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U.S. Grain Exports and
the Value of the Dollar

Stephen L. Haley and Barry Krissoff

Abstract. This article examines the changes in grain
exports from 1973 to 1985 A simplified three-country
trade model 1s introduced as a framework for analyz-
ing US grain trade, world grain trade, and market
price when changes in two real effective exchange rates
occur an exchange rate based on U S trade with grain
tmporters and an exchange rate based on global trade
of gratn competitors Although collineartty in the data
series makes tmplementation of the theoretical model
difficult, evidence suggests that the cumulative effect
of a I-percent depreciation (appreciation) in the value
of the dollar was to expand (contract) U S wheat ex-
ports in the range of 2 3 percent and to expand feed
grawn exports tn the range of 1 4 percent Wheat exports
have adjusted to real exchange rate changes only over
a long period of 10- 12 quarters Feed grain exports
have been quicker to adjust to real exchange rate
changes, but there are significant lagged effects

Keywords Grain, internatiwonal trade, exchange rates

U S grain exports have dropped dramatically 1n the
elghties The value of US exports of wheat and
wheat products dropped from a historical peak of $8 1
billion 1n 1981 to $4 5 billion 1n 1985, a 44.percent
decrease The decline for feed grains has been of a
similar magmtude, from $10 4 billion to $6 8 billion
Moreover, the US share of the world market for
grains fell from 54 to 39 percent over the period

One possible explanation for deterworating exports
has been the sustained appreciation of the U 8 dollar
m the early eighties Measured 1n trade-weighted
terms against the currencies of other wheat and feed
grain exporters, inflation-adjusted effective exchange
rates increased 43 and 58 percent, respectively, from
1979 to 1985 The dollar similarly appreciated 46 and
64 percent against the weighted average of currencies
of countries that import U S wheat and feed grains

Haley 18 an agricultural economist and Krissoff 18 an economist
with the Agricultural Trade Analysis Division, ERS The authors
thank Dave Stallings and Steve Magiera for their reviews They
also benefited from comments by participants 1n the ERS seminar
on “"Macroeconomic Linkages to U S Agriculture”and the “Wheat
Prototype Study'™ as well as frem anonymous reviewers

A testable hypothesis 1s that changes 1n the value of
the dollar inversely affect grain exports An increase
(decrease) 1n the value of the dollar, all else constant,
decreases {increases) pgrain exports Because the
United States supphes much of the world grain
market, changes 1n the real exchange rate affect the
world price of grain When the dollar appreciates, the
own-currency price of grain increases for export com-
petitors'and grain importers Export competitors are
encouraged to export, and 1mporters are less eager to
mmport at higher prices Unless export supphes of
competitors are highly responsive to the price change,
total world grain exports decrease The:United States
loses both 1n grain exports and market share

COur purpose 15 to investigate the effect of changes 1n
the value of the dollar on U S grain exports We focus
on the direct effect of a change 1n the dollar’s value on
the international price of grain The analysis 1s,
therefore, based on a partial equilibrium model of the
world grein market It abstracts from indirect effects
of exchange rate changes on grain trade

We address the following questions

1 What are the relevant parameters for analyzing
the effect of changes in the value of the dollaron U 8
grain exports? This question requires us to consider
the value of the dollar as weighted against both export
competitors and grain importers

2 How long does 1t take for changes in the value of
the dollar to affect grain export levels? Exchange rate
changes influence both excess supply of exporters and
excess demand of importers Given the seasonality of
grain production, sunk investments 1n specific capital
stocks, and agricultural policies of the US and
foreign governments that produce market distortions,
exchange rate changes are likely to influence export
levels only over a long peried

3 Given the experience of the floating exchange rate
period, what 15 the quantitative effect of a specified
exchange rate on grain exports? How much confidence
can be attributed to this number?
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To answer question 1, we present a trade model that
theoretically evaluates the effect of changes in the
value of the dollar on grain exports The model 1n-
cludes three countries the U S grain exporter, the
rest-of-world (ROW) exporter, and the ROW 1mporter
Changes 1n the value of the dollar are measured
against both the ROW exporter and the ROW importer
The exchange rates are used in the reduced-form
version of the model to answer questions 2 and 3

Model Structure

We use a partial-equilibrium trade model to simphfy
tracing the effects of changes 1n macroeconomic
variables and U S agricultural policy on grain exports
We assume competitive markets and no backward link-
ages from agricultural exports to exchange rates
Domestic demand 1n exporting countries and domestic
supply 1n the 1mporting country are assumed to be
perfectly melastic so that concentration 1s focused on
trade flows! All variables in the model are 1n real
terms, the volume of trade 1s affected by real importer
mcome and real prices Furthermore, the United
States 1s one of the grain exporters, and the world
price of .grain 1s quoted 1n dollars

Supply of U S grain exports (Q*,) 18 based on the real
price-of grain (wp) and U S agricultural policy, that
18, the.real target price (tp) and the real support-price

(sp)
Q#, = SA(wp,tp) — LA(sp/wp) (L

where SA(wp,tp) and LA(sp/wp) represent excess supply
from current production and the flow of grain into
public stocks, respectively If the real price of gramn
(wp) increases, farmers are encouraged to allocate
more resources to this commodity, and grain produc-
tion will nse (Conversely, if the price of other goods
and services increases more than grain prices,
farmers will turn to these higher priced commodities,
and grain supply will dimimsh ) Higher target prices
(tp) increase deficiency payments that in turn augment
exports The ratio of support to actual gram price,
sp/wp, determines the flow into public stocks If the
support price rises relative to the grain price, farmers
wil] place more of their product 1n public stocks rather
than 1n exports, hence, the negative sign before LA

The ROW export supplier bases 1ts supply decision to
the world market on the local price of grain

1Real income changes 1n the exporting countries are alse assumed
not to affect domestic demand Maost major grain exporting nations
are developed countries for which the income elasticity for grain
would be expected to be lower than that {or most grain importers
To sumplify the algebra, we iumplicitly assume that the income
elasticity 1n the exporting countries 18 zero

QF, = SF(ef +wp) ‘ @)

where the supplier’s price 1s converted to local currency
by ef, defined as the real foreign currency price of the
dollar Use of the real exchange rate automatically
translates the world price of grain into the real price
for the ROW exporter 2 When the dollar depreciates
(appreciates), the foreign suppher’s domestic price of
grain falls (rises), and the quantity supphed will
decline (increase)

Excess demand for grain exports {Q,) depends on the
importer’s real income (y) and the importer’s grain
price 1n local currency

Q4 = D(y,em+wp) 3

where em represents the importer's price of the
dollar 2 If grain 1s a normal good for world importers,
an 1ncome 1ncrease would augment foreign demand
Simlarly, if the local currency price of grain declines,
perhaps because of a dollar depreciation, the quantity
demanded will increase

By definition, total world exports equal the sum of
U S and other countries’ exports

Q; = Q4 + QF, (4)
Finally, the market clearing condition 1s*

Q=Q=Q (5)
or world excess supply equals excess demand
Comparative Statics

Equations 1-3 are assumed to be continuous func-
tions To determine the effect of small changes 1n the
system, we have logarithmically differentiated the
five equations

Q4* = (qo* + agmwp* + ay®(tp)* — cem(sp)* (6)

2In this model, the real price of US grain (wp) is the nominal
price (wpn g} divided by the wholesale price index (wp,,) The real
exchange rate 1s the nominal exchange rate ejn (measured as cur
rency units of country | per dollar) adjusted for the ratio of the U 5
wp! to the foreign wp, that 18, e) = (eyn)e{wpiy,/wpy) The law of
one price translates the nominal US price into the nominal
forergn price {ejn)*{wph,y) = wpn, Multiplication of the real U 5
grain price by the real exchange rate yields the real price of gratn
denominated 1n foreign currency units as follows

(en)*(wp) = (eJn}*(Wp1,,/Wp1)#{(WPN,/WPlys) = WDPI/WP)
3Note that ef and em are two distinct exchange rates Although
both measure the value of the U S dollar, ef does so 1n terms of the

ROW competitor’s currency, and em, in terms of the ROW
tmporter’s currency
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where a superscript * on a variable indicates the per-
centage change 1n that vanable, and where

¢* = export supply elasticity with respect to price
for country A,

7 = stock supply elasticity with respect to the
ratio of support to actual price,

P = export supply elasticity with respect to the
target price, and

a1 = SAQA,, ag = LAQA,

QF* = dF(wp* + ef*) (7)

where ¢ = foreign supply elasticity with respect to
the local price,

Qg* = — N{em* + wp*) + 8y* (8)

where
M =1mport demand elasticity with respect to
local price, and
& = 1import demand elasticity with respect to

ncome,
Q* = Q> = Qg* (9)
Q.* = OMQA* + OFQF,* am

where ©' = Q'4/Q,, or market share

Reduced-form equations for price, export volume, and
market share can be derived from equations 6-10 A
change 1n the exogenous variables affects the endog-
enous variables in several ways First, the world price
equals

-— em +.—Yy (11)

where {2 = O%ayo* + B4a,m + BFF + N A deprecia-
tion 1n the real value of the dollar, ef* or em*,
increases the real dollar grain price because the 1m-
porter demands more U S commodities and the ROW
exporter supplies less grain to the world market
However, the real grain price to the importer and to
the ROW exporter in terms of their own currencies 1s
lower Hence, the quantity demanded 1s more for the
mmporter, and the quantity supplied 18 less for the
exporter

The export volume (12) and market share (13) equa-
tions for the United States are
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A real decrease 1n the value of the dollar for 1m-
porters and/or exporters unambiguously increases
trade volume share for the U S exporter, all else con-
stant (Note the negative signs on the exchange rate
terms in equation 12} World importers purchase
more grain as they believe that the real (local) price
has declined because of the dollar depreciation The
import demand (M), the export supply {(for both ex-
porters, o4 and oF), the stock supply (r) elasticities,
and the imitial market share (OF) determine the
magnitude of the effect

U S agricultural policy alters export price and quan
tity responsiveness, depending on the cioseness of the
loan rate to the world market price and participation
rate 1n the programs Increases in the support price
directly influence world grain prices, but inversely af-
fect US exports Rather than exporting more grain,
U S producers incirease the flow of gnain 1nto public
stocks Conversely, the target price acts as an export
subsidy Increases in the target price reduce the
dollar grain price but augment US exports* The

“The effect of the target price on exports could be moderated by
the effect of land diversion requirements for deficiency payment
eligthility However, this 18sue 18 not straightforward As Love and
others (5) have noted, if farmers are indifferent to program par
ticipation, an increase 1n the diversion requirement will cause
them to leave the program, in which case they increase the acreage
they plant On the other hand, if farmeis are mclined to par
ticipate, then an increase in the diversion requirement will lead
them to divert more acreage to stay in the program Although this
1ssue has relevance to this study, 1t 1s not incorporated mto the
model Italicized numbers 1n paientheses refer to items 1n the
References at the end of this article



effect of the policy instruments taken together 1s an
empirical question The target price could partially,
fully, or more than offset the support price

Estimation Procedure

We use equation 12 to investigate how changes 1n the
value of the dollar affect U S grain exports and to em-
pirically analyze these relationships Equation 12 1s
mtegrated to yield

ln Q* = ag + a;+Infem) + ag«Infef) + az-In(y)
+ ag+In(tp) + u (14)

where u1s the error term, which 18 assumed to be nor-
mally distributed with an expected value of zero, ag1s
the constant of integration, and the other variables
are defined as before ® The model maintains that
changes 1n US grain exports vary directly with
changes 1n the real target price and importer 1ncome
and vary inversely with changes 1n the real loan rate
and 1n both real exchange rates The structural
parameters shown 1n equation 12 are 1mplicit 1n the
regression coefficients

Two 1ssues complicate the estimation of equation 14
the dynamics and the collinearity of the variables
Large price fluctuations may change quantity supphed
only shightly in the short term First, fixed costs in
agriculture tend to be high because agricultural capital
has no readily available alternate uses outside
agriculture Second, movements in exchenge rates, as
well as 1n support and target prices, may not be
transmitted quickly to ROW exporters or importers
Third, the agricultural sector 18 subject to
government-imposed policy distortions Changes 1n
exchange rates or U 8 policy instruments may not af-
fect foreign internal agricultural prices in any set,
predictable manner Nonetheless these changes will
affect the opportunity cost of insulating a nation’s
agricultural sector These 1ssues strongly argue for
the specification of lagged effects of exchange rates
and policy vanables on trade Therefore, 1t 18 1mpor-
tant to determine how long exchange rate and policy
changes will affect export levels

5Note that this specification implicitly assumes that the error
structure of the madel 15 multiplicative rather than additive This
assumption means that the slopes rather than the positions of the
excess supply and demand functions are randem Turnovsky has
shown that the assumption of multiphcative disturbances derives
naturally from underlying supply and demand relationships (8)
Has results do not necessarily generalize to the case of excess supply
and demand functions For our purposes, however, we simplify the
analysis by assuming that the primary source of random variation
15 from production, to the excluaion of the other sources of consump
tion and flows into public stocks

Collinearity among some of the explanatory variables
makes the estimation of equation 14 difficult The
two exchange rate variables tend to move 1n the same
direction over the flexible rate period For wheat, the
correlation of the logarithms of the competitor and
importer exchange rates 18 0 86 For feed grains, the
correlation 15 0 77 The domestic policy instruments
(target and support prices) have been typically ad-
justed at the same time and in the same direction For
wheat, the correlation of the target and support prices
158 096 For feed grans, 1t 18 0 97 The correlation
between these variables obscures the contribution of
each variable to changes 1n grain export levels

The approach we employ 18 to drop from equation 14
one of the variables from each set of correlated
variables The interpretation of the corresponding
regression coefficients will then change For the ex-
change rate variable, the regression coefficient would
now account for the sum of the import price elasticity
and the competitor supply elasticity weighted by its
share of the market For the domestic policy variable,
the regression coefficient 1s a weighted average of the
difference between the domestic supply elasticity
with respect to the target price and the stock elastici-
ty with respect to the support price The sign on the
latter coefficient cannot be determined a prior:
because 1t 1nvolves the difference of two nonnegative
elasticities The sign depends on whichever effect 18
stronger during the estimation period

The error term of a revised version of equation 14
becomes correlated with-each of the respective coeffi-
cients on the exchange rate and domestic policy
variables Consider equations 15 and 16, which reflect
the proposed relationship between the exchange rates
and between the domestic policy instruments

Intef) = byp + byy«ln(em) + e; (15)
In{sp) = bgp + bay-Inltp} + ez (16}

If one were to assume that bjg =bap =0 and
by; = by = 1, then equation 14 would become

In Q* = ag + (a; + ag)+Infef) + az-Infy)
+ (ag + ag)eln{sp) + u — aje; —azep  (17)

The error terms of equations 15 and 16 are included
1n the error structure of equation 17 If we simul-
taneously estimate equation 15, 16, and 17 and use
the correlation across equations, the efficiency of the
estimates should 1mprove
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The theoretical model (via equation 11) also maintains
that the world price of grain varies directly with the
support price and tmporter ncome and 1t varies 1n-
versely with exchange rates and target price Using
the same reasoning as 1in equation 17, we can express
this relationship as
In(wp) = ¢y + ¢y+Infef) + ca+In(y)
+ cgeln(sp) + z (18)

C, 18 expected to be negative, ¢, 18 expected to be posi-
tive, and c; can be either, depending on the strength
of relevant elasticities The error term z includes the
effects of e, and e, of equations 15 and 16, respectively
Because equations 17 and 18 are derived from the
same theoretical structure, consideration of cross-
equation correlation between them should improve
the efficiency of both sets of coefficient estimates

The export competitor exchange rate was included 1n
equation 17 rather than the importer exchange rate
This choice may be considered arbitrary Although
we report estimation results for both exchange rates,
we emphasize the competitor exchange rate for two
reasons First, agricultural econemists have 1gnored
the competitor exchange rate (2) One of our imphait
goals 18 to redress this omission Second, as Wilson
has noted (i2), the concern with competitiveness in
world graan markets (especially wheat) has emphasized
dynamuc relationships among the major grain export-
ers The chowce of which exchange rate to use imphcitly

recognizes the major source of competition to the.

United States The choice of the competitor exchange
rate focuses more directly on the export supply
responses of major competitors We will describe
importer behavior to the extent that the two ex-
change rates are collinear

Estimation Results

We estimate equations 15, 16, 17, and 18 using
Zellner's seemingly unrelated regression (SUR)
technique for the 1973Q1 to 1985Q4 period for both
wheat and feed grains We chose this period to coincide
with the flexible exchange rate period The volume of
U S wheat exports, the dollar price, and target and
support prices are from various 1ssues of the Economic
Research Service’s (ERS) Wheat Situation and Out-
look Report (11) Likewise, US feed grain volume,
the dollar price of corn, and target and support prices
of corn are from various 1ssues of the Feed Situation
and Outlook Report (10) A proxy for real world
.Income excluding the Umted States 1s calculated
from gross national product (GNP} and price data
pubhshed 1n various 18sues of International Financial
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Statistiés (3) § The importer éxchange rate 18 published
in Agricultural Outlook (9) 1t 1s baged on a weighted
average of bilateral exchange rates of 38 countries to
which the United States exports wheat and corn
Weights are determined by the average of the 1976-78
wheat and corn export shares of each country The
competitors’ exchange rate 1s based on export com-
petitors’ share of world wheat and corn exports,
excluding the United States, for 1979-81 The major
ROW wheat exporters are Canada, France, Argen-
tina, and Austrahia The major ROW corn exporters
are Argentina, France, the Netherlands, South
Africa, and Thailand 7

As explaned earlier, the exchange rate and domestic
policy instruments are expected to affect grain export
levels only after a considerable lag We used both
Akaike’s (I, 4) final predictor error criterion (FPE)
and Pagano and Hartley’s (6) criterion to determine
the appropriate lag lengths for the exchange rate and
policy variables We considered a maximum of 12 lags
beyond the current period for each explanatory
variable \

For wheat, both the FPE and Pagano and Hartley's
criteria 1mply that ROW 1ncome should have no lags,
whereas the support price and real global exchange
rate (ef) should have 12- and 10- period lags, respec-
tively For feed grains, Pagano and Hartley’s test 1m-
plies that ROW income should have no lags, whereas
the support and real global exchange rate (ef) should
have 12- aﬁ@ 11-period lags, respectively The FPE
criterion 1ndicates-that the optimal lag combination
18 12 for the support price and zero for the exchange
rate Although'this result seemingly contradicts the
hypothesis of long adjustment to exchange rate
changes, the FPE value for the combination of 12 lags
on both variables 1s not significantly greater than the
mimimum FPE given by the case with no lags
Estimation results for the long and zero lag specifica-
tions appear below

SAccording to the theoretical model, the appropriate income var
eble should account for changes 1n economie activity in countries
that immport grain However, real income data for those countries
are not available on a quarterly basmis As an alternative, a proxy
variable has been chosen It 18 derived from the unweighted summa
tion of quarterly real GNP levels expressed 1n 1980 dollars for the
follewing countries Belgium, Canada, France, Japan, Italy,
Netherlands, Sweden, Switzerland, and West Germany The data
for these countries on an annual basis for 1970-82 have been com
pared to annual real income based on a irade weighted average of
those countries that import US wheat and corn The contem
poraneous correlation between the series 1s very high, equalling
098 and 0 99, respectively No lagf/lead correlation (up to 3 years
considered} 15 ever greater than 078 On this basis, we make the
assumption that the quarterly series used 1n this study 1s an ap
propriate proxy for studying the effect of rest-of world income on
the demand for US grain

"Both exchange rate series are avaitable from ERS
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The equation results (with standard errors in paren- Feed Grains

theses) follow

Export Volume (long lag on exchange rate)

In QA = —1648 — 001 D1, - 053 D2, —'004 D3,

007
Wheat (133) (007 {0 06) 007
' —145CInef,, +3431ny, — 199 Clnsp, (24)
Export Volume - © 19) ©023) ©27)
In QA =2945 - 029 D1, — 088 D2, — 010 D3, R 085
(4 24) (008) (0 08) (008) SE =013
—245TInef, —199lny, +363C Insp, (19) Dw =211
(0 32) 053 ©72) Export Volume (zero lag)
2 =
gE _gzgg In @, = - 16 38 + 006 D1, - 057 D2, + 005 D3,
_ 7
DW =192 _ (181) (00T @07 ©on
(The Di's are seasonal dummy variables ) 128 Inef, +3301ny, — 189 Clnsp (25)
- t 1 L1
35
Exchange Rates ©17) (032) (0 35)
i 2 =
Inef, = 042 + 093 Inem, 20) gE =gf?
(033) 008 DW =1 84
R? =0736 Exchange Rates
'8E =006
Inef, =012 + 1 06 Inem,
Policy Variables (042) (010) ,
. (26)
Insp, =007 + 074 Intp, R?2 =0576
016} (013) SE =012 i
RZ =0 396 @1) Policy Varwables
SE =011 '
Insp, = —004 + 091 Intp, ,
Price (0 086) (007)
= R =0405 @7
lnwp,=961-054Inef, —055Iny, —131Insp,
(184) 025 {0 32) ' (0 16) SE =010
I
R =0768 P
SE =014 Inwp, = —0591Inef, + 056 lny, — 0 78 1n sp,
DW =096 (018} (0 11) (019)
Export Volume (Using Target Price) R? =0243 . (28)
SE =022
lnQA =762 ~040D1, — 091 D2, - 028 D3, DW =027
4 05) (008 007 (©08) Results from equation 19 indicate that & 1l-percent
23) change 1n the effective real exchange rate 18 accom-

~228ClInef, .+ 0761Iny, + 206 Clntp,,

panied by a mean response of -2 45 percent 1n the

(034) ©058) (0 46) volume of US wheat exports over an ll-quarter
R - 0761 period (including the current period) Based on a sta[m-
B dard deviation on the coefficent of 0 32, there 18 a
]S)%V ='2 gg 90-percent probability that the elasticity 1s between

-19 and -3 0 for the sample period

17



Results from equation 24 indicate that a 1-percent
change 1n the effective real exchange rate 1s accom-
panied by a mean Yesponse of -1 45 percent 1n the
volume of U S feed grain exports over a 12-quarter
time horizon Based on a standard deviation on the
coefficient of 0 19, there 15 a 90-percent probability
that the elasticity 18 between -1 1 and -1 8 Results
from the zero lag exchange rate specification indicate
a mean response of -1 28 percent with a 90-percent
confidence interval between -1 00 and -1 56

The sign and magmtude of the coefficients 1n the
exchange rate equations (20 and 26) and 1n the policy
variable equations (21 and 27) conform to expecta-
tions the intercept terms are close to zero and the
slope coefficients are close to 1 In the price equations
(22 and 28), the coefficients on the real exchange rate
variable are negative and the absolute values are less
than 1, as expected The signs on the remaining coef-
ficients 1n both equationg are consistent with those 1n
the export volume equations (19, 24, and 25)

The other variables specified in the equations affect
grain exports as well The effect of changes 1n ROW
icome on wheat exports is significantly negative
-1 99, with a standard deviation of 0 53 Thas result 15
the opposite of what was hypothesized Barring speci-
fication error, this result may indicate a trend toward
import substitution during the sample period This
result may also indicate increases in food aid when
ROW income decreases However, when the target
price 15 used as a proxy for domestic policy (equation
23), the sign on the income coefficient 18 1ndistin-
guishable from zero, and the sum of the exchange rate
coefficients 18 close to the value 1n equation 19 This
regression result suggests that the negative sign on
the 1ncome coefficient may result from collinearity
with the policy variable For feed grain exports, the
effect of ROW 1income 1s significantly positive as
expected 3 43, with a standard deviation of 0 23 #

As for the policy variable, the sum of the support-
price coefficients equals 3 63 1n the wheat volume
equation (19) Recall, a higher support price 1s
expected to reduce US wheat exports However, a
higher target price would be antcipated to 1ncrease
US wheat supply and thereby partiaily, fully, or
more than offset the effect of the loan rate With the
support-price variables incorporating the effect of

8These income coefficients should not be interpreted as import
mcome elasticities As shown in equation 12, the coefficient
represents the product of the import income elasticity and the U S
export supply elasticity adjusted by the weighted sumn of domestic
and foreign net export elasticities Assuming a fairly elastic U S
export response to price (which 1s consistent with the residual sup
plier hypotheais), the magnitudes of the 1ncome response in equa-
tions 19, 23, and 24 are not extreme

18

target prices, the implication of the positive coeffi-
cient sign 18 that the contribution of the target price
to export promotion 18 greater than the depressing
effect of the support price In equation 23, the target
price is included rather than the support price The
lag-length selection criteria indicate 12 lags on the
exchange rate, 12 lags on the target price, and zero
lags on ROW income Findings indicate a sigmificantly
positive coefficient on the policy variable, although
its value (2 18) 1s smaller The exchange rate elasticity
15 about the same for this specification the 90 percent
confidence 1nterval 18 between -1 70 and -2 86° As
mentioned previously, the ROW 1ncome coefficient
cannot be distinguished from zero

For the feed grain equation, the sum of the support-
price coefficents equals -1 99, with a standard devia-
tion of 0 27 Therefore, support prices have reduced
exports more than target prices have expanded them '°

Response Time of Exports
from Exchange Rate Changes

It 1s hard to determine when the exchange rate begins
to affect grain export volume because of the high
degree of collinearity within each exchange rate
series When explanatory variables have linear
associations, the estimates of theiwr coefficients
generally have large sampling errors The estimate of
a single parameter may be far from 1ts true value as a
result For the exchange rate based on wheat com-
petitors, 1t 1s not until the seventh lagged quarter
that the correlation with the current value falls below
05 For the exchange rate based on feed grain com-
petitors, 1t 18 not until the fifth lagged quarter that
the correlation with the current value falls below 0 5

9We have also estimated the wheat equation including both sup
port and target prices Pagano and Hartley’s procedure indicates
that adding one series, given the inclusion of the other, adds
nothing to the regression Nonetheless, we include both seres lagged
12 quarters The sum of both sets of policy coefficients 18 positive,
but cannot be distinguished from zero The income coefficient 1s
indistinguishable from zero as well The sum of the exchange rate
coefficients, however, 19 significantly negative {2 16), with a
90-percent confidence interval of 110 to 322 Although these
results support the exchange rate hypothesis, the specification 1s
not justified on the basis of either the FPE or the Pagano and
Hartley’s criterion

104 complicating factor for 1981-83 crop years was that the sup
port price for the Farmer-Owned Reserve (FOR) was somewhat
higher than the Commodity Credit Corporation {CCC) loan rate
For wheat, the higher support price was effective from 1980Q3 to
1983Q2 For corn, the higher support price was effective from
1980Q4 to1983Q3 We re-estimated the export volume equations
incorporating the higher support price series In this modification,
the support-price coefficient for wheat decreased to 2 88 from 3 63
while the support price coefficient for feed grains decreased 1n ab
solute terms to 153 from 199 In both equations, the sum of the
exchange rate coefficients remained approximately the same For
wheat, the sum equaled -2 40 (compared with 2 45), and for [eed
grains, the sum equaled 1 68 (compared with 145) The exchange
rate effect 13 robust across these policy parameters



One way to treat a multicollinearity problem 1s to use
nonsample information A commonly used method 1
lagged times series 1s placing a polynomial degree
restriction on the impact of the variables within the
series This specification assumes that the lag
weights within series can be specified by a continuous
function, which 1n turn can be approximated by the
evaluation of a polynomial function at discrete points
(7) The polynomual specification smooths the impact
of the exchange rate change on export volume over
the lag period, and the degrees of freedom are increased

We have used Pagano and Hartley’s criterion to
select the appropriate polynomial degree (6) Pagano
and Hartley’s criterion indicates a first-order
polynomial specification for the exchange rate for
wheat competitors and a second-order polynomnal
specification for the exchange rate for feed grain com-
petitors Tables 1 and 2 show estimation results for

Table 1—Effect of exchange rate changes on volume
of U.S. wheat exports over ime

Perlod Change 1n wheat exports due to Standard
erio 1-percent change 1n exchange rate | deviation

0 036 019

1 28 16

2 19 13

3 11 10

4 02 07

5 - 06 04

6 -14 04

7 -23 05

8 -31 08

9 -40 11

10 -48 15

11 - 57 18

12 - 65 21

Table 2—Effect of exchange rate changes on volume
of U.S. feed grain exports over time

Change 1n wheat exports due to Standard
Period | 1 percent change 1n exchange rate | deviation
0 -0 36 012
1 - 42 07
2 - 25 04
3 -12 04
4 01 05
5 06 06
6 10 06
7 11 05
8 08 04
9 02 05
10 - 03 08
11 -19 13

the exchange rate coefficients for the wheat and feed
grain equations For wheat, the negative correlation
between exchange rate changes and export velume 1s
not evident until the fifth and sixth quarters after the
exchange rate change The effect becomes more
negative and significant toward the end of the period
For feed grains, the second-order polynomaal specifica-
tion emphasizes the immediate effect of the exchange
rate on export volume The expected negative effect 18
strongest 1n the first year after the exchange rate
change

Differing Sample Periods

The parameter estimates may be sensitive to the
selection of the sample period We chose 1973-85 to
correspond to the flexible exchange rate period and to
incorporate the latest available data Other sample
periods could have been used Table 3 compares
90-percent confidence interval estimates for the
wheat and feed grain equations for the following sam-
ple periods 1973Q1-1985Q4 (the base), 1974Q1-
1985Q1, 1973Q1-1984Q4, and 1973Q1-1983Q4

The primary effect of dropping the gbservations for
1973 18 to widen the interval for the mmcome and
support-/target-price coefficients in the wheat equation
Otherwise, the interval estimates are fairly close

Deleting observations for either 1985 or 1984 and
1985 produces more striking results Except for the
income and support-price coefficients 1n the feed
grain equation, the interval estimates become wider
However, the interval 1n most cases for the base sam-
ple falls within the wider bounds of the reduced-size
samples Therefore, the results from the base period
cannot be rejected

The most important feature of including the 1985
observations 1s the narrowing of the confidence-
interval estimates Although not shown, this narrow-
mg 18 due to much lower standard errors on the
various regression coefficients

Importer-Based Exchange
Rate Measure

The importer exchange rate can be used as a proxy for
changes 1n the value of the dollar instead of the com-
petitor exchange rate Re-estimation of equations 19,
23, and 24 when em 18 used instead of ef follow
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Table 3—Parameter interval estimates for differing sample periods!’

Variable Sample Lower Upper
Commodity coefficient period bound bound
Wheat ef 1973Q1-1985Q4 -3 00 -190
1974Q1-1985Q4 -348 -186
1973Q1-1984Q4 -3 53 68
1973Q1-1983Q4 -7 80 - 48
y 1973Q1 1985Q4 -290 -108
1974@1.1985Q4 -2 25 126
1973Q1-1984Q4 -314 152
1973Q1-1983Q4 -6 29 33
Bp 1973Q1-1985Q4 240 4 86
1974Q1-1985Q4 77 381
1973Q1-1984Q4 44 462
1973Q1-1983Q4 159 783
Wheat ef 1973Q1-1985Q4 -310 -124
1974Q1-1985Q4 -363 -137
1973Q1-1984Q4 -170 102
1973Q1-1983Q1 -6 72 186
¥ 1973Q1-1985Q4 - 64 208
1974Q1-1985Q4 - 64 722
1973Q1-1984Q4 - 35 253
1973Q1-1983Q4 211 281
tp 1973Q1-1985Q4 84 336
1974Q1-1985Q4 -317 316
1973Q1-1984Q4 27 263
1973Q1-1983Q4 06 4 88
Feed grains ef 1973Q1 1985Q4 -178 -112
1974Q1 1985Q4 -192 -106
1973Q1-1984Q4 -149 31
1973Q1 1983Q4 -263 101
¥ 1973Q1-1985Q4 304 382
1974Q1-1985Q4 2 83 4111
1973Q1 198404 258 372
1973Q1-1983Q4 248 406
sp 1973Q1-1985Q4 -2 45 -152
1974Q1-1985Q4 -2 88 -118
1973Q1 1984Q4 -2 46 -122
1973Q1-1983Q4 -2 63 -119
¥Reported at 90-percent confidence interval
Wheat
Export Volume Export Volume (Using Target Price)
InQ* =5322-037D1, —-095D2, — 011 D3, ln @4, =2547 - 030 D1, - 085 D2, — 024 D3,
(1088) (0 13) 012} (011) (759) (011) (010)
—238LInem;, —48llny,+205E Insp,, (29) —-185CInef,, -1681lny, +181 Elntp,, (30)
(053) 117 (0 56) 041 (059)
R =0804 Rz =0813
SE =018 SE =017
DW =129 DW =172
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Feed Grain
Export Volume

In Q4 = —9 01 + 002 D1, — 060 D2, — 0 08 D3,
G07) (0100  (011) (012

~122ZInem,, +2111ny, + 007 Clnsp, (31)
027 (0 64) (0 40)

Rz =0813

SE =014

DW =192

Except for the feed grain support-price variable, the
signs on the coefficients 1n equations 29, 30, and 31
are the same as those for equations 19, 23, and 24
The closeness of the corresponding exchange rate
coefficients lends support to the earlier findings

Conclusions

We have examined changes 1h gramn exports from
1973 to 1985 We introduced a three-country -trade
model as a framework for analyzing U S grain trade,
world grain trade, and market price when there are
changes 1n two real effective exchange rates (1) an
exchange rate based on US trade with grain im-
porters and (2) an exchange rate based on global trade
of grain competitors We considered the effects of
changes in ROW real income and U S target and sup-
port prices The empirical analysis 1s based on
reduced-form equations dernved from the structural
equations

The elasticity of US wheat exports with respect to
exchange rate changes 1s between 170 and 2 86
This result comes from equation 23 in which the
target price 18 used as the proxy for domestic policy
Other specifications give a similar exchange rate
response All results, as well as those reported below
for feed grains, depend on the inclusion of 1985 data
Without 1985 data, the coefficient values have
greater variance The range of confidence regarding
the magnitude of the effects has to be wider
Moreover, most of the evidence suggests that exchange
rate changes affect wheat exports only over a long lag
of 10-12 quarters

The elasticity of U S feed grain exports with respect
to exchange rate changes 1s between -1 10 and -1 80
This result comes from equation 24 Alteinative
specifications (equations 25 and 31) give roughly the
same result Feed grain estimates for all specifica-
tions are 1n line with theory These results include
the strong positive effect of ROW income and the
negative effect of the loan rate Finally, evidence sug-

gests that most changes 1n the exchange rate affect
exports within the first year of the change 1n the
exchange rate
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