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Hbiid‘Snybean Narket Competition:
The Case of U.S., Brazil, and Argentina%

Tsorng-Chyi Huangss
Introduction ‘ i

The decline in world market shares of U.S. agricultural export:
time has been explained by the existence of tradeggarriérgi tﬁﬁpgﬁﬁiegigé
foreign competition, and the real exchange rate. The financial factors in
capital account of balance of trade which may be influential on the same
exports of foreign countries were not modeled properly. Taking the world
soybean industry as the example, the increasing foreign 1iabilities in the
campeting exporter countries faced by the U.S. have increased the demand for
foreign exchange earnings since the 1960s. To pay off these liabilities,
these developing countries treat agricultural exports as a top priority not
anly for self sufficiency but for foreign exchange earnings. Thus, the
dewand for fareign exchange earnings in the agricultural exparter countries
becomes one important factar affecting the competitiveness of U.S.
agricultural exports. This liability factor is argued as an important
variable for the soybean complex competition in the world markets.

The other important facter is the targeted product chosen far expart
propation in the exporting countries. While the U.S. dominates world
soybean praduction, Brazil and Argentina set up a pelicy of encouraging
exports of processed soybeans. MNoreaver, Brazil and Argentina have e
comparative advantage in soybean production which puts pressures on the
campetitiveness of U.§. soybean exports. Even though Brazil/Argentina
government is depress'ng soybean exports through export tax or quota, the
after tax soybean prrfit is also attraetive to Brazil/Argentina farmers and
exporters. It turns out that the competitive position of U.S. soybean and
the by~-product exports in the world market may be caused by palicy
directions between two competing countriss. :

Another impartant facter is the different attitude toward agricultural
import policies in major importing countries, The product forms are the .
most important concern of imports. If the processed agricultural products
are highly value added, the tendency to import raw instead of processed
products becomes strong. Hawever, the tendency to expand crushing capacity
is limited by the volatility of world prices and exchange rates. To reduce
the trade risk, importing countries would maintain imports of both raw and
processed products for domestic demand. As a result, the raw and processed
agricultural products are themselves competitive in the importing countries
and thus in the exporting countries.

- The objective of this study is to determine the effects of the
financial and target export pramotion factors among the export competing
countries and the government import policies in the importing country on .
long-run competitive power of U.S. saybean exports. The induced discussion
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- will include the expesta& uhanges of the world soybean export competition
after free trade is prevailed. Using annual data from 1970 to 1985, expors
behavior of competitor (Brazil and Argentxna), impart behavior of EC~12 and
Japan, and U.S. eyporis are examined. This analysis provides more
inforzation to our understanding of the current agricultural trade and the
insight of future world agricultural trade competitien,

‘The pager is organ;zed as fallewxngs' a) a review of preyious
researches is synthesized, b) a brief review of the warld soybean trade
competition is addressed, ¢) the conceptual trade competition model is
developed, d) empirical model and estimation results are discussed, and €)
the conclusions are drawn from the estimation resulis.

Previous Research

Previous research on world soybean trade medel has focused on beth the
parket structure of specific products and the export demand
fun:tion(Griffith and Meilke, Witzke and Houck, Johnson and Grennes-and
THirsby, Chambers and Just, Cellins and Meyers and Bredahl, Lengmire and
«grey, Belongia, and Haley). On the research of market structure, papers
have facused on the formation of defailed disappearance behavieral equations
whick include acreage harvested, production, demand, stocks, imports,
exports, and crushing margin, As a result, a large structural model is
spenified‘and the trade competition was indirectly discussed. On the
research ¢ export demand equation, many focus on the effecis of exchange
rate, inflation, and ronetary policy on agricultural exparts and other
éxplanatory variables in the equation. #s a result, the exchange rate,

cross-gffeqt price, and ather pelicy variables are argued to be important in

the export n"imgurt equations. However, none of these researches put
efforts direcily on the trade competition pasition amang exporting and
importing countries.

Haley is the first one to model 2 two-country agricultural trade
coppetition. World price and traded quantity are estimated in the reduced
forn. The paper further proves the importance of the exchange rate and
policy variables. However, the model did not show the cnmpétition awong
exporting and importing cauniries. As a result, Halev's model is only
adopted as the basic structure for the develupment of & three-country trads
cozpetition model.

Huang becane the first one tg develop a three-country trade competition
model by partially endogenize the exchange rate in the market system. The
focus was put on the effects of U.5, monetary palicy on the trade
competition, The result proves that the monetary factor is an impurtant
factor affecting the compatitive position of U.S. soybean exports through
the exchange rate changes. However, the financial factor and the inter-
product competiticn were not discussed. As a result, the trade compstition
rodel tidy need further wadificatien.

Based on the criteria that an econometric nadel needs to be as sinpls
as possible and must include all important wariables in the structural
equations, all previgus researches are impartant references for the
specification of the trade competition model here. These important
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variables are the exchange rate, inflation, competing prices, and policy
factars in each product specific market structure. For soybeans and soybean
products, the structural equations of these three products will be estimated
together in order to make arguments on the relationships of inter~product
competition. For the trade competition, two exporting countries are needed
to find out the competitive position of each country.

Soybean Karket competition Background

The demand for soybeans is the derived demand for the processed
products: soybean meal, an impartant ingredient in livestock feed; and
soybean oil, & major vegetable 0il used for both human consumpiion and
industrial purposes., Production and trade in soybeans have significantly
increased since the early 1960s, resultxng from the rising desand for
livestack products and the changes in preferences for vegetable oils over
animal fats,

The trade competition has also sxhibited significant increase since the
early 19605, Table 1. The dominant exporters are the United States, Brazil,
 and Argentina., Over 90 percent of the exports of soybeans and soybean meal
are imported by the European Economic Community (EC-12) and Japan. In the
EC-12/Japan soybean market, U.S. market share decreased from 90 percent in
the early 1970s to 79 percent in the late 1870s. By 1985, the U,S. market
share was nearly 65 percent while Brazil/Argentina market share has nearly
35 percent. In the soybean meal and oil markets, U.S. market share has
decreased significantly since the early 1970s. Brazil/Argentina suybean
meal export has competed away U.S. share and become dominant experter since
the mid 1970s. In additien, U.S. exports aof soybean oil have neves
dominated Brazil/Argentina exports. All of these show that Brazil and
Argentina have successfully promoted the exports of processed products
instead of thefexpurts of raw product.

Associated with the targeted export prometicn in Brazil and Argentina,
other policy changes in the three exporting countries are also attributed to
the decreasing U.5, market shares. The 1972 change of financial government
in Brazil stimulated the production of agricultural products. The boom of
poultry industry in 1875 further attracts soybean production (Williams and
Thompson). The 1873 embargo of U.S. soybean exports provides the incentive
for the majer importing countries to diversify tneir suppliers.

Although Brazil and Argentina have comparative advantage in soybean
producticn, there are some restrictions for their exports. High fright
rates, longer shipping time, and quality are factors constraining
Brazil/Argentina soybean exports (Kalmbach, Sharp, and Walker). 4 lower
cost of suyhean production may lawer the input cost of saybean crush.
However, the increasing desand for livestock feed and vegetable uil
consusption in the domestic market frequently force Brazil/Argentina
gavernment to restrict exports of soybean meal and oil.

In the importing countries, Japan exhibits great interest in imports of
soybeans only while EC-12 countries have little restrictions on imports of
all three products. Soybeans and soybean products are imported inta EC-12
and Japan duty free. Even though the imports of all three products ifi EC-12



are free, EC-12 importers have {o make the decision on the partions to
import either raw ov nrocessed products for the intra-regional demand.

Donceptual Framework

, The framework extends Haley's medel to a three-counfry trade
conpetition model for soybeans and soybean products. Two exporting
countries, the U,S. and Brazil and Argentina, competing with each other in
one importing country, EC-12 and Japan. Equatians (1) to (5) represent the
gn?plete trade competition medel for one product. It can be expressed as
ollcus:

(1) the aggregata U.S. exports to EC-12 znd Japan:
USKP = ES8( WP, CAPa, Za),
(2) the aggregate Brazil/Argentina exports to EC-12 and Japan:
BAXP = ESB(EXL#¥P, CAPb, LIAB, Zb), e
(3) the agersgate EC-12/Japan inports from the two exporting countries:
ETIP = ED(EXn*WP, Ym, Zm),
{4} total exports of the U.S., Brazil, and Argentina:
TXP = USXP + BAXP,
(5) the market clearing cendition:
TXP':'EJIRP;

Yhere ES and ED represent the excess supply and excess demand functions,
respactzvely. The real world price (WP) is the U.S. dellar import price per
petric ton at the port of the importing country deflated by the consumer
price index. The subscripts represent different groups of countries, a for
the U.S., b for Brazil and #Argentina, and m for EC-12 and Japan. The
exchange rate is represented by EX which is the dollar price of local
currency. CAP denotes the export capacity and is defined as the total
depestic supply, including the carry-over stocks, over domestic use. LIAB
in the Erazil/Argentina export equation represents the net liability ta the
1.5. in the dollar term. The variable Z represents a vector of other
sxogenous variables such as policy varzablas and substituting product
prices. The substituting profuct prices are rapeseed price for soybeans,
rapeseed meal price for soybean meal, and palm oil price for soybean oil.

In tke system of equations frow (1) to (5), the world price in local
currency faced by excess suppliers is positively related to excess exports.
If the dollar depreciatss (appreciates) against the currency of Brazil and
Argﬁntzna, E%h decrezses (increases) and the woarld price in Brazil/Argentina
currency decreases (increases) which will depress (strengthen) foreign
competition with U.S. exports. Hawever, the competitive position of U.S.
exports also depends on the exchange rate betwsen the U.S. dollar and the



currency of EC-12 and Jepan. Tf the dollar depreciates against the currency
of EC-12 and Japan, E¥m, and appreciates against the currency of Brazil and
Argentina, the coupetitive pesition of U.S. exparts will depend the relative
magnitude of both depreciation and appreciation. In addition, the world
price faced by Bu-12 and Japan is negatively related to the imported
quantity.

The export vapacity is pesitively related to the export quantity in the
exporting countries. This variable CAP captures both domestic supply and
demand structural behaviors as an important indicator for available excess
exports. As long as domestic available supply is relatively higher than
demestic use, an increase in exporis is expected.

In Brazil and Argentina, the net liability to the U.§. (LIAB) is
positively related to their expurts. A#s Erazil and Argentina increase their
foreign borrowing for domestic development, the demand for foreign exchange
earnings will increase. The fallipg oil price and world recession in the
early 1970s forced Brazil and Argentina to export more agricultural products
to suppart foreign exchange earnings, Thus, it is assumed that the net
liability to the U.S. serves as an important stimulator for Brazil/Argentina
-2gricultural exparts including soybean exports,

In EC-12 and Japan, the income level (¥) is pasitively related to their
imports of soybeans and soybean products. It is argued that the soybean
products are normal goods in the importing country. The income effect pn
the derived demand for soybeans has to be positive, During the period of
rapid economic growth, the consumption behavior changes to the preference of
consuping more livestock products and vegetable uvil. :

Empirical Results

Equations (1) to (5) are applied for the markets of sovbeans, soybean
weal, and soybean ¢il and a fifteep-equation system is built for the ,
analysin of world soybean trade competition, It is argued that the residual
terns of equations in these three product markets may be correlated due to
policy induced distortions and the inter-industry competition, Brazil and
Argentina encourage exports of processed soybeans while EC-12 and Japan may
intend to import raw beznz for domestic huge processing capacity. Noreover,
EC-12 may prefer the ipports of bath soybeans and soybean meal from Brazil
and Argentina due to an artificially lowered price rather than an increased
- ¢rushing wargin, Thus, the estimation uses the Seemingly Unrelated
Regression technique for the nine structural equations, Data used are the
1970-1585 annual tipe series.

Tatle 2 shows the estizated trade-competition model for the markets of
soybeans, soybean zeal, and soybean gil. 1In the world soybean market, U.S.
and Brazil/Argentina exporis do not exhibit statistically significant
response to current real world price in local currency. However, their
exports do respond to the lagged export quantities which implies that the
export adjustrents in the two exporting countries follow a positive
- relationship to the world price of last period. Thus, the price elasticity
¢f U.5. exports is implicitly greater than that of Brazil/Argentina export,

Brazil/Argeniina soybean exports are positively related to their export



capacities, their 1iability 'to’ the U.S., and the change of financial
government in 1972, Exports of soybeans are constrained in Brazil and
Argentina by its export capacity while U.S. domestic soybean supply has been
alvays larger than demestic demand and export capacity is not a constraint
for U.S. soybean exports. Horeover, Brazil and Argentina tend to export
nore of soybeans while foreign debt is increasing and the changing finmancial
governzent Is promoting exports for foreign exchange earnings.

In the ipporting country, EC-12 and Japan have a negatively sloped
import demand structure and their imports are positively related to the
substituting product price and the real domestic income level. As long as
the world price in real local currency is increased, resulting from the
nominal increase in world price or the stronger dollar or both, EC-12 and
Japan will decrease their imports of soybeans. While the rapeseed price is
lower than the soybean price, EC-12 as the major imparting market will tend
tg impart more rapeseed rather than soybeans for demestic crush. Horeaver,
the increasing real income level shows the lang-run trend of the demand for
more meat and thus for soybean imparts.

In the soybean meal market, U.S. soybean meal exports show a pasitive
relationship to the world price and the export capacity and Brazil/Argentina
saybean meal exports only respand statistically significant to U,S. claiss,
1t implies that Brazil/Argentina saybean meal exports may not put so much
attention to the level of world price and export capacity is not a
~ constraint which due such to government policy of promating exports of
value-added praducts. While crushing capacity in the U.S. is not expanded
as fast as that in Brazil and Argentina, expart capacity becomes a
canstraint for U.S. soybean meal exports, Noreover, the 1973 U.5. soybean
embargo was the starting point for the impsrters to search for alternative
suppliers of soybean complex because of the uncertainty of U.S. supply.

. The same as the soybean parket, EC-12 and Japan face a negatively
sloped impart demand structure while the real domestic income level and the
1973 U.S. eebarga are statistically significant factors affecting the
tmports. The magnitude of the import price elasticity of soybean meal is
smaller than that of soybeans. It dues largely to bath the price and non-
price incentives in Brazil/Argentina soybean meal exports. Brazil and
Argentina tried to-loser their export prices to compete with U.S. exports
and was once accused to dusp soybean meal ta EC-12 in the early 1880s. The
demand for foreign exchange earnings in Brazil and Argentina further
ericaurages coybean weal exports despite of the level of the world price.
Since the saybean meal price paid by EC-12 imparters is distarted by
Brazil/Argentina exporters, the substituting meal price is not significantly
related to EC-12/Japan imports, Finally, the 1973 U.S. embargo has a
negative effect an the imports of soybean meal in EC-12 and Japan.

In the world soybean ail market, the price elasticities are elastic
except for the distorted Brazil/Argentina exports. It reflects the largely
spread suppliers and importers around the world oil markets. U.S. soybean
0il exports to EC-12 and Japan will increase significantly in the magnitude
if the world price increases and vice versa. The export capacity is
negatively related to U.S. exports to EC-12 and Japan which implies that a
large amount of U.S. soybean oil is exported to the rest of the world warket
which reflects the swall U.S. market share in the EC-12/Japan market. On



the other hand, Brazil/érgentina soybean oil exports respond to their export
capagity, 1iability to the U.S., and the changing financial gavernment in
1972 with stztistical significance. This situation further proves that
Brazil/Argentina government supparts the exports of pracessed products and
E0-12 pountries are the tarzeted markets.

The joports of soytean oil in EC-12/Japan market respond negatively to

the real world price in loeal currency and positively to the scbstituting
~ product price and real income level. Palm oil is the major substituting

product of soybean oil and is largely produced in Southeast Asia such as
Malaysia. #s long as the price of palm oil is increased, EC-12/Japan
imparters will import more scybean oil for demestic cansurption, The
positive relationship between the real income level and soybean oil imports
further provides the evidence of the changing consumption preferences from
znipal fats to vegetable gils in EC-12 and Japan.

The stability of the ccefficient estimates is also tested by F
statistic. The 1982-1985 data are excluded from the regression and the sum
of squared residuals (SSR1) has degree of freedom n-K, where K is’the nusber
of regressors. The difference of the SSR of the original data and.the SSEL
has the degree of freedom 4. The F ratiec is calculated with the degrees of
freedon 4 and n-K. The F test supporis the stability of the coefficient
estinates of the criginal regression. ,

Based on the estimation results, the elasticities of the world price,
exports, and imports with respect to Brazil/Argentina liability to the U.S.
can be calculated as shoun in Table 3. The elasticities are calculated by
differentiate the nine structural equations with respect to the liability
variable (LIAB) and using the identity equations to find out the effcts of
the 1iability variable on the world price. The complete derivation can be
obtained in Hwang. #n one percent increase in Brazil/Argentina liability te
the U.S. will result in more Brazil/Argentina soybean and by-product exports
which will Tower the world prices in the three market. As the world prices
are lowered, EC-12 and Japan would increase imports and hence both U.S. and

Brazil/Argentina exports will increase.

The elasticities shown in Table 3 express some ideas of possible
competitive results. As long as Brazil/Argentina liability to the U.S.
increases one percent, the world prices of soybeans, soybean meal, and
soybean ail will be decreased. The soybean meal price decreases at a degree
greater than other two grices which is because of the large market share of
frazil/Argentina soybean meal exports in EC-12 and Japan, However, soybean
zeal and oil exports of the U.S. will be increased more in percentage than
that of Brazil and Argentina from the increased demand. It turns out that
Brazil/Argentina liability to the U.S. may serve as a stimulator for
Brazil/Argentina exports but way not serve as the factor to increase the
coppetitivensss of soybean meal and oil exports, The reason for this
situation pay be because that Brazil/Argentina exports are not responding
with statistical significance to the world price while U.S. exports are
:esgonding to the world price with statistical significance except for
soybeans.

4s a result, U.S. soybean and soybean product exports are facing strong
coerpetition from Brazil and Argentina in the EC-12 and Japan parket. The



competition pressure is gredter ip the magnitude for soybean meal than that
for soybeans which dues much to the policy oriented distortions of
Brazil/Argentina agricultural exports. In the 0il market, U.5. exports face
gven greater competing pressure from Brazil and Argentina and the rest of
the world in the EC-12/Japan market. In the resi of world vegetable il
rarket, U.S. soybean oil may find a way to expand its exports but not in the
EC-12/Japan market. :

The market distortion say be originated by the expanding
Brazil/Argentina liability to the U.S. which forces Brazil/Argentina

~ government to urge the dewand for foreign exchange earnings and thus exports’

of soybean meal and oil. However, the liability to the U.S. may not serve
to increase the competitiveness of Brazil/Argentina soybean meal and oil
exports. The inportant reason is that Brazil/Argentina exports may not
respand to the changes in the world prices.

Moreover, the structural eguations further provide that there are
inter-industry competition among all three related products. All traders in
these three countries are willing to export ar import soybeans, soybean
peal, and soybean oil. However, U.S. exporters favor more on the exports of
soybeans while Brazil/Argentina exporters prefer more to the expurts of
soybean mea] and oil. The EC-12/Japan importers, however, prefer the
imports of both soybeans and soybean meal from the two major exporting
regions. For the imports of soybean oil, EC-12/Japan importers would be
more elastic in their choices among alternative supplying sources.

Conclusion

This paper investigates the soybean trade competition between the U.S.,
Brazil and Argentina in the EC-12 and Japan importing market. It is argued
that the net liability to the U.S. may have great impacts on the demand for
foreign exchange earnings and hence the demand for more agricultural exports
‘in Brazil and Argentina, In addition, Brazil and Argentina follow a trade
palicy of devaluing their currency against the U.S. dellar in response 1o
their domestic rate of inflation. Therefore, bath the net liability and the
devaluation in Brazil and Argentina may have important impacts on the
competitive position of U.S. soybean exports, ,

1t is further argued that there is inter-industry cowpetition in all
trading countries. W¥hile the U.S, dominates world soybean production,
Brazil and Argentina promote their exports of processed soybeans, In EC-I2
and Japan, the imparters wish to increase their profitability of imports and
choose the import combination between soybeans and soybean meal and oil.
The fast expanding crushing capacity in EC-12 and Japan may attract the
imports of soybeans rather than soybean meal,

# three-country trade competition model with nine behavioral equations
are built for the exparts and imports of soybeans, soybean meal and soybean
6il. Twvo exporting countries are the U.S. and Brazil and Argentina and one
importing country is the EC-12 and Japan as a whole market. Empirical
estimations adopt the Seemingly Unrelated Regression technique on the nine
simnltaneous equations for the pericd between 1970 and 1885.

The estimation results suggest that the structural wmedel captures the




policy differences among the trading countries. Tr ail three markets, U.S.
exgorts possess higher price elasticities than %razil/Argentina exports.

The price elasticity of soybean imports is grsater than that of soybean meal
icports. In addition, the demand elasticity of soybean gil is the largest
in ragnitude due to the widely spread of suppliers and the demand from the
rest of the world. However, both U.S. and BrazilArgentina exporters show
great ipterests to export soybean oil.

Due to increasing liability to the U.S. in Brazil and Argentina, U.S,
exports of all three produnts face strong coppetition from Brazil and
frgentina. It is obvious that Brazil/Argentina soybean meal exports respond
ta their net 1iability to the U.S. with high statistical significance. This
further proves that Brazil and Argentina have the policy of encouraging the
exports of processed or value-added products rather than the exports of raw
sovbeans. However, the increased Brazil/Argentina exports are not resulted
fron the increased competitiveness but from policy distertion. As the world
crices are decreased because of the increased Brazil/Argentina exparts fer
the foreign exchange earnings, U.S. exporis become more competitive than
Brazil/frgentina exports in the world soybean meal and oil markets.

Empirical results further suggest that the U.S, is focusing on the
exports of soybeans while Brazil and Argentina are prometing exports of
soybean meal and oil, U.S, soybean exports are not constrained by its
export capacity while Brazil and Argentina are not constrained by their
export capacity of soybean meal. This competitive situation is further
strengthened by the attitude of EC-12/Japan imports. The importing
countries are searching for the diversification of suppliers to guarantee
the imports of beans and meal. As leng as the U.S. does not provide
certainty of supsly to importing couniry and Brazil/Argentina show great
interests to export, EC-12 and Japan weuld increase their imparts from
Brazil and Argentina. As a result, U.S, exports of soybeans and soybean
peal are loosing the competitive pawer to Brazil and Argentina,

The results further suggest some policy implications under the
develaprent of freer world trade. The devaluation of Brazil/Argentina
currency may distort the trade competition condition. If the exchange rate
is not alloved to distort, U.S. exports may face a lower degree of
cospetition from Brazil and Argentina. Furthezmore, U.S. cempetitive pover
nay be stronger if expart subsidies are not allowed under free trade, The
anly possible facter to depress the future U.S, export competition may be
the copparative advantage of Brazil/Argentina soybean productian.
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Table 1. Export Shares of U.S. and Brazil and Argentina in the

EC-12 and Japan Market. * (%) "

S S ’,“S‘oymealv A jSovoji'lf’ v
Brazil & Brazil & Brazil &

Year U.S. Argentina  U.S. Argentina  U.S. Argentina

1985 -69 9711 283 91,08 891 na na
1870 - 74 83,99 10.01 69.48  30.52 36,38 63.64
1975 - 79 79.35 20,65 3215  60.85 193 90.07

1980 7899 2101 36,51 63.40 012 99.88
1981 82.50 1741  20.51 70.49 1.8  98.14
1962 83.10 10.90  31.32 68.68 2.8 97.16
1983 8535 .64 2954 7048 0,27  99.73
1934 7402 2598  14.94 85.06  0.33 09.67
1985  64.93 3507  15.60 84.31  0.15 99.85

Source ¢ U.S. Departzent of Agriculture and Foreign
Agricultural Trade of the U.S..
* % na represents data not available,
Brazil/Argentina exports are proxy data.

LT LT TR I w«’.,-‘njl'iv;i:‘j; S . . :

© “Table 3. The Elastfcities of the World Price, Exports, and Toports
with respect to Brazil/Argentina Liability to the U.S.
(1970-1985 average)/« ~

forld  United  Brazil s EII R
Price . States Argentina Japan

(1] (Export) (Export) (1mpart)
, , €0.83) 0.17)

Soyneal ~2.70 217 0.73 1.87
(0.40) (0.60) ’

Soyoil ~0.74 48,12 0.46 L2
(0.02) (0.58)

% 1 Figures in the parenthesis are average export warket shares,



Table 2. Warld Soybean Trade-Competition Modal 1970-1985,7a
(Usmg Seemngly Unrelated Regressmn)

{lSXP BAXE«

’ Other Vaﬂahlg& . N ‘
and EJINP  |Constant WP AP LIAB LXp SWp gegl D72 D73 Rex2 d.f. D-H
N
I Saybeans
a.lLs. 5.407 0.068 0.214 ——— 0.658% — — — — 0.783 11 1.45
] (LID/6 (0.08)  (0.17) €0.1D
b.Brazil &| 5.649 -0.029 1.887**% 0,383%** 0.307*** — — 0.920%°% e 0.962 3 .24
Argentinal (0.66) (0.11)  (0.35)  (0.07)  (0.05) 01D
c.EC-12 & | 17.318 -0.502%** — —— — 0.405*** 0.656* s — 0.838 11 1,12
Japan | (0.47y (0.12) (0.08) (0.35)
I Soymeal
a.lu.s. 13.203 0.122* 5.345%* — — — — — =0,283%¢ 0.710 11 2.00
{0.268)  (0.08) (0.82) €0.12) 7
b.Brazil & 9.985 0.0987 8.024 0.560%%* — e — 0.122 - 0.963 10 1.24
Argentinal (0.81) (0.18) (0.08)  (0.03) (0.15) ; ‘
c.EC~12 & | 17.341 -0.321°** — —_— - 0.132 3.303%%¢  — ~0.176* 0.916 10 1.53
Japan (0.66) (0.14) 0.149) (0.59) (0.11)
T Sayoil , , )
a 0.5, 9.635 2.527%* -20.325%* — — — — —_ -1.167 0.111 11 1.82
(2.80) (1.00)  (7.09) (1D
b.Brazil & 4.828 0.118 3.147%** (.547%%* — — e 1,529%s¢ — 0.977 16 1.37
Argentina} (0.86) (0.10) (0.81) (0.08) {0,25) : 7
¢.BC-12 & | 13.161 -1.302% — — — 1.393** 5.897* — -0.431 0.850 10 1.10
Japan | (3.56) (0.88) €0.75) (2.53) 0.4 |-

a : The Variables are defined in the next page.
b : Figures in parentheses are standard errors.
— ¢ Variables not included in the equation.
*s». Significant level is 0.99.

*s: Significant level is 0.90.

*: Significant level is 0.80.
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Variable Definitions

~

Quantity of U.S. soyhean or soymeal or soydil expnrtsvtn
EC-12 and Japan, marketing year, FATUS.

Quantity of Brazil/Argentina soybean or soymeal or
soyoil exports to EC-12 and Japan, marketing year (a
proxy data), ATY.

Quantity of EC-12/Japan soybean or soymeal or soyeil
inporfs from the U.S., Brazil and Argentina, rarketing

- year, FATUS and ATY.

Real world price in lacal currency, World soybean price
at Rotterdam, world soymeal price at European ports, and
world soyeil price at Rotterdam are deflated by consumer
price index and multiplied by the exchange rates, ATY.

Export capacity in exporting countries. Total domestic *
supply, including stocks, is divided by total domestic
U.S. net claims to Brazil and Argentina, IKF, IFS.

Lagged dependent variable.

Humihal‘prices,of substitutable products of saybeans,
soymeal, and soyeil, AIV.

’Real grass national income of EC-12 and Japan, IFS.

Dunmy variable equals 0 prior to 1972 and 1 otheruise
for Brazil/Argentina equatians.

Dumny variable equals 1 in 1373 and 0 otherwise for U.S.
and EC-12/Japan equations.

Foreign Agricultural Trade of the U.S., USDA,

Agricultural'Trade*Yeazbnok, Foreign Agricultural
Organization, '

International Financial Statistics, International
Honetary Fund.



