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I. INTRODUCTION

- This is a preliminary report on attempis made by EPEA/CFP to

estimate supply and demand functions for the principal products

supported by the minimum price program. It has two purposes. The
first, to divulge the supply estimates made thus far. The demand
functions are still unsatisfactory and will ba presented at a later
date. ;tust as important, given the fasct that the particular suppi’y
model (the Nerlove adjustment model) has already been applied by
other researchers in Brazil,® this report provides a  summary
oritique of ¢ |

(1) the estimation procedures in the presence of high multicollinearity

' between independent variables, :

(2) -the probable bias of the structural ‘coér'rici.ents in the model and

(3) the basi& da.ta which must be used for estimstes outside of S8o
Paulo State.’

_. As has been shown elsewhere, a forward equilibrium pricing
sﬁsten would be a considordble improveaent over previous minimum
price policy.¥® Acourate supply and demand functions would be extre-
mely helpful in determining minimum prices ani their probable effects
within this policy framework. They would permit: |

(1) Forecasts of internal equilibrium prices at the farm level,
exeluding the influence of foreign trade.

® See the works of Sérgio Brandt et al on supply functions in Sio

Paulo in mimeograph (Divisfo de Economia Rural do Estado de S&o
Paulo) and in several 1ssues of Agricultura em S3o Paulo and Del-

2P fim Netto et al, gg'%cultm ¢ Desenvolvimanto Economico no Brasil,
s L .

Bgtudos ANPES N?
®% See EPEA, The Minimum Price Program, (mimeo), 1966.



v(ﬁ} Fﬂ@@@&&@% of poﬁeﬁ%i&l @xporﬁs an@ ﬁmysr@s aﬁ pricesf&ifg@ri@g from
inﬁ@rn&l @Qﬁilﬁ@@ﬁmm levelsc

{3) Forecasts af pwr@hases r@qmir@d by sﬁ?g giv&n mzﬂimum prﬁs@s an@ .
hevwest, forecasts. '

(&} Knowledge of th@ i@@a@% of pvices on the gfoﬁueﬁi@n @f whe minlmum

‘ priee_y?c@u@ta@ |

w&zh these aé?aa%ages in mind, &@%@mfﬁa were mede by BPE&/@FF %o
"@s%imate supply apd demand fvmections f@w five minimum mric@s produetss
eotton, p@&nuts, rice, corm and mandzo@aw@ Because of the guite
&iffer@n% consumption and production @ﬁ&&@a@éwis%ies in the Worth =
=Horthesst end the Center-South, supply end demend fumetions should be
estinated regi@n&glyo %ovaaver9 %ha mimimﬁm price progrem acts much
piilera! vﬁgeremsig am@ ézr@@%ly with the farmer ia the C@aesﬁoS@u%h then

- im the Horth-Horthesst. Hewever, the lack ef intervegional trade
s%atiatics, regﬁ@aai‘dia@@sablé ineomae data @ﬁﬁ r@iﬁ@blé regﬁ@nél Bo=

| pulation estimates restristed the demand estimates to Brasil es & whole,

'%hil@vsupplg functicns waw@ estim&%eé for the twe ?@gi@ﬁS'sepa?&ﬁaiyg

| 3hﬁs m&kes a@%@fmﬁn@%i@n of eqmil;h@iﬁ& pricea (oup @@ﬂgﬁﬁ&l
goal), eiﬁhsr regionally or maﬁbenallyg impos3ible sinee smpp&y and
demand Tunctions apply ¢o ﬁﬁffer@nt ma@k@% &?«%SG Z@ is hopad that

. fubure work m@y cvereama %h@se @bs%aeiesp y@rngpm by vsing & time
'A@renﬂ in ?@gi@nﬁl demand fﬁﬁc@iaﬁe as8.8 pProxy f@r ﬁh@ conbined i&fl@@ﬁ@@

of populaticn and income eff@etso

Th@ report pP@@@@ﬁ@ as f@ll@wsq Pirst, the svpply %@ﬁ@1 i%
Ipr@samzedg @h@m,%be g@@%ﬁ&%&@al results are maalyz@@9 foll@w@@ by &
eritique af the r@smlﬁag %h@ par%i@alav m@é@l used (Lh@ ﬁ@rieve &@j@u€®
m@nﬁ m@del) and the ae@&maeg @f th@ d&%& emplﬁy@do

% Posng was not atitemphed @a@&us@ of ¢the @xﬁfamely Do qu&lﬁﬁy of %he
aveilsble deta. Her wewe estimates made for Soybeans, given  &he
srop's rapid evolubion in Rio Grande do Sul, im good part due o
vechnologicel factors for whick we have ne qu&n@i&aﬁive iﬁf@?&@@ﬁ@ﬁ
{e.@- rotetion with mb@a@)o ,
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From the results presented below, several supply functions

appaar "satisfactory” Judging by their R®

and the sigms and
significance of thelir structural coefficlents. Farmers do appear to

respoend to price stimull, even for rice and icndioca in the North-

«=No:*theast region. The greatest price elasticities, as might be

exp:icted, were found for peanuts in SZo Paulo and cottonin the Center-

=Soi1th, two complevely comercial crops. Significant, but considerably

lovar, price response was also found for rice and mandioca in both
the Center-South and the North=-Northeast. Previous work with supply
funstions in Brazil has obtained similarly saﬁisfactoiy results.®
This all ihdicates that government price policy must take 1nt§ account
the impact of 1ts‘support prices upon production.

It will be argued, however, that the cuantitative usefulness

for the minimum price program of these and similar supply functions

" astimated with the Nerlove adjustment model using SEP data is very

lim tead, Fifst, i%? will be shown that the coefficient of adjustment
and long-run supply estimates derived froa the model are probebly
bia:ed, perhaps considerably so in some cases. And finally we will ‘
see that the basic underlying data are of very dubious gquality.
Furiher and more rofined econometric work with the SEP data 15 not
warranted. If supply analysis is to improve and the minimum price
program to be put on a more solid empirical hasis, a complete revision

of data gathéring methods i3 required.

II. ESTIVATES OF SUPPLY FUNCTIONS

A, The Model

In the present analysls one of the dlistributed lag supply
modals prop9sed by Marc Nerleve was used, tha so-called adjustment

mocel.*®*® This model, in common with traditional supply analysis.,

#* Jee the works of Sargio Branmitet al and Delfim Netto et al,,pitéd
§ ’.b@ve. ° L ’

#® “he basic work Js, Nerlove, Marc, The Dynamics of Supply: An Esti-
ration of Farmei’s lesponse to Price, Johns Hopkins, 1958.
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assumes 'that longsrun equilibrium output in time £ s a function of
farmers' expected price in time 6. That is (unaai- or linear in logs):

' ® _ o% .
(1 aq - a+bpl” + opp + dt + u,

were 1 | L
Qg = equilibrium output in ¢time ¢ of product 1.

PL"= expected price of preduct 1 in time t.

expected price of a substit.u& product in time €,

t = a time trend to captm shifts in the supply runction
- not included explicitly in the model.

Ug = a disturbance term following a normal distribution

The model further assumes, as does traditicnal analysis, that farmers
expected price in t equels the market price in the previous year,t-1:

(2) pl* = pi_

t T~1
o® _ 52
P = Pex
Substit‘.ution of (2) into (1) yieldss
1® A
(3) Q = a+bpt .y toPg. Hatiug

The fundamental ‘-asszmpticm" of the model is that farmers do
hot in one year adjust fully to long-=run equuibrium production levels.
Rather, because of rigidities in realloeating resources, @.g. inves&mant
lags, only a proportion of the desired long~run change is achievedo
Tha? 1s,

(%) Qg =i, =¥l agy)

there Q% is actual 'oﬁtpu% of product 1 in time £ and.X is the coeffi-
cient (in logs, the elasticity) of adjustment. Substitution of (%)
into (3) yields, after grouping and simplifying termss -
(5) Qlaaa’-rb}{”p cthql-&db’t-l-
+(1=X)(Qt1)*8”ut
This may be rewri’cten as
(6) ak =TTy + T P%:y"”ﬂ} Pz:s."*ﬁa T

+ TFS (@h.y) + e
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 This is the reduced form of the system (3) and (4). Least
squeres estimates of the coefficients of (6) ensble us indirectly to
determine the short-run supply edjustment to prices ( 1To and T3 ),
the coefficient of adjustment, 1 w’rrs » and the 1ong—run.élasticities,

:vTTé and TTB
1Tl -TTs

Although far from perfect (especially in 1ts sssumptioms about

price expectations),this is a more useful model for use in minimum

price programs, than traditional supply anelysis, It would better

permit an evaluation of the impact of steble prices over a period of
35 years. In traditional models, price stability would have no
additional impact above and beyond the level of prices fixed in the

first year.®
B. A Statistical Problem: multicollinearity.

Multicollinsarity between the time trend and lagged output
.(area) is often very high in Brazil, due to the rapid expansion of the
output of several products, Multicollinearity tends to create
insignificant and unstsble coefficients for one or both of the two
variables, and makes it difficult to separate their respective 1nf1u;
ences, In some cases multicollinearity may, in addition, give the
misleading impression of significance of coefficients which are in
fact not significant at a11.6*

% Several more complex distributed lag supply models have been propos:
by Nerlove, relaxing the assumption that farmers fully project last
year's prices and combining both adjustment lags and expectatioms
coefficients. These models involve more complicated estimation
procedures. L
We decided to use the simpler model as a first approximation, exten
ding the analysis later to other models despending on the quality of
initial results. Most published work in Braszil and the United
States has used the adjustment model, for which Nerlove himself has
expr;g§e$2§ preference. See Journal of Farm Economics, August, 195
Pp. = e e o .

#%* Oon this point see, Johnston, John Econbmetrio Methods, New York
1963' PPe 2“-205: " P e ——— ‘- ia e 9



Thus it is possible for the adjustment cosfficient to appear significant
merely because of correlation with the time tread® and even though

farmers do not behave as posited by the model.

The problem of multicollinearity often requires estimation in

first diffarences as a check of the stability of the coefficients ,

Prensformation into first differences sliminates time as & variable, but

may, however, introduce auto-correslation in the residuals. In any case,

previous researchers in Bregil have either ignored this multicollinearity
or, while recognizing its possible effects, have not attempted to test
the stability of the coefficients in the first difference transformation-

11X, STATISTICAL RESULTS.

Supply functions were estimated for two separate regionss the
North-Northeast, inciuding Bahia and Seryipe northward, and the Center-=
South == Espirito Santo, Minss Gerais, Goiés und Mato Grosso southward.
For peanuts, estimates wers made only for S#o Paulo State, which has
produced 92-93%3% of total output Iin recent years accordint to SEP, In

addition to the advantages given above of separate regional estimates,

recent work by Delfim Netto et 21" ot an agpregative level c¢onciuded

that farmers in the Northeast do not respond to price stimuli. _Decom=

p@sition into individual products may show, however, a significant

response to price in the Northeast also, 9%

SEP price, output and area data were used except for peanuts,
All prices were deflated by Conjunturs Economica's index N? 2, with
1647 = 100, In all pfoductsp both output and srea response functions

were estimated both in linear and exponential (linear in logs) forms.
Initially the prices of several probable substitute crops were included.

Pheir coefficients were generally not significant at the 10% level
(one-tail test) nor even larger than their standard errors. The
functions were then re-estimated excluding the non=significant variables,

8 See Section IV. A. below for the rationale of the time trend variable
and the possible results of its misspecification.

%% op. cit.
¥9% This wes actually the case with rice and mandioca.



Estimates were made for the peried 19371964, oxecept where otherwise

noted.

A. Center-South

1. Cotlon

The prices of two probable substituts wops, corn and peanuts,
- were ineluded initially ‘n the adjustment wo¢: ., but thelr estimsted
coefficients waere both ssaller than their staalard ervors. The lineaw
sstimete geve the superigw fits. Since the e lanstery value of the
output funetion was higher in the finzl form'(nzao79 aé compared with

.61), only the former is preosented here, The ¢ statistic appeare In

parenthesis below the soefficient.

Prod = Production in tons

P = Priees in 1941 Cr$/ton
t =year = 1988 = 0
2 ) TS _ i
{1) Prad, = 273,963,1G + 223,25 (P cokhon, 2«»02@ (Brod., . )+ 27.59:36 (&)
& ? (h.88) “lypsy - (gl
#2 = 79"
& = laal' .

Notess ¥ sigpifican: at 1% level.
B gigndficant 2% 5% level.
w2 gignificent at 10% level,

One-%ail tests were used, That is, Hys B%0 sor cosfficionts which
theory suggests are posisive and B2 0 for thoce which should  be

negative. The more comaon Hb, BZ0, i3 a lass powerful test.

To eliminate the poszsible effeets of mlticollinearidy between
Prod$;1 and ¢ (R=.62)" and possible auts-aorselation in the residuals,

the runetion was alse ortlmebed in first diffurences,

. & » ’ - o
(2) 4 Prod, = 12,877.9% + 209.00 (4 P eo%ton, ,} = .18 (4 Prod.g.y)
' (5.3%) ~ =t (1.23) |
2= 19t
4 = 2,43

The explanator  ower of both functione is the samey Rg:ﬁ79“

The .apilcations, howeicrr, are quite different, The coasfficient of

sy

¥ See Section I.B above.
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Prod, ’1 in (1) is positive and significant at the 10f level (ome-tail
test). In (2), however, it is negaiive (implyingy>1, which is absurd)
and not significant, Thus it seems likely that either adjustment is
immediate or that the model does not represent the real structure of
supply. It also appears that multi-collineartity in (1) between t and
Prod,_; may kave created the illusion of significance in the coefficient

The first differencs estimation is not satisfactory. The
constant turm , whieh should represent the time trend coefficient, is
negative. This is probsbly explained econometrically by the fact that
only year;fo;ﬁear changes ave being measured. IXIf the annual trend is
srratic, the constant term in first differences may not be significant
and could be even negative (testy for the significance of the.cunstant

were nol made).

It appemrs, then, thnt the cotton supply function should be
ro~cstinatrd in the oxigin;l linsar form excluding the laggsd pro=
duction vnriable.

-

Short~-run price elasticitiss of cotton ocutput calculated =at
the mevns of 1962;64 are ,60 for ()) and «56 for (2), showing &
substantial rsesponse to price stimuli, The "long;fun“ elastiecity in
(1) iz .78, although of douwbiful validity.

The predictive value of the two funoctions was about the seme
for 1965 cutput. (1) underestimated output in 1965 by 6.5% and (2),
pe~estimated by omitting the change in Prodt variable, by 6.7%

2. Rice

Witk rice only area funciioms wers estinmated, since upland
ri¢e, which predominates im S#io Puulo and the Estados Centrais, is
subject to large yield vsbiatiohs vrom fluctuations in rainfall. The
esorrelation between 1§gged srea and time was 298 in the exponentisl
form, Hence; the eoerficieggg werg estimated in first differenses. Ne

substitute product tested -= eorn, heans or cotton -- was significant.



A = Area in ha.
P ~ Price in 1947 Cr$
(1)/) 1n Ay = ,0380 + .2055" (A In Prics,_,) + 2773 " (4 1n Ag-1)
4 ¢ (3.6937) t=1’ (1.3840) ¢
Rg = _052
d = 2033

The lagged nyrea coefficient is significant at only the 10%
level and implies an elasticity of adjustment of .72.% The short-run
price elasticity is .21 and the long-run, orly .28, These low response
coefficients are very close to those estimated by Delfim Netto for the
- same region withoﬁt first differences, although the significance of
the price coefficients is higher in the first differences. form

presented here. In this case the high multicollinearity does not appea:
to have disturbed the estimates.

Estimates made by EPEA for rice in Sdo Paulo and Rio Grande
do Sul also confirm & substantially lower price elasticity for rice
than for cotton or peanuts (sec Tables IIvand III below). The Sio Paulo
" function, with better data and less aggregation, showed corrn and
perhaps cotton as significant substitutes. In Rio Grande dc Sul ,
irrigated rice has nc shorterun substitute. As would be expected with
irrigated rice, which requires additional investment for prcduction
expansién, the coefficient of adjustment was significant at the 1%
level and was .44. The Rio Grande function should be re-estimated in
first differencesto test the stability of the coefficients, since

the correlation beticen lagged area and time was ,86,

¥ In the log form the coefficients themselves are the elasticity
estimates,
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RACE SUPPLY, SKEO PAULQO = 1950=63, excluding 1954 and 1957

A = Area in 1,000 ha,

P = Prices in 1948/52 Cr$ deflated by price index of

' 23 products paid to Sdo Paulo farmers, exciiding
coffee. Corm, rice: 60 kg. Cotton: 15 Kg.-

All variables in natural logs.

Atg 5.65 + ;36% (P mice, ) .29 (P corn

: Y
(5.66) T e (=1.89) . t-1
t=1

d ’31265
Price elasticitiegg rieq/cotton ~w36
;éggggg; Divisd@o de Economia Rural for all data.

T AiB%  E__III

RICE SUPPLY, RIO GRANDE DO SUL, 1950-62

A = Area in ba,
P = Price of 50 Kgo em casca ia 19535 Cr$.
Deflator = Conauntura Econcmiea“s No 2

£ = Year = 1950 =

All variebles in natural logs

A= 3.9908 + .2608% (P rice - ) + bsslaa (Reyq) * ,2898§§ﬁ§g)
B (2.8057) t=1’ (3.8103) = Y (1.7a07)

32 == 0939
4 = .ion&'
C= L4k

Price elasticities: Short=ren .26
" Long=run .63

Source: Instituto Rlo Grandense do A¥roz for Area and farm price data

The predicetive value of the Center-South rice area function
does not appear terribly great. FPor 1965, it underestimated area
planted in rice by 9.7%.
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3, Peanuts = S30 Paulo

_ S&o0 Paulo has produced 92-93% of Brazil’s total output of

- peanuts in recent years sccording to SEP, 'Supply response functions
were astimated only for S#ioc Paulo State, using data from the Divis&o

de Economia Rural. The greater accuracy of these data‘mofe than
compensates the exclusion of the 7;8$ of ocutput producgd by other states
in the Center=South, | i ’

Cotton was included as a substitute product. Log and linesr
functions were estimated fbr production and area planted. The log
production response function gave substantially higher significance to
the coefficient of cotton price, and only it is presented here.

Prod = Production in 1,000 sacks of 25 Kg. em casce,

Price in 13437 Cr$
Peanuts ¢ 25 Kg

Cotton s 15 kg
g Year : 1949 = 100

P

Variables in Natural logs, exnept for €.
: Lo 4
Prod. = 1,30 + 1.487(P peanuts, .) =.6% (P cotton )’thg Prod, ).05 (¢
¢ (8.37) ©-1(-1.58) “1{z.6} Ta06)
32 - 092
d = 1«50

3/=.51

The correlation betwoen Prod, , and t was .85, high enouzh to
have created serious problems of signirioance ond instability $n th
coefficients of these two varlables. The correlation between t and
cotton pricetql was - A8, which could be slightly troubleSGMe; To
check the stability of the cozfficients when the multicollimearity 1s
aliminated they were re<éstimated in first differences. This gave:

in Prod, :- 00# + 1. QO Vi in P Panuts gl In P cotton " ) +
A v oOb + 1801 U 1n P sosmuta, ) <9t (4 1)

m ( 1 Prody .«
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Only the coafficient of cotton price changes substantially in
first differences, from = .64 to =.9% while the significance level of
both prices rises and that of lagged output falls somewhat. The choice
‘ predictive
batween the two functions depends principally upon theirivalue. Neither
function, however, predicted well for 1965 and 1966, in spite of the

high R°. Errors in both years were greater than 20%, for both functions.

One thing is clear from the functions and previous work: peanut
production is highly responsive tc relative prrices both in the short
ana long=runs. Short-run slasticities appesr %o be 1,40-1.50 with
respect to peanut price and perhaps —~.6% to =.9% with respect to cotton
price, The adjustment coefficient is significant and about .5, meaning
that about 507 of adjustwent to 1ong;run equilibrium occurs in the first

year. Long=run elasticities are very high (sce Table IV).

TABLE IV
LONG=-RUN_PRODUCTION RESPONSE ELASTICITIES

PEANUTS
Log Form in
Log Form First Differences
Peanut Price 3,02 2.98
Cotton Price «1.31 ;2ﬂ00

Produotiop of the crop is among the moust unstable, in part as
a result of this price responsiveness., Minimum prices in peanuts could
bring substantial benefits. But given the vigorous responsiveness of
cotton and peanuts producers to pricesn special care must be exercised
in fixing minimum prices noar their eﬁuinbripm levels to avoid Qrions

distortions in resource allocation.

%, Mandioca
Some slight and still unsatisfactory evidence was found of the
response to mandioca and sorm prices of area planted in mandioca.

Preduction response functions, on the other hand, gave considerably

® See sszction IV belovw for the limitations of such estimates and their
possible biases.
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pocrer results then area funstions, with lower R° and nanasignifisanﬁ
price coefficients, The function sstimated is as follows:

A& = Area in ha , ‘
P = Price in 1947 Gr$/50n4
All variables in natural 1ogs, except t.
A 67 F o1 * (P mandiocca = ) = 073" (P corn, ")
- - :
lte) tl (ers0) 0 =

+ 100 (A )+ 003 (8)
(6030) (ogé) '\
RQ = 099
¢ =275

Clearly the coefficient of Ae»l has b@en detevmin@d rpeinly hy
i¢ts high correlation with time (.98)., Its magni%u&e implies aéféf .08,
an sbsurd figure, Multicollinearity alse caused the non-significance
of the trend, anéﬂgééll appéréhﬁiy represents supply shifts over time
- better than the expomential growth function included in the equation,

Some weak response %o price may be indicated ~- estimatsd short-
=1un elasticities were.l3 with respect to mandicea price and 5;07 with
respect to corn price. In any case the'equa%ion should be recestiﬁated

in first differences or by eliminating At altogether. This work has

1
‘not yet been completed.

5. Corn

All attempts to estimate supply functions for corm areas snd
output failed. In part this is a result of the faet ihat'overrsd%faf
~ eorn produced appeers to be eonsuéea by‘%he'pr@&ueing unit as animel
feed, mainly for hégs.ghﬁ poultry., We attempted %o take account of
this factor by including the price of hogs in the previcus year as an
'indopendent viriable. In the realizetion, however, no price c@@fficie

ents were significant at the 10% leval -« pot corn, hogs, rice nor beans.
Time and lagged area (output) wewre %he only signifioant coefficients ,



heardly a satisfactory state of affairs.

Sérglo Brandt's attempt to estimate A corn supply function
for S%o Paulo using Divis&o de Economia Rural data showed corn price
significant only at 5'3;10% levels (one%tnl tast), and R° on the order
of only .78 to .83 in functions with' sﬁrt;ns trends and including the
lagged dependent varizble.® In the absence of bettsr data on livestock
feeding, the possibility for improvement in sorn supply functions
soems slight.

6, Conclusions -e» Center-South

We have found, then, significant response to prices in <¢he
center;South for cotton, peanuts, rice and perhaps mandioca. The corn
functions were unsatisfactory. Beans and soydeans were not attempted.
Except perhaps for the peanut function for SEo Paulo, the other functions
must be treated with reservations, partiocularliy as we shall see because
of the quality of the basic d,ataf, The functions may be sufficient to
show what close observers really knew all the time, that farmers in
Brazil do respond to prices, but their use for quantitative prediction
within the minimum price program is necessarily restricted.

Wifh cotton and mandioca, we saw the pitfalls which may arise
because of high correlation between the lagged dependent variable and
the time trend, although with peanuts and riss, multicollinearity does
not appear to hava disturbed the estimates.

B. North-Northeast .

Supply functions were estimated for cotton, corm, rice and
mandioca, The cotton function was.poor, mainly because it was impos=
s8ible to incorporate satisfactorily the behavior of tree cotton,perhaps
589 of total cotton production in the Northeast ,_“ Tree cotton takes
* See Sérgio Brandt st al, Estrutura da Oferia de Milho no Estado de

SEo Paulo, (mineo) Sio panier L00H: MultisciTinear] o bobreen “Etlne

and lagged producticr led to a negative time trend, a clearly erro-
neous result for this product.

# See Mgroado e Comercializaciio do Algodiio do Nordeste, M'SUDEHE N
Fortaleza, 1964, p.55. |




two years as rule %o produce in quantity, end then it lasts for B=5
years, Corn showed no significant price coefficients, For rice amd
mendicce, however, there 18 some indication thet farmers im the
Northeast do wespond to price stimuli,

Tn all estimates the years 1951:52 emd 195850 were eliminated
because of the sericus Greughts in 1951 end 1958, Given the strong
snfivence of weather on yields in the\fggiéﬁgvanly‘a?@a fume%ﬁ@ﬁs 1Y 40

@3%ﬁma%¢ﬁo§

i, Rice

The correlation between A;_; end time wes .98. Thus estimates
were made eliminating A%;Iwas an independent va?iablen' The results of
the linear function aves = |

. . l
P = Prices in Cr$ 1047

it

Area in hs

| ¢ = Yesr, 1948 = o
b= 28599.29 4 163.79° (p ricey )= 25 76 (P beans, ,) + 32682,47° (&)

(2.69) o ': (“3036) {18,.81)
Rg = .98 '
@- = 3: e 50

The coefficient of cern priece was smalley than i%s standard ervor and
was not included in the final form presemted here,
Eraduc@@s‘éf'ri@ag ¢hen, appear ¢o respond to price chmnges,

as the price elasticities csleculated at the means, 1962%6h9 show,

PABLE ¥

~ NORTH-HORTHEAST
Rice price 030
Bean priee . =10

v it does not appear that che distortions introduced by serious droughts
in the Northeast were teken into account in the ANPES study cited _
above, This may helip explain the non-significant priee coefficients it
found for the region.

&% although the R2's were the seme, ,98 the iinesr function hed higher
significance in the price coefficient. ,



mléca

And the response in the N@?ﬁhaﬁ@rﬁh@&st’is of the same order &8 in
thé Center=South, 536 in.the sh@?tdruh as compared with .21 in the

Center-South.

In addition to the function ﬁresent@d here, however, the adjus-
menﬁ model should be PéaeStimated'iﬁ first diffevences, This work has

not been completedo
b AR S o

1.2, Mandioca A |
Seridus’nuitic&ilinearity_between pr*iéesz“g9 made 1t impossible f

to distinguish the effects of mandioca price from those of potential :
substitute products, corn and beans, snd these prices had to be exclude(.
Reorn mendioca = 91

R pesns mandioca = .79

Tha“results of the linear model for area are:

& = Area in ha
P = Price in 1947 Cr$/ton
t = Year, 1048 = O
= 186,983.16 + 301.39"% (p m&ndioc&t g * BT (Agay) + 9572,85% (&)

(2,31 (3.80) © (2.85)
R = ,99°
a4 = 2.4%

:g‘ = 9’46

© The ecorrelation between lagged area znd time was ,96, ‘Thus the
eoefficients for the trenq amd Ag~] may be highly unstable and perhaps-
srronecusly significant. This possibility should be tested using first
differences. The estimation of the function excluding légged area gave

coefficients for the price and mandioca 1ess‘than their standard errors,

.@ There is a strong upward ewend in defl&ted prices for most agricultu=
ral products in the Northeast, perhaps arising from the imability of
the regions agriculture to meet the rising demands of the area.
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Price elasticities calculated at the mcans, 1962-64, were
,09 in the short-run and .18 in the long=run. As in the Center=South
the response of mandicca to price appears very small, although
statistiocally significant,

3. Conclusions

Thus there is some evidence, at least, that farmers in the
Northeast¢ respond to price stimuli for rice i mandioca much as their
colleagues in the Center=South, Cotton, a completely commercial orop,
should show the greate:f response. Since 58% of the crop in the
Northeast appears to bz tree cotton, it was not possible to set up &
satisfactory model for gggg;;cétton supply. I% would be necessﬁry to
estimate two separate cotton Shpply functions, but there is no breakdown
of the two types iﬁ available time series data. The inadequacy of our
data and model, however, does not lead to the conclusion that cotton
producars in the Northeast do not respond to price stimuli. It appears
then that ANPES® conclusiohs that farmers in the Northeast do not

respond to price are exagsrated.

IV, CRITIQUE OF ‘THE RESULTS

We turn now to an analysis of the limitations of the estimates
presented. Two problems will be treated;{ﬂ(l) probable bias in the
coefficient of adjustment and long-run ﬁéice elasticities and (2) the
poor quality of the data employed. The points here are applicable not
only to the present estimates, but to all previous and future work in
Brazil using Nerlove models and/or SEP dkts,

A. Probable Biaos ip the Estimation of the Adjustment Coefficient
The Nerlove adjustment model is subject to probable bias in the

estimation of (19»37F° The bias arises from the omission of independent

variables correlated with lagged output (area)}. It can be shown that
bias in (1-¥) will also bias the estimate of the long-run supply
elasticity.®*

¥ All Nerlove's moddls, including as they do some combination of the
lagged dependent varizhle, are subject to the same bias,

#% On this point see G.F. Brandow's critique cf Nerlove'’s model and
K‘§3?%ggg;ggreply‘in thz Journal of Farm Economies, August, 1958,
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The problem occurs more or less ag foil@ws; Much the gw@a%@?»
part of production vsriat%pnﬁ in Brezil are not explained directly b?
price variations, but by shifts inm the supply function which are
assumed to leave the shape of the =upply func%i@n unchang@da The prin-
cipal sources of these shifts are greater factor supply (1and and
labor) and changes in pr@ﬁ@eﬁi@n eos%s s?isiag from %echnologieal
improvement and/or ehanggs in the prices of imputs. In Brazil\d&ﬁ&
on thess shift factors are extrenely spaésep Thus they are imevitably
excluded trdm ﬁh@'st&tiseical supply funotion., The inclusion of &
time trend is a rough attempt to capture the effects of thess excluded

R

shift_variableso

These shift veriables will no% in general, change at covst&nt
‘rates over time, but may come in gpurts, or they may act only in parz
of the period considered. Examples of sueh shifts important for the.
current analysis ave: (1) radically ghanging real prices cf fertili-
zers of the period examined; (2) the dissemination of hybrid corn
”seeds,beginging in the latte 1950's; (3) great improvement in cotton
seeds in the middle and lste 1950's; (4) & much more liberal official
eredit policy to agriculture in the,lage.1950”s and 1960's3 (5) the
rise and subsequent decline of coffee prices in the 1950“3 and 1950“su

Such irregulawp shifﬁé will not be ceptured adequately by the
time trend alone. However lagged oubtput (&rea) will probebly reflect
well these shifts in ﬁheisupply curve, and will probably be correslated
with the residual varistions arising from these excluded varisbles and
not explained by the trend alome. In this cese, the coefficient of
lagged output (area) reflects not only the ecoefficient of adjustment

but also the effects of exciuded variables correlated with lagged
output and not fully explained by the trend. This biases both the

coefficient of adjustment &nd'%h@ 1ongw?un elasticity, In general,

the correlation will be positive and the bias upward.

The example of hybrid corn is illucideating. Suppose that the

availability of land a&nd labor for corn grows at &8 constant exponential



rate, shifting the supply function at that szme rate, Suppose further
that after 1958 hybrid corn is introduced znd disseminated at a rapid
rate. Production riscc more rapidly as ccsts of production are reduced. |
This will be well represented by lagged oufput but not by the &ypical
ﬁime trend, Thus the use of hybrid corn will bs positively corrslated
with lagged output, a3 will be the residual not explaineq by prices and

the trend.

We woul& exgpact, thbn, that thej@parficient of lagged output
would be more signifisant than that of the trend (1t reflects all shift
?nfiables) and to be biased.* In firstvaiftarences, the change_in dutpuﬁi
ﬁill be positively correlated with the r@aidual sffects of the execluded ‘
shift variables after subtracting the time trend effect. Thus in both
cases the coefficient of lagged outpht (araa) will be biased upward as
will be the long-run olasticity.®® The-extent of this blas for each
xﬁrcduct estimated here is impossible to ?valuate without additional
inforqation. All that is required for bias, however, 1s a misspecifica-
tion of the form of the trend in the shift‘variablesf

This source cf bigs =« the exolusion of independent varig@}gs

correlated with some of those included == is not unique %o the adjustmen”

m?ﬁfi:,,lPdeed» if the model represents resality, then the exclusion of
lagied output (area)®™™ would give an upward bias to the time trend |
soefficient and perhsaps a downward bias to the price coefficient (if ;
output and price in t are negatively correlated). It doss mean;
howsver, that we muﬂt-pe cautious in interpreting the adjustment
cogfficients and long=run elasticities, especia;ly when the latter

%  This in fact ocourred in an estimation of corn supply in Sio Paulo
made by Sergio Brandt et el. The coefficlont of lagged output was
highly significant, while that of time was negative and not

significant at the 5% lsvel. See Batrutura da Oferta de Milho no
Estado de S#o Paulo,(mimeo), Divisio de Econcmia RuraI,s,Paﬁgo,I§64¢;
*## por a proof of the bilases arising from esciuding variables corre=

lated with lagged output, see Marc Nerlove in Journal of Parm
Economics, August, 1958, pp.723-28. ‘

#%% that 1s, a traditional supply function.
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appear very high,® uhile biases in the adjcstment coefficient are
not of great importaics if our main interes: is to show only that

. farmers respond %o prices, they assume ccnsiderable weight if we

are trying to show the hj;aet of stable sgricultural prices over a
period of, say, thraa years, arising from & more effective price
support program,

B. Data Problems

The output and area data supllied by SEP are of doubtful
precision, and the low quality of the data seriously vitiates statisti-
cal estimation of supply response . Reéently 1¢ has been argued 'that
since some supply functions show a significant response of farmers to
relative prices in ¢he /centcres,onth, SEP's data cannot be as bad as
many people have thought, This argument is inconclusive. Even poor
data may show some response to price, but the magnitude of this
response and especially of the response to substitute products may be
" considerably misstated.

In evaluating SEP data we need nct be limited to such specula-
tions, For the State of S#o Paulo we have since 1953 output and area
data estiﬁated by a =cientific sampling of approximately 2,000 farms.
These estimates are cuite olose to independent estimates for coffese
and cotton avallable through IBC's control mechanism and data on
deliveries to cotton mills in the State. SEP's estimates, on the
other hand, are made subjectively by IBGE'’s statistical agents, wany

of whom are in no position to make accurate estimates.

Comparisons of production data rrom t;hese two sources for Sio

Paulo show great dii‘farences both in yeuwtcayear fluctuations and 1n

- ey s

® An example of this coccurs with Sérgio Brandt's estimats of rice supply
in S&o0 Paulo, The cosfficient of adjustment was only .15 giving a
long=run supply elasticity with respect to rics price of 5 10. The
low adjustment coefficient has no sconomic foundsation for upland rice
and appears to be the result of the omission of other variables
correlated with lsgzed output, anq/or a misspscified trend. See Esti
mativas de Oferta ds Amendoim, Arroz ¢ Mamone no Estado de Si¥o Paulo,
(mimeo), Divisgo de Eoonomis Rural, S¥e Paulo, 1965,
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'mnds, as is ahom in Table I. Thp divergances &re especially acute
for corn, rice and beans. Year-to-year flustuations are much smaller,
as & rule, in the SEP data. If such fluctuations are primarily in
respopse to prices, we might expect considerable downward bias in suppl;
elasticities based on SEP figures. The smaller annwal flustuations in
output may arise in part from IEGE's rule that reported declines in
output greater then 3% and increases greater than 106 must be justified

in writing by the statistioal agent,

DER 203 72.6

SBP 9.1 : 25.5
Rice

m ’ m.‘ : ”06

SEP ¥ u°2 . . . «1.0
' m ' 2802 o b 4801

SEP 10.07 . : . '.2“..6
Cotton i

DER 16,3 3.8

SEP ;2.6 ) 1602

DER 2893 ' . 16205

SBP | - 213 ’ 250.1

Sourcess Wﬁgmm Divislo de Economis Rural da Secreta-
' ria da Agrioultura do Estado de Sko Paulo.

- Compariscus betwsen the levels and mwth of output 1930-50
botwnn the. nmmew cmw and m have ulso shown enoTmOLR
aitrorancos, although m this case the Cennus my also be or quoauc«
nable quality.

Agdato, 1955, pp. 61-68.




The indications are, then, that SEP's data are of dubious

quality, as is to be expected given the methods by which they are

gathered. No amount of economwetric manipulation can improve the

quality of the data, and hense all results obtained using SEP's

figures must be taken with a grain of salé.

still more sophisticated supply models could be estimated.

In my opinion, because of the data probles, furthef refinement of the

supply functions is not warr&nt&é; and their rdsults would be of

dubious practical wuss,” The wost 2fficient &ay to improve supply ang

 demand functions fof’ﬁbiicy use is to revamp completely the whole

data system for agrileculture. Progress on this front hus lagged fév

behind the eagerness znd sophistication of econcmetricians in Brazil,



