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Dollar Exchange Rate Variability and Agricultural Policy:
Consequences on World Agricultural Prices with Reference to
Argentina.

by Rinaldo Antonio Colome

The purpose of thls paper is to analyze the consequences of
dollar real exchange rate changes in agricultural machets with
special reference to Argentina. This is done under diffecent
assumptions concerning exchange rate policies for Argentina and
othar countries inveolved, and also under different assumptions on
market structure. Another main interest is also to know how U.5.
agricultural and trade policies influence the markets in which
Argentina sells its products.

Conclusions of the analyeis are that a real dollar exchangs
rate change will have several conseguences for world agricultural
produckt markets, An appreciation of the dollar will result always
in a lower price for the product with uncertain effects on the
guantity traded. This will depend upon the elasticlries and shifts
of the world demand and supply functione, which reflect their
respective rates of exchange, their rtelative importance In the
world market and their net trade positions.

The domestic impacts will depend upon their respactive
exchange rate regimes, The U.5. and other exporters with exchange
rates pn?gtd to the dollar will lose, since will sell less at a
lower price. Countries with floating exchange rate to the dollar
{as Argentina in our example}, will most probably beneflt [as a
whole) since, in spite of the lower international price for the
Trﬁduct, quantity exported and forelgn exchange wacnings will most

ikely increase.

For a real dollar depreciation conclusions are revecsed.

The U.5. agricultural policy 18 introduced in the model
through the effects of the gcan rate. For a real appreciation of
the dollar, the combination of stocking with suppert pricing will
lead to & higher U.5. domestic price than that of the world
market, with less quantity exported. Inm the short run this could
lead to a slight increase in the world market price. However, in
the long run, as the U.S5. and, conseguently, the world stocks will
be increasing, this will tend to lower the world price.

Econometric work done thus far, shows results according with
the model, while it i5 expected that better results could be
obtained Lf a longer period is examined. However, much has still
to be done, specially with respect to the consequences for
Argentina.

The author is Professor at the Wational University of Cordoba,
Argentina, and Visiking Scholar at the Hoover Institution,
Etanford University, Stanford, Ca. 94305-6010. USA. Telex: 348402
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DOLLAR EXCHANGE RATE VARIABILITY AND AGRICULTURAL POLICY:

CONSEQUENCES ON WORLD AGRICULTURAL PRICES WITH REFERENCE TO ARGENTIMA

by Rinaldo Antonic Colome
I. INTRODUCTION

Great advances in research have been made in recent years to
integrate macroeconomic and sSpecific -agricultural and commercial-
policies.

With respect to macroeconomic variables, while the majority of
authors think the linkage goes from macrop variables to agricultural
markets, others focus on agriculture as a source of inmstability
within the overall economy.

This reasoning was mainly Influanced by exploslve changes in
food and oil prices occurred in the sarly seventims. Nevartheless,
David Drden (1988} has found little evidence of impacts on the
macroeconomic varlables arlsing from shocks to agricultural exports
or prices.

Among macroeconomic variables, the exchange rate is one of the
most important one, principally whan -as Orden pointed out- the
exchangs rate moves markedly, as it has over the last years,
regardless of the undarlying causes for the exchange rate
realignment, That 1s, the exchange rate itself is the maln
macroeconomic variable of interdast for some purposes.

Por most werld agricultural products, the United States dollar
=xchange rate is of extreme importence, since the majority of
agricultural prices are set in this currency.

Consequences of changes in the dollar real exchange rate have

been studied for domestic United States (U.5.) markets and also Ffor
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the world and overseaE markets.

According to Johnson, Grennes, and Thursby {1977) “an
insightful paper by Schuh called attention to the relationship
between currency markets and agricultural product and factor markets.
He argues that overvaluation of the dollar prior to 1971 depresssd
the prices of 0.8, agricultural products...”. The authors say that
their article is an attempt to test that hypothesis by considering

the exchange rate and other explanatory variables that should also
affect agricultural prices and compare their relative ilgp:tln:-. The
variables selected from orthodox trade theory are taciffs, export
taxes, and transport costs. They found many distortions in the
agricultural pricing of grains. In addition to a dellar devaluation
that took place in the early seventies, all major importers and
exporters, except the United States, adopted protective policies to
insulate their consumers Erom shatply rislng prices. They found that
a dollar devaluation had a smaller ilmpact on the U.5, domestic price
than forelign commercial policy, and that fragmentary evidence
indicated that continuation of distortions in 0.5. shipping policy
was a5 important as the dsvaluation of the dollar.

Chambers and Just (1979) say that, thus Ear, the cesults have
beaen mized. While Schuh, Fletcher, Just, and Echmit have suggestad
that exchange rate devaluvations have been an important determinant of
agricultural exports and have led In part, to the high domestic
prices of the early 1970s, Vellianitis-FPidas, Kost, and Greenshields
~like Johnson, Grennes and Thursby— have found that the exchange rcate
devaluation had relatively little impact on the agricultural sector

of the economy. Chambecrs and Just say that it appears that the
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divergence In the results may be due to the alternative specification
of exzport or excesg demand and supply equations, and therefore, theliy
purpose on thelr paper is to review critlcally both the theoretical
and empirical results. They found that empirical results including a
geparate sxchange rate variable have tended to suggest that U.5,
sgricultural prices are exchange cate elastic and that exchange rates
pre lmpoctant determinanis of agricultural trade flows,

Collins, Meyers, and Bredshl (1980) chserve that while the
dollar has depreciated against the currencies of many developed
countries (in the seventies) it appreciated agalnst those of many
iess developed countries. Thecefore, an analytical model that
conslders multilateral exchange rate is essential. They also
lncorporate rates of inflation and trade restrictions. Am important
concluslon is that the computed exchange rate effects on U.5.
commodity prices, despite abstractions, consider many Eactors
heretofore ignored by researchers. They say that the strengih of the
model lies on the simultanecus conslderation of prices, consumption
and production levels, and exchange rates for a neacly exhaustive set
of majer trading nations, The advantage of integrating alternative
prices and Intervention policies is that it moves distinctly toward
realism.

Chambere and Just (1981) have found that exchange rate
fluctuations have had a significanl real impact on agricultural
markets by altsring the volume of exports and the relative split
between axports and domestic use of the three commodities considered:

wheat, corn and soybean.

A comprehensive model which integrate macroeconomic varlables
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with taxes and subsidies in the U.8. agricultural sector ks the one
of Rausser, Chalfant, Love, and Stamoulis with special emphasis on
money markets.

Longmlce and Morey (19813} developed a graphic analysis to show
how a real appreciation of the U.5. deollar affects trade and prices
for the U.5. domestic markets, the U.5. exports: and overseas domestic
markeate. They aleo analyze how the U.5. CGovernment programe modified
market adjustments. Based on Collins, Meyers, and Bredahl (1980},
Longalre and Morey developed an analytical model, which ls used for
the empirical research.

Along the same line of Longmlce and Morey (1983), HoCalla and
Josllng (1985) developed a madel to analyze the consequences of a U.5
dollar appreciation on world, U.5. domestic and overscas wheat and
cotton domestic markets. They assume that the wheat mackel has four
participant countries including two experters, the United States and
Argentina, and two importers, Egypt and Mexico.

The purpose of this paper is to advance In this line of work,
trying to analyze in more detail the consequences of dollar real
exchange rate variahility for Argentina. This is done under different
assumptions concerning exchange rate policles for Argentina and cther
countcies involved, and alsc under different assumptione on marker
structure. A major point of interest ls also to study how U.S,
agricultural and trade policies influence the mackets in which
Argentina sells its products. Emplrical work is done -in this Eirst
step- to test the effect of the variables constdered on the
international prices relevant for Acgentina. A Future task will bhe to

dgtimate the 1:pahl on Argentine export markets, on how argentino
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exchange rate behaves with respect to the one of the U.5., its impact
on international reserves, domestic markets, changes on welfare, and
on prices received by farmers.
II. A BIMPLIFIED WORLD AGRICULTURAL PRODUCT MARKET WITH U.S.
AGRICULTURAL POLICY
A. Basic Assumptions

Assume that: 1) The suppller countries are the United States,
Argentina and "other countries™ (OC). On the demand side let us
consider just “"other countries”.
1) There are two international currencies which derermine two aceas
of prices, transactions and payments. The currenclies beling: a) the
U.5, dollar (USS) area, and b) another area composed of a basket of
hacd currencies represented by the yen. All countries belong to one
of these areas and have their exchange rates pegged or floating with
respect to one of these turrencles. The effect of a change in the
exchange rate of one hard currency are, obviously, different
according to the type of exchange rate of the varlous countries.

These possibilivies are shown in Chart | and analyzed below.

CHART 1
EXCHANGE RATES WITH HESPECT TO THE U,S. DOLLAR AND THE YEN
Pegged Exchange Rates Floating Exchange Rates
0. of Q. of 0.0f 0.8, 0. of Q. of
dollars 5 Cl dell. doll. § CI per yens
per § Cl1 per Yen per 1 dollar pec § 2
yen
1 L 1 i 1 1 1
11 1 1/2 1/2 L 2 1
III 1 i F 1 1/2 1

References: I. Initial Position {(eguilibrium). I1. U.5. Dollar

lgp:l:iltiun. ITI. U.5, Dollar Depreciation, § Cl; § C2: One unit
of countcy 1 (or countcy 2] currency.
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In stage I all currencies have the same value; they can be
exchanged one to one., In stage II there is a real appreciation of the
dollar. Let us look at this case taking Argentina as an example. IE
Argentina has & pegged exchange rate to the U.5. dollar, it will also
appreciate its currency in the same percentage as the dollar, to keep
the same exchange rate. That is to say, for Argentina the value of
the dollar will still be at one avstral |A). Assuming zn appreclation
of a hundced per cent, the austral will buy just one half of the
number of yens as it did before. If Argentina -or any other country-
has a exchange rate floating vis-'a-vis the dollsr, a real
appreciation of the dollar is equivalsnt Lo a depraciation
{devaluation) of the austral {(and othar floating curcencies).
Argentina gets two dollars for each austral. Obviously, the converse
reasoning applies for a dollar depreciation,

B, Floating Exchange Rate for Argentina

1. The Initial Positlon

Lef ue start the anslysls asssuming Argentina has its exchange
rate flpating vis-*a-vis the dollar. The case is5 illustrated Ln
Figure 1. Bection a) shows the domestic markeb far Argentina, Demand
(Da) and Supply (5a) functlons are depicted as being in australes
(A}, In absence of foreign trade, the domestlc price would be very
low since the country has low productlon costs. Section b} shows the
axcess supply function of Argentina (ESa) denominated in 0.5,
dollars. We will assume -as it is the case for most agrlecultural
producte- that prices are denominated in U.5. dollars.

In the next panel (section cl the excess supply for the Unlted

Btates (ESus) is depicted, kinked at the intecnal support price |11,

-
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The sxcess supply of other exporting countries (OA) is not shown,
since the supply function of those countries whoss currencies are
pegged ro the U.S5. dollar, will behave in similar fashion as the one
of the United States. For those with floating exchange rates their
supplies will be similar to the one of Argentina. The relevance of
looking at them separately will depend upon the market structure for
the product analyzed. Summing up horizontally all the excess supply
functions (including the ones for other countries yields the world
export supply function (Sw) |section d}.

Bection =) shows the aggregate excess demand function for
countries with pegged exchange rates, while the one for countries
with fleating exchange rates is in section £). The horizontal
summation yields the world demand function (Dw).

The world market is5 in equilibrium at Pw. and guantity traded is
Ow. At that price -and assuming neither trade barriers nor
transportation costs- Argentina produces gs, sells gd in the domestic
macrket and Q¢ in the world market (section b).

2. A Beal U.5., Dollar Appreciatiaon

Wow assume that the dollar appreciates in real terms relative to
the yen. If Argentina has a floating exchange cate to the deollar.
keeping its exchange rate at the ipitial position relative to the yen
has the same effect of a real depreclation [relative to the dollar).

The consequences for the market are as follows: As the Argentine
exporters sell their dollars earned in foreign trade in the domestic
market, they get now more australes Lhan before for each dollar. The

price in australes will be increased in the same percentage as ths

dollar appreciation. The higher the price the larger the guantity
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gupplied and smaller the quantity demanded. Analytically, this is
equivalent Lo an ad valorem export subsidy on Argentine exports. An
ad valorem subsidy will make the dollar (excess) supply function
rotate downward from ESa to ESa* by the percentage of the austral
"devaluation” (ceteris paribus).

The dollar appreciation will not have (ceteris paribus) any
effect on United Etates excess supply function, eor in other countriem
with exchange rates pegged to the U.5. dollar. Consequences for
counktrias with floating exchange rates will be similar to the one for
Argentina, By adding all the excess supply functlons we get the new
world supply function, labeled Sw'.

On the demand side, for countries with floating 2xchange rates
to the dollar, a dollar appreciation has the sffect of an lmport tax,
rising domestic prices. Consequently, for any international price,
demandecs will be willing to buy less than before, according with
their respective demand cutves. In such a case the excess demand
curve will rotate downward to the left from Enfr to EDfr', by the
percentage of the real appreciation of the dollar. For those
countries with eschange rates pegged to the U.5. dollar, thelr excess
demand does not change [ceterie paribus). 8y adding again
horizontally the new excess demand with the unchanged ones we get the
new world demand function Dw®,

The new world sguillbrium price is Pw’, lower than the previous
one. The guantity traded will be larger or smaller depending upon the
elasticities and on the size of shifte of the world demand and supply
functions. These functions reflect the characteristics of different

countries: such as thelr rates of exchange, world market shace and
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net trade positions. In this example, quantity traded is alsc less
than before.

Let us now analyze the impacts on domestic markets. AL the new
world price Pw’, Argentine exportere increase sales from Q to Q. In
spite of the fact that the international price ie now lower, @l
translpates to auskral price via the old excess supply function ESa.
This results in an increase in domestic (austral)] prices to Pa’,
Producers are now better off and, obviougly, consumers are wocse off.
The Argentine foreign exchange #arnings in this example are marked in
rigure 1 b) by vertical hatchlng, while losses, as a conseguence of
the lower intacnstional price, are marked by horizontal hatching. The
net gaina in foreign exchange depends upon the elasticlities of the
Argentine excess supply functlions and the elasticities of the world
demand and supply functlions. The more Ilnelastic the supply and demand
functions, the greater will be the decrease in price. The greater the
number of suppliers the more elastic will be the supply function and
the smaller will be the decrease in price., If Argentina is a small
countcy in the market for a particular product, its impact on the
world supply and in the change on price will be small. This will
benefit Argentina since the gains in foreign exchange could be much
greater than the logses and the producers’ income will also increase.

The United States sells lesg at a lower price, which means
losses in foreign exchange -shown Lln sectien ¢} by the horizontal
hatched area. There are also increases in Government coste as
surpluses increase and prices fall bellow support levels.

On the demand side, impacte will depend upon the rate of
sxchange. Those countries with pegged exchange rates to the dollar
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will benefit since they will buy more guantity at a lower price and,
in terms of welfare, consumers will be better off, as the consumer
surplus increases., If the agricultural good l=s produced in the
ceuntry, farmers will be, ocbvlously, worse off -unless the govecnment
pays a subsldy, in which cese the society will !cee part oL the
benefits gained by importing the product ar & lowe. price HWith
respect to foreign exchange sarnings, net galnz w.ll Aepend cpon tie
elanticities pf the cespective demand fupcciony lor gach countpo, I
the demand ls inelastic, as we assumed 1n Lthe rra=ple, the Lsll wn
the International price will yleld a aest foreiqe =z_hAng® saving.
Convacsely, if the demand i1z elastic, the count:zy =1il spavl more on
lmports.

For countries with floating exchange rates the effects are much
more complicated. Whether the country will buy wmore or less depends
upon the elanticity of thelr excess demand functionz (the old one and
the new ona} and how much the international price has really fallen,
Kost probably the countty will buy less, as Lt is the case in this
tsample. Consumers wlll have to pay more; Lhe pew guantity gd* must
be converted in domestic curcency off Lhe old excess demand functlon
EDfr. Alse welfare, meacured by the consumer surplus, will decreane.
Producers vwill be bette: off, since they «ill get a highsy prire For
more production, which could substitute pajtialey gt tokally the
raduction in imporcs depending the slasticivies nf supply and demand
functions, Finally, concerning the frreige cx. hange varnings, Lhe
country will always spend less.

Summacizing, & dollar appreclation will aleays result in a loweg

world prlce for the product with uncevtainty i1n the quantity traded
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The United States and other exportere with pegged exchange rates to
the dollar will definitely lose, since they will sell less at a
lowexr price. Argentina and other exporters with floating exchange
tate will probably benefit slnce, Iln spite of the lower price, the
quantity exported and foreign sxchange sarnings will most likely
increass

The analyeis for o specific agricultural export product for
Argentina will lead to & more accurate conclusion. The best situation
for Argentina is when all the importing and exporting countries have
pegged exchange rates to the dollar and Argentina is a small country
with floating exchange rate. In this very particular case the world
price will remain the same and Argentina will get the biggest
increase in foreign exchange earnings and Argentine producers the
highest domestic price. If Argentina i a big country Ln the market
of this product, the internatiocnal price will tend to fall and traded
guantities wlll increase. For Argentina, foreign sxchange earnings
and domegtic prices will decrease. Assuming that exporters with
floating sxchange rates enter to the market, the price will tend to
decrease more and the guantity traded to lncrease. The entry of
lmporting countries with floating exchange rates will lead to the
model already discussed.
3. Removing the *"Cetecis Faribus" Clause

If we now remove the "ceteris paribus™ clause, a real
appraciation of the dollar (an sustral “"devaluation®)} would lead to
saveral other effects, both on supply and demand.

On the supply side: a} It will lead to an increase in

production costs since the price of imported inputs will now increase
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by the percentage of the “devaluation®. Altnowgh lmported inputs are
not a significant part of total cosrs, the eunply funcrion will still
rotate slightly to the left.

by AE B conseguence of the inc.ease i1n prrres , aerivultural
traded goods relative to Lhe agrlcultucal poi- L-rded yoods, Earmers
will Ery to incrwase the ploductiern <t the foemer. Thers= aie three
possibillities {(or a combinavion of
tham): 1) To devobe moce lapnd, albiouwch fawie “E 18 (o8 such room o
do this since production of the Pampesc Roenié s o= ajmosy tocally
tradad. However, a tesliccavior of fm g vcowvlue vuve grare n Cavag of
grain by moving beeediog catile bto wmicgioal to = wnere o sxporl
producticon is possible. Land deversd Lo disiy produets could
partially be reallocated to grain productian, since some of their
exports are done with a private subsidy -from the same dairy Farmers
and the daity tndusrty. £ Better re'ative pric o Lo, traded goods
will lsad to an increase in preducticn &y invrodycing new techuology
which wsually will lead to 3} increasing inpwls Siher thap land;
mainly by lnerecsing the use éf tndusc | zal copets Like Ferpilloses,
chemicals and eguipments (with Same sapstted components), These
increments Llp production will shift the domestic supply functicon ko
the right tn 53" and &4 new excess supply Sunction fou Argenbt.ina ESa’
ghould appear to the cight ofF ESa. ALl theuwe sovaments are depicted
in Figuie 1, eectlons a', b*, ana ¢’.

on the demand side, the "devaloaclion" F the gur+ral increases
prices of ttaded goods (mainly "wage jood.") ard inputc for consumer

gocds and, thererfore, the consumer price inded (ZPI) goes up. Rlseo

gome other consumer imports will increase in prics cousing a
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reduction in real disposable income for the non-agricultural sector
of the economy. As the majority of the argentine population is im
this sector, the demand curve shifts to the left, to Da’. .

The combination of these two expected shifts, the demand
function to the left and the supply function te the right will lead
to a shift of the excess supply function to the right to ESa". This
will cause an improvement in the results obtained for the "general

case”.

C. Pegged Exchange Rate for Argentina

If Acgentina had a pegged exchange rate, when there is & real
appreciation of the dollar, the austral would also amppreciate in real
terme by the same percentage s the dollar. In this case Argentina
will suffer the same consequences as the United States. That is, the
excess supply function will not change, ceteris paribus. Therefore,
at a lower international price a Emaller gquantity will be produced
and exported, foreign exchange earnings will decrease, and production
for domestic market will increase, Consumers will be, obviocusly,
better off, but the country as a whole will loose. Removing the
ceteris paribus clause, will probably result in a ghift of the excess
supply to the left worsening the countcy's position.

D. Introducing the Effects of United States Agricultural and

Commecrcial Policies in the Marketl

United States agricultural domestic and trade policles which we

assume are most relevant with respect to our work are
a) Export PIK. Among the several instruments cof commerclial
promotion, the most important oene is the sxport PIK. AE this program

was established for the years 1986-88, it has no effect in the period
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analyzed, which finished in 1986.

b) P. L. 480. The Agricultural Trade and Develoupment Assistance
Act, known as PL (Public Law) 4B0 is probably the trade instrument
with more tradician. lctnrﬂlnq‘WLth this law, the government of the
United Gtates can granl food eor =wll foodstuffs at very favorable
conditions to low Income countries, To the extend that these
countries are not potenkial demanders in the world agricultural
marhets, ilw effects can ba iguored.

c., Target price: This pollicy has the elfect of increasing
piodiucticn, as Lt is higher than the world macket price. Howsver, at
the same Eime, a5 it 18 combined with land diversion and set-aside,
will bring & reduction :n production, Its oveetall effect on world
price for each product depends on several circumstances, and one
masedie could kalance the other. For this reason it 18 not consideced
in our analysis.

d, Peyment In Kind (FIR) Program. This is another important
instrument, in force Erom the agricultural yeac 1982/83, As this
messure has also a short periocd of overlapping with the period
studied, it is agsumed it hawve had no effect.

€. Loan Rate. As thi5 measure could combine support pricing with
stocking, it can produce important effects on LS exports, US and
world stecks, and finally, on world prices. Their expacted effect are
25 foliows:

For a real appreciakticn aof the US dollar, it wae showed it will
tesult in a lower world prive in doilars Eor the agricultural
rroduct, with wncertainty in the guantity traded, The United States

will sell lees at a lowar piice. 5o, the combination of stocking with
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support pricing will lead to a higher US domestic price than that of
the world macke: with & less guantity exported. In the short rum this !
could lesd to 2 slight increase in the world market price. However,

in the long run, as the US and, conseguently, the world stocks will

be increasing, this will tend to lower the world price. The loan rate

is the most price-dlstorting aspect of the US cetwals progeam, and

for this reason this variable wae introduced in the estimated model.

It is expected that thie policy will have an inverse relationship

with the world price in US dollars for the agricultural product.

Dbviously, world stocks should also be introduced in the model and

also an inverse relationship with price is expectad.

TII. EMPIRICAL RESULTE
A. Data Analysls

In order to get & rough idea of the relationships betwean the
main variables that entered in the model previcusly discussed, some
diagramg will be presented.

Figuce 2 ehows the behavior of the US dollar effective (nominal)
exchange cate (against 15 other industrlal-country currencies) and
the real exchange rate. The most important thing to notice is the
I close relationship between both variables.

In Pigure 3, prices im 1980 dollars of grains relevant for the
. and Argentina are depicted; they are: wheat, cormn, socybean,
m, and sunflower. They show a slight downward sloping trend,
and also a pick during 1973 and a lower one in 1974,
‘The other figures are assoclations diagrams constructed in the
: way: Flrst the dollar exchange rate is ordered from the
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loweet to the highest value obeetved in the period analyzed. This
will give then an increasing "trend® for this varlablae for the
rearcanged years, Then the second variable, the one that will be
relioted to the exchange rate, 1s grephed according te the values that
it takes in the corresponding year.

Four msgociatzon diagrams are presented. Figure 4 shows the
arkachation Detween nomipa: prices of wheat, corn and soybean with
ti.. etfencive fuzhinal’y excharge rate., While in Flgure 5 this
sesccral ap is with nomings prices of sorghum and sunflower. Flgure 6
clwe the srzeciation between real prices of wheat, corn and soybean
withh b se3] mrchange rate and in Pigure 7 the aesociation is with
fiu 7131 prices of sorghum mnd sunflower.

figures 4 and 6 shows 8 clear negative association between the
rominal prices of wheat, corn, and soybean with the effective
wx-hange cate; and between the same variables in real terms. This is
wt the case for sorghum and sunflower, where a small negative
aasociation is found.

In the Jafferent Eigures Lt can ne noticed the extreme valuas of

kha warfables in the years L9717 and 1974, This could be a reflection

t {he oie EPrade.
It 1zonur tnric Analiis
= Eha SR

1y he descriptive and graphical analysis developed in Section
g S tapidest stiuctnral model foar price and quantity determination
Wide presented. Yrom this structural model, cwe reduced eguations can

L wfe iven, wow Eor puice and another for guantiky of Lthe

eoileUltussl groduct . For the muoment only the reduced form for prices
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will be discussed.

Two altecrnative reduced forms will be proposed. The first

aspsumes instantaneous adjustment; and the second assumes a very

simple partial adjustment mechanism.

tepresanted by:

(1) 1n#' =ag+ a; 1n B) | «ayln

05D1¢ * nﬁt + o

12) 1m pl . by + by In zjt_

14 1

i
hﬁﬂ?t - h6 t bT lnp

The variables are defined as:

=

Formally, these two cases ace

th-& + 2y In St + l‘ﬁ73

+ by In LR, _, +by In §, +b,D73 +

)

llt is world pricee of wheat, or corn, or soybean)

al is & constant;
Ejt—l is the US dollar exchange rate
for the reall.

gt

¢ 16 the stock of wheat, or coarse
D73 is & dummy variable for the year
D74 is a duamy variable for the year
t ls the time trend;

Plt—l is price of wheat, or corn, or
u, lor ﬂtl is the error term what is
secially uncorrelated.

The exchange rate and loan rate

lagged one year with respect te the
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|EE for the effective, and ER

grains;
19273,
1874

soybean lagged one year.

assumed to be homocedastic, and

variablegs are presented as

dependent variable, because they



fepresaent the expectation of these variables for period t.

The models are presented in logarithm terms, and a nominal and
¢eal version of them estimated. Even though the structural model will
generate a reduced form in real terms for the prices of goods,
exchange rate, loan rate, and atock, it is posslble to extend it to
the variables In nominal terms.

As the models (1) and (2) are specified, 2, stands for exchange
rate elasticity of price both in the short and long-run; and by
represents the short-run elasticity in the partial adjustment model.
The same lnterpretation holds for the other warisbles. The long run
glasticities could be obtained by dividing the short run coefficients
by the coefficlent of the lagged variable substructed from one.

The coefficient af the tlme trend represents the average rate of
growth of the prices, after having taken out the other determinants
af the price behavior. Other variables, not considered in the model,
could caussa this independent trend.

In equation [2) the lagged variable , I“PL-I' could either
represent the partial adjustment of the effects of the independent
varlables on In Ft ; or one could interpret it as testing the
importance of the behavior of InP, as an stochastic process, of the
first order autoregressive model. In both cases, it is very

convenient to verify the stabllity of the results of the First model.

2. Econometric Results

For the two models two pericds were usad for the estimation:
Period (&), far the years 1971-1986 (except for cotn, which is
1972-1986); and pericd (b) for years 1975-1986, since the stock

variables were available from 1975 on, In all cases, equations with
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the highast r?

and highest ¢t statistics values were selectad.
4, Estimates in nominal values.

Table 1 shows the results of the estimates of model (1) in
nominal terms. Therefore, the independent variables llke the exchange
rate, the loan rate, and price lagged ane period are also in nominpal
values. Also for the dependent wvariable, which 1 the nominal price
of wheat, or corn, or soybean.

For period (a) the Rz are quite high, bukt they are lower for
pecicd (b), as should be expected as this is only twelve ywacs ‘ong.
For the same reason the values for the Durbin-Waston test fall in the
indeterminate zone.

For both peciods the cosfficients of the intercept are
significant at 99 % confidence level.

All coefficients of the sxchange rate wvariable (EE) have the
expected sign according to the implications of the model developed
before. For period (a) and for regression WINbL' in period (b}, all
are Blgnificant at 99 % af. For the other regresslon of wheat it is
significant at 95 % while for corn it is at 90 %.

With respect to the coefficients for the loan rate (LR}, one
has positive sign and the two others negatives, all in period (a).
but only the one for wheat -with positive sign- is significant (at 98
%). For period (b) the coefficients of thls variable were naot
significant and, when Included, they lowered both the R and the R?,
s0 these regressions were not selected. The exception was regression
Winb, and for that reason was Lncluded.

For the stock variable all coefficients have also the expected

nagative sign, but only the one for eguation WINR' is significamt (at



the level of 95 %). It must be pointed out that the degrees of
freedom are fow, as it is a very shoct period. Wevertheless
regressions were computed to kmow if at least the sign of these
coefficients are as expected. Weither the stock for corn nor for
soybean wae obtained, but just for coarse grains (corn, barley and
sorghum). As corn is by far the most lmpocrtant of these grains, the
stock of coarse grain was used as a proxy for stock of corn.
Hevettheless, the stock of coarse grains is not representative for
soybean, and for this reason, these regressions were excluded,

For perlod (a) two dummy variables were introduced to neutralize
the effects of the big increment In prices during the oil crisis. The
coefficiants for both variables are significant at 9% % for wheat;
they are not significant for eorn, and the dummy wvariable for 1973
iD73) is significant at 99 % for soybean,

The trend variable ls significant In all regressions -many of
them at 59 %. AE expected in a case of nominal variables, all the
aogEficients have positive signe -and are guite high-, which means an
upward shift of price functions over the time.

Table 2 summarize the estimates for nominal prices of wheat,
corn, and soybean under the partial adjustment assumption, model [(2).
Due to the small number of observaticns, only period (a) was
selected,

In all regressions the Rz

are high. Although not direckly

applicable, the valuss for the Durbin-Waktson test are showed,
Coefficients for the constant are significant, except for S5B2.
The coefficients for the exchange rate all have the expected

negative signs and are significant for wheat (98 %), and corn (95 %),
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while they are not for soybean. These elasticities are lower than the
ones obtained from the instantansous adjustment model. It has to be
remember tha®. these are short run elasticities. In order “o get the
long run elasticities each cosfflcient should be divided by the
coefficlent of the lagged variable subtracted Erom one.

For the loan rate, the coefficients are positive in the case of
corn and SINa and negative for SINa', but no one is significant (only
the one for corn could be significant at the level of B0 k).

The coefficients for the lagged varlable have all positive sign
and all are significant, This could be intecpreted as indicating that.
the model ig autorregresive of order one, Also, the values for the
coefficients of wheat (0,.53) and soybean (0.66 and 0.54) would tell
that the adjustment of their respective prices to changes in the
independent variables will take a little bit mores than two years.
While for corn the adjustment would take three yewars, slnce the
coafficiant is 0.73.

The dummy variable for year 1973 is signlficant Ln all
regreseions at 9% 1 and the one for year 1374 is at 55 R.
Coefficiente for D73 are in the majority of cases higher than for
D74, as it was expected according to the higher incresmse in prices in
19713,

b. Estimates in real values,

But let ws now move to the most Llnteresting econometric results,
the consequences of real changes of the variables in the
determination of the real price of sach of the products analyzed. As
before, the two models were estimated, The results of model (1) are

shown in Table 3, while the ones for model (2) are in Table 4, in
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both cases for the same periods {a) and (b).
2

Looking at R* and at R* in Table 1, it can be seen that the
degree of explanation for most of the regressions is quite high, and
batter than the ones for the seme model with nominal prices (Tablae
1). As in the previocus cases, and for the cteasons already discussed
the Durbin-Watson statistics Fall Iin the indetecminate zone.

The coefficients for the constant terms are all significant at
99 %, except for the one of corn in period (k] which is as 90 %.

Estimated coefficients for the real exchange cate all have the
expected negative sign in pericd {a}, and all are significant -for
wheat at 99 V- except for the corn eguation. For paricd (b) the
coefficlent in the wheat equation 18 negative while the one in the
corn equation is the only one positive throughout the regressions,
but no one significantly different from zero,

The coefficients for the loan rate show negative sign, and in
the soybean eguation are significant at 99 4. For wheat and corn
the coafflcient for the loan rate is not significant [far wheat it
could ba at BO %),

The stock varlable has the expected negative sign. The
cogfficient in the wheat eguation is significant at 90 %, while the
ong in the corn eguation is not.

As bsfore, the dummy variables are significant in the majority
of cases, and several at 9% §.

Bomething very lnteresting to notice ie that the coefficients of
trend (all significant, except the ones of wheat] has now pegative
slgn, indicating the diminishing In real prices through both perlods.

In tegresslons in nomlnal values the trend has positive gign and
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guite high values £ . the coefficients.

Finally, Table 4 summarizes the results of model (2) -partial
adjustment assumption- In real terms.

Coefficients of the intercept are significantly different from
tero, except in regression of corn in period (a).

All coefficients of real exchange rate have the expected
negative sign, but only ths one of eguation for wheat in period (a)
is significant (at 95 %). As in the same model, but for the case of
nominal prices, their values are lower than the onas obtained {n the
instantaneous adjustment model. 1t should be remembsred again that
these are short run elasticities; the long elasticities run may be
obtalned as before.

For the loan rate, the coefficient in the eguation for corn is
the only one with positive sign through both sodel in real terms.
Howover it is no significant. In the egution for wheat and soybean it
has & negative slgn, but only the last one is significant {(at 95 %).
As expected -short run elasticity- this is lower than the two other
abtained for the same period with model (1).

The etock variable ghows the expected negative sign, but in no
case Lt ls signiflicant.

Price lagged one perlod is significant for corn (99 %) and
soybean (95 %), but not for wheat in period (a). In period (b) nons
of the two are significant. Mo long run elasticity can be obtained,
gince in the cases when the coefficients for the lagged variable atrs
significant, the coefficients For the other variables are not.

As before, the dummy variables were significant; all at 99 %,

except for the one of corm which is at 95 %.
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€. BUBEBIY.

All exchange rate elasticities have the expected nagative sign
according to the implications of the model (except for one case, not
eiymificant), In 62 % of the regressions estimated the coefficient
was signdficant, most of the times for the models in nominal values.
Al=o the elasticities are higher —in absolute values- Eor these last
canes. Obwiously, short run elasticities are lower than the ones
s ained hy the instantanecus adjustment model, Lomg run elasticities
wera nol computed, because when the coefficient for the Bx:hanga rate
was rignificant, the coefficient of the price lagged was not, and
“iogwergely. With respect to each product, wheat is the grain with
gtedbter stability and -except for model 1, period (a}- the
zlapticities are higher than for corn or soybean. This could be
shawling greater substitutability among corn and soybean.

With respect to the loan rate the mest televant thing is that
ihe only significant coefficient in nominal terms ls positive, and
Liat is the sign for most cases for these estimates. However, for the
actimates in real terms, all the signes are negative. This is what is
expected according with the model. While in nominal values the loan
rate combined with etocking can in the short run ralse warld prices,
in the long run and in real terms, it would tepd to lower thesm.

The elasticities of stock all have negative signs, as axpected,
while opiy in two capes the coefficients were gignificant. However it
ie probably due to the period analyzed being too shert.

sccording with the coefficients of price lagged, adjustment is
facter for wheat than for soybean, and specially for corn.

Finally, trend is always positive for the estimates in nomipal
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values -according with inflation-, but is always negative in real

values, indicating the diminishing ln real prices through the time
for both periods.

Table 1. QLS estimates of the reduced form for nominal prices of wheat.

corn, and soybean, under the instantaneous adjustment assumption.

REG. # VvARIABLES Hz I"l2 D
Conét. Exchg. Loan Stock B3 D74 =
Hatw Rate (&)
|EE) {LR)
Pericd (a): 1971-1984
WiNa 8,98 -1.43 0.38 0.4% 0.3 0.03 0.%5 0.9z 2.l0
(6.67) (4.26) (2.96) (4.69 (3.72) (3.37)
ClHa 14.51 -1.91 =0.44 0.21 0.29 0.09 0.7 0.% 1.45
(4.44) (3.66) (1.18) (1.20} (1.60) (2.35)
SlHa 14.11 -1.81 -0.134 0.46 0.19 .07 ©0.85% 0.77 1.21
(6.58) (5.4L% 41.37)% (3.42 {3.35% 1359

period (b}: 1975-1586

WiNg 11.30 =1.32 0.2 -0.3% 0.05 0.79 0.7 1.59
(4.15) (3.38} (0.94) (1.18) {2.60)

WiNb' 12.93 -1.36 =0.57 0.07 0.7T 0.6 1,58
(7.66) (3.54) [2.11) [4.05])

ClNb 9.94 -0.92 -0_32 0.0% ©D.44 0,22 1.62
(4.39) (2.01) [1.61} {2.19)

Beferences: W, C, and 5 are wheat, corn and gdaybeans respectively., Const.
is the constant. D73 and D74 are,the dummy variables for,years 1971 and
1974, respectively; t is trend,R” is the R squared and R® ls the adjusted 1
squared; DW ls the Durbin-Watson Statistic. The numbers in parenthesis
undecr the value of the coefficients are the values of the respective ¢
statistic in absolute value. All the coefficients are elasticities except
for trend and d variables. For corn period {a) {68 always 1972-19B6.
Source; Prices, Bolsa de Cereales de Buenos Aires, Wumero Estadistico L986:
Exchange rates: Morgan Guaranty Trust Company of Wew York, "World Finmancis.
Markets”™, several issues; Loan rate: US Department of Commerce, Statistica.
Mbstract of the United States, 1987 (the loan rate was deflated by the US
WPl source: IRF, 1¥3); Stock:, FAD, Wonthly Boullietin, several issues.
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Table 2. OLS estimates of the reduced form for nominal prices of wheat,

corn, and soybean under the partial adjustment assumption.

HEG.#
Conest. Exchg.
Rate
(EE)
wika 7.89 -1.2%
12.761 (2.75)
~iNa  3.96 =-0.79
(2.36) (2.38)
LANB 1,58 -0.53
(1.94} (1.48)
SiMa T7.58 -1.01
(1.37) (1.72)

iferences: Samas as

VARIABLES
Loan Stock PFrice D73 D74
RAtE (5) Lagqld
(LE]) [P t-l‘
Period (a): 1971-1586
.53 D.a%
(2.92) {3.30})
0.21 0.73 6,53 0.35
(1.74) (4.21) {(3.22)(2.58)}
0.09 0.66 0.56
[.81) (4.39) (4.37)
-0.16 0.54 0.54
(0.59) f1.81) 13.97)
Table 1.
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0.03
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Table 3. OLS estimates of the reduced form for real prices of wheat, corn
and soybean, under the instantanecus adjustment assumption.

Const. Exchg.

WiRa 11.48
(8.70)

Claa 9.27
(4.39)

SlRa 8.41
(5.98)

liLl'lﬂ.li

(7.93)

S1Ra"10.52
{7.52)

Wikb 8.58

(5.22)

Cilrb 4.94
(2.20)

References:

Rate
{ER)

-1.07
(4.16)

-D.48
(1.26)
-0.77
(2.49)

-0.88
(3.02)

-0.92
(3.00)

~-0.41
(1.05})

0.24
(.57}

VARIABLES
Loan 5tock 073 D14 t
Rate (5)
(LR}
FPerlod (a): 1971-1986
-0.41 0.47 0.45 =-0,01 0.92
(1.74 {4.27) (4.01) (1.64)
-0.46 0.27 0.312 -=-0.03 D.84
(1.44) {1L.61) (2.09) (2.50)
0.52 0.24 -0.03 0,86
13.70) (1.78) (3.42)
=0.36 0.53 0.20 0.87
[3.55%) 13.81) (1.41)
-0.38 0.52 0.18 0.87
[3.44) 13.54) (1.20)
Feriod {b): 1975-1986
-0.52 -0.01 0.88
11.96) (0.82)
-0.23 -0.,05 0.a7
(1.33) (2.13)
Table 1, except that all the varlables are
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Table 4. OLS #stimates of the reduced form for real prices of wheat,
corn, and soybean, under the partial adjustment sssumption.

Reg. i VARIABLES R R DW
Const. Exchg. Loan Stock FPrice D73 D74
Rate Hate {58) Ligged
[ER] {LR) By 3
Pericd {al: 1971-1%46
W2Ra 7.60 -~-0.84 =0.17 0.33 Q0,57 0.41 0,92 0.8 1.11
12.43) (2,.49) {.56] (L.60) (5.34) (3.42)
Cdha 2,62 =0.37 Q.09 0.70 0,49 0.29 0.86 0.78 2.32
{0.75) (1.03) (.26} {3.01F (3.58) (2.02)
B1Ra .22 =0.35 -0.26 0.45 0,55 .89 0.Bs 1.82
{1.98) (0.84) ({2.41} (2.30) (4.41)
Period (b): 1975-1586
Welhy 7.%0 =0.52 =0.43 p.22 0.89 0.85 1.54
{3.65) (1.50) f1.53) (1.08)
S H E.A% -0.38 =0.37 0.25 0.80 0.73 2.i18
12.15) (4.1l tl.48) (0.78) .

iLldrencaess Same as Table 3,
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IV. CONCLUSIONS

A real dollar exchange rate change will have several
consequences Eor world agricultural product markets. An appreciation
of the dollar will result alwaye in @& lower price for the product
with uncertain effects on the guantity traded, This will depend upon
the elasticities and shifts of ths world demand and supply Eunctions,
which reflects their tespective rates of exchange, their relative
importance in the world market and their net trade positions.

The domestic impacts will depend upon their respective exchange
rate regimes. The United States and other exportecs with exchange
rates pegged to the dollar will definitely Lose, since will sell
less at a lower price. Consumers in the importing countries will
benefit since will buy more at a lower price, but farmers will be
worse off., Countries with floating exchange rate to the dollar (as
Argentina In our example), will most probably benefit {(am a whole)
gince, in espite of the lower International price for the product,
guantity exported and forelgn exchange earnings will most likely
increase. The effect on lmporting countries are much more
complicated, but consumers will definitely be worse off while
producers will be hetrer off,

Removing the "ceteris paribus”™ clause for Argentina will allow
for some other effects that may result in & shift to the left of the
demand and the supply to the right. This will lead to a right shift
of the excess supply and the country's final position will be better
than with the "ceterls paribus" assumptlion.

1f Argentina had a pegged exchange rate, and there is a real

appreciation of the dollar, the austral will appreciate in real terms
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in the same percentage as the dollar does. In this case Argentina
will suffer thes same conseguences as thes United States. Removing the
"ceteris paribus® clause, the analysis shows that the excess supply
may shift to the left, worsening the country's sltuatlon,

For a real dollar depreciation conclusions are reversed.

The U.5. agricultural poliey is introduced im the model through
Lthe effects of the loan rate. For a real appreclation of the dollar,
the combination of stocking with support pricing will lead to a
higher U.8 domestic price than that of the world macrket, with less
quantity exported. In the short run this could lead to a8 slightly
locrease ln the world market price. However, in the long run, as the
Y.5. and, consequently, the world stocks will be increasing, thls
will tend to lower the world price.

Econometric work done thus far, tends to confirm the
implications of the model. It is expected that better results could
ba obtained Lf a longer period is examined, However, much still has
i3 be done
to be done, epecially -as was pointed sut when the purpoee of the

paper was anmounced— with respect to the conseguences for Argentina.

Stanford, CAh., June 1988,
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Figure 3: GRAIN REAL PRICES
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Fg.6: ASSOCIATION BETWEEN REAL PRICES
& REAL EXCHANGE RATE (Ascending order)
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