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INCORPORATING POLICY RESPONSE FUNCTIONS INTO |

STRUCTURAL ECONOMETRIC COMMODITY MODELS

]

'While‘increasing use is beilng made of econometric models in
the policy formulation process; there 1s concurrently a questioning of
the realism of these.models and the role of applied ecoﬁoegtricians in
providing policy advicé. 'The concerns may be divided into two broad
themes? although both ;re part of the more general problem of model .
specification. TFirst, there is é'fecognition that in markets where
the ievel of government intervention is high, noﬁ enough of this public
sector éctivity is refleFted in_éhe‘model structures. Second, there is

the criticism of Lucas and others that conventional techniques of

‘evaluating policy alternatives using econometric models are deficient

in tﬁat thef do not allow decision-makers' views about the relation~

ships between policy variables and endogenous variables to vary with

'lfor adapt to changing values of these'poliéy_variables: Hence, a

simple coﬁparison of the simulated values of endogenous variables ié
not a religble test of the effects of alternative policies, since the
real world results are a combination of'changes brought about-both by |
policy initiatives and by changes in the undérlying structure, while
the model captures ouly the first effect.

The objecﬁiVe of this paper is teo devglop a st;uctural

econometric model specification which incorporates public sector




activity ;nd allows the pérticipants in the market being studied Eo
 react to changes in the policy'variables in which they have an
interest. The theoretical and empirical analysis'relates to the
evaluation of policy alternatives in the world markets for rapeseed,
soybeans and their products (Griffith). These ﬁarkets.hagg
.relétiveiy low léﬁelé of-governmeﬁt intervention, so if the approach
appears appropriate for these commodities it should be more so for
more ﬁighly reguiéfed markets.
ENDOGENOUS PUBLIC SECTO& BEHAVIOUR

| The propositioﬁ that cﬁanges in puﬁlié sector behaviour
‘(changgs in goverhment policies) have measurable and significant
.impacts on private sector decision makers is well docﬁmented in the
1iterﬁtpréf Iﬁ econcmetric énalyses this type of impact is typically
"imcorporated into the model by the épecification of exogenous |
..governmenﬁ policy variables. The presumption is that these policieé
are determined "outside the system" and therefore that there is ﬁo
interaction between.econoﬁic'actiéity in the market being modelled and
the levels of policies applied to that-markét. An increasing number
of commeﬁtators argue that in many circumstances this presumption 1s
~ incorrect, and that public sector behaviour should be included
endogenously.

The notion of endogenous public sector behaviour (policy

reaction or respomse functions) is not new. Over 20 years ago Downs
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set out the arguments that government actions in eome areas, particul-
arly the area of economie poligy-making, are the direct result of the
magnitude and/or variability of economic variables having wide—ranging.
impacts on seciety - national Income, unehployment rate, inflation rate,
Balaece of payments,‘foreign'exchange reserves, etc. In a Keynesian
economy the assumption is that governments act rationally to attempt to
maximise social welfare by stimulating, stabilizing or somehow |
influencing these state variables by policy action. If it is not ageeed
that_complete altruism or rationality are motives of government,

Downs (p. 137) provides more gene;al and more coﬁpelling reasoning
"...political parties in a demucracy formulate policy strictly as a

" means of gaining votes", i.e. they‘form policies and serve interest

-, groups solely to gain and maintain office.. Thus in choosing and
jiqplementiﬁg’polieies,Agovernments'must_account‘for-those variables
which_voters'deem important - wages, prices, unemployﬁent, dispesable
_ineoie, taxes, ete. In either case then, the government policy
reaction function is based on considerations which include at.least
eoﬁe major economic variables. )

More recently, Brock and Magee developed a theoretical
framewofk which demonstrates that reaction functions of indiviﬁual
poiieicians represent equilibria between positions oe issues and the
resources these positions generate. Thus taxes, subsidies and other

politically determined "pork-barrel" variables, which are usually




treated as exogenous, are explieitly endogenous and consistent with
simultaneous equilibrium in ecenomie markets. Heidhues eas discussed
the motives of agricultural tgede polic& makers in a number of
countries. Linﬁbeck points out that approaches to eﬁaluating
behaviour in the private sector must treat explicitly instabilities

and imperfections'in both market and politicai%edministrag;ve systems.1
.- _N Similarly, Rauseer and Stonehouse (p. 888) contend in eheir analysis
of the Canadizn dairy industry that market intervention reeuires a
s;ructural specification including behavioural equations for both

producers, private markets, and the regulatoxy agency. They argue the

regulatory agencies respond to cﬁanging market conditions, including
produeers' responses to policy wvariables, by continually adjusting the
policy instruments at their disposal, |

It is apparent that tﬁe concept of endogenous government
'behaviour“is reaedhably weli acceﬁte& and'tﬁet puﬁiic sector activity
can be reflected in model structures in 2 manner which acknowledges
‘the feedback relationships between the instltutional (or political)
and market environments. Further, there‘is beginning to appear a
gizeable empirical literatuee on the incorporation of policy_response
or reaction functions inte econometric commedity models. TFor example,
Brainard demonstrates that agricultural policy cycles in Czechosleovakia
can be explained by an economic model; Rausser and Freebairn estimate
policy preference functions for use in setting U.S. beef import

quotas; and Lattimore and Schuh, and Lattimore, Schuh and Thompson,

provide some evidence of the rationality of Brazilian policy makers




1n_settiﬁg the magnitude of the distortioem between world and domestic

prices of beef and corn. Abbott (19792, 1979§) in his'analysis of world.

wheat and feed grain trade argﬁes that with depleted stocks, adjustments

in net exports by the major traders must come out of extremely ipelastic

domestic consumption markets, and the prices faced in domestic and world
markets would tend to become tnstable. Under these conditions the free
L'

market model may be insufficient to find the response of a country's

. net import demand to éhanges in world prices, since importing countries

will tend to implement trade policies to maintain stability in their
domestic economies by divorcing internal prices from world prices.

The method that Abbott employs to account for these circumstances is

" to specify trade functions as endogenous policy reaction functions,

4.e. domestic and international prices are separated by standard.

devices such as tariffs or quotas, but the extent to which these

‘devices are used is determined_endogeﬁbusly_by the economic environment

ofrthe period under consideratiomn. Lattimore and Zwart employ a
similér method of analysing world wheat trade, Gulliver et al. use
such a scheme for analysing Brazil sofbean and product export policies,
while Rausser and Stonehousé adapt the method to domestic policies

and analyse Canadian dairy supply response.

Thompson (p. 15)‘however concludes his review of some of
thege studias by Suggeéting "™uch more work is needed in this
direction (policy distortions endogenously determined) in the

future to improve the specification of present trade models.



Zwart and Meilke also indicate that it is necessary for researchers to
incorporate the relationships between world markets and individual
domestic agricultural policieg into econometric commodity models if the

problems of these markets are to be better evaluated., TFinally,

Lattimore and Schuh (p. 15) find their results encouraging and suggest

Y. ..that further research in this area might prove fruitful".
~N

PRIVATE AND PUBLIC SECTOR PARAMETER INSTABILITY
Most econometric policy evaluations are conducted within a

theoretical framework loosely termed, after Tinbergen, "the theory of

1

economic policy'. The essence of this framework is that there exists

1

a fixed parameter vector, estimated. from past data, which transforms

‘changes in predetermined variables into changes in endogenous

variables.  After Lucas, let an economy or market in time period t

be described by a vector Y(t) of endogenous variables, a vector X(t)

of exogenous varidbles and a vector E(t) of temporally independent,

identically distributed residuals. The motion of the economy is then

determined (generally) by a difference equation

¥ = £ [YED, 20, 2O, @

the distribution of E(t), and a description of the temporal behaviour
of X(t).2 The function f is taken to be fixed but not directly knownm,
so the task of econometricians is to estimate £, or in practice, the

values of the fixed parameter vector © in
£ {Y(e-1), X(v), E(®)] = F[¥(e-1), X(8), O, E(B)], (2)
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ﬁhere-F is specified in advance. The cent:al assumption of this
theory is that once F and © are-approximately knoﬁn, they remain stable
to changes in X{t). ', | )
| With knowledge of F and 0O, fbreéasﬁing Y(t+i) 1s simply a
matter of inser;ing forecasted X(t+i) valueS'into_F. Policy evaluation
is similarly straighffqrward, where a "policy"” is a particular
specification of present and future vélues'of some componé;ts of X(t).
With the remaininé X(t) components forecast in the normal manner, the
étochastic-behaviour of £ from the present on 1s then precisely

specifled as moments of well-defined random variables. The effects

of variouS'poiicies é&e readily ascertained by comparing the varioﬁs,

resultant, endogenous variable values.3

. Within this framework the variance of short run forecasts

tends to zero with the variance of E(t), and as the latter becomes

‘small so also daes the variance. of estimated behaviour of Y(t)

conditional on values of X(t). Thus forecasting accuraey in the
short run implies reliability of lenger run policy evaluationm.

Is This Model Realistic? -

In  ¥(t) = F[T(t-1), X(0), 0, E(t)], @

the essential proposition.is, as stafed abové, that the structure of
the system (F, ) does not vary with the choice of X(t). waever, to
assume stability of (F, é) under alternate policy rules is to assume
that agents' views about the behaviour of exogenous variables are

invariant under changes in the true behaviour of these variables.



Lucas (p. 25) suggests that "Everything we know about
dynamic economic theory indicates that this presumption is unjustified",
Since the structure of the model depends on Ehe optimal decision rules
of economic agents, which depend in turn on the expected future
behaviour of relevant variables, including those under the control of
policy-makers, aﬁd'sincg these expectedlvalueémin turn will vary with
changes in the tfue behaviour of the policy path, one is forced to
conclude that the structure (F, @) depends on the policy sequence
X(t). Gordon, while critical of Lucas in cthef respects, agrees
that this inferpretatioQ is correct.

Empirical evidence also points to the parameter wvector ©

‘bdrifting" in the face of changes in the series decision makers are

attempting to forecast. TFor example, Weaver has found that parameters

of estimated wheat acreage response functions change under different

- acreage control policy regiﬁes.' Gallagher's results support this view.

Many econometric forecasting agenciles also routinely revise intercept
estimates as the economic environment changes.- This may be done

infofmally by observing pétterns of recent residuals, or formally by

-applying "adaptive regression" methods (see Cooley and Prescott, 1973a,

1973b). It is argued that it is likely that the drift in © which these
édaptive models describe, reflects, at least in part, the adaptation
of the decision rules of agents to thei; environment. Since this
drift will in most instances be relatively slow, use of adaptive

methods can qﬁite markedly improve the short-term forecasting abilities




of econometric models. For longer term forecasting and policy
simulations, ignoring the systematic sources of drift will however
lead to large and unpredictablle errors.

Now while it is well recognized that policy response

functions should be'included in policy models and that private sector

parémeters wiil_vary as policiles vary, it seems to us that an
additional an& related point has been largely ignored. T;;s is that
policy response functions by their very nature must conhtain variable
parameters, since policy makers respond to variations in the const-
raints under wﬁich their optimization decisions are made (Maddala).
For example, iindbeck é;gues that the constrainéd
optimization of the criterion function of public sector decision
makers will induce instability into public sector policy decisioﬁs
as the relevant constraints change (i.e. as elements of the economic
énvirdnmenf change). This instability will be amplified by shorter
te;mreleétibility conéiderations which may not be explicitly recognized

in the long run criterion function. There are then instabilities in

| political-administrative systems and these should be accounted for in

the policy response functions representing such systems. In an
econometric context this means that there is likely to be parameter
instability in the public sector just as there is in the private

sector.

+ Alternative Representations

For policy analysis, an Improvement in model specification

relating to the link between the decision rules of market participants
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{private and public) and the gcoéomicrenvironment in which fhey make
these decisiohs is necessar&. Further, tﬁe simpleladaptations which
work well in short-term forecadting c;nnoﬁlbe expected to perform well
for long run policy evaluation.

For example, in the adaptive regression‘godel, the

parameter vector © is viewed as a2 purely random.variable following the

L]

" random walk - ' .

e(t) = 0(t~-1) + n(t), ' | ON
wﬁere n(t) is a sequence of independeﬁt, identically distributed random
variables. However, singé'the random walk scheme is stochastic by
definition, a small standard error of short-run forecasts is totally
éonsistent with infinite variance of the long-run operating character-
istics, and ther;fore, policy responses, of the model.

An alterpative is the time varying parameter procedure, where

‘the parameter vector O 1s assumed to vary systemétically with time.

Thus _
 O(t) = a + b(time) + n(t) : | ()
and o L - | |
Y(t) = F [¥(t-1), X(£), O(t), E(t)] (e
The problem with this approach is, of course, fhat the
relationship between the parameter vector and time ié_usually specified
to be monotonically increasing or decreasing; Thus, this method may be.

quite appropriate for situations where, for example, technological
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changeroccurs at a relatively constant rate, or changes in taste and/or
substitution patterns are émoothly changing over time and always in the
same direction,‘ﬁut it aiso will lead to large errors whén these
changes are not linearly time dependent (Singh et al.).

A third suggestion 1s to let poiicy variables be viewed as
stochasticallf dis;urbed but known functions of the econoq?c

environment, i.e.‘
2e)' = ¢[¥(®), A, n(e)], W

where G 1is known, A 1s a fixed paramgtef vector, and n(t) is a vector
of disturbances. This function (7) is then a policy reaction function,
and it effectively endogenizes policy-maker's behaviour. Then the

remainder of the economy follows
() = F YD), X0, o), 60y, Ko, (@

-where the ﬁehavioural parameters @ are allowed to vary systematically
with the parameters A governing policy variables. The econometric
préblem in this context is that of estimating O(\).

In a medel of this type, a change in policy is viewed more
as a change in the function (7) generating the values of the policy
variables at particulér times, i.e. a change.in the parameter vector A,
than as a change in the policy variable values themselves. Thus, a
chaﬁge in policy affects the behaviour of the system in three stages -

first by modifying the behavioural parzme+ers A governing the policy



‘ . A '
rule; second by altering the.time series behaviour of X(t) ; and third
by the resultant changes in the endogenous variables Y(t).

Problems with these Representdtions

To take full account of the criticisms of econometric policy
evaluation methods, a rehabilitation must therefore contain two major
componeﬁts - the specification of policy response functions which allow
better ﬁrediction of publiec sec¢tor behaviour, and the reé:gnition of

rational responses of economic agents which allow better prediction

of private sector respomse to changes in public sector policy rules,

and public sector response to the economic environment.

, . .~

The previous discussion indicates "that the. concept of -
endogenous government behaviour is well accepted in terms of
institutional realities. The discussion above reaffirms this belief

and_piovides additional justification in the context of dynamic economic

. theory. Even so there are at least two major problems with incorporat-

ing these concepts into econometric commodity models.

fhe first problem relates to whether these typeé of functionsg
(7) can be estimated. If the types of policy changes being studied
have occurred within the sample peried and their timing is-announced
and known by econometricians, their effect on ¥Y(t) can be evaluated
by estimafing (7), substituting into (8), and then simulating for
various values of A. If however, these changes occurred gradually or
erratically, leading agents to adapt their behaviour haphazardly, it
may be impossible to obtain estimates of the relatioﬁship between ©

and A  from past data (Lucas),
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Further, if the policy undgr.consideration was not applied
durihg the sample period, it may be extremely difficult éo estimate the’
iﬁpacts'of such a policy in a ;eaction function. For examﬁle, a
preblem ﬁay-ariée in attempting to evaluate stabilization policies in
a market that was pfeviously highly unstable.

Conversely thdugh, estimation of behavioural shifts as a
rﬁistributed lag on shifts in poliﬁy rules, or by time-varying methods,
may be feasible if agents react gradually but systematically to the
alteration in their'circumstanceé; And, even if econometric estimation
of the policy reaction fynctions are iﬁposSible or unreliable, there
may be some cases_where'shifts iﬂ éarameter'values can be deduced on
theofetical grounds and hence integrated into thé standard structural
model (equation 8). X

1he‘second problem concerns the form that the reaction
function should take. As an example of sucﬁ a function for a
macroeconomic policy authority, Gordon suggests tﬁat the authority'
has some long term desired or target valu; for a specific poiicy
variable, X(t)*, but deviates from it in the short term in response
to deviations in'say national inéﬁme ¥(t) from its target value Y(t)*,
i.e.

X(t) = X(t)* + a [Y(r) - ¥(t)*] + ne).” (9)

The estimated value for X(t) can then simply be substituted
into (8), and ome type of policy to be evaluated might be a reduction

in the size of a.
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It seems however, ;haﬁ this type of fuﬁction (eqﬁation 9) may
be more appropriatély specified.. By endogenizing.the policy decision
process it provides ; more correct structural specification and hence
é better representation of reality, but the approach is still
inadequate since it relies on fixed parameter vectors.

As érgued above, policy reaction functions are likely to be
characterised b& variable rather than fixed parameters. ;urther,
although there is certain to be some random instability generated by
the activities of the public sector, it is inconsistent to argue for
ratiﬁnal behaviour in one sector of the economy (private sector) and
irrational behaviour in ;nogher s;ctor (public sector). Thus.if‘public
policy-makers are regarded as at least partly ratiomal, their
behaviour would seem to be better characte;ised using econometric
techniques that allow for systematic, and perhaps random, coéfficient
variation (Ward and M&ers).

A possible solution then is to specify the felative rather
than the absolute difference between actual‘and desired policy wvalues

as being dependent on deviations in national income from target

levels, 1.e. if

B(t) X(E)* + y(E) o an

X(t) =
“and bE) = ¢ + d [¥(t) - Y(EI¥] + 8(t) 1)
then X(t) = {c + a [¥(e) ~ Y(E)*] + 6()} ()% + y(&)  (12)

This reaction function theoretically can be estimated and used to

determine the impact of policy éhanges on Y(t).6 In this case a
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pos#ible policy might.be a reduction in d. This specification allows
the policy decision rulés to be endogenous and to be adaptable to
changing economic circumstancés.

Since our primary interest in this paper lies with the
specification aﬁd estimation of endogenous poliéy'response functions,
we are not conée?ned for ﬁhe.present with the ﬁroblem of private
sector parameter instability.‘ I£ shéuld be noted anyway that this
source of instability cannot be totally avoided with éresent
econometric techniques (Friedman). Stonehouse and Rausser (p. 11)
summarize these concerng: "This source of parameter instability cam
only be avoided by reasonably acéurate measurements of expectation
formation pattérns and dynamic responses; a dubious hope at best".’
This will be especially true if circumstances dictate that it may be
impossible to obtain estimates of the relationships between @ and A
from past data.

- In any case, it seeﬁs-reasonable to assume that much of #his
instability can bé avoided by thé prior‘accouﬁting for some of it
using a variable-parametér specification for the coefficients in the
policy response functions. The parameters in the private sector
behavioural equations therefore may be more érecisely estimated because
of the inclugion of egdogenous ﬁolicy response-functions andla

decrease in specification error, and as well some of the instability

generated by public sector activities is avoided.
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A POLICY RESPONSE FUNCTION APPROACH TO POLICY EVALUATION IN THE WORLD

MARKET FOR RAPESEED, SOYBEANS AND THEIR PRODUCTS

A recent study (Griffith) considered the Impacts of various
domestic and trade policies on the world market for rapeseed, soybeans
and their products, and particularly, on economic activity in the
Can;dian rapeseed séctor.. This sectiom of Ehe_paper integrates the

previous discussion on the techniques of policy evaluatio; with the

institutional and market characteristics of the world oilseed complex.

The discussion contained in previous sections may be
generalized with the assistance of Figures 1 and. 2. With no policy
intervention and an othérwise coﬁpetitive market, price relationships
within and between exporting and importing regions may be representéd
by a set of simple identities. Price is assumed to be determined in .
the wholesale market of the exporting region (PWX), and all other

prices reiate to PWX. For example, as depicted in Figure 1,

PFX = PWX ~ HCX, “ " (13)
PXX = PWX + FOB, o A ¢ 2
PMM = PXX + CIF, _ | - | a3
PUM = (PMM * EXi{) + DCM, - : (16)
PFM = PWM - HCM. | ' S an

These identities are of course thosé that would be specified
for a spatial equiliﬁrium model - prices between two points in space,
time or form are equal, after all transfer costs are accounted for, if
there is product movement between these points.

Figure 1 about here
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However, 1if governmeﬁts inter%ene in thése-markets'by
domestic agricultural and/or trade policies, theée simple identitieé
no longer hold. - In some case's the accommodation required is small:
iﬁ the import case of specific or ad valorem tariffs, the relevant

identity (16) would be respectively

PUM = (BMM * EXR) + T + DCM, o . as

or PWM = (PMM * EXR) (L + t) + DM, a9

" where T i1s the specific tariff and t is the ad valorem tariff. This

type of specification assumes no terms of trade effects.
In many cases though, governments choose to'pértially or

wholly insulate domestic prices from the world market. Some examples

of partial insulation are the minimum imporf price schemes that Japan

" and the U.K. (before it joined the E.E.C.) adopted for some products.

Iﬂ these cases domestic prices may adjust to world market prices in
the long term, but in the short run there are limits to ;he extent
that domestic prices will respond to conditioms in the world markét.
A pricé linkage model whi?h corresﬁonds to this type of policy
behaviour would be a pa;tial adjustment identity,

PWM = a (FMM % EXR) + b PWM-1. | (20)
in this situation domestic price responds partially to the world
price through the coefficient é, and partially to past domestic

prices through the coefficient b, where 0 < {(a,b) < 1.




Some examples of‘near complete insulation aré a constant
import quota determined from growth in domestic deﬁand,.as used up
until recently for some produéts by Japan, and the wvariable import
levy system employed within the E.E.C. Common Agricultural Policy
(CAP). As Abbott (19792, p. 24) points out "Ig a world in which

. self-sufficiency and protection of domestic agriculture are important
.- ' policy goals, this (equation ZO)Zmay be a considerably more reasonable

./’

assumption; hat/what is used in the épatial equilibriﬁm framework.
In develop%ﬁgfg;untries, where food riots may result from sudden
increases in food priceg, domestip price stability may in fact be a
requirement".‘ In this situétion; the value oéi%}pill be eclose to

—

zero and the wvalue o{i@xﬁill be clqse to unity. Similar arguments .
apply to the linkages ;étween domestic farm and wholesale prices -

identities (13) and (17), and between wholesale and export prices -
identities (14) and (15). A1l these considerations are represented

in Figure 2.

Figure 2 about here

The price linkage relationships must therefore be generalized'
.to incorporate the way these policy rules are implemented if the
linkages between prices are to be clearly understood and useful for
forecasting and policy evéluation purposes. TFurther, since the mix of
policy options will probébly be different in different circumstances,.
it seems unlikely that simple expressions will be sufficient to capture

the structural detail required.



In deriving & more general specification of price linkages
in the presence of intervéntion, we make use of ﬁhe ideas suggested
earlier and implemented in part by Abbott and others, l.e. specify a
typical sfruct;ral econometric model to explain variations in
endogenaus variables, but allow many of the policf variables affecting
them to be endogenoﬁs and to change in response to changes in the
economic enviromument. Some of the policy variables relevant for this

study are discussed below.

" 'Domestic Price Support Policies

In an exporting reglon price support measures are typically
 guaranteed minimum prices set and amnounced at the beginning_of the
crop year or before. These guaranteed prices are typically below
expected market prices but are used as a stop-loss measure to provide
a floor in case of sudden and unexpected maiket price falls. Some
ex;mples are_the'p.s. loan rates for soybeans and corn énd the firét
| advance payments ﬁade to Canadian and Australian wheat producers. -

An expected high domestic production and/or a high
level of opening stocks #elative to demand will tend to depress prices
received (PXX and hence PWX), so the level of price support givén to
producers would likely decrease. High levels of net farm income in the
recent past will likely induce governments to support farm prices at
higherllevels, especially if support levels are related by formula to
past prices and costﬁ. If the domestic inflation rate is high, there

is an inducement for the government to increase the level of support

1



with the objective of stimulating oﬁtput and lowering future food
prices. F¥ipally, Vhere‘explicit Producer price stabilization policies
are‘in-effect; current producér support prices will be some function
of past support prices.
~ The Abbott appreoach would specify
PSX(t) - PWX*(t) = f [domestic production and sEocks*(t),
ﬁorld production and stocks*(t),
CPI#(t), net farm income (t;l),'
PSx(e-1)], | (21)
or more gene:ally; _
PSE(t) = £ [PWX*(t), PSX(t-1), domestic supply*(t),

world supply*{t), CPI*(t), net farm income

(-], o B - (22)

where PSX(t) = producer support price for period t, and * is an
expectations operator;r Thus, the first advance given by the

Canadian Wheat Board would be a functiom of-expected export.priCES;
past préducer prices, expected domestic and foreign supply in relation
to expected demand, expe;ted inflation, and.previous net farm income.
The expression for PSX is then substituted into the structural

equations explaining acreage and/or output. Notice that this

- formulation of the policy reaction function is at least partially

independent of the form of the support measures adopted, and thus
less reliant on the identification and measurement of explicit program

variables,
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However, recognizing the .validity of the arguments outlined
earlier, procedures simil#r in concept to equations (10), {(11) and
(12) need to be incorporated.’ Without sacrificing the economic

reasoning, equation (22) can be written as

PSK(£) = b(t) PWK*(t) + Y(t),’ (23)
wheré . o o o ' - |
b(t) = £ [PSK(t~1), domestic supply*(t), world

supply*(t), CPI*(t), net farm income'(t-l)]. (24)

The expression for b(t) is substituted iﬁto (23), estimated,
éﬁd then PSX(t) is substituted into the acreage or productibn
equations. This formulation therefore endogeﬁizes the policy reéponse
hecﬁanism and allows it to adapt systematicaliy to alterations iﬁ the
economic eﬁvironment. It is also, as with (22), largely iﬁdependent
of'the form of the support measures adopted.

| Much the same type of formulation would apply to farm
support policies in iﬁporting regions. In these cases, the support
levgl is generally set above expected market prices and the difference.
made up by deficiency pa}ments. Examples are the treatment of rapeéeed‘
under the CAP and the treatment of rapeseed and soybeans in Japan.
Tﬁe only difference 1s that some of the signs‘on the explanatory
variasbles change and their values may be larger since bft) would be

greater than unity instead of less than unity.




Export Subsidization Policies

Many of the arguments that apply to doﬁestic farm price

supports are equally valid for explaining export subsidization policies.

In addition, the decision to implement such policies at a particular
level may be reléted to the current balance of payments situétion,
the‘holdings of”foréign exchange reserves, and the exchange rate.
For example, governments may wish to encourage export saiés when. the
current account is weak, when reserves are falling, or when the

currency is appreciating against the currencies of its principal

trading partners. Thus,

-~

PMM() = B() PWX(E) + ¥(r) | (25)
and |
b(f).= b Edomestic supply (t), world supply (t),
BOP(t), reser?es(t), exchange rates(t),

PM(e-1) . . o (e)

This expression for PMM (or PXX) is then used as a price linkage
function or substituted into structural equaticns explaining export'
supply or export demand if these are specifie&.

| A similar type of expression would.be appropriate for the
case of export restriction policies, but more importance would be
placed on the ability to satisfy domestic demand and the price levei
‘that this wouldAéntail.' Export quota or embargo variables and

inflation variables would be necessary inclusions.

P T e I - e e i
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Import Restriction Policies

In importing regioné the decision to partially or wholly
insulate the domestic market from the world mafket will depend in part
on the existing tariff structure and in part on the actual or potential
use .of non-tariff measures. As mentioned above, if only fixed tariffs
are uged the simple identities (18) and (19) will be suffécient to
specify the price linkages. |

However, when variable tariffs or levies, or any of a host
of non-tariff measures, are used to protect the domestic market, these
simple 1dentities-are i?sﬁfficieq;. Fér example, the importing
country facing a foreign exchangé congtraint may be unwilling to
maintain a low domestic price that will stimulate the demand for
imports., The ievel of domestic production may affect the level chosen

for a controlled domestic price so that im bad years a higher price

" will be allowed than in good years.' In countries where stocks are

held the level of these stocks may also be a factor, and a depreciét—
ing excliange rate can induce policy makers to reduce the gap between

domestic and world priceé since the world price is rising in local

_eurrency terms. Finally, the quantities of food aid received may not

be additional imports but instéad substituteg for commercial imports

ﬁhich woul& otherwise have been purchased. Sé, when aild receipts are
large, governments may be willing té maintain higher domestic prices

since total consumption will not be reduced to that implied by the

domestic price elasticity of demand.
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The effects of tariff and non-tariff barriers impeding entry

’

into an import market méy,_therefore, be specified as

() = b(t) PM(t) # (&) | (27)
and
b(t)-w f [tariffs(t), domestic production(t),
| domesfic stocks(t), reserves(t),
exchange rate(t), CPI(t), AID(t),

PiM(T-1)]. ' o g ' (28)

This éxpression for PWM is then used as a price linkage
function or substituted into structural equations'explaining domestic
and import demand if these are sp;cified. The effect of the tariff is
eipliciﬁ, while the effects of non~tariff import measures are implicit
and are evident through causal vériables rather than through direct,
explicit factors.lo Thus, the effects of tariff changes may be
modellied direétly ﬁy changing the value of the tariff variables, buf the
effects of non-tariff import measure changes have to be modelled by-
altering the résponsiveness of B(t) to the variables in (28).

EMPIRICAL ANALYSIS ' :

Model Specification

The theoretical considerations outlined above are incorpor-
ated into a structural econometric model of the world markets for
rapeseed, soybeans and their products (Griffith, Griffith and Meilke).

The model contains some 150 behavioural equations, market-clearing
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conditions, and techmnical and accounting idehtities, representing six
commodity markets (rapeseed; rapeoill, rapemeal, soybeans, soyoll ;nd
soymeal) and six regions (Canaaa, Japan, E.ﬁ.c., U.8., Brazil and an
aggregate Rest of World). The standard Houck partitioning of an |

ollseed model into a fecursive supply block and simultaneous seed,

0il and meal blocks is employed, but a number of important'extensions
‘ : . n

and modifications are incorporated. For present purposes, the
relevent inclusions are endogenous policy respomse functions which
determine in many regions the links between domestic and world prices.
Seed, 0il and meal blocks for eac? oilseed in each region contain an
explicit pricé linkage function'éonnecting the domestic seed, oil and
meal prices to the "world price'. 1In Brazil and Japan these price

linkages are specified as in equations (25)~(26) and (27)-(28)

respectively. Where support prices are used at the farm level

- (Japan, E.E.C., Brazil and the U.S.), policy response equations are

also estimated which link these support prices to the market prices

‘within that region (equation 23). The "world price" is determined

by global market clearing conditions for rapeseed and soybeans and

their o0il and meal derivatives. Thése conditions are based on trade

_volumes. WNet imports or exports of seed, oil or meal im any region are

determined by market clearing conditions within each regiom.
‘The model is therefore comprehensive in its covefage of
products and regions and flexible in the way in which policy variables

are incorporated. As such, the specification provides the capability



for evaluating a large number of different types of domestic and
trade policy alternatives.

In this paper only tLe estiméte§ for the policy response
functions are presented,.with a full accownt of the complete model
specification, es:imation and validation being given iﬁ Griffith and
Meilke, -

"Policj Response Function Est@mateé

The policy response functions linking support and market
determined farm prices, and domestic and world wholesale prices, are
estimated using OLS over the period 1958/59 to 1976/77, although some
series are shorter because of data limitations.l1 The data used in the
estimation are éescribed in full in Griffith and Meilke.

:i In the.estimated equations describéd.below, data availability
apd'dégreeg'of freedom problems préclude a detailed specification of
‘policy response functions such as those outlined in eéuations (24},
(26) and (28). However a further generalizationm of these restricted
response functions is made by specifying a variable intercept
parameter. |

Thus as an example, take a simplified version of the Japanese
soyoll domestic-world price linkage function.. The conventional fixed

parameter form is
PWSOJKt)>» a + b (PESOWD)Xt) + ¢ (BOPJP) (t) (29)

The corresponding variable parameter form is
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PWSOJE(t) = a(t) +b(t XPESOWD) (t)
vhere at) = a + é_(nopqp) )
b(t) = v + § (BOPJP)(t)
-?:r ‘. PWSOJ.3(t)=a + B (BOPJPXt)+Yy (PESOWDXt)+& (PESOWD * BOPJP) (tj (30)

Thus the fixed pafametei form is a sgecial case of the varjable
parameter form. Further, it is possible to test the variable
'parameter hypothesis by testing whether G_is significantly different

from zero.

(a)"Farm Support - Market Price Linkage Functions

The guaranteed ot suppo;t prices fsr rapeseed and soybeans
are épecified to be a function of the laggéd market price (+), lagged
input cost index (+), lagged dependent variable (+}, and other
explicit explanatory variables where appropriate (+ or -). Thus, the
'relationship between the market price and the support price is
hypothesized to be affecﬁed by factors which influence the met retufns
to répeséed and soybean production - predominately the cost of
production. A lagged depéndent variable is included to capture the.
expressed desire for a relatively stable support price. The import
' price of soybeans is used as an ekplanatory variable for the Japan
rapeseed support price, since the 1egislation fog the guaranteed price
defines a close correspondence with acfivitj in markets for related |
products. Finally, 1974-75 is dummied out of the SOYLOAN.relationship
as there was no loan rate prograﬁ in operation that year.

Table 1 about here
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- -markét _
The results of estimating the guaranteed/price linkage

functions are presented in Tables 1 and 2 for fixed and variable
parameter estimates respectively. In the fixed parameter format, all
regressions traék the sample period well and display generally sound
statisfical properties. Over 93 per cent of the variatiom in the
depeﬁdent variables is gxp;aiped by the independeﬁt variable set, and
thérerare no significant autocorrelation problems. The SEE's
represent between 4 and.lz per cent of the value of the means of the
dependent vériables. The estimated coefficients all have the correct
signs, have t values near unity or greater, and generate elasticitiés
which indicate that the %esﬁonéivéness of support prices is generally
inelastic. The exception is the long run elasticities for the_input

cost index which in most cases are highly elastic.
; Table 2 about here

In the variable parameter form (Table 2), the general
picture remains the samé although some differences are evident. The
E.E.C. equation has a substantially reduéed ﬁz value (compared to the
fixed parameter form), an:approximately double étaﬁdard error, and
a significant positive autocorrelation problem. The cause of these
effects is the omission of a lagged dependent variable_due to its
coefficient value consistently exceeding unitf; All other equations
have similar gobdness of fit and other statistical eriteria to the

fixed parameter case.
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In terms of the explanatorf variables included, the hypothesis
of parameter variation cannot be rejeéted for the Japan, E.E.C. and
Brazil equatioﬁs, while some pérameter variation 1s evident in the U.S.
equation in that while both fixed and variable parameters.of the cost
index cénnot be included, the wvarisble parameter form is consistently

more significant than the fixed parameter form. The estimated
. I

" coefficients are much more elastié than their £fixed parameter

equivalents, with the cost index having the major effects and the
fixed and variable price terms tending to have offsetting effects.

The market price variable is now §ignificant in all regions, but the

-lagged dependent variables for the E.E.C. and Brazil fail to attain

acceptable levels of significance. Finally, attempts to include the
level of stock overhang as an explanatory.variable in the SOYLOAN

function did not succeed in either fixed or variable parameter

_'versions.

-

Comparing the two estimation approaches, the variable
parameter format appears to do marginally better in terms of §2 for the

Japan, U.S. and Brazil functions while the fixed parameter format

performs best for the E.E.C. rapeseed support price equation.

(b) Wholesale Domestic-World Price Linkage Functions

The domestic wholesale prices for rapeseed, soybeans and their

products in Japan, and soybeans and its products in Brazil, are

specified to be dependent on the world equilibrium price (+}, freight
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rates, tariffs where applicable (+), macroeconomic'polic§ indicators
and lagged dependent variableé (+). The world price is converted to
‘domestic currency by the apﬁronriate exchange rate, and in the

Japanese rapeoil and soyoil functions, the tariff is included in the
world price term. The sign of the freight rate variable will depend

on whether the region is an importer (+) or exporter (-).

. Exogenous macroeconomic policy indicators (merchandise trqae balance

and foreign exchange reserves) are included in these price links to

help determine the extent to which the gap between world and domestic
prices is varied by the two governments in response to changes in the

macroeconomlc environment of the respective regions. Lagged dependent

 variables are also included in the oil price links of those two

regions to capture the expressed intent of stable démestic oil prices.
The Brazil soybean price link contains a minor exception in that there
is no published Brazilian wholesale soybean price - hence the farm

price is the only market—determined domestic price.
Table 3 about here

The results of estimating these world-domestic wholesale
price linkages are presented in Tables 3,4 and 5. The Japanesé
rapeseed and product . functions (Table 3) all track the sample
period well and in general display sound statistical properties.
Greater than 83 per ceﬁt of the variatidn in the deﬁendent

variables is explained by the independent variable sets, there is no
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significant autocorrelation, and the standard errors represent
between 6 and 15 per cent of the dependent variable mean values.

The world price variables all have positiye signs, large t values

and esfimated coefficienﬁs which indicate for rapeoil an elasticity
near unity and for seed and meal elasticities of about. 0.8, Freight
rates are important explanatory variables for geed and oil price
links, although quite inelastic, while the lagged dependent variables
are both highly significant and the adjustment coefficient indicates
long run elasticities about 40 per cent greater than the respective
short run values. The hypothesis;of unambiguous parameter variation
is fejected for the rapesil and rapemeal equations, since both fixzed
and variable parameter forms of the policy variables cannot be jointly
included. However some evidence of parameter variability i1s seen.

The signs of the policy indicator variasbles in these and

-later equations requires further comment. In importing regioms such

as Japan, the domestic price is usually maintained above the equivalent
world price to dampen demand and hence import expenditures. When the
level of foreign exchénge«reserves or the trade’'balance rises,
governments have more to spend on Imports and are willing fo increase
imports thus causing domestic prices to fall and inflation to moderate.
The expected éign of the policy indicator variables in imparting regions
is £heﬁ negative, In.fixed parameter format neither balance of trade

nor foreign exchange reserves were found to significantly explain Japan

e b a2 e AR T i s i gt e 3w



rapemeal price, however a dummy variable for rapeseed product
liberalization shows a significant negative effect on prices since

1970/71.12

N

L

f Table 4 about here

' The Jépanese soybean and product functions (Table 4) are
quite similar to their rapeseed counterparts. .Over 93 per cent of the

variation in the dependent variables is explained by the iadependent

. variable sets, there is no significant autecorrelation, and the

standard erfdrs represent between 6 and 11 per cent of the dependent
variable mean values. The world pri;e variables all have positive
slgns, very large t valués and esfimated coefficients which indicate
an elasticity of about 0.9 for beans and meal and a short run
eiasticity of about 0.5 for oil. The lagged dependent variables in the
oil functions are highly significant and suggesf long run elasticitiés

about double the short run values. Freight rates are significant only

- for bean price while the policy variables are significant ohly in the

soyoil price function. Domestic soyoil prices have an inelastic
response to both these va;iables. The hypothesis of parameter

variation therefore cannot be rejected for the Japan soyoil link.
Table 5 about here

Finally, the Brazilian soybean and prbduct price linkage
functions are presented in Table 5. Over 89 (and in four cases over 97)

per cent of the variation in the dependent variables is explained by the
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independent variable séts, there is no significant autocorrelation
except in one of the soybeaﬁ equations, and the standard errors

range between 6 and 18 per cent of the dependent varilable mean values.
The world price variables all haverpositive signs, very large t values,
and estimated coefficients which indicate an elastic response for

beans, a short‘ruh elasticity of about 0.65 for oil, énd a variable

' elasticity for meal depending on the specification. Thefreightréte

variables'a;e correctly signed where significant, and the lagged
dependent variables in the o0il functions are highly significant and
suggest long run elastic?ties about double the short run values. The
hﬁpothesis of.parameter variationjcannof be rejected for the soybgan
price link, and in addition some partial evidence of parameter
vafiation is seen 1n the o0il and meal‘linkages.

In Brazil, there is a two-price scheme in operation for éay;il

. b
and soymeal, and the domestic price is set lower than the equivalent '
world price. Trade ﬁolicies such as export quotas, export taxes anﬁ
overvalued exchange rates have_been‘used to divert supplies to the
domestic market and hence lower the domestic price (Léttimore e?ﬁ al).
When the trade balance rises, the cﬁuntry-can afford to sacrifice export

earnings without precipitating a balance of payments problem, so the

level of intervention in the domestic market increases. This

situation has been empirically verified for Brazil for beef and corm

by Lattimore et. al and for soybeans and products by Gulliver et. al.
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However, with an unchanged world price, an increase in the level of
intervention results in a decr?ase iﬁ the domestic price, an expansion
in domestic consumption and a reduction in exports. With this
reasoning the expected sign of the policy indicator variables for oil
and meal in Table 5 is neggtive. |

There would séem to be an obvious explanation fot the signs
on therpolicy indicator variables in the Brazil soybean price equations
being opposite to those for oil and meal. The fact tha; soybeans aré
inputs into the crushing process, and the pfesence of ceilings on

domestic soyoil and soymeal prices;, means that the gdvernment's .

attention is focussed mainly on the higher valved o0il and meal products,

Thus intervention in the o0il and meal markets, as discussed above,
follows that for beef and corn. However, with a relatively small
crushing capacity over most of the sample period and a relatively

ﬁndeveloped marketing infrastructure, the domestic crushing demand is

' likely‘to be well satisfied almost regardless of soybean prices

(Griffith.and Meilke). In this situation the go@éénment has no need
to keep bean prices low to retain supplies on the domestic market.
Market‘prices therefore climb above the equivalent world pfice to

tazke advantage of the inelastic domestic deﬁand. A balance of
payments surplus causes the level of intervention in.the 0ll and meal .
markets to_increaée, and this may be paid for to some extent by
increased_taxes in the beaﬁ market. The expected sign of the poiicy

indicator variables for soybeans in Table 5 is therefore positive,
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.CONCLUSIONS AND IMPLICATIONS

The theme of this‘paper has been that aﬁ improvement in
econometric mddgl specification is required for more accurate policy
evaluation. This improvement should allow a greater reflection of the
institutional realities of the market being modelled, particularly
public sector beha?iour, and should provide a stronéer link between
the decision rulés of market participants and the economic~environment
-rin.which ma;ket pafticipants make their decisioms. The theoretical
model and eﬁpirical anglysis developed in this paper 1s beldeved to be
an important extension of past econometric commodity models.
Endogenous policy responée functi;ﬁs are speéified and estimated, and
these provide better prediétionsof public sector behaviour, Further,
the estimation method includes a variable parameter gpecification,
and as well as explicitly recognizing the instabilities inherent in
political~administrative systems, this;allows some of the instability
in privaté sector parameters to be subsumed in the éubiic sector
equations.' These specificational improveménts lead to a gréater
understanding of government intervention in the oilseed complex, and
help §vercome part of the recent criticism of the usefulness of
econometric models for long run policy evaluation. If econometric
compodity models can be seen to be more realistically spegified, the
resﬁlts of policy simulations with these models will be better

accepted and applied econometricians can play a more decisive role

in the policy formulation process,
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The empirical Tesults ére highly significént and most
encouraging, especially those relating to the policy indicator
variables. We would of course,prefer import quotas, export taxes etc.
to Be included ;s explicit explanatory variables in the policy response
links, bu£ given data unavailability the policy indicator approach
seems to be a reason#ble "second best" alternative. The highly
significant coefficients on these policy indicater variables implies
that the past pracfice of ignoring these aépects of economic

behaviour results in a substantial masking of the structural inter-

dependencies between public and private sector decision-makers. The

¥

hypothesis of parzmeter variation could not be rejected for approximat-
ely fifty per cent of cases, and this suggests that in these cases the
variable parameter representation discussed in this paper provides a

better explanation of public sector behaviour than more conventional

specifications.

The apparent success of endogenising certain aspects of
government intervention in the ollseed complex suggests that other
aspects may be endogenised’as well. Some possibilities are C.C.C.
activity in the world soyoil market, goéernment sponsored stock
accumulation in importing regions, and (data ailowing) explicit
recogﬁition of actual values for some policy variables such as quotas
and taxes. Further, given that the overall level of intervention in
the oilseed complex ?s low, the potential benefits should be
substantial of applying the types of proceduras discussed above to
more highly regulated domestic and trading sectors such as beef,

eggs, milk and wheat.
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FOOTNOTES

1.

3.

Although the objective functions of pﬁblic poliey makeré are not
. _ .
always stated explicitly.

This'discﬁséion assumes for simplicity é first order difference
equation. Similar although more complicated results would hold
for‘highéf orders. . | 3 ~.

This is the case for prospéctgve policy evaluatioﬁs. For
retrospéctive evaluation, the reievant policy'variables would be
specified over some period in the past when a éarticular policy
was actually or_assuﬁed to be.operative.

As somewhat of an aside, Lucas's insistence on the ratiomality

of economic agents has been taken by many as an explicit

justification for rational expectations in general and the

'permanent inceome and natural rate hypotheses in particular

(Anderson-IQT&é, 1978b , Sargent and Wallace). However, it
would appear that his arguments are more profound than this
simple view. | -

Reuber has in fact estimated such reaction.functions.

Yote that since tﬁe composite disturbance term im (12) is
unlikely to be "well-behaved', some care is required in
interpreting results and/or.taking‘corrective action (Maddala,

Rausser and Mundlak, Ward and Myers).



7.

8.

9.

10.

11.

bl

Although recent attempts to incorpofate more qomprehensive
expectations patterns in econometric models hold some promise
{Chavas and Johnson, Scobié and Gellatly).

The choice of explanatory variables used to predict the level
of support prices in largely unregulated markets is to some
extent‘ad hqc: In the case of highly regulétéd commo%}ties the
explanatory ﬁariables ﬁay be defined as an explicit piicing
formula.of may be identified from the actual legislationm.

Note that the intercept term of an equatioh such as (235 is
likely to be variahlg too, buF it is excluded from the present
discussion for ease of exposition.

Ideally, thé effects of quantitative import (or expdrt) controls

should be explicitly included too. However it is often difficult

- to determine when such a restriction is in place, let alone be able

to place a quantitative value on it. In these circumstances, the

. second best strategy seems to be as argued above.

It should be noted again that the use of OLS as an estimator could

" result in some probleﬁs if the equation determining the coefficient

(such as equation 11) is stochasic (Maddala). In particular, the

residuals of the estimable form (such as‘equatibn 12) are likely

_to be heteroscedastic.



12, Import quotas on rapeseed, rapeoil and rapemeal were altered in
April, 1971 so that these prodﬁcts were transferred'from the
'
highly restrictive "Fund Allocation' licencing category to the

least restrictive "Automatic Approval" category.
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Free Market . s |
- HCX .FoB ~ CIF / DCH  HeM \

Y s
_— . |LPEX | | PwWx|

v

Exporting Region . " Importing Region
Where PF = farm price, HC = handling charge or farm wholesale
PW = wholesale price, wmargin,
PX = export price FOB = costs to place in export p051tlon,
PM = import price, CIF = extra costs to place at import
- border, . :
. ‘ A DC = distribution charge or importers
o ' margin,

EXR = exchange rate between regions,

and the suffix X or M refers to exporting and importing reglons
re3pect1vely.

Figure 1: Price Relationships in the Free Market Case
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where DAP =
XS =

R

5 Exporting Region

domestic agricultural policies, T

export subsidies,

Importing Region

= tariff barriers,
NTB = non-tariff impert barriers,

" and the other variables are as previously defined.

Figure 2: Price Relationships in the Policy Intervention Case



