Contrary to the findings with respect to estimafion of
equatio'n (11), equation (12) estimates do indicate that the structﬁral
variables, namely "wagch and “import" imbalances, did have
something to do with infiation in tﬁe period 1947/1967,

Nevertheless, since the monetafy disturbances were not pro-
perly repres‘ente‘d in these price éqU'ati‘ons, ‘a flrm c’onclusiorcl cannot
be drawn at this stage. We must first check how well these variabies
fare in the next two models. In one case, mOnetafy énd Gs’cr'uc;r,iarail
variables are included together without discrimination, and in the

other, a framework unfavo'rable,_to the structural variables is

provided.

50



CHAPTER III

A MONETARIST-STRUCTURALIST MODEL

The structuralist model as specified and tested in the pre-

vious chapter assumes, as already noted, that the monetary ex-

pansion was no more or less than that required to neutralize the -
negative effects of food, .import and wage imbalances on 'produ_ctiOn
and employment, For that reason monetary disturbances were not

1o be taken as a cause of inflation.

There are, however, at least two grounds on which the as-
sumed passive role “of the monetary disturbanceé could be disputed.
The first is that m reality the monetary expansion.could havenexceedéd
the required amount as above defined, a situation in which the excess
monetary expansion should be considered at least és an agiditio‘ﬂal |
source of inflation. The second is that inflation might have been

in:tiated by an excessive monetary expansion and propagated or even

&

aggravated by an unrealistic wage and exchange rate policy - a case
0 which monetary, wage and exchange rate disturbances should 'all be

taken as explanatory variables.

As both of these alternative hypotheses are theoretically

feasible and as the poor showing of the structural variables in the
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~ previous test is compatible with their implied behavior in either one
of these alternative hypotheses, both of them will be tested in this’
study.

This chapte_r xviilf'lapweyer be concentrated on the first of
these cases. That-is, wé—wﬂ%fﬁrr*st—%ry—%eévefify—%&heﬂtéﬂ}e-p—q{f-A
not monetary expansion has beéﬁ just enough-to meet the demand
for cash balances generated by ‘tk!e obsef\'zéd' GNP growth rates and .
price increases due’to the .s.tructural variab-les and, if not, what

-proportion of price increases can be accounted for by an excessive

expansion of the money supply.

As in the p'revious chapter, we will first deal with the
‘algebra of the model, discuss next its implications, and then procesgd

.with the empirical evidence and conclusion which may to be drawnxn.
The algebraic format of the model

The possibilities of measuring whiat should be the compen-
satory expansion of money supply, which is fundamental in this case,
involves an implicit or explicit use of a demand-for-money function.
This must incorporate also the effects of price expectations on
velocity of circulation and will therefore carry implications as to

how the price expectations are formed in the first ;;'iace.



Accepting as valid for this study the estimates of FISHLOW

7-';959] we chose to_use_the following demand —-forf'fmqpey_f{mcﬁ'on

M* /P% = 57,1% ,2031 Y - 33.7 Pst/Pi - - (14)
in which
‘M* - desired level of nominal cash balances

Y - Real Gross‘Natipnal' Product"

Pi/Pi_l - price increase accou‘ritéd for by the structural’

variables as estimated in the previous chapter.

The compensatory monetary expansion would then be

D MF/ME,

- Once it is decided how the compensatory monetary expan-
“sion is to be measured, one can bring into the model the other re-
.ationships which are needed to show how this model considers the

inflationary role of excessive expansion of the actual money supply.

These relationships are:

_ m . m .S 18
(ap /P ) = (éP [P+ PT/P), (15)
@ P7/P™) = w [(8 Ms/Ms), - (& M* /M* )t] (16)
' S 1S, _ . e
(6 P7/P%) = AT FAY (X )b AL ~an
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_in which

Wl - observed wholesale price index level

8,8 R o
APT/P - rate of price changes accounted for by the siruc-

tural variables

A Pm/Pm - rate of price changes accounted for by the mone-
tary-variables '

Ms - nominal money supply
M# - nominal desired cash balances (as they would
be if only the structural factors counted) ‘
Y - real GNP
i 5 . . . . _
qu Xfu Xiu respectively, wage, food and 1mp01ft imba

lances

Expressioﬁn.(l.s) mereiy sté,tes that thé observed rates of
inflation can be thought of as being the sum of price .increases ex-
#_?_ﬂmedby ;che stfuctural and monetary v_ariabl'e.s. Equatidn (18)
“=tates that the monetary expansion in excess over that of desired
“wominal cash balances is the only monetary ldisturbance considered. .
F:inally, equation (17) states that the share of price increases"mm~

accounted for by the structural variables are a direct result of the

structural imbalances.,

As to the reduced form resulting from the above system,

e combination of equations (15) to (17) yields:

93]
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~ part of current price evolution which is explained-by-the-latest ¥iocod”,

(8P /P =7 [(aMs/Ms) - (aM=/M#),] +A1
t'-All (qu)t+' +A;1 (Xiu)t—m o _ : - - (18)

in which all the independent variables are predetermined.
The implications of the model -

The system as presenied in a reduc-ed -}Z(_')fm equation (18)
-ives rise to two peculiarities which séem to be ‘worthy_ of discus-
sion, Tﬁe first has to do with the pgr{cicﬁlar form of price-expectation
‘ormation uséd in this study and the extent to which monetary disturb-‘
ances are assumed to affect prices. The seconds has to do with the

procedure adopted with respect to the estimation of the reduced form

 "equation (18). £y e

T

As to the first of these aspects, the ke§ point is that pric

[P

-

Y " . _or : S
expectations in this model are assumed-to be nothing more than that

3 13
J

fimport" and "wage‘imbalances", whereas the more usual procedure;

following the lines of CAGAN [ 1956 |, is that of basing them on

price evolution history. Though different, these two ways of looking
into the problem are not incompatible, Either one could be used depending
on the institutional characteristics of the economy under examination.

2

For economies like that of Brazil there are at least three factors
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. -.ch tend to be taken in general as the essential causes of inflation,

.od should therefore be considered as important elements for the

..ce eXpectation fqrmatién. These factofs are: curréncy

«.valuation, weather conditions 'an;i legal minimum Wage rafae. As to
..o first of these factops, the question is that the combination of

———— e A}

..nian.ce-ofl—payrnent problems With a system of ﬁ?xed exchange rates

as led to currency deval\hations which could also include government's’
«xpectations regarding the future rate of inflation, The price‘a‘of
azricultural goods in turh - in the absence of buffer stocks and limi.téd

;>ossibilities of supplementation of domestic supply by importation -

- are very sensitive to the current weather conditions. Finally, there

Ia)
o B
e ‘governme:

; 1t's income redistribution policy used to
e

15 the fact that tl;l
be 1é.rgely execu:cedhthrwough a 1ega1-minimﬁ.m- -wage-rate policyo N
On the other hand, f&r ¢ountries whose currencyr plaérs a role-
~of hard money: Who's”e_ agriculture poli'éjrwihélﬁ&iés““b'ﬁ'ffex"‘ stocks and =
~in %hich labor unions are strong enough as far as bargaining p‘owenr is
concerned, price expectations shéuld be based on other elements.
In .such cases the whole price evolution history -seems in fact to be a
more adequate basis on which to base expectations, particularly so

because inflation rates in these countries tend to be lower than the

nominal interest rate and not much greater than productivity gains,
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.5 minimizing the eventual damages arising from erroneous gues-
~ .es about price movements.

’fo the extent that monetary‘disturbances are assumed
. > explain price mov;men’cs in thié modevl,v the ratiqnaie is the same
as that which callg for the diﬁer_ences noted wi*‘.‘h\ respect to price -
expectation formation. Since in this model, price:\‘expectations are

\
éupposed‘to be based on inflationary pressures éoming from structur-
il variables, monetary disturbances should be held responsibi‘e
{or price inoreaées over and above those accounted for by such
structural variables. On the otiqer hand, whenever price expecta’cions
- flrc f;)rmeél on the basis of price his’tory, it is quite natural that
- oo N
monetary disturbai.ées should be held fully responsible for current
price changes. After Lall,’priéé history can hardly ba fhoﬁgh%_oi_’ asa

”

cause of inflation,

With respect to the procedure adopted to test the model, the
; o _ S
.z*e_ad; should ndte that estimation of the reduced forfn equatiorl. (18)
inﬂpl@e‘s a reestimation of the ir_ﬂaﬁonary strength of the structural
variables, in spite of the fact that the initial estimates - those per-

taining to the test of the structural model - were taken as valid as

far as the computation of AM#*/M * is concerned.
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The point is that equation (18) gives-the chance to test the
.~7lationary strength of the structural variables in a framewofk in
«nich mohetary disturbances are competing with them., By so
doing, it should provide mbre effi‘cvie.nt estimates Whén gompa?ed to

-nose stemming from theAte.sts of the strﬁctural moael.
B , .
That being the case, estimates of the infl‘\ationary impact
of the stiuctufal variables as given by fitting equatién (18) shquld
then replace th_ose formerly used to measure the desired cash ba-
lances, But sinc;e, by doing so a different measurement of
;-M*/_M * is obtained, reestimation of equation (18) should then be
‘z'ett—er:r_npt*edo Inshort,jone vwouﬂd_ be led to a process of .suécessive
< '

approximaeations, in the hope that estimates would converge to a unique-

figure.

One alternative to this process would be of course to
abandon altogether thg eé;si‘mates p‘ér’naining to the tes,t__of the struc-
t‘u‘i_‘al model. In this case, however, expression (14) should be a
part of the system of equations, and a new reducéd form equation
should then be obtained. This possibility is not explored in this

chapter, Rather, it is taken as a central point in the following one.
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66

Dependent Variable: \Wholesale Price Index Rates of Change

TABLY fr1.4
MONLTAMIST-STHUCTURALIST MODIL -

E‘.gunziqn 18

Second Stage Futlmates

- Parameters and Statistica -l

Iinport Wage Imbalance Monetary Imbalonce Wholesale .ng Von
Regresslon Imbalance] ~ Lower Limit - Price Index Neuman
: Dummy Dummy . o
Intercept Rates of RZ Adjusted P,05%
Number Lagged Lagged o Change Min, 1,3680
One No Lag 3 11 12 121 122 1 2, Lagged FOr DR (o gans
year Months ) One Year ax. &.53=
4453 - . 16.76013 0.83856
{0.156095) 0.629
0, 56140 36, 60115
- € . an
b 17.95619 (0. 15252) (10, 04443) 0.782
) 0, 65140 18,34622 | 32,1004
- . 99260 e .
¢ 17.97260 . (0,1174T) (4.91831) | (%.66607) 0.689
g 0. 09030 0.59735 1G.82455 | 21.06432 :
) 23130 N ' ) ) 3 ;
d 10,2313z (0. 02542) (0, 090%5). (3.76393) | (5.95437) 0.940 1 0.929 1 2.20156
0. 00018 @, 50034 1676071 | 27.90736 | 0.00605 |
- e 10, 17768 (0. 02748) (0,19089) (4.22330 ] (6.26034)| (0.1546m) | °°
{ )
4457 - a 24,26667 58,30333 "
: (10, 66540y ) o 0.624
0.55483 55, 45207
- b 18. 43448 ] (0. 16357) (0. 16357) 0.776
0.61165 17.84746 | 33,2677
) o1 . . .
< 18.51315 o {0, 13208) {5, 35011 (1,33539) 0.868
0.09336 0. 58207 16, 31885 | 26, 78775
) 592 } ) . . N
d 10,58921 (0. 0290) (01071 5) (4.30003) | (6.u4018) 0.920
T0,18120 | 0. 07352 6. 55603 15,5004 | 29, 64636
. N A . 0. . . _
¢ 12.93403 15" 07032) [(0, 025865 (0, 09120) (3.67697) | (5.845%7) 0.946 | 0.937 | 224430
4461 - a 18,27320 ' 0. 55296 18, 43642 | 32,27563 0.083
: 1,12318) (5.03806) ] (7.86477) .
; 0,09719 0. 57495 18, 00825 | 20.89203
. 16163 . . : . 2 .
b 10. 161 (0. 02627) ° (0, 09503) {3.76426) | (5.91517) 0.939 0.928 2.38192
4464 - a 10, 49383 0. 09983 0.54631 | 17.51564 | 30.00047 0. 923 o
‘ 1{0. 02956) (9,10774) ] (4.2255T) ] (6. 66994) :
—175.17919 0. GR008 3 0.53057 | 16.55708 | 30.61203 1 y
- b 12.73035) (g 0g929) (0. 02621) Yo on206 | 3.e1mimy | (5.70528) | 0.948 | 0.934 | 2.30408
*) Not significant at t. o i

e

.
Figures In parenthesis are standard errors



Empirical Findings

Téble 1II-1 sums up the i‘esﬁlts of fh'e best alternative es-
wmates of eciuatiorl (18). They are not to Ee taken howevér as the
result of.s'uccessive approximations. These were not attempted
yecause, since the measurement of wage imbalari\ces could not be
changed, costs were far in gxcess of possibile ber;"efitsn

A step-wise estimation procedure was also used in this
case. Therefore_'results aré reported for some steps which are of

interest even though in some cases the regression coefficents

were statistically not significantly different from zero.

Before anaiyzing any result, it is worth noting that:
a) the two dummy variables are included as before. - = |

b) given that the inclusion of monetary imbalances could

> render statis‘fically insignificant either one of the
structural variables forme‘riy held significant, and
since the conclusions regardin'g the speedv of price
reaction to wage disturbances could also be reversed
gt this stvz.age, we have elected to work with four alterna-~

tive measurements of the monetary imbalances {(corresponding
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to four APS/PS estimates in accordance with equations 4 146,

4 149-e, 4 154 and 4 157-a of table II-2)

As to the findings, the first two sets of regressions in
sable -1 - namely regressions 4453 and 4457 - in which
_.-stantaneous reaction of prices to wage imbalances is assumed -

srow that:

1 - the regression coernicients or monetary, wage and import
imbalances are all statistically significant and have the

proper sign.

2 - the attempt to introduce in this model - as was dene
s T

in the struétural one - the lagged price increase as one of

: - <o 2 § - - £
. » ~ . : . T v. = .-
the independent variables is to no avail, for.in a free-run-
o - - ST

step«-wisé regression .a*‘;ha'%ys’i‘s; 1t iv_;sihe'la“s't‘variabAle to éntér,
an(.i' its .regression coefficient is the only one that does
not pass thesignificancy test. The reasons are: first,
that it is highly correlated ’with monetary imbalances
) :

(R” = ,92) and second, its explanatory power is inferior to

that of the monetary imbalances.

Statistics for regression sets 4 461 and 4 464 confirm the

¢onclusions above outlined. They show as before that a stronger
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.ojation can be established if a lagged rather than instantaneous
.rice reaction to wage imbalance is assumed. Indeed, regressions
+ 461-b and 4 464-b explain a larger proportion of price movements

.wan their counterparts, namely, revgress'ions 4 453-d and 4 457 e,

Comparison between regressions 4 461-b and 4 464-b
suggests that the second is to be the preferred.Nevertheless, for
reasons which will become obvious at a later stage of this work we

will retain both as alternatives deserving consideration,

While in principle the procedure could bé carried out for
three or four steps, these two last equations seem so strong that

[

it is unprofitable to go beyond these two steps. .

In any case, either one must be read as say‘ihg that in,ﬂati_on
in Brazil during the period 194‘7/67 was of a hybrid naturz.' Hegce, |
the monetarist-structuralist controversy becomes a matter of
degréel rather than nature; and the pro.bl'em belc,Qmez,s 7qne of deter-

mining the relative 'inflationa‘,ry‘_,stre“ngthu of the structural and mone-

~lary variables on a year-to-year basis,

Of course, these cannot be taken as final conclusions.
Indeed, the monetarist model is yet to be tested. Besides, by

simply challenging the assumption that the full actual monetary ex-
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pansion was to be taken as compensatory, it was possible to demon -
strate that inflation in Brazil was only partially explained by the
structural variables. Consequently; it should not be surprising if

:hé test of & monetarist model should lead to differeri‘t coﬁclusions.
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CHAPTER IV

A MONETARIST MODEL

The rejection of the supposition that the monetary changes
ire compensatory for the sutrctural variables effects on prices can

ead, as already noted, to a model in which monetax'*y,' wage and ex-
change rate disturbances.can be all taken as independent Variables.
Wwith this in mind, it sufficed to assume that inflation was in fact

initiated by an excessive monetary expansion and propagated or even

aggravated by an unrealistic wage and fixed exchaﬁge rate policy.

Interestingly enough, given that the definitions of the wage
imbalance,lower 1’}illit and imp'oft imbalance used in the two "“
previous models in this study arebompatible with such hypothesis,
his last model can lead to a testable reduced form equation quite -
similar to eguation (18). In fact the two basic differences should be
those of the measuremenf of the monetary imbalances and of the

size of the coefficients of-the s’crué’t}lraluvvariaﬁinés, as will now be

shown.

To simplify the exposition and implications of this question,
let us replace for the moment the demand -for-money function (14)

by a general form
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M#/P° = g (Y. P°/P

which could yield the following expression for desired

changes in cash balance:s.,_:
LT g g S S
’ *) = +7 .- >
(aM*/M )= 2y (AY/Y),C.._ Z, (8P [P ), 2_3[(AP JE )

SINY S
- (aP°)P )talJ o (19)

As before the demand for nominal cash balances (M*)
is a function of real GNP (Y) and price increases accounted for by

the food, wage and import imbalances (APS/PS).,

Given that wage ‘and import imbalances might also, in this
case, be a source of inflation and considering in addition that the
price expectation should still be formed as previously described,

-there are two possible alternative ways of measuring the desired

or non-inflationary cash balances evolution,

In one case, as the inflationary impact of wages, food and
hnporf imbalances are still exogenous, the non-inflationary cash
balances would be computed as before. As a consequence this mo-
del would no differ from the "monetarist-structuralist" previously

specified and tested.

However, it could be argued that the matérializati-on of the
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imbalanc.es

_ .rationary pressures sternming from the wage, food and import =

.halances are not independent of the monetary expansion. Had, for
.~stance, the monetary expansion equaled the expansion of demand

r cash balances accmintéd-,sz;by real GNP. growth, there should ™

ot have been room for the price expectations to be realized.

Also wage increases should in this case be absorbed by the firﬁzs.
{nder these circumstances, the i:%lﬂa{cionary “i"mpact of these elements
should be tested in an environmént' in w‘hicﬁ the nionetary disturba.nu-‘A
ces were to be measured as the difference between the money supply
‘expansion and the increase in desired nominal cash balances ac-
counted for by real GNP growﬁh. In other words, the previously

estimated effects of the structural imbalances could not be considered

_as.valid estimates,

= - The testable relationship pertaining to the last case should

- “then result from a system defined by equations {15), (16), (12) and

19) for,in this casgA PS/Ps cannot be taken as predetermihé'd‘.“

The new reduced form equation should then be
= - 7 § [
(6P /P )= [Cams/ms), -z, (8 Y)Y )t] +BUABY (X )+

... 4B
. 0 e Bn (Xiu)tg,m (20)
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" As the reader should have noted, the monetary imbalances as
ffgeasuréd in equation (20) are the full extent by which the money supply
.ncrease exceeds that of GNP, a fact which gives to Such an equation an

important characterisfi‘c, jT;h‘é-qp'estion' 'i_"s’_that, as .statedv,' equation (20) e

can also be thought of as -bfé'éing;the expression of single equation

:nflation models based bﬁ';é"cr_u;je formi of the quantitative theory of —~ ~
:':zo'néy to which are added some »Qi§tqrbances‘-i.n the real variables. This
peculiarity is particularly intere’shting because,among other things,, it"
provides a link between this study and previous works in the field

»which, as it will be shown throughout this chapter, were based on those

single equation inflation models.

Of course this dual nature of equation (20) poses some problems

‘with respect to its statistical treairﬁent and the possible interpretatioh
—;f“the r_eglf_e;sv_sion results. As a single equation model equation (20),

‘is not capable of distinguishing thg auténomous increasés in the money
supply from those needed to sustain the pricé increase gene_r'a‘ted b’f,f_‘.
structural imbélances since structural imbalances and monetary
disturbances are included together as independent variables. More-
over, the monetary imbalances, méasured in equation (20), imply

‘hat a full expansion of the money supply which exceeds the real GNP

growth is autonomous and therefore a cause of inflation. Consequently,
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.t of the price increase may be simultaneously explained by the
~ructural and monetary imba_lances, which therefore would re}.are-sen‘c

.« part the same thing. Multicolinearity in this situation is {zery likely
.~d, if not sufficiently prohéunced 'to-make either one éf the independent
variables insignificant, wpuid leéve us With the p'roBlem of double
~c:untmg of the same effect, Give.n. that double cogh;cing stems from

:he measurement of the morietary imbalances, the bias of the model

1
aill work in favor of the monetary variables,therefore overestimating

:heir influence on prices.

Of courseihe problem of double counting could be eliminated
f one could assume that the monetary expansion induced by the

57 '
effects of the structural imbalances took place with some lag.

<

N . - . . & - o T . £
However given that in our case the unit of time under consideration

N -
P . S - .

is the year and that equation (20 ifclides curvent as well as past

structural imbalaﬁces as i.ndependen't varIab]éS_,%he;ssﬁr}led lag |

. D . - . )
should be greater than two years which is anything but reasonable,

An alternative procedure capable of sblvihg the problem
of double counting would be that of considering equation (20) as the
reduced fprm of the system of equations which characierize vour
monetarist model, In this case the set of structural relétionships

(16), {17) and (19), rather than equation {20), could be used to
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«stimate first the pArice increase due to strueturhal imbalances, second
e money-supply expanéion needed to support the price increasé
,;merated' by these imbalénées, third the extent to which the actual
-.oney supply expansion exceedéd""that arhount and, ﬁna_lly, t‘h_evprice
screase which can be att_ri‘t.)uted‘ to the excess monétary expansion. In

—— A

fact, from'thev estimates of the regression coeffiéients of equation

.20) one could easily obtain\the parameters of the structural re-
.ationships. From there A P_S/PS would ‘Be obtained in accordaglce with
cquation (17) which, in furn, would allow the estimation of the

monetary expansion needed to support such price increases and

iicome growth (equation 19). At that point, one would already have

b 0

distinguished the a;Yonomous from the induced money supply expansion

and, consequently,. could immediately obtain the gontribution of thes _

[PE——

autonomous incredse in the money supply to'price increases by * -

using equation (12},

° ‘} -‘.) - - - ) - ’ '. ) o
- Of course, in this case, one is assuming that part of the

monetary expansion is for the purpbse of sustaining the increases in
prices due to structural imbalances. Therefore, as the reader

might have noted, the model becomes equivalent to the ¥monetarist-
Structuralist® one, and, excepti for significant differences in the

¢stimated parameters, the results should not differ.
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As to these differences in estimated parameters, the
.nonetarist model, summed up in equation (20), represents é pborer
aliernative than the ;tructﬁralist - morzetérist model, whose feduced
rorm expression is given by equation (18). Indeed, "t-;hve estimation of
equation (20) involves glfeéter risk in the‘sense.of.providing for
SR, \

structural imbalances regression coefficients which are statistically

. N\
insignificant. The question is that, aside from the problem of multi-

colinearity already discussed, the coeffiéients of the structural vari-

ables in e'quatién (20) are a small fraction of those in equation (18).

In fact the relationship between them is

34 = 1 - v_ L ’
B An‘[l (2, - Zy) |
Ty - .~ s

oy ’
Given that "

»” -

ZZ" and "Zg" a{re the: co;afficients of the demand
- ’ - R & o e - o

-

.for money equation and that the first (normally equal to ‘unity) is P

P T

greater than the second, fhé coefficiéhtsﬂ of the structural variables
in equation (20) are thereforé smaller than those of equation (18).
A~ o , S

.C_onse'quently, unless the unexplained variance resulting from
tést%ng equation (20) is substantially smaller than that pertaining
equation (18), there would be an increased risk that structural

imbalances might fail to be significant.

In view of all these limitations it seems that, with respect

10 the monetarist model, the more reasonable alternative is that
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¢ giving to equation {20) the statistical treatment which cof_responds
-+ a single equation model. This, és_ we 'already have seen, involves
.»me deficiences. Nevertheless, it can be of some use in the sense
-t providing a basis of coinparisqn bétwee}l this study and 'previo'ubs-

- existing in the field.-- - - .

C
o .

Relation to other» Studies

As expressed by equation (20) the model to be tested in this

chapter comes close to those tested by DELFIM NETTO l_ 1965] and

coLaco [1967].

What these models have in common with the present one is
{irst that they cover basically the same set of problems, and sec-
ondly that the measurement of the m.one’r;ary imbalances are based : '-
on almost identical criteria. Where they differ is in thé woay in -‘

which wage, external-sector disturbances and expectations are

defined. - : - | ) S

For wage disturbances .thevse studies have taken the—.full R
Percentage change in the legal ﬁinimum wage rate; for external-
sector disturbances, the percentage change of import prices express-
ed in the na’cionél currency; and for expectations, the difference

between the prices in year t-1 and t-2.



Unlike our model, the wage and external sector disturbances
.5 defined in these other studies are not free from the effects of
.nflation. Consequently, we would expect to have better results and
‘osser problems of multicolinearity.
Empirical Findings

iy
[

‘As in the previous tests the dummy variables were taken
into account, A step-wise procedure was again used and the report
will again include some steps which, in spite of the fact that they

did not lead to gains, are of some interest,

The most important observations which come out of the

(sl

results in Table IV -1 are:

1 - of the structural variables wage and import i.mbalances

. ©

are the only ones to yield significant coefficients in the
price equation.

. Py . -t
' . i

2 < wage and import imbalances cannot effectively be used -
jointly, as can be seen by compariﬁg regréssions v

4 465-d, 4 467-2 and "b",

3 - the hypothesis of a lagged reaction of price to wage im-

balances is again better -than that of an instantaneous

72

m — g g T, Tp T



gL

PR R e sre e s 3 . PN
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] Wage lmibalance Who‘:esn\eT . ‘ W2 Yot
Regreasion Import Imbalance Food Imbalance -~ Lower Limit - Dummy Dummy Prices Mbneiary | R Nouman
v . : Y . o,
Intercept Lagged Logged Lagged “:‘fccﬁ:i;:tzﬂ Imba- R Adjusted P.0%%
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reaction, as can be seen by comparing regression 4 465-d

to.regression 4 470,

In view of these ob.servations, regressions 4 467-a and 4 470
can be considered as being eguall;y goqd as fa.r_ gs_.the explanatory_
poiw'er is concerned., But thej} have diffegrent implicatio-nvs_ as to which
of the structural variables 1>_'_are to be retained. Elements other than

the regression results have then to be considered before any decision

can be reached as to which may more Closely represent the facts,

In any event the implications of such fiﬁdings are that,
even in an analytical framework unfavorable to thé.m, the import

and wage imbalances are found. still to be partially responsible for

inflation in Brazil,
Compared Conclusions

Even though differencésin formulation and periods subject.
to test of the monetarist modvel”s cénsidered in this chaptér Apre'clu.dé,.
any valid comparison of the results, there is still some room for

comments regarding some of the conclusions each one allows to

be drawn.

14



JRSSRBESy

The Delfim Netto Mods. - Tested for the period 1945-1964

Reésulis from a regression equation, where the wholesale -

~rice index appears as the dependent variable, are:

A - For-annual data- - - C e e -
P =.201+, +, +. =,
})/Pt—l 6220M/Mt__1 14:8C/Ct__1 : 968At - R . 91
8 - For bi-monthly data . .

> =, 449+, 291M/ M, +, ) +, 4,11
P/P, | =.449+.291M/M, +.172C _ /C, , 116’\7&;’/Wt_1 114A,

R2 = .75

:n which - .
P/Pt ; - rate of change in wholesale price index .
.'\I/M,E~1 - rate of change in money sﬁpply

(<]

C/Ct.—l - rate of change in cost of imports in national currency
"%"/Wt 1" rate of change in legal minimum wage rate for Sao Paulo
A :_ - difference between the rate of ini‘lat,iori i the,p_r‘evious

t

two years,

Given that the reported results include only the statistically
S:gnificant variables, it can initially be said that wage rate changes,

increases in the cost of imports and price expeciations satisfactorily



explain inflation in Brazil in the period 1945-1964., More precision
is achieved however in the case of annual data; in which wages fail -
to significantly enter the price equation because of problems of

multicolinearity,

Two additional and interesting eonclusions to be drawn

with respect to wages in the bi~-monthly test of the model are thats

¢

a) wage increases will cause prices to rise even if such wage
adjustment covered nothing more than previous producti~
ivity gains,

o

b} the inflationary effecls of wages are.instantaneously
exhausted, no matter what happens to the monetary

expansion,

Finally, given the d.efi nition of the variables and the obser-
vations just made, it can be sai;i_ that while sati.s“;_i_’,acjzdrily gxplaining ;
the oBse‘rved rates of i'n.ﬂeition,-*fche‘ I.Delfi"m l‘\Iet'éo modellAcan say vieryﬂ“v'
little about the real causes of iﬁflation. In féct, the.coét increaseé
of wage and import items considered . can hardly be admitted to be

unaffected by current or past price changes.
Under these circumstances, the following are the advantages
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_of the monetarist model proposed in this study: S

1 - the caussal relationship prevails only in the direction of

the explanatory variable to the dependent variable,

2 - multicolinearity does not prevent-wages from significantly

entering the price equation when tested for annual data.

3 - the model provides room for instantaneous and lagged .
price reactions to wage disturbances over souie unspecified
time interwval, which in turn depends on what happens to the

money supply.

4 - all these advaniages are achieved without any loss with
_respecttoihe over-all explanatory power of the independent

variables,

“The Harberger Model - as tested.for Brazil (period 1947-65) in

coLAaco [ 1967 ].

The reported results in the case of wholesale price index

are;
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For annual data
TABLE IV -2

y Coéfficien"cs and Standard Errors
£ . a_- .
. ibie | Constant ’ e 2
SUSESTIR SURU R YL . ‘Mt i ,thl M’t=2 A* - ﬂyvt R
] z-l . L .
-, 0547 |.48868 . 5410 .4363 ° [. 3800 - .81

(1.1411) |{, 1919} |(.2682) |(.2374)

-, 0465 {.5327 .3163 . 4415 - 2053 .4913
(.7374) [(.1382) [{.1733) [£.1600) |(.1334) .93

-.0434 |.4354 3321 . 4641 . 1655 . 4786 . 0077 .93
(.9433) (.1699) [(.2209) [(.2729) |(.1577) [{.0412)

]

.rce: COLACO [ 1967 ]

Basically, the variables and their measurements are the
" same as those in the Delfim Netto model, The difference is that
in this case income changes (Y) and the lagged monetary eﬁcpa‘ns.i:(m
(.\It_1 and Mt 2) are brought into the analysis while the increase

in-import costs is excluded.

Y
)

Tested only for annual data, this model proved to have an
explanatory power comparable to the previous one. Monetéry ex-

pansion with one year lag did compensate the exclusion of the

increase in import costs, a fact which .is not at all surprising.

Given in addition that wages and income changes fail to
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significantly enter the price equatiorl, inflation becomes a problem
»f current and past monetary expansion, a conclusion which differs
substantially from those derived from the Delfim Netto model arid

irom our own monetarist one,

In any event, the conclusions derived from the use of the -

o

Harberger model seem less reliable than those previousiy
achie_ved for two reasons. First, lack of tests on quarterly or even
bi-monthly data preciuded the possibility of dodging the préblem of
mlticolinearity betweeﬁ_ﬁmOnetafy éxpansion and wages., Second,
owing to the results of the Delfim Netto Model based on bi-monthly
data, wage rate changes cannot be said to have been given a 'faiér
chance, In addition, as the variable measuremen’cé are basically
‘those of the Delfim Netto Model, the conclusions becorme vulnerable .
to the same inconveniences alréady noterdl° For that reasoﬁ: the}:
should be less reliable than those derived from the test of our

monetarist model.
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becom.es

CHAPTER V

CHOOSING AMONG ALTERNATIVES

As concluded in the two previous chapters; the Brazilian

inflationary process during the 'pelgi.od 1947/67 can be satisfactorily.
etarist

explained either by the price equations resultant from the mon
structuralist nodfe]. or . from the monetarist one. And what is

more important, in each case iwo equations could be selected on the

basis of their explanatory power and their implications regarding the
nature of the siructural disturbances,
These eqﬁations are:

a) Monetarist-Structuralist Model - Equation (18) ‘

A-1 [Table IlI-1 - regression 4 461-b |

+.57X_ +18.1 +28.88X
57X +18.10X, +28.88X

A = +
P /P, = 10.46 eloxwu_g/&
o (.02627)  (.09503) - {3.76426)  (5.94517) - o
K X R e : . LT e B H . b
adjusted R~ = ', 924
D = 2,38192

A-2 [ Table III-1 - regression 4 464-b |
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. F.53%  +16,56X, +30.81X - 18X
u - _ T iu

. ») ;:. o . 4
“Pwl/lwl 12.73 0°08XWL1»—3/4' “m

-1
(.06856) (.07973) (3.46438) (5.57626)

d an
C(02621)  (.09206) (3.61717) (5.70528) (.06929)
- adjusted R® =, 930
5) Monetarist Model - (Equation 20)
B-1 [ Table IV-1 - regression4 47_0]
i = ® } © ‘ +.‘ ) | "*‘~ > Q 3 + e b A
6P /P q1°6 08+0d?5qu'3/4 56X +13.40X,, +29.04X,,
(.02700) (.08472) (3.44307) (5.51392)
adjusted R? = ,933
D = 2.36156
B-2 [Table v-1 - Aregression 4 467—a]
AR = - + + 4 '
12.W1/PW1 10.40-,13X, 58X +12.68X, +30.66X .,

932 -
2.15781

" adjusted R
D

Under these conditions any pos'sibility of narrowing the
choice down to just one of these alternative price equations would
be most helpful. To achieve this, however, some additional con-

siderations and information have to be brought into analysis.

Therefore,attention will be focussed on the following ﬁoin’cs:‘
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(a) The performance cf each équ.ation wi'thiresp,ect to the reproduction
of the swings of J'.nflatiOnmria’c'ésm in the périodﬁ of a&jﬁsfrﬁe‘h‘t, ‘as well
as in 1968 and 1869 which wére not _in’clAuded in the data set; (b) the

theoretical strength behixjd:éaéﬁ alternative equation; (c) a check of

consistency resting upon ‘the implied beha.vior for other variables

such as employment, income growth rates and others.

To simplify matters, however, wé shall first attempt to
select just one equation for each model. As a second step we shall
choose between the structuralist-monetarist and monetarist

model,
The Monetarist-Structuralist Model

e The performance of the two alternative price equations of the
~ structural approach with réspect to the reproduction of changes in

" rates of inflation in the period 1948-67 is depicted in graph V-1.

As can be easily seen, both of them do rather well
throughout the period. However, insight can be gained by breaking
down the time span into two distinct periods, namely: from 1948 to

1957 and from 1958 to 1957,
Indeed, from 1948 to 1957 the swings of the observed price
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changes are much more closely reproduced-by equation "A-2", In
fact, it exp_lains the observed price'movements,.w.herea‘s this is 'not
so in the case of equation "kA—l‘?, for the years 1953 :_;nd 1855, On
the other hand, by considerably é?»vehrestimating the price growth
rate in 1949, equat‘ionf’Af-Zﬁ pro.duces a fall in the in’censity of

———— e \

price increases in 1950, whereas there was actually an increase,
» \
However, it should be noted that even equation ®"A-1" produces for

1949 a price growth rate which is sub’staﬁtially greater than th;t

estimated for 1948, Conseop;uen’tlys the problem seems to be _

linked to é variable which is cbmmon to both equations. Such being
- the c’ase', equation "A-zw still seems to be that one which provides

. ~
Y . {r PN

better results for¢he period 1948 /57,

PP - . HEEE SO &

With respect to the second period, _that is, from 19587"5(5 i S
1967, both equations produce almost identical price growth rates,
‘with the exception of 1967, thus, reprddu.cving equally well variations
[A)

in the growth rates of prices during the period. Consequently, the

choice of equation "A-2" still seems appropriate.

Still with respect to the comparison above, there is one
additional observation to be made. As the independent variables
of equation "A-2% are those of equation FA-1%" plus the "import

imbalances?one can infer that the difference in growth rates of
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~rices estimated by these equations can be attributed to the "Import |

=nbalances®.,

In other VVOI‘dS., "import imbalances" played a significant
role in the period 1948/57, but were insignificant from 1958 up to
~i€6€ and acted as an anti-eihflationary factor in 196\7.;
3
As for the years of 1968 and 1969, the performance of
: 1
hoth equations with respect to estimates of the rate of inflation is

srovided by Table V-1,

TABLE V-1

Wholesadle Price Index

Observed - Imputed

P T

1968/1969 . -

s of

.. Rate. Change .
Rateg Change
s ¥ Imputed . Absolute Deviation -
Period |Observed '
Eq. A-1 Eq. A-2 Eq. A-1 Eq. A-2
1968 24.06% 27.89% 28.00% 3.83 3.94
1969 19.47% 19.80% 17.78% - 0.33 - 1,69
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.Again, both equations provide satisfactory.results. Never-
theless, the érowth rates in the wholesale Pprice index as imputéd
by means of equations ®A-1" do get closer‘to the observed ones in
both years. For this reason, it shoﬁld then be cons_idered the one

which gives a better explanation of inflation from 1968 on.

N

3

Such béing the case, neither of the two e;quation.s could be
considered absolutely superior to the other. However, there is,‘.
the possibility'of defending equatlioni"A-Z” as the one which best
explains inflation in the period 1948/67 whereas equation "A-1%
is to be preferred for more recent years. 'i‘-his possibility . stems

"'.‘;{y'om fh_e c_irlanges intj;oduced in the offic_ial exchange rate policy by
August 196.8g Ind_e%’é, up to ;chat month, devaluation of the cruzeiro

o & . - - s

used to be made once a yéar - the decisive elen’ient being the state

P N

of foreign reserves. Howéver, “stirtiiig in August 1968, devaluation

bégah to take placéindre ofterir as the Goverl‘{men’cdecfdec—l“fhat the

real ekchange rate sh"z)uld be kept constant so as not t.o'disvcourag’e

exporis.

Such being the case, any inﬂationéry pressure coming from
the external sector would no longer stem from the import side, but
rather from the exports, atleast as far as this new policy succeeded

in equilibrating the Balance of Payments., Actually, there has been
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a "surplus®. And, given that the "import imbalances" deal with the .first

of these pressures, that is to say, pressures coming from the side of
rimports", they are no lon_gé’r suitable toeﬁplain the préssures on pri.ces
due to the external sector of the Brazilian economy. E(:iuation "A-2%

therefore may be chosen for the period 194.8/67 and equation "A-17 from

then on.
\

The Monetarist Mod el

With respect to the two alternative equations of the monetary

model, the case does not differ very much from the previous one.

“Indeed, as.one can see by inspecting Graph V—Z, the equation "B-2%,

. ‘3 o N .- . s
which includes "impdrt imbalafices" among the independent variables,
RS : _
reproduces all but one of the variaticns in price changes in the period
” - ] . - & Pt - - Az ~
1'948/57, whereas.equation "B-1" misses twice, For the period = -
) ® ey : '

1958/67 the two of them do equally well, Again, then, odds are in

2

favor of the equation which includes the " import imbalances"
S &y . P .

Nevertheless, equation "B-2", for the period 1968/69, leads to results
not so satisfactory with respect to price growth rate estimates, as can

be seen in Table V-2,
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CTABLE V-2 .. - C

" Wholesale Price Index

Observed - Imputed
. - 1968/1989. -

Rates of Chatige

Imputed = - - Absolute Deviation

Period |[Observed : T
~Eq. B-1 Eq. B~2 Eq. B-1 Eq. B-2

1968 24.06% 28. 07% 30.29% 4,01 6.13
1969 29. 47% 20.13% 22.28% 0.66 2.81

In fact, the equation which includes "import imbalances?” tends to

‘produce poorer estimates, thus repeating what also observed with .~

_respect to the alternative eyquat’ior_ls of the "structuralist ap-

proach®,

Again, neither of the equations should be considered as
" absolutely superior. But given that the main difference between
equations ”B-—Zﬁ and "B-1% refers to the inclusion or not of import
imbalances, we can proceed as in the case of the structural ap-
proéch. Hence, equation ®*B-2%, which includes the import imba-~

lances is regarded as most appropriate in accounting for inflation
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in the period 1948/67, whereas equation "'B_~1"', provides a better -

explanation for more recent years.
Choosing between Models

One of the interesting points which arises from the previous

comparisons is that, at least fﬁr the years of 1968/69, the two price
equafions of the structuralis’cﬁnoﬁéférist model are obviously more
powerful than those of the monetarist modei vs)ith respect to estimating
the real evolution of growth fétes of pfices, Indeed; equation "A-1F¥
price growth rate estimates are much closer to the observed one
than those stemming from its counterpart in the monetarist model
(equation "B-17), Thé same is also true with respect to equation
',?¥A}”2“' and its counterpart, that-is,v equation "B-2", For earlier

= periods, no significant differences can be noted.

This being the case, one could, of course, just take the
set of equations ®"A-1% and "A-2%, that is to say,to choose the
A st ructu.ralist-monetarist model as that one which yields better
results, thus ignoring any problems relating to assumptions re-

garding either the very initial cause of inflation or the nature of

the inflationary process.
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CHAPTER VI

IMPLICATIONS AND FURTHER TESTS - . ...

The acceptance of the monetarist-structuralist model as

the best way to test the different hypothes ~ regarding the real

~ contribution to inflation stemming from structural and monetary |

disturbances led us to conclude ;ghat inflation in Brazil was of é
dual n.éture, It should be noted besié'c—;’s that thé:»mkon_etarist model
‘ylelds parameters for _’Ehe structural vériables' not very different
from those yielded by the bet’sef- formulated model. In these cir‘-
cumstances the controversy is reduced to a question of determining
the degree to which each‘ofuthem' accounts for the obsefved price

increase rates on a year to year basis,

One .additional question Which can be posed on the basis
_ of a’year't.o yééf analysis is thaf of the ev‘oiution of the factor price
~:'»1“:atios énd their effecté on the evolution of employment, production,
_-‘.:income growth, efc. Indeed, since the cost push variable is the

:\.Nage im};alance, its relative strength in comparison with demand-

pull variables can be taken as a good proxy for the relation between

_the rewards of labor and capital.

However, before any attempt is actually made in this di-

rection, two questions have to be raised. The questions are:
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First: Can this dual nature of the inflation be identified,

year after year throughout the period? Or, can oné speak of

alternaﬁng periods of demand pull or .c':os'f.t,push inflation?

Second: In case of periods where .b;oth elements are pre-

a—

sent, which one worked with-higher intensity? Did the cost push

effects overwhelm the demand pull ones? Was it the opposite?

The year by year evolution is preséntéd in a Tinbergen
' Chart for equation "A -2 No’awithsta_nd'ing the choice of this
'paArticular price equation, Tinbergen Charts are also offered for

the other three in the Appendix.

Tackling first the problem of structuralism as against

~ Wimport imbalances", the most traditional structural disturbance

factor in the model, did not play an important role as an inflation-

--‘f.-tary source. In fact, the price growth rates which they could ac-

. 'b,‘count for was never beyond 5% a year. Moreover, when import
imbalances were an inflationary factor in one year they almost
always were an anti-inflationary force in the ensuing years.

‘Hence the general role of this variable was to make price changes

fluctuate around the determined trend rather than to cause any
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‘market change in the intensity of the inflationary process under

study.

This being the case, the origin of "wage imbalances" can-

not be traced back to the effects of the import imbalances on prices

e 1

As .a rriatter of fact, it was only in 1952 that the problem
with wages first arose., At t}.:at time, as well as in the two pre-
vious years, import imbalances worked as an anti-inflationary '
variable. Hénce, it is far mére likely that the "wage imbalancev“
| was motivafed by increase in wages as a response to inflation
originated in the moné'y market and/or to a désire to increase
» p

real wages as a po]:i;;(:;;r‘of income redistribution, As from 1948 to

© 1951 the "monetary imbalances® were the main. soyrce of inflation,

it follows that the wage price spiral can be thought of as a phenomeném
' . : - L R R . L o
fully attributable to mismanagement in the money and labor market, -

with the import imbalapces ﬁl.aying a role only occasionally,
. T ‘,\. . l ; ) .

Another possible interpretation for the wage imbalance
could k;e, of course, that it was the instrument by which the govern-
m.en_’r. undertook a policy of income redistribution. But again, the
phenomenon could not be attributed to structural rigidities or
insensitivity to price changes by the primary and external sector

of the economy.
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In short, the result of the inflation-tesf even stemming from
a formulation according to a structﬁral approach to inflation shows
that in the case of Brazil it had nothing to do with structural rigid -
ities. At best it could be attributed to a poli;:y of income redAistrit;...

ution,

As to the pPOblém of cost-push factors as against demand-
pull ones, the previous discuséiOn narrows down the problem of
inflation fo just the wage and mOnetgry imbalances. Under these
circumstances, the question of wage evolution as against profits

can be more appropfiately explored.

With respect to this point,: however, Chart VI-1 does not
-make it ‘easy to follow up the relative strength of the two vari-

ables, Therefore, the discussion is based on Table VI-1, °

By confining attention first to the figures of column 5 of
the table, in which we have a ratic of the contribution to inflation

of wage and monetary imbalances ~ defined just for positive values

- one can spot two distinct periods.

The first of these, which goes from 1948 up to 1951, is
clearly a time in which inflation was essentially of a demand-pull

hature, From 1952 onward it assumes an hybrid nature.
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TABLE VI-1 .
ESTIMATED PRICE INDEX EVOLUTION =
Wage and Monetary Imbalances Contribution

-/ 1948/1969 "

e Prices_ ¢ Growth Rates .

Imbalances: Percentage Over
equilibrium levels

Wage - Monetary" ~ Contribution to Inflation :
Period Imbalances Imbalances: Wage Imb. Mon. Imbal. (3/(4)
(1) . (2) (3) (4)
11948 0.00 .-8.29 0.00 -4,37
1949 0.00 . 1.00 0.00 0.53 0.00
1950 0.00 6. 42 0.00 3.38 . 0.00
1951 0.00 . 17.88 0.00 ©9.40 - 0.00 -
1952 51.23 - 5.80 4,70 - 3.05 1.54
1953 61.58 -2.26 5.95 ~-1.19
1954 74.30 ~6.92 7.23 -3, 64
...1955 . 105.55 . -0.22 10.64 -0.12 o
- 19586 85.97 1.45 '9.11 © 0,76 '11.98
1957 - 123.46 A& 12.90 4.09 3.15
- 1958 . 83.44 22.26 © 9.53 11.72 0.81
1959 118.48 -4, 30 14,24 -2.26
~1960- 68.23 11.41 8.45 6.01 1.40
1961 104.23 16.178 13.34 '8.84 . ___1.50
1962 98. 50 27.23 12,87 14. 34 0.90
1963 93.28 33. 62 12.08 17.70 0.68
1964 - 103. 51 62. 30 13.67 32.81 0.42
1965 84, 41 59. 59 110.21 31.48 0.32
1966 46.61 16.61 6.11 8.75 0.70
1967 43.06 18. 29 5.53 9.63 0.56
1968 28. 59 23.57 3.89 12.41 0.31
1969 11.88 11.35 1.63 6.02 0.27

Sources: Tables A-7 and A-~12
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for instance, that the capital labor ratio in the industrial“sec_tor moved

in the same direction as the figures of column 5 in Tabl'e'_VI-IA’.’ Asa

corollary, changes might be anti_cipated_- in the rates of growth of

N industrial employment, eifhfér-in absolute or relatilvé"c‘é>r'—r;1ms:win ad-

dition, drastic changes cc.)‘-ﬁld. also be expected with respect to the

evolution of private investment and GNP,

Of course, these are nottnn:ec;s:ssvavrjy _fesults. After all, .

- factors of production)could be cornplementarj; the marginal
propensity to save of laboreré could be higher than that of
entrepreneurs and the capital market could have been efficient

.enough to properly c\haﬁne\l theée‘a,d‘d.itional sayings. However, none
of these gualifications seems to be particularly I;elev.ant. At least

A_s@dles ‘alréady dévéioped show that the Brazilie;n capital market

" “was extremely imperfect in the period and that the capital/labor

‘ratio has shown considerable changes.

Nevertheless, there wil be no attempt to prove that the
evolution of these variables was actually explained by the change in

factor price ratios, In this respect, all that is undertaken is to

1 Ministry of Planning, [ 1967 ]

[{e]
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cﬁéck in general terms the consistency of the findihg.s of the inflation )

model under the assumption of substitutability of factors of production,

The evolution of these variablesin'a way which seems compatible

with the implied behavior ste(mmi_hg from th'e. inflationary model, will

be, therefore, taken as coﬁfirma_tion of the plausibility of the inflation
model., On the other hand, incompétible evolution will be just consid-

ered an inconclusive fest, tending to Himinish’ so_inewhat its plausibility. -

Industrial Employment

With respect fo the evolutipn of industriél employment in
~ the rp'ériod' 1948/69, -fi'gures are onl;y" partially available, Ne-vertheless,A
A—t;;r_e >is thelrcAh_ance to work Wi_th annual_ avérage growth rates for
three periods which correspond to three. differen’-ﬁ situations regarding

'_;_relative factor prices, And in this réspect the figures of Table VI-2 —

" are quite enlightening.



~ TABLE VI-2
MANUFACTURING INDUSTRY
Pr‘odupt}oij-Employiﬁént

Annual Growth Rates

1 ’7 L -1,_ L x :
Period , Employ n}"ent vProc.u,cuon 1)y s 2y
(1) . (2) N
.5gta) : ’ o
1940 'So{b) 5.0% : o 8.2% - 0.69
1949~59<b) 2.6% R '10'.. 2% 0.25 ,
1864-69 4.6% o 7.0% 0.66 )

- Sources: Ministry of Planning (IPEA), FGV, IBGE.
Notes: (a) - Wc%rkers employed on September 15 » 1940 and January
' 1%, 1950, and monthly average production index.
(b} -~ Monthly Average of workers employed and production
index.

In fact, the _de_cadé 1949/59 shows that erﬁployfnen’c growing
,~.—art'~-a;-.much slower pace than in the two other periéds, either‘in abéolute
"~ or relative terms. And, no doubt, it was in the 1949/59 decade that
the price of labor roée considerably relative to that of capital, the

“reverse being true for the period 1944 to 1950 and from 1962 to 1969,

‘as shown by the evolution of wage imbalances.

At least,with respect to employment, the observed behavior
is very much in line with the conclusions drawn regarding the causes

of inflation.,
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"~ Private Investment

Onevp‘robable adc’iitiqnal result which could have 'originated
from the inflationary mechanism in Brazil could be ar'fall in pri‘vét:ve
‘inv;estment; But here the possibility depends ft}.ndamentally.,o.h,
whether or not business enterprises weré limited fo financing theirm
investments with their owr{ resources., Hénce, there is the need to

examine the evolution of investment and its financing.

In general, however, investors in Brazil - in addition to
their own resources ~ did have two alternatives, namely: national
official financing institutions and foreign private and official sources

of financing. Accordingly, we may examine the evolution of private

investment and foreign financing.

[

In fact, by examining Graph VI-é, one can note that from
. 1948 up to 1954 the ratio of iﬁvéstr_nent: in fixed capital to GNP varied
COnsiderably around an a;\fefage_bf about 15%. From 1954 to 1958 -

there was a downward trend, the opposite being true for the more -

. recent years,

' Now, considering that it was in the period 1952/58 that the
inflation was predominantly of a cost-push nature, the downward

trend observed in the private investment/GNP ratio can, in part, be
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attributed o an insufficiency of resources,

in tlﬁs respect, the evclution of foreigh capital tends to
confirm the hypothesis. In faét, by disaggregating the inflow of
) Wufg{*‘e_ign_qapital into direct inye_stn1e11t and * supplvie.r'vs creﬁc}ii_t“ s 1t‘}s
easy to note that starting in i9’52 the suppliers credif bége_m to be an
increasingly important source of financing up to 1959, From then on
it began to decrease steadily. That is to say, suppliers' credit

seemed to have functioned as a substitute for internally generated

investment funds of business enterprises.

Investment changes and the inflow of foreiéﬁ capital-alspo
tend o confirm, as.much as the evolutiqn employﬁént, the validity
' of the findings of the inflation m'odei used in this study.- Hence, it
can be held as good enough as far as the understanding of i&lflatié;h in

Brazil is concerned.
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CLOSING REMARKS - . -

Essentially, what the foregoing chépters have shown can be

summed up in the following set.of observations:

The first is that, as "‘%fanmd, the model called for independent
variable measﬁrenﬁer-lvt»;‘sﬂél{_"cgéam
. the relative inflationary stgéngth of _the_‘-'structural and monetary )

variables could be tested 1n ways that vary from"extrenﬁely |
favorable to the structural factorstto ?e:;'trémely favorable
to the monetary disturbances® |

- the model has a built-in allowance for partial and temporary’
absorption of cost-push infldationary effects by _grovath pattern

. of GNP, Hence it éan captu‘ré the full price reaction to wage

adjustments over some unspecified time interval,

‘Secondly, under these circumstances the findings were that:

- no matter which way the hypothesis was tested, the structural
as well as the monetary variables did significantly enter the |
price equations,

- the role played by the import, wage and monetary imbalances
varied considerably cver time and in several years price
increases were fully accounted for l»o.jAy\just oné or two of such )

disturbances.
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A third set of observations were those related to tests of .
compatibility between the implied and observed behavior of variables - -

which could be affected by inflation. The conclusions were that:

- in fact the growth.rate v(')'f_émployfngnt relative to production

~during the nin-ef@:yjif‘tiesj was significantly lower than in the
forties and sixties, thé’»tWO decades in which wage iar»essures
did not exist or were being &résticé].ly reduced.

- private inves{'ment in the niné’;een fifties - especially from
.1 955 up to 1959 - .slac-:ikened as a 'prOportion of GNP, in spite
of the increasing use of foreign suppliers' credit as a source

of investment financing.

_ _ Finally, some comment needs to be made concerning the

7 thereée can bévnvo claim that, in fact, it provided estimates for the
: 1Z~ea1Acof1tribution of s‘ﬁ:mctural as vs-rell as monetary variablesto
f":'inflation, since data availability precluded the possibility oif:
-.taking into account inflationary factors such as increases
in excise tax rates, intern.ational price increases of
Brazil's main export products, etc.
- breaking down the price increases of manufatured goods

in such a way that the wage imbalances could be more

precisely measured.
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In any event, the model as tested séems—to prov‘ié‘e valid -

evidence regarding the nature of the Brazilian inflationary process.
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LEGAL MINIMUM MONTHLY WAGE RATE - SAO PAULO NCr$ 1,00* -

|
i
|

TABLE A-1

DEC

Source Anuarlo L‘statlstlco do IBGE |

i
i
|
!
i
|

JAN FEB MAR APR MAY ‘| JUNE JULY AUG ' SEPT OCT  NOV
1943 , 0,27 0,27 0,27 0,27 0,27 0,27 0,36
1944/51 0,36 0,36 0,36 0,36 0,36 . 0,38 0,36 0,36 0,36 0,36  0,36. 0,36
1952 1,19 1,19 1,19 1,19 1,19 1,19 1,19 1,19 1,19 1,19 1,19 1,19
1953 1,19 1,19 1,19 1,19 1,19 1,19 - 1,19 1,19 1,19 : 1,19 1,19 1,19
1954 1,19 1,19 1,19 1,19 1,19 1,19 . 2,30° 2,30 2,30 ! .2,30  --2,30, 2,30
1955 2,30 2,30 2,30 2,30 2,30 2,30 2,30 2,30 2,30 | 2;30" 2,30/ 2,30
1956 2,30 2,30 2,30 2,30 2,30 2,30 2,30 3,70 3,70 3,70 - 3,70 3,70
1957 3,70 3,70 3,70 3,70 3,70 3,70 3,70 3,70 3,70 | ‘3,70,  3,70' 3,70
1958 3,70 3,70 3,70 3,70 3,70 3,70 3,70 3,70 3,70 3,70 © 3,70 3,70
1959 5,90 5,90 5,90 5,90 ' 5,90 5,90 5,90 5,90 5,90 5,90 5,90 5,90
1960 590 5,90 5,90 5,90 5,90 5,90 5,90 5,90 . 5,90 7,67 9,44 9,44
1961 9,44 9,44 9,44 9,44 9,44 9,44 9,44 9,44 9,44 | 11,12 .:'13,22 13,22
1962 13,22 13,22 13,22 13,22 13,22 13,22 13,22 '13,22 '13,22 | 13,22 - 13,22 ' 13,22
1983 21,00 21,00 21,00 21,00 21,00 21,00 21,00 -21,00° 21,00 | 21,00 21,00, 21,00
1964 21,00 24,62 42,00 42,00 42,00 42,00 42,00 42,00 42,00 | 42,00 42,00 42,00
1965 42,00 42,00 66,00 66,00 66,00 66,00 66,00 66,00 66,00 | 66,00 66,00 66,00
1966 '66,00 84,00 84,00 84,00 84,00 84,00 84,00 84,00 - 84,00 | 84,00 34,00 : 84,00
1967 84,00 84,00 105,00 105,00 105,00 105,00 105,00 105,00 105,00 | 105,00 105,00 105,00
1968 105,00 105,00 129,60 129,60 129,60 129,60 129,60 129,60 129,60 | 129,60 129,60 129,60
1969 129,60 129,60 129,60 129,60 156,00 156,00 156,00 156,00 156,00. | 156,00 156,00 156,00
* NCr$ 1.00 = Cr$ 1.000, 00
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GROSS NATIONAL PRODUCT AND MONEY SUPPLY i

1947/1969 NCr$ 1.000.000, 00
MONEY SUPPLY - GNP GNP (1)
Levels* % Increase Néfgeigég % Increase N(ijgeigéls % Increase
1947 46,3 . 186,5 o 200, 7 -
1948 - 46,9 1,30 ¥ 204,98 9,5 215, 6 7,4
1949 53,7 14,50 215,86 © 5,6 229,9 6,6
1950 67,0 24,76 226, 4 5,0 244, 8 6,5
1951 86,6 29,25 ., 238,0 5,1 259, 3 6,0
1952 100, 2 15,70  251,4 5,6 281,9 8,7
1953 112,86 12,38 . 259,4 , 3,2 289, 0 2,5
1954 136, 9 21,58 ®-  279,4 : 7,7 318,2 - - 10,1
1955 162,9 18,99 &  298,4 6,8 340, 0 8,9
1956 196,5 20,63 - 304,0 1,9 350, 8 3,2
1957 | 243, 2 27,77 " 324,9 6,9 379, 1 8,1
1958 323,8 33,14 <. -346,5 6,6 408, 3 7,7
1959 411,6 27,12 -+, 371,9 7,3 431,1 5,6
1960 570,4 - 38,53 . 396,7 6,17 472,9 9,17
1961 , 823,17 44,41 - -425,6 7.3 521,6 . . 10,3
1962 1.270,8" 54,23 - 448,4 5,4 549,70 - 5,3
1963 2.006,7 57,91 - -455,6 1,6 557,5 1,5
1964 3.741,4 86,45 :  469,8 3,1 573,8 2,9
1965 6.853, 2 83,17 - 1 487,9 3,9 589,5 2,17
1966 9.454,1 37,95 . 504,5 3,4 619,6 5,1
1967 12.688,1 34,21 - 529,2 4,9 649, 2 4,8
1968 18.061,6 42,40 v B73,7 8,4 703, 7 8,4
1969 23.1722,2 31,30 - 625, 3k% 9,0 767, 0%* 2,0
Source: Banco Central, Sumoc e FGV. ¥ 1 (1) - Revised figures
* Monthly Average, Stock SN ‘

** Lstimates

g
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| TABLE A-3
NATIONAL ACCOUNTS STATISTICS

I
{
i
|
!
i
1
!

11949/ = 100

INDUSTRY . INDUSTRY SHARE
GNP . . :
Non Adjusted Adjusted(1) % i Index

1947 _ 86,5 81,4 18,77 S 21,7 - 100, 00
1948 ‘ 94,7 - 90,6 : ’ 20,89 © 22,6 101,84
1949 100, 0 . 100,0 23, 06 23,1 106,45
1950 105,0 o 111,4 , 25, 68 : 24,5 112,90
1951 110,4 =~ 118,5 27,32 24,7 113,82
1952 116,6 . 124,4 - 28,68 : 24,6 © 113,386
1953 120,3 -+ . 135,2 . ' 31,17 25,9 119,35
1954 129,6 146,17 33,83 26,1 120,217
1955 138,4 |, 162,3 o . 37,43 27,0 124, 42
1956 141,0 173,5 - 40, 00 28,4 130, 88
1957 , 150,17 . 183,2 42,25 28,0 129,03
1958 160, 7 213,2 49,16 30,6 . 141,01
1959 172,5 - 240,71 55,51 ‘ 32,2 148, 39
1960 184,0 - 264,8 ‘ 61,086 33,2 153, 00
1961 197, 4 . 293,4 . . 67,66 : 34,3 158,06
1962 208,0 -~ . 316,0 : . 72,87 35,0 ° 161,390
1963 ' 211,3 . -318,2 5 73,37 34,17 - 159,91
1964 = 217,9 © 0 334,1 77, 04 35,4 163,13
1965 226,3 .. 318,3 ° 73,40 ] 32,4 ' . 149,31
1966 234,0 . '355,9 : 82,07 35,1 - 161,75
1967 245, 5 ’ 366,0 . . 84,40 34,4 | . 158,53
1968 266,1 . - 420,9 o 97,086 - 36,5 . 168,20

1969 290,0 . 463,0 - 106,77 36,8 : 169,59

(1) Adjustment made taking the industry share of GNP in 1947/48



- FOREIGN

LI‘ABLE A-4 .
CAPITAL INFLOW

Cr$ 1 000 000,00

US$ 1 000 000.0 Effective
: - Exchange
YEAR Direct Loans to Total - Rates Direct. Loans to Total
Investment | Private Sec (D Investment |Private Sec “
1947 55 - 55 18,73 1 030,15 - 1 030,15
1948 67 - 87 18,72 1 254,24 4 1 254,24
1949 44 - 44 18,72 - . 823,68 N ‘ .- 823,68
1950 39 - 39 18,72 730,08 - 730,08
1951 63 - 63 18,72 1179,38 ST 1 179,36
1952 94 - 94 18,172 1759,68 4 . - 17159,68
1953 60 21 81 '.'32,34. 1940,40. " - 879,14 2 619, 54
1954 51 32 83 41,78 2 130,78 1 336,96 3-467,74
1955 79 83 162 63,80 5 040,20 5 285,40 10 335,60
1956 139 131 270 73,76 10 252,64 9 662,56 '1_;9-915,20 :
1957, 178 211 389 66,14 11 772,92 . .13 955, 54 25 728,46"
1958 128 223 351 149,35 19 116,80 33 3¢5,05 52 421,85
1959 158 291 449 201,75 31 876, 50 58 7G9,25 80 585,75 1
- 1960 138 217 355 222,79 30 745,02 48 345,43 79 080,45
1961 147 346 493 © 296,84 43 635, 48 102 706,64 146 342, 12°
1962 132 178 310 495, 50 65 406,00 88 199,00 153 605,06
1963 87 93 180 . 767,77 66 795,99 71 402,61 138 198,60
1964 86 54 ¢ 140 1 688,05 145 172,30 91 15%4,70 236 327,00
1965 | : .
SOURCE: IPEA - Ministry of ';lanni_n.&,.

s

(1) - Average for the year, |




| INVESTMENT - GNP

TABLE A-5

NCr$ 1 000 000,00

Fixed Capital Investments | Foreign Capital Inf}_'c;vv. ‘
YEAR GOV Private Total iDnl\If‘gsc{C 1}5‘31%321;9 - Total GRE (3) : (7) §(2) : (T) [ (4) : (7) | (6): (7}
(1) (2) (3) (4) e 16 (7) |

1947 4,5 23,9 28,4 1,03 - 1,03 164, 3 Al'?, 3 14,6 0,6 0,6
1948 7,0 23,0 30,0 1,25 - 1,25 186,8 16,1 12,3 0,17 0,7
1949 9,5 - 22,8 32,3 0, 32 . " i 0,82 215, 6 15,0 10,6 0,4 0,4
1950 11,7 21,9 33,6 _ 0,73 . = N .,0,713 253, 3 13,3 8,7 0,3 - 0,3
1951 12,1 37,1 49,2 ) 1,18 - 1,18 306,1 . 16,1 12,1 0,4 0,4
1952 14,3 40,1 54,4  1,‘76 .o, 1,76 352,1 15,5 11,4 0,5 ¢, 5
1953 15,1 40,7 55,8 1,'_94 ~ 0,68 - 2,62 430, 7 13,0 9,5 +0, 5 0,6
1954 20,8 70,6 91,4 2,;13 3. 1,34 ? 3,47 558, 2 16,4 12,17 0,4 0,6
1955 22,3 76,9 99, 2 ‘5,04 cI 5,30 10,34 695, 1 14,3 11,1 0,17 1,5
1956 26,8 80, 2 117,0 10, 25 V{ "9, 66 19, 92 887, 2 13,2 10, 2 1,2 2,3 .
1957 47,4 90, 5 137, 9 11,77 13,96 25,73 1 059,8 13,0 8,5 1,1 2,4
1958 68,5 112,5 181,0 19,12 - ‘ 33, 31 52,42 1313,6 13,8 8,6 1,5 3,4
1959 85,5 202,5 288, 0 31,588 . 58,171 90, 59 1806,0 16,0 11,2 1,8 5,0 :
1960 126,5 273, 2 399,7 30,75 - 4%‘,35 79,09 2 418,8 16,5 .- 11,3 1,3 3,3 .
1961 170,6  429,6 600, 2 43,564 | '1'02,71 146, 34 3 498,6 117, 2 12,3 1,3 4,2
1962 313,6 . 580,1 893,17 : 65,541 88,20 153,61 5498,0 16,3 10,6 | 1,2 2,8
1963 440,3 1139,6 1579,9 66}80_ : ;71*-,40 138, 20 9 591, 2 16,5 11,9 0,17 ' 1,4'
1964 903,6 1792,9 2696,5 145: 17 91,15 236,33 18 867,3 14,3 9,5 0,8 1,3
1965 1 601,4 1697,4 3 298,8 | : . ' 30 796,5.- 10,7 5,5

1966 2 237,6 3 431,0 5 668,6 ‘l - ¢ 44 396,4 12,8 7,1

SOURCE: F.G.V. and TABLE A-4, R
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W ! CORRECTED B¥ INCREASE IN P

WAGE IMBALANCE
DEFINITION i (lower limit)

MA
NO LAG
(1) (2) (3) (4) (5) (6) (5) (6)
pErIOD | V1 | Py (%) y W Ge) W WOSWIT T o |
| Cr$ 1,00 | 1944 = 100 1944 = 100} Cr$ 1,00 % 1947.= 100
1944 4 320,00 100, 00 100, 00 4 320,00 0.0
1945 4 320,00 107. 69 103,00 4 320,00 0.0 ° |
1946 4 320, 00 121.15 106. 09 4791,78 0.0 o :
1947 4 320, 00 119.23 109, 28 5 552,41 0.0 100.0 0.0
1948 4320,00 . 121.15 114,69 5 628,73 0.0 101.84 0.0
1949 4 320,00 126,92 117,63 6 002,50 0,0 106.45 0.0
1950 4.320,00 130,77 119.86 6 449, 58 0.0 112,90 0.C
1951 4 320,00 ' . 153,84 122,45 6 771,20 0.0 113.82 0.0
1952 14 280.00 167,30 125, 51 8 137.89 75,48 113,36 85,56
1953 14 280,00, 192,31 125,75 3 071,06 57.42 119,35 68.5
1954 20 940, 00 253,84 131.51 10 447.04 100,44 120,27 120,79
1955 27 600,00 .  288.46 136,33 14 421.24 91.38 124.42 113.70
1956 34 600. 00 357, 69 134,80 16 988.72 103,66 =2130,88 - 135, 67
1957 44 400, 00 419,23 139,886 20 829,58 113.186 129,03 ° '146.01
1958 44 400,00 - 490,39 144.80 25 329, 63 75,29 141, 01 106,17
1959 70 800.00 . 703.85 150, 92 30 675,66 130,80 148,39 194,09
1960 81 420.00 . 869.24 156, 21. 45 889,22 7.43 153,00 118,47
1961 124 608,00 1 238.47 162, 56 58 658,68 112,43 158,06 177,71
1962 158 592.00 . 1794,25 166, 09 86 972, 69 82,35 161,30 132.83
1963 252 000,00 ~ 3 290,42 163,39 128 739,02 95, 74 159, 91 153,10
1964 483 000,00 "6 032,76 ° 163.39 232 252,58 107,96 163,13 176,12
1965 768 000.00- 9 740.50 164,68 425 819, 22 80,36 149,31 119,99
1966 972 000,00 12886.69 . .165,27 - 692 956,31 40,27 161,175 65,14
1967 1 298 000..00 ' 16 215,57 168,21 920 0686, 37 41,08 158,53 . 65,12
1968 21 145,10 177,13 1 178 332.28 : ‘
1969 "25 352,97 187.58 1 618 026,43

(%)

(f*x) -

Annual wage rate.

SOURCE: Anuario Estatistico do IBGE e Fundacao Getulio Vargas.
- Average for the year. ’ ‘
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TABLE A-7

e WAGE IMBALANCE
DEFINITION 2 (Upper Limit)

' NO LAG
(1) (2) (3) (4) (5 (6)
pERIOD | W () | Pya (%) v | Wy %) MWy -WWIT () (5) (6)
Cr$- 1944 = 100 { 1944 = 100} Cr3 1,00 % 1947 =100

1944 4 320. - 100, 00 100, 00 4 320, - 0.0 0.0
1945 4 320,-  107.69 - 103.00 4 320.- 0.0 0.0
1946 4 320. - 121,15 106. 09 4 791.78 0.0 . : 0.0
1047 4 320, - 119,23 109.28 5 552,41 0.0 100. - 0.0
1948 4 320, - 121.15 114,69 5 628,73 0.0 101.84, .. 0.0
1949 4 320, - 126, 92 117. 63 6 002.50 0.0 = 106.48 . 0.0
1950 4 320, - 130. 77 119. 86 6 449.58 0.0 - 112.90 ‘ 0.0
1951 4 320, - 153.84 .~ 122,45  6.771.20 0.0  113.82 . 0.0
1952 14 280, - 167. 30 125.51 . 8 137.89 75.48 - 113.36 ' 85,58
1953 14 280. - 192,31 125,75 8 341.24 71.20 119. 35 . 84,98
1954 20 940.- = 253.84 131,51 8 357.19 150, 58 130.27 - 181,08
1955 27 600, - 288, 46 136.33 8 740.00 215.179 124.42 - ' 268.49
1956 34 600, - 357.69 134. 80 9 060. 33 281.88 1#0.88- © 368.92,
1957 44 400, - 419.23 139. 86 8 958. 65 395.61° 129. 03 510. 486
1958 44 400, - 490, 39 144, 80 9 294,93 377.68 141.01 532,57
1959 70 800. - 703. 85 150,92 9 623.23 635.72 148. 39 943.34
1960 ! 81 429. - 869. 24 156.92 10 029.96 711.77 153.00 1 089.01
1961 ' 124 608.- 1 238,47 162. 56 10 428.71 1 094, 86 158.06 ' 1 730,54
1962 158 592, - 1 794,25 166, 09 10 803. 54 1 367.96 161.30 | 2 2086.52
1963 | 252 000.- 3 290,42 163. 39 11 038.14 2 182.99 159,91 . 3 490.82.
1964 . 483 000.- 6 032,76 163. 39 10 858,70 4 348.05 163.13 | 7 092,97
1965 768 000.- . 9 740.50 164. 68 10 858.70 8 972.67 149. 31 110 410.89
1966 972 000. - 12 886. 869 165,217 10 944. 44 8 781.22 161.75 114 203.62
1967 1 298.000.~ 16 215.57 168.21 10 983.64 11 717.58 1:58.53 118 575.88

SOURCE: Anudrio Iistat{stico IBGE e Fundagao Getilio Vargas.

(%)

Average for the year

(**) Annual wage rate
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W
m

e

. WAGE IMBALANCE

DEFINITION 1 - (Lower Limit)

~ CORRECTED BY INCREASE IN P__

- THREE MONTHS LAG

AND Y

(1) (2 (3) {4) -
1 3 Y & & *
PERIOD Wy, () Wy () w -wryw | fwoe ) /(4
Cr$ 1,00 | Cr$ 1,00 ST 1947 = 100
Oct, 1943 - Sept 1944 13200~ ° & 320, - 0.0 0.0
"1944 1945 ¢ 4320.-~ « 4320,- 0.0 0.0
1945 " 1946 4 320, - 4 673,84 0.0 0.0
" 1946 " 1947 4 320,- ' 5 362,26 0.0 100. - 0.0
"o1947 "M 1948 4 320, - 5 809, 65 0.0 -~ 101.84 - 0.0
" 1948 " 1949 4 320, - 5 909.06 0.0 106.45 0.0
“o1949 " 1950 4 320, - 6 337.82 0.0 112.90 0.0
1950 " 1951 . 4320, - 6 690.80 0.0 113.82 0.0
"oo1951 "M 1952 11 790. - 7 796.22 51.23 113,386 58. 07
"o1952 ' 1953 14 230. - .8 837,77 61.58 119.35 73. 50
1953 " 1954 ‘17 810, - 10 103.05 74.30 120.27 89.36
"o1954¢ " 1955 27 600, - 13 427.69 105,55 124.42 131,33
1955 " 1958 50 400, - 16 346,85 85.97 130. 88" 112,52
1956 " 1957 44 400.-~ 19 869,37 123.46 129. 03 159,30 -
" 1957 " 1958 44 400.- ' 24 204,66 83.44 141.01 117.66
mo1958 ' 1959 64 100, - % 29 339.17 118.48 148. 39 175. 81
1959 M 1960 10 800, - 42 085.84 68.23 153.00 104. 39
1960 " 1961 113 280. = ' 55 466,32 104. 23 158.06 164.75
1961 - " 1962 158 592, - 79 894,19 98. 50 161.30. - 158.88
"o1962 M 1963 228 648, s+ 118 297.44 93.28 159.91 149.16
" 1963 " 1964 420 000, - 206 374.20 103. 51 163. 13 168.86
"o1964 " 1965 696 000. = 377 427.57 84,41 149.31 126. 03
" 1965 " 1966 918 000. -~ 626 172,04 46. 61 161.175 75.39
"oo1966 " 1967 1235000, ~ 863 288.86 43.06 158.53 - 68.26
"o1967 " 1968 1432 200/- "1 113 765.80 28, 59 168.20 48.09
" 1968 " 1969 1 687 200: - .1 508 102.89 11.88 169. 59 20.15

SOURCE: Anuario Estat{stico do IEgE e I‘undagao Getilio Vargas
(*) Average fo the year '
( **) Annual wage rate.



TABLE A-9
WAGE IMBALANCE -
DEFINITION 2 (Upper Limit)
THREE MONTHS LAG

(D) 2y (3) (4) o
PERIOD W ) ‘Wm.ﬁ#><WL4mﬁ/Wm %“C(*)' w>m>_
i Cr$ 1,00 Cr$ 1,00 A 1947 = 100,

Oct. 1943 - Sept. 1944 4 320, - 4 320. - C.0 . 0.0
01944 0 1945 4 320, - 4 320, - 0.0 0.0
" 1945 " 1946 4 320, - 4 673,84 0.0 . 0.0
" 1946 " 1947 4 320. - 5 362.26 0.0 100, - 0.0
1947 " 1948 4 320, - 5 609. 06 0.0 '101.84 " 0.0
no1948 " 1949 4320,-  5909.06 0.0 106. 45 0.0
" 1949 "™ 1950 . . 4320.- 6 337.82 0.0 112.90° 0.0
no1950 M 1951 - 4 320.- 6 690.80 0.0 113.82 0.0
1951 " 1952 011 790, - 7 796,22 51,23 113,36 58.07 -
" 1952 " 1953 14 280. - 8 290. 40 72,25 119.35 86.23
" 1953 " 1954 17 610, - 8 353,20 110.82 120.27 133.28
" 1954 " 1955 27 600, - 8 644. 30 219,29 124742 272,84
" 1955 M 1956 30 400, - 8 980,25 238,52 130.88 312. 88
" 1056 " 1957 44 400, - 8 984,07 394, 21 129, 03- . 508.65
" 1957 " 1958 " 44 400, - 9 210, 86 382, 04 141.01 538,71
" 1958 " 1959 .64 100, - 9 541,23 571.82 148, 39 848,52
" 1959 " 1960 , 70 800. - 9 928,28 '613.11 153.00 938.06
"o1960 ¢ 1961 113 280.- 10 329,02 996, 72 158. 06 1 575,42
" 1961 M 1962 158 592, - 10 709.84 1 380.81 161.30 2 227,25
"o1962 M 1963 ©228 648, - o 10 788.15 2 019.44 159,91 3229.29
" 1963 M 1964 420 000.- . 10 903.57 3 751,95 163,13 6 120,56
" 1964 " . 1965 696 000, - . 10 858.70, 6 309,61 149. 31, 9 420,88
" 1965 " 1966 . 918 000. - 10 923.01 8 304,28 1 161.75 13 432,17
" 1966 " 1967 1 235 000, ~ .10 973.84 11 154,04 158, 53;

17 682.50

811

{ *) Average for the year -

( **) Annual wage rate.

SOURCES: Anuario Estatistico do IBGE e Fundacao Getdlio Vargas



TABLE A-10

FOOD IMBALANCES

FOOD P_RODUCTIO’N“) Per Capita |
PERIOD % inc. Income | copuation (Food Demand . g
, 1948 = 100 , : ) % Increase | % Increase
A v i % Increase ;

1948 100 - v 5,3 ‘8.5 3.0 7.55 -2.25
1949 105, 00 5.0 2.5 3.0 4.175 +0.25
1950 110,98 5.7 .« . Y 1.9 3.1 4,43 +1.27
1951 112,98 . 1.8 . 2.1 3.0 4,47 ~'2,61.
1952 114,34 1.2 - 2.5 3.1 4,85 ~3.65 -
1953 120,97 5.8 % 0.2 3.0 3.14 +2.66
1954 127,62 5,5 % 4.6 3.1 6.32 - 0.82
1955 134, 64 5.5 71 3.6 3.2 5.72 - 0.22
1956 137.60 2.2 " - 1.1 3.0 2.23 ~0.03
1957 149, 60 8.7 " 3.8 3.1 5.176 +2.94
1958 149.45  -0.1 % 3.5 3.1 5.55 ~ 5.65
1959 152.89 - 2.3 . 4,2 3.1 6. 04 - 3.74
1960 162, 37 6.2 . 3.5 3.1 5.55 + 0.65
1961 168. 70 3.9 4.1 3.2 6. 07 - 2,17
1962 178.99 6.1 v 2.2 3.0 4,54 4+ 1.56
1963 185, 08 2.4 ©-1.6 3.0 2.02 "+ 1,38
1964 193,96 4,8 ¢ 0.0 3.1 3.10 +1.70
1965 216. 65 11.7 0.8 3.1 3.66 +8.04
1966 210. 58 -2.8 , 0.3 3.1 3. 31 +6.11
1967 219.63 4,8 1+ 1.8 3.1 - 4.36 * 0,06

SOURCE: Conjuntura Econdmica - FGV - 1968, 1964
(1) - Index of food production for final consumption
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. TABLE A-11

IMPORT iMBALANCES

i

(5)

(1y . - (2) (3) (4)
IMPORT QUANTUM Per Capita Population Demand |
PERIOD "INDEX Income For Imports {(2) - (5)
’ % Increase % Increase % Increase | '
Level % Increase , '
1947 70. 0 40.0 34. 00
1948 63.0" - 10.0 6.5 3.0 9.5 - 19.50
1949 73. 0. 15,87 2.5 3.0 5.8 10.27
1950 89. 0. 21.92 1.9 ©3.1 5.0 16.92
1951 135.0 51.69 2.1 3.0 5.1 ~ 46.59
1952 131.0 - 2.96 2.5 3.1 5. 6 - 8.56
1953 100.0 - -23.170 0.2 3.0 3.2 -26.90
1954 142, 0: 42.00 4.6 3.1 7.7° 34.30
1955 126.0 -11.27 3.6 3.2 6.8 -18.70
1956 119.0 - 5.58 - 1.1 3.0 1.9 - 7.46
1957 145.0 21.85 3.8 3.1 °6.9 14.95
1958 145.0 0.00 - 3.5 3.1 6.6 - 6.60
1959 160.0. 10. 34 4,2 3.1 7.3 ~ 3.04
1960 161.0, 0.63 3.2 3.1 8.7 - 6.07
1961 151.0 & - 6.21 4.5 3.2 7.3 -13.51
1962 140.0° - 7.28 2.4 3.0 5.4 ~-12.68
1963 146.0 4.28 -1.4 3.0 1.6 2.68
1964 122.0 -16. 44 0.0 3.1 3.1 -19. 54
1965 101.0 -17.21 0.8 3.1 3.9 -21,11
1966 131.0 29.70 0.3 3.1 3.4 26.30
1967 145,0 10.69 - 1.8 3.1 4,9 5.179
1968 178.0 22.76 5.4 3.0 8.4 14, 36
1969 196.0 - 10.00 6.0 3.0 9.0 1.00

7

SOURCE: FGV - Fuhqlagéo Getilio Vargas - Conjuntura LconOmica.



TABLE A-12 |
MONETA‘RY IMBALANCES
STRUCTURAL APPROACH

WAGE IMBALANCES LOWER LIMIT

121

v Contributionto M [P*

. v E3 - * *
YEAR (P o 1incrgiom | /51 M pa| P | M NI"LI/M‘&% M My-g =My M
1947 1 0000 297.8 60. 48 - 33.70 83.88  100.00 83.83% ' - B -
1948 1 0419 326.1 66.23 - 35.11 88.22  104.19 91.92 9,59 - =~ 8.29
1949 11299 343.3 69.08 - 38.08 88.75 117,72 104.47 1”3.65"-- o 0.85
1950 1 0809 377.9 76.75 - 36.43  -97.42  127.24 123.96.18.66 .. - 6.10
1951 1 0700 397.3 80. 69 - 36.06 . 101.73 136.15 138.51 11.73 - 17.52
1952 10729 415.8 84.45  -36.16 105.39  146.08 153.95 11.15 -~ =~ 4.55
1953 11534 427.1 86.74 - -38.87 104.97  168.49 176.86 14.88 . - 2.50
1954 12152 470.7 95.60 -40.95 111.75  204.75 228.81 #9,37 S - 7,79
1955 11102 491.7 99.86 -37.41 119.55  227.31 271.75 18.77 .-.. 0.22
1956 1 2097 500.0 101.55 - 40.77 117.88  274.98 '324.15 19.28 1.35
1957 1 0923 537.0 109.06 -36.81 129.35  300.36 °388.52 19.86 - 7,91
1958 | 10313 572.0 116.17 -34.75 138.52  309.76 429.08 [10.59 | 22.55
1959 & 13323 608.9 123.67 - 44.90 135.87  412.65 560.72 pB0.68 - 3.56
1960 1 1645 645.4 131.08 - 39.24 148,94  480.58 715.78 !27.65 _ 10.93.
1961 12154 693.4 140.83 -40.96 156.97  584.10 916.86 28.09 ' 16.32
1962, 11985 727.1 147,87 - 40.39 164.38  700.04 1150.73 [25.51 28.1717.
1963 12113 744.4 151.19 -40.82 167.47  847.96 1420.08  {24.12 | 33.79
1964 12000 770.5 156. 49 -40.44 173.15 1017.55 1761.89" 124.07 L 62,38
1965 1 2026 798.2 162.11 -40.53 178.68 1223.71 2186.53 [24.10 59.07
1066 11720 826.1 167.78 - 39.50 135.38 1434.19 2658.70 [21.59 16.36
1067 1 0940 866,17 176.03 - 36.87 196.26 1569.00 3079.32 |15.82

18.85

SOURCI: IPIEA and regression 4149-C,



' TABLE A-13
MONETARY IMBALANCES
.+ STRUCTURAL APPROACH
IMPORT IMBALANCES EXCLUDED

22T

! WAGE IMBALANCES LOWER LIMIT - LAGGED
YEAR P/ Y Contributionto M¥ P ¥ _ ~
; s AR R * % * * - *
t-1iners 1053y TEEL | L | T M o/ My M/ M - MM
s B ~

1947 1 0600 297.8 60.48 - 33.70 83.88 100, 00 83.88 - - ‘
1948 1 0745 326,1 66.23 - 36.10 87.23 107.45 93.73 c11.74 - 10,44
1949 1 0745 343.3 69,73 - 36,10 80,73 115.46 104.76 11,76 . 2.74
1950 1 0745 377.9 76,75 . - 36.10 97.15 124,06 121,27 15.76 9. 00
1951 1 0745 397,3 80,69 - 86.10 101,69 133,30 135.55 11,78 17.47
1952 11232 415.8 . 84,45 . -37,85 103.70 149,72 155,26 14,54 i.16
1953 11361 427.1 86.74 . -38.29 105,55 170,10 179,54 15, 64 - 3.26
1954 1 1494 470.7 95.50  -.38.,73 113,97 195,51 222,82 24,11 -~ 2,53
1955 1 1845 491,17 99.86 - - 40.25 116,71 231,58 270,28 21.30 - 2,31
1956 1 1688 500.0 101,55 | -39.39 119,26 270,67 322.80 19,43 - 1,20
1957 1 0851 537.0 109. 06 - 35, 58 12¢.58 . 293.70 380. 58 17,90 -9.87
1958 1 0521 572.0 116,17 l - 35.46  137.31 3065.00 425,83 11.89 21.25
1959 1 3448 608.9 123.67 | -45.,32 135.45 415, 54 562.85 - 32.18° '~ 5.06
1960 1 1620 645.4 - 131.08 & - 37. 74" 150,44 482,86 726.41.--7 29,06 9.52
1961 1 2126 693.4 140,83 - 40,86, 157,07 585.52 919.68 26,61 17.80
1962 1 2077 727.1 147,67 : - 40, 70 164,07 707.13 1160.19 26,15 28.13
1963 11995 744, 4 151.19 | - 40.42 167.87 848,20 1 423.87 22,173 35.18
1964 1 21690 770.5 156.49 | - 40,98+ 172.61 1 031,41 1 780,32 25,03 61.42
1965 1 1802 798.2 162,11 - 39,77 179,44 1217.27 2 184.26 22,69 60,438
1966 11377 826.1 167.78 ' - 38.34 186.54 1 384.89 2 583.37 18,27 19,68
1967 11317 866.17 176.03 - 38. 14 194,99 1 567.28 3-056.04 18.30 15.91
1968 1 1148 939.5 190,81 - - 37 57 210,34 1 747.20 3 675.06 20,26 22.14
1969 1 0914 1 024.1 207.99 -36"78 228.31 1 906.89 4 353,62 18.46 12.84
SOURCE: IPEA and regression n? 4154 ,@

e e
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TABLE A-14 | :

MONETARY IMBALANCES

 STRUCTURAL APPROACH - N
WAGE IMBALANCES LOWER LIMIT - LAGGED

v Ccatribution to M* /P¥ . ) ) : S
% % * - *

YEAR [P pi ) incrg1om S b /pi-1 Miype) ¥ M ?\’It/Mt—l My Myog - M ME

- 1947 1 0600 297.8 60,48 - 33.70 83,88 100. 00 83.88 - -
1948 10419 326.1 ;66.23 - 35,11 88. 22 104.19 91.92 9,59, - 8.29
1949 11270 343.3 69. 73 - 37,98 88.385 117,42 104.33° 13.50 1.060
1950 10783 377.9 - 76.T5 - 36,34 97.51 126,61 123.46 18.34: . 6,42
1951 1 0664 397.3 - 80.69 -35.94 101.85 135.02 137.52 11.39 17.86
1952 1 0566 415.8 84.45 - 35.61 105.94 142.66 151,13 9.90 . 5.80
1953 11592 427.1 86, 74 -39.07 104.77 165,37 173.26 14.64 ° - 2,26
1954 11988 470.7 95. 50 - 40.40 112,30 198.26 222,865 28.50. - 6.92
1955 11244 491.7 . 99. 86 -37.89 118,07 222.91 265.42 19.21 - 0,22
1956 1 2008 .500.0 101,55 - 40,47 118. 18 267,67 316.33 19.18 1.45
1957 1 0980 537.0 109. 06 - 37.00 128.16 293.90 379.60 20.00 7,77
1958 10348 572.0. 116,17 - 34.87 138.40 304.13 420,92 10,88 22.26
1959 1 3419 608.9 123,67 -~ 45.22 135.55 408,11 553.19 31,42 - 4,30
1960 1 1549 645.4 131,08 - 38.92 149,26 471,33 703.50 27,17 11,41
1961 12129 693.4 140. 83 -40.87 157.06 571,67 897.86 27.63 - 16,78
1962 12182 727.1 147,67 - 41,09 163.68 696.98 1140.81 27.06 27,23
1963 12159 1744.4 151,19 - 40.98 167,31 847.46 1417.89 24.29 33.62
1964 11996 770.5 . 156.49 - 40.43 173.16 1016.61 1760.36 24,15 62,30
1965 11937 798.2 162,11 -40.23 178,98 1213.53 2171.98 23.38 59.79 -
1966 11714 826.1 167.78 - 39,48 185740 1421,53 20635.52 21.3";1- : 16.61
1967 1 0953 866.7 - 176,03 - 36.91 196.22 1557.00 3055.16 15,92 : 18,29
1968 11072 939.5 190.81 ~ ~37.31 210.60 1723.91 3630.55 18.83 ‘ 23,57
1969 1

1094 1024.1 .. 207.99 - 37,39 227,70 1912,51 4354.79 19.95 11.35

SOURCE: IPEA and regression n® 4157-A



| TABLE A-15
s MONETARY IMBALANCES
MONETARYA?PROACH

Y Contribution to M : M

YEAR Brpt-1 lors 1953 MHP Y /P /M
1947 0,0 297,87 60748 83, 88 -
1948 0,0 326, 1 " 66,283 89, 63 6,86
1949 0,0 343, 3 . 69,73 93,13 3,90
1950 0,0 877,9 T . 16,75 100,15 1,54
1951 0,0 397,380,609 1104, 09 3,93
1952 0,0 415,8 3 . 84,45 107,85 3,61
1953 0,0 427,15 86,74 110, 14 2,12
1954 0,0 470,7 95,60 119,00 8,04
1955 0,0 491,7 ¥ - 99,86 123,26 3,58
1956 0,0 500,0 . 101,55 124,95 1,37
1957 0,0 . 537,06 . 109,06 132,46 6,01
1958 0,0 572,0 '+ . 116,17 - = 139,57 5,37
1959 0,0 '608,9 | ' . 123,67 147,07 5,317
1960 0,0 645,4 © . 131,08 154,48 5,04
1961 0,0 693,4 - 140, 83 164,23 B,
1962 0,0 727,10t 147,67 171,07 4,
1963 0,0 744,4 ¢ ' 151,19 174,59 2,06
1964 0,0 770,5 - ., 156,49 179, 89 3,04
1965 0,0 7982 . ¢ 162,11 185,51 3,34
1968 0,0 826,1 . . 167,78 191,18 3,06
1967 0,0 . 866,7 - ' 176,03 199,43 . 4,32
1968 0,0 939,5 - - + 190,81 . 214,21 7,41
1969 0,0 i

1024,1 ] F 207,99 231, 39 8,02

¥zl

SOURCE: IPLA
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TABLE A-16
MONETARY IMBALANCES
| STRUCTURAL APPROACH
EXCLUSIVE IMPORT IMBALANCES
WAGE IMBALANCES LOWER LIMIT

~

Contributionto M*/ il _ v
YEAR |P Y ] ] MF oo PR M* IV ME MM, - MEME
/Pt-1 NCr$ioss] ¥ P,ﬂ?t_l w PR t/ -1t -1 Tt e

r ‘j—"-'

00060 297.8 60.48 -33.70  83.88 100.00 83.88 -~

1947 1 -
1948 10736 326.1 66.23 -36.18  87.15 107,36 93.56 11.55 -10.25
11949 10736 343.3 69. 73 - 36.18  90.64" 115.26 104.47 11.66 2.84
1950 10736 377.9 76.75 = -36.18  97.67  123.74 120,86 15.69 - 9.07 =
1951 10736 397.3 80.69 - 36.18 - 101.61  132.85 134.99 11.69 17.56
1952 11386 415.8 84.45 - 38.37 103.18 151.26 156.07 15,62 0.08
1953 1 1256 427.1 86. 74 -37.93 © 105.91 170.26 180.32 15.54 - 3.186
1954 1 1653 470.7 95.50 - 39.27 113,43 198.40 225,06 24.81 " - 3.23
1955 1-1599 491,17 99. 86 - 39.09+ 117,87 230.12 271.24 20.52 - 1.53
1956 1 11766 500.0  101.55 = -39.65 .- 119.00 270.76 322,20 18.78 1.85
1957 10739 537.0  109.06 - 36.19 . 129.97 290.77 377.91 17.29 10.48
1958 1 0436 572.0  116.17 - 35.17 138.10 303.45 419.60 10,89 22.25
1959 1 3315 608.9  123.67 - 44,87 135.90 404.04 549.01 30.86 - - 3.74
1960 11635 645.4  131.08 = -39.21 ~148.97  470.10 700.30 27.55 11.03 .
1961 12085  693.4  140.83 - 40.73 - 157.20 568.12 893.08 27.53 16.88
1962 11744  727.1  147.67  -39.58 165.19  667.20 1102.15 23.41 30.87
1963 11898 744.4  151.19 - 40,10  188.19 793.83 1 335.14 21.14 36. 77
1964 1 2073 770.5  156.49 - 40.89 172,90 958.45 1 657.16 24.19 62.26
1965 1 1647 798.2  162.11 = ~39.25 ' 179.96 1116.31 2 008,91 21.23 61.94
1966 1 1231 826.1  167.78 ~37.85% %87.03 1253.72 2 344.83 16.72 21.23
1967 1 1231 866.7  176.03 ~ ~-37.85| '195,28 1.408. 2 16,99

748.65 17.22

)

;“;', SOURCE: IPEA and regression n® 41486.
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