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INTRODUCTION AND MOTIVATION 

Numerical results from models of International agricultural trade 

have recently been tn great demand. largely due to the high profile which 

agriculture bas played In the Uruguay Round of the GATT negotiations. In 

fact. the same group of models has been called upon agaln and agaIn to 

analyze the potential implications of liberalizing domestlc and trade 

policies relattng to farm and food products. Tbey have ranged from partial 

equilibrium (e.g .• OECD. Roningen and DIXit. ToYers and Anderson. Valdes 

and Zeitz) to IllulUple region. general equJllbrluln (13urnlaux. el af.; 

Harrldge and Pearce: Parikh. et al.; McDonald). The structure of many of 

these models. and their predictions. are summarized tn a recent 

conference volume cosponsored by the World Bank and tbe OECD (Goldin 

and Knudsen. cds.). 

With sonlC notable exceptions (to be discussed below). the partlal 

equilibrium models have tended to be multtcommodlty. numerical 

generalizations of the familiar, one good. supply-demand model used in 

introductory economics courses. This sllnpUclty has a number of 

Important virtues. First of all. It requires only information on traded 

comnlodlty prices and quantities. as well as supply and dernand 

elasttclties. in order to make it operational. This has faciUtated 

considerable disaggregation (both by countries and commodities). In sOlne 

cases it has also permitted researchers to directly estimate the model's 

parameters (Tyers and Anderson). Both of these features help make the 

nlodels more useful to policy makers. 

A second advantage of the partial equUibriuol. supply .. demand 

fornluiaUon Is that It corresponds directly to a dtagramlnaUc 

representation of markets which Is Itself widely understood. Thus. 
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nun'lerlcal results which m,ay be readily interpreted ,shins In. and 

movements along. supply and demand schedules are easllyex:platned. This 

has led to widespread use of these partial equilibrium models. Most 

Important. this formulation Improves co,mmunlcaUon and assimilation of 

morlel outcomes by policy makers. 

By contrast. the general ~quiUbrtum t.rade models have relauvety 

heavy data requirements. slncetbe non .. agrtculturalecono,my must also be 

described. Furthermore. they require the modeier to explicitly apeclfy 

complete production and utility functions for all agents In aU regions. In 

return for this extra effort. the modeler obtains an exhaustive accounung of 

economic activity and the welfare Implications of policy shocks. Also, a 

wide variety of food and nonfood policles may be tnlbedded In the mod~1. 

There are certainly some instances when this extra effort Is justified. and 

it is not the purpose of this paper to pronounce one modeling approach 

preferable to the other. 1 Rather. the purpose of this paper here 1s to 

bridge the gap between these two approaches. In so doing. we hope to 

identify means of "adding value" to both partial and general equilibrium 

models of agricultural trade. 

FOUR QUESTIONS 

Many others have wrestled with the problem of relating general and 

partial equilibrium models. In a theoretical sense the issue is trivial. Any 

well-defined general equilibrium model can be reduced to a partial 

equtltbrlurn variant by rendering selected variables exogenous. The 

opposite Is also true. A well-defined partial equUlbrtum (PE) model nlay be 

expanded Into its general equUlbrlum(GE) counterpart by endogenlzing all 

1 See Hertel (1990) for compartson and discussion or the pros and cons of the two modeUng 

approaches. 
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prices and quantities. The problem of relating these two approaches is 

really a practical one. In partlcular, given the way existing PE and GE 

models are specified. how can the two be related? 

In this context four important questions arise: 

(gl) To what delree are the matrices of supply/demand 

elutlc!tlea utilized In Pit mode.J. compatible with the hypothese. of proOt 

or utWty maxtmlzatlon? 

Here. issues of symmetry. homogeneity and adding-up restrictions arise. as 

well as more subtle questions regarding the relative magnitudes of 

elasticities and cost or revenue shares. 

(92) To what degree can a PIt reduction ~ aadcuituraJ output. fOi 

example. be related to resources leavh1g the farm lector altogetber? I.e •• 

how luge Is the contraction (expansion) effect ImpDelt In a given Pit 

model'. Bupply elutlc1t1et? 

Since factor markets are rarely broken out (some exceptions \vill be noted 

below). the answer to this question Is unclear. Decomposition of 

uncompensated supply elasticIties Into their expansion and substitution 

(transformation) components would greatly facilitate interpretation of 

partial equilibrium mode} productions. 

(gS) When GE mo4els generate vastly dlfferent result. from their 

Pit counterparts. to what extent (t..an this be attributed to dU'ferln. partial 

equilibrium. ulumptlona about farm uul food. sector behavior? 

For example. the supply elasticity for corn in most GE models is not 

explicitly specified. Rather it Is a function of the modeler's assumptions 

about technology and factor mobility. Also. the GE farm level demand 

~ . elasticity for com Is a functlon of the price-responsiveness of demand of all 

A 
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agents In the model (,Hertel. Ball. Huang and Tsigas). Short of 

systematically perturbing the model. there is no single demand elasticity 

wluch one can compare to the PE model. This leaves great scope for 

partlal equilibrium discrepancies bel\veen PE and GE outcomes. which 

nlay be erroneously attrtbuted to "general equUibrium feedback effects". 

(94) J'ina11)', there II the broader luue of data baH compatlbWty. 

To what degree CU, the two modeUD, approache. be built up from similar 

dt\tabues? 

This seems like an obvious means of economizing on data collection time. 

as well as enhancing the comparability of results from different models, but 

it has yet to be done on a broad scale. Partial equilibrium models of 

agricultural trade tend to be buUt up from supply-utilization tables. whereas 

general equilibria models begin with a country·s input-output table. 

Merging the two may require a special type of model structure. 

There has been considerable work to d,ate which has addressed 

parts of (Q 1) .. (Q4) for selected models. For example. Horrldge and 

Pearce completed the Tyers and Anderson model by addIng a residual 

"other goods" commodity. They unpose symnletry and homogeneity on the 

supply and demand matrIces. thus obtaining a trade CGE model in which 

economic activity in each region Is represented by a production possibility 

fronUer. Ballenger and Krissoff attempted something shnllar on the 

demand side of USDA's SWOPSIM model. They too introduced a residual 

good and imposed homogeneity of degree zero. 

A number of authors have addre&ed (Q 1) and (Q2) for selected 

components of PE trade models. For exanlpJe Zeitsch introduced a nested 

constant elasticIty of substitution (eES) technology for deriving a complete 

demand system for livestock industries in the OECD's PE trade model. 
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Zeitsch also developed a methodology for deriving a complete system of 

supply and demand elasticities for a multiproduct agricultural industry 

based on information on a selected subset of parameters. Liapts has 

lIViJlemented this methodology for the U.S. component of USDA's 

SWOPSIM model. Surry has proposed an alternative methodology for 

calibrating multiproduct technology in partial equilibrium models of 

agricultural trade, There have also been attempts to clarify individual 

relationships among products in parts of these models. For example. Haley 

has derived restrictions on the multiproduct supply elasticities for several 

subsectors In the SWOPSIM model. 

General equilibrium modelers have also occasionally made an 

attempt to develop the partial equilibrium structure of their GE models in 

more details. A good example of this is provided by research on the 

agricultural sector of the ORANI model (Dixon et al.) where 

econometrically estimated multiproduct technologies are used to 

summarize supply behavior in each of the model's regions. Hertel, Ball. 

Huang and Tsigas explore the fann level demand elasticities implicit in a 

U.S. CGE model for which both supply and preference relatlonshlps have 

been econometrically estimated. 

There are many other examples of attempts to address (QU - (Q4). 

What this paper seeks to do is provide a specific methodology for relating 

all the parameters of a representative PE trade model back to explicit 

preference and technology parameters. This in turn establishes a mapping 

between partial and general equilibrium trade models which may be 

explOited, both for purposes of sharing data bases. as well as for comparing 

model outcomes. 
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AN OVERVIEW OF A REPRESENTATIVE PE TRADE MODEL 

In developing the modeling methodology proposed in this paper. it 

Will be useft_'} to refer to a specific numerical example. Towards this end. 

we wiU focus on the United States' component of USDAs SWOPSIM model. 

There are several reasons choosing this model. First of all. it 1$ publicly 

aVailable. Consequently. it 1s also the most widely used and exhaustively 

documented of the partial equilibrium agricultural trade models 

(Roningen: Roningen and Dixit: Sullivan. Wainio and Roningen; Gardiner. 

Roningen and Liu). In addition. the SWOPSIM framework has been used to 

replicate the results from a number of other widely cited partial 

eqUilibrium trade models (Magiera and Herl1hy). 

Data tlnd Parameter AvailabUity 

The baSic information employed by the SWOPSIM model includes 

the following parameters for each region (with our aSSOCiated notation in 

parentheses) : 

• Matrices of aggregate supply and demand elasticities. 

• A vector of income elasticities of demand. 

• Quantity shares reflecting the relative share of total denland for a 

given commodity k (q~). going to intermediate use j. I.e .. akj 

k k 
=qDji/qD' 

And the following variables: 

• Prices for producers (psl. consumer~, (po).domesttc market 

(PM)traded commodities (PT) and the world market (Pw). and the 

associated poUey "wedges." 

• Quantities produced (qs'. consumed (qo' and traded (qo = qs • qD ). 
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All of this information for a representative regie.l (the U.S.), is summarized 

In table 1. It Is taken from SWOPSIM's 1989, 3 region "demonstration 

model" benchmark equllibrium.2 Similar data are available for a great 

number of other regions which have been studied with this model. 

The elasticities 1n table 1 were assembled from a variety of sources 

(Gardiner, Ronlngen 8..&"1d Uv.). They are intended to be consistent across 

regions in terms of the implied period of adjustment (3-5 years). 

However. as questions (gI) and (Q2) have posed, are these elasticities 

consistent with profit and/or utility maximization? To answer this 

question. one needs to determine whether they can be related to some 

underlying set of preferences or technology. If so, one can then use this 

information about the underlying technology and preferences to add 

further structure to the nlodel and aid in its Interpretation. This 

additional structure will also assist us in addressing (Q3) and (Q4). 

A GENERIC FARM AND FOOD ECONOMY 

In order to make any progress on these issues, it Is necessary to 

have some general vision about the structure of the farm and food sector in 

a generic region. Figure 1 outlines one such "view of the world" which is 

fairly general, yet can be easily related to the information reported in table 

1. 

Consumer Demand 

In figure 1, consumer preferences within a given region are 

speCified over all consumption items in the form of an aggregate 

expenditure function. Since most agricultural trade models do not exhaust 

2 The three regions in this demonstration model are the United Stales. the European 
Communlty. and the rest of the world. 
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food products. a distinction must be drawn between those food items 

covered by the model (endogenous food consumption), and those which 

are not (other food). Typically food products are less Income elastic than 

nonfood items. Furthermore. the household's budget constraint Implies 

some important restrictions across food and nonfood elasticities. Thus it 

Is im}Jortant to think about the entire budget allocation problem. 

Agriculture as a Multiproduct Industry 

Agricultural production. as depicted In figure 1. is divided Into 

several parts. The practical rationale for this specification \vtll beconle 

clear momentarily. The core of the agrlcultural technology tn this 

hypothetical region Is summarized by an aggregate revenue functlon. 

Application of Hotellng's lemma generates product supplies, conditional on 

the available resource endowment. Partial differentiation of the revenue 

function with respect to the agricultural endowment generates its shadow 

value. If this is less than the value of a unit of the resource in the 

nonagricultural sector. then we VJill expect a gradual migration of 

re~ources from the farm to nonfarm sectors. The degree of resource 

rnobility in a region is governed by an elasticity of transformation (aT), 

which measures the ease with which the region's aggregate resource 

endowrnent is shifted between the two sectoral uses. 

This specification of agricultural technology highlights the 

distinction between two components of supply response. namely the 

substitution effect and the expansion effect. If aT = O. then the agricultural 

resource base Is fixed. as is likely true In the short run. In thIs case. 

agricultural supply response is entirely a function of farmers' willingness to 

divert resources from one product to another in response to relative price 

changes. With the exception of jotnt products such as wool and mutton. 

and soyoil and soymeal,. we expect a priori that \.. 'roducts will be (net) 

10 
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substitutes In the short run. Indeed the off-diagonal elements In the Ns 

matrix at the top of table 1 exhibit this sign pattern. For this reason they 

will be used to calibrate a revenue function. In the longer run. aT is strictly 

negative. and commodity supply response will include an expansion effect. 

As aT tends to minus infinity. we move to the very long run. where the 

rental rate on resources in agriculture is determined by the opportunity 

cost. associated with their use in the nonfarm economy. In this case 

(gross) complemrntarity is the anticipated outcome (Ball; Hertel (1987)). 

Before leaving this discussion of the aggregate agricultural revenue 

function. it is important to explain why no distinction is drawn between 

fixed and variable inputs. Clearly there are some factors of production 

which arc responsive to relative prices. even in the very short fun. The 

problem Is that table 1 contains no information on variable input usage. 

(Feed use is an exception and will be discussed momentarily.) While such 

l.'1formation is readily obtained for the U.S. and Australia, such is not the 

edse for many regions covered by models of internaUonal trade. For this 

reason we aggregate all inputs into a single endowment. This specification 

seems adequate for analyzing broad questions of trade pryUcy. Further 

refinements are easily introduced by replacing the revenue function with a 

restricted profit function which give rise to a set of variable input demand 

equations. 

Livestock "Assembly" Sectors 

The multiproduct treatment of agriculture outlined above has one 

significant drawback from the point of view of agricultural trade modeling. 

If feed i"puts are subsumed into the maximum revenue function, suc,.... that 

feedgrain supplies are supplies net of on-farm use, then thel e is no 

possibility for incorporating information about the relative feed intensities 

of different livestock sectors (the matrix A with elements (akJJ in table 1). 

12 
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Furthermore. It becomes difficult to replicate the sIZable (and dlffereilUal) 

cross-price relationships between feedstuffs and livestock suppUes 

displayed In table 1. For this reason. we introduce the concept of a 

'4bvestock assembly sector". 

The role of t.he livestock assembly sectors tn figure onefs 

conccptuaUzatton of a regional economy Is to combine feed and nonfeed 

inputs Into a finished livestock product. The nonfeed Input Is derived 

from the agfregate revenue function and thus competes With other farm 

acUvities for the aggregate endowment. In a practical sense. one can think 

of a short . to medium-run increase in pork production as bidding farm 

labor and capital away from other Uvc,stock and crop acUVlUes. The degree 

to whlch this can be dOlle will determine the supply response of pork 

production. gaven exogenous feed prlcf's. By haVing a dlsUnct assernbly 

sector for each livestock product. we can Incorporate lnfonnatlon about 

relattve feed Intensities and cross-price elastJctUes. by commodity. Thts 

Will be demonstrated below. 

f"*ood Processing ACltt'ittes 

A final aspect of U1C representative region's technology involves the 

further processing of certa.ln raw products. This is not shown explicitly in 

Ogure 1. but It can be tbought of as part of the acttvlty occurlng 1n the 

"comtnotUty markets" block. The model outlined In table 1 has relatively 

little food proc.esslng detail. but It is present tn the case of dairy and 

oUseeds products. In our framework. these acUvlUes are handled In a very 

simple nlanner. Eacb of these sectors combines. in fiXed proportions. tbe 

raw product With 8 '*nonagrtcultul."'8lft input. to produce an compoSite Input. 

'This In tum Is used to produce mulUple processed outputs. In the case of 

the ollsc1:d processing sectors. aU and meal are produced In fi.xed 

proport.ieJns. The same is true or butt,cr and skimmed milk powder. 

13 
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However It there 1& nonzero elasticity of lransformaUon between fluid mUk. 

cheese, and the butter/skimmed milk powder compositt. 

\VhotesQlelRetalt MargIns 

At this point In the markeUng cbaln. aU products are evaluated at 

producer prlces. In order to get to the (blgher) consumer prices rep·orted 

tn table 1. a nlarktUng margin must be added. Ideally this would be the 

outcome of the purchase and resah~ of the products by wholesale and retail 

sectors. (For un example of how this mlght be modeled. see Peterson et 

at) Lacking detail on these other nlarketlng acUVities. we adopt a very 

simple bridge between producer and consumer prices. In particular. we 

postul.ate a LcooUef milrkeUng technology.. whereby tbe producer good ls 

combIned in flxed proporttans with resources from tbe nonfarm sector to 

produce the consumer product. In tbls case the nonfarm input 

requirement per unit of output (measured in dollars) may be sbo\\'0 to 

simplify to the difference between consumer and producer pnces. 

CALIBlt.4.TION OP PREFERENCES AND TBCHNOLOGY: ISSUES AND 
INS10HTS 

HaVing outltnedthe general structure of a representative, partial 

equlUbrlum tradc.nodel. the issue of c~dlbraUon needs to be addressed. 

That is. how can a para .• neterlc link be drawn between figure 1 and table 

I? ThiS necesslttltcs specifying a particular (uncttonal forn) to represent 

technology and preferences. thereafter establishing a ,napping from tbe 

data In ulblc 1 t.O the parameters of the underlying revenue and 

expenditure functions. In the process we hope to generate same Insights 

about the consistency of t.hese data vntb the bastc postulates of economIc 

theory. as well as certain accounting jdenUUes. 

14 



Calibration of Preferences 

Consider in more detall the No matriX. This is essenUaUy block­

diagonal. With the blocks capturing croas-prlce relaUonships among closely 

related goods. In particular meats. dairy products. grains. and oUseeds all 

show distinct groupings. Otherwise almost all of the ofT-diagonal elem,ents 

in this matrIX are zero. This pattern of elasticity entries suggests that 

some type of nesting of preferences may be useful. For example. 

consumers could be modeled as allocating expenditures to the meat 

aggregate. thereupon determining the composition or meat consumption 

solely on the basis of relative prices within this aggregate. FolloWing the 

natural pattern of aggregation suggested by the elasticities In the ND 

matrix. we arrive at seven separable groups of food items: meats and eggs. 

dairy products. grains. oUseeds and associated products. cotton. sugar and 

tobacco.3 The aggregate own-price elasticity of final dClnand for each of 

these composites Is given In brackets 1-) tn table 1. Each of the numbers in 

parentheses (-) Is the implied (constant) elastiCity of substituuon within 

each composlte.4 

:3 Before using these elasUCSUes to calibrate preferences, it was first necessary to exUact the 

price responsiveness In demand whiCh may be attrtbuted to Intennedlate uses treated 
elsewhere In our nlode! In particular. tntennedtale demands by the daSry and oilseed 

processing sectors and those of tbe livestock sectors must be netted out of NO' We do thiS 

by weighting t.he elasUctttes 1n each row by the raUo of the own-price elasticity of final 

demand not shown to the own-pnce elastiCity of total demand. For example. in the ease 

of wheat the raUo is -0.30/-0.69. Now. by summing across the rows Within each block and 

expendlture-share-wetghung these sums. we arrtve at the aggregate own .. pJ1ce elasUcitles 
of final demand for each group. Thts Is reported tn brackets I-I below each block. Since 

tntennedlat.c demands are more price-responsIVe than final demands. and slnce aU of the 

comnloolUr-s wUhln the blocks are subsUtutes. these aggr(!;gate elasticities are smaller. on 

average. than the IndIVtdual diagonal elements of No' 

4 The relationship between the (assumed constant) elasUclty of substituUon in 
consumption ( 0'0 ) on the one hand. and the compensated ( viJ ) and uncompensated (f.jJ. 
price elasticJUes and the lncome elasticity of demand (Tl,' on the other band. is as follows: 

15 



The predominance of zero cross-price elasticities between 

conlmodlUes in different blocks of the demand matriX undoubtedly reflects 

the absence of existing information on these parameters. However, zero Is 

itself parameter setting! It is also not a very plausible choice. Consider. for 

a moment. the formula for the uncompensated demand elastlclty for good 

i. given a change in the price of good J: 

where aU is the partial elasticity of substitution between 1 and J. 5j Is the 

budget share of good J and 11 j 1s the income elasticity of demand for good 1-

Even if there is no direct substitutability between the two goods (o'J = 0), 

the income effect of a change In the price of j will affect the demand for 

good 1. That Is. EiJ = .. Sf 111' In fact. the only utility function which will 

generate £Ij = 0 Is the Cobb Douglas. whereby 0iJ = 111 ::: 1. But this 

restriction contradicts all of the other own-price elasticities and lncorne 

elasticities tn table 1. In order to resolve this inconsistency Withtn the No 

matriX. an alternative utiItty funcUon must be specified. 

A Dlore general restriction on preferences. which is compatible 

with non-unitary income elasticities of demand. is that implied by the 

Stone-Geary uUUty function. The resultlng Linear Expenditure System 

• where 5J 15 the budget share associate wUh good j. and 5j Is the share within the nest. By 

taking a share-we.lghted average or the rtght .. hand stde of this expression for all nOrt-zero 
off-diagonal elements wlthtn a given block In the ND matrtx of table 1. we obtain an 
"average>' degree of substttutablllty for each of the blocks. These averages are given In 

parentheses (-) below the aggregate own-price elasticity of demand for each block. The 
Implied elasticity of substituUon among meats was raiSed from 0.38 to 0.60 in order to 
make the dlsaggregated elasticiUes In the compensated ma$.rtc poslUve (t.e.. net 

substitutes). 

16 



(LES) also Includes one free substitution parameter (the so-callc~d "Frisch 

parameter") which may be used to replicate one of the own-price 

elasticities of demand. However. there Is no guarantee that the other own ... 

prlce elasticities will even be close in value to those given In table 1. ThiS 

make6 It dimcult to compare results across and LES .. based model and the 

type of PE trade model displayed In table 1. Furthermore. since estimates 

of the own-price elasticity of demand by commodity and region are fairly 

wIdely available. it would be a pity to choose a representation of 

preferences which precludes incorporation of such Information. 

The LES restricts substitution relationshIps by Virtue of its explicitly 

additive Conn. That Is. it Is additive in prices. This Is also the case With 

Houthakker's Indirect addllog utility function. as well as the constant 

elasticity of substitution ICES) utility function which Is often employed In 

CGE models. At the other extreme. are the demand systems which are 

iully flexible. in the sense that they N(N .. 1)/2 free substitution parameters 

(where n Is the number of commodities). such that the utility funcUo'.l may 

be calibrated to any arbitrary set of elasticIties (provided they exhibit the 

basic properties of symmetry, homogeneity and concavity). An example of 

this Is the translog indirect utility function. Frain the point of view of 

applied trade modeling. a major problem wlth these fleXible functional 

forms Is that they have too many free parameters. Furthermore. thpy offer 

no particular guide to limiting these free parameters to a more manageable 

subset. 

From a practical potnt of view. It would be attractive to have a 

representation of preferences which had N free parameters. This is 

precisely the number of parameters needed to replicate the group-wIse 

own-price elasticities of demand in table 1. Fortunately. Hanoch 

recognized this gap and filled It tn the early 1970's. He introduced a class 
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c{ implicitly additive preference relationships with precIsely N substitution 

parameters (Hanoch. 1975; see also Surry for an agricultural application). 

One specification Is the ~Ch ... tant Ratio E,lastlclty of ~ubstitut10n (CRES) 

utility function and the second Is the ~onstant Illfference &lasticlty of 

Substltution (CDE) exptaditure function. As It represents a dual approach. 

the CDE Is casler to work with. It also Is somewhat more general in the 

degree of cross-price responsiveness which can be Incorporated (Hanoch, 

1975. pp. 411-412). Consequently. we have chosen to use a CDE 

expenditure function to represent preferences. thereby generating off­

diagonal elements for ND . 

One likely reason why the CDE representatlon bas not been more 

widely applied in the last fifteen years is that it is an implicit functional 

form. Specifically, the CDE may be written as follows: 

N b 
G(z. u) = I. B,u e, b, Zl' = 1. (1) 

t= 1 

where zt = Pt/E(P. ul. ?'ld we require that Bl' el > O. bi < 1. with either 0< 

hi < 1 or bi < 0 for aU 1. All prices (Pi) are scaled by minimum household 

expenditures. given prices and utlhty tE(p. u)). Thus it if> not posSible to 

solve (6) for expenditures as an explicit function of p and u. Also, note that 

Pj enters both the numerator of zJ and the demonlnator of Zl· In economic 

terms. this implies that the effect of a change in PJ on optimal demands 

enters both directly through ~ and indirectly through a cbange In the 

general price index affecting zis. 

In order to explore the Implications of (I) for consumer demand 

elasticities, it Is necessary to derive the conditional demand for good 1, by 

application of Shephardts lemma (and the implicit {unction theorem) to 

(1 ): 
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, . 

(2) 

Hanoch shows that the compensated price elasticities of demand 

associated with (2) are given by: 

r tSkekak 
e1 k 

v iJ = Sj l«.J - (I-at' -~--- - 0lj a j • 

tSkek ~skek 
k k 

(3) 

where at = 1 - bl > O. and au = 1 and 81J = 0 for i;t:j. The Income 

elasticities of demand are as follows: 

Since preferences. as summarized in (1) - (4), are specified over all 

goods, it is necessary at this point to supplement the data in table 1 With 

information on total food and nonfood expenditures In order to obtain SJ 

for the other food and nonfood categories. We estimateS that the 1989 

budget share for all food products is 0.13 in the United Statest of which 

5 Based on table 10 (structure of consumption) in the 1989 World Development Report. the 
private household expenditure share of total food products f(lr the U.S. is 0.13. nlUS the 
nonfood share Is 0.87. The expenditure shares of the commodities Included tn the 
SWOPSIM model are calculated by mulUplylng the retail price (PD ) by the quantity 
consumed (qD ) and dividing by total consumption expenditures. The level of total 
domestic c:onsumpUon expenditures is obtained by multtplying total domestic mcome in 

the SWO. SIM model by the share of private c.onsumptton given in table 9 of the World 
Development Report (0.66). By subtracting the expenditure shares of the commodities in 

the SWOPSIM model from .13. one gets the share of other food products (.01664). 
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0.077 (lnore than half) is "other food'·. i.e. products not covered by the 

SWOPSIM model. This result Is somewhat surprising In Ught of the fact 

that 850Al of the value of all U.S. farm output is covered by the model. 

Price and Income elasticities for the non .. SWOPSlM goods must also 

be specified. Here we take the simple approach of asslgntng to the flotber 

food" category the average own-price elasticity of demand for commodities 

covered by the model. ThiS is En = -0.46349. The income elasticity of 

demand for other food is assigned a value of 0.4 because this category 

included many hIghly processed products which are deemed more Income 

responsive. The income elasticity of demand for nonfood Items is derived 

via Engel aggregation. Finally. the own-price elasticity of demand for 

nonfood items Is rather closely Circumscribed by the remaining 

parameters. and may be left free for the moment. 

Calibration of the CDE implicit expenditure function proceeds in 

three steps (see Hertel et al. for an exhaustive discussion of this Issue):6 

Step one: derivation of the substitution parameters hs = (1 - at) from the 

compensated own~price elasticities of demand and the shares. 

Step two: derivation of the expansion parameters (et) from the income 

elasticities of demand. the shares and the substitution paralneters. 

Step three: derivation of the shift parameters (Bt) from the demand 

quantities and all of the preceeding information. 

In the process of calibrating the CDE preference parameters to the 

base elasticities, budget shares. and quantities. it Is entirely possible that 

6 WhUe expreSSions (2) • (4) are nonllnear in the parameters. a sertes of clever penults steps 
one to three to be acomplished enUrely Via linear operations nonnallzations. 
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the sign restrictions on these parameters might be violated. Such an 

occurence Implies an Inconsistency in the models' par?,metel·s, g!ven the 

maintained hypothesis of utility maximization subject to !mpticitly additive 

preferences. This might occur. for instance. if a commodity With a very 

large budget share were also assigned a relatively large compensated O\Vfl­

price elasticity of demand (vul. In this case the calibrated at would be 

negative and it would be necessary to reduce the absolute value of v u' In 

fact, tn the e..xample at hand, this consistency restriction restricts the value 

of Vu for the nonfood aggregate lie between -0.057 and -0.067. 

The extremely small. even negative. values for the income 

elasticities of demand for many of the food products pose the most severe 

problem for calibration. They result in numerous negative expansion 

parameters (et < 0) which Violates the regularity restrictions for the CDE 

utility function. Consequently. the income elasticities of demand have been 

adjusted upwards until all el's were positive. These revised values are 

listed In table 2A along with the compensated price elasticities of demand 

and the calibrated preference parameters. The complete matrix of 

compensated demand elasticities (v iJl for the aggregate demand system is 

given in table 2B. Finally. tat ~s 3A and 3B give the full matrices of 

dlsaggregatc demand elasticities. 

Calibration of Agricultural Technology 

We assume. for the reasons stated above, that the supply elasticities 

in the Ns matrix in table 1 are conditional on a fixed aggregate factor 

endowment. Our task is then to calibrate an aggregate agricultural revenue 

function which will replicate the supply behaVior for raw farm products 

depicted In table 1. At this stage we abstract form the own- and cross­

price elasticities involving processed products, which will be handled 

below. Also. we temporarily ignore the cross-price relationships between 
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Tabl. 2. Calibrction of Aa;r.,atG Pref.r.nce.' for Ute United Stat •• 

A. lb. ,PE Igp11;lt Exp,ndltur, Function 

ISiIIl ). itQ Z Itea ~ 
Agrepta Coaod.ity .. ttl CII SJ • B 

H.at. .0341 -.577 .599 .669 .128 .056 

Dairy .0103 -.317 .318 .351 .027 .013 

Grains .O02~ -.204 .204 .25 .0:'1 .003 

Oil •• ,da .0021 -.189 .189 .234 .035 .003 

Cotton .0009 -.20 .20 .4 .209 .001 

Su,ar .0016 •• 146 .146 .2 .043 .002 

Tobacco .0014 -.20 .199 .25 .042 .002 

Other Food .0766 - .433 .46 .6 .21 .109 

Nonfood .87 -.063 .584 1.064 1.0 1.40 

Total Expenditures - $2.9419 Trillion 

B. %hI Hlt'~! Qf 61I[~Bltl~1 ~2~~naltld ~~mIDd 1111~i~ltlll 

lW.! 

c:o..otUty Moat. Dairy Grains Oilsds. Cot. Sugar Tob. Otber Nonfood 
Heat. .51116 .0036 .0006 .0006 .0002 .0003 .0003 .0376 .5340 

nairy .0103 -.3169 •• OOell •. 0002 •• 0000 •. 0002 - .0000 .0160 .2895 

Grains .0069 -.0007 -.2042 -.0005 - .0002 •. 0003 - .0002 .0013 .1906 

Oilseeds .0064 •• 0009 •. 0005 -.18~1 - .0002 - .0004 - .0003 .0062 .1774 

Cotton .0068 - .0008 - .0005 - .0006 -.1991 - .0004 - .0003 .0067 .1868 

Sus_r .0045 - .0013 -0.0006 ... 0001 •• 0002 -.1463 ... 0003 .0029 .1402 

Tobacco .0068 ... 0008 -.OOOS •. 0006 ... 0002 -.0004 -.1991 .0010 .1868 

Other Food .0155 .0019 .0002 .0001 .0001 .0000 .0001 ... 4332 .4131 

Nonfood .0208 .0035 .0006 .0006 .0002 .0003 .0003 .0365 ... 0626 
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crops and livestock. These will be reflected in the livestock "assembly" 

technology. This leaves us with a set of own-price elasticities. and a 

"sprinkling" of cross-price elasticities. for fifteen farm commodities. 

including six livestock products: beef. pork. mutton and lamb. poultry 

meat. poultry eggs. dairy. and nine crops: wheat. corn. coarse grains. rice. 

~oybeans. ollseeds. cotton. sugar and tobacco. For the sake of 

conlpk tf?-ness. a residual "other farm products" sector must also be added. 

to reflect th0se farm products not treated in the model~ but which also 

draw on the a~regate agricultural resource endowment. This gives a total 

of sixteen comnlOdlties. 

The previous section's discussion of interactions between functional 

form and calibrati(jn is also quite pertinent to the problem of calibrating 

R(p. v) to the information in table 1. While there are a number of cross­

price elasticities reported in this table, by far the majority of potential 

entries are absent. There simply is not enough information to calibrate a 

fully flexible functional fonn for the revenue function. This leads us quite 

naturally once again to the eDE. 

The CDE revenue function is analogous to (1) and may be obtained 

by redefining z. = Pi/ R(p. v). where v now measures the level of the 

agricultural endowment. Also. convexity requires that the substitution 

parameter ( b t) must now be stIictly greater than (rather than less thah) 

one. so that <X t = 1 - b i < O. We will also assume that. in the aggregate, 

agricultural technology exhibits constant returns so scale. That is, a 

doubling of v would double all farm ~ 1 lplies. at constant prices. This 

restIiction implies that all of the expansion parameters in (1) now equal to 

one i.e. et = 1. When combined with the assumption that factors are paid 

their marginal value product. the revenue function collapses to the 

follOwing price possibility frontier (Hertel et al .): 
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M 
b t 8j (pJ/W A' 1 = 1 . (5) 

Je l 

The lmpllcit COE maximum revenue function may be calibrated to a 

vector of own-price elasticities of supply In the manner outlined above. 

(Step two maybe omitted. since all expansion parameters have been 

restr1ct.ed to equal one.)? Once again. we are missing data for the residual 

"other agriculture" sector. As on the consumption side. wewtU assign to 

this last ~vUlmodity the 5hare .. welght~d average own-price elasticity or 

supply for tht: Ofteen endogenous goods. The esUmate of other agncultural 

sales is obtained by deducung endogenous farm receipts fronl an 

Independent estimate of total farm receipts for the benchmark period. 

Table 4 summarizes the two calibration steps employed In ntUng Rlp. v) to 

the informatton tn table 1. Remember that we are implicitly assulnlng that 

these calibrated elasticities do not embody an expansion effect~ 

CallbratfDn oj the Uvestock Assembly Sectors 

The postulated framework outlined in figure 1 gives us a sharp lens 

wtth which to focus on the feed livestock interactions. as Implied by table 

1. If ':VC assume that the Uvestock assernbly sect.ors :.re perfectly 

7 A relevant que&Uon lS whetber or not we should have some additional "'nesttng-' of 

tndtvtdual g.mups of commootues That is the supply of some of these f.lnn products 

sepamblt from that of othe:rs?From a (ann leve& persJW!ctl\r"e tb~f~ ",'Ould seenl to be some 
Ukt!ly candidates. among the crops. For example. a farmer engaged tn wtleat"5O)'bean 
dQuble..croppulg 18 ltkely to yt~ the two crops 41& Q "package." wnh net retumsto thIS 
(Jackage being traded ofT aga1mn other aCUvlUes, Thls hypothesiSls reflected in the 
poslUve cross"priCe eJastlcUy (a complementa.ry rdallo,nsbfp) between these two products 

in table 1- fiowt.':'Wtr. frorn a sector"w'de perspeeuvr:. thls type at IeparabUuy steIns mon: 
dtmcult to Jusufy. Soy~ans are al10 grown In ~uulual rotation wllh com> In other calf'S 
tbew crops are .gr«dc<!l.1fl on a conUnuoUti basts. Thus It IS not ekar where the lIDe should be 
dratm In :'Sucb a nesung stratt.gy, Consequmt,ty. \\~ strnply calibrate: Ri,. v) to all slXleen 

dtsaggrtgate (ann coo.'unodJty supply elastJeJUes sumuUan,wusly 
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,..10 ll.. Caltt.uetlOTi.' aa Agrslat. All'tcultut.l ... ..,... IUftc.tl-. f.r the 
VAle" sut •• 

. . .. Ita I, .Iraa 
.. , 

c •• .uc, II II • I 

frS.1')' raceor. '~'1'.. to 
Uft.~oc'k "" ... 1 hetor. 

I •• , " V.at .1127 .. 557 .'97 .110 

'ork .0315 .45) ~4" .0)9 

K\lttoft .. Lwh • 0011 ." . .. 46' .002 

'oultry. tt..t .OSIO .45 .411 .062 

'oultty. IU' .0207 .l19 .320 .025 

DallY .1204 .426 .4" .12' 

Ubaat .0'26 .. 6O .644 .06 

Corn • 16'S .41 .. 512 .. 1" 
Other CQur.. CI' •. 11\1 .0224 .60 .61' .022 

alee .0102 .40 .402 .011 

Soybl.u .. 0101 .60 .'5' .07' 

Other 0.11 •• it4_ .02)1 ." .5" .02'-

Cotton .0'29 .65 .675 .0)1 

lu,ar .01,t .45 .45S .01S 

tobacco .0144 .25 .249 .011 

Other A.I .1664 .. ~Ol .616 .112 

Tota.l 1loae5tlc AI lavID1J.tt - $150.10677 bl1,llon. 
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compeUtlve and operate under locally constantretums to scale. then the 

own-prtce elasticity of livestock supply ('1SS) and the cross-elasuclty with 

respect to the fecd price h1sy) may both be e,xpressedln terms of 

structural parameters of the COE model. In particular: 

(6) 

llSF ::: (1\ss + 0) Cy (7) 

where '\)LL Is the elasticity of supply of the nonfeed Uvestoek inputwltb 

respect to Its o\\'1l-price. cL is the cost share of this Input. CF::: (1 - c,) is 

the cost share of feed. and (J is the elasticity of substituUon between feed 

and nonfeed inputs. These equations may be solved to express 'uLL and G 

in terms of the remaining paran~eter$. all of Which may be extracted from 

table 1. 

Since there are multiple values of 1'\SF for any given livestock 

product. there are also potentially multiple estlmates of G. Indeed this is 

the case. as may be seen from table 5. These diverse estimate,s imply that 

different feed types subsUtute differentially for the nnnree<! Input. Given 

the lack of evidence on this latter t we prefer to Invoke tbe separability 

assumpuon such that the opumal feed mix !s In~artant to the price of 

nonfeed inputs. In this case there Is a unique value of o. The bottonl row 

tn that table reports the aggregated estimate of 0. which '5 the value used 

in calibraUng the nlode!. The elasUclty of primary factor supply {uw may 

then be derived from o. cr. cL and 1155. These are reported In table 4. 

In addition to the livestock supply elasticities. the model In figure 1 

also iropUes a particular structure for the feed demand elasticities: 

(8) 

where llDD is the output constant. own-price elasticity of dcnumd for feed 
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In production of a given livestock product. and 1l0L Is the cross ... prJce 

elasticity With respect to the Uvestock tnonfeedl input. This leads to two 

Important pOints about conditional feed demand equaUons in the model 

underlying table 1. The first point Is that llDL = O. Thus there Is no feed .. 

livestock price tntera.:-tlon. This In turn implies the absence of 

substitutability between feed and livestock Inputs (I.e. 0 ::: 0). But this 

contradicts the evidence as presented tn table 5. A second point Is that 

when cost shares and (J vary across livestock t)1>cs. as they do In this case, 

then the price elasticities of derived demand will also vary, Rather than 

one demand equation for corn. there really should be siX -- one for each 

livestock type. 

Finally. there Is the Issue of substitution among alternative 

feedstuffs. This may be readily accommodated in the conceptual 

framework outlined in figure 1. There. Illustrative substitutability ulong 

three feed types Is shown. These might be aggregates of grains and 

proteins. for example. More detailed nesting structures are also possible 

and have been built Into the OECD·s MTM trade model. (See also Hertel 

and Tsigas for an example of this type of nesting.) Unfortunately. the data 

15 not avaJlable In table 1 to calibrate the livestock sectors in this degree ·(\f 

detail. 

Calibration of Oilseed Processing Sectors: 

There are several key modeUng issues that arise when defining 

processing sector activities to be Imbedded In a trade model. From a 

technological point of view it seems plausible to argue that Industries such 

as soybean crushing win be cha\"acterized by locally constant returns to 

scale, in the neighborhood of a competitive equUibrium. Thla follows 

logically from the fact that optimal plant size is small. relative to most 

domestic markets. and entry and extt Is relatively easy (Dlewert). 
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Table 5: Implied Elasticities of Substitution Between Feed and 
A 

Feedstuff 

WH 

eN 

<Xi 

SM 

OM 

All Feed 

Nonfeed Inputs a = (- 110jl Cj) .. llOO 

BF 

.267 

.072 

.072 

.162 

.162 

.089 

PK 

.411 

.111 

.111 

.25 

.25 

148 

Livestock Type 

ML 

.088 

.088 

.088 

29 

PM 

.267 

.072 

.072 

.162 

.162 

.124 

PE 

.226 

.061 

.061 

.137 

.137 

.091 

OM 

.205 

.055 

.056 

.125 

.125 

.070 



However. unless transportation costs are taken Into account, a model based 

on such technology Will tend to give extreme solutions if both the raw 

input (t.e .. soybeans) and the output (soyoll and soymeal) are tradeable. a 

slight change in the relative profitability of soybean crushing in one region 

(for example due to an export tax on soybeans) would encourage complete 

specialization of that actiVity in the favored region. 

Of course the reason that this type of specialization does not occur 

in reality Is the presence of transport costs. In order to overcome this 

limitation. while avoiding the Introduction of spatial considerations Into 

this model. we introduce fixed factor In the soybean crushing industry 

which Is completely immobile. This causes the industry production 

function to exhibit decreasing returns to scale in the remaining inputs. In 

equilibrium, the imputed return to this fixed factor represents the 

economic rents which accrue to domestic producers as a consequence of 

being prOximate to the domestic market. Only when these returns 

evailorate will the domestic indust.ry shut-down. Conversely, some of the 

benefits of a favorable policy (such as an export tax on the raw input). will 

be capitalized into the fixed factor, reflecting the enhanced rents accruing 

to domestic producers under such a policy. 

Formally. we postulate a generic model for each agricultural 

processing sector. which is characterized by: (a) locally constant returns 

to scale in all inputs. (b) no substitution between raw agricultural and other 

inputs. (c) a constant transfonnatlon elastiCity arr.ong the m outputs (O'T S 

)0. and (d) where necessary, a fixed factor which substitutes for other 

nonagricultural inputs according to 0'5 > O. 

In the particular case of oil seeds, we assume O'T = 0 and Gs = 1. The 

nonagricultural input is then apportioned between fixed and variable 

components in order to achieve the desired supply response. However, 
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based on the U.S. data in table 1, the cost and revenue infonnation impUed 

by those prices and quantities is Incompatible With zero profits. In 

particular t total expenditures by the oilseed crushing industries, at market 

prices, exceed revenue at producer prices! (This difference is very large 

in the case of other oUseeds.) Thus in order to have nonzero values for Cv 

and cF- costs must be lowered or revenues raised. Here. we lower costs 

until cA = 0.50 which is roughly the value of oUseed purchases by the 

processing sector in the U.S. input-output table. This yields estimates of 

Cv = 0.084 and cF = 0.416, based on the supply elasticities in table 1. A 

simHar approach is applied in the case of the other oilseeds sector. 

Calibration of Dairy Processing Sectors 

In the case of dairy products. there are several important 

differences with oh~eed crushing. First of all. the agriculturalinput--fluid 

milk--ls not generally traded. This obviates the need for a fixed Input to 

prevent specialization in dairy processing. The second distinction arises 

from the fact that the mi.", of processed products can be altered in 

response to changes in the relative prices of (e.g.) cheese and butter. 

Taking into account the nonzero elasticity of transfomlation among 

processed dairy products (aT < 0) an~ the inelastic domestic supply of raw 

milk (with elasticity llAA). we can solve the underlying systel:, of equations 

to obtain the elasticity of transformation as a function of the own-price 

elastlcity of supply for the processed product (1111) and th,~ raw product 

(11AA) , as well as the cost share of the raw product in the prc'cessing sector 

(cA) and the revenue share of the jth processed product (rj ): 

(9) 

Since rj and cA are both less than one, we must have l1s < cA 11.1J < 1l.1J' This 

makes intuitive sense. Processed products involve nonagricultural as well 
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as raw milk Inputs. Thus we expe~~ the processing sector to be more 

price responSive than the pI tmary product sector. provided 

nonagricultural inputs (e.g.. labor c. nd capital) are tn perfectly elastic 

supply. Indeed it would seem plausible to assume that additional 

processing facUtties can be brought "on~Une" over the 3-5 year time 

pertod envisioned for this model's solution. 

In light of these observatlons it is rather striking that the own .. price 

elasticity of supply for raw mOk (11M) In table 1 is larger than llJj for each 

of the processed dairy products. Perhaps this is due to the fact that no 

distinction is drawn between raw and processed fluid D1Uk. In our model 

we force all raw milk to pass through the processing sector. Since (31) Is 

infeasible. given the information in table 1. we simply adopt the value of 

TlM provided there (0.50). thereupon (arbitrarily) choosing a value of aT = 
-1.0. 

Completing the Model 

Thus far we focussed on procedures for calibrating tech'lology and 

preferences for commodities which are endogenous to SWOPSIM. 

However. in this calibration process we have also generated: (1) a supply of 

non-SWOPSIM farm products (other agriculture). (11) a demand for non­

SWOPSIM food products (other food), and (iit) a demand for nonfood 

products. With a few naive assumptions, it is possible to complete this 

model. 

First consider the food system as a whole. If we assume a unique 

mapping from "other agriculture" to "other food," then completion of the 

model's treatment of the food system requires us to impute a pattern of 

net trade and marketing margins such that world supplies of these reSidual 

products equal world demands, and consumer expenditures and farm 
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receipts match their initial equilibrium values. If one assumes that the 

"other agriculture" marketing margin is constant across regions. then it 

may be obtained by simple deducting farm receipts for "other agriculture" 

from consumer expenditures on "other food, tt and dividing by the supply 

world agricultural output. as in equation (3). Having equated world 

expenditure and world receipts. net trade for any region Is simply the 

difference between demand (expenditure divided by the retail price), and 

supply in each of the regions. These in turn will sum to zero. 

The nonfood economy is balanced by noting that each region must 

be on its budget constraint (when international borrOwing and transfers 

are accounted for). These capital flows may be modeled explicitly, or we 

may abstract from them. permitting them to be subsumed in the nonfood 

transactions. We do the latter. so that by setting the nonagricultural 

resource endowment to equal total income minus agricultural revenues, 

balance of payments equilibrium is assured. Indeed, a pattern of net trade 

in nonagricultural products exactly offsets the balance of trade in 

agriculture. 
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7 

MODEL IMPLEMENTA110N AND SOLUI'ION 

The model outlined in the previous section Is implemented using 

GEMPACK, a suite of soft"!lI,:are developed at the IMPACT Project and 

designed to support. appUed general equilibrium modeling (Codsl and 

Pearson). While GEMPACK has historically been oriented exclusively 

towards solvIng l1nearlzed models. a recent prototype version of this 

software now solves nonlinear general eqUilibrium problems. This is the 

version which we employ. The problem Is still written down in its 

linearized form. but the addition of a set of parameter updating equations 

(e.g .. equations (3) and (4)). permits the nonlinear solution to be obtained 

after successive iterations of the model. 

There are three blocks of equations In the model. The first set of 

equations describe the behaVior of Individual sectors. Since some of the 

sectors In this model are multiproduct in nature. the simplest approach is 

to permit every sector to produce multiple products. CET production 

possibilities may be handled as a special case of the CDE in which all 

transformation parameters are equal. (The CDE revenue function collapses 

to an Identity in the case of a single product sector.) Thus the three sets 

of equations In the first block are Industry supply equations, industry 

demand equations (input-output separability is assumed). and a zero profit 

condition. 

The second block contains equations which are region-specUlc. Up 

to this point we have said nothing about the number of regions involved. 

Since the generic structure of each regional economy Is the same, and 

since GEMPACK Is designed to handle large-dimensioned problems it is 

rather indifferent to the total number of regions. This is detf rmined by 

the availability of data and parameters. We are currently working with both 

three and ten region models. However. USDA has published 

34 ,. 



~ .. 

documentation on more than thirty regions. so that there is considerable 

potential for strategic dIsaggregation. 

Each region in the model has three sets of equations which most 

hold in equilIbrium. First of all. since there Is only one representative 

household per region. there Is a set of region-specific final demand 

equations. One argument in these equations is regional income which 

must be computed in a separate equation which takes account of primary 

factor payments and all taxes and subsidies accruing to, or patd by. the 

region in question. Finally. non-tradeable commodity markets must 

achieve equilibrium within each region. In this particular model this 

includes markets for: all primary factors (including the livestock inputs to 

the livestock assembly sectors). fluid milk. and all consumer goods. (Only 

producer goods are traded. Once the wholesale/retail margin is applied to 

a producer good. it must be consumed domestically). 

The final block of equations capture the international trade linkages 

in the model. They include market clearing condItions for all but one of 

the tradeable commodities, as well as price linkage equations translating 

world prices into domestic prices. and domestic prices into producer and 

consumer prices. All taxes and subsidIes are applied here. Finally there is 

a dummy equation which evaluates excess demand for the one tradeable 

commodity which was omitted from the market-clearing condItions. 

According to Walras' Law this must equal zero. Since any sort of logical or 

computational error Will generally lead to a violation of Walras' Law. this 

offprs a valuable conSistency check on the entire model. 
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SUMMARY AND CONCLUSIONS 

The purpose of this paper has been to bulld a bridge between 

existing partial equilibrium models of International agricultural trade. and 

their general equilibrium counterparts. In particular. a set of procedures 

has been outlined which permit us to calibrate a complete set of 

production and utility functions. based almost entirely on data aVailable in 

USDA's SWOPSIM regIonal data files. In the process of performing these 

calibration exercises. a number of insights are obtained which suggest 

methods of altertng and lInprovtng this valuable data base. 

For example, by invoking the assumption of implicitly addItive 

consumer preferences. we are able to generate a complete matrix of 

uncompensated price elasticities of demand based on the own-price and 

income elasticities available in the 5WOPSIM file. .1 the process of doing 

this for the U.S .. we found some evidence that the income elasticities of 

demand were inconsistent with the other model parameters. In 

particular. they required upward adjustment in order to satisfy regularity 

properties on the utility function. give., the existing budget shares and 

price elastiCities (and the maintained hypothesis of implicit additivity). 

The calibration exercise also pOints to the need to reexamine same 

of the price indices embodied in this data base. At the individual sector 

level. a number of sectors exhibit remarkably small. or even negative value­

added. given stated prices. More genrrally. when all SWOPSIM 

commodities are evaluated at producer prices, they account for about 85010 

of U.S. farm sales. yet at consumer prices they account for less than half of 

U.S. food expenditures. Finally. a detailed examination of the feed­

livl:' _"tock complex suggests a number of possibilities for "adding value" to 
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. . 
this partlal equilibrium model of agricultural trade. 

HaVing calibrated this particular general equilibrium model_ It may 

be simulated In a number of different "modes-'. First of all. by fixing 

exogen.ously the prices of aU non .. SWOPSIM commodltietl. as well as the 

aggregate agricultural resource endowment. and regional income,. It 15 

possible to Imitate the b9luUon of the S\VOPSIM model. The advantage of 

this parucular partla.1 equilibrium forlnulation Is tts specificaUon tn terms 

of fundaJnental preference and technology parameters. Thus It Is easy to 

exslnlnc. for exnmple. the scnslUvtty of the mooers soluUon to the degree 

"r Uve·stock .. feed subsUtuUon. Alternatively. the IrnpUcauons of varying the 

InobIlity of resources between the farm and nonfarm sectors may be 

examined. 

It is also possible to endogcniz¢ aU agricultural productJon and (ood 

COnSUI11ptton and examine the degree to wht, h policy changes affect the 

dClnand for agrtcultural resources In aU uses. Finally. by closing, the model 

wuh retipect to l.he producuon and corl sumpUon of nonfood commodlUes. 

we are able to endogen.tze the determh~ ~Uonof regional Inconlt~. along 

\\tUh the- tenus of trade effects engendered by '::'''U~1dual regions balance of 

paYluents constraints. TIlls tn turn provides a much Dlore cOlnprcbenslve 

!lccounung of the welfare effects of fnult1Jateral UberuUz;aUon of agricultural 

trade. 
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