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ABSTRACT

The study uses a Transcendental logarithmic (TL) function to estimate
Japanese import demand for varieties of wheat. It concludes that their Food
Agency fills annual quotes without regard for the prices of competing
varieties. However, price differentials have a small but measurable effect
upon the monthly scheduling of import purchases.




INTRODUCTION

This parer Presents the results of an estimation of the demand for
internationally traded classes of wheat in the Jaranese rport Market

(Hokkaido). Unlike the madority of sprevious studies dealing with the
international wheat trades this rarer sttemrts to identify and measure
the dedree of imrporters’ rreference for one particular class of whea#
over another classsin relation tao the imrPort prices of alternative
sources of surPly, The individuzal wheat classes considered are soft red
wintery hard red winters whites and durumrsurrlied by Australias Canadar
and the U.S..6iven the distinctive protein and milling characteristics

of individual wheat classesy it is felt that 3 researcher loses a3 dreat

deal of information redgardingd trade competition and demand rpreference by

i

not differentiating bhetween the various wheat classes traded. Indeeds:

in commercial contract salesy *whest® is never traded 2s aggredgate

auantitygy hut rather is specified hy pricey @qualite class snd drzde.

This indicates that imrporters demand specific classes of wineat » to suit

rarticulear consumer tastes and milling requirementssy andsysprecumatlyy

will fill their needs from lowest cost suppliers. While this might te

strictly true of 3 wheat importing counte like Indonesics it is not

strictly true of Jarany where the dovernment food Adency directs

Jaranese imrporters to meet its imeport rpolicy obidectives.




SCOPE OF STUDRY AND INSTITUTIONAL SETTING

This studs is confined to Jaransy the world’s second lardest whesat

imrporter after the U.S.S.R.scovering the rperiod April 1979 to Maw 1981.
Monthly importation of wheat is controlled by the Jasrpanese Food Adencys
which sets tardets for the quality classes and auantities of wheat
demanded by millers and consumers. It is assumed that these tardets
corresrond to monthly national reaquirementsswithout stocks. The actual
imPportation is made by Private traders under contractual

arrandementsywho are the only ones with dovernment rpermission to import.

Domestic wheat does not compete with imrPorted whesat at the Port

marketybut rather at the millers?’ markety so it does not enter this

study, One would exrect that the resgistered imrorters would fill these

tardets from the lowest cost surrliers. Furthermores one midht envision
that a8 two-tiered cost-minimization obJective could be postulated for
this imrort market! whereby the Food Adency strives to minimize the cost
of its wheat import activity while private traders attemert to minimize
costs (or maximize profits by purchasing from the lowest priced foreidn
suprlies. However, the Food Agencuy administers the imeport wheat market.
in 3 manner that severelw restricts the dedgree to which cost
minimization takes rlace there. There is no facile mamner in which to
characterize the Jaranese wheat imrort obdectivesexcert as ‘the
minimization of imrort cost only in cases when it is not difficult tao
secure stable surrlies of the particular varieties of wheat in demand by
Jaranese millers.* In the abhsence of &2 statistically sisnificant
dlternastive to cost minimizations this study relies uPon 3 restrictzhle
version of this maintained hyrothesis to model the bhehavior of the
Jaranese imrorters s it is céordinated ty the tardet-setting of the

Food Adencyg. Tests are devised to 3scertain whether Jaranece imrort




hehavior deviates significantly enoudgh from cost minimization to redect
this hurothesis.,

JAFPANESE IMFPORT POLICY AND COUNTY DRISTRIRUTION OF IMPORTS

These features of the Jaranese wheat trade arrandements interfere

with the strict cost minimization rostulate. Jaran covers asbout 87

rercent of its wheat consumeption reaquirements through imeports. Recause

of such hesvy derendence on foreidn surPrliesy Jaran is sensitive to
disrurtion in trade flouws caused by volatilits 1in international whesat
markets. Concern over a3 stable food surrly and the substantial
derendence uron the U.S, has produced a Jaranese trade rolicy of
diversification. At rresenty Jaran rrimarily relies on three

countries—-- the U.S+vCanadas and Australiay for its wheat import

requirements. In order to insure its wheat import needsy Jaran
concludes tnilateral trade adreements with the Canadians and Australianss
setting out annusal tardet amounts of wheat to be Ppurchased (Plus or
minus 10 prercent). These agreements contain no PpUurchase Price
Provisionssindicating that the srices at which wheat is Furchased is of
secondary consideration. Surrly stability is pParamount. In recen£
4earss the U.S. suprlied arprroximately 57 rercent of Jaran’s wheat
imrportssy Canada 2S #ercentp and Australis the remaining 18 rercent.
Rather than search for the most competitive sodrcesr Jaran sepreads the
additional requirements stemming from the <growth of its rorulation
2lmost ecually 3mong its three mador suprliers. Thussy the trade shares
between the three exrorters remain epractically constant from gear to
2ear.,

Two considerations affect the Jaranese decision to imrport wheat

from the U.S.rnotwithstanding that its Pprices are higher than those
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offerred by comreting countriest 1) U.S. caracity to act as =& residual

surrlier for wheat varieties that Jaran cannot obtain elsewheres and 2)
a3 desire to deflect concern over the larde trade imbalance between the
two countriesy to which Jaran is sensitive.

Consequentlyy wheat imrportation is a2 matter of national imrPortance

and has merited careful and centraslized supervision. The Jasrpanese

governmentsy through its Food Adencys controls the domestic marketind,

Ppricingy and importation of wheat. Based uron annual demand-surrly

estimatess the dovernment decides on the quantity of each wvariety of
wheat which 1is to be imrported. Theny it desidnates its rreferred
couﬁtrs of oridin., At the time when wheat imrorts are to be madey the
Food Asgencwy rosts the reaquired quantities (usually on 3 monthly or
weekly basis) by variety or classs dradess country of origins and the

ryurchase price tardet range. (1)

Redistered imrorters then submit sales bids to the Food Adency
whichs in turns selects the seller whose offering price falls within the

tardet rurchase range and is amonsg the lowest tender Pprices (2).

(1) The tardget price is set a3t a3 level including the total

Pricesinterestsshortagessharbor chardgess and importer’s commission.

(2) A detzailed descrirtion of wheat import Procedure is given in
KalmbachsF .M. et.al. The Jaranese Food and Feed Grain Econome. Ohio
Adr, Res., and Dev, Centersy Res.Rull. 1126, WoosterO0hics, June 1981,

PP ,48~-51.,




The Food Adgencu’s asbility to chande imports from &8 earticu’ :r
country pPrevents exrorting countries from srice collusion. Hences the

price comrpetition that occurs to fill Jarznese requirements is bhetween

the rival trading firms in the same countryse.d. Cardgill and
Continentals for the same variety of wheatsy rather than tetueen rival

exrorting countries for similar varieties.

Recause of millers’ adherence to strict wheat varietal rrorortions

in flour mixess the Jaranese do not consider many wheat varieties to he

interchandeable for millingy even thoudh U.S. dns 147 is similar to

Canadian CW 13.5%Z and U.S. nrs 13%Z to Australian PH 13/147Z, That isy

Canadian and Australian wheat varieties do not compete with American
wheat wvarieties when a8 surrly can he had a3t some Prices nor do American
whieat wvarieties comrete with other American wheat varieties.

Consequentlyy Pprice differentials between wheats of similar variety and

auality offered by a3 comretitor country will normally not sway purchases
toward the lower rriced suprlier., Jaranese tolerance for the madnitude
of rrice differentiasls between similar varieties from different
countries is unusual. There is no set rule of how dgreat the difference

must be bhefore the Food Adency will z3llow impPporters to switch from one

nita
surrly source to another (3).Some inter-year monthly price comretition

does occur., Howevers switches from one variety to another or from
one country to anaother are temrorary. They last for onrle a3 month a3t 2
time 3nd do not affect the total imeport levels of wheat varieties for

that year. Monthly imrort shortfalls are usually matched e

(3) The record shows that Jarznese imrorts of U.s. wheats have
varied from the quantities zet hyu the annual bilaterzl ad9reementc bu

only 5-6 rercent rper wear.




comprensatory imrport Purchases in suhsequent months. A prersistence of
wide price disrarities would efromet the Food Adency to enlarde the
import auotaz from 3lternative suprliers of similar varieties in

subsequent bilateral adreements.

All uwheat imported by Jaranese traders is sold to the Food Adency

at Previously adgreed rrices. The Food Adencys in turn resells the wheat
to the millers a3t prices determined by the standard grade and class of
the wheats while takindg into account the cost of erice in order to set a
competitive end-use price. The (ct+f) Price rpaid for imrorted wheat by
redistered traders therefore rerpresents the only non~adminis£ered Pprice.
In generaly the Food Adency makes 3 profit on the resale of imrorted
wheat and incurs 1losses on the resale of hidh priced domestically
produced wheat. DRomestic and foreidn wheat are resold at the same Price
to the millers. In recent wugears, the Food Adence has realized net
rprofits on its wheat erodrams but in the earls 1970’ss the net cast of
the Joint imrort and domestic wheat resale eprodram was 140 Trillion

annuallu, Considering that this exrense occurred immgdiateis prior to
the gears of this studyy FY 1979/80-1980/81s it is likelw that Jaran

continued to practice some form of imrport expenditure minimization. It

seems fair to assume that such 3 princirle orerates in the data.

Import wheat competition in the Jaraznese wuwheat imrport market
continues to occur at three levels! 1) as competition among exrorters aof
specific wheat varieties within the same exrortind country, 2) 3%
comrpetition amond Jaranese traders in bidding for monthly import
tardetsy and 3) 3s intra-dear monthly competition amons wheat varieties.

After examining the theoreticzl model used in this studuysy it will he

demonstrated by using several varieties of imrorted wineat:, that the
Jaranese Food Adency fills bilaterally arrangdged annual auotee without

much redard for the Prices of competing varieties. However), there is




intra-4ear competition. Fors ~rrice differentials hetween compreting
varieties droured within the same aquality class have a small but

measurable effect uron the monthly scheduling of import purchases.

THE MODEL

A transcendental logarithmic (TL) functions = local arrProximation

to the indirect cost functions is used to estimate the conformity of
Jaranese wheat importers with rostulated cost minimization obdectives.
Additivity and Serarasbility restrictions are imposed to test for the
rresence of discriminating demand sreferences on the part of the Fooad

Adencyy by drouring similar wheat varieties to meet auality class

targets. The TL multi-eproduct (input) and multi-tardet (outrut) model
regresses exrenditure shares of wheat classes upon imrport varietal
prices (pPid ¥Yi ¥Y,j) and ggsresate auality class tardets (Xi wi). This is -
a8 derarture from the turical TL local estimation of a Cost functions
which is srecified only in varietal prices and total addredate auantityu.
The indirect cost function estimasted in this study is specified in
erietal Prices and class tardetss since these tardets must be metsrit is
rostulatedsthrough the importation of individual imrort varieties.

Thussthere are three classes and seven imported wheats --"import

varieties®*-- involved in the wheat market for food use at the Jaranese
rort (Cf. Tatale 1),

The srecification of 2n indirect cost or ‘exrenditure® function has

8 clear economic interrretation in the Jaranese rsort markets and this
makes it more apPprorriate than 38 cost function sprecified only in
varietal rrices and total wheat imports.Firstsredarding the addregation
of shirments of imrport varieties in the same class into the addgredate
tonnage tardets -for that classy the (Xi)s the model rposits that the

auantities imported of eparticular import varieties (x13) affect total




exrenditure on wheat only in the sense that they helr to meet the
Jaranese imrorters’ demand tardet for that class of wheats of which each
variety is only one of several competing varieties. This is a feature
of the model even though it is not an explicit feature of the market
being studied. . In this «cases one tests for a redection of the
maintained huyrothesis in the same manner as when one does not expect
market behavior to violate the assumrtions of the models but rather to

conform to them. The testing procedure is the same in both cases. The

existence of quotas-- filled for each imrPorted wheat varietu taken
serarately -- 3lso will he considered as an ®"alternative® to the cost
minimization hspotheéiss with Poor results. (Guﬁta—filling is not
strictly an alternative to cost minimizations since this postulate cauld

e constrained throudgh the use of arrropriate restrictions to meet the

Food Adency’s varietal Quality prreferences. Results from the cost

minimization hyrothesis modelled in this parer will show that Jaran does
alter the monthly scheduling of varieyal imPports accordina to monthly
Price chandes ‘rather than to meeting uearly quotas in rigid
installments.)

This model assumes that Jaranese traderss in line with Food Adency

directivesy redard wheat imrorts from different exrorting countries 38

distinct varieties which are distinguishabhle by differences in Qualite

and pricey that they drour them according to aualitys and thens and only
thens select imrort varieties according to erice. If imeorters bhyw

wheat varieties to fill varietal tardetss instead of class tardets,

without resard to the eprices of wheat varieties in the same aualitwe

"classes:s then we exrect to redect the maintained hurothesis of cost

minimization. A standard cost functions by not rositing the existence

of class targets, would inarrrorriately rerresent this rrocedure hu




minimizindg total cost over all varieties redardless of their
similarities and differences. Instead the class tardget exrenditure
minimization function used in this study minimizes the serarate costs of

meeting each tardet throush the epurchase of imrPort varieties in s

rarticular quality class. In the exrenditure functiony varieties of_
of comparable quality, regardless of country of oridins are dgroured

into classes and are imported to fill the demand target for that class.

<

Since class tardets must bhe filled, these tardets must be. included in
the specifications meaning that the function required for this market is
better called the exrenditure function rather than the *cost*® functian.

Under the condecture of cost minimization within wheat classessy the

totsasl auantity demanded of one class» the tardets, affects 311 of the

variety exrenditure sharess but the individual quantities of varieties
of the same «classy the (xid) which todether fill that tardets do not.
Therefores the (xiJ) do not arpear in the ewrpenditure function. To meet
8 tardget for 3 certain auantity and class of wheats imrPorters will pay
more for that variety than thewy will for varieties which meet their
tardet for another «class ‘of wheat. Sos under the hurothesis of
exrenditure minimization for Jarans relative price is important only
within classes. 0f the varieties competing to Pill the demand tardet
for hard wheats for examples imrporters may choose the lezst eurensive
variets among them: even 1if this price is higher than the price of a
soft wheat variety which competes only with the other soft wheat and
does not comerete among the hards. This aadregation of varieties (xidJ

¥Ji) into Quota (Xi) is further investidgated using Serarability.,




THE INDRIRECT COST TRANSLOG MOREL ANDR ITS ENVELOPE PHENOMENA

It can be demonstrated that the exrenditure function ‘displsss the
same envelore rhenomensa as the cost functions since the former is
-indentical in srecification to the indirect cost function which
establishes the second order conditions of the caaparative statics of
the cost function. The tardet 1levels specified in the exrenditure
function are equivalent to the outeput level constraints under which
direct cost is minimized in the comparative statics problem. Therefores
at the cost wminimizind tandencys the exrenditure (indirect cost)
function meets the cost function, and the same envelore phenomena apply.
This is essential in deriving tardet and variety expenditure shares from
the TL exrpenditure functionsy as well as Slutsky and Allen-Uzaws

substitution elasticities.

COEFFICIENTS AND THEIR INTERFRETATIONS

The unrestricted from of the TL function can test whether these

1
hgrotheses hold in the Jaranese rport market. +222221qu19\2“?32“?”‘
‘A
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Here is an identification of the varishles. (1nD) rerresents the
natural logarithmic transformation of the total dollar exrenditure uPon

3ll food wheat imrort varieties in 3 diven month. The (X1 ¥i)

rerpresents the (i)d)th class of whesat imrortedswhich is the total tonnase

. impPorted of 311 import varieties in that class € (xid Yd) i >, The
(pid ¥Yi ¥YJ) represents the import commercial and freidht (c+f) price af

the (Jddth variety of class (i), All variables are lodaritinmically




transformed in the modelsso coefficients are in elasticity form.
This study uses the theoretical rroperty of Additivity ¢to rosit
that wheat imrort varieties from different classes comrete to fill class

targets. If Jaran does not recodnize the substitutibhilitey of similar

wheat varietiesy then we would expect to redect this restriction. The

model 3lso uses the prorerty of Separability to posit that the eprices of

wheat varieties within 3 rarticular class affect imrorters’ decisions to
imrport those varieties to fill the class tardet. Since <class tardets
are larsger than the shirment of anuy one wheat varietys several varieties
must be imported to meet a3 térset; and in unequal auantities. If
Serarability is not redecteds this outcome would add another dimension
to the word *comretition® in the Jaranese market.

The estimable share eauations obtained through partial

differentiation of the exrenditure function with resrpect to the varietsal

Frrices and targetss are of two forms. The first are the target
exrenditure shares) (Si Yi)y which rerresent the rortion of total

exrenditure (D) spent uron the total imports of 3 particular class:

summed over 311 import varieties in that class.
X 1
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Here is an identification of the coefficientsy which are aslso found
in the exrenditure function (Si)! These are the tardet shares and are
the derivatives of total exrenditure on 311 classes with resepect to each
class (X1i). Each one is eaual to the share of total wheat exrenditure

spent to imreport the total auantity of 311 wheat varieties in its own
class (i), This is an envelore rhenomenas and is not intuitive. (A1)
tThese are the target intercests. This intercert term in each (S1i)

equation arPe3rs in the exrenditure function 3s the first sartial




coefficie§€;\ofor eac (Xi() \)a@n alone.
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These are the cross—-tardet coefficients. As onhe 3arPears in the

tardet share equation (Si)» this 1is the impact of 3 chande in the

imrorted auantity (X1) uron thé exrenditure share for target (Xi).

Wh ) Lh v
(A)me )’?n\{)),?\ }QMP RLJﬂ\_ Vi VA Y iv

These are the tardet-price coefficients. In 3 tardet share

eauationy this is the impact that a3 chandge in (rlh) has uron (Si)y the

exrenditure share for the tardet (Xi). Notice that these variables are

not necessarily in the same class., Additivity is equivalent to making

the restriction

(s) RZ_),QS}.\:O VL#X Vh

The second set of estimable share equations are obtained from the
exrenditure function throusgh rartial differentiation with respect to the

varietal Prices. The variety share equations take the form

\< B +ZEEGL4J&JQ’“P”“ 22 Rithy Vily

Here is an emplanatxon of the economic effects measured by
their coefficientss which are also found in the exrenditure function.

(Kid) are the variety shares. R an envelore shenomenas the
derivative of the 1log of total cost on food wheat with resrect to the
lodg aof variety erice (PiJ) is equal to the share of total dgllar
exrenditure srent in 3 diven month uron imports of a3 eparticular variety
- (d) of 38 particular class (i). (Rid) is the variety intercert. In s
variety share equations this entityy which is a direct srice coefficient

in the total exrenditure functiony arpears as the intercert terms since




the sindle pfrice variable 2ssociated with it has been removed throush

rartial differentiation.

P kY .~
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These are the cross-price coefficients. In the variety share

equationssy this is the cross—class effect which 38 chande in variety
Pprice (plh) has uron (Kid)snot necessarily in the same class, When

(i=1)» this measures an effect among varieties within the same class.

When (isﬁl),this measures the impact of Price chandes across classes
uroOnN an unlike imPort wvarietwu. Serarability is eaquivalent to the

(o) Gﬂu'\--O Vil ViV

Serarability does not restrict the tardet share eauationssbut does
require that the expenditure.share of an imrport variety is influenced
only by wheat prices of varieties within that classs and not hnu Prices

of varieties in other classes.

A oKy P RVARY
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These are the Price-tardet coefficientssy similar but not

necessarily equal to the target-price coefficients found in the tardet
share equations. Thee are equal only if the exrenditure function is

invariant to the order of taking second rpartizlsithat is, if summetru

holds.Among the varietys share euaationss this measures the effect that a
chande in the madgnitude of the class target (X1) has uron (Kid)s the

exrenditure chare for variety (xid). There is aone coefficient for each

class.




This definition satisfies the economic interpretation of Additivitu

for the Jaranese rort market. Pertaining to it, the statement

*varieties are additive within classes® means this? The size of each

class tardet is influenced only by the auantities imported of wheat

varieties in its class.Import varieties compete with each other to fill

the demanded tonnade reauirements for its class and do not compete with

wheat varieties of other classes as those class tardets are beind

filled. Among the exrenditure shares for class tardetss this means that

varietal prices do not interact with the targets of other classess and

do not influence the level that the Food Adency sets for those tardets.

Among the exrenditure shares for class tardetssy this means that varietal

Pprices do not interact with the tardets of other classes. Among the

exrenditure shares for varietiess class targets do not interact with

varietal Prices from other classes. Class tardets affect the

exrenditure shares of varieties only of their own class.




RESULTS

Tabhles two through seven present selected estimates from the

restricted and unrestricted cost minimization models. The sidnificance

levels for these estimates establish two Broad conclusions? Firsts the

Food Adency fills class tardetss and does so uithou€ much regard for the
Prices of similar varieties. The class target variatles have
sidnificant coefficients and the restricted and unrestricted models do
not violate the assumprtions of exrenditure minimization. Furthermores

this stude cannot confirm the existence of serarate Qquotas for each

varietyrssince the models used as alternatives to the cost minimization
models were either insignificant or non-sensical. Secondlyy the results
for the cost minimization models confirm that even thoudh class tardgets

are filled throush the impPportation of wheat varieties without much

redard for the prices of comreting varieties within classessnonethelessy

Pprice differentials have 3 small but measuratle effect uron monthlyu

scheduling of import purchases.

Regarding the existence of class tardgets whose levels chansge
inderendentls of wvarietal erice chandess Table (2) displaus estimates
for the exrenditure share of 311 hard wheat (S1). This share equation
shows the small but measurable impact of other tardets uron this class
exrenditure share. Table (S) disrlavs results from the F-ratio tests
used to confirm the vzlidity of impPosingd Additive and Serarable
restrictions uron cost minimization models. Additivity is not redected
for the exrenditure share for 23ll hard wheats confirming that wheat
varieties are droured into classes. Table S 2lso shouws that ’ in
general, the cost minimization models accert the validits of Additive

and/or Serarable restrictions rlaced uron the class and variety
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.
exrpenditure sharess making it moaore likeis that the maintained hspothesi%
of cost minimization is not redected. Finallys an attemert to establisﬁ
the wvalidity of an alternative hurothesis to cost minimization -- the

fillindg of serarate auotas for each wheat variety without respect to

own- or cross—- price effects -- was not sidnificant. Table (6)
illustrates that a3 auota-filling model was not significant a3t anuy levels
s0 3s not to establish the existence of varietaliauotas. Such Quotas
were redressed for each wheat varietusy and table (6) displaus the best

of the dismal resultss which still failed to achieve significance.

Regarding the impact of price differentials within and across
qlasses; tatle (3 illustrates that hoth own-variety and cross-class
prices affect the exrenditure share of Canadian CW 13.5% wheat.
Similarls: results diselauged in tahle (4) confirm that the price of CUW
13.57% affects the exrenditure share of U.S. dns 14% more than its own
price does. Roth effects are established with statistical significance
of ?9.5%. Finalluys Table (7) disrlaus estimates of the elasticities of
subhstitution for these two wheat varieties. These elasticities confirm

that CW 13.5%Z and dns 14% 3are monthly substitutes.

The statistical prorerties which support these broad conclusions
now bhe pPresented in more detazil.

COLLINEARITY

The validity of statistical results derend uron the inherent

rrorerties of the datza being used. The dreatest threst to significance

for 2 cost minimization model is the rotential for collinearity in the

larde set of Prices used to specifu it. The F-ratio results displaued

in table (5) confirm that collinearity does not significantly comPromise

the results for this study.




The presence of collinearity in the import pFrices would wield

coefficient estimates with diffuse sampling distributions. Resultantly

roor estimates of the coefficients would increase the rrobability of

finding that the residuals are not well behaved. This did not harren in

this study. The fact that many of the restricted models P3SS the

F-ratio test is demonstration that rotential collinearity among imported

wheat prices is not Pronounced enoudh to disrurt the testindg eprocedure.

In theoryy Additivits and Serarabilituy restrictions should hels us
to narrouw the distributions of the estimated coefficients., Ry imposing
relations between the estimated coefficientsy we should be able to
reduce the impact of the collinearity between the pricess and therebhy
g2in more precise coefficients estimates. Restrictions reduce sampling

variances yielding better estimates for the model 3s a3

whole.Restrictions will make the residuals more random. The behavior of
the residuals resulting from the restrictions can be used with more
confidence to accert or redect the model without being unduly influenced
by collinearity, In the case of thi; studyy Additivity was not redected
for the hard uwheat class share (S1). Alsoy Additivity, Serarahility,
and Additivite and Serarability todether were not redected for CW 13.5%.
In the case of dns 14%y only Serarability and the rresence of Additivity
and Serarability todether were redected The rprecsence of Additivits and
Serarability together is extremely restrictive. It is remarkable not to
redect it in the case of the CW 13.5% wheat variety. All in 311, tanle
(7) illustrates that the rpotential collinearity hetween whezat eprices in
these madels did not interfere with the procedure used to test for the
significance of Additivity and/or Serarabilituy restrictions.

It must he stated that the Autoredressive (AUTO) versions of these

restricted and unrestricted models were frequently more sizZnificant than
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the Ordinary Least Sauares (0OLS) versions. Whenever the estimates fram

8 restricted model are disprlauved in tables 2-4, the estimates from the
more sidnificant of these two estimators are the ones rresented.

Autoredressive model estimates are more trustworthy than OLS ones when
tests for autoredressive error structure confirms its presence. In such
cases »OLS estimates are not apeprorriate. 1Its t-ratios are not the resal
standard errors of the models and one needs to calculate them using the
sutoredressive model’s sidma-sauared omes3 matrix. This study tested
for autoredressivity firsts and then for Additivity or Separabilitus out
of Personal. choices since testing could have heen done in the reverse

order., These tests are not truly inderendent of each other.

THE EXISTENCE OF CLASS TARGETS: THE CASE OF HARD WHEAT (S1)

While the TL model confirms the expenditure minimization hurothesis
for the Jaranese markets the nature of the Food Adency’s demand
rpreferences remains unclear and is not strictly defined by Quality class
distinctions. The estimates for the Hard wheat target share eaquations
(S1)» illustrate this. Table (2) presents the statistical significance

of the share equations estimated suhile tables (3)-(4) mresents the-

coefficients for tuwo selected wheat wvarieties in the thard class:?

Canadian CW 13.S5%Z (K13) and U.S. dns 14% (K14). Table (S5) epresents

F-ratio test results faoar these exrenditure shares.

Teble (S5) shows that we can accept the OLS Additivity model results
displaved in Table (2)s which illustrate the small but measurable imepact
of other class targets uron the hard wheat share. Under Additivity
restrictionss the null hypothesis is (Ho! R(isl) =%0 ), The F-ratio

‘test for the (S1) Additivity model shows that we cannot redect the null

hyrothesis. Thereforey targets influence exrendituyre shéres for (S1),




and indeed for the varietal shares (k13) and (K14) as well., In the case
of exrenditure shares for entire classesy an Additivity restriction
signifies that the oniu price chandes allowed to explain chandes in
class share (Si) belons to varieties in that class ¢ P(ij) ¥ J ), In
the case of the (S1) sharey Additivity imPproves the ocwn-class influence
of one of the own-class rprices wupon the class share! the Pprice for
Canadian CW 13.5% becomes sidnificant when the Additivity restriction is
imposed, whereas it was insignificant in the unrestricted dodel.

Here are the conclusions supported by coefficient estimates for the
(S1) share. Firsty the influences of the other classes uron the hard
wheat share of totsl whesat exrpenditure are larder and more sidnificant
than those of wmost of the prices of the imrort varieties in the hard
class (U.S. HW 13%, CW 13,5% and dns 14%). The correct sidns and small

standard errors for many of the cross—tardget and tardet- Price

coefficient estimates confirm the ahsence of strong intra-class Price

influence in the face of strond inter-class influence from prices and
tardets of other classes. This is true for both the wunrestricted and
Additive estimates. Consider first the cross-target coefficentss the

first four estimates in either column in table (2), These answer the

auery of whether variations in other tardets affect the variation

disrlayed by the hard whezt shsre. The ansuwer here is ‘yec,:* These
estimates are small but significant at the ?9.5% confidence levels and
are of the sidgns exrected for tardgets uhiéh comrete against each other
for shares of total exrenditure. This is esrecially true for the target
for soft wheat. 1Its coefficients in both uJunrestricted and Additive
models aprroach the madnitudes of the own-tardget variatlest! 17%Z aof an
expenditure share a3lso exrressed 8s 3 rercent, as orrosed to 21% of a

rercent share for the own—-tardet variable (unrestricted estimates). The




intercert terms in these redgressions represent the direct impact of the

hard wheat class tardet uron total exrenditure. In btoth the

unrestricted and restricted casess the three hard wheats taken todether

as 8 class have a larde effect uraon total exrpenditure! 3 1% change in
the hard wheat tardet changes total exrenditure by 637 in the same
direction. ( In TL forms which uses lods of pricess targetss and of
total exrenditures an estimated coefficient of (.01) rerresents a (;01%)
impact for 3 (1%Z) chandge in the level of the cost shares sag from 35%Z of

total share to 36%Z. )

The remainind estimates in the columns represent values for the

price-tardet coefficients. These show the influence of eprice chansges

within and across classes uron the exrediture share for a3l1l hard uwheats.
In both the unrestricted and Additive casesy these rPrice-tarsget
coefficients are small and insignificant for the wmost rart. This
suprorts the notion that the Food Adency sets the size of the imrport

tardets for classes without reference to the prices of wheat varieties
in its class. The excerptions to the rule are for CW 13.5%Z and U.S.

white wheat. The share of hard wheat is sensitive to these wvarieties’
Pprice changes in small magnitudes which are sidnificant a3t the 97.5% and
99,5% levels respectively. The coefficient for white wheat arrears in
the unrestricted model; while that for CW 13.5%Z becomes significant
under the Additivity restriction. We exrect the (S1) share tq decrease
slidhtley as the prices of these wheat varieties rise. Therefores thased

urpon these estimatesy it is Ppossible for the coefficients of Prices of

wheat in other classes toc be as larde 3nd significant as those for
own-class Prices.
These results for Hard wheat confirm that exrenditure minimization

is at work in the Jaranese rort marketsy for the F)Chi-sauare, and




adJusted R-sauare values are all high for both the unrestricted and
Additive models. This 1level of sidnificance surrorts the notion that
the Food Agency does distinduish bhetuween entire classeg—-- the
cross-target coefficients are sidnificant -- howeversprice competition
does not occur exclusivelw within classess and it does occur between
classes in a less than straightforward manner. The evidience for this
conclusion is that the cross-price effects are as significant as the

own-class oness and are of similar madnitudes. If aone were to Judge

that the statistical rerformance of these models was not acceptables the
approrriate corrective would be to redefine the restrictions sdgrouping
variety prices differentlys rather than to redefine the class targets.
These strong redression statistics suggest that Food Adency demand
iﬁvolves some ture of drourind of wheat varieties into classes to meet
imrort tardets. Only further regression can determine whether
Serarability restrictions should he defined bu class or Db« some other

criteria such a3s end-use.

THE GROUFPING OF WHEAT VARIETIES INTO QUALITY CLASSES

The coefficient estimates for (K14), the varietal exrenditure share
for U.S. dark Northern Serind (dms 14%) indicates that Exrenditure
minimization is at work in settina (K14), and  that the demand
rreferences of the Food Adency cut 3cross auality class designations.
Fors the small but sidnificant values of the erice-tardet coefficients
found 1in table (4) over 2311 unrestricted and retricted models indicate
that (K14) is slidhtly resronsive to changes in the tardet size of its

own class and of other classes. This result is not as true for (K13),

the exrenditure share for Canadian CW 13.5% wheat, which seems to te

influenced by variatioms in the target far saft wheat. In the cases of




both sharess the results are accerted a3t the 99.5% confidence level.
In theorys the presence of Additive restrictions means that the
only import tardet variable a3llowed to exrlain chandes in (Kid) is its

own-class tardets(Xi). The relevant auestion to ask is whether there is

an imProvement in the own—-tardget wvariable (Ridrl) a3s Additivity is

imposed. The ansuwer is *no® for both CW 13.S5%Z and dns 14%s since the
coefficient for the Hard wheat tardet is insignificant in the AdditiQits
models in tables (3) and (4)., Conseauentluyy since table (&) .shows that
the restrictiop of additivity is not redected; one can conclude that the
estimates from tﬁis model can be trusted so that class tarséts other
than the ouwn-tardets>affect demand for CW 13.5% and for dns 14%sytoco. For
instanée', the unrestricted (AUTO) model results dericted in table (2)

show that (K13) is adversely affected by rises in the tardet for soft

wheats. The same column for (K14) in table (4) shouws that the dns 14%
share 1is affected by soft and semi-hard whezts in the same waus and by
the hard tardet ;n 3 rpositive wayy 311 3t 2 99.5% significance level.
Redarding Serarabilitys such restrictions mean that the only price
effects éermitted by the model to exrlain chandges in (Kid) helong to the
same class of wheat. Table (4) shows that Serparability is not redJected
for the CW 13.5%Z wheats but is redected for dns 14%. The relevant
auestion to ask here is uhether.there is an improvement in the own-class
price coefficients (Gidih) as Serarasbility is imposed. The answer in
the case of (K13) is ‘*no.* The oauwn-price coefficient loses all
significance from its level in the unrestricted model (99.5%) » the same
nolds for the coefficient rerresenting the Pprice af HW 13%, and the
confidence level for cross-srice dns 14%Z variable falls from 99.5% to
97.5%. In the unrestricted (AUTO) model for (K13), estimates of (GiJlh)

show that (K13) is affected by price chandges outside of its ocun classy

particularly the efrice of U.S. white wheat. The same ephenomenon occurs




in the unrestricted (AUTO) model for dns 142. In the share eauation for
CW 13.5%Z» the coefficient for the srice of U.S. white wheat has the
sign of 3 compretitor (nedative.) This 1is borne out by 2 small bhut
rositive elasticity of substitution between the two wheatss as disrlayed
in table (7). The existence of these cross-class msrice effects leadsv
one to rprefer the unrestricted model estimates to those of the Serarable

model. The shares of hoth CW 13.5% and dns 14% are influenced by Priées

3cross classes. There is an imrortant distinction between . these two
wheats: flowever. The oun-rrice coefficient in the CW 13.S5% share
equation is sidnificant-- its imports are tied to its import price ~--

while s in contrast, the imrorts of dns 14% seem to be tied more with

changes in the price of CW 13.5S% than to the chandes in its own sprice.
As seen in the unrestricted (AUT0) column of table (4)y both own- and

cross—-price coefficients are sidnificant at the 99.5% level tut are of

greatly different madnitudes.

These small but significant coefficients lead one to conclude that
chande in tardet sizes and varietal srices do not greatlyu influence the
exrenditure shares for either CW 13.5% or dns 14%. Both are affected by
changes across their class in the price of U.S. soft wheat. FPerhars
tbes comrlement each other in a3 flour recire of Jaranese millers.

Imrorts of CW 13.5% seem tied to its o#n Price and not to the mrice af

dns 14%.The same holds for its substitutesdns 14%, whose imrorts seem tied
more to the eprice of its rival than to its own. The Food Agency seems
to be sensitive to the rFrice of the Canadian wheat but nrot to the

other‘’s eprice. The small m3dnitudes of these coefficients can be

establisned with statistical significances evincing some sort of

subhstitution and end-use complementation from month to manth. Such
substitution seems to hold within classes while complementation holds

83Cross classes.




ESTIMATES OF THE ELASTICITIES OF SURSTITUTION

Estimates of the elasticities of substitution hetween wheat
varieties for the (h13) and (K14) shares are found in table (7).,

Strictly srpeakings TL model coefficient estimates are dlleded to have

little economic meanind of their owns other than their sidgns.

Conseauently, they are best evaluated by the values which thev imeluy for
the elasticities of substitution (ESidlh). By conventiqnal wisdoms
these elasticities are Pdsitive for substitutes and nedgative for
'conplements.'- The values contained for both the unresﬂricted and
Additive models for these two varieties sugdest that the Food Asgency
redards dsn 147 3s a3 substitute for CW 13.5%s at 3 value of ES(1314) =
14:.934> whiles in constrast, theuy redard CUW 13.5%Z a3s a3 ‘complement® for
dns 14%Z, 3t a wvalue of ES1413 = (-5,017) in the unrestricted model.
(Summetry does not hold). If it is true that the Jaranese are more. apt
to substitute 'dns 14%Z for CW 13.S% than theu are to subhstitute CW 13.5S
for dns 14%Zsy this result might explain whu the ‘Canadién wheat’s
exrenditure share estimates are more sensitive to its own srice than to
cross-pricess and also why estimates 'in the dns 14% share equation are
more sensitive to CW 13.5%’s price than to its own. Everuthing serrears
to derend uron the price of CW 13.5%.

Stated more formallys the evidence of the elasticities of
substitution sudgests that dnw 14%Z and CW 13S%Z cam he substituted to
meet the same demand for Hard wheat. The Dark Northern Sepring wheat 1is
rurchased without regard to its own pPrices but its exrenditure share can
incresse sidnificantly a3s the price of the Canadian wheat changes. Cne
can further surmise that the Food Adency mpurchases the Cenadian wheat

out of a3 epreference for its auaslity charascteristics, but that the

Jaranese are sensitive to its prices which on the averadge is higher than




of dns 14%. Conseauentlys the Food Adency is willing to decrease

Canadian wheat‘s share in favor of that of Dark Norther Serind’s

the price of the Canadian wheat fluctuates sidnificantlu.

It is 3lso imPportant to note that the own-variety elasticities of
"substitution for both CW 13,5% and dns 14% wheat have nedative signsy

making then ‘*complements® for themselves., One also notices .the

insensitivity of eiasticits estimates in the (K13) equation to the

restrictions under which they are estimated. This is not true for
elasticities of substitution for dns 14%.

Finalluy it is important to note that the estimates in table (7
come from OLS models and mag dive biased results in light of the
sureriority of autoredressive estimates for some of the restricted
models. Conseaquentlys in this discussion we have been concerned with

the sidns of these elasticities rather than with their magnitudes.

TESTING FOR QUCTA“FILLING! AN ALTERNATIVE MODREL

So faranchiunrestricted and restricted model described in this
parer has had exrenditure minimization as an underl¥ing maintained
hurothesis. Two thinds would rrevent the Food Asdency from rracticing
exrenditure maximiéation: the existence of hilateral 2<greements which

set the quantity of wheat to he imported in 3 diven seasony and the

existence of Food Adencu tardets for specific varieties of wheat.

There are several institutional reasons why Jaran mav not consider
it advantadgeous to rractice exrenditure minimization. For instances to
meet bilateral agreements with exporting countriess; Jaran may nave to
scramble to import 1larde auantities of wheat varieties for which less
exrensive 3lternatives exist in anw given month. If Jaran |is required

by sadreement to import quantities of a3 certain size by vear’‘s ends then




the Food Adency mas not be resronsive to chandges in own-Price or to
comreting pPrices., Changdes in  imrport auantities from 3 rparticular
country month by month may be better exrlained in terms of deviations
that thee rerpresent from the imrort schedule required to meet a
thilateral adreement by yvear’s ends rather than by eprice chandges,

Such a8 Postulate is incomrpatible with a3 maintained hspothesis' of
exrenditure minimization. Forsy the deviations from the import schedule
imrposed by 2 trade adreement waould relate chande in month to maonth
auantitiesy and the causes of such deviations would not be detected and

analuzed by 3 cost minimization model. To test for the existence of

serarate import quotas for each wheat varietuys one would have to include

another exrlanatorw wvariable to rerresent the influence of import

schedules which have been bilaterslly adreed urony and it would be quite

different from the eprice and class tardet variazsbles: the annual varietzl

imrort quotas the rortion of the import Qquotz remaining to be imeported
by vear’s endy the percentage of the quots imrorted S0 far for that
rarticular variety of wheat: or the madnitude of the rortions of the

auota which would have to be imrported during each of the rema3ining

. months in the 4vear so that the Food Adency could meet the terms of the

adreement.

To test for the existence of separate varietzl imPort aquotas--
either imrposed by ridid bilasteral agreements or be Food Adgency decree to
the redistered imrPorters -- 3 model was tested as an z2lternative to the
exrenditure minimization models. Its specification is:

Ex(id) = ¢£{ dPihs did(t)y 2

where Ex is the monthly imported auantity
in metric tons.

where dPih are deflated variety ericess
not in log form




3nd where did(t) represents the rercentadge of the
quota filled to date

The lendth of term for the Guota variable uwassfirstsy one uwear: and

thens two gears. Some of the insignificant results from this model are

rerorted in table (&), Models containind remainder wvariahles and
installment variables were even less successful.

The underluing assumption of this specifation is incomeatible wifh
the idea of exrenditure minimization. Consequentlysy it is important to
run  this aquota-fillingd model in condunction with the exrpenditure
minimization modelssy since the detection of orerative auotas would rule

out the chance that the Food Adency sets class targets and imports

varieties to £ill them., Ry positing the existence of Food Agency
tardets for each class of wheat), where each class is inclusive of
severzal similar varieties and exclusive of otherss one assumes that the

Food Adence adsgregates the demands which millers exPrress to the Food

Adency for pearticular classes of wheat. Howewvers if in fact these
millers exrress preferences for earticular varieties of wheat to the -
Food Adencyy then the class tardets would not exist. The exrenditure

minimization models presented so far assume that one can define class

tardets by adgregating the demands of millers for wheats of the same
classy redardless of whether the millers exerecs rpreference for
sarticular verieties or for generzl wheat clasces. If millers’ demaend
is varietg-srecifics, then the Food Adency does not have the choice to
minimize class exrenditures between similar varietiess and it does not
issue bids from imrorters who try to substitute auantities of one

variety for anothery even 2t lower Price. There is reasally no way to

test wihich of these ~rocedures is orperstives a2nd the Jaranese are not

tellins. One can merely test the significance of the class target

varizsbhles that one adsgredates from quantity data on the PUrchase af




- wheat wvarietiess and run aslternative auata-filling models to ascertain
whether to trust the results from exrenditure minimizstion models.

The results from 23ll of the auota-filling models are too roor to
lead one to redect the results from the expenditure minimization
modéls.Table (6A) rpresents the redression statistics from an eauation in
which the auota variable had a significant t-ratios Howevers the F-test
for the non-intercert coefficients does not redect the null hurcthesis
that such coefficients are eaual to zero. Likewises table (6R) rPresents
the redression statistics of another auota-fillind model for Australian
ASW wheat. Not only was the auota variashle insignificants thoush its
sign was corrects, but the signs on the prices of comreting wheats were
incorrect and suddested that imrports of ASW rise as the price of its
companion f211ls. Such resuits——insisnificant of aquota wvariables and

incorrect sidns for price variables -- are tupical of the models used to
test for the existence of warietal Qquotas for the severn wheat varieties

which Jeran imrorts.

VALIDATION OF THE EXFPENDRITURE MINIMIZATION HYFOTHESIS
These tatbhles rPresent results which constitute a3 aualified

accertance of exrenditure minimization hyrothesis as a maintained

herothesis., It hss been helsful in determining the magnitudes and signs
af the imracts of class tergets and wvarietal Frices uon class and
varietal exrenditure éhares. The exrenditure minimization hyrothesis
coul¢ have bheen redected bw eoor Perfcrmanée of the model, but soor
~erfarmance could bhe due instead to the inarrlicanility of other
maintzined hyrotheses &s welly such as Additivity or Serparabilityu., I£

seems unlikelw thet the urmrestricted and restricted models rresented in

this sarer wowld rerform as well 3s they did if the zassumption

Underleing them 211 waes fPalsel! exronditure mipimizztian.




Table 1. The Japanese Import Market for Wheat by Classes Used for Food
Monthly averages for Fiscal Yearsl 1979/80 - 1980/81 ‘
. Average Monthly
Average Monthly Shipments  Average monthly deflated price Expenditure Share
1 --=Metric tons——- ---Dollars/m. ton--- ---Per Cent---
Hard Wheat quota X Hard Winter (HW) 284,930 + 80,004 1 73.0
filled by Food Agency )
purchases hw ll.SZ3 (U.8.) 5
pll . 193.00 + 12.52
Import Products in Class x12  hw 13% (U.S.) -
1 C xij) and their pl2 201,93 + 79.53

import (c+£)2 prices x13  cw 13.57  (Can.)
p (13) pl3 221.58 + 13.14

x14 dns 147 (U.S.)
pl4  (dark northern Spring) 208.12 + 15.72

Variables Definition of Variables

10.3

8.9

Durum wheat quota X2 Durom

import product in class 2 x21 durom (u.s.)
(x1j) and its (ct+f) price p21 +98.70

White wheat quota X3 White

import products in class x31 white (U.s.)
3 (x3)) and their (c+f) p31 178.23 + 11.98
prices x32  ASW (Aust.) -

p32 (Australian Standard White) 188.79 + 78.90

$67,322,159. N.B. In the regressions presented in this paper, the hard
class (X]) in this table has been split into two classes, a
: hard class(X)) comprised of the varieties (X125, X13, X14)
$1,615,731,816. listed above, and a semi-hard class(X4), comprised of (x1])

79/80 - 80/81 alone,

Average Monthly Expenditure on Wheat 4
for Food Call products in all Classes) + 16,129,042

Total Value of Imported Wheat for FY

April to March Japanese Fiscal Year
: Commercial and freight price
Protein content
Adjusted for wholesale inflation
Plus or minus standard deviation times the mean




Table 2:

The Model Estimated:

Coefficients in the Class

Share Equation for
(S1): Hard Wheats

Hard wheat target
(se) (t)

Durum wheat target

(se) (t)

Soft wheat target
(se) (t)

Semi-hard wheat target

(se) (t)

U.S. hw 13% price
(se) (t)

Can. cw 13.5% price

(se) ()

U.S. dns 14% price
(se) (t)

U.S. durum price

(se) (t)

U.S. white price

(se)  (t)

Aust. ASW price
(se) (t)

U.S. hw 11.5% price
(se) (t)

Intercept
(se) (t)

d.f. SSY

R2 adjusted R2

F-test Critical value
(vy,v92)

D.W. X2(d.£.)

rho asym. t

Coefficient Estimates under Different Restrictiors
are placed upon the Cost Minimization Model

Unrestricted
Auto

.21794
.98193E-02) (22.195)
-.65324E-02
.48266E-01) (-1.3534)

-.17105
.89039E-02) (-19.210)
-.38766E-01
.42323E-02) (-9.1595)

.62489E-02
.23268E-02) (2.6856)

.35868E-01
.93960E-01) (.38174)

.76908E-03
.21157E-02) (.36351)

.57628E-02
.72500E-02) (.79488)

-.18299E-01
.53764E-01)

-.20859E-03
.10469E-02) (.19924)

-.77015E-01
.83743E-01) (-.91965)

.62152

.20532) (3.0271)

12 .82717
.9901 .9810
108.914 2.72 (11,12)

1.8529 19.7946(1)
n.a. n.a.

(-3.4035)

Additivity
OLS

.21786 .

(.87234E-02) (24.974)
-.32221E-02

(.39471E-03) (-8.1633)

-.16970
(.75627E-02) (-22.439)
-.35875E-01
(-.35875E-01) (-10.764)

.65591E-02
(.19062E-02) (3.4409)

-.67229E-01
(.33261E-01) (-2.0212)

.97746E-01
(.18744E-02) (.52148)

(.18935) (3.3399)

16 .95428E-01
.9887 .9837
199.364 2.66 (7,16)

1.6184 5.8119(2)
n.a. n.a.




Table 3 :

The Model Estimated:

Coefficients in the
Varietal Share Equation
for (Ky3): Can. CW 13,5%

Hard wheat target
(se) (t)

Durum wheat target
(se) (t)

Soft wheat target
(se) (t)

Semi-hard wheat target
(se) (t)

U.S. hw 13% price
(se) (t)

Can. cw 13.5% price
(se) (t) :

U. S. dns 14% price
(se) (t)

J.S. durum price

(se) (t)

J.S. white price
‘se) (t)

\ust. ASW price
(se) (v)

J.S. hw 11.5% price
se) (t)

intercept

se) (t)

ssr
adjusted R2
Critical value
(v1,v9)
WL X2(d.£.)
ho asym. t

‘-test

Unrestricted
Auto

. -.96307E-02
.26556E-01) (-.36266)

.25746E-01
.12330E-01) (2.0881)

-.70818E-01
.24162E-01) (-2.9309)

.19342E-01
.12339E-01) (1.5676)

.17798E-01
.75155E-02) (2.3682)

-1.0495
.38727) (-2.7101)
-.35613E-01
.66626E-02) (-5.3452)

-.45363E-01
.20407E-01) (-2.2229)

1.4964
.28237) (5.2994)
.81527E-03
.30181E-02) (.27012)

-.63396
.38891) (-1.6301)
2.4209

(.86342) (2.8038)

.56966
.5549
2.72 (11,12)

8.3535(1)
10.601

Coefficient Estimates under Different Restriction

(Jnvfsx}&jiLiz

OLS*

.63069E-01
.59636E-01) (1.0576)

.37502E-01
.29314E-01) (1.2794)

-.10694
.54077E-01) (-1.9776)
.58335E-02
.225704E-01) (.22695)

-.52172E-02
.14131E-01) (-.36919)

-.77511
.57066) (-1.3583)
-.18735E-01
.12849E-01) (-1.4581)

-.64996E-01
.44032E-01) (-1.4761)

.77704
.32653) (2.3797)
.99130E-02
.63584E-02) (1.5590)

-.33321
.50860) (-.65514)
2.7627

(1.2470) (2.2155)

12 .58396
.7059 L4362
2.618

1.8944 13.5671(1)
n.a. n.a.

2.72 (11,16)

Additivity
AUTO

-.21615E-01

(.27427E-01) (-.78808)

.11898E-01
(.79848E-02)  (1.4901)
-.93507
(.43602) (-2.1544)
-.37583E-01
(.79897E-02)  (-4.7039)
-.11184E-01
(.62832E-02)  (-1.7800)
1.6389
(.34034) (4.8155)
-.32242E-02
(.33992E-02)  (-.94853)
-.76094
(.43492) (-1.7496)
1.3470

(.97683) (1.3790)

15 .63052
.6534 .4686
n.a. (8.15)

1.9621

.86968 8.6312

9.6705(1)

Separability
OLS

.45189E-01
(.62042E-01) (.72835)

-.23248E-02
(.28072E-02) (-.82816)

-.77853E-01
(.53787E-01) (-1.4474)

-.14037E-01
(.23704E-01) (-.59219)

-.23708E-02
(.13557E-01) (-.17487)

-.28706
(.23656) (-1.2135)
-.27306E-01
(.13331E-01) (-2.0483)

(1.3467) (1.8955)

16 .77965
.5389 .3372
2.672 2.66 (7,16)

1.8164 6.0809(2)
n.a. n.a.

Additivity and
Separability
OLS

-.24633E-03
(.52020E-01) (-.47354E-C

-.86715E-02
(.11473E-01) (-.74928)

-.26376

(.23604) (-1.1175)

-.22492E-01
(.12850E-01) (-1.7504)

(1.2905)

19 .82737

4134 2899
3.348 2.90 (4,19)

1.4967 2,5373(3)
n.a. n.a.

These unrestricted OLS estimates are untrustworthy, since autoregressivity is

significant in most of these share equations. However, the OLS results are
included for reference to the separability restricted share for (K13), where
OLS estimates are more significant than autoregressive ones.




Table &4 :

The Model Estimated:

Coefficients in the
Varietal Share Equation
for (Ky4): U.S. dns 14%

Hard wheat target

(se) (t)

Durum wheat target

(se) (v)

Soft wheat target
(se) (v)

Semi-hard wheat target

(se) (t)

U.S. hw 13% price
(se) (t)

Can. cw 13.5% price

(se) (t)

. dns 14% price

(t)

. durum price

(t)

U.S. white price

(se) (t)

Aust. ASW price
(se) (t)

U.S. hw 11.5% price
(se) (t)

Intercept

(se) (t)

d.f. sse

R2 adjusted R2

F-test Critical value
(vi.,v2)

D.W, X2(d.f.)

rho asym. t

SNOTE:

Unrestricted
Auto

.81449E-01
.19215E-01) (4.2389)

-.22691E-02
.88026E-02) (-.25777)

-.87232E-01
.17311E-01) (-5.0390)

-.34127E-01
.89078E-02) (-3.8311)

-.75081E-02
.53888E-02) (-1.3933)

.91484
.26983) (3.3904)
.28202E-01
.46771E-02) (6.0298)

.14462E-01
.14204E-01) (1.0181)

-1.0034
.19546) (-5.1334)
-.10281E-02
.21664E-02) (-.47456)

.30498
.26754) (1.1400)
-.93466

.61119) (-1.5293)

12 .40460
.8703 L7514

n.a. 2.72 (11,12)

1.7947 11.4502(1)
.79288 6.374

.35046E-01)

.16658E-01)

.91582E-02)

.36983)

.83273E-02)

6.376

1.9408

However,

Coefficient Estimates under Different Restrictions

Um&\'«'\l‘hto
etvicy
OLS*

.45972E-01
.38649E-01) (1.1895)

-.11675E-01
.18997E-01) (-.61454)

-.53828E-01
(-1.5359)

-.26950E-01
(-1.6178)

.24365E-02
(.26604)

.92618
(2.5043)

.15409E-01
(1.8504)

.27365E-01
.28536E-01) (.95896)

-.74944
.21161) (-3.5415)
-.73881E-02
.41207E-02) (-1.7929)

.21187
.32961) (.64278)
-1.8004

.80813) (-2.2279)

12 .37043
.8539 .7200

11.9423(1)
n.a. n.a.

These unrestricted OLS estimates are untrustworthy, since autoregressivity was
significant in these share equations.

2.72 (11,12)

Additivity
AUTO

-.24371E-01

(.25067E-01) (-.97223)

.13799E-01
.54650E-02) (2.525)
.68237
.20378) (3.3486)
.12982E-01
.62688E-02) (2.0709)
.64204E-02
.20476E-02) (3.1355)
-.81021
.11546) (-7.0173)

-.11509E-01

.3220E-02) (-3.5742)

.53082

.17628) (3.0112)
-1.9035

.48350) (-3.9368)

15 .41181
8464 L7645

n.a. 2.64 (8,15)

2.1279
59586 -3.63482

the OLS results are included for

reference to the additive and separabile model for (Ky4), since its OLS estimates
are more significant than the autoregressive ones in this one casec.

3.7302(1)

Separability
OLS

.59443E-01
.29563E-01) (2.0107)

.20960E-02
.22925E-02) (.91425)

-.75896E-01
.25920E-01) (-2.9280)

-.2654E-01
.11663E-01) (-2.2759)

-.12313E-02
.77046E-02)

(-.15981)

.30579

.13988) (2.1861)

.26628E-01
.65749E-02) (4.0499)

(.83484)

16 .58395
L7345 .6226

n.a. 2.66 (7,16)

1.6411
.46068

(.85830E-02)

(.17505)

(-1.4189)

14.9335(2)
2.54276

Additivity and
Separability
OLS

-.72792E-02
(.38579E-01) (.18868)

.11066E-02
(.12893)

.28690
(1.6389)

.26511E-01
(.95297E-02) (2.7819)

(.95707) (-1.6632)

19 .65958
.6185 .5381
7.699 2.90 (&4,19;

1.9196 5.1816(3)

n.a. n.a.




Table 5: F-ratio tests for Additivity and Separability Restrictions placed upon
a Cost-minimization model when collinearity may be present: Results
for expenditure share equations for the Class of all hard wheats, and
for the wheat varieties Candian CW 13.5% and U.S. dns 14%.

Restriction Additivity Among Separability Among Additivity and
Imposed: Import Class Targets Varietal Prices Separability both

F-ratio w.r.t.. Critical F-ratio Critical F-ratio Critical
unrestricted model (5%) level (5%) level (5%) level

(v1,v9) (v1,v9) (v1,v9)

Expenditure
Shares tested:

All hard wheats (.0426)% not applicable not applicable
(s1) OLS model

Can. CW 13.5% (.39398)* (1.702)* 3.01 (1.7044)* 2.55
(K13) AUTO model OLS model (4,16) OLS model (7,19)

U.S. dns 14% (1.473)% 6.14588 (2.37) 2.76 2.55
(K14) AUTO model AUTO model (4, ) OLS model (7,19)

Starred F-ratios -- (.0426)* -- haye passed the (5%) F-ratio test: Do not

reject the null hypothesis Hy: (RBO).

To derive the F-ratios, autoregressivity was tested before additivity or
separability. Consequently, s.s.e. and d.f. from restricted autoregressive
(AUTO) models are compared against s.s.e., m.s.e., and d.f. from unrestricted
autoregressive models. Likewise, error valves from restricted OLS models are
evaluated with regard to those from unrestricted OLS models for those expenditure
shares.




Table 6: Insignificance of quota and own-price variables in explaining
fluctuations in soft wheat imports for Japan when Expenditure
Minimization is not assumed.

Table §A: Insignificance of Quota Variable

Dependent variable: Monthly quantity imported of American white
wheat, (x31).

Independent variables: Estimated ’ Standard t-ratio
Coefficients Error 20 d.f.

Deflated price of U.S. white -140.56 398.11 -.35308

Deflated price of Aust. ASW 12.411 64.933 - .19114

% of bilateral quota filled -37911. 17144, -2.2113
for U.S. white

Intercept .12292E+06 76099 1.6152

Regression Statistics:

R2: .2068 adjusted RZ: .0878 SSR: .37458E+08

F-test (vq,vp) 1.78(3,20) critical (5%) level: 3.10 Do not reject
null hypotheses
(H,: B=0)

D.W. 1.9814 X2(d.£.) 5.6483 (4)

Table 6B: ' Insignificance of Own-Price Variable

Dependent variable: Monthly quantity imported of Australian ASW, (x39).

Independent Variables: . Estimated . Standard t-ratio
Coefficients Error 8 d.f.

Deflated price of U.S. white -363.74 162.65 -2.2363

Deflated price of Aust. ASW 98.307 29.239 3.3622

% of bilateral quota filled 2693.2 9202.8 .29265
for ASW

Intercept " 67731. 30574. 2.2153

Regression Statistics:

R2 : .7246 adjusted R2: .6213 SSR: 62999.

F-test (v1,vp) 7.016(3,8) critical (5%) level: 4.07 Reject null
hypothesis
(Hy: B=0)

D.W. 2.4638 X2(d.£.)  7.7048 (4)




Table 7: Elasticities of Substitution calculated from coefficients
estimated under different restrictions. (OLS model)

Additivity and
Unrestricted . Additivity Separability Separability

Elasticity of Substitution between CW 13.5% and:

U.S. hw 13% -8.6761 -8.6761
Can. CW 13.5% -1.8234 -1.8234
U.S. dns 14% 14.934 14.934
U.S. durum .63551 .63551
U.S. white .035159 .035159
Aust. ASW 3.3660 3.3660
U.S. hw 11.5% 2.3980 2.3980

Elasticity of Substitution between U.S. dns 14% and:

U.S. hw 13% -2558.5 -3299.5
Can. CW 13.5% -5.017 -4.3271
U.S. dns 1l4% -932.74 -271.18
U.S. durum 244 .16 203.89
U.S. white 138.77 801.45
Aust. ASW -698.83 -33.089
U.S. hw 11.5% -30.782 -43.763
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