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Abstract 

With the dollar's rise In value against other currencies In 1981-83, 
U.S. farm exports declined and Government stf)cks rose. Con
versely, the 1970's boom In U.S. farm exports was partly fueled by 
the decline In the value of '::,e U.S. dollar against foreign curren
cies. A model outlined here helps to assess the effect of changes 
in the dollar's value, adjusted for Inflation, on U.S. exports of wheat, 
corn, and soybeans. The model estimates that a 20-percent rise In 
the Inflation-adjusted value of the dollar over 2 years will cut U.S. 
exports of wheat, corn, and soybeans by 16 percent. 
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Summary 

With the dollar's rise in value against foreign currencies in the early 
1980's, U.S. farm exports are sagging and commodity stocks are 
abundant. U.S. exports of wheat, corn, and soybeans were reduced 
by s.bout $3 billion in 1981-82 as a result of the strengthening of the 
dollar. That decline translates into a volume of 16 million tons; 
corr. exports alone were nearly 10 million tons less. 

By contrast, when the dollar dropped in value in the 1970's, U.S. 
farmers saw their best years ever for exports. The dollar depreciat
ed against foreign currencies by about 30 percent in the 1970's 
and U.S. farm exports soared. 

Other factors are at work as well in international trade, but a model 
we developed helps to assess the effect of changes in the 
exchange rate on U.S. exports of wheat, corn, and soybeans. 
Overall, the model estimates that a 20-percent rise in the value of 
the dollar will cause farm exports to drop by 16 percent. 

Fluctuations in the exchange rate affect the level of Government 
stockpiles of grain as well. The impact of a real exchange rate 
fluctuation with a U.S. farm stocks program in operation is analyzed 
in the paper. In essence, when prices are at the loan rates, further 
appreciation of the U.S. dollar will divert grain away from exports 
and into farm program stocks. The opposite occurs with a depreci
ation of the U.S. dollar. 

U.S. farm program prices are fixed In nominal terms. In real terms, 
however, the loan rates for wheat and corn were steady or 
Increased in 1980-82. Thus, in terms of foreign currency, the loan 
rates Increased approximately in line with the real appreciation of 
the U.S. dollar. Roughly 20 million tons of grain entered farm pro
gram stocks in the past 2 years as a direct consequence of the 
loan rate being approximately stable in real terms while the U.S. 
dollar appreciated by about 20 percent. These grain stoc!<s are 
valued at some $2 billion, and represent about a quarter of the 
buildup of total U.S. stocks of grain estimated to have been carried 
over Into the 1983 crop year. 

Provisions permitting greater flexibility in setting the loan rate 
would have prevented some of that large stock buildup. Alterna
tives to the current methods of fixing the loan rates (and target 

v 
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prices), to be more in line with market circumstances should be 
developed and thoroughly evaluated. 

The enhanced price competitiveness of the U.S. agricultural export 
sector in the 1970's, which was brought on by relatively loose 
monetary policy, was probably one of the main reasons fol' the 
boom in farm exports over that period. This boom was cut off by 
much tighter rnonetary policy in the early 1980's. With large stocks 
and falling grain exports, more direct ways of boosting U.S. agricul
tural exports are being implemented or are under consideration. 
Our judgment is, however, that the direction of macroeconomic 
policy has had, and will have, much more significance for the U.S. 
farm export sector than will the more direct policy interventions. 
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Strong Dollar Dampens Demand 
for U.S. Farm Exports 

Jim longmire 

Art Morey* 
 

Introduction 

The U.S. dollar's appreciation against foreign cUrrencies in the ear
ly 1980's has had the same effect as an export tax-a reduced 
market for U.S. exports. As the dollar dropped in value in the 
1970's, U.S. farm exports soared; in the early 1980's, as the dollar 
rose in value, U.S. farm exports dropped. We developed a model 
that isolates the effect of exchange rate fluctuations on major U.S. 
farm exports: wheat, corn, and soybeans. The model suggests that 
a 20-percent rise In the value of the dollar will reduce farm exports 
by 16'percent. In applying the model, we estimate that the recent 
appreciation of the dollar cost U.S. farmers about $3 billion in 
export sales in 1981-82; nearly two-thirds of the lost sales were for 
corn. Conversely, the 1970's boom in U.S. farm exports seems to 
have been fueled by the decline in the international value of the 
dol/ar-a dec;'!ne on the order of 30 percent. 

Other factors are at work as well in influencing international farm 
trade: weather, crop availability, private and Government stock
piles, and surpluses from prior years. A complete model of U.S. 
agricultUral markets should treat the agricultural sector as simul
taneously determined within the overall macroeconomy. That 
implies, however, that, with an open trading economy, like the Unit
ed States, macroeconomic models of bJlth the United States and 
the rest of the world need to be developed, including their interna
tional linkages. To do that is an almost insurmountable task. The 
evidence, though, suggests that the direction of causalitr is largely 
from the macroeconomy to the agricultural sector (3, 9). Drawing 

'Jlm Longmire is an assistant director with Australia's Bureau of Agricul
tural EconomiCS, and was on leave to ERS at the time of this research. Art 
Morey Is an economist with ERS. 

1italicized numbers In parentheses refer to sources cited In references at 
the end of this report, 
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Strong Dol/ar Dampens Demand 

on this evidence, we treat the macroecono!'1Y as exogenous in this 
paper. Our focus, therefore, is on the impact of exchange rate 
movements on the U.S. agricultural markets for wheat, corn, and 
soybeans with important macroeconomic factors taken as given. 

There have been three notable attempts to quantity the impact of 
fluctuating exchange rates on U.S. agriculture (16, 7, 5). Although 
each focused on the exchange rate impact on prices of the major 
farm exports, the means of quantifying the impact remains 
unresolved in at least three important aspects: 

• 	 Magnitude of the Impact. Johnson, Grennes, and Thursby cal
culated that a devaluation of 10 percent of the U.S. dollar 
against all other currencies leads to a 6.9-percent increase in 
the price of wheat (16). Chambers and Just found elasticities of 
price response with respect to an exchange rate movement to 
exceed unity (ignoring signs) in the cases of wheat, corn, and 
soybeans (5). The longrun elasticities also exceeded unity (ir 
absolute terms) for corn and soybeans. The issue of whether 
the exchange rate impact on price should be permitted to 
exceed unity has not been fully resolved. Chambers and Just 
were critical of studies thet imposed an a priori restriction that 
the proportionate impact of an exchange rate fluctuation on 
price should fall on the interval a to -1 (4). Johnson contends, 
however, that a proportionate exchange rate impact exceeding 
unity "seems not to be theoretically acceptable" (14). 

• 	 Additional Impact of U.S. Farm Programs. Collins, Meyers, and 
 
Bredahl introduced the Impact of price-distorting programs in 
 
foreign markets for agricultural commodities through the use of 
 
price transmission elasticities (n. The U.S. farm program, par
 
ticularly the stocking and support pricing, c.an be an important 
 
determinant of U.S. exports and prices of farm commodities in 
 
certain years. Therefore, analysis of exchange rate effects 
 
without the U.S. farm program explicitly accounted for will be 
 
lacking in policy relevance and could be biased if the pollcy 
 
impact is ignored. 
 

• 	 Impact of Cross-Commodity Demand and Supply Effects. No 
cross-commodity demand and supply effects have been includ
ed in the empirical analyses, except in treating all other com
modities as part of a basket of goods used to construct a price 
index for deflating own-price effects. In addition, the wider 
macroeconomic relationships associated with an exchange rate 
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Comparison with Recent Events 

shift have not been permitted to vary. These include such fac
tors as real incomes and the overall rate of inflation. 

Comparison with Recent Events 

Since 1980, the U.S. dollar has appreciated strongly on an agricul
tural trade-weighted basis. In nominal terms, the appreciation 
exceeded 30 percent In 1981 and 1982; in real terms, the U.S. dol
lar appreciated by about 20 percent (table 1). On a general trade
weighted basis, the nominal appreciation of the dollar from 1980 to 

Table 1 -Agricultural trade-weighted Indices ?f tho foreign 
exchange value of the U.S. dollar 

Year Total Soybeans Wheat Corn 

April 1971 =100 
 
1970 102.10 
 102.40 101.29 102.381971 98.98 98.25 99.84 98.65
1~72 91.19 88.21 94.29 89.801973 82.74 77.75 87.15 80.611974 79.12 74.53 82.07 77.011&75 76.92 71.33 80.52 74.661976 77.97 73.33 80.66 76.891977 75.30 69.99 76.93 73.791978 70.02 63.28 72.76 67.101979 71.00 62.62 74.35 67.271980 72.58 64.59 76.95 68.891981 79.82 75.33 79.47 77.901982 87.10 83.93 85.51 87.15 

Percent change per year 
1971 -3.06 -4.05 -1.43 -3.651972 -7.87 -1J.23 -5.55 -8.971973 -9.27 -11.86 -7.57 -10.241974 -4.37 -4.14 -5.83 -4.461975 -2.78 -4.29 -1.90 -3.061976 1.36 2.81 .18 2.991977 -3.42 -4.55 -4.63 -4.031978 -7.01 -9.58 -5.42 -9.061979 1.40 -1.05 2.18 .251980 2.22 3.14 3.50 2.411981 10.81 16.60 7.83 13.021982 9.12 11.42 7.60 11.87 

1 Adjusted by the Consumer Price Index of the countries involved. 

Computed by David Stallings, World Analysis Branch, International 
Economics Division. ERS. 
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1982 was lower than on an agricultural basis, only 26 percent, 
while the real appreciation was slightly higher, 24 percent. 

Using our model, we can give a broad indication of the direct 
impact on export prices, exports, and farm program stocks of an 
inflation-adjusted appreciation of the U.S. dollar of the order of 20 
percent over 2 years. We assumed the change in the real value of 
the U.S. dollar across the board was 10 percent for 2 years in suc
cession. We fixed the demand elasticity for stocks of wheat and 
corn at -4, to account for participation rates bsing well less than 
one in the farm stocks program. 

The impact of the real exchange rate change after 2 years is 
presented in table 2. To convey a perspective on the magnitudes 

Table 2-lmpact of real appreciation of 
U.S. dollar, 10 percent per annum, 1980-82 

Item Export price Average farm price 1 

1980 dollars/metric ton 

Real price2: 
Wheat -6.85 -31 
Corn -6.20 -44 
Soybeans -18.30 -99 

Predicted change Actual change 

Million metric tons 
Export volume: 
 

Wheal -4.9 
 3.7 
Corn -9.5 -5.2 
Soybeans -1.5 5.9 

Constant 1980 million dollars 

Real export value: 
Wheat -1,140 -880 
Corn -1,530 -3,040
Soybeans -710 -910 

Million metric tons 

Carryover stocks: 
Wheat 6.9 12.9 
Corn 13.0 61.3 
Soybeans 0.7 6.6 

1 Prices used for 1982-83 were wheat, $3.45/bu; corn, $2.25/bu; and soy
be~ns, $5.50/bu. 

Rates of inflation used were 1980-81 to 1981-82, 7.8 percent, and 1981
82 to 1982-83, 5 percent. 
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Inflation-Adjusted Exchange Rates 

involved, actual changes from 1980-81 to 1981-82· are presenlad. 
The predicted changes are different from the actual changes 
because the model predicts only those changes that are attribut
able to shifts in the exchange rates. 

Although a large share of the actual changes are not explained by 
the model, the changes directly attributable to the exchange rate 
movements are sizable, particularly for thp. decline in the value of 

c. 
exports of grains and for the increases in farm program stocks. 
 
While the volume and price effects will be son,ewhat sensitive to 
 
the elasticities of stock demand used, the change in value of farm 
 
exports of wheat, corn, and soybeans will be less sensitive. 
 

The results in table 2 give some perspective to the importance of 
. 
 

the real appreciation of the U.S. dollar on the grain markets since 
 
1980. But there were also other factors in the United States and 
 
overseas influencing export prices, exports, and farm program 
 
stocks; some of those factors include other macroeconomic influ
 
ences, noticeably the higher real price of credit in the United States 
 
and overseas, the low and negative rates of real income growth, 
 
and the large crops harvested in the United States. 
 

Inflation-Adjusted Exchange Rates 

A key factor affecting the nominal exchange rate between curren
cies is the difference in rates of inflation between countries (12, 24, 
19). Over the longer term, acc,:,rding to the purchasing power pari
ty theory, macroeconomic forces will lead to adjustments in the 
rates of inflation or in nominal exchange rates or both so that the 
inflation-adjusted exchange rates remain unchanged. However, 
other factors also affect inflation-adjusted exchange rates, such as 
real shifts in the demand or supply of traded goods and services in 
an economy, unanticipated policy shifts, and unanticipated short
term capital movements. These and other factors (like price rigidi
ties in labor and goods markets) prevent differences in rates of 
inflation between countries from being the sole reason for nominal 
exchange rate movements. 

The relationship between a nominal exchange rate and an 
inflation-adjusted exchange rate is as follows. The law of one price 
says, using a two-country case, that 

Pu = Ea·Pa 

5 
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where: 	 P = price of a commodity denoted in local currency, 
 
u = United States, 
 
a = another country, 
 
E = nominal exchange rate between the United States and 
country a ($US per $a). 

Introducing inflation into equation 1, the above definition still holds 
as follows: 

PulCPlu = {Ea·CPlaICPlu j-PaICPla. (2) 

The term in brackets is the inflation-adjusted or real exchange rate 
for country a. A real exchange rate shift can be caused by 
changes in any of the tl1ree variables in brackets in equation 2 
relative to the other two. For example, a nominal appreciation, while 
the rates of inflation in both countries are equal, translates into a 
real appreciation. However, if a nominal appreciation is simply 
reflecting the differences in rates of inflation, the real exchange 
rate remains unchanged. A nominal appreciation can be associat
ed with a real depreciation if the difference between the rate of 
inflation in the United States relative to that in the other country is 
greater than the ncminal appreciation. An index of movements in 
 
the inflation-adjusted exchange rate can be calculated on a bila
 
teral or multilateral basis, in the same way that bilateral or multila
 
teral nominal exchange rates (or indexes) are calculated. 
 

The above discussion and example emphasize the importance of 
 
accounting for inflation in any model of agricultura! markets 
 
designed to analyze impacts of exchange rate movements. Simply 
 
put, all price and income variables in demand and supply functions 
 
must be deflated by the overall rate of inflation, or take account of 

inflation in some other way. 

Figure 1 shows how a real appreciation of the doll:ar affects trade 
and prices in the U.S. domestic market, the U.S. export market, and 
the overseas domestic market. In both the U.S. and overseas 
domestic markets, domestic demand (D) and domestic supply (S) 
functions are drawn. The horizontal summation of these domestic 
functions provides the export supply (ES) and export demand (ED) 
schedules for U.S. corn exports. With:1o trade barriers and no 
transportation costs, the equilibrium world (and U.S.) price will be 
Pw' and the equilibrium level of U.S. exports will be Xu' which is 
equal to imports of corn by the overseas country in this simplified 



Figure 1 

Impact of Real Appreciation of the U.S. Dollar 
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Longmire & Morey 

two-country model. Note that the three markets are depicted In 
real terms, with rates of Inflation taken as given. 

Now assume that there Is a real appreciation of the U.S. dollar 
against the overseas currency. Analytically, this Is equivalent to 
Imposing an ad valorem export tax. The export demand sc~edule 
for U.S. corn rotates downward from ED (to form the green triangle 
In the figure) since the overseas purchasers of U.S. corn must fore
go more goods In terms of the overseas currency In order to pur
chase a given amount of goods In terms of U.S. dollars. U.S. 
exports decline to X~ as a result of the real appreciation, and the 
dollar price (In real U.S. dollars) declines to p,;. The real price of 
corn denoted In terms of foreign currency, 'therefore, Increases to 
p., since the overseas currency has depreciated In real terms o 
against the U.S. dollar. 

Cross-Commodity Effects 

For wheat, corn, and soybeans, relatively high substitutability In 
both supply and demand means that cross-commodity effects can 
be an Important consideration in exchange rate effects. Two 
approaches have been developed to analyze cross-commodity 
effects when studying exchange rate effects on e, commodity mar
ket. The first involves accounting for all cross-price effects on 
supply and demand directly. The second involves accounting for a 
limited number of the most important cross-price effects directly 
and accounting for all other cross-price effects by deflating prices 
and incomes in the supply and demand equations by a general 
index of prices. 

The case in which all cross-commodity effects are included specifi
cally in demand and supply functions was presented by Chambers 
and Just (4). They claimed that when all cross-commodity effects 
are accounted for, the price effects of an exchange rate change 
should not be confined to lie on the interval 0 ~o -1. However, in 
considering all price and income effects, Chambers and Just 
essentially developed a macrr:,I'~r.>nomic model of an economy 
involving interdependencie~, :..o31ween the general level of prices, 
incomes, and exchange rates. For the more narrowly defined scope 
of this paper, we use the framework developed by Bredahl (1). 

Bredahl's analYSis involved two commodities (corn and soybeans) 
and two countries, one of which operated a variable import levy. 

8 



Inflation-AdJusted Exchange Rates 

We have already Illustrated In figure 1 the effects of a real apprecI
ation on trade and prices when no cross-commodity price effects 
are accounted for. Now we allow for cross-commodity effects In 
supply and demand (without the Import levy). Take the same case 
as Bredahl In which soybeans are a s'lbstitute for corn (1). 
Because soybeans substitute for corn In supply and demand, the 
demand schedule for corn will not remain stable when exchange 
rates shift. This Is because the real price of soybeans Is also likely 
to be affected by the exchange rate shift and this will shift the 
demand for and supply of corn accordingly. On the assumption 
that the cross-price effects of the dollar's appreciation will reduce 
the real price of soybeans In the United States and raise It In the 
overseas domestic market, domestic demand for corn In the United 
States Is lowered, while It Is raised In the overseas market. Simi
larly, the supply of corn In the United States Is Increased, but 
lowered In the overseas market. The net Impact of the cross-price 
effects will depend upon the relative magnitudes of the own-price 
and cross-price elasticities In both the U.S. market and the over
seas market. 

Bredahl developed a (rather complicated) formula expressing the 
impact of an exchange rate shift on price In terms of relevant own
price and cross-price elasticities of excess demand and supply~ 
He showed that the direction of price change will be opposite that 
of the currency movement if the own-price elasticities exceed lila 
cross-price elasticities. When all cross-price elasticities are equal 
to own-price elasticities, the exchange rate impact will be zero, with 
no real income effects. Because of cross-price effects, we cannot 
predict a priori the direction and magnitude of change in exports• 
and prices resulting from an exchange rate shift. This corresponds 
with the argument of Chambers and Just that the elasticity of the 
exchange rate on price should not be confined to the interval 0 to 
-1 (4). 

A further implication of allowing for cross-price elasticities in a 
model of markets for wheat, corn, and soybeans is that, over the 
longer term, the exchange rate impacts on prices of the commodi
ties will tend to equalize. This follows from the hypothesis that 
prices of near substitutes will tend to equalize in a simultaneously 

2Whlle Bredahl's analysis involved the case of a variable import levy on 
corn in the importing country, his model can be applied more generally to the 
free trade case. 

9 



Strong Dollar Dampens Demand 

determined market when the time period is sufficiently lengthy to 
permit production and consumption to adjust. 

Exchange Rates and the U.S. Farm Program 

Commercial stockholding performs the function of, among other 
things, carrying over supplies of commodities not consumed within 
a year. Commercial carryover Is expected to be negatively related 
to price of the commodity and positively related to the level of pro
duction. 

From the point of view of exchange rate impacts on a commodity 
market, a more elastic stocks demand tends to make the aggregate 
demand for a commodity more responsive to price. This implies 
that the overall price Impact of an exchange rate shift will be less 
as the elastiCity of stocks demand increases. The relative elastici
ties of export demand and export supply determine how much of 
the exchange rate shift is reflected in export prices and how much 
is reflected in import prices in the overseas economy.3 

The presence of stocks also implies that an exchange rate impa'::t 
will be spread over more than one time period. Any short-term 
buildup of stocks implies that prices in later years will be lower 
than they otherwise would have been since a release of stocks 
increases total supplies of commodities. 

The U.S. farm program involves a complex set of stockholding, 
income support, and production diversion provisions deSigned to 
add to the elasticity of overall stocks demand (15j. With the U.S. 
farm program, the elasticity of stocks demand is probably quite 
high when I ices are near the loan rates. Lattimore and Zwart esti
mate the elasticity of demand for wheat entering farm program 
stocks to be -11.8 (18). The farm program stocks act as a further 
buffer to exchange rate impacts in the short term. 

Figure 2 presents a simplified two-country model in which equilibri
um In world trade in wheat was initially at real price Pw and at a 
level of U.S. exports Xu' With a real appreciation of the U.S. dollar 
the export demand scliedule for U.S. wheat again rotates counter

3rhrough the formula: Change In export price = Change in the exchange 
rate x [elasticity of export demand/(elastlclty Of export demand plus elastici
ty or export supply)]. 
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Figure 2 

Impact of Real Appreciation of the U.S. Dollar with a U.S. loan Program in Operation 
u.s. domestic market u.s. export market Overseas domestic market
Real price Real price Real price in in in $U.S. overseas currency 
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Given an appreciating U.S. dollar, U.S. stocks program raises U.S. and overseas prices while reducing 
export volume. ;1 
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Note: The green shows the effect of the appreciaticn of the dollar. Gray lines show the effect of the stocks program . .... .... 
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clockwise. Without a U.S. farm program, the new equilibrium will 
be at the same points as In figure 1, that Is at U.S. price P ~ and a 
level of U.S. exports of Xu*' The real price of the commodity to the 
Importing country Increases to P;, as In figure 1. 

Now consider the Introduction of a U.S. Government stocks pro
gram in which, for simplicity, the United States places all wheat In 
stocks at a price P( Since the loan rate (PL*) exceeds price p,; 
In this case, U.S. prices fall only to the support level. The 
remainder of the adjustment to a real appreciation of the U.S. dollar 
Is then thrust on to the level of stocks under the program. In figure 
2, U.S. farm program stocks build to the amount Xs *-XL*, while 
exports are X *-XL * less than In the case where no farm stocks 
program Is implemented. Any further appreciation of the U.S. dollar 
will Simply shift more grain into stocks and there will be no further 
domestic price adjustment In the United States. 

In the overseas market, the price of the commodity is higher than 
what it would have been with lower stocks or with no farm program 
stocks. This emphasizes the pOint that when the loan rate (in real 
terms) is not adjusted to allow for real exchange rate effects, the 
farm program becomes a stronger bidder for grain relative to the 
overseas buyer when the real value of the U.S. dollar increases. 
Thus grain is bid away from export markets and into farm program 
stocks. 

Extensions of the above example would allow for the complexities 
of the farm program provisions, for cross-price effects, and for later 
release of the farm program stocks onto the market. We did not 
specify all the intricacies of the U.S. farm program in the analysis 
because of the many complications involved. We specified the U.S. 
farm program as a loan program with a high elasticity of stocks 
demand when prices are near the loan rate. Such an assumption 
provides a reasonable approximation to the exchange rate effects. 

Results 

As a starting paint, and to relate the results of our analysis to the 
earlier studies, we computed the impact multipliers for the case in 
which cross-price elasticities of demand and supply were fixed at 4 
zero. We also assumed stocks demand was totally unresponsive 

4The impact multiplier indicates the percentage change in the endogenous 
variable (prices, exports, and stocks in the tables) associated with a given 
change in the exogenous variable (e.g., the exchange rate). 
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Results 

to price and production levels and that the elasticity of nominal 
price transmission was unity Initially. 

The results are presented In table 3, which shows the percentage 
changes In real prices, exports, and stocks In the United States to 
an across··the-board 10-percent real appreciation of the U.S. dollar 
In year 1 and no change for the remaining years of the calculations 
(years 2-20). The Incremental changes In prices, exports, and 
stocks are shown for Individual years 1 to 5 and for the Intervals 
6-10 and 11-20. The totals of the Incremental percentage changes 
over the 20-year period are also shown. The Impact multiplier for 
wheat In year 1 can be compared with the results of Johnson, 
Grennes, and Thursby (16, table 2). Their calculated Impact of a 
10-percent real depreciation on U.S. wheat prices of 6.9 percent 
(using 1973-74 as a base year) compares with our calculated 
Impact of -8.2 percent with a 10-percent appreciation under Nsrlo
vian expectatlons.5 

5The tables show the results of the model under different sets of assump
tions. The rational expectations case assumes that farmers' planting deci
sions are based solely on expected prices, whereas the Nerlovian case 
assumes that farmers' decisions are based on prices during the past 4 
years, but with more emphasis on the 2 most recent years. 

Table 3-Slmulated Impact of 10-percent real appreciation of U.S. 
dollar, cross price and stock demand elasticities at zero 

Year 
Item 2 3 4 5 6-10 11-20 Total 

Percent change 

Rational expectations: 
Wheat price 
Corn price 
Soybean price 
Wheat exports 
Corn exports 
Soybean exports 

-9.52 
-6.53 
-5.27 
-6.66 

-13.06 
-8.8 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

-9.52 
-6.53 
-5.27 
-6.66 

-13.06 
-8.8 

Nerlovlan expectations: 
Wheat price 
Corn price 
Soybean price 
Wheat exports 
Corn exports 
Soybean exports 

-8.15 .12 
-6.01 .15 
-5.12 .24 
-3.26 -1.16 
-8.40 -1.56 
-5.94 -1.03 

.03 

.05 

.08 
-.56 
-.77 
-.50 

.04 -.03 

.05 -.03 

.08 -.04 
-.56 0 
-.77 0 
-.49 0 

-.01 
0 
-.01 
0 
0 
0 

0 
0 
0 
0 
0 
0 

-8.00 
-5.79 
-4.77 
-5.54 

-11.50 
-7.96 

13 



Strong Dol/ar Dampens Demand 

The other points worthy of additional comment from table 3 are: 

• 	 The responsiveness of the wheat price exceeds that of corn, 
which in turn exceeds that of soybeans. This reflects the 
greater elasticity of response in demand and supply for corn and 
soybeans, which leads to a lower overall price adjustment, even 
though a higher share of the price adjustment occurs in the 
United States. 

• 	 The response of export volume of corn is greater than 10 per
cent, thus emphasizing that export volume is not confined to lie 
in the interval 0 to 10 percent. 

• 	 As would be expected, the rational expectations response is 
instantaneous. In contrast, the Nerlovian response is spread 
over several years, with some dampened cyclical behavior. 
Most of the response occurs in the first 2 years, however. 

Non-Zero Cross·Price Elasticities 

The first extension of the basic model was to set the cross-price 
elasticities to the parameter levels described in the appendix. As 
outlined earlier, the exchang'9 rate impacts now become determined 
by the relativities between own- and cross-price elasticities of 
demand and supply (table 4). 

Table 4-Slmulated Impact of 10-percent real appreclatkJn of U.S. 
 
dollar, cross price elasticities at parameter levels and 
 

stock demand elasticities at zero 
 

Year 
Item 2 3 4 5 6-10 11-20 Total 

Percent change 

Rational expectations: 
Wheat price -7.26 0 0 0 0 0 0 -7.26 
Corn price -6.66 0 0 0 0 0 0 -6.66 
Soybean price -6.29 0 0 0 0 0 0 -6.29 
Wheat exports -2.79 0 0 0 0 0 0 -2.79 
Corn exports -2.41 0 0 0 0 0 0 -2.41 
Soybean exports -2.78 0 0 0 0 0 0 -2.78 

Nerlovlan expectations: 
Wheat price -7.31 .04 .01 .01 -.01 -.01 0 -7.27 
Corn price -6.60 -.03 -.01 -.02 0 0 0 -6.66 
Soybean price -6.25 -.02 -.01 -.01 0 0 0 -6.29 
Wheat exports -1.63 -.58 -.28 -.29 0 0 0 -2.78 
Corn exports -2.81 .20 .10 .10 0 0 0 -2.41 
Soybean exports -2.55 -.12 -.05 -.06 0 0 0 -2.78 
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Results 

Two Important points coma out of a comparison of the results of 
table 3 with table 4. First, the magnitudes of price response are 
relatively unchanged. The addition of cross-price effects tends to 
increase the Impact of an exchange rate change on corn and soy
bean prices, while d,~mpenlng the effect on wheat prices. This 
emphasizes the fact that when products can substitute for one 
another, both In supply and demand, there will be a tendency for 
prices to move together over the longer term in response to an 
across the board exchange rate movement. Second, in contrast to 
the case of zero cross-price effects, the level of exports responds 
much less to an exchange rate shock when cross-price shifts of 
demand and supply are considered. This pOint is not brought out in 
earlier studies. 

Commercial Stocks Demand 

Elasticities of commercial stock demand were set at their parame
ter levels (see appendix) in the next extension of the model. In this 
case, the year-to-year responses take on more importance. 

The longer run impact of an exchange rate appreciation on prices 
and exports after introduCing commercial stockholding Is approxi
mately zero (table 5). This longrun neutrality of stocks emphasizes 
the short-term role of stocks In absorbing a shock like an apprecia
tion of the U.S. dollar. Changes In stocks clearly retard the rat03 of 
adjustment of price to an exchange rate shift in the short term. In 
the first year, commercial stock demand displaces both domestic 
and export demand. The net effect Is for exports ~o decline more 
strongly than when no stockholding demand exists. Later releases 
of stocks tend to offset the Initial loss of exports but eventually 
exports settle at or near their levels established In response to 
shifts In the exchange rate. Although comm9rclal stockholding 
slows the rate of adjustment of price, well over 90 percent of the 
adjustment occurs within the first 2 years, with about 70 percent or 
more of the price adjustment occurring In the first year. 

Imperfect Price Transmission 

To approximate the pricing pOlicies In a number of overseas mar
kets that Insulate domestic prices from world price movements, the 
elasticities of nominal price transmission were fixed at levels well 
less than one (see appendix). The basic effect of introducing 
price-distorting policies Is to Insulate the overseas domestic mar

15 
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Table 5-Slmulatcd Impact of 1 O-percent real appreciation of the U.S.dollar, 
crolla-price elaatlcltles and atock demand elaatlcltlea at parameter levela 

Year 
Item 2 3 4 5 EHO 11-20 Total 

Percent change 
Rational expectations! 

Wheat price 
Corn price 
Soybean price 
Wheat exports 
Corn exports 

-6.36 -0.58 -0.23 -0.07 
-5.13 -1.15 -.29 -.08 
-4.73 -1.17 -.29 -.08 
-5.11 2.08 .15 .06 
-4.49 1.54 .34 .09 

-0.02 -0,01 
-.02 -.01 
-.02 -.01 
.02 0 
.03 .01 

0 
0 
0 
0 
0 

-7.27 
-6.68 
-6.30 
-2.80 
-2.48 

Soybean exports 
Wheat stocks 
Corn stocks 
Soybean stocks 

-4.14 
4.82 
5.45 
4.70 

0.96 
0.65 
1.25 
1.18 

.26 

.22 

.34 

.31 

.06 

.06 

.09 

.08 

.02 

.02 

.03 

.03 

.01 

.01 

.01 

.01 

0 
0 
0 
0 

-2.83 
5.78 
7.17 
6.31 

Nerlovlan expectations! 
Wheat price 
Corn price 

-6.26 
-5.02 

-.70 
-1.20 

-.26 
-.34 

-.08 
-.11 

.02 
-.02 

.02 

.01 
0 
0 

-7.26 
-6.68 

Soybean price 
Wheat exports 
Corn exports 
Soybean exports 

-4.59 -1.28 
-4.27 1.96 
-4.81 1.60 
-3.94 .84 

-.35 
-.19 
.47 
.22 

-.10 
-.20 
.20 
.02 

0 
.08 
.06 
.01 

0 
-.01 
0 
0 

0 
0 
0 
0 

-6.32 
-2.79 
-2.48 
-2.85 

Wheat stocks 
Corn stocks 
Soybean stocks 

5.50 
5.18 
4.58 

.36 
1.42 
1.34 

.07 

.44 

.35 

-.13 
.17 
.09 

-.03 
.01 

-.02 

-.02 
0 
-.02 

0 
0 
0 

5.48 
7.12 
6.32 

kets from world price fluctuations and to thrust the adjustments 
onto thcse markets not insula.ted (13, 17, 29). In effect, the price
distorting pOlicies lower the elasticity of export demand for U.S. 
commodities. In response to :shlfts of domestic supply and 
demand, attributable to weath'er, for example, U.S. prices will be 
more variable if other countries insulate their domestic prices from 
world prices. 

In contrast, the impact of a m()re inelastic export demand for U.S. 
commodities is that a smaller change in U.S. export prices results 
from a given exchange rate shift. This can be demonstrated using 
the formula for calculating thEI impact of an export tax on price. 

dPx (S) 
where: dPx = change in export price, 

dt = change in ad valorem tax, 
a = elasticity of export demand (xd) or export 

supply (xs) respectively. 
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Results 

From this formula, we can deduce that, as the elasticity of export 
demand declines, the Impact of exchange rate fluctuations on 
export price will decline. In the extreme case of a perfectly inelas
tic export demand schedule, there will be no impact on export 
price. This is the same point made by Colilns, Meyers, and Bredahl 
in discussing price Insulation In overseas markets (n. 
The results of setting the elasticities of nominal price transmission 
at less than unity are reported in table 6. Initially, U.S. export 
prices respond less to exchange rate shifts than when there Is per
fect nominal price transmission. The greater Inelasticity of export 
demand leads to smaller impacts of an exchange rate shift on 
exports and commercial stocks, too. At the same time, the real 
prices from the point of view of the rest of the world are slightly 
higher. 

Farm Programs 

To simulate the impact of an exchange rate change when U.S. agri
cultural prices are near their support levels so that farm program 

Table 6-Slmulated Impact of 1 O-percent real appreciation of the U.S. 
doUa" cro•• price and .tock demand elastlcltlet at p'8rameter levels, 

les.-than-perlect nominal price tran.mlnlon 

Year 
Item 2 3 4 5 6-10 11-20 Total 

Percent change 

Rational expectations: 
Wheat price -4.43 -0.75 -0.36 -0.13 -0.05 -0.01 0 -5.73 
Corn price -4.34 -1.12 -.33 -.11 -.03 -.01 0 -5.94 
Soybean price -4.34 -1.09 -.31 -.09 -.03 -.01 0 -5,87 
Wheat exports -3.33 1.26 .06 .04 .02 0 0 -1.95 
Corn exports -4.14 1.17 .31 .10 .03 .02 0 -2.51 
Soybean exports -4.27 .86 .25 .08 .03 .01 0 -3.04 
Wheat stocks 3.54 .73 .31 .11 .04 .01 0 4.74 
Corn stocks 4.62 1.22 .39 .12 .05 .02 0 6.42 
Soybean stocks 4.15 1.12 .34 .11 .03 .02 0 5.77 

Nerlovlan expectations: 
Wheat price -4.35 -.82 -.44 -.15 -.01 .2 0 -5.57 
Corn price -4.39 -1.15 -.46 -.13 -.03 0 0 -6.16 
Soybean price -4.25 -1.19 -.34 -.10 -.01 0 0 -5.89 
Wheat exports -2.82 1.21 -.14 -.12 -.04 -.01 0 -1.92 
Corn exports -4.38 1.24 .39 .18 .05 .01 0 -2.51 
Soybean exports -3.97 .71 .18 0 .02 Q 0 -3.06 
Wheat stocks 3.91 .62 .28 0 -.03 0 0 478 
Corn stocks 4.47 1.31 .45 .11 .04 -.01 0 6.43 
Soybean stocks 4.17 1.20 .33 .08 0 0 0 5.78 
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Strong Dol/ar Dampens Demand 

stocks accumulate, we raised the elasticities of stocks demand for 
wheat and corn to -10. We assumed that soybeans remained 
above the range of prices inducing program stocks of that commod
ity, so we did not alter the elasticity of stocks demand for soybeans 
in the United States nor did we alter the elasticity of commercial 
stocks demand in the rest of the world. We assumed lhat the farm 
program applies continuously over the 20-year period of the 
analysis. 

The chief results are presented in table 7. With a much more 
price-responsive demand for stocks, an exchange rate appreciation 
shifts grain into U.S. farm program stocks. Because the loan rate 
underpins the U.S. market, production and consumption in the Unit
ed States adjust less than when prices are permitted to decline 
with no loan rate. Thus, the bulk of the initial adjustment to the 
exchange rate appreciation occurs in export volumes of grain. 
After the first year, export volumes rebound, but the longer term 
impact is for exports to decline slightly more than without farm pro
gram stockholding. 

Table 7 -SImulated Impact of 1a-percent real apprecIatIon of U.S. dollar, 
cross-prIce and prIce transmIssIon elastIcItIes at parameter levels, 

government stocks program applyIng contInuously 

Year 
Item 2 3 6-104 5 11-20 Total 

Percent change 
RatIonal expectations: 

Wheat price -1.40 -0.77 -0.65 -0.50 -0.43 -1.23 -0.70 -5.68
Corn price -1.68 -1.01 -.74 -.54 -.40 -1.03 -.51 -5.91
Soybean price -3.01 -.84 -.47 -.33 -.25 -.65 -.33 -5.88Wheat exports -7.18 2.35 .19 .30 .30 .81 .70 -2.53
Corn exports -8.56 1.35 1.05 .74 .55 1.36 .65 -2.86
Soybean exports -4.37 .51 .21 .13 .10 .25 .12 -3.05
Wheat stocks 13.85 8.77 7.95 6.95 5.98 13.85 11.60 68.95Corn stocks 17.20 13.13 9.95 7.77 6.17 17.5 9.58 81.30Soybean stocks 2.37 .91 .58 .41 .32 .84 .43 5.86 

Nerlovlan expectatIons: 
Wheat price -1.22 -.74 -.69 -.62 -.49 -1.32 -.65 -5.73Corn price -1.60 -1.11 -.78 -.57 -.41 -1.06 -.52 -6.05
Soybean pric~ -3.14 -.78 -.36 -.27 -.26 -.73 .33 -5.87
Wheat exports -6.15 1.79 -.23 -.03 .34 1.35 .70 -2.23
Corn exports -8.54 1.14 1.04 .79 .62 1.40 -2.87.68
Soybean exports -3.97 .05 .80.38 -.01 .30 .13 -2.32
Wheat stocks 12.15 8.33 8.38 7.96 6.83 20.21 11.20 75.06Corn stocks 16.22 13.26 10.32 8.20 6.33 17.86 9.67 81.86Soybean stocks 2.78 .38 .36.67 .29 .95 .45 5.88 
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Results 

The pattern of price adjustment with farm program stockholding 
demand for wheat and corn applied continuously should be con
trasted with the case in which it applies for 2 years only (table 8). 
In the first case, prices continue to adjust to an exchange rate 
change over an exceptionally long time frame. Nevertheless, the 
total price impacts converge toward those without farm program 
stockholding. In the case where the stockholding program is 
"switched off" after 2 years, accumulated farm program stocks 
released onto the market induce a quicker price decline and more 
rapid adjustment of production, consumption, and exports toward 
the new equilibrium. 

The U.S. farm program stocks have implications for prices in the 
rest of the world (table 9). Real prices in the rest of the world 
remain 1.6-2.5 percent higher with a U.S. farm program than 
without. For the United States, real prices are some 1.5-3.6 per
cent higher. Thus, in this simplified case, the U.S. farm stocks pro
gram does little, if anything, to improve the relative price position of 
the U.S. farmer versus farmers overseas. 

Table a-Simulated Impac:t of 10-percent real appreciation of U.S. dollar, 
cross-price and price transmission elasticities at parameter levels, and 

government stocks program applying for 2 years, then removed 

Year 
Item 2 3 4 5 6-10 11-20 Total 

Percent change 

Ratlanal expectations: 
Wheat price -1.40 -0.77 -2.40 -0.85 -0.3 -0.17 0 -5.89 
Corn price -1.68 -1.01 -2.34 -.68 -.24 -.14 0 -6.09 
Soybean price ..3.01 -.84 -1.22 -.57 -.21 -.12 0 -5.97 
Wheat exports -7.18 2.35 .26 .13 .05 .07 0 -4.32 
Corn exports -8.56 1.35 3.44 .72 .24 .13 0 -2.68 
Soybean exports -4.37 .51 .26 .35 .15 .08 0 -3.02 
Wheat stocks 13.85 8.77 2.33 .84 .30 .18 0 26.27 
Corn stocks 17.24 13.09 2.87 .99 .36 .21 0 34.76 
Soybean stocks 2.38 .91 1.66 .66 .24 .14 0 5.99 

Nerlovlan expectations: 
Wheat price -1.22 -.74 -2.80 ··1.12 -.23 -.16 0 -6.27 
Corn price -1.60 -1.11 -2.56 -.72 -.20 -.03 0 -6.22 
Soybean price -3.14 -.78 -1.06 -.62 -.27 -.09 -.1 -6.06 
Wheat exports -6.15 1.79 -1.91 .37 .16 -.12 0 -5.86 
Corn exports -8.54 1.14 3.46 .88 .25 .10 .1 -2.61 
Soybean exports -3.97 .38 .05 .22 .19 .13 0 -3.00 
Wheat stocks 12.15 8.33 2.97 1.01 .05 .35 -.1 24.76 
Corn stocks 16.22 13.25 3.25 1.02 .26 .03 0 34.03 
Soybean stocks 2.78 .67 1.32 .74 .37 .11 0 5.99 

19 

. 

, 
. 



i 
I 

i 

ll"..
•c.".'.. "\'

i1~' : 
~I 

Longmire & Morey 

Table'" -Slmuleted Impact on real prices In the United States and rest 
 
of the world In first 2 years following an appreciation of the 
 
U.S. dellar, with and without U.S. farm program stockholding 

Change In real price of: 
 
Item 
 Wheat Corn Soybeans

U.S. World U.S. World U.S. World 

Percent change 
Without farm 
 
program: 
 

Nerlovlan 
Rational 

With farm 
 

-5.2 
 
-5.2 

2.2 
2.2 

-5.6 
5.5 

3.2 
3.2 

-5.4 
-5.4 

3.7 
3.7 

program: 
 
Narlovlan 
Rational 

-1.9 
 
-1.6 

4.0 
3.8 

-2.7 
-2.7 

5.7 
5.6 

-3.9 
-3.8 

5.4 
5.3 

Polley Implications 

The above analysis highlights the significance of the recent real 
 
appreciation of the U.S. dollar for export prices, exports, and farm 
 
program stocks. Throughout the analysis we focused on exchange 
 
rates adjusted for inflation. Macroeconomic forces were taken as 
 
given and unaffected by economic developments in agricultural

markets of concern. 

Because of our approach, we cannot draw broad conclusions from 
 
our analysis about U.S. macroeconomic policy and its overall impli
 
cations for agriculture. Using the same line of argument as Q'Mara, 
 
Carland, and Campbell (21), we can conclude that the real appreci
 
ation of the U.S. dollar since 1980 has made the agricultural export 
 
sector of the U.S. economy less competitive than the export sectors 
 
of other countries, relative to their positions at the end of the 
 
1970's. However, from 1970-79, the real value of the U.S. dollar, 
 
based on various agricultural trade-weighted indexes, declined by 
 
25-30 percent (table 1). That decline enhanced the price competi
 
tiveness of the U.S. agricultural expor1 sector In the 1970's and was 
 
a major reason for U.S. gains in world market shares (on a volume 
 
basis) for wheat and corn during the 1970's. 
 

The shifting price connpetitiveness of the U.S. agricultural sector 
induced by fluctuations In the real exchange rate raises an impor
tant issue for U.S. agricultural policy decision making. Since U.S. 
agricultural exports gained an implicit export subsidy of up to 30 
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Policy Implications 

percent by the end of the 1970's relative to the early part of the 
decade because of the declining value of the dollar, the boom of 
exports over this period must be seen In part as a phenomenon 
brought on by relatively loose monetary policy. Tighter monetary 
policy In the early 1980's cut off the export boom. 

Pollcymakers have looked to other ways to offset the decline of 
exports, such as Increased export promotion and subsidized credit 
on export sales. An Important Issue yet to be analyzed Is how these 
methods of boosting U.S. agricultural exports line up against the 
declines Induced by the strength of the dollar and ether 
macroeconomic factors associated with the tight monetary policy of 
the United States. It Is our judgment that the macroeconomic fac
tors have had, and will have, a much greater Impact on U.S. farm 
program stocks, farm exports, and agricultural prices than many of 
the more direct export subsidy arrangements currently In place or 
under consideration. Thus, the decisions concerning 
macroeconomic policy will be of vital concern to U.S. agriculture 
and to developments In U.S. agricultural policy over the next few 
years. 

With regard to the U.S. farm program, our analysis has one major 
implication. If support prices tend to be inflexible in real terms and 
remain above the market-clearing level, an appreciation of the ex
change rate will shift grain away from farm exports and into farm 
program stocks. We I9stimate that an additional $2 billion worth of 
grain moved into farm program stocks as a direct result of the real 
api)reciation of the U.S. dollar over the past 2 years; that amounts 
to about one-sixth of the total budgetary outlays (around $12 bil
lion) in fiscal 1983 for agriculture. 

The large buildup of U.S. farm program stocks since 1980 is the 
result of a combination of factors. Policymakers and administrators 
now have difficulty judging when to release these stocks. From our 
analysis, the release will push prices lower than what they would 
otherwise have been. The grain futures markets have probably, to 
some extent, discounted current price for antiCipated later stock 
releases. However, uncertainty about the timing of the release im
plies that there will be a Significant price-depressing factor affect
ing the grains and soybeans complexes in the next year. 

It should be noted that stocks of grain in other exporting countries 
have not increased to anywhere near the extent of the increase in 
U.S. grain stocks since 1980. Reasons for this include changeable 
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weather and different stocking policies of different countries. From 
our analysis, shifting real exchange rates between the United 
States and other grain exporters and importers are also likely to 
have been a significant factor. This is particularly so when the U.S. 

. 

loan rates, after allowing for inflation, have either been relatively 
stable or higher. One answer to the difficulty of a large and 
unanticipated stocks buildup under the U.S. farm program is to ad
just the loan rate in real terms on a more flexible basis. 
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Appendix: Analytical Model 

The model used in our analysis was based on the earlier work by 
Collins, Meyers, and Bredahl (7). The main attraction of their ap
proach was that they formally accounted for inflation in their 
analysis of exchange rate impacts on key U.S. agricultural exports. 

Three extensions have been made to their structural equations in 
order to meet some of the objections raised by Chambers and Just 
(4). The extensions 

• 	 Allow for cross-price effects (among wheat, corn, and soybeans) 
in both demand and supply. 

• 	 Allow for alternative expectations operators in the supply equa
tions. 

• 	 Allow for stockholding, including U.S. farm program stocks. 

The last two of these three extensions emphasize the dynamics of 
the impa~t of an exchange rate shift on export prices, exports, and 
stocks. Thus, we use dynamic multipliers to summarize the quanti
tative impacts of an exchange rate shift. 

The structural model for our analysis is as follows: 

Dij = Dij{PillCPJi,Pi2ICPJi,PiSICPJi, YiICPJi,Xij} 	 (1) 

Sij = Sij{W(PillCP/i), W(Pi2ICP/i}, W(PiSICP/i), Tiil 	 (2) 

Kij = kij{PijICPJij,Sij,Lij} 	 (3) 

Pij = Gij{Eij·Puil 	 (4) 

Suj-Duj-[Kuj-Kuj(-1)} = i =2,n [Dij-Siil + i =2,n [Kij-Kij(-1)} (5) 

where 

o = quantity demanded, 
 
S = quantity supplied, 
 
K = level of stocks, 
 
G 	 = price transmission mechanism between nominal U.S. 

price and nominal price in the overseas domestic market, 
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Y = income of consumers, 
 
X, T,L = exogenous shifters of the relevant functions, 
 

W = expectations operator, 
 
= u (United States), i = 2 (rest of world), 
 

i = 1,2,3. 1 =wheat, 2=corn, 3=soybeans. 
 

For each country (or region), and for each commodity, there exist 
standard equations for domestic demand, domestic supply, and 
stocks demand, as well as an equation linking domestic prices to 
world prices. Equilibrium is ensured in the domestic and import and 
export markets through the market-clearing relationship (equation 
5). Key exogenous variables in the model are the nominal 
exchange rates and inflation rates by country. Key parameters of 
the model are own-price and cross-price elasticities of demand and 
supply, own-price elasticities of stocks demand, and elasticities of 
nominal price transmission. 

The dynamic features of the model are affected in two ways. First, 
the market-clearing mechanism ensures that all stocks carried over 
from the current year will be injected into future supplies. Current 
stocking decisions will, therefore, have an impact into the future as 
the grain is released back onto the market. Second, the expecta
tions operators can take on different lag structures through the 
weights attached to current and past prices. We adopted three dif 
ferent expectations operators, in which the weights attached to 
cummt and lagged prices are as follows: 

• cobweb, where w = [0,1,0,0]' 

• Nerlovian, where w = [.5..25,.125,.125], 

• 	 rational, where w = [1,0,0,0], 
and w = [w(t),w(t-1),w(t-2),w(t-3)J. where w(t-i) is the 
weight attached to price t-i in forming the expected price in 
year t. 

These operators represent· extreme cases. The cobweb model was 
employed In earlier studies so we used it for purposes of compari
son. Because the elastiCity of export demand for U.S. commodities 
exceeds the elasticity of export supply, the cobweb model results 
were unusable. Also, we believe that the real world does not follow 
a simple cobweb response. Thus, we do not present the cobweb 
model results. The other extreme is the rational expectations case, 
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in which crop-planting decisions are based solely on current 
prices. Since crop-planting decisions are made at the beginning of 
the year, this specification approximates the rational expectations 
model postulated by Muth and Fisher (8, 20). The approximation 
comes from placing all weight upon current price, which implies 
that producers are able to predict the equilibrium price at planting 
time as predicted by the model of the market faced by the farmer. 
It also implies that the farmer is able to account fully for the impact 
on the market of the exchange rate shift. Given the link between 
cash and futl!reS prices, the rational model becomes a more realis
tic proposition, since futures prices in the real world will discount 
for the impact of an exchange rate shift very rapidly. As an alterna
tive to the above two extreme expectations models, we employed a 
Nerlovian adaptive expectations model with exponentially declining 
weights. Of the three cases, some combination of the Nerlovian 
and rational expectations probably best approximates reality. 

With nonlinearities in the alternative expectations formulations for 
supply, we used simulation analysis to calculate the dynamic multi 
pliers. The demand, supply, stocks demand, and price transmis
sion equations in the above model were expressed in percentage 
change terms, partly to simplify the specification of parameter 
values. It also meant that the base assumptions for the key exo
genous variables could be fixed at zero percentage change. This 
meant that no actual exchange rate indexes or rates of inflation had 
to be used. Note also that shifting the percentage change in nomi
nal exchange rates while holding inflation rates constant (keeping 
their percentage change at the base level of zero) implies an 
 
equivalent percentage change in the inflation-adjusted exchange 
 
rate. 

For a solution method of the model we used the Troll computing 
 
simulation package. To solve nonlinear models, a Newton-type 
 
solution procedure is used within Troll. The Testmod experimental 
 
program package in Troll was then used to compute the dynamic 
 
multipliers of the system. The program works as follows. An initial 
 
base solution to the model is simulated over the period of the data. 
 
A "perturbed" solution is then computed over the same data period. 
 
The exogenous variables can be perturbed in any way requested by 
 
the Troll user. Initially, we raised the nominal exchange rate 
 
between the United States and the rest of the world by 10 percent 
 
in year 1 and made no other changes to the exogenous variables. 
 
The dynamic multipliers computed from this experiment are com


28 



Appendix: Analytical Model 

parable to the dynamic multipliers that are calculated in the final 
form of a linear system of equations (26). 

Level of Aggregation 

To encapsulate the essential features of the world grain markets, 
we used a two-region model of the world market-the United States 
and the rest of the world. This degree of aggregation is clearly 
subject to some aggregation error, since it ignores commodity poli
cy differences between countries and it implies that demand and 
supply responses can be summarized by single-elasticity parame
ters. Note also that the market relationships specified are for one 
level of the market only, the export or wholesale level. Marketing 
margins between different levels of the market are thus ignored. 
On balance, the advantages of the smaller more aggregate model 
were judged to outweigh the costs of further disaggregation. The 
level of aggregation is the same as that used in the earlier analyses 
of exchange rate changes on U.S. agriculural export prices. Our 
analysis focuses on deviations from the base year levels of produc
tion, consumption, stocks, and prices. The data we used for the 
base year represent 8verage levels of production, consumption, and 
stocks for the years 1979-80 to 1981-82 (app. table 1). The data 
were rounded and adjusted so that net change in world carryover 
stocks implied by the consumption and production levels would be 
zero. Since the above data provide the base year shares of the 
world market, which determine elasticities of export demand and 
supply, small adjustments of the levels will affect these elasticities 
(and therefore the exchange rate impacts) only marginally. The 
base year data were extrapolated for 20 years at the levels present
ed in appendix table 1. 

Model Parameters 

The earlier studies of the impact of exchange rate movements pro
vide us with basic parameters of own-price elasticities of demand 
for wheat, corn, and soybeans. Collins, Meyers, and Bredahl 
employed the following parameters and we adopted them since 
they broadly correspond with a number of other studies (n. 
Cross-price elasticities of demand were specified after reference to 
a number of previous studies (27, 28). Estimated cross-price elasti
cities are less readily available from previous studies and the 
empirical estimates vary quite widely. We adopted the parameters 
in appendix table 2. 
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Appendix table 1 -Base-year levels for the United States and 
the rest of the world 

Item United States Rest of world 

Million metric tons 
Production: 
 

Wheat 
 75 370Corn 195 225Soybeans 52 32Consumption: 
 
Wheat 
 25 420Corn 130 290Soybeans 32 52Stocks: 
 
Wheat 
 25 60Corn 35 20Soybeans 10 5 

$ U.S.lmetric ton 
Price: 
 

Wheat 
 170 n.s.Corn 125 n.s.Soybeans 250 n.s. 
n.s. - not specified. 

Appendix table 2-0wn-prlce and cross-price elasticities of demand 
Elasticity with 
respect to Wheat Corn Soybeans
price of: 

Wheat -0.20 0.05 0.05Corn .05 -.40 .10Soybeans .05 .10 -.40 

Since real incomes were assumed to remain unchanged, income 

elasticities of demand were not required. 


We adopted more responsive elasticities of supply than those used 
by Collins, Meyers, and Bredahl (n. Other studies suggested that 
elasticities of supply response were higher, particularly over the 
longer term (27, 28). The supply elasticities we employed are 
shown in appendix table 3. 

These elasticities of demand and supply were applied both to the 
domestic markets of the United States and the rest of the world. 
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Elasticities of carryover stock demand can be broken Into two 
categories, commercial stock demand and Government program 
stock demand. We assumed that the U.S. commercial stockholding 
Is more price responsive than that of the rest of the world. Using 
Lattimore and Zwart (18) as a guide, the elasticity of commercial 
stocks demand for wheat for the United States was set at -1.0, the 
same elasticity as used by Sharples (25), and -0.5 for the rest of 
the world. Elasticities of carryover stocks demand for corn and 
soybeans were fixed at zero for the rest of the world, while they 
were fixed at -1.0 for the United States. For both regions, we 
assumed that a 1-percent Increase In production of a particular 
commodity would lead to a 1-percent Increase In carryover stocks, 
over ann above the price-responsive commercial stockholding 
demand (18). 

Appendix table 3-Prlce elasticities of supply 

Elasticity with 
respect to Wheat Corn Soybeans 
price of: 

Wheat 0.40 -0.15 -0.05 
Corn -.15 .40 -.30 
Soybeans -.05 -.30 .40 
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USDA Support for 
 
Exporters 
 

Keep a step ahead of your competitors by getting the best 
government forecasts around on commodity-specific export 
potential through 1990 for selected countries in Africa, Asia, 
Latin America, and the Mideast. 

Export Market Profiles is a new series produced jOintly by 
USDA's Economic Research Service and Foreign Agricultural 
Service. Each title in the series (approximately 20 titles in all) 
will highlight the production potential of one country's agri
cultural sector, major trade policies, and export potential for 
U.S. commodities. 

Two titles in the series are now available; highlights and 
ordering information given below. 

TAIWAN: An E""ort Market Profile 
96 pp. $4.50 GPO no. 001.()()().04345-5 

10th leldlng Irnponer of U.s. III products ••• 
Depends Ilmoot Intirel~ on Imports for feed grlins, lOy
belns, wheet, catton, wool, most of which supplied by U.s. 
••• Islend', "Buy Am""lcon" policy, Initilted In 1977, 
boostlld IIle, of U.s. ag commoditill: hit $1.2 billion In 
1962 •.• Further Import growth expec1ed; llpecilily pro
CISIId foods. horticultural products. 

DOMINICAN REPUBLIC: An E""ort Mlrket Profile 
36 pp. $3.50 GPO no. 001.()()().04364-1 

On. of leedlng food importe" In Clrlbbtan ••• U.S. 
supplill nearly 9O'K. of t01l1 food Imports ($220 million in 
1982) '" PrOlPlcts good for growth of U.S. export. of 
whOlt, corn, soybolns, Ylgetlble oil" milk, moot ••• DR', 
P<ICIrlou. boll".,..of·peyments position will SUPPl'lllIIl 
but basic food Imports through 1985 ••• RoduClld IIrlffs 
would open up DR morket to U.S. hlgh-..lued exports. 

To order those reports, write to SuperlntltndOnt of Documents, 
U.S. Gowmment Printing Office. Wllhlnvton. D.C. 20402. Mike 
check or money order peylble to Superintendent of Documents. 
l'Ieae be lUre to Include the GPO number of the repo" In your 
ardor. For filter IOrYICII, coli GPO', order dnk et 1202) 783-3238 
Ind chlrue your purchae to your VISA, Masterc.n!, or GPO 
doposit ICCOUnt. Farol", ~, odd Idditionll 25 per!l8nt. 

Other tltl .. In the series will I0OI1 be forthcoming. As they 
become IVIlllbie. they will be odvertllod In ERS AbsIncts, • f_ 
newslmer published 4-5 times per y"r. To IUboalbe, write to 
ERS Abetl'lCtl-EMP, EMS-INF, Room 431)9.S, U.S. Department 
of Agrlcul~re, Wllhlnvton, D.C. 20250. Or coli Tom McDonald 
orl (202) 447·7305. 



More aggressive U.S. marketing and a redirection of trade pro
grams already in place would help to close the gap with the European 
Community in the world market for high-value agricultural products 
(HVP's). 
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The potential payoff in closing that gap is impressive: If by 
1990 the U.S. expanded its HVP exports by half again as much as the 
present level, it would gain an additional $50 billion in GNP and an 
additional 1 million U.S. jobs. 

The U.S. share of world trade in H VP's, chiefly processed and 
semiprocessed food products, stagnated at about 10 percent from 1970
80, while the EC share, with its exports growing by 20 percent per year 
in that decade, stood at five times the U.S. level. 

For more information on the growing market in HVP exports 
and the not always friendly U.S.-EC competition, be sure to get "High
Value Agricultural Exports: U.S. Opportunities in the 1980's." See 
box for ordering information. 

For your copy of "High-Value Agricultural Exports: U.S. Opportunities in 
the 1980's" (GPO no. 001-000-04371-4). send $4.50 in check or money 
order to Superintendent of Documents, U.S. Government Printing Office, 
Washington. D.C. 20402. Make check or money order payable to Super
intendent of Documents. Be sure to include the GPO number in your 
order. For faster service, call GPO's order desk at (202) 783-3238 and 
charge your purchase to your VISA, MasterCard. or GPO deposit account. 
Foreign addresses, add additional 25 percent. 

Closing the U.S. Ag Export Gap 
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THIRD CLASS BULK RATE 

What"s OurFail- Shape? 
Oil Money Spurs Food Imports ... 

At $24 billion, there', I profitable and growing food Import market In the all ex. 
porting nations of North Africa and the Middle East. But, Agriculture Department 
economists say U.S. exporters hIVe missed the boat. 

011 money and profitable Investments have $purred food demand in the eight. 
country area, but the U.S. share of thet region's food imports has dropped from 22 
percent in 1974 to less than 6 percent in 1982. 

A new Economic Research Service report projects import demand for about 80 
commodities for Algeria, Libya, Seudi Arabia, United Arab Emiretes, Qatar, 
Kuwait, Iraq, and Iran. It explores U.s. chances for capturing a bigger share of the 
grain, livestock, oilseed, and high·value product markat. 

Alk for Food Import Demand of 
Eight OPEC Counttlet (FAER. 
182), 112 pp., GPO ,rock numbtN 
001-()OO·04336-6. 

Wr/~ to Superln~dtmt of Doc
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