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AbsEract,

Using Ehe example of a small comparaEive sEatic model of Thailand for

lgg0, Ehe paper set,s out an approach t,o macro-economic model building which is

based on having two versions of a social accounting maErix (SAM) - one version

contains data for a base yeat, while the cell-enEries of the oEher are

algebraic expressions for the deEermination of the corresPonding EransacEion

values. Thus the model is developed in EransacEion value (w) form, and this

is one distinguishing feature of the approach. Other features derives from

different aspects of the relationship berween the two SAlls. It is argued thac

the approach has distinct advanEages for model description, calibraEion and

soluEion and Ehat these are importanE if models are Eo be used for policy

purposes which ptace a premium on inteligibility and replicability within the

context of a flexible modeling capabiliEy.
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I Int,roduct ior, 1/

This paper inEroduces an approach Eo macroeconomic modeling s+hieir r.re

have been developing over several y"^rr. Zl IE does so through an exarmple,

which is taken from a recent study of development, planning issues in

Thailand. 1/ The example was chosen to reflect, our primary concern in

developing Ehe approach, which has been t,o support the use of macrorne+*Iri:g

Eechniques in the formulaEion of economic policy, noE least, by mak"ing rhe

relationship between models and Eheir supporting data bases more explj.eie,

There ere certain feat,ures of our approach which have been builr inuo its

design from the outset with this objective in mind. These wil"l be eommented

on below es they arise in the course of the exposition.

We refer Eo our approach as t,he SAt{ (Social AccounEing Hatrixi

approach. lrle also refer to.che TV (Transactions Value) form of a model- t,o

describe Ehe way in whi.ch a model is expressed within the SAH approactl" This

terminology requires some comment,.

There is a dictum, usually actribuEed t,o Lord Keynes, L,hat e.,/ery

economic model has a corresponding accounting framework" For macroecor"lcmic

models, this account,ing framework musE be compleEe in the sense Ehat every

receipt, must be offset by a corresponding expenditure. One consequence i.s

that all the Eransactions in a model can be expressed within a social

accounE,ing matrix (SAM) framework. The values assurned by aII che diff.ere:rr:

types of Eransactions can E,heref ore be seE, ouE. as Ehe elernent s of a SAM

matrix. Moreover, Ehese el-emenEs can either be expressed as numbers o in whict:.

case Ehe SAM is a data framework, or E.hey can be expressed algebraicall.y as

functions which describe how t,he value of each Eype of t,ransactj"on is

determined. Accordingly, we shall be concerned here wit,h two versioRs of any
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given SAll, one numeric and Ehe oEher algebraic. Our approach derives its

essenEial characEer firstly from this expliciE recognition of tro versions of

the SAM for a given model and, beyond chisl from the possibilitiee fr:r

exploiting Ehe relationships between these two versions.

The use of a matrix (Sltl) framework for reconciliation and

presentaEion of data is not ne!r. It is basic to the work of the Cambridge

Growth Model 41, f.or example, which in turn provided important, foundations for

the interneEional sEandards on estimation and presentat,ion of naEional income

accounts as set out in United Nations Stacistical Office (1958). Ir is less

usual to present a model in a SA}l framework. fndeed, the convention in

economics has been to present models as a set of equations sho$ring how prices

and quantities are determined. Our approach depart,s from this convention by

modeling prices and value flows instead. lfe refer Eo the resulting seE of

equaEions as an expression of the model in TV form, where the mnemonic 'tV'

derives from Ehe use of equations Eo describe how rEransaction valuesr are

determined. Such equations replace t,he more conventional quanEity equations

in our approach. Thus a model in TV form is simply a set, of equations which

describe how prices and Eransact,ion values are deEermined. As we shalt see,

using Ehe TV form of a model fits neatly within the SAI{ approach.

Since quanEities are implied by value flows and prices, it is quite

scraightforward t,o transLaEe a model expressed in TV form inco Ehe more

conventional format of prices and quant,ities. By Ehe same Eoken, a model

expressed in prices and quant,ities can always be Eranslated inco the TV

form. There is no logical discinction between t,he t,wo formulations. But

there are reat advanEages Eo choosing the TV form within our approach, since

this facititates t,he creat,ion of,complementary pairs of SAl,ls, for data and

il
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algebra, respect,ively. Such pairs are a help both in specifying a model which

can be inpleruenced from available data sources, and also in subsequent model

calibration. In addition, lre find Ehat it is of some pedagogic value to

diaplay a model, via its w form, as a social account,ing matrix.

In general, our SAI{ approach would seem Eo have advantages for

modeling in four main areas:

the choice of details in relation to issues, on Ehe one hand, and the

availabilicy of data, on the other. This follows directly from Ehe fact

that the same SA}l is Eo capture both the theoretical specification of

behavior/technology and the empirical faccs. This is our starting point.

making the best use of available dat,a. The SAl,l framework and its

inherenE balances serves Eo consErain and hence reinforce individual

daEum, one with the oEher, so Ehat, daEa of mixed quality (including

rguestimates') can be enhanced in value and the besE use made of t,hem.

understanding model behavior. Expressing a model within a SAM via itE lV

form Eurns out to be a useful way of underst,anding ics sEruct,ure. As we

shall see later, cotumn summaEion of the SAM provides a check on adding

up conditions within the model, and ot,herwise generaEes supply

equaEions. Similarly, row summat,ion corresponds to the demand side. To

the extent EhaE Ehese t,sro t,ypes of equation are insufficient, E,o

completely determine Ehe model, it, remains to add a Ehird seE of

equations, which are knosn as closur" ,,r1"r. l/

calibration and solut,ion. ttith a complementary pair of SAl.ts, Ehe

Eheoretical formulation can always be calibrated Eo reproduce exacELy the

quanEitative estimates of actual transactions in a baee year. This does
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not, guaranLee that Ehe model will always have a solut,ion for arbitrary

changes in exogenous parameEers. But, it does guarantee t,hat t.here is a

solution in the base case, to which soLutions in alternacive cases can

then be compared.

Taken Eogether, t,hese different aspects of our approach Eake us a

long way down Ehe road from building a model to having a modeling capability,

i.e. a capability to maintain models; reproduce their results; t,ransfer Ehem

to muttiple locatesi and to modify both calibrat,ion and specification sith

relat,ive ease. IE is important from this point of view t,hat, our Thailand

example is drawn from a larger exercise which has demonsErated all these

advantages of Ehe SAI'! approach. For exampte, changing data implies a new SAM

to which the model is then necessarily recalibraEed. In this sense the data

base can be kept up-Eo-dat,e, and the model along wittr it. Similarlye a oaw

model specificaE,ion, calibrated to base daEa, necessarily reproduces the base

soluEion. As a result it is quite straighEforward Eo compare lhe implications

of alEernaE,ive specifications or scenarios when using this approach.

These and other feaEures derive essenEiatly from our st,arting point

of having a pair of complement,ary SAt{s for daca and model specificacion. They

are import,ant f eatures if rre srant, Eo di spel notions of model ing as an ad hoc

exercise and t,o replace them wirh a consE,ructive sense of using models in a

subsrantive dialogue on policy issues. As will be shown later, we have had Eo

sacrifice some ftexibility in order t,o capture E,hese feaEures, aE least for

Ehe presenE. But chis is not unacceptable, we Ehink. If models are t,o be

used substantively in policy dialogue, t,hen Ehe overriding considerations in

our view are EhaE they should be underst,andable and repticable. If, t,o sEart,
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srit,h, Lhis means that Ehe formulations must, be kept relatively sirnple, then so

be it. In the dialogue on policy, argumenEs derived from model resutEs which

others cannot, replicate are unlikeLy to carry much weight; and if such results

are eventually found to be internally incorrect, then the use of models t,o

advise on policy is set back accordingly.

Our Thailand example serves to illustraEe some of the above points.

IE is developed in six secEions following this introduction.

Section 2 sets out, t,he initial SAI{ which is our starEing point. This

requires t,he type of data base which can be put Eogether (wittr more or less

facility) for most countries, using standard national account,s data and

supplenentary informaEion on inter-industry EransactionE and commodity trade.

This is followed, in section 3, by some general discussion of

modeling in IV form, which is then translated, in sections 4 and 5, into a

specific model for Thailand.

The discussion in sections 4 and 5 concentrates on modeling Ehe

t,ransaction values t,hat are identified at the out,set, in the initial SAM. The

resutt, is a system which is not fu1ly det,ermined. To make it full-y

determined, i.e. E,o close the system, some furEher resErict,ions are needed.

These are the closure rules previously referred to. They are discussed in

section 5.

FinalIy, sect,ion 7 provides a brief discussion of some alEernacive

closures, and result,s for Thailand derived from Ehem.

2. An Initial SAM

Our st,arting point for discussion is the social account,ing mat,rix

(SAM) shown as tabte 1. This is a square Eab1e. It has 12 rows and columns
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in our example. The table illustrates the characteristic of aLl SAMs that

corresponding rows and columns are labeled identically. These row and column

labels identify differgnE accounts in the economic aystem, while t,he elenenEs

of the SAl.l itself refer to t,he value of t,ransactions between t,hese accounts

for a psrLicular Eime and ptace. The data for Thailand in Tabte 1 record

t,ransaction values in 1980. For any given accounE, and therefore for each

parEicular row and cotumn pair, t,he enEries in Ehe row are t,o be read as

receipt,s or t,he revenue for chat accounE, while the entries in the

corresponding column represent, ouElays or t,he expenditure side of the account,.

In aggregate, wiEhin any economic sysEem, all incomes must be matched by

corresponding outlays. It follows thaE the totals for all corresponding row

and column pairs must, be equal. Beyond thisn Ehe SAltl is a system of single

entry bookkeeping. Any elemenE of the SAI'! is a receipt for t,he account

specified by the row in which'the item is located, and it is an expendiEure

for the account identified by its column location. An item in row L ,

column j is therefore an expendit,ure or outlay by account j which is

received by account i

The basic strucEure of table I recognizes five types of accounts'! (i)

factor account(s)) (accounc I); (ii) institution accounts (2 to 5); (iii)

accounts for producEion (accounts 6 to 8); (iv) for commodit,ies (accounLs 9 Eo

11); and one or more account,s for Ehe rest of che world (account i2). Each of

these types of accounc musE be represented (implicitly, if not expliciuly) in

any SAil which tries Eo capt,ure the full range of macroeconomic transact,ions in

a real economy. However, Ehe disaggregations (if any) within each type of

account are a mat,t,er of choice. For example, the SA!.I in table I divides

production into Agriculture, Industry and Services. Some ot,her disaggregaEion
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could have been chosen, involving a more or less detailed Ereatment, of

production structure. The split into only t,hree sectors in table I serves our

present need for an illustrat,ive example which is relatively smal1 in size.

Considerably more detailed SA!.{s are possible. 9/ Whether more detaiL would be

usefut is yet another maEter, and one which is of strategic import,ance in

nodeling. The e:tent of disaggregation for productionr- as for other parts of

the SAt{, is linited by the availability of suitable daEa. Equally, it is

critical in determining whether specific issues are adequately capEured in a

parEicular model. It is unfortunately rare for the written descripEion of a

nodel to justify aE any length Ehe choice of classifications adopted. This

seens to uE a greeE weakness since the choice of ctassificaCions is important

in our e:perienc ". 
Ll

A brief description of table I is as follows. The firsE accounE is

for factors of production. In ron l, factors receive value added of 175 from

agriculture, 153 from industry, and, 273 from serviceg. GDP (or total value

added) is cherefore 602. From this we must subtract 15 uniEs of factor income

paid abroad Eo obtain the EoEaI facEor income of 587. This is allocated in

cotumn 1 to domesEic institutions. lfages, plus unincorporated business

profits (a total of 520) accrues to households, and Ehe resE (67) is corporat,e

profit. This last figure splits into 63 units of private sector corporaEe

profius and 4 uniEs of profic in sEac,e enEerprises.

Account,s 2 to 5 are t,he accouncs for domescic instit,ut,ions. Just, as

we have only one accounr for facEors, so in cable I chere is only one (shared)

capital account for the domest,ic institutions (account 5). However, Ehere are three

separat,e current accounts for instiE,utionss one for governnent (account 4),
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and tlro for the private sector, viz households (account 2) and the privat,e

corporete sector (account 3)"

Entries at, t,he int,ersect,ion of rows and columns 2 to 4 are current,

domestic Eransfersr e.B. direct taxes paid to government, dividends paid to

domestic shareholders, etc. Government also receives indirect, tax revenues

from the commodity accounts (6 units of Eax on agriculEural commodities, 48 on

industrial producEs, and 17 on services). Both households and government, are

shown as receiving (non-factor) transfer income from abroad: 5 units and 3

units, respecEively.

The totel current income of domestic instituEions is disbursed in

coLunrns 2 to 4. Some goes, as we have seen, in current transfers Eo oEher

domestic institutions (rows 2 to 4). In addition, both households and

government consume commodities as recorded in rows 9 to 11. Any remaining

income for each of the three institutions is saved. These savings show up in

row 5 as Eransfers from the current account,s of institucions t,o their

(combined) capiE,al account. Domest,ic savings are shoqm as 72 for households,

65 for companies and 3 for government, making a t,ot,al of 140. Because savings

are by definition a residual, t,he account,s 2 to 4 (rows and columns) must

necessarily balance.

To domestic savings of 140, rde must add 49 of foreign savings (t,he

deficiu on Ehe balance of paymencs) to obtain che cocal of I89 available ro

finance real investmenE. This is spent in column 5 mainly on indusErial goods

(presumably plant, machinery, vehicLes and buildings) but also to some extenE

on such agricultural goods as seed st,ocks, trees and ot,her perennials, as well

as onr s6;lr irrigation Eystems to the extenE thaE these also are Ereated as an

output of the agricultural sector.
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The next set, of accounts to consider are Ehose for production

activities, accounts 6 to 8. The SAM shows Ehat the three acEivities

distinguished in Ehe table have gross output,s of 301, 52I and 448,

respect,ively. To produce Ehese out,put,s requires inputs of raw mat.erials

(commodities) the costs of which are shown at Ehe int,ersection of rows g eo Ii

and columns 6 t,o 8. Net out,puts, or value added, can now be obtained es gross

out,puEs less raw mat,erial purchases for each production sect,or. The resulEing

figures are shown in row I as accruing to factors of producEion as previoustr"y

discussed.

Account.s 9 to 11 capEure cornmodity balances. The columns record

supplies, while demand is measured in the rowg. On the supply side we have

sales of gross out,puE by Ehe domestic institutions in rows 6 to 8 as Ehe main

sourc€. To these must be added imports, from row 12, of 2r'L82 and 26,

respectively, Eo t,het the total import biII is 210. Import,s are valued c. i. f 
"

while gross outputs (the revenue frorn sales by production activities) are

measured at producer prices. Both are subject t,o (net) indirect taxes (row 4)

before we arrive at EoEal supplies of commodities at market prices: 309 for

agricultural comrnodities, 75L for indusErial commodities, and 491 for

services.

The demands which maE,ch total supplies are recorded in rows g Ecl

11. These are consumption demands (columns 2 and 4); invescment,, iRctuding

any changes in stocks (column 5); raw material requirements (columns 6 to 8);

and, finally, exporEs (column 12).

The last account, t,o consider is the external account, number 12. The

rest of the world receives paymenE for innport,s as previously noted, IE pays

Ehe Thai economy for exports of 77r 59 and 32 so that Ehere i"s a Erade defieir
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of,42 units. This is aggrevated by net factor income paid abroad of 15; and

it is partially offset by neE non-factor income receipts of 8. The net

deficit is therefore 49 unitsl and Ehis balancing residual is shonn as foreign

savings in row 5.

Subject Eo some qualifications which are noEed below, a matrix such

as table 1 can be assembled from the national accounEs of mosE countries.

Indeed experience in many countries, including Thailand, shows that

substantially more detailed tables are possible, especially with respect Eo

the disaggregation of the product,ion and commodity dimensions of the SAM. It

is potentially more difficult Lo refine the factor and institution

accounts. This is a topic for discussion in the next section, since it leads

E,o data requirenents which go beyond t,hose which cen normally be neE from the

details of the naE,ional accounEs. .

There are three important respects in shich cable 1 calls for

modification of national eccounts data. Tno of these concern E,he entries in

Ehe commodity accounts. The third concerns what national income accounEant,s

refer Eo as rresidual errort.

Compil.auion of Eabte'1 requires details of raw material inpuEs inEo

each product,ion act,iviEy. For many countries t,he required input,-output

information is available. BuE for some it is not. In such cases a way of

proceeding is to esEimaE,e Ehe gross out,puE for each activity and hence, by

addition of imports, Ehe aggregaEe supply of each commodity can be

calculaEed. From such informaEion the row and column tocals for the

t,echnology matrix (i.e. for the maErix of t,ransactions at Ehe inE,ersecEion of

Ehe rows for commodiEies and che columns for acEivities) can be derived.

These t,otals can then be used, Eogether rrith the technology matrix for some
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other (but proximaEe) time or count,ry, to estinate Ehe required technology

matri:r via the RAS technique or in gome other or"y. 9/

The second respect, in which table I differs from normal national

income accounts is that atl comnodity cransactions are here recorded in market

prices, while the standard reference on naEional income account,s (tltllSO, 1968)

reconrmends EhaE (approximate) basic prices should be uged Eo value commodity

transactions. The distincEion is discussed in PyaEt (f985)1 where it is

argued thst the officiat recommendsEion in UNSO (1968) is justified only if a

particularty rigid Eheory of price for4ation and non-gubsticutability of

inputs is naintained. As is recognized in LNSO (1968), date beyond those

required for the standard system of national accounts are needed Eo

reconst,itut,e transaction values at, market, prices from Ehose aE basic prices.

Since prinrary data sources typical[y provide figuree for EransacEions valued

aE market prices, some effort may be needed t,o reverse Ehe efforts of the

naEional income sEatisEicians so as to work back from accounts which are

balanced at (approximate) basic prices lo the balanced set of sccountg

required by table I in which commodiEies are valued at market prices.

Finally, it can be noted that there is no tresidual errorr in tabLe

ll the table ig exactty balanced for every account. IE would Eake us Eoo far

from our main thesis to discuss possible sources of rresidual error' in

nat,ional account,s and ways in which ic can be elirirraced. g/ He E,heretore

just note Ehat iE is importanE to eliminate rresidual errort as a preliminary

to model calibration. And EhaE Eo do so ideally requires EhaE the accuracy of

alt t,he prinary daEa sources lrhich underly che figures in table I musE firsc

be reviewed in order Ehat Ehe adjusEment,s eventually made Eo Ehe published

(unbalanced) figures, are in fact sensible.
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This need Eo review the accuraey of data sources ls complemenEed in

Ehe SAl,t approach by Ehe need to decide on the taxonomies Eo be adopted. The

irnplication is thaE sources of primary data are scrutinized both for their

eccuracy and for the disaggregations which they can sustain. This scrutiny is

relative Eo the data and disaggregat,ions one would like to have in order t,o

address particular economic policy issues. Hence a sErong sense of priorities

for developmenE of statistical information is an early spin-off from adopcing

a SN{ approach to nodeling.

3. Modeling in TV Forn

Given the initial SAll provided by table 1, the nexr step in our

approach is to erplore ways in which the various elements in the table might

be deterrnined. This involves discussion both of how instiEutions behave and

of the constraint,s set by technology. It leads Eo an alternative version of

teble 1 in rhich each of the numbers in the SAil is replaced by an algebraic

specification of how that number is determined. So let T be the.SA!{ matrix,

with typical element, Er, . LeE y: be the sum of all elemenEs in row i
1J

(and therefore also the sum of elements in column i).

Hence

v1 ki (1)

Further, define pi and qi such rhat

Ii=Pi9i (2)

E,.
I,J-L

J

=f,8
k
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for all account,s i which relaEe to factors, acEivities or conunodities, where

pi is underst,ood to be the price of a particular facEor, product or commodity

and qi is che corresponding quantiEy. Finally, let x be the exchange rate

(the domestic price of a unit of foreign exchange)i let I be a vect,or of

parameters, such as int,ernat,ional prices; and let 0 be Eime., Then, given

this notation, t,he nexE step in our approach is to specify a funct,ional

relationship

E ij ij (pryrr!nro) (3)

for every i and I , and to form a new SAl.t the elements of which are Ehe

funccional relationships given by equaEions (3).

The first point to note about, equat,ions (3) is that Ehe variabtes

gi do not appeer in them. This is a matEer of choice, given the equaEions

(2), since it follows EhaE each 9i is given by yilpi. However, the choice

is uausual, as noted earlier in our introduction, to the extenE EhaE normal

precEice in economics is t,o express a model as a seE of relationships beEween

prices and quantities. Our preference for model formulation in t,erms of

prices and the value flows yi and aij leads us t,o refer Eo t,he equations

(3) as expressing a model in TV (transactions value) form. The advantages of

doing so will emerge as we proceed. Meanwhile it can be suggest,ed t,hat, t,he

connot,ation of television invoked by this t,erminology is not inappropriat,e,

since it is pedagogically useful to picture the model (in TV form) as a SAl.t,

the cells of which are t,he functional expressions (3) determining each aij ,

rather than the numericaL values of these functions in the base year.
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Equations (2) show that the aggregater Ii canr in appropriate

cases, be decomposed as Ehe producE of a price and quant,ity. This is also the

case for perticular cells of che SA]1, so that it would be possible to write

aij = pij qij . Such relaEionships are implicit in our approachr but subject

to the strong restriction that pij = pi for all i and j : the price of

any factor, product or commodiEy is independent of the account which buys

it. Hence

t.. = D. O..l.J '1 'rJ

Ttrig is a very strong and inportant essuaption. It inplies that if the sane

good or (factor) service is sotd ac different prices in different markeEs,

then we should provide separat,e accounts in the SAI{ for each of chese

markets. The modeling assumpEion ig that prices are homogeneous along each

row of Ehe SA}{. This rule can be expressed alternatively as the proposition

thst physically identical goods and services which sell ac different prices in

different markets are in fact different, goods and should accordingly have

their own separete eccounts in the SAl.l. This, then, is an importanE crit,erion

to consider when deciding on how much disaggregaEion t,here should be in the

SAt.t. To the extent that I highly detailed set of disaggregaEions is not

adopced, t,hen Ehe model will be subject Eo aggregaEion problems Eo E,he ext,enE,

that prices are not homogeneous along each row. These may or may noE severely

diminish the value of resuLts. The lesson of experience seems to be not Ehat

considerabte disaggregaLion is necessary or desirable, but rather Ehat,

disaggregat,ions should be carefully chosen to focus on distinctions which are

of strategic import,ance.

(4)
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To develop our illustration we need t,o consider Ehe processes and

behavior which determine t,he various non-zero enEries in table 1, and hence Eo

produce a new SAl.l which has functional relat,ionships, rather Ehan numerical

values as its elements. The consequences of doing this are shown in table 2,

the derivet,ion of which needs to be explained aE some lengEh. But before

coming to these details, t,!ro general points about, table 2 need to be noted.

The first point to not,e about table 2 is chat t,here are t,wo entries

in every non-empt,y celt. One is a number and this is the numerical value in

the base year of the E,rensactions aij . Such base year values are Eo be

denoted by t?, . The other cell entry is one of a set of Greek characters.' tJ
o r B I | €tc. These characters refer to members of a set of alternative

versions of equations (3). Their specification is shown in tabte 3 and will

be digcugsed subsequently. Meanwhile, from what has been said so far, it

follows thaE, in effect, table 2 superimposes cwo SAl.Is. One is a data SAl{

(for the base year), while the other displays a model in TV form. For

example, frorn table 2 it follows from the ent,ries in row 5.1, column 3, Ehat

corporate savings had a base year value of 65, and that behaviorally these

savings are to be modeled as functional form €; which is interpreEed via

table 3 as saying thst corporat,e savings are deEernined as a fixed proportion

of cocal corporate income

The second point to noEe abouE Eable 2 is chat it is bigger chan

tabte 1. The relationship is in fact, a nested onei cable 2 is a'btom-up'

version of cable I such EhaE Eable 2 can easily be reduced to correspond Eo

table I exactly. The way t,o effect this reduct,ion is implied by the numbering

of accounts in Eab1e 2. Table I hae 12 accounts, while Eable 2 has 33. As a

typical example of how Ehe number of account,s has expanded it can be noted



that Eable I has one account for factors of production, and this is tabeled as

account #1. In cable 2 t,here are four accounEs for factors of production, and

ehese are labeled as accounts 1.1, L.2r 1.3 and 1.4. If these four accounts

in eable 2 are eonsolidated into a single account 19/ , then this single

aceount will be equivalent Eo account #1 in Eable 1. Similarly, consolidation

of accounts 2.L, 2.2 and 2.3 in lable 2 yields accounE #2 ia table 1; and so

0&o

The reason for expanding the SAI'I in table l to that in table 2 is

relaEed Eo the assumpt,ion Ehat prices are consEant along any ro!, of Ehe SAt{

and t,o the List of functional forms for aij shown in Eabte 3. If the

elements in table I were expressed directly in terms of the functional

relat,ionships which mighE be thought t,o determine Ehem, then some of Ehese

functional relationships could be quite complicat,ed. Table 3 would then need

Eo provide a long list of alternatives in order t,o cover most likety cases.

[Iowever, it turns out t,haE, in practice, most of Ehe specifications shich have

in fact been used'by modelers, white quite complex in themselves, are found on

examinaEion Eo be equivalenE to a sequence of relaLively simple sEeps. If

each step in such a sequence is recognized by giving it a separate account in

ehe SAM, rhen the specification of behavioi within any one account is a

correspondingly simple matEer which can potentially be capEured by some opEion

wiutrin a relat,ively simple and restricEed menu of behavioral specificaEions.

The resulting model is simpler to implement and also simple to undersEand.

JuEe hoe, this works will become clearer as we go Ehrough our example. As we

do so Ehe point to keep in mind is that, while the list of atEernaEive

speeifications shown in table 3 could easily be extended, practice shows that

Ehere is little need t,o do so. Our approaeh to modeling restricts the choice

of algebraic specifications to a list more or less like that in table 3, but

-16-
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otherwise allows toEal freedom in the accounting dimension, correspondir:g c*

any sequencing of t,hese elementary specifications t,o describe Eechnology an<i

behavior. MosE of the modeliirg formulations which we have come across ss fe:::

in different planning models can be accommodated within Ehis approaeh" Indee*

it is only in relatively recent exercises which att,empt Eo srodel quentiEy

rest,rict,ions on imports or multiple output,s from individual activi"ties ehar

some need to extend the menu provided by Eable 3 has in fact arisen.

4. The First Stage of Modeling: Activities and Commodities

For present, exposit,ory purposes it is convenient Eo presene the

developnenE of tabte I to the form provided by table 2 in tro sEeps, searting

first with the activity and commodity accounts and t,hen modeling the aeeounEs

for factors, institutions and t,he rest of the world as a subsequent sLep.

Since all modeling is approached via columns of the SAl,l in table 1, this means

that, lre start by modeling the expenditure of Ehe activity and commodity

account,sl i.€. columns 6 to 11 of t,able 1.

The production account for agriculture shows a gross ouE,puE. of 301 in

table 1. From column 6 of Ehe table, this is evidently made up of 125 uni[s

of raw maEeriat purchases, and 176 units of net, ouEput, or value added"

Suppose our modeling decision is Eo assume EhaE raw macerial inputs are

strictly complement,ary, i.e. a Leont,ief technology, while neE ouEprrE ur vai.ue

added is generated as a CES combinat,ion of factor inputs, labor and capiraJ".

Table 2 shows thaE we model chis in Elro sEeps. fn column 5"1 oE r.able ?,

labor and capital are combined to generat,e net, outpuE, which is rhen

purchasedr as an aggregate, by account 6.2 where it is combined accondi.ng i,: a

Leoncief (fixed coefficients) specification with raw rnaEerials in eolurnn S"3.
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These are the specifications implied by the notationg o and B defined in

table 3 which appear in columns 6.1 and 6.2.

In elaboration of this procedure, the first point to not,e is thaE table 1

does not provide all the data needed for columns 6.1 and 6.2 of table 2. The

missing information is the split of value added in agriculture into wages and

profits: if value added is to be modeted as a CES conbination of labor and

capital, then we need base year data on t,he corresponding split of factor

payoents. If our nodel of net output generation was more sophisticated,

involving, for exampte, severat different types of Labor Ehen the daEa

requirements inplied sould be more extensive accordingly.

It can atgo be noted that table 2 goes beyond a simple split of value

added into rages and profits insofar es eccount I in table 1 is replaced by four

account,sr labeled 1.1 t,o 1.4, in tabte 2. The first of Eheee is an account for

laborr so that row 1.1 receives all lrage payflents. The three remaining accounEs

are distinct, accounts for the capital employed in each of the three production

activities tagricult,urer, indust,ryr and tservicesr. Recalling our rule t,hat each

factor price is assumed Eo be independent of where that factor is employed (i.e.

constanE along Ehe row), it fo1lo$rs thet, the Layout of factor accounts in table 2

corresponds to the notion that labor is homogeneous across all sectors while

capital is (potentialLy) sector specific.

The proposition thac the elemenEs of column 6.1 are generat,ed via a CES

production Eechnology also requires some elaboration. [Je can write the production

function as
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oj = {l ri5trrr-lji

o , 1-o..ij = [r.rte)l i (nrlnrr, rj

-tl o j (5)

rhere qj is output; the variables qij are inputs, and tiStr) _ stands for

functions of time, 0 , which allori for erogenoug E,echnical change. For

simplicity, constant returns Eo scale are assuned; and the constant, elasticity of

substitution beEween facEor inputo in coluaur j , i.€. o. is given by

l/(l + pr) . To arrive aE Ehe specification implied by c in tabte 3, t,hree more
J

assunption!, are needed. The first two of these are: (i) that each inpuE qij it
available in perfectly elastic supply at a price pi; and (i1) ttrat inpurs qij
are combined so as to nininize the cost of producing outpua qj . These

aesumptions inply the faniliar regult thst marginal cost is given by the second

part of

,j = n9j = {nr/rrrte)} (crr/er)1/o for all i (6)

The proposition LhaE price equals marginal cost is now the third assumption t,o

conplete Ehe specification.

To t,ranslate this resutt into TV form we substitut" arj/r, for qij and

,3lnj for qj in equation (6) to obtain

(7)

1-o
= "it riStr) (nrlnr) J j (8)

where, in general, t,he notaEion a. .

fract,ion of the column total y

v

j a

is used for the expression of t..
1J

a3a
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a.. = c..lv.lJ lJ'J (e)

ana a!, is the value of at r in the base year. Alsor. as a matEer of convention,lJ lJ
all prices are taken to be unity in the base year. Hence a?. is equal too. &l
Irrrtoll J i and tr5tt) is equivatenr ro IFi.(e)/Fij(0)l J rr fo11o!rs rhaE

fr r(0) is also unity in the base year.rJ

Given these normalizaEion conventions, t,he expression (8) for aij

defines specification o in table 3. IE can be noted thaE the base year data in

teble 2 deternine a?, r so EhaE Eo coarplete the calibration of specification o
1J

requires additionaLly only a value for the subetitution elasticity o 3 r ard

specification of the (exogenou!,) functions of tine f. .(0) .

tle can build on these results to model column 6.2 of table 2. Our

8slrunpEion is that expenditures in this column correspond to Leontief technology,

in. which inputs are strictly compl,enentary. This ig specification B in table

3. It is a special case of the CES formulation, corresponding t,o a zero value for

o, . Hence, from (8), specificaEion B iraplies
J

.oE.. = a.!.J 1
.f..(0)
J lJ

(p
L
lp )y j (10)j

where a?, is the base year Leontief coefficient which determines Ehe initial
1J

value of the rat,io qij/Oj i and the funct,ions ti5tt) allow such coefficients

to change exogenously over E,ime.

ProducEion of industrial goods and services is specified in Ehe same rray

as the production of agricultural goods in table 2. I{e can therefore noe, t,urn our

atEention to modeling Ehe e:penditure eccounEs for conuaodities, starting with the

cost (or supply) of agricultural commodities.
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In table 2 there are four accounts for agricuttural conunodities (accounEg

9.1 to 9.4) in place of the single account 9 in table l. The extra detail

reflects an att,empt to capture some of the importanE, differences in composition

Ehat can maintain within such a broadly defined composit,e as ragricult,ural goods.r

There are essentially t,wo main sources for Ehe sggregate supply of a

particular comodity: imports and domestic product,ion. Depending on the source

of supplyr different, t,axes may be levied, e.g. import duties and sales taxes.

A1so, the conposition of the bundle tagricultural conmoditiest r"y differ

according to who is buying so Ehat we woutd expect gone differences in compoaition

between imports and erports, for example. The nodeling in table 2 attempts to

capture something of all these poinEs.

From table I rve learn thet dooesEic output of agrieultural goods is 301

units. Inports suppty a further 2 units. Hence, with the addiEion of 6 units of

indirect texes of various types, we arrive aE a gross supply aE market prices of

309 units. Tabte 2 tells Ehis same story in a somewhat, more elaboraEe form.

Row 6.2 in table 2 shows that, domestic outpuE, of agricultural goods has

two destinaEions. One is the domesEic markeE, the other exports. New data are

needed to split the gross out,put of 301 units into che 227 unirs supplied r,o rhe

domestic market and the (renaining) 74 units for exporEs. It is Eo be noted thar

Ehe'LaEter are not sold Eo Ehe rest of che porld directly. This is because they

are subje,ct Eo an export, dut,y. Agricultural goods are 'readiedt for exporE in

account 9.2. The accounE buys goods from domesEic producers in row 6.2, adds t,he

Eax (of 3 units) in row 4.1, and then sells Ehe composite of agriculE,ural

coumrodities f.o.b. in row 9.2 to Ehe regt of che world.

ImPorts arrive c.i.f. from the rest of the world in colurnn 9.3, where

they are readied for the domestic market by paying cusEo6s dues in ron 4.1.
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In this way lre have t,wo sources of supply for the domestic market. Some

3 units are supplied by cotumn 9.3 and Ehese have their origin in imports; erhile

229 units are provided via cotumn 9.I from that part of domescic output which ig

not destined for export. Both sources are combined in colunn 9.4 to yield a

conposite bundle of imported and domesEically produced agricultural products. IE

is this conposite bundle which is sold in row 9.4 to meet the reguirements of

douestic final demand.

This particular EreatnenB of a comaodity account is by no mesns the only

one possible. It serveg purely es an illusEration which, for example, coutd be

irnproved by giving sone at,tention to the incidence of transport and distribution

margins. As it stands, however, the treattnenE invotves only minor daEe demands,

viz t,o split the 6 units of indirect Eaxes on agricultural conmodities as shown in

tabLe I into its three constituent, elements, as ln table 2. !!l When this is done

74 G 77 - 3, units of domestic gross output nust be destined for export. Hence

227 G 301 - 74) units are retained for donestic use and all the ocher SAM figures

fall i.nto place.

Modeling the commodity account,s in Eable 2 is fairly sEraight,forward. In

colunn 9.1 a tax is added to goods of domestic origin prior Eo Eheir moving on to

help in meeting domestic final demand. This mark-up can be denoted by tr(e) .

The indirect Eex revenue is therefore a proportion, tr(e) , of the vatue of the

commodicy before t,ax. This can be expressed alEernaEively as a proportion

t.(e)/[r * t.tel]
to specify indirect

of che vatue of the comodity after tax, i.€. of

Eax revenues, we have

vj Hence,

(11)j j v3t8.,
1J

t (e)/(1 + r (o))l

and Ehis defines the specification y in table 3.
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It is of some inEerest to diagnoEe et Ehis point and note thaE the

incidence of indirect, taxes can be related to Ehe Leontief formulaEion of

corrnodity technology as.capEured by equation (10). To see this, it is helpful to

think of the indirect tax on good j as a label which needs to be aEEached to

each unit of that good before it can be sold. Let p(j) be the price of such a

tabel. Let us further assume thet there is a distinct labe1 for each type of good

Ehat is taxed, and that each Eype of tabet has its oen account in the SAl.l.

Comodity accounts buy their respective tabels, while revenue froo the sale of

labels eccrues to governnent. In buying the labels, coumodity accounts nusE

purchase them in a fixed proportional relationship to the goods themselves (in

fact in e one-to-one retat,ionship), so theE the cost of buying labels can be

nodeled according to Ehe Leontief fornulation (10), with p(j) replacing pi as

the unit cosE of the input and f::(e) set at unity (sincd there can be no
1J

' technotogical progres!, to change the one-to-one raEio in which labels are required

in relation t,o goods). Such an approach woutd be equivalent to the specification

(10) provided thac the level of p(j) is set es

1+t (0) P (r2)
j

This states that t,he cost, of the tax label for good j rnusE be a fraction,

rr(e) , of t,he pre-t,ax cosE of t,he good icself and otherwise follows from che
J

fact thaE n3 is a post-Eax price which, like p(j), must be normalized to have

unit value in the base period.

Column 9,2 of Eable 2 follows along Ehe same lineE as column 9.I, but

with a different Eax rat,e rr(e) . The same holds for colunur 9.3 also. But here

we are dealing wich imports as Ehe eseencial supply source. If nr(e) is cheir
J

price in foreign currency units, and x is Ehe exchange rete, Ehen the domestic

t.(e)
p(j) = 11 "16 

t
r.(0)

J

J
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price of imports is x n.(e) . Substituting this for pi

suppressing Ehe technical change term f..(0) yields

in equation (10) and

(13)t.. = e..1J 1J
x1t (e)/p j vj j

which is specification 6 for imports in table 3. It can be noted that in

assuning Ehat ni = xnr(e) , Ehe exchange rate x and the foreign currency

price, nr(e) , of inports are effecEively nornalized to be unity in the base
J

period. Hence equation (13) is essentially the Baae es equaEion (10) but wich

n.(e) substituted for f..(e) , and r substiluEed for pr .
J- tJ- '1

The finat step in nodeling the supply of agricultural cormrodities comeg

i.n aecount 9.4. Here goods of both foreign and domestic origin ere brought

Eogether to forn a conposiEe bundle which is used to meet domescic finaL demand.

In formulating the .specification of how this bundle is determined two extreme

versions are possible. fn one, all inports are strictly complementary to domestic

goods in meeting domestic requiremenEs. If this was the case Lhen the Leoncief

model B would provide the correct specification for the enEries in column 9.4.

The polar opposite case arises rhen imports ere regarded as being perfectly

competitive with donrestically produced goods and, therefore, perfecE substitutes

for Ehem. Between these extremes is a whole range of possible cases which, as

ArmingEon (1969) was perhaps che firsE to poinc out,, can all be captured by the

CES specification c . Thig is in fact Ehe t,reaEmenE adopEed in our illustrat,ive

examp'le.

Since tindustrialt conunodities and rservices'are Ereat,ed in the same rray

as tagriculturel' comnodicies in our iltustraEive example, Ehe above effectively

concludes our discusaion of hor activities and commodities are co be treated. It,

can be noted that the treatDents inply thac all our specifications can be

I

ll
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erprelrsed in effect as being Leontief or CES. Since the former is a special case

of the laEEer, it follows that che CES function definee the most general class of

specifications which we have adopted. Relative to the sinpler EreatmenE, of

cornnodity balances in terms of fixed'coefficient models, as in tNSO (1968), for

example, our approach can be seen as allowing for a second order of approximation

to reality by introducing the influence of relative prices via a seE of consEant,

elasticities of substitut,ion.

5 The Second Stage of Modeting: Factors, Donest,ic fnstitutions and the Rest,

of che tJorld

The national income account,s for most countries give very Little if any

faccoriat disaggregaEion of the conEribution to domestic product by differenr

production activities. Yet some such disaggregstion is necessary if we want Eo

addresg emptoyment, or income distribution issues. There is therefore a tension

between Ehe desire to have a significant disaggregaEion of the factor accounts and

the empirical problems of calibrating the resulting model. Table 2 shows a very

conservaEive resolut,ion of this problem. Value added in each production secEor is

split between rreges and profits. Labor is (inplicitly) assuned Eo be homogeneous

and freely mobile across sect,ors, so Ehere is only one account for labor.

Capital, on t,he other hand is treaEed as being sector specific. Therefore Ehere

are t,hree Eypes of capiral, each of which is to have iE,s o!fii rent,al price. This

is not, of course, Ehe only possible t,reatment, of the factor accounts. Buc it

serveE for illustraEive purpoltes. As we have already seen, this treat,ment implies

that the value added dara in Eeble I need to be sptit between irages and profic,s,

as ghoem in table 2. Then, as a next st,ep, in the ouElay accounts for the factsrs

of productionr. the tocal income for each of the four factors must be allocated

according Eo who receives it. As can be geen from table 2, t,he assumptions made
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are! Ehat (i) all rreges accrue to households; (ii) ttrat all profits in agriculture

also accrue to households (corporate agriculture or plantations being

insignificant, in Thailand); (iii) profits earned in industty ate part!v profits of

unincorporated activities (t5 units)1 partly profits of state enterprises (2

units), and ot,herwise (40 units) are profiEs of the privaEe corporate sector; and

(iv) there ig a similar spread over households, companies and government, of

profits earned in the service industry, as sholnr in the tabte. As with the split

of value added into wages and profits, so too Ehe allocaEion of profits earned in

industr)r and services Eo householdsr compenies and governnent calIs for estimaEion

of data beyond those EhaE table I provides.

The crucial consideration in modeling the disburlrement, of factor incomes

in columns 1.1 to 1.4 in Eable 2 is the distribution of factor ownership.

Assuming t,here is no discriminaEion in factor markets, Ehen the return to a facEor

Eervice will be the seme irrespecEive of who provides it. And the opportunity to

provide the service ni1l be in proportion to factor orrnership, again assuming no

discriminaEion. So, in the absence of discrimination, the share of any particular

institution in the income earned by a fact,or will be equal Eo the proportion of

that factor which is owned by the institution in question . L2l

An important characterist,ic of the class of models with which we are

concerned in this peper is to assume Ehat factor supplies are fixed within che

unit, time period of the model, and are changed or updated only between periods.

[Je have very little Eo say abouE updating in this paper. And Ehe facE that

fact,or endorrments and their ownership are frozen at t,he beginning of each model

period implies t,hat, within period, Ehe ellocation of factor incomes will be in

the same fixed (i.e. the frozen) shares for each factor as its ownership. This is

specification e in Eable 3 and its implies that
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(14)

such Ehat

(15)

where the variable "?.f..(e) rneasures Ehe 3hare of institution i in thelJ lJ
ownerehip of factor j in time period 0 . An iraplication is that the reEios

e?, oeesure the digtribution of factor ownership in the base period.
1J

Conparing tables 1 and 2, it is evident that there is to be no attempE i:

our example to disaggregaEe the household sector. Thio may come es a surprise Eo

Ehe reader farailiar with the emphasig on disaggregation of the household sector ii

such early SAI{ studies of developmenE issues as Pyact, Roe et a[ (1977). The

explanation is, in part, EhaE hougeholds are disaggregated in t,he more detaiLed

model frora shich our present example is drawn. In consequence, the distribucion

of incone between different groups of households can be studied. For the rest,

there is nothing essential about disaggregating household - or production, for

thst natter - within a SAM. The appropriate choice of diEaggregaEions is relaci.ve

to the issues. The inplicaEion with reference to our example is that it can be

ueed to explore distributional isEues only in so far as Ehey concern t,he

distribution bet,ween households, companiesr and governments.

The next issue is to model household erpendiEures. Comparing Eables i

and 2r this is seen to require three new accounts (2.I to 2.3) in place of the

former account 2.

Comparing tables I and 2 we see that the gross income account for

households (accounl 2.L) serves the sene purpose on the revenue side as the former

accounE 2, i.e. it collects Eogether all the revenue shich accrues tb households

t..
1J "9.r..(e) v.lJ lJ -J

ra9.r..(e) = I
irJlJ
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froo other eccounls. On Ehe expendirure side, account 2.1 pays out, a proportion

of its income to government as taxes and a further proportion into savings (the

conbined capital account). The remaining proportion is paid into Ehe consumpt,ion

account, account 2.2. These out,lays are therefore fixed value shares of gross

income and uhey are modeled as specification € o

lle now want to model the allocation of total household consumpt,ion

erpenditure as a linear expenditure syst,em. This requires t,wo st,eps. The first

is to model conuaitted expenditures on parEicular cormrodities in account, 2.2 and

derive total discretionary expendit,ure as a residual. Thls residual is Eo be paid

into account 2.3. It constit,utes total discretionary expenditure. The second

step is then to allocate the total discretionary expendiEure over commodities in

account 2.3.

Functional forn Y describes,commiEted expendit,ures. Since

aij = piqij for all i, j' the specification

t.,
1J = 19.f ..(e) p.

lJ 1J '1 (16)

implies that qij follows some exogenous path given bv t9,f..(e) . This is whar. lJ lJ
is meant by the specification Y in Eable 3.

That part of total consumer expenditure which is noc required Eo purchase

comuritted quantities is determined as a residual in column 2.2 aod is otherwise

unspecified. This is EreaEed as specification v in tables 2 and 3.

This unspecified amount, (which was 111 unit,s in the base year) is all

paid into account 2.3 and constit,ut,es discret,ionary expendicure. It is

alloceted to commodities according co fixed value shares (specificaEion e )

in colunrr 2.31 and completes Ehe specification of household expenditures.
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It can be noted Ehat the only daEa required by Eable 2 to calibraEe

this formulation of household expendit,ures beyond those t,hat are supplied in

table I is the split of consumer expenditure on each commodity in the base

year between that parE srhich is committed and Ehat part which is

di scret ionary.

The numerical detail for Ehe corporaEe sector is the same in table 2

as in table 1. The modeling is also simple. CorporaEe income is spent as

dividends paid to households, as Eaxes paid to goverilnent, or it is saved.

The model specification of Ehese allocations shown in table 2 is to treaE Ehem

as following exogenously given value shares, i.e. specification E .

The treatmenE of government expendilures ln tabte 2 is somewhat more

complicated. It requires Elro nee, accounts (4.1 and 4.2) in place of the

former account 4. However, given the details in table 1r n9 extra data is

required. The firsE step is to attocaLe sums which are fixed in value Eerms

as Eransfers to households, to companies, and Eo Ehe governmenc consumption

expenditure accouni., 4.2. These correspond to specification 0 in t,ab1e 3.

o f (0) (17)ij ij

GovernmenE saving is then a residual item, which is denoted by a new

specificaE,ion, v. The nexE, scep is to allocace governmenE consumprion demand

over commodities. The specificaEion chosen assumes EhaE t,he comnodit,ies are

purchased in fixed relative quanE,ities. This is specificacion r and it

requires t,hat

E.,rJ

jlc?.r..(e). lJ lJE.,
1J nrli rflrrr5(e) nn1 v (r8)
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In the capital accounts for domestic institut,ions, total savings are

gathered in row 5.1. Expenditures ere modeled in column 5.1 as fixed value

shares, and t,herefore according to specification € r In other words, a fixed

proportion of aggregaEe investment expenditure is allocated to expension of

the capiEat stock in each of Ehe t,hree producEion sectors. These investment

allocations are translated into conrmodity demands in columns 5.2, 5.3 and

5.4. The translation is effectively via whaE is known in the inpuE-output,

literature as a B matrix. This means chat goods are required in fixed

quantity ratios to provide exEra units of capacity in eech of Ehe producEion

sectors. It, Eherefore implies thaE Ehe expenditures in these columns should

foltow specification K o The data required to implemenE this approach are

details of the Erro-wey classificeEion of investmenE expendit,ures by both

sector of origin and sector of destinationp as in table 2, as an extension of

Ehe one-nay classification, by sect,or of origin only, which is provided by

table t.
' IE remains Eo det,ermine a specification for each element, of t,he

expenditure accounE for t,he resE of the world, i.e. column 12 in Eables I and 2.

The rest of the wortdts expenditures on commodities (i.e., exports)

are modeled by specification u !

1-n n

E,. = C?,IJ TJ
i..(e)p.IJ .1 )(x n.

I
(re)

Recalling that aij = qijpi , it follows that ni is the own price

elasticity of demand for exportable i , while Ehe funct,ion trStt) reflects

any shifts in world demand for the domestic producE.

A special case of specification u is used co model the first four

itene in column 12. These are not, cornmodity erports. They refer Eo neE

L
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facEor and non-facEor income t,ransfers from abroad. And because they 8re on a

net b8sis, it is difficult to model them with any subst,antiat behavioral

content. As an alEernative Eo addressing the data problems of estimeEing the

gross flows, the expedienc has been adopted of simply assuming thaE Ehe net

flows have exogenous values. This is achieved by restricting n. and n. in

(19) co unity. Hence

(20)

The vatue flows in question are therefore exogenous at tevels E?, fr.(e) inlJ I.J

foreign curreocy unit,s.

The remaining icem in column L2 is t,he currenE account deficiE. This

is lefg unspecified, aE leasE aE Ehis stagel using specification v o

6. Ctosure of the SysEen

When the modeling specifications we have discussed so far are

restricted by the SA!{ accounting identities (t)r t,he resutting syscem is

underdeEermined. It musE Eherefore be restricEed further in order t,haE we

shoutd arrive at a fulIy determined system. The further restricEions which

fulfill this role are referred Eo as closure rules.

Let f be che number of faccor account,s in cable 2 (i = 4)i ler

be the number of domest,ic inscituE,ion accounEs, current, and capital (d = l0);

and lec a and c be the number of activity and commodity accounts,

respecEively. Now, a = 6 , c = L2 and there is one furcher accounE (for the

rest of the world). IE follows that the total number of accounts, n , is

33rwhere n=f+d+a+ci1.

t..
1J

r?.f ..(e) x1J 1J
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The systen has variables ai3, f,r pi end x . There are n2

variables tij; n variables Iii and a price, pir for each facEor, activity

and conrmodity, i.€.1 a total of f + a + c prices pi . The Eotal number of

variables is therefore ,r2* n + f + a + c + 1 = n2* 2a - d . This gives a

total ll45 variables in our example. However, most of these are t,rivial since

they refer Eo zero values of aij. tJith only 85 non-zero values of aij, the

effective number of variabtes is reduced to 141. It, can be noted that

quantities qij and gi are not counted as variabtes since Ehey do no! enter

explicitly at eny sEage, given Ehat Ehe rnodel is erpressed in fV form.

The firsc seE of equations to consider are the specifications of

!,, which have been discuesed previously and set out in table 2. These cover
1J

all elements of the SA!{ eicept for thoge which are explicitLy unspecified.

There ere three of the latcer in our example, viz household discretionary

expenditure (column 22), government savings (column 4.1) and foreign savings

(column 12). In general the nunber of unspecified elements can be denoted

by u I so t,hac che specifications of equation (3) in taule 2 provide d2 -

u restricEions.

Having specified the aij r a8 above, the system now has

2n + u - d degrees of freedom remaining. Most of E,hese are Eaken up by Ehe

accounting rest,rict,ions of the SAM, i .e. by equaE,ion ( I ) , wtrich states .that,

Ehe yitr are given by che row and column E,orals ot Ehe SAM. 'fhere are 2n

of Ehese rest,riclions. But, as we shall see, some of them are redundant,.

From tables 2 and 3, ic can be seen Ehat our within-period modeling

of the outtays by factor accounEs assuttes EhaE chey are determined as fixed

value shares. This corresponds to specification e and the formulation

provided by equation (tA). Sunming uhis forrmrLation for e over alt rows

i yietds es en'expression for the colunn sum, y j, which is
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v (2r)

However, equaEion (15) restricts Ehe tern in square brackets to be unit,y. So

equac,ion (21) now reduces Eo lj= yl. ConsequenEty, the column sum for the

factor accounts nill always be equal to the corresponding value of y 3 r so

that no new restriction on the sysEem is implied.

This same conclusion is reached for any column in which specification

r is used. As we have seen, this specification is expressed algebraically

in equation (18). Suruning over rolrs i , in this case yields

,j=l.tj j

j,: = I .ij = I[.i:tt:,e)eill 
tflrrnrtel

rl
1 "?.r..(e)l1J 1J

Pk v (22)

which again reduces to Ij = Ij e i.€. a redundancy.

It follows t,haE Ehe only column sununat,ion equations which actually

restrict Ehe model are t,hose which do not involve either specification e or

K . This meang none of the fact,or accounEsi gome, say d* (rhere dt' < d)

of the domest,ic institution accounts; and all of Ehe accounEs for activities,

conrnodities and the rest of the wortd account ( a+ c + l). Hence accounE,ing

consisEency in Eerms of column sunmaEion imposes d* + a + c + I = n - f -
(d - dr.) rescrict,ions on Ehe sysEem.

The restrictions implied for the accivicy and commodity outlay

accounEs are particularly int,erest,ing. Uhen a CES formulacion is adopced

(specificaEion a) , it follows. from equation (8) that summing over i and

equating Ehe result, to y 
J r !r€ get, an expression which can be rearranged Eo

yietd:
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P
J (23)

In other words, account,ing consistency implies an interdependence anlong

prices. Specifically, each ouEpuE price, pj , is a CES aggregat,e of the

input prices, pi , in t,his case.

Our earlier discussion of the choice of specification for activity

and cormrodicy accounEs showed thaE the CES cese covered the more restricted

specifications B r y and 6 . This result can now be used t,o make the

following inference. If we regard Ehe exchange rat,e as the price of foreign

exchange, Ehenthemodel conEains f +a+c+ I prices. Accounting

consistency for each activity and commodity now imposes a resEriction like

thaE in equat,ion Q3). Hence there are a + c such rest,rict,ions in total and

therefore f + I degrees of freedom remain in the deEermination of prices.

One way of interpreEing this result is that if t,he exchange rate and each

factor price was known, then all prices would be known, i.e. att oEher prices

could be derived via the requiremenE of accounEing consistency by columns.

Account,ing consistency by columns is complement,ed by a similar

requirement from equation (1) for accounting consistency by rorf,9. However, if

all columns of the SAM satisfy accounEing consist,ency then, as a mathematical

necessity, one of the rows will do so also, provided that alt the others do.

Consequent,ly, accouncing consisE,ency be rows can provide us wich only n - I

linearly independenE restrict,ions.

From t,hese argument,s, che SAtl consistency const,rainEs on rows and

columns as given by equation (1) provide 2n - (f + 1) - (a - dr.) linearly

independent, restricEions. By uaking Ehem into accounE, we are then lefE iriEh

amodelrhichhas [Zn*u-dl - tn-f- (a-6*1] -tn-ll =(f+ 1) +

(u - dr.) degrees of freedom. Moreover, we have seen EhaE f + I of these

t[ "?irii(s) pi
l-o. I/( 1-orl )

J
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degrees of freedom must be taken up in order to fully determine prices. The

remaining u - d* degrees of freedom then correspond to che number of

unspecified transaction values, Eij , less the nunber of substanEive

restrictions imposed by accounting'consistency on Ehe ouEley accounts for

donegtic institutions.

To Eake up Ehe (f + t) + (u - d*) remaining degrees of freedom

involves the choice of the corresponding number of closure rules from among

Ehe alternatives provided by table 4.

The first of the closure rules atlowed in cable 4 is for any price --

it could be a factor price, such alt a rrege or any other price -- to be given

exogenously. The second option alloss retative prices to be fixed. For

erample, if gkilled and unskilled tabor are distinguished separately, then we

nay want to fix Eheir wage differenEial. It can be noted that if Ehere are

exectly f + I restrictions of Ehe first t,$ro Eypes, then the system of prices

will be exactly determined in the model. And there cannoE be more than f +

1 such restrictions becauge this would over-determine prices. Moreover, it

must be Ehe case Ehat t,here iE ar leasE one restriction of che first cype: Ehe

absolute level of at least one price must, be seE exogenousty. This is because

a1l'the other equations in the syst,em are homogeneous of degree one in prices

and incomes. The scale of values is arbitrary Eherefore unleis we fix it

explicitly.

The third type of closure rule provided for in cable 4 implies thac

qj is fixed exogenousty by Ehe function froer(e) r so EhaE the ratio of

pi t,o li is f ixed. This closure is useful if , for example, we erant E,o

assume that Ehe price of sone parEicular facEor of production will atways

adjust to allow full employment, of that factor, as when te essume that capital

sEock is industry specific and fixed within the model period.
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The choice of closure rules has an important bearlng on the structure

and behavior of the modet. If there are feser Ehan f + I restrictions of

the firat tlro Eypesl Ehen the implication within Ehe model is that prices are

not independent of che scale of producEion. If prices are indeed independent

of the scale of production, then che resulting sysEem is referred to as a fix-

price mode1. Ot,herwise it is ftex-price, and prices rrill rise as the scale of

production expands.

An overalt consequence of fotlowing Ehrough Ehe SAM approach is that

modet specification can be thought of as defining seven sets of equations, as

presented in table 5.

The first set of equations comprises the specifications for

transaction values, tij , drawing on the alternative forms of equation (3)

which are attowed for in the list of opcions provided by table 3. Since t,here

are nZ cel1s in the SAl,l and aij is specified for all but u of these, it,

follows thac this firsE set of equaEions provides n2- ,, rescrictions on E,he

gygtem.

The second, third and fourth set,s of equations all derive from Ehe

accounting restrictions defined by the SAM. Thus, t,he second set of equat,ions

comprises t,he row summation equaEions for t,he SAM, of which t,here are n.

However, one of Ehese is linearly dependent, on t,he oEhers, given Ehe column

summaE.ion equations which const,iEuE,e Ehe rhird and fourth secs of

restrict,ions. There are Eherefore n - I linearly independent, ro$, surnmaEion

equations.

The column summation equaEions are split inEo t.rro sets so as Eo

distinguish Ehose for activicy and conuaodity accouncs, which can be

interpreted as price equaEions, from those of the surnmet,ion equations for

donestic ingtitutione and t,he rest of the world shich are not redundant,.
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Ihere are d* + I of the taEter and a + c of the fonner.

The Last t,hree sets of equations correspond to the t,hree types of

closure rute in table 4. In order that the absolute price level should be

determined in the system, some 0 domestic prices or the exchange rate must

be seB exogenously, where C : I . However, g cannot exceed f + L since

there is a total of a + c + f domestic prices.in the sysEemand a + c

restrictions are already ptaced on Ehese by the column summation equations of

the SAI{. To the extent that I falls short of f + 1 , there can be k

closure rules which inpose restrictions on relative (as opposed to absoluEe)

pricesrand k mustbesuchthaE k+ g doesnoEexceed f+1.

The remaining set of closure rules restricts income levets t y t in

one form or another. This Last set nust have a sufficient number of elements

3o as to bring the total number of closure rutes up to (u - d*) + (f +1) and

hence cornptete the specification of an exactly determined system.

Inaggregate table 5 provides a set of ,r2 *rr+ f + a+ c + I

equations which can be solved for f + a + c domestic pricesi the exchange

rate; t,he n incomes yi i and the n2 elemenEs of the SA!{.

7 Calibration and SoLutions

CalibraEion of Ehe model developed in Ehe previous sections calIs for

Ehe est,imation of a number of parameters. These can be divided inco E,wo

groups. The first group comprises Ehose paramet,ers which can be escimated

from Ehe base year SAI.I, while parameEers in t,he second group cannot,.

Parameters in the firsE group have been denoced o o o.i: , "ij, ri and t.(o)

while those in Ehe second group are the exogenous functions f.j(e) , gx(e)

and gi(O) , Eogether nith various etasticicies oj and ni and tax raE,es

t.(e) .
J
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The parameter values t?, , a?. and y: can all be taken directlylJ 1J .J

from the base year SAl'l. Accordingly, Eo the exEent, that a balanced base year

SAI,I is readily available, model calibration is a straight,forsard ma!Eer.

Alternativelye the base year SAl.l and parameEers such as oj and ni can in

principle be estimated simultaneously if suitable time-series data are

available. The gain in efficiency ma)r or may not be worth the exEra effort

involved. But in either event,, what, is important here is c.hat, whichever

approach is adopted, an irnportant consequence wilt be that the model exacEly

reproduces the base case es set out, in the initial SAM. This has caro

important advantages. Firstly, it implies that the sEarting point for all

comparative st,at,ic and dynamic experimenEs is known exactly. There is no

ambiguity about Ehe starEing point and hence about, the changes which the model

generat,es. Secondly, che fact Ehat Ehe base case is reproduced exact,Iy

guarantees Ehat, at, least in one case (viz the base case), t,he model has a

solut,ion.

The conditions under which a model will always have a soluEion are

noE pursued here because they have little t,o do with whether t,he approach Eo

modeling is SAM-based. Similarly, we will not explore here the issue of how

to solve such models numerically. Rather, Eo conclude this paper rre presenE,

some resulEs for our Thailand example which is calibrated according to the SAt'{

seE ouE in cable 2, and ot,herwise by the. parameE,er vaLues in uable 6.

One of the main advent,ages of che SAl.l-based approach and che sofEware

which now supports it is that it is relatively easy Eo change a model This is

ilLustrated via Eable 7 which set,s out, Ehe results for four different models

of the effects of an increase in the tax on agricultural exports of 1Z from

4.052 to 5.052. In all four models, it is asgumed that capital stocks ere

sect,or specific and fixed in the ghort run. Hence aL1 three are flex-price
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modets. The first twi models are Keynesian. The exchange rate is agsumed to

be fixed as is the wage. This irnplies surplus labor. To close Ehe models,

reel investment is taken to be exogenous in Model 1 and the inflow of foreign

exchange is exogenous in Model 2. Model 3 and 4 differs only from Model I and

2, respectively, in endogenizing wages by imposing an assumpt,ion of ful1

employment.

The most irnmediate effect of an increase ln the Eax on agricultural

q3ports in Thailand nould obviously be to reduce Eheir quanEity. In Model [,

lower agriculturat erporcs lead Eo lower agricultural activity; which directly

depresses agricultural enploynent and indirectly depresses employment in the

oEher secEors. The lower level of general activity teads co a drop in GDP and

hence in imports. However, Ehese are noc gufficient to compensaEe for the

negsEive effect on the current, account, deficit of the drop in exports.

In llodel 2, E,he current account deficit is not allowed Eo increase.

Total savings and investmenEs are Eherefore reduced compared to Model I, and

GDP drops even further.

In Mode1 3, the wage flexibility dampens che effecrs of the increase

in the export tax rat,e compared to Mode1 1. In particular, it allows lower

prices for indusurial secEor output, which then leads to an expansion of

industrial exports. ttrit expansion compensates for the loss of agricuLEural

sect,or export,s so EhaE Ehe current, accounl deticil improves.

In Model 4, E,he currenE account deficit is not allowed Eo decrease,

so investment increases and wages drop less chan in Model 3.

Comparison of the resulEs for che four models shows Ehe crucial

importance for policy conclusions of Ehe choice of closure rules. By

facilitating an easy comparison of alEernetive .ctosures, our SA}l approach and

its agsociated goftware witl not resolve debate abouE which cloauree are most,
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plausible. But what it will do is to provide a sound basis for policy debace

in terms first of the base year SAM, and secondly by providing comparable

result,s on the irnplications of aLEernatives.
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Footno Ee s

Ll We are indebted E,o various colleagues and collaboraEors
years for encouraging our work and, more recenEly, for
paper. Of course, neiEher they nor Ehe World Bank has
for t,he views expressed here.

over several
comments on E.his
any responsibilicy

I

I

2l Graham PyaEE is largely responsible for Ehe concepEion of this approach,
while Arne Drud and Wafik Grais have been prime movers of irs sysEems and
economeEric implementation, respecEively. An earlier paper (DrudrGrais
and PyaEE, 1983) has been wriEEen from Ehe sysEemts perspective. The
presenE paper is intended for economisEs wich a primary inEerest in
policy modeling.

3l See Grais (i981), Chewakrengkai and Lamsam (1982) and Amranand, P. and
I.J. Grais (1984).

4l See Cambridge Depart,menE of
l, 2, 5 and 5.

Applied Economics (1962-), especially volumes

For a discussion of closure rules
model s, see Taylor ( I983 )

and their importance in macroeconomic

6l PyaEt, and Round (1984) present a SAH which has some 212 accounEs (rows
and columns), including 51 faccor accounts; 36 accounEs for institutionsl
30 accounts for activities and 59 for commodities. This same SAt{ is
subsequently doubled in size by showing che daEa separately for each of
Ewo regions. CiEing t.his example is not inr,ended E,o suggesE thaE very
detailed SAtls are necessariLy a good thing. They have value as a data
base for a variety of applicacions. But for any one applicarion, a more
aggregated version of Ehe SAI'I is likely to prove mosE useful.

Pyact, and Thorbecke (tgl0) discuss criEeria for classifying factors,
acEivities and instiEutions. Pyatt ( 1985 ) disc,rsses Ehe i.nEerdependence
of classificaEions for act,ivities and commodities.

The RAS technique is a method for changing a given (non-negative) matrix
by row and column scaling operations so thaE. iEs row and column EoE.aLs
correspond to prescribed values. The mosE complete exposition of the
method is in Bacharach (1970).

2t One approach Eo rhe problem is discussed in Byron (1978).

L0l

:

!

q

Consolidarion is a Iechnical term covering an operation which
stages. To consoLidace t\.ro or more accounE.s, che f irst sEep
replace them with a new accounc in which Ehe elemenEs are E.he

sums of the entries in the accounts being consolidaced. The
is to set to zero the eLemenE of the aggregate account which
main diagonal of the new SAM.

ls tn two
is to
(veccor)

second s Eep
Lies on the

lll . ttre simplifying
the same for all

assumptron
domestic

implied by this is that indirect Eax rates a:.-
Eransactions, irrespective of type of 'Du're:.
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l2l If there is discriminaEion, Ehen Ehis is a violat,ion of the axiom thaE
given factor is paid E,he same whoever mighE supply it and wheresoever
is employed. If the seriousness of the discriminat.ion seems Eo meriE
Ehe correct, treaEment, is to model the different secEions of the facEor
markeE as being differenc markets, i.e. ro disaggregate to a point, aE
which homogeneiE.y more or less maintains and E,here is no serious
discriminaEion wirhin any market.
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I factora of Productlon I 116 l5'l 271
I
I

2t

I
rl

I

587-15

530

l9

9t

5

I

t0l

t2t

t{8

s,Indur

6

u
r
r
e
o
t

a
I

A

c
t
I

I
t
I
G

a

I\llougeholda

t06

5ztt

61

{

587

I

112

t91

il8

5!O

{

Corperrler

Cove rnrent

Atrlcul ture

Servlcec

ABrlculturc

f ndtro t ry

Servl ces

t0

40

l9 9l t89 301

I

+ts
I

I

I
ol
rl

I
I
I

Rl
el

el
tl'
pl
ol

I
I
I

I
I

I

I

c
o
o
o
o
d
t
t
I
e
I

el
I

I
ol

I
ll

I
I
I

4t

2r2

E9

22

53

9

70

t5

59

t2

l2

49

I t{

109

5l

9lI

Totala 72t | 44E
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Table 3

Alternatlve Speciftcations of EouaElon 3

Soecification

Descriotion ResErictlons on Use
SvnboL Eouat ion

Numbe r

Specifications whlch can only be used ln.che ouElay accounts for comoodiEies and actlvlties

o ConsEant elasticiEy of
subsEltut.lon wiEh constant
reEurns to scale

Must apply Eo all elements ln a column

10 Leontief MusE apply Eo all elemenEs or all elemenEs
buE one in a column

II Indirect Eaxes Can onJ-y be used in row accounts for
indirecr Eaxes or Government. All other
iEerns ln Ehe same columns must be sDecified
as Bor6

I

I

8

s

T

the only specificatlon allowed in factor outlay accounts

l3 ImDort s

L4 Fixed value shares

Can onl-y be used ln row accounts for the
rest of the world. All other items in the
sarne coluron must be specltled as Y

Ir.? tr:(e) = 1 . MusE apply ro all

elernents ln a colunn

I.r? tri(e) = I . MusE apply ro all

elemenEs 1n a column

6

Speciflcaclons for use ln Ehe outlay accounEs for domesElc instiEuclons

t7 Value is exogenous

16 Ouanttty 1s exogenorrs

0

Y

I

I

I

t4 Flxed value shares

l8 Eixed relative quantit.ies Must aoply to all elements in a column

afi is not speclfied

Speclficati.ens for use ln Ehe rest of the world outlay account

Export demand

K

u i9

afj is noE specifled



N
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Table 4 ,'

Alternatlve Speclficatlons for Closure Rules

Deacrlptlon

Prlce or exchange rate

ls exogenous

Relatlve prices are
exogenous

Formulatlon

P1'81(0)

* ' g*(e)

Pr - BrJ,s)pJ

N.B.

Quantlty ls exogenoua Yr 'yisi(o)n,

f1(o) , 8*(o) and gli(O) mt6t be untty.

;

I



Golunn
sumrnation equations

Cl o sures
rules

Equation
Nuurber of
Equations Type of Equation

ti5= ti5(P' Ir x) 2 Cell equationsn u

n I Row summation equationsI",
v. = I t..'r i ,:

*d +1 Non-price
equaEions

0 h(p) a+c Relative
price
equations

Pi=Piorx= x 1:0: f+l Absolute
price
equations

ReIative
price

uaL lons

0 k(p, x) t< < (f+1) 9,

0 g(y' P; x)
*(u-d ) +

(f+r) - (t<+c)
Non-Price
equat ions

_48_

Table 5

StrucEure of a SAl{-based Model



-49-

Iable 6
Elaettclttes Used ln Model Callbratloa

I

I

I

I

Sector

Agrtculture
IndustrT
Senrlces

Elasticlttes
of factor

subs tltutlon
ol

0.9
0.6
0.8

Ioporc
deoand

functlone
oL

0.8
1.5
3.0

E:<port
denand

functlons
It1

I

I

I

I

I

I

I

I

I

I

I

I

I

6.0
2.6
2.3

I

I

I
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Table 7
Bffects of an Increase of lZ in the

Tar on Agricultural E:portg for Four l{odela

Model Aesumptions l{odel I Model 2 Model 3 Model 4

Capital stocks Fired and fully enployed

Erchange rate Fired

Real investment Fired
Adjueta to
savingc Fi:ed

Adjusts to
savings

Current account Recidual Fixed Regidual Fixed

tlages Fixed
Adjusts to full

enploynent

Model Resuttsl I changes

tlage
Enployoent
Consumption

Price Index
Real InvesEoenE
GDP at current n.p.
GDP at

conetant n.p.
Noninal Govern-

Bent revenue
BOP deficit

none
-0.747

-0.16E
none
-0.653

-0.525

-0.005
1.409

none
-0.842

-0.202
-0.529
-0.778

-0.601

-0. 186
none

-0.537
none

-0.356
none
-0,372

-0.009

0.309
-0.624

-0.511
none

-0.334
0r198

-0.338

-0.005

0.362
none

ii
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Appendir

Ttrc SAll approech to Dacroecononic nodel building hae been inplenented
es one of oeay rolutioa systenr under the General Algebraic Modeling tlystent
CAllS. tte nodeling cysten hae facilities for eaay date eatry, daca
nenipuletion aad reporE generation. lAege aapects of GAIIS are described ia
lll end [3]. An introduction to the SAU-based nodeling cooponenE is uader
developnent, [21.

lte following pager ghow tbe input file represenEing the four nodels
degcribed ia the paper and sooe sutnnery reports with aolution sEstigtics. The
SAlt in this iopleoeotaEion hac e few additional fector accounBs to reflect the
fect thet fectors on the dooestic factor narkets are different fron factorg
caroing iacoue fron ebroed.

Befereocecg

l. Birrchopl J. end A. l{eeraurt rrOa the DevetoptrenE of a Geoeral Atgebraic
llodeling Syrten in e Stretegic Planning Bovironnenttt, I,{rtheneticel
Progrep'.iog Study, vo[. 20, L9E2, p.1-29.

2. Ilrud, A. aod D. Keadrickt'[An Iatroductioo to GAI{S-T\Irrr (prelioinary
titlc), florld BanLl forthcoaing.

3.. Kendricke D. and A. Ueeraust ttcAllgt An fatroductionrr, Developnent Resesrch
Dep.rtoeot , tlortd Benk, I9E5.
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3
4
5
6
7
I
I

ro
It
12
t3
t4
r5
l6
t7
r8
l9
20
2t
22
23
24
25
26
27
2A
29
30
3l
32
33
34
35
36
37
38
39
40
4l
42
43
44
45
46
47
48
49
50
5r

SET ACC ACCOUNT SET FOR THE THREE SECTOR THAILAND OEIOilSTRATION IOOEL /

FAC.LABOR
FAC-C-AGRI
FAC-C.INO
FAC-C-SERV
FOR-C.INO
FOR-C-SERV
TOT-C-tilO
TOT-C-SERV
HOUSE-INCT
HOUSE.TCON
HOUSE-COilr
HOUSE-DI SC
COIPANIES
GOVRil.INCT
GOVRN-CONS
SAVINGS
CAP-F.AGRI
CAP-F.IilD
CAP-F-SERV
AcT-|t-AGRr
ACT-G-AGRI
ACT-N.IND
AGT-G-lNO
ACT-N-SERV
ACT-G.SERV
CI-OI.AGRT
CT-EX-AGRI
CT-IT.AGRI
CI-CP-AGRI
CT-DT.IND
CT-EX-I]{D
cr-rr-lr{o
ct-cP-rNo
CT-OI.SERV
ct-Ex-sERv
ct-tr-sERv
CT-CP-SERV
II.IDR-TAX
R-O-WORLO

FACTOR ACCOUilT FOR LABOR
FACTOR ACCOUNT FOR AGRICULTURAL C^PITAL
FACTOR ACCOUNT rOR TNDUSTRTAL CAPTTAL
FACTOR ACCOUNT FOR CAPITAL IN TIIE SERVICE SECTOR
ACCOUNT FOR NET FOREIGN CAPITAL IN INOUSTRY
ACCOUNT FOR NET FOREIGN CAPITAL IN SERVICES
ACCOUT{T FOR TOTAL CAPTTAL IN IilOUSTRY
ACCOUNT FOR TOTAL CAPITAL IN SERVICES
ACCOUNT FOR TOTAL INCOME FOR HOUSEHOLDS
ACCOUNT FOR TOTAL CONSUIPTION FOR }IOUSEHOLDS
ACCOUNT FOR COTIIITTED COilSUIPTIOT{ FOR HOUSEHOLDS

^CCOUNT 
FOR DISCRETION^RY CONSUIPTION FOR HOUSEHOLDS

^CCOUNT 
FOR THE INSTITUTION COIPANIES

ACCOUNT FOR TOTAL INCOME FOR THE GOVERNTENT
ACCOUNT FOR CONSUIPTION FOR GOVERNTENT
CONSOLIOATED SAVIT{GS 

^CCOUNT 
FOR ALL INSTITUTIONS

CAPITAL ACCUXULATION FOR AGRICULTURE
CAPITAL ACCUXULATION FON INOUSTRY
CAPITAL 

^CCUTULATIOT{ 
FOR THE SERVICE SECTOR

ilET PROOUCTIOil. (VALUE ADOED) IN AGRICULTURE
GROSS PROOUCTION IN AGRICULTURE
NET PRODUCTION (V^LUE 

^ODED) 
IN INOUSTRY

GROSS PROOUCTION Iil INDUSTRY
I{ET PRODUCTION (VALUE 

^ODED) 
IN THE SERVICE SECTOR

GROSS PRODUCTTON IN THE SERVICE SECTOR
DOIESTIC COII()OITIES Iil AGRTCULTURE
EXPORTEO CONOOITIES IN AGRICULTURE
IIPORTED C(MODITIES IN AGRICULTURE
COIPOSTTE C(XIODITIES IN AGRICULTURE
DOTESTTC COIIOOITIES IN IT{DUSTRY
EXPORTED COITODITIES IN INOUSTRY
IIPORTEO CONOOITIES IT{ INDUSTRY
COTPOSITE COIIODITIES IN INOUSTRY
OOIESTIC COIXOOITTES IN TTIE SERVICE SECTOR
EXPORTEO COTXOOITIES IN THE SERVICE SECTOR
IIPORTED COXTOOITIES Iil THE SERVICE SECTOR
COXPOSITE COIXOOITIES IN THE SERVICE SECTOR
ACCOUNT FOR IilDIRECT TAXES
ACCOUI{T FOR THE REST OF THE UORLO I

ACCCP(ACC) SET OF COTPOSITE COTTOOITY ACCOUNTS
/ cr-cP-AGRl, ct-cP-IND . cil-cP-sERv ./

ACCFAC(ACC) SET OF FACTOR ACCOUNTS
/ FAC.LABOR, FAC-C-AGRI, FAC-C-IND , FAC-C-SERV /

ACCEX(ACC) SET OF EXPORT COXMOOITV ACCOUI,ITS
/ ct-Ex-AGRr, CM-EX-IND , CII-EX-SERV /

Accru(Acc) sET oF IMPoRT COMMODITv ACCOUNTS

I

l"n
N'
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52
s3
54
55
56
57
58
59
50
6l
62
63
64
65
66
67
68
69
70
7l
72
73
74
75
76
7t
78
79
80
8r
a2

/ CI-IT-AGRI. CI-IT-IND , CI-II-SERV /
CONS(ACC) SET OF CONSUTPTION ACCOUNTS

/ HOUSE-COn, HOUSE-DISC, GOVRil-CONS /;
ALrAS(ACC. ACCC)

ACRONYXS CES
EXPORT
FEXO
IDIST
ITPORT
IO
ITAX
QEXO
QSHR
TEXO
vExo
VSHR
UNSPEC

IF
NTF
INST
INSTC
AC
TAX
ROU

CONSTANT ELASTICITY OF SUBSTITUTIO}I FUilCTION
EXPORT SPECIFICATTON
FIXED TN FOREIGN EXCHAilGE
II{COTE OISTRIBUTION
ITPORT SPECIFICATION
LEONTIEF PROOUCTION FUNCTION
I}TOIRECT TAX SPECIFICATION
EXOGENOUS QUANTITV CONSUIPTION SYSTET
FIXED QUANTITY SHARES COilSUTPTION SYSTET
EXOGENOUS VALUE TRANSFER
EXOGENOUS VALUE COI{SUTPTION SYSTET
FIXED VALUE SHARES CONSUIPTIO( SYSTEII
UNSPECIFIEO

MARKET FACTOR ACCOUNT
NOI{ IARKET FACTOR ACCOUNT
INSTITUTIONS INCOTE AND TRANSFER ACCOUNT
II{STITUTIONS CONSUTPTIO}I ACCOUNT
ACTIVTTY OR COTTOOITV ACCOUNT
TAX ACCOUNT
REST OF THE U'ORLD ACCOUNT

PRICE AND QUANTITY EXOGENOUS
qu^ilTTTY EXOGENOUS
PRICE EXOGENOUS

PQ
o
P

I

tJr(.,

I
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84
85
86
87
88
89
90
9l
92
93
94
95
96
97
98
99

roo
ror
t02
r03
t04
r05
r06
t07
r08
r09
tro
lrl
ll2
r t3
It4
rt5
r16
lt7
tt8
r19
120
t2l
122
123
124
r25
126
127
128
129
t30
r3r
r32

t5
40

2

tr4
r38
80

T^BLE S^T(ACC,ACC) SOCI^L ACCO'NTII{G IATRIX FOR THAILAND IN I98O

FAC.LABOR
TOT-C-tlro
TOT-C-SERV
HOUSE-INCI
COIPANIES
GOVRN-IilCI

424

TOT-C-SERV+ FOR-C-I]aO
TOT-C-IND -4
TOT-C-S€RV
}()USE-IXCI
COIPA}IIES
GOVRil-II{CT

FAC-C-AGRr FAC-C-tilD FAC-C-SERV
6t

82
35

FOR-C-SERV TOT-C-rrao

-t t

+
HOUSE-TCON
l()usE-con
iousE-otsc
COTPANIES
GOVRN-IXCI
SAVINGS
CI-CP-AGRI
cr-cP-rr{o
CI.CP.SERV

+
}IOUSE-INCI
c(nPAxrEs
GOVRN-ITICI
GOVRN-COr{S
sAVrilGs
CI-CP-AGRT
CI-CP-INO
CI-CP-SERV

HOUSE-IXCI
443

COIPAT{IES
4

r0

HOUSE-TCOil HOUSE-COIT HOUSE-OISC

392
llr

a6
23

2

t8
55
38

8s
2

64

6
I

72

83
365

GOVRil-tr{CI
I

to

GOVRN-CONS

CAP-F-AGRI CAP-F-INO CAP-F-SERV

I
75

+ sAvlltcs
CAP:F-AGRI 38
CAP-F- II{D 66
CAP-F-SERV E5
CI-CP-AGRI
cr-cP-rlto
CI-CP-SERV

+ ACT-il-AGRI
FAC-LABOR 14T
FAC-C-AGRI 35
FAC-C-IilO

l7
2t

ACT.N-INO
g2

ACT-N-SERV
r9r

I

tt
5
I

6r
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r33
134
135
r36
r37
t38
r39
r40
l4l
142
r43
144
r45
r46
147
148
r49
r50
t5l
t52
r53
t54
r55
r56
157
r58
159
r60
l6l
162
t63
t64
165
r66
t67
168
r69
170
l7l
172

FAC-C-SERV

ACT-N-AGRI
AcT-N-lNO
ACT-N-SERV
CI-CP-AGRT
CI-CP-IND
CI-CP-SERV

+
ACT-G-AGRI
CI-OI-AGRI
CI-IX.AGRI
INOR-TAX
R.O-T'ORLD

+
ACT-G-IilD
cr-Dx-lND
CX-IM-IND
INOR-TAX
R-O-BORLO

+
ACT-G-SERV
CT-DT-SERV
cr-tr-sERv
INOR-TAX
R-O-U'ORLD

+
FOR-C-INO
FOR-C-SERV
r-rousE-Ir{cx
GOVRN-INCI
S^VINGS
CT-EX-AGRI
cI-ex-Ir{D
CT-EX-SERV

ACT.G-AGRI
r76

CTI-DT-AGRT
227

ACT-G-IND

t53

+

a2

ACT-G-SERV

273
t2
49

tt4
cil-II-AGRt Cf,-CP-AGRI

22',
3

CI-II-INO CI-CP-IND

22
40
63

47
232
89

CT-EX-AGRI
74

CI-OI-INO
462

29

CT-DT-SERV
4r6

3

CI-EX.INO
59

cm-Ex-sERv
32

CM-IM-SERV cx-cP-sERv

433
26

2 I
2

49r
201

r9
t82

l7

INOR-TAX

7l

R-O-T'ORLO
-4

-t I
5
3

49
77
59
32

26

I

tJt
tJr

!
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t74
175
r76
177
178
r79
r80
r8l
r82
r83
184
r85
186
r87
r88
r89
r90
r9t
r92
r93
t94
r95
r96
197
198
r99
2AO
201
202
203
204
205
206
207
204
209
2to
2ll
212
213
214
215
216
217
218
2t9
220
221
222

IOIST

TABLE SPEC(ACC.ACCC)

FAC.LABOR

SPECIFICATIONS FOR THAILANO BASE TOOEL

FAC.C-AGRI FAC-C.IND F^C.C-SERV
IOI ST

IOIST
IDIST

FOR-C-SERV TOT-C-lNO

IDIST

TOT.C-SERV+ FOR-C-IND
TOT-C-INO IDIST
TOT-C-SERV
HOUSE-INCI
COTPANI ES
GOVRN-INCI

TOT-C.IND
TOT-C-SERV
HOUSE-INCT
COIPAilI ES
GOVRN-INCT

+
HOUSE-TCON
HOUsE-comt
HOUsE-Dr sc
COTPANI ES
GOVRN-INCT
SAVINGS
CI-CP-AGRI
cm-cP-INO
CI-CP-SERV

+
HOUSE-INCf
COIPANI ES
GOVRN-I}ICT
GOVRN.CONS
S^VINGS
CT-CP-AGRI
CI-CP-tND
CT-CP-SERV

HOUSE-INCT
IOI ST

COTPANIES
IDIST

IDIST

IOIST

HOUSE-TCON HOUSE-COTII HOUSE-DISC

UNSPEC
UNSPEC

TDIST
IDI ST
totsr

QEXO
QEXO
QEXO

ACT-N-SERV
cEs

IOIST
IDIST
IDI ST

VSHR
VSHR
VSHR

tJr
Or

IOIST
IDI ST
IOI ST

GOVRT{-INCI
TEXO
TEXO

GOVRN-CONS

TEXO
UXSPEC

QSHR
qSHR

CAP-F-AGRI CAP-F-INti' CAP-F-SERV* SAVINGS
CAP-F-AGRI VSHR
CAP-F-IND VSHR
CAP-F-SERV VSHR
Cll-CP-AGRI
cr-cP-tilD
CI.CP.SERV

+ ACT-N-AGRI
FAC-LAAOR CES
FAC-C-^GRI CES
FAC-C-INO

IO
TO IO

IO
IO

ACT-N- I ND
CES

cEs



GAIS 2.OO IAI CIS
GAIS-TV IIPLEIE}ITATIO}I OF A SAI BASED IOOEL
DEFIXITTO}I OF CELL SPECIFICATIONS

lOl2SlgS llt48:53 PAGE 6

223
224
226
226
227
228
229
230
23t
232
233
234
235
236
237
234
239
240
24t
242
243
244
245
245
247
248
249
250
25t
252
253
254
255
256
257
258
259
260
26r
262

FAC-C-SERV

+
ACT-N-AGRI
AcT-t{-rxo
ACT-X-SERV
CI-CP.AGRI
cr-cP-rlro
CI-CP-SERV

ACT-G-AGRI
CI-III-AGRT
CI-II-^GRI
IXDR-TAX
R.O-UORLD

ACT-G-tNO
CI-DI-II{D
CL-II-tND
INDR-TAX
R-O-mnLD

+
ACT-G-SERV
CI-DI-SERV
CI-II-SERV
INOR-TAX
R-O-I()nLD

+
FOR-C-IND
FOn-C-SERV
}OUSE-IilCI
GOVR}I-INCI
SAVINGS
CI-EX-AGRT
cr-Ex-tNo
CI-EX-SERV

ACT-G-AGRI
to

CI-III-^GRT
IO

^CT.G-IND
to

cr-Ex-AGnl
to

ITAX

CI.DI-SERV CI-EX-SENV
TO IO

ITAX

II{DR-TAX

cEs

^CT.G.SERV

IO
IO
to
to

CI-IT-AGRI CI-CP-AGNI

cEs
GES

ITAX
IIPORT

CI-II-INO CI-CP-IND

cEs
cEs

ITAX
IIPORT

CI.II-SERV CI-CP.SERV

cEs
cEs

IIPONT

IO
IO
IO

IO
IO
ro

+

+

ITAX

CI-DI-I}ID
to

IDIST

ITAX

CI.EX.tND
to

!

t

R-O-TORLD
FEXO
FEXO
FEXO
FEXO

ur{sPEc
EXFORT
EXPORT
EXFORT
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26,4
265
266
267
268
269
270
27t
272
273
214
275
276
277
27A
219
280
28r
242
283
2e4
285
286
287
284
289
290
29r
292
293
294
295
296
297
298
299
300
30r
302
303
304
305

0.s

0.6

o.E

TABLE AINF(ACC.') ACCOU}{T IXFORIATION TABLE

GROUP FIX SIGTA
IF
IF
IF
IF
NIF
NTF

INST
IilST
INST
IilST
INSTC
INSTC
rNST
INST
IlrsTc
INSTG
Ac
AC
AC
Ac
Ac
AC
AC
AC
AC
AC
AC
AC
AC
AC
AC
AC
AC
AC
AC
AC
AC
TAX
ROI'

t.5

FAC.I-ABOR
F^C-C-AGRI
FAC-C.I}ID
FAC-C-SERV
FOR-C-INO
FOR.C-SERV
TOT.C-IND
TOT-C-SERV
IOUSE-INCI
lousE-TcoN
ll()usE-corr
HOUSE-DISC
C()IPANTES
GOVR}I-INCI
GOVRX-CONS
slvlNGs
CAP-F.AGRI
CAP-F-ItIO
CAP-F.SERV
ACT-il-AGRI
ACT-G-AGRI

^CT-N-INDACT-G-l1rO
ACT-N-SERV
ACT.G-SERV
CI-DI-AGRI
CI.EX-AGRI
CT-II-AGRI
cr-cP-AGRI
cl-or-lxo
cI-EX-lNO
CI-II-I]{D
CI-CP-II{D
CI-OI.SERV
CI-EX-SERV
cr-l.r-sERv
CI-CP-SERV
I}IDR-TAX
R-O-TORLO

P
a
a
a

a

o.8

3.O

P

4

yr
@
.l
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307
308
309
3lo
3tI
3r2
3!3
3r4
3r5
316
317
3r8
3r9
320
32t
322
323
324
32s
326
327
328
329
330
331
332
333
334
335
336
337
338
339
340
341
342

PSOL
QSOL
YSOL
sAf,s
CSAI

PARATETER ETA(ACCEX) EXPORT DETIAND ELASTICITIES
/ cm-Ex-AGRr 6.0, Cil-EX-INO 2.6. Cm-EX-SERV 2.3 /

PARAMETER CINF(ACC,ACC.') CELL INFORTATION TABLE;

CI!{F(ACC,ACCC,'TBASE') = SAI(ACC.ACCC) ;
CtllF(ACC,ACCC,'SPECS") = SPEC(ACC,ACCC) ;
CINF(ACCEX,'R-O-tORLo", "ETA') = ETA(ACCEX) ;

. DEFINE THE EXPERITENT IilFORTATION

SCALAR DELTA ABSOLUTE CHANGE IN AGRICULTURAL TAX RATE;
OELTA = O.OI;

crNF('rNDR-TAX"'CI-EX-AGRI",'THETA-) =
. sAr (' r NDR-TAX"'CI-EX-AGR I - ) /SUr (ACC, SAr( ACC,' CI-EX-AGRr' ) )

. DEFTilE SETS ANO TABLES FOR STORING THE TODEL SOLUTIONS

SET VERSIONS / BASE
LSFE
LSBC
LCFB
LCBC

PARAfETER

+ DELTA;

BASE CASE
LAEOR SURPLUS FREE TO BORROW CASE
LABOR SURPLUS BORNOWING CONSTRAINED CASE
L^BOR CONSTRAINEO FREE TO BORROU CASE
LAEOR CONSTRAINEO BORROUING COilSTRAI}IED CASE /

sAfs ( Acc . Acc, vERstoNs )
cs^r(Acc, Acc . vERsrolrs )
PSOL(ACC. vERSTONS)
QSOL(ACC. vERSrOr{S)
YSOL(ACC, vERSTOXS)

SAilS
PRICE SOLUTION SATS
PRICES
QUANTITIES
ACCOUilT TOTALS:

SOLUTION
CONSTANT
SOLUTIOX
SOLUTION
SOLUTION

ACC,-AASE') = I i
ACC."BASE") = SUI(ACCC. SA*(ACC,ACCC) );
ACC.'BASE") = QSOL(ACC,'8ASE');
ACC,ACCC, "BASE") = SAil(ACC,ACCC) ;
ACC,ACCC, "BASE') = SAil(ACC.ACCC) I

I
tt
ro

t
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344
345
346
347
348
349
350
35r
352
353
3s4
355
356
357
3s8
359
360
36r
362
363
364
365
366
367
368
369
370
37r
372
373
374
375
376
377
378
379
380
38r
382
383
384
385
386
387
388
389
390
39r
392

. DEFINE AND SOLVE THE LABOR SURPLUS FREE TO BORROU TODEL

XODEL THAILANO I ACC, AINF, CTNF /I
SOLVE TTIAILAND USING TV:

PSOL(ACC. "LSFB" )
QSOL(ACC. "LSFB" )
vsoL(Acc, "LSFB" )
sArs(Acc,Accc, "LSFB'
csAx(Acc,Accc, "LsFB"

PSOL(ACC. "LSBC" )
QSOL(ACC, "LSBC" )
YSOL(ACC, "LS8C" )
sArs(Acc,Accc, "LsBc- )
csAI(ACC. ACCC,'LSBC' )

PSOL(ACC, "LCBC" )
QSOL(ACC, "LCBC" )

= AINF(ACC,"PSOL");
= AtNF (ACC, ..QSOL..) ;
= AINF(ACC, "YSOL");
= crxF(Acc,Accc. "TsoL.. ) i
= crNF(Acc.Accc. "QcsoL" )

rlrF (Acc. "PSOL.' ) ;
rr{F (Acc, ,,QSOL.. ) ; .

rNF(ACC, -YSOL.,) ;
INF(ACC,ACCC. "TSOL" ) ;
INF(ACC,ACCC, "QCSOL" ) ;

rNF(ACC, "PSOL.,);
rNF(ACC,,.QSOL") i

)
)

. OEFINE ANO SOLVE LAEOR SURPLUS BORROWING CONSTRAINED IIODEL

AIt{F('SAVINGS",'FIX") = O;
CINF("SAVI WORLD","SPECS") = FEXO;

SOLVE THAILAND USING TV3

rNF(ACC. ..PSOL..) ;
INF(ACC, "QSOL" ) t
rNF(ACC...YSOL,.):
rNF (ACC. ACCC, 'TSOL" )
rilF(ACC,ACCC, "qCSOL"

AINF(-SAVINGS" "FIX") = Q;
CINF( "SAVINGS', "R-O-wORLO",'SPECS') = UXSPEC;

. DEFINE AND SOLVE THE LAAOR CONSTRATNED FREE TO BORROX' TODEL

AIt{F('FAC-LA8OR","FIX') = Q:

SOLVE THAILAT{O USING TV;

PSOL(ACC, "LCFB')
QSOL(ACC, "LCFB" )
YSOL(ACC.'LCFB- )
sArs(Acc, Accc, " LcrB- )
csAr(Acc, Accc, "LcFB" )

=A
=A
=A
=C
=f,

=A
=A
=A
=t

. DEFIT{E AND SOLVE LABOR COT{STRAINED BORROTING CONSTRAI}IED IODEL

AINF(-SAVINGS","FIX") = 0;
CINF("SAVINGS", "R-O-WORLD", "SPECS") = FEXO;

SOLVE THAILANO USING TV;

CAo
I

=A
=A
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39s
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YSOL(ACC,"LCBC") = AINF(ACC,'YSOL");
SAIS(ACC,ACCC, "LCBC') = CINF(ACC.ACCC. "TSOL") i
CSAI(ACC.ACCC, "LCBC") = CINF(ACC.ACCC. "QCSOL" ) ;

I

CA
F
I
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NATIONAL ACCOUNT AGGREGATES IN CURRENT PRICES
NATIONAL ACCOUNT AGGREGATES IN CONSTA}IT PRICES
PRICE INOICES OF NATIOHAL ACCOUNT AGGREGATES
ELASTICITIES OF NATIONAL 

^CCOUNT 
AGGREGATES Til CURRENT

PRICES
ELASTICITIES OF NATIONAL ACCOUNT AGGREGATES IN CONSTANT

PRICES
ELASTICITIES OF PRICES;

= sur(coNs,ysoL(coNs.vERStoNS) ) :
= YSOL('SAVINGS4,VERSIONS) ;
= SUll(ACCEX,SAIS(ACCEX,'R-O-wORLO",VERSIONS) ) I
= SUI(ACCIT. SATS( "R-O-UORLD..ACCII.VERSIONS) ) :
= AGGCUR('COt{SUrpTt{' .VERSIONS) +

AGGCUR( "INVESTTENT' .VERSIONS) +
AGGCUR('EXPORT. .VERSIONS) -
.AGGCUR (. tIPORT", VERSIONS) ;

= SUt(ACCFAC.YSOL(ACCFAC,VERSIONS) ) ;
= VSOL( "FAC-LA8OR",VERSIOilS) ;
= YSOL(.GOVRil-INCX" .VERSIONS) :
= SAIS( "SAVIIIGS", "R-O-tORLD".VERSIOI{S) ;

( AGGCUR(LTNCU,VERSTONS)/AOGCUR(LrNCU, "BASE") -t ) /DELTA;( 
^GGCON(LINES,VERSIOIS)/^GGCON(LIilES, 

"B^SE" ) -I )/DELTA;( PRICES(LIilES.VERSIONS)/PRICES(L[NES,'8ASE") -t )/DELTAi

397
398
399
400
40 I
402
403
404
405
406
407

408

SET

PAR^IIETER AGGCUR(LINCU.VERSIONS)
AGGCON( LIlrES, VERSrOr{S)
PRICES( LINES, VERSIONS)
ELASTCU ( LINCU. VERSIONS)

ELASTCO( LTNES, VERST OilS )

EL^STPR ( LINES. VERSIONS)

AGGCUR (' COilSUIIPTN', VERSIONS)
AGGCUR ('TNVESTTENT- , VERSIOilS)
AGGCUR ( "EXPORT" . VERSIONS)
AGGCUR ( 'IIPORT' . VERSIONS)
AGGCUR ('GDP-TARKET' . VERSTONS)

LINCU LINE ITETS FOR CURREXT PRICE STMIARY TAALES
/ coNsurPTlt , ll{vEsTltEIT, ExPoRT , IIPORT , GOP-ilARKET,

GDp-FACTOR, LABOR . GOVRN-REVN. BOP-DEFICTI
LIIES(LINCU) LII{E ITEIS FOR PRICE ANO CONSTAT{T PRICE SUNARV TABLES
/ coNsurPTN , IilvEsTfENT, EXPORT , IXPORT , cOp-tARKET.

GDP.FACTOR, L^BOR I

409
4to
4l I
412
4r3
414
415
4r6
4t7
4t8
4r9
420
421
422
423
424
425
426
427
428
429
430
43t
432
433
434
435
436
437
438
439
44fJ
441

I

CA
l9AGGCUR

AGGCUR
AGGCUR

.GOP:FACTOR " . VERSTONS)
"LABOR",VERSIONS)
.GOVRN-REVN ", VERSI ONS

AGGCUR ('BOP-DEF I CT" , VERSIONS

AGGCON( "CONSUTPTN",VERSIONS) = SUT(CONS,QSOL(CONS,VERSIONS) ) ;
AGGCOil("Ir{vESTtEilT',VERSIONS) = QSOL("SAVINcS',VERSIONS) I
AGGCON(-EXPORT",vERStOl{S) = SUI(ACCEX,CSAI(ACCEX,"R-O-TORLD-,VERSTONS
AGGCON('ttPORT",VERSIONS) = SUil(ACCIil,CSAI("R-O-h,ORLD",ACCIil,VERSIONS
AGGCON ( "GOP-IARKET", VERSIONS) = AccCOt{( "COI{SUIPTN', VERSIONS) +

AGGCON(' IilVESTTENT-,VERSIONS) +
AGGCON( "EXPORT",VERSTONS) -
AGGCON ( " rrPORT" , VERSIOXS) ;

AGGCoil ('GoP-FACTOR-, VERSIONS) = SUI(ACCF]iC.QSOL(ACCFAC, VERSIONS ) ) I
AGGCOil("LABOR",VERSIONS) = QSOL("FAC-LABOR".VERSIONS):

PRICES(LINES,VERSIOilS)=AGGCUR(LINES,VERStOilS)/AGGCOil(LINES,VERSIONS)i

)
)

))r
))r

ELASTCU(LINCU.VERSIONS) =
ELASTCO(LIl{ES,VERSIONS) =
ELASTPR(LINES.VERSIONS) =

OISPLAY AGGCUR,AGGCON. PRICES,ELASTCU,ELASTCO,ELASTPR;
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SYIBOL

AC

ACC

Accc

ACCCP
AccEx

ACCFAC

ACCTI

AGGCON

AGGCUR

AINF

cEs

CINF

CONS

CSAH

DELTA
ELASTCO
ELASTCU
ELASTPR
ETA
EXPORT
FEXO

TYPE

ACRNT

SET

SET

SET
SET

SET

SET

PARAT

PARAT

PARAM

ACRITT

PARAT

SET

PARAX

PARATI
PARAT
PARAII
PARAM
PARAX
ACRN[
ACRNX

REFERENCES

DECLARED
2e7
296

OECLARED
REF
346
366
393
340
364
39t

DECLAREO
354
3t3
382

OECLAREO
OECLARED
coirrRoL

DECLAREO
432

DECLAREO
427

OECLAREO
433

DECLARED
420

2.437
OECLAREO
ASSIGilED

352
393

OECLAREO
235

DECLAREO
3r3
354

DECLARED
4?4

OECLAREO
REF

DECLAREO
DECLARED
OECLAREO
OECLAREO
OECLAREO
DECLARED
DECLARED

DEFINED
2A9
298

OEFINED
3t2
351
378
395
342
366
393
REF
367
341
395

OEFINED
DEFINEO

4t3
DEFINED

ASSIGNED
427

ASSIGNED
ASSIGNEO
ASSIGNED
ASSIGNED

OEF I NED
OEF I NEO
OEFINED

76
29o
299

3
3r3
352
379

CONTROL
350
367
394gt2
381
342

REF
291
300

IIPL.AS}I
322
353
380
312
35r
378
395' 3r3
302
3s3

285
294
303
376
34t
364
39r
338
354
38r

342
CONTROL

367

76
288
297

3
56

350
367
394
34r
365
392

56
366
339
394

45
49

3t4
47

333
426
3r8
408
407
409
307

59
60

283
292
30r
348
339
354
38 l
3r3
352
379

284
293
302
36r
340
363
382
322
3s3
380

389
342
365
392
339
363
382

286
29s

REF 3r4

REF 4r9

REF 414

4r3 426

432 CONTROL

42't CONTROL5I OEFINEO

405 ASSTGNED
REF 428
4O4 ASSIGNED
421 .422
44r
264 DEFINED
358 369
363 364

58 OEFINED
236 242
3IO ITPL-ASN
3t4 322
366 367
53 OEFINED

46
50

426
48

52

339
394
354

34t
395
366

353
3r2
38r

312
353

36r
346
380

26r
256

376
3s0
39t

262
257

4r9

414

223

424
429
4lt
REF

425
430
412
4t5

426
43r
413
4r6

427 428
435 21438
414 4t5
417 4t8

432
44t
4r9
435

348
REF
379

389
35r
392

58
243
348
359
38r

54

REF
249
36r
370
382
REF

3.220
250
376
387
394
4ll

264 IIIPL.ASN
374 386
365 378

342 354

22t 222

389 ASSIGNED
REF 346
395
4?4 CONTROL

3A2 395

437 438

367

4t I

4393r9
438
457
439
308

s9
60

REF
REF
REF
REF
REF
REF
REF

322
441
44t
441
3r4
260
255

cI\(,
I

258
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IOI ST

IIPORT
INST

INSTC
IO

ITAX
LINCU
LINES

NIIF

PQ
PRICES
PSOL
a

QEXO
QSHR
QSOL

ROW
SAil

SAilS

SPEC
TAX
TEXO
THAILANO
UNSPEC

vExo
VSHR

ACRNX

ACRNH
ACRNM

ACRNT
ACRNII

ACRNT
SET
SET

ACRNII
ACRNM
ACRNT
ACRNT
PARAX
PARAT
ACRNil

ACRNTI
ACRNT
PARAII

ACRNT'
PARAII

PARAT

PARAf,
ACRNtl
ACRNIt
IODEL
ACRNT

ACRNf,
ACRNT

359
DECLARED

r8s
204

DECLARED
DECLARED

279
DECLAREO
DECLARED

224
DECLARED
OECLARED
DECLARET)

CONTROL
DECLARED
DECLARED
DECLAREO
DECLARED
OECLARED
OECLARED
DECLAREO

369
DECLAREO
DECLARED
OECLAREO

REF
OECLAREO
DECLAREO

3,42
DECLAREO

REF
DECLAREO
OECLAREO
DECLARED
OECLARED
DECLARED

370
DECLAREO

4r5
425

2.435
4t5
424

DECLAREO
OECLAREO

213
OECLAREO

387
6l

2f t86
206
62
74

2AO
75
63

3.229
64

397
400
435

72
73
a2
80

406
334
8l

374
65
66

335
340

78
84

326
4r6
426
437
4t9
432
68
69

214
336

DEFINED
2.147

258
DEFINEO
OEFIT{EO

OEFINEO
DEFINEO

3.230
DEFINED
DEFINED
OEFINEO

438
DEFINED
DEFINED
DEFINED
DEFINEO

ASSIGNED

^SSIGNEDDEFINEO

DEFINED
DEFINED

ASSIGNEO
424

OEFINEO
DEFINEO

6t
2. l8g

REF
t9t

3s3

REF
4r9
429

coi{TRoL
422
437

2.179
196

252
275

281
226

269

r99

392

339

394

r99

393

r78
r9s

62
74

REF
REF

238
273

245
274

177
r94

267
271
267

r84
202

276

242
227

270

34r

389
259

75
63

3.23 I
64

398
40r
439

72
73
g2
80

435
338
8l

REF
REF

2.231
REF
REF
REF

277
2.21|5
2.241
3.237
2.437
2.435

274
3r2t6
2.248
2.244

CONTROL
2.438

25 I
437

2*439

MF

P

REF
REF
REF

268
272
305

REF
350
REF

2.439
363
268

441
378
269

6s
66

339
425

78
84

REF
REF
351
432
REF
REF

197
208
364
433
305
3r2

198
209
379

I

chs
I

39
27 282

I
o

366

2.322

381332 ASSIGNED
4r3 414
174 OEFINEO
77 OEFIXED
67 DEFINED

346 DEFINED
70 DEFINEO

34r
422
174
77
67

346
70

REF
REF
REF
REF
REF

313
304
202
348
r92

203
36r
r93

205
376
206

VERSIONS SET OEFINED
417
427
438
420
433

oEFlt{Eo
OEFINEO

326
4r8
428
439
421
435

68
69

4t I
420
430
4tt
424
438

412
421
43r
412
425
439

413
422
432
4r3
426

414
424
433
414
427

REF 197 r98

vsoL PARAI ASSIGNEO 340 352 36s 380

212



G rs 2.oo tBr crs
GAIS-TV IIPLETE}ITATION OF A S^I BASED IIODEL
SYIAOL LISTING

SYTBOL

SETS

l0l29l85 lt:4E:53 PAGE t4

ACC
ACCC

^cccPACCEX
ACCFAC

^CCIIcoxs
LINCU
LIilES
VERSIOI,IS

TYPE REFERE}ICES

REF 4tr 412 419 420 421

ACCOUT'T SET FOR THE THREE SECTOR THAIL^ND DEIONSTRATION IODEL
ALI^SEO UITH ACC
SET OF COIPOSITE CONOOITY ACCOUNTS
SET OF EXPORT COTTODITY ACCOUI{TS
SET OF F^CTOR ACCOUNTS
sET OF TTPORT COffi)DITY ACCOUT{TS
SET OF CONSUIPTION ACCOUNTS
LINE ITEIS FOR CURRENT PRICE ST'TARY TABLES
LINE ITEIS FOR PRICE ANO CONSTANT PRICE SUTTARY TABLES

ACTIVITY OR COIXOOITY ACCOUilT
COilSTANT ELASTICITY OF SUBSTITUTIOT{ FU]ICTION
EXPORT SPECIFICATION
FIXED IN FORETGN EXCHAI{GE
Ii{COTE DISTRIEUTION
IIPORT SPECIFICATION
INSTITUTIO}IS INCOTE A}IO TRAXSFER ACCOUNT
II{STI TUTIONS COTSUIPTION ACCOUI{T
LEOI{TIEF PROOUCTTOT{ FUi{CTtOil
INDIRECT TAX SPECIFICATIOT{
IARI(ET FACTOR ACCOUT{T
NON IANTET FACTOR ACCOUNT
PRICE EXOGENOUS
PRICE ANO OUANTITY EXOGENOUS
OU^NTITY EXOGENOUS
EXOGENOUS QUAXTITY COT{ST'IPTTON SYSTET
FIXED QUAITITY S}I^RES CONSUTPTION SYSTET
REST OF TTIE TORLO ACCOUNT
TAX ACCOUilT
EXOGENOUS VALUE TRAXSFER
UNSPECIFIED
EXOGENOUS VALUE CO}ISUTPTIOII SYSTET
FIXED V^LUE SHARES CONSUMPTIOil SYSTEX

ACRONYIS

AC
cEs
EXPORT
FEXO
IDI ST
IIPORT
INST
INSTC
to
ITAX
IF
IIIF
P
PO
o
QEXO
QSTIR
ROT -

TAX
TEXO
UNSPEC
VEXO
vsHR

CA
l!'l
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AGGCOX
AGGCI',R
AINF
CINF
CSAI
OELTA
ELASTCO
ELASTCU
ELASTPR
ETA
PRICES
PSOL
QSOL
sAr
SATS
SPEC
vsoL

XATIONAL ACCOUilT 
^GGREG^TES 

IN CONSTANT PRICES
}IATIO}IAL ACCOUNT AGGEEGATES IX CURRENT PRICES
ACCOUilT I}IFORIATION T^BLE
CEI.L TNFORIATIOX TAALE
CONSTAilT PRICE SOLUTION SAIS
ABSOLUTE CH^I{GE IN AGRICULTURAL TAX RATE
ELASTICITIES OF NATIONAL ACCOUNT AGGREGATES IN CONSTANT PRICES
ELASTICITIES OF NATIOil^L ACCOUNT AGGREGATES IN CURRENT PRICES
ELASTICITIES OF PRICES
EXPORT OEIAND ELASTICITI€S
PRICE IT{DICES OF IATIONAL 

^CCOUNT ^GGREGATESSOLUTION PRICES
SOLUTTOI QUAilTITIES
SOCIAL ACCOUNTING IATRIX FOR THAILANO Iil I98O
SOLUTION S^IS
SPECIFICATIONS FOR THAILAXD AASE IODEL
SOLUTIOil ACCOUNT TOTALS

I(X)ELS

THAILAT'D

COIPILATIOT TIIE = r. r82 sEcoNDs

(
o\
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526. OOO
r 89. OOO
r 68. OOO
2ro.ooo
673 - OOO
602.OOO
424.OOO

523. r5t
r88.00r
r 66. O55
204.252
668.9s4
598 .43 r
420.43 r

LCFB

.44I PARATETER AOOCUR N^TIONAL ACCOUNT AOGREGATES IN CURNENT PRICES

A^SE LSFB LSBC LCFB LCBC

CONSUTPTN
INVESTIENT
EXPORT
ITPORT
GOP-IARKET
GDP-FACTOR
LABOR
oovRr{-REvN
BOP-DEF I CT

CONSUTPTN
INVESTXENT
EXPORT
IIIPORT
GOP-IARKET
GOP-FACTOR
LAEOR

44I PARAMETER AGGCON

BASE

526.OOO
r89. OOO
r 68.000
2ro.ooo
673 . OOO
602. OOO
424. OOO

97.OOO
49. OOO

523.769
r88.953
r 67. 286
209.286
670.722
599.3 r 7
42t.83t
97.Ssr
49. OOO

522.543
188.753
r 66. O95
208.785
668.605
597 .457
420.834
96.995
49.690

LSFB

s22. 096
r87.667
r 66. 252
209.252
667.763
596.748
420.431
96.8r9
49. OOO

LSEC

523.656
r88.53s
r 67.407
209. ror
670.497
599. t32
421 .724
97.300
48.694

LCFA

525.526
r 89. O00
t67.5t I
209. tor
672.937
602. OOO
424. OOO

o.996
0.998
0.999
r.o00
o.996
0.99s
o.995

LCBC

NATIONAL ACCOUNT AGGREGATES IN CONSTANT PRICES

44I PARAIETER PRICES PRICE IilOICES OF ilATIONAL ACC(X.|NT AGGREGATES

EASE LSFB LSEC LCFB LCBC

523.421
r89. OOO
r 65.83 r
208.785
669 - 467
598.834
420.834

525.527
r89.375
r 67.348
209.286
672.963
602. OOO
424.OOO

r.ooo
r.ooo
r.ooo
r.ooo
r.ooo
r.ooo
l.OOO

o.998
0.998
t.ool
r.ooo
0.998
o.997
r.ooo

o.997
0.998
r.ooo
r .000
0.997
o.996
o.995

I
C'T

cor{surPTN
INVESTXEilT
EXPORT
ITPORT
GOP-f,ARKET
GOP-F^CTOR
LABOR

o.998
o.999
r.oo2
r .000
o.999
o.998
r.o00

44I PARAMETER ELASTCU ELAST.ICITIES OF NATIONAL ACCOUNT AGGREGATES IN CURRENT PRICES

LSFB LSBC

CONSUMPTN
INVESTTET{T
EXPORT
If,PORT

LCEC

-o.424
-o. o25
-o.425
-0.340

-o.657
-o.l3t
-r. t34
-0.578

-o.742
-o.705
-r.o40
-0.832

-o.446
-o.246
-0.3s3
-o.424
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/t.l PARAIETER ELASTCU ELASTICITIES OF NATIONAL ACCOUT{T AGGREGATES IN CURREIT PRICES

LSFB LSBC LCFE LCEC

GOP-IARI(ET
GOP.FACTOR
LABOR
GOVRT{-REVN
BOP-DEFICT

CONSUTPTN
INVESTTE}IT
EXPORT
INPORT
GDP-I^RKET
GDP-FACTOR
LABOR

CONSUIPTil
INVESTTEI{T
EXPORT
GOP-IARKET
GDP-FACTOR
LABOR

EXECUTTON TIIE

-o. 770
-o.872
-o.8a2
-o. r86

-o.372
-o.a76
-o.537
o.309

-0.624

.4T PARAIETER ELASTCO ELASTICTTIES OF T{ATIONAL ACCOUNT AOCREGATES IN CO}'STANT PRICES

LSFE Lsoc LCFB LCAC

-o.653
-o.755
-o.7a7
-o.oo5

r.409

-0.490

-r.291
-o.578
-o.525
-o.526
-o.747

LSFB

-0. 168
-o. r3t
o. r59

-o. r 29
-o.230

-o.330
-o.4.6
-o.5r r
0.362

44I PARAIETER ELASTPR ELASTICITIES OF PRTCES

LSBC LCFB

-o.542
-o.529
-r. r58
-o.832
-o.60r
-o.593
-o.642

-o.202
-o. r78
o.rt9

-o. r78
-o.28 r

-0. oso

-0.29r
-0.428
-0. oo9

-0.o90
0. r98

-o.388
-o.340
-o.oo5

LCBC

-0.356
-o.246
-0. 062
-0.363
-0.476
-0.537

-o.334
-o.223
-o. o37
-o-333
-o.446
-o.5 r r

2.2rO SECONOS

I

oo
I
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