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1.-....Introduction

This memorandum describes the implementation by the Industries
Assistance Commission (IAC) of the WALRAS model of the Australian

economy .

WALRAS is an international general equilibrium model, developed by the
Secretariat of the Organisation for Economic Co-Operation and
Development (QECD). The model was designed to provide estimates of the
effects of agrictltural policies in the major agricultural trading
regions of the QECD. The model contains six regional meodels,
representing the economies of Australia, Canada, the European Economic
Community, Japan, New Zealand and the United States of America. This
memorandum describes the implementation by the IAC of one of the

regional models.

WALRAS was designed as a long run, comparative statie, non-linear
model. In implementing the model the OECD Secretariat adopted a
non-linear solution procedure. In implementing the Australian regional
model the IAC has linearized it, and has employed the GEMPACK software
system for linearized computable general equilibrium models (Codsi and
Pearson, 1988).

No links exist at the time of writing between the regional models in
WALRAS. The QECD Secretariat proposes to link the regional models, by
adding equations relating each region's exports and export prices to the

other regions' imports and import prices.

The existing state of the WALRAS model is deseribed, and proposals for

its future development are outlined, in a note by the QECD Secretariat.1

1 QECD (1988a).



2. The Structure of the Model : T

2.1 Introduction

This section describes the structure of the I[AC version of the WALRAS
model of the Australian economy. The equations of the model are listed

in-Table 1, the variables in Table 2, and the parameters in Table 3.

- -This section describes the model in its original, non-linear form. The

linearized equation system is presented in Section 3.

"<iThe ‘text of this section briefly summarizes the equation system, which
is intended to be consistent with the system implemented'by the OECD
(with one exception, noted in Section 2.10 below). It is not intended
as a self-contained exposition of the equation system. The reader is
referred to OECD (1988a) for a derivation of the demand equations from
the underlying utility and production functions.

--The ‘model distinguishes three primary factors, thirteen single-product
industries, and thirteen commodities. Each commodity is differentiated
by source into a domestically produced and an imported variety. For the
consumer demand system a different, ten commodity classification is
adopted, with each commodity again ©being differentiated into

- domestically produced and imported varieties, The commodities defined

By the ten commodity classi;éation ‘are called consumer commodities;

where nécessary for clarity, the commodities defined by .the-:thirteen

commodity classification are called producer commodities-

The model distinguishes five categories of final demand; investment,
consumption, exports, government demand and change in stocks. However,
government behaves in some respects more like a producer than like a

source of final demand, since it demands not only commodities but also

primary factors. ’

Since the equations presented in this section are expressed, not in
percentage changes in variables, but in levels of variables, the units
of each variable must be specified. The convention adopted here is to

define units of each commodity such that the initial basic price of each



commodity is equal to one dollar. Units of primary factors are likewise
defined such that the initial price of each factor to each in&détry is

equal to one dollar.

. The utility and production functions in WALRAS are nested. The
_arguments . of the higher level functions in the nested system are
- _composite commodities or composite factors, which are defined in the

lower levels of the system by sub-production or sub-utility functions.
Units of each composite commodity are defined such that the initial

price of each composite commodity to its user is equal to one dollar.

-- -The notation employed in this section is generally consistent with that
in OECD: (1988a). The main changes arise from the adoption in this

memorandum of a convention that each symbol denoting the level of a

variable should be in upper case; while the percentage change in the

[

--_:variable-is denoted by the corresponding lower case symbol.

i

2.2 Demand for Inputs into Current Production

!

WALRAS distinguishes 13 single-product industries. In each industry,
- the production function is Leontieff in the production commodities and
real value added. Usage of each commodity is defined as a constant-
elasticity-of-substitution (CES) function of usage of the domestically
produced and imported varieties of the commodity. Real value added is a
--CES function of usage of a labour-capital bundle and land. Usage of the

- labour-capital bundle is a CES function of usage of labour and capital.

Equations (2.1) to (2.6) of Table 1 are the demand equations for each
industry's usage of each commodity (distinguished by source) and each
primary factor. Demand for each commodity or factor is expressed as the
product of an input-output coefficient and the level of industry
output. These equations are definitional in nature; they implicitly

define the input-ocutput coerficients.

r
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- The béhavioural content of the industry demand systems is. in equations
(2:7) to (2.10), (2.12) and (2.13). These equations express the
input-output coefficients as functions of input'prices. Because the
production functions are linearly homogenous, the input-outpuct

coefficients do not depend upon output levels.

Finally, equation (2.11) defines the price of each indusctry's labour-
capital bundle as a function of the usage rate and the rental price of

capital. -

2.3 Investment Demand

The WALRAS model recognizes just one capital good. Formation of this
good is Leontieff 1in each production commodity (differentiated by
source). Demands for each commodity (differentiated by source) for
investment purposes are expressed in equations (2.14) and (2.15) as
funetions of aggregate gross real Iinvestment. These equations
correspond to equation (1.47) of OECD (1988a). The variable INvg,
representing aggregate gross real investment, which does not appear
explicitly in OECD (1988a), has been introduced into equations (2.14)

“and" (2.15) for convenience. The proportionality constants r? and
Fi, -listed by OECD (1988a) as variables, are treated here as
parameters.

--2.4 Consumer Demand

The consumer demand system 1is an extended linear expenditure systenm
(ELES), in which the demands for ten consumer commodities and the supply
" of private savings are determined simultaneously. Consumption of each
- consumer commodity is defined by a CES function of consumption of the
domestically produced and imported varieties of the commodi:y.

Consumption of each consumer commodity from an individual source s

Leontieff in the thirteen commodities From,that source.

Equations (2.16) and (2.17) express demand for each consumer commodizy,
and the supply of private savings, as functions of aggregate disposaciz
income and prices. Equation (2.18) expresses the price of each consumer

commodity as a function of the prices of the domestically produced and



- imported varieties of the commodity. Equations '(2.19) and (2.20)
. express demand for the domestically produced and imported varieties of
“each -consumer commodity as a function of demand for the composite
consumer commodity and <the prices of the two varieties. Finally,
equations (2.21) and (2.22) express consumption demand for each producer
commodity from each source as a function of demands for the consumer

_--- commodities from that source.

QECD (1988a) presents a similar set of equations, except that it does

not present an equation corresponding to (2.18).

2.5 Export Demand

. Equation (2.23) expresses the demand for Australian exports of each
commodity as a function of the price of Australian exports, relative to

the world price.

2.6 _ Government Demand

In WALRAS, the government demands not only producer commodities, but
also labour and capiﬁal. The quantities démanded are such as to
- maximize an objective function which is CES in total usage of goods and
services, usage of labour, and use of capital, subject to the constraint
imposed by a fixed level of spending. Total usage of goods and services

is Leontieff in the production commodities (differentiated by source).

--. . Equations. (2.24) to (2.26) express government demands for producer
commodities (in aggregate), labour and capital as functions of total

- - government spending, and the wage rate, the rental price.of capital, and
- - _-- a price -index for government usage of producer c¢ommodities. Equation
(2.27) expresses the price index for government usage of producer
commodities as a function of the price of each commodity (differentiated
by source). Equations (2.28) and (2.29) égpress government demand for
each commodity (differentiated by source) as a function of total

government demand for producer commodities.
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Zquations (2.20) and (2.31) provide for flexible treatment of inventory
investmenct. If che Iindexation parameter hg is set 2qual to zero, zhen
rnr

the composition of change in stocks Lls constant. This is che treatmer

suggzested in CECD ('938a).
[f the indexation parameter 1is set equal to one, then the share of

‘change’ ih  stocks in total output (for domestically produced commodities)

or imports (for imported commodities) is held constant.

2.8 The Price System

Equation (2.32) r2lates output oprices to input prices, by imposing the
condition that the sum of sales revenue and production subsidies in esach

industry is equal to total cost.

Equation (2.33) defines for convenience a vector variable which does not
appear explicitly in OECD (1988a), namely the basic, or landed

duty-paid, price of each imported commodity.

Equations (2.34) to (2.38) define purchasers' prices of intermediate
inputs and consumer commodities, and the FOB price of exports, as
functions of basic prices and commodity tax rates.

2.9 The Market-Clearing Equations

Equation (2.39) expresses the condition that supply of each domestically
produced commodity 1is equal to demand. Equation (2.40), which is

similar in form, is an identity, defining total imports of each

commodity.

Equations (2.41) to (2.43) express the cgndition that demand for each

primary factor is equal to endowment of the factor.



2.10 Miscellanecus zquations and Macro Idenfities

Equations (2.44) and {2.48) =o (2.54) are identities defining comconents

of aggregate <emand {nominal and real), and associated price indexes.

Similarly aquactions {2.35) o 12.58) define aggregate imports and zhe

(¢ ]

import price index (using foreign currency orices). Zquation (2.45)

defines the purchase price of capitai. The constant RR, which 1s equal

-to the initial gross rate of return on capital, is required to convert

the price from a price per unit of investment to a price per unit of

capital.

Equation (2.58) is an identity defining the balance of trade at current

domestic prices. Zquation (2.59) defines a real balance of &trade, usin
{ g

‘the import price index (converted to domestic currency) as a deflator.

Equation (2.60) calculates the 2alance of trade as a percentage of NDP.

Equation (2.61) expresses the value of depreciation of the capital stock
(at current prices) as the product of the depreciation rate and the
value of the capital stock. This is the only deliberate inconsistency
between the equation system described here and the system implemented by
the OECD. In the system implemented by the OECD, depreciation is

proportional, not to the rental price, but to the rate of return on

- capital.

Equations (2.62) to (2.87) define price indexes for and real levels of
government spending and government outlays. The consumer price index is
used to deflate the transfer component of government outlayé?f These
equations also allow government spending and transfer payments to be
held in fixed proportion to private spending and factor income
respectively, if the user wishes. Equations (2.68) and (2.69) define
nominal and real government revenue., The price index for government
outlays is used to deflate government revenue. Equations (2.70) and
(2.71) define nominal and real budget deéicits (using the price index
for government outlays as the deflator). Equation (2.72) calculates the

budget deficit as a percentage of NDP.



Zquations (2.73) to (2.76) define aggregate private income and aggregace-
~

private disposablz income, net of depreciation. Zquations (2.78) and
(2.79) calculate net decmestic product (NDP) from the expenditure side
and the disposition side. if :the data base (s balanced, so that :total
sales are =2cual o zotal c¢osts for each induscry, then these two
measures of net Jomestic product are equivalent. Zquacions (2.30) and
(2.81) calculate a orice index for NDP, and real NDP, soth from the

expenditure side.

Equation (2.77) defines a price index for gross domestic product at

factor cost. This price index has peen used as a deflator in results

reported in OECD (1988b).

In equations (2.68) and (2.75), the intercept of the income tax function
can (according to the setting of the indexation parameters hT1 and hmo)

oe indexed to the CPI or to aggregate private income.

3. The Linearised WALRAS Model

As mentioned the version of WALRAS implemented by the IAC has been
linearised to simplify the solution procedure. Table 4 presents the
equation system of Table 1 in percentage change form. Table 5 presents
the share coefficients and parameters unique to Table 4. The
methodology for presenting some of the equations in a simplified form,

for example CES functions, is adopted from Dixon et al. (1982).

The pércentage change of a variable is denoted by the corresponding

lower case symbol. That is;

)

y:'lOO[

ID.
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The only other difference between the non-linear and linear versions is
that in the linearised version all tax rates appear as the power of the

tax rather than the ad valorem rate.

The only variables in the linearised equation system which are not in
percentage change form are those representing the balance of trade and

the government budget deficit. Because these variables can change sign,



they are represented in the linearised system by changes rather than
percentage changes in the original value of the variable. Thus delb and
deld represent changes in the balance of trade and the budget deficit,

-~

measured in amillions of dollars. The variables delbg and deldg
represent changes in :the real balance of trade and real'budget deficit,
measured in millions of dollars at initial prices. The variables delrnst
and delrbd represent changes in the percentage ratio of the balance or

trade and budget deficit to NDP.

4, Model Closure

In the model as described in Sections 2 and 3, the number of variables

(counting each component of each subscripted variable separately) is

equal to 8n§ + 32ns + 6nc + 49, where ng denotes the number of
industries or producer commodities in the model, and 0 denotes the
number of consumer commodities. The number of equations is equal to

6n2 +23n + 6n_ + 40.
S 3 c

In any simulation, the set of variables must be partitioned into an
exogenous and an endogenous set, in such a way that the number of
endogenous variables is equal to the number of equations. The number of

exogenous variables must theréfore be equal to 2n§ + 9ns + 9.

In the sectoral classification adopted by the OECD, ng is equal *to

thirteen, and n, to 10. So the number of variables is 1877, and thre
number of equations is 1413. In any simulation there must be 4d4

exogenous variables and 1413 endogenous variables.

In the solution procedure implemented by the IAC, the partitioning of
the variable list into exogenous and endogenous sets is determined by

the user. This partitioning is called the model closure,

A list of exogenous variables for a typica} closure of WALRAS is shown
in Table 6. The exogenous variable list includes all direct and
indirect tax rates, aggregate government spending and transfer payments
(unadjusted for changes in the price level), aggregate employment of
each factor of production, world prices, and the nominal exchange

rate. It also includes aggregate real investment. [t does not inciuce



-the:- balance of trade or the budget deficit. The 1inclusion of real

investment in the exogenous variable list, contrary to OECD (1988a) para

-:41, :is explained in the appendix.

Besides a typical closure, OECD (1988a) describes certain alternative
closures. Cne altermative 1s to fizx the bdudget deficit, whils
endogenising the marginal rate of income tax. Ancother alternative is to
fix the balance of trade, while endogenizing the nominal exchange
rate. This suggestion may appear strange to users of standard ORANI
closures, in 'which the nominal exchange rate serves as numeraire. In
those closures real variables are influenced by changes in relative
prices, but not by changes in the price level. But in the closures
suggested in OECD (1988a), changes in the price level do affect real
variables, since some nominal variables are exogenous (aggregate
government spending, transfer payments, and in some closures the budget
deficit or the balance of trade (at domestic currency prices)). So
change in the nominal exchange rate leads not only to change in the
price level but also to changes 'in real variables, and therefore to

-change in the balance of trade at foreign currency prices.

10
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- -5, - The Condensed Version of the Model

The model as described in previous sections contains a. large number of
variables, many of which are of slight interest in most simulations. In

-

the process of implementaticn the model has been condensed, by

. 2liminating many variables which are likely to be =2=ndogenous, and of

-.minor interest, in wmost applications of the model.. Condensation

_eliminates =qual numbers of endogenous variables and equations {rom the

-model.

~Table.7 shows the variables retained in the condensed version of the

--model. The number of retained variables 1is 2n§ + 19ns + 2nc + 49, and

_the  number of eliminated variables is 6n§ + 13ns + Mncgiv Condensation
reduces the number of equations and endogenous variables to
1Ons + 2 nc + U0, With ng = 13 and n, = 10, condensation reduces the

_total number of variables to 654 and the number of endogenous variables

: to 190. The number of exogenous variables is unchanged.

6. The Data Base

The data base for the WALRAS model of the Australian economy was
implemented with the GEMPACK program MODHAR' (documented in Pearson
(1986)). The data based consists of two header array files, one
containing the input-output data required to calculate ¢th share
parameters, and the other containing the behavioural parameters. The

contents of these files are listed in Tables 8 and 9.



Jdentifier EqQuation o ' . Subscript rangea Number? bescription .

\
T ) i - ™ T - ;
'

- ' ‘

(2.1) x?j = A?J Qj . ioa 1, v "; . Demand by thej‘th industiy for the i'th

: 3 =1.....n ., domestically produced- commodity.
. ) .
I 1 . , N : ' y !
(2.2) X ~ A, Q o . i =~ 1,...,n,, n2 . Demand by the ‘j'th' Indusiry for the i'th
i) iy 73 ERa s - iy
‘ J - l,...,ns. e Amported commodity.
! o i, + . o
o .
T
(2.3) Hj ~ AHJ QJ Jo= N eong. ng ~ Demand by the 'J'th industry for its
. labour-capital bundle.

(2.4) My - Ay 9 3= Vg ng Demand by the'j'th industry for land.

(2.5) Ly - ALJ. QJ NEET PR ng Demand by the J‘'th industry for labour .

(2.6) Kj = AKJ QJ 3 - l,...,ns. ng Demand by the j'th industry for capital.

n -n .
D 1 D 1
2.n Aij = (Y?J) (PTij) [ I,...,ns, nj Input-output coefficient for usage by the
: )y =1,. ong - J'th industry of the i*th domestically
praduced commodity.
n 1-n n -0 a/C1-n)
1 D i 1 1 1 1 1
(v'.) ° (PT. ) + (0 ) 7 (PT] ) A
[ i J 1) J 1]
n -n ¥
I 1 i I 1
(2.8) Alj - (Ylj) (PTIJ) b= 1,0, n: Input-output coefficient for usage by the
‘ J=-1,.. Ny - J*th fadustry of the 1'th imported
n. 1-n n -0, n,/(1-n,) commodity .
D 1 D ,. 1 1 1 1771 i
Y .
[« by e C ) T Ay
~ P -p [ 1-p [ -p. p./(1-p )

(2.9) AHJ - a:_d RHJ J (aﬂ'} RHJ J, a}d RM J) J J AVJ J=ti.ang. ng Input-output coefficient for usage by the
J'th industry of its labour-capital
bundle.

3P Py ey ey ey e/ Ume )
(2.10) AHJ - aHj RM (ch RHJ * o, RM ) AVJ R T N ng Input~output coefficient for usage by the
' J'th industry of land.
oy I-aj a l'-aj I/(I-oJJ
(2.11) HHJ - (uLJ W * ) R ) \ 3= 1,...n4. ng v Price index for the labour-capital pundle
’ ‘ ‘used by the jJ°th industry.
0 ! ll ‘
o, -a g, -0 o, l-o0, 0,/7(1-a))
(2.12) ALJ - uLj W J (aLj W 3, “Kj R J) ¥ AHJ 3= 1. ..ng. ng Input-output coefficient for usage by the
4 J'th industry of labour. )
g, —a 0 -0 0 1-g, o,/(1-0,) Y, l

(2.13) AKJ - uK4 R 3 (o Ty d, aKJ»R J) SRR ﬁ 4 =1,....n,. n Input-output coefficient for usage by the‘

3 L) J ] 3 s | ) I
J'th industry of capital. i
|

i (Continued)



- 1 :- HAL-JU}H-LUHL-I - - -

Identifier Equation

- - O
TS W " I e e N B —

Subscript range?

Description

—

(2.11)

(2.15)

(2.16)
(2.17)

(2.18)

(2.19)

(2.20)

(2.21)

(2.22)

(2.23)

(2.2%)

(2.25)

(2.26)

2.27)

(2.28)

INVP
i

INV

D
) PC1

PC

GOVD

Lol |

rf Iuv: . Lt
rf IN =1,

k 3
Fy + 8,010 - E Pen En)/Peg _ g -.1....
8,,(xp - g Peg rg)
[(wg)ag (ng)r—ag . (w;)ag (pég)lgag vy g -1,

1- 1- /(1=
8 B Bg Bg ( Bg)

8 -8 8
b."g ,.D g D,'g ,.D g I,78 1
(wg) (Peg) [(wg) (Peg) ¢ lwg) F(RC) Cg 8- looe.
8 -8 B8 1-8 B 1-8 8 /(1-8 )
1,78 I g D,"g ,,D g g pl gy 8 '8 .
lwg) = (Re) [(mg) (eeg) ¢ u) B (Pe) C, &= l....
D D
-1,...
1 € Ce t .
i1 .
-1,...
g g G -t
€1
61-(PE1/ER. Pwa) = 1,...
LS 2PN 2 Al [t L bl T
06 Pg (og Pg "t o W T e e ROT) 2,
L2 PR T ol [ 2 L2 Bl 2
¢ W (¢G Pe ¢ N W MM ) ZG
L e PR L U bl v 1-¢9,-1
o R (oG Pe  * o W Tt g R ) z,
D D 1 I
} xg (14t ) Pl E x, (et )P .
x[l)G P~ 1,...

,ns.

) 1 T T

Investment usagélof the i'th domestically
produced commodity.

'

Ihvéstment uaage'or the i'th imported
commodity.

Demand for the g'th consuper commodity.
Supply of private savings.

Price index for the g'th consumer
commodity.

Demand for the g'th domestically produced
congumer commodat ty.

bemand for the g'th imported consumer
commodity.

Household consumption of the i'th
domestically produced producer commodity.

Household consumption af the {'th
imported producer commodity.

Exports of the (°'th commodity.

Total real governuent usage of producer
commodi ties.

Government usage of labour.
Government usage of caplitaf.

Price index for government usage of
producer commodiLies.

Government usage of the 1'th domesatically
produced commodity.

(Continued)
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Identifier Equation Subscript rangea Number® Descriptlon
T u’ L
(2.29) Gov: - xi G 1« 1,...,n,. ng Government usage of the i'th {mported
' ’ commodity.
(2.30) DSTOC? - F ASl 6%5;) [ 1 =,...,n,. ng ‘Change in 3tocks of the i'th domestlcally
produced coumodity.
(2.31) DSTOC{ - F‘3 A;l IH! i = I,...,ns. ng Change 1n stocks of the i'th lmported
. commodity.
D . D D N S O . .
(2.32) P QJ“ + SQJ) ) P'rU xlJ ) P1lJ xU + H.LJ + R.l(J + RM‘MJ b= 1,00ny. ng Zero profits condition for the j'th
i J industry. N
(2.33) P{ = (1 + Dl) EH.PHl b= 1, .ng. ng Basic price of the {'th lmported
comnodity.
D D, b : . , )
(2.34) Prj, = (1 + Tk ) Pl L= 1,...,0, n, Price paid by the j'th industry for the
J N6 1 =1, - ti'th domestlcally produced commodity.
W 1 2 .
(2.35) Pfi. O T, ) Pl L=1,...,n,, n, Price paid by the j'th Industry for the
J J J =1, Ny - 1'th i{mported commodlity.
D D D D \
(2.36) PC = I {l (@} T‘l) Pl B =1,...,n,. n, Price pald by households for the i°th
£ i € domestically produced consumer commodjty.
I D i '
(2.37) Pc - ¥ El (1 ¢ TCI) P g = 1, .., ng ng Price paid by households for the i'th
g ~ -1 ¢ fmported consumer commodity.
(2.38) Pey ~ (1 + TEI) P L= 1,0 ng FOB price of exports of the i'th
commodity.
D D D D D . .
(2.39) Q - ¥ X, *INVG ¢ PC + E + GOV ¢ psToC, L=1,..0.0 ng Market clearing condition for the i°th
i J ’ domestically. produced comnodiLy.
(2.40) IMP - 1 XI + INVI + PCI + GOVI + DSTOCI 1 -1 n n Imports of the. i'th commodity
. 1 N 1] i 1 i i LA Y i
(2.m) LT - 3 LJ + L8 1 Aggregate usage of labour.
R|
(2.42) KT - 3 Ky K 1 Aggregale usage of capltal.
J
(o.ng) mb -1 MJ ) Aggregate usage of jand.
J

(Continueda)
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TABLE 1 : THE WALRAS EQUATIONS (Continued)
Identifter Equatlon ’ Subscript range® Number? Description - ‘ ;
(2.44) INVT - PI 'INV'; 1 Aggregate investment at current prices.
D D I I P R,
(2.45) P - [): "G+ T1. )P« YT (1 e T ) P /AR 1 Purchase price of capital .
I ! n’ ot It
; T D D I I ' .
(2.46) c S c+YpP. cC 1 aggregate consumption at currnt prices.
Cg 8 Cg 8
g 8
D D 1 I
A [4 = > dex. S e v
(2.47) CPI ) Acg Pog ! )} Ao Peg ] Consumer price index ,
g 8
T T « R
(2.48) CR = C /CPI 1 Real aggregate consumption.
(2.49) gl = 3 PEL E1 1 Aggregate exports at current FOB prices.
i
(2.50) EPI - ¥ AEi PEI 1 Export price index (FOB prices).
i
T T
(2.51) EH = E /EPI 1 Real aggregate exports.
T D D | EEOREN | . .
(2.52) psToc' = ¥ (1 ¢ Tg,) P, DSTOC, + Y (e Tg,) P, DSTOC 1 Aggregate change 1n stocks at current
{ 1 prices.
s D D I I .
(2.53) DSTOCPI - J @, (1 + T )P, + ¥ 0, (W +T_) P ) Price index for change ln stocks,
i t S17°1 i i St i
-~
(2.54) DSTOC-I: - pstoct/psTOCPI 1 Real change in stocks.
(2.55) mpT - ¥ PHl IMPl 1 Aggregate imports at current forelygn
i currency prices.
(2.56) IMPPI =} Are Put 1 Import price index (world prices).
1 :
T T .
(2.57) IMPH = IMP /1MPPI 1 Real aggregate jmports.
. T X T
(2.58) BT = E - ER.IMP 1 Ba)lance of trade, at current domesttc
prices.
. (2.59) BT, = BT/ER.IMPPI 1 Real balance of Lrade.
(2.60) nuT = 10[).1!1‘/NDPE 1 Ratio of the balanve of Lrade Lo NDP.

clhactoa or vhe copllal avook,
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TABLE 1 : 1ME WALNAD EQUARIUND (LUIILLIUTGS )

Identitier Equation ' Subsacript range‘al Number? Déscription

2. Z - ind o . 2 .
(2.62) ZPIX AZG PG + AZL W+ AZn R 1 Price index for government spending
{2.63) Z6R = ZG/ZPI 1 Real government spending.

(2.64) Z, - FZ'CT 1 Government spending relative to prlvate

consumption spending.

(2.65) L = TG/CPI o 1’ Real ‘transfer payments by govermment'.
(2.66) Tg = F‘[‘G‘YFN 1! Transfer payments by govermhent, Felalive
to factor Lncome. ot v 1)
]
(2.67) OPI = AOZ ZPY + AO’I‘ cPI 1 Price Index for government outlays.
D b D L | G ¢ 0 0 I I
2. n = . R
(2.68) Rg } D, ER.P IMP + ) TR 1 Z Ty Py Xyt 2T“Pl NV e 2 Ty, Py INVG 1 Government revenue
i ] 1] i i
D D D 1 I I D.
+ DTgy PyoPCy ¢ D Tep PoPCy v DT PE,
i i i
D D I I
+ ETG‘ P, GOV, + ETM P, GOV,
) D 1 1
+ l{TSl P, DSTOC, + )1: Tg, Py DSTOC,
-~
h h
D T T2
- S P + (CPI) + T XY
JZ a f1 Y Yooy Ty
(2.69) Rag RGIOPI Real government revenue.
(2.70) BD Z, * Ty - Ry BudgeL deficit.
(2.71) BDg BD/OPI Real budget dericit.
(2.72) RED 100, BD/NDP Ratio of budget deficit to NDP.
T T T .
(2.73) Yen W.L + R.K + RM.M - DEPR Aggregate factor income.
(2.74) Y Yey + Tg Aggregate private lacome.
n'l‘l h'l'2
YD Y ¥ Aggregate household disposable Income.

- SF,— Ty) Y - (cpI)

ContTnued’



Identlfler EquaLion

'Illl A!I!!!' .| | ..III_,__].!.I____]'...____l...l__—J.I..l_f\AllIll.___....l_‘" - -

Subscript range

pPescription

(2.16) Y0,
(2.77) GDPPIp
(2.78) NDP
(2.79) NDPp
(2.80) NDPPIp
(2.81) NDPp

YD/CPI

Ao ¥ * Agg R * Agy RM

CT + (INV’r - DEPR) + ZG + (ET - ER.IHPT) + DSTOCT

cToSVo(RG—T)

ANC CPI + ANI PI + ANZ ZPI + ANE EPI

+ ANH IMPPI. ER + ANS DSTOCPI

NDPE/NDPPIE

Regl agg@regate dlépoSable tncome.
Price index for GDhP at factor cost.

Net domestic proddcl from the expenditure
side.

Net domestic product frow the disposition
side.

Con Sy TR A i

Price index for NDP (calculated from the
expenditure slide).

T

Real NDP (calculated from the expendliture
side).

a ng denotes the

number of sectors in the model. n_ denotes the number of consumer

(o]



Jariaole suoseript range? Numoer? Description

h . 2
A? 1 = 1,00000g, n; Input-output c<oefficiant for usage Dy tne J'tn industry of the

L J oo tiveang. i'th domestically produced commodity.
Ai L=V ouung, nj input-output coefficlient for usage Jdy the j'th {ndustry of :ne

J J - 1,...,n5. i'th Imported lommodity.
PTD Los 1,000, n2 Price pald by the j'th Lndustry for the {'th domesatically

L J - 1,....ns. N croduced commodity.
?Ti, { = 1,...,n3. nj ?rice paid dy the j'th [ndustry foﬁ the i'th {mported commodity.

J IR A
yeeeallg e
2
‘D { = 1, <ifg, az Commodity tax rate on usage Dy the J'th lndustry df the L':h
L 3 - 1,...,n5. s domestlically produced commodity.
2 .
TI i = 1,...,ns, n; Commodity tax rate on usage Dy the J'th {ndustry of the L'th
4 3= leang. imported commodity.
xg L t,ioing, nj Usage by the j'th Lndus:ry'pf the L'th domastically producad
4 J = Vieeang. commodity.
fo { = 1,..0ng, nj Usage by the j'th industry of the L{'th imported commodity.
J o= 1o ong.
]

PC? { """"s' Ng Consumption of the L'th domestically produced commodity.
Pcf L owl,e00ing, Ny Conaumption of the {'th {mported commodity.
DL N T ng Tariff rate on [mports of the {'th commodity.
DSTOC? L= 1,000, ng Change in stocks of the {'th domestically produced commodity.
DSTOC{ L - 1,...,n3. Ng Change i{n stocks of the {'th [mported commodity.
El i1 = 1""'“5' ng £xports of the {'th commodity.
GOV? { = 1,..0,ng. g Covernment usage of the l'th domestically produced commodity.
sov{ { = 1,...,ns. Ng Govarnment usage of the {'th {mportsd commodity.
IMPL { = l,...,ns. ng Imports of the i'th commodity.
INV? { = l,...,ns. Ng Investment usage of the {'th domestically produced commodity.
INvf L= 1,..0ung. ng Investment usage of the L'th [mported commodity.
P? { - 1....,n5. Ng Basic price of the {'th domesti{cally produced commoaity.
Pi 1= 1,...,0g. ng ‘ Basic price of the {'th imported commodity.
PEL { = l,....ns. ng gxport price of the L'th commodity.
PHL i = 1,...,ns. ng - World price of the {'th commodity.
Tel i = """“s' ng Commodi{ty tax rate on consumption of the L{'th domestically

b : : produced commodity.
Tél { = l,...,ns. ng Commodity tax rate on conaumption of the {'th imported commodity.
TEL { = 1,...,ns. ng Commodity tax rate on exports of the {'th commodity.
TGL { = 1,...,ns. Ng commodity tax rate on government usage of the {'th commodity.
TIL i = 1,...,ns. Ng Commodity tax rate on {nvestment usage of the L'th commodity.
TSL i = 1""'“5' ng Commod{ty tax rate on change {n stocks of the L'th commodity.
AHJ J - T.....ns. Ng Input-output coefflclent for usage by the j'th Lndustry of (%3

labour-capital bundle.

AKJ J - ‘..--.ﬂs- Ngq Input-output coefficlent for usage Dy the j'th lndustry of

' ’ capital.
ALJ } - 1,...,ns. ng Input-output coefficlent for usage Dy the j'th industry of

’ laobour. .

AMJ . = 1""'“5' g Input-output coefficient for usage Dy the j'th lndustry of land,
H}; o= l....,ns. ng Usage by the j'th {ndustry of its labour-capital bundle.

Ky, J = 1,...,n0g" Ng Usage Dy the j'th industry of capltal.

bjj J = t..ong. ng Usage by the j'th {ndustry af labour.

ntinueq)

-~
O
O



variaole Subscript range? yumoer? Degcription
“J Jo~ 1 iang. g Jsage »y the j'th industry of agricultiural land.
Joe ot slg e g Qutput of the j'th industry.
BT Jo= i, 0000, Ng Shadow price of the labour-capital dundle used {n the j'tn
! industry.
°QJ 3=, »aNg . 14 Production subsidy rate on output of the j'th industry.
;; g =1, g N4 Zonsumption of the g'th consumer commodity.
CZ g = 1,...,0, n. Consumption of the g'%h domestically p»roduced consumer commodizy.
c; - T = 1,.. Rg- Ne Consumption of the g'th lmported consumer commodity.
PCg g = 1,...,04. Oe Shadow price of the z'th consumer commodity.
cs g =1, N, n, Price of the g'th domestically produced consumer commodity.
T
P g = 1,0, Ne Price of the g'th imported consumer commodity,

CPI
DEPR

nstac?

DSTOC

DSTOCPI

EPI

ER

3udget deficlt,

Qeal budger deflicit.,

3alance of trade.

Real balance of trade.

Aggregate consumption.

Real aggregate consumption,

Consumer price index.
Depreciation of capital.

Aggregate change in stocks, at current prices.

Aggregate real change in stocks.

Price index for change in stocks.

Aggregate exports, at current prices (domestic¢ currency).

Real aggregate exports,

Export price index (FQOB prices).

Exchange rate (units of domestic currency per unlt of fore.zn
currency).

shift term for change {n stocks.

Ratlo of aggregate government spending to private consumgt:icn
spending.

Ratlo of transfer payments by government to net factor .~z-m2,
Total real government usage of producer commodities.

Price index for GDP at factor cost.

Aggregate lmports at current forelgn currency prices,

Aggregate real {mports.

lET



LADLE

—Harftable—

supscriot—range

a

Jescription

IMPPT

v’

NOPy
NDPE

NDPER

NDPPI,

QPL

RBD
RET
M

sV

tmport price {ndex (foreign currency uni{ts).

Aggregata Zroas {nvestment at urrent
Aggregate Zross real'anescment.
iggregate usage of capital.
Government usage of capital.
Aggregate usage of labowr.

Covernment usage of labour.

Aggregate usage of land.

prices.

NDP, calculated from the disposlcion side, at

current prices.

NDP, calculated from the expenditure side, at

current prices.

Real net domeatic product, calculated from the expenditure side.

Price index for net domestic product, calculated from the

expenditure side.

Price index for government outlays.

Price index for government usage of producer commoditiszs.

Purchase price of capital.

Rental price of capttal.

Covernment ravenue.

Real government revenue.

Ratio of the budget deficit to NDP.
Ratio of the balance of trade to’NDP.
fental price of land.

Private saving.

Transfer payments Dy government,

Real transfer payments Yy government .
Marginal {ncome tax rate.

Wage rate.

Aggregate income.

Aggregate dlsposable income.

Real aggregate disposable {ncome.

Net factor ilncome.

Government spending.

Real government spending.

Price index for government spending.

a n., denotes the number of sectors in the model. n, denotes the number of consumer

3

commodicies.



(2.7},
(2.8)

n N
[oN]
—

(2.7},
(2.9)

(2.9,
(2.10)
(2.9,

(2.10)

(2.9),
(2.19)

(2.9),
(2.10)

(2.11)-
(2.13)

(2.11)-
(2.13)

(2.11)-
(2.13)

(2.14),
(2.45)

(2.15),
(2.45)

(2.16),
(2.17)

(2.16)

(2.17)

Ayy

Intenstty of usage dy :he
j'th induscry of the i'th
commodity with respect to
the i'%h domestically
sroduced commodity.

Intensity of usage hy the
J'th industry of the L{'th
commodity with respect to
the L'zh imported commodity.

Tlasticity of aubstitution

in intarmedlate usage -ectween
the i'th domestically produced
commodity and the L('th
imported commodity,

Input-output coefflcient for
ugage by the J'th lndustry
of the L'th commodity.

Intensity of value added (n
the j'th {ndustry with respect
to tts labour-capital bundle.

Intenstty of value added {n
the j'th industry with respect
to land.

£lascicity of substitution in
the j'th Lndustry between the
labour=-capital bdundle and land.

Input-output coefficlent for
value added in the j'th
industry. .

Intensity of the labour-capital
bundle in the j'th industry
#ith respect to labour.

Intensity of the labour=-capital
bundle in the j'th lndustry
with respect to labour.

-

Elasticity of substitutlon {n

the j'th industry between
labour and capital,

Input-output coefficl{ent for
usage of the i{'th domestically
produced commodity {n capital
creation.

Input-output coefflcient for
usage of the L'th {mported
commodity in capital creatlon.

Subalatance .consumption of the
g'th consumer commodity.

Marginal budget share of the
g'th commodity.,

Friach parameter,

Marginal propensity to save.

Calibracton.

b) 0 L ,9
YLJ - kALJ/ALJ) PTLJ
Calioration.
1/n
b I L I
YLJ - (AL /ALJ) 2T ]
Zlasticities file,
Calibration.
D b} I I
- (PT X + PT X /P
Ay g Xyt Py K07
Calibration.
' 1/9{
<
By (AHJ/AVJ)
Calibration.
1/pJ

By " (AMJ/AVJ)

Elasticities file.
Calibration,

Calibration.

1/09
a - ( 4

Ly ALJ/AHJ)'

Calibracion.
\/a

3
%y " (AKJ/AHJ)

Elasticlties flle.

Calibratlon,

Callbration.

Calibratlon.

Fg « Cg + Sg ID/w
r

Ccalibration,

(Income elasticity) x (Average budget share)

Elasticities rile,

Elasticities file.

(Continued)



Zquation Parameter Descriotion Source ——————
(2.18)= w Intensity of consumption of the Zalloration,
{2.20) g'-h consumer commoaity with 5 ) 173
respect to the g'tn demestically = (CY/C)) s
produced consumer commodily. 3 g 2
(2.18)- W Intensity of consumption of the Zalivration.
r2.20) Z'wh consumer commodity with I . /8
respect Lo she 3'Sh iaported w . (cticy B
Jongumer 2CmMmocisy. g g 2
(2.18)- 3 Slasticity of substituticn gElasticities file.
(2.20) 3 between the g'th domestlically
produced and the g'th {mported
consumer commodities. . .
(2. . 5? Input-output coefficient for the Calibration,
(2. g {'th domestically produced
commodity and the g'th
domestlcally produced <onsumer
commodity.
(2.22), Efg Input-output coefficient for Calibration.
(2.3 b the 1'th imported commodity
and the g'th imported consumer
commodlity.
(2.23) $ 3cale parameter for exports of Calibration.
{ N o
the i'th commodity. -el
6L - E1 (PEL/PHL)
(2.23) €y Elasticity of export demand £lasticitiea file.
for the i'th commodlity.
(2.2u)~ ¢G Intensity of government spending Calibration.
(2.26) with respect to producer Wy
commodities 4 = (GrZ.) v
G o]
(2.24)= #L Intensity of government Calibration.
(2.26) spending with respect to 1/¢
labour.
¢L . (LG/ZG)
(2.24)=- tK Intensity of government Calibration.
(2.26) spending with respect to /9
al. -
capit A¢K (KG/ZG)
(2,24)- ¥ Elasticity of substitution Elasticities file.
(2.26) between producer commodities,
labour and capital in
government spending.
(2.27m), Xy Input-output coefficient for calibration.
(2.28) : the i'th domestically produced
commodity and total government
spending on producer commodities.
. »
(2.27), xf Input-output coefficient for Calibration.
(2.29) the i'th imported commodity ’
and total government spending on
producer commodities.
o]
(2.30) ASL Proportionality constant for Calibration.
change in stoc¢ks of the i':h
domestically produced commodity.
(2.30), hy Indexation parameter for Elasticitles file.
(2.31) T 77777 change in stocks and aggregate
’ outpul or imports.
(Continued)



zquation Parameter

Description

Seurce

(2.31)

{2.u5)

{2.47)

RER)

(2.87)

(2.68),
(2.75)

(2.58),
(2.75)

(2.68),
(2.75)

(2.77)

(2.77)

(2.77)

(2.80)
(2.80)

(2.80)

(2.80)
(2.80})

(2.80)

RR

Azg

Az

Az

sroportionality constant for
zhange in stoceks of tne L'th
imported commodity.

Inftial 2gross rate of return
on capital.

Average ouclger 3hare of the
g'%n demestlcally sraduced
consumer <Cmmocdity.

Average dudget share of the
g'th imported consumer

commodity .

Share of the i'th commodity in
exports.

Share of the L'th commodity in
{mports.

Rate of depreciation of capital.
Share of producer commodities in
government spending.

Share of labour in goverument
spending.

Snare of capital services ln
government 3pending.

Share of spending i{n government
outlays.

Share of tranafers {n government
outlays.

Intercept of the direct tax

function.

Parameter i{ndexing income tax
to the CPI.

Parameter indexing income tax
to aggregate private {ncome.

Share of labour in GDP at factor
cost.

Share of capltal {n CDP at factor
cost.,

Share of land in GDP at factor
cost.

Share of consumption Ln NDP.
Share of net ({nvestment In NDP.

Share of government spending
{n NOP.

Share of export {n NDP.
Share of {mports in NDP.

Share of change in 3tocks
in NDP.

Calibracion.

Tlasticities

Calibration.
Calivration.

CalibraCLoq.
Calibration.
Elasticicies
Calivration.
Calibration.
Calibration,
Calibracion.
Calinration.

Slasticities
Elasticities
Elasticitles

Calibration.
Calibration,
Calivdration.

Calibratidn.
Calibration.

Calibration,

Calibraclon.
Calidration.

Calloration.

file.

flle.

file.

file.

file.




Identifier Equation el

(4.1) 'X?J = a?J + qJ 1 =1,..., 13, 132 Demand by the j'th industry tor the {'th
y=1,..., 13. domestically produced commodity.
(4.2) 'xfj - a}J + qJ 1 =<1,..., 13, 132 Demard by the j'th industry for Lthe {'th
J=1,..., 13, imported commodity.
(4.3) ‘hJ ETTRAY , 3= 1,..., 13. 13 Demand by the j'th industry for Lts
1 labour-capital bundle.
I
L
(u.4) imJ - an + qJ Jo=1,..., 13. i3 Demand by the j'th Industry for land.
|
(4.5) ﬂlj = aLJ + qJ o~ 1,000, 13, 13 Demand by the j*th industry for labour. .
(4.6) kJ - aKJ + qJ Jo=1,..., 13. 13 Demand by the j'th industry for capital.
a7 a?J - on [pt[:J - (S?J ptDlJ + SiJ pt}J)] f = 1,..., 13, 132 laput-output coefficient for usage by the
J'th industry of the 1{'th domestically
prodyced commodity .
(4.8) afJ - -n, [pt{J - (Sll)J ptD‘J + S{J pt{J)] 1 =1,..., 13, 132 Input-output coefficient tor usage by the
Jtth Industry of the |'th fmported
commodity .
(4.9) a"J - —pJ [rhJ - (SHJ th + SMJ rm)] J o= V,..., V3. 13 Input-output coefficient for usage by the
J'th bundle of {ts labour-caplital bundle. .
(4.10) ay, - -pJ [rm - (Snj th + SHJ rm)] , 3 o=1,..., 13. 13 Input-output coefficlent for usage by the
J'th industry of land.
<~ -
(4.11) rhj - SHJ - ot SRJ r MR PR 13 Shadow price of the labour-capital bundle
used by the j'th industry.
(4.12) 3 4 - aHJ + -oy [N - th] ' J=-1,..., 13. 13 Input-output coefficlent for usage by the
J'th Industry of labour. |
(4.13) ‘aKJ - a"J + —aJ [r th] J o= 1,..., 13, 13 Input~output coefflclent for usage by the
’ \ Jreh industry of capltal.
(4.14) lnv? - 1nv; ' { =1,..., 13. 13 Investment usage of the 1'th domestlically
produced commodity.
(4.19) lnv: - lan 1 = 1,..., 13. 13 Investment usage of the {'th famported

commodity, ;

(C:ontinued)




(4.16)

(4.17)

(4.18)

(4.19)

(4.20)

(u.21)

(4.22)

(4.23)

(n.24)

(4.25)

(4.26)

(n.27)

(4.28)

3v

Pcg

b
Phl

ol
pe,

Pg

gov

-~ O

i

"Cg yd + E Ash pCB

ug ¥a ¢ g ‘sg Pca

D D, SI pI

Sce Pcg * Scg Peg

cg 8 ["28_

g [ P

Cg

I
c - -
-4 88 LPCS pCS

) Z(g)lg °3
g

I 2 I CI

1
g (cHg g

e, lpey - er - p,

(zg - zp1]- w [pg -

[zG - ipl] -y fw
[zG -z2pt] - v [r

D D I
%Sc\pl'}bmp

T

]

]

)

1,...

-1,..

10,

10.

13.

10

13

' L

. .
Demand for the g'th consumer commodity.

‘Supply of private savings.

Shadow price of the g'Lh consumer
commodity.

pemand for the g'th domestically produced
consuner commodity.

pemand for the g'th tmported consumer
commodiLy.

flousehold consumption of the 1ftLh
domistlcally produced comnrodity .

Household consumption of the {'Lh
tmported commodity.

Exports of the 1'th commodilLy.

Total real government usage of production
comnodities.

Government usage of labour.
Government usage of capltal.

Price index for government usage of
production commodfties. .

Government usage of the 1'th domestically
produced commodity.

(Continued)

P TR NN Y s W, -y, SE PR, S W A



Identifier Equation Subscript range Number Description

(4.29) gov} B g i=1,..., 13, 13 Govermment usage of the 1'th tmported
commodiLy .
(4.30) dStocD - f. + h_qt 1 =1,..., 13. 13 Change 1n stocks of th i'th domestically
i S S
produced commodiLy.
(4.31) dsLocf = (‘S + hslmp1 1 =1,..., 13. 13 Change in stocks of the i'th imported
commodity.
(4.32) pg - -30 + ):“‘()x)lj ptD1 + Z Hix)l ptIl + Huw Jo=0,..., 13, 13 Zero profita condition for the j'th
J 1 J 1 J J ‘ industry.
+ "Kjr + "HJ rm
(4.33) p{ = dl + er + pm 1 =1,..., 13. 13 Basic price of the i'th lmported
commodiLy.
<
D D D 2 N
(b4.34) pLy = tl t Py 1 =1,..., 13, 13 Price paid by the j'th industry for the
J J J=1,..., 13, 1'th domestically produced cowmodity.
1 I I 2 ) -
(4.35) pt, =ttt t =1,..., 13, 13 Price pald by the j’'Lh industry for the
J J J=,..., 13. 1'th imported commodity.
! D D D D
) (4.36) Pc - 7 S (p1 + "01] . g =1,..., 10. 10 Price pald by households for the g'th
‘ g 1 g domestlically produced consumer commodity.
{
i -
I I 1 I
(8.3 | p - 1 Sten (p1 + tu] g =1,..., 10 10 Price pald by househoids for the g'th
g i 8 fmported consumer commodity.
. (4.38) Pey - tEl + pll) 1t =1,..., 13 13 Fob price of exports of the (‘th
E commodity. ®
‘ (4.39) a - ¥ SI())()l xll) C SlI)NVI lnvll) + SID’CI pclz f =-1,..., 13 13 Market clearing condition for the {'th
J J J domestically produced commodity.
D WD D D
* Sgp €t Scovt 8%Yy * Spsrocy 99t0¢
(4.40) tmp ) st x'oest tnv! o st pcI { =1,..., 13 13 Imports of the i'th commodity.
. 1 ) (x)1y "1} INVE i PcL T ' . :
1 { 1
* Scovt 8%Y) * Spgyocy 2H0%

(Continuecd)
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.

T . . . T Labour
(h.m) 1 } SLTJ 1J + SLTG IG ‘ ' Aggregate usage of labour.
T - ey b A .
(4.42) '3 ' } SK’I‘j kJ + SKTG kG . 1 Aggregate usage of capital.
(n.43) m' - Is..m 1 Aggregate usage of land.
Mry .
J L}
(4. hh) tav? = Pyt lnv; 1 Aggregate investment at current prices.
ey
D D I I
4 - PN . . al.
(4.45) Py z: S(INVT)I Pyt l[ S(INVT)I P, 1 Purchase price of capltal
D 1
' E Slmwmr * Stnt? i
(4.46) cT = E Sl()CT)g (cg + pgg) 1 Aggregate consumption at current prices.
4
1 1 I
Y E S(em)g (cg * Peg)
D D I 1
(4.487) cpl = ¥ Stcg Pei 7 Stemya Pt 1 Consumer price Index.
4 g
(4.48) c; - cT - cpi 1 Real aggregate consumption.
(4.49) el - 3 S(E'r)l (pmo el) ' 1 Aggregate exports at current FOB prices.
' .
(4.50) epl ~ 3 S(ET)I Py : 1 Export price index (FOB prices).
i
(4.51) e; - e‘r - ept ' 1 Real aggregate exports.
ey o0 - o)
(8.52) dstocT - 1 o 1 Aggregate change in stocks at current
. prices.
I I I -
¥ } Stsmyr (tgy * Py * dstocy) «
D D I I D 1
(4.53) datocepi - E S(S’l’)i p1 v 12 S(ST)I pl . l{ [S(ST)l + S(S’l‘)l)tsl 1 Price index for change in stocks.
T T
(4.54) d:stocH = dstoc’ -~ dstocpi 1 Real change In stocks.
(4.55) lmpT - 7 S(IT)I (le + lmpl) i Aggregate lmports al current forelgn
1 . currency prices.

(Continued)



Identifier Equation ) ) Subscript range Number Description

(4.56) twppl = Is p.I ‘ 1 Import price index.
i (IT)1 i
T T i
(4.57) lmpR = fmp - imppl 1 Heal aggregate 'fmports.
(4.58) 100.deld - E. eT ~ IMP (er + lmpT) 1 Balance of trade, at current domestic
prices.
(4.59) 100.del bR = 100.delb - BT . lmpp! 1 Real balance of trade.
(4.60) delrbt "= (100/NDPE).delb - (BT/NDPE) .ndpe i Ratio of the balance of trade to NDP from

the expenditure side.

(4.61) depr = [ + Kk t Py 1 Depreciation of Lhe capilal stock.
(4.62) zpl = SGZ Pt SLZ W o+ SKZ r 1 Price index for government spending.
(4.63) 26 = Z, -~ zpi 1 Real government spending.

(4.64) zg - (."r + l‘Z 1 Government spending relative to private

consumpt ion spending.
(4.65) ton - t. - cpt 1 Real transfer payments by government .

(4.66) tG - yFN> + rTG 1 Transfer payments by government, relative
to net factor lncome.

(4.67) opl - SSO Zpl + STo epi 1 Price index for govermnent outlays.

(4.68) rg ? Seoryt (67 * Pyt lmpy t Ripey )

D) D ) D
' ? } S(rR)1y (xlj Py Ry th)

(Continued)
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[ 1 I 1 I
} Sty [xlj ' Py * Ry tLJ]

-
bty

D D . .D D
' E Seryr (e v Py Ricomyt Fci)

I I 1 I I o
Scay (Pey + Py ® Ricomt toi)

-
]

D

. o
Sy vy + Py

' R(1NV)1 tll)

-
-t~

I I 1
v E S(ypyr (Invy + Py e Rwn Sii)

)
} Scen (& * Pyt R exeyr b1

D D D
* E S(eryy (8ovy * Py * Rcont tor)
I I I
' g Sieryt 8y * P ¢ Riaouyy toy)
D D D
d
* f S(stays (48t0c v o v Reg )t )
I I I
aq
' } S(stayt (93t0Cy + P ¢ Ry b))
D
- + R i
} S(sr)y (QJ Py Risus)y %qy)
-
+ Rm (t.y ty) + hTIR“UR cpl + h’rz R,“wR y 1 Total government revenue.
(4.69) TR - PG ~ opl 1 fleal government revenue.
(4.70) 100 delbd - REV. e " OUT.(zc . tc) i Government budget deffcit.
(4.71) 100 delbdr = 100 delbd - BD.opi 1 Real budget deficit.

(Continued)
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Subscript range

Number

Description

(4.72) delrbd
(4.73) YeN
(4.74) y
(4.75) yd
(4.76) v

4.77) gdppd

(4.78) ndpg

(4.79) ndpy

(100/NDPE) .delbd ~ (BD/NDPE) .ndpe

Syp W+ 1)+s (r + %) + S, (ro

KYF YF

+ m) - SDY depr

F

YFY “FN TY tG

(Ryyp = Byp) ¥ = Byp ty = hpyBpyp ©P1 - By,
yd - cpi
Seaor ¥ * Skeop © * Sugpp™

T T T
SCN c o+ SIN inv SDN depr + SZN zc

+ S, eT

T
EN ~ Stwen

(er + lmpT] + SDSN dstoc

[}

Sen® * Sen Yt Spy T T Sy 6

R

TYD

Ratlo of the budget deflicit to NDP from

the expenditure side.

Aggregate factor income.

Aggregate private {ncome.

Aggregate household disposable income.

Real aggregate household disposable

income.

GDP deflator at factor cost.

Net domestic product from the expenditure

slde.

Net domestic product (rom the disposition

slde.

(Continued)
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(4.80) ndppt ¢ = SCN epl + (sIN + SDN)PI + SZN zpl ¢+ SEN Pwl 1 Price Index for net domestic product from
the expendfture side.
+ SIMPN (er + p“) * SDSN dstocpi
(4.81) ndpeg = ndpg - ndpplg ) Real net domestic product from the

expenditure side.




coerricient or
Zquation parameter Jescription

(4.1) = (4.9) None

(u,7)» = (4.3) S?. Share of :whe i'th domestically produced commodity in intermediate usage 3y
- tne j'th industry of the i'th composite.
SI, Share of the i'th imported commodity in {ntermediate usage by the ('th
4 iadustry Of the ['th composite commoditly.
{8,9) - LUu10) S, Share of tne ladour-capital dundle {n value added in the j'th indusctry.
A4
S\1J Share of land in value added {(n the j'th industry.
(4.11) - (4.13) SWJ Share of labour in the labour-capital dundle in the j'tr
industry.
SR Share of capital in the labour=cap{tal bdundle in the j'th
& industry.

(4,14)=(4,15) None

(4,16) uc8 Income 2lasticity of demand for the g'th consumer commodity.
zn Price elasticity of demand for the g'th consumer commodity.
(4.17) ug Tlasticity of savings with respect to disposable income.
XS Slasticity of savings with respect to the price of the g'th consumer
2 commodity.
(4.18)-(4.20) SE Share of the domestically produced variety in expenditure on the g'th
-8 consumer composite commodity.
Sf Share of the g'th imported variety (n expenditure on tne g':th consumer
~& commodity.
(4.21) Z?C)i Share of the g'th domeatically produced consumer commodity in consumption
g usage of the i’'th domestically producer commodity.
’
(4,22) ZZC)L Share of the g'th imported consumer ccmmodity in consumption usage of
g the i'th imported producer commodity.
(4.,23) None
(4.24)=-(4.26) SGZ Share of go0ods and services Lln government spending.
SLz Share of labour in government spending.
SKZ Share of capital in government spending.
(4.27) sgi Share of the i'th domestically produced c¢ommodity {n total goverament
expenditure on goods and services.
Séi Share of government expenditure on the {’'th {mported commodity in total

government expenditure on goods and services.

(4.28)-(4.29) None

(4.30)~(4.31) g Indexing parameter for nominal 3tocks
-
(4.32) H?x)ij Share of the {'th domestically produced commodity in the total cost of
{ndustry jJ.
H%x)ij Share of the {'th imported commodity in the total cost of industry J.
HLJ Share of labour in the total cost of industry j.
HKJ Share of capital in the total cost’of industry. j.
H\11 Share of land {n the total cost of i{ndustry J.

(4.33)-(4.3%) None

(4.36) S?C)ig Share of the {'th domestically produced commodity in household expenditure
on the g'th domestically produced c¢onsumer commodity.
. .
(4.37) S(C)Lg Share of the {'th imported commodity in household expenditure on the g't

{mported consumer commodity.

continued
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Coefficient or

Zquation narameter Jescription
[ —— [ —_
l (4.38) yone
'-(u 39) s?x\i, 3hare of intermedlate usage 5y the j'th industry in output of the i'=n
VAL domestically produced commodity,
I s? Vi Snare of investment usage in output of the {'th domestically produced
i commodity.
32(_1 3hare of consumption usage in output of the i'th domestically produced
l Y commedity. ’
52_ 3nares of 2xports {n output of the {'th demestically produced commodity.
i
SgOVi Share of goverrment usage in output Jf the l'th domestically produced
l ccmmodity.
sgSTOCi Share of change in stocks in output of the {'th domestically produced
commodizty. .
I (u.u409) Sfx)i Share of intermedlate uéage by the j'th industry {n imports of the {'th
d ccmmodity.
I S$NVL Share of investment usage i{n imports of the {'th commodity.
SECL Share of Zovernment usage in laports of the i'th commodity.
I SéOVi Share of goverament usage in [mports of the i'th commodity.
SéSTOC' Share of change in 3tocks {n imports of the {'th commodity.
{
{4,41) SL‘I‘J Share of labour used in industry j in total labour usage.
I S,.[.g Share of labour used 2y government !n total labour usage.
(4,u42) SKTJ Share of capital used in industry jJ in total capital usage.
I SKTG Share of capital used by government in total capital usage.
(4.383) SWJ Share of land used by industry j in total land usage.
I(u.uu) None
(4.45) S?INVT)L Share of the i{'th domestically produced commodity in investment axpenditure.
l S’I‘\(V“)i Share of the i{'th imported commodity In investment expendi{ture.
AL Iy
(4.U46) S?CT) Share of the g'th domest{cally produced consumer commodity in
l g aggregate consumption.
S(ICT)g Share of of the g'th imported consumer commodity {n aggregate consumption.
D
U, 47 u,u7y.
l( T) S(CT)g See (4,47)
I
u, 47y,
S(CT)g See (4.47)
(4,48) None
I(u.“9) S(ET)L Share of exports of the i'th commodity in total exports at FOB prices.
(4.50) S(ET)i See (U,u49). »
l(“.‘iﬂ) None
(4.52) s[()ST)L Share of the i'th domest{cally produced commodity in aggregate change in
stocks.
l S%ST)L Share of the {'th imported commodity in aggregate change ln stocks.
r
= D
4.5 b, . i
(4.353) S(ST)J. See (4.52)
T
: S 4.52).
' S(ST)L See (4.52)
(4.54) None
(4.535) S(IT)L Share of the i'th imported commodity in aggregate imports at foreign currency
. prices.
4,54
(4.58) S(IT)L See (4.55).
'(3.57) None :



Coefficient or

Zquation Jarametar Jescrintion o
(4.58) B 7alue of total 2xports aL cwrrent gomestic prices.
IMP value of total imports at current domestic srices.
(4.59) 3T 3alance of tLrade.
(4.50) 3T See (4,39).
\DPE Vet <omestis product from the axpenditure side.
(u,81) Jone
(4.52) SGZ Share of government spending on producer commodities {n tctal Zovernment
spending.
SLZ Share of government spending on ladowr in total government spendiag.
SKZ Share of gZovernment spending on capital in total Zovernment spending.
(4.63) None
(4,84) None
(4.85) None
(4.66) None
(u.8%7) SSO Share of gZovernment spending in government outlays.
STO Share of gZovernment transfer payments in government outlays.
(4,53) S(DR)* Share »f tariff revenue on commodity { {n total government revenue.
S?TR)L Share of commodity tax revenue on the usage of the {'th Jdomesatically preduced
J commodity {n the j'th industry in total government revenue.
S%TR)LJ Share of commodity tax revenue on the usage of the {'th {mported commodity in
the j'th {ndustry-in total government revenue,
S?CR)i Share of commodity tax revenue on household consumption of the {'th
domestically produced commodity in total government revenue.
S%CR)i Share of commodity tax revenue on household consumption of the 'th {mportad
commodity {n total government revenue.
S?,q)i Share of commodity tax revenue on investment usage of the i'th domestizal.y
- produced commodity in total government revenue.
s%IR)i Share of commodity tax ravenue on i{nvestment usage of the L'th laported
commodity {n total government revenue.
S(Eﬂ)i Share of commodity tax revenue on exports of the {'th commodity {n total
government revenue.
S?GR)L Share of commodi{ty tax revenue on goverrnment usage of the {'th domestizal.y
produced commodity {n total government revenue,
S%GR)i Share of commodity tax revenue on government usage of the {'th impor=ez
commodity in total government revenue,
S?STR)i Share of commodity tax revenue on the {'th domestically produced commcdizy
used as a stock {n total government revenue,
SgSTR)i Share of commodity tax revenue on the {'th {mported commodity used as a s:cox
in total government revenue.
S(SR)J Share of subsidies on output of the J*th industry in total governmen:
revenue.
RO tup)1 Ratio of the power of tariff rate of L'th lmport to the ad valorem -~3t=.
D .
R(INT)L‘ Ratio of the power of the commodity tax rate on usage of the [’'=n inz.sw~, °F
¥ the {'th domest{cally produced commodity to the ad valorem rate,
I
R(IMT)LJ Ratio of the power of the commodity tax rate on usage of the J'th inz_.a.-~; of
: the {'th imported commodity to the ad valorem rate.
R(INV)i Rati{o of the power of the commodity tax rate on investment usage of =-2 . =n
commodity to the ad valorem rate,
R?CON)L Rati{o of the power of the commodity tax rate oa consumption of =nre :° ==

domestically produced commodity to the ad valorem rate.




Coefficient or

Descrintion

Zquation parameter
I ¢
l RZ””V)' atio of tne power of the commoaity tax rate on <Consumption of the commodity
wun sl tax rate on consumption of the i'th imported 2ommodity %o the ad valorem
rate.
R( Pt Ratio of the power of the commodity tax rate on exports of =hle i':n commodisy
= $o the ad valorem rate.
R qatio of tnhe power of the commodity tax rate on government usage of the ('Lt
GOV .
I ) commodity to the ad valorem rate.
R, amae 2atio of the 2ower of the commodity wax rate on Jhange in stocks of tne i':n
sToc.t sonmodity So -“he ad valorem rate.
R(SUB) Ratio of tne power of the net subsidy rate on the j'ih {ndustry to the ad
. J valorem rate.
RYR Ratio of the multiple of the marginal tax rate by household {ncome to :total

{4.59) None
(4.70) REV
QuT
(4.71) 8D
(4.72) 3D

NDPE

(4.73) Siyr

XYF
MYF

OYF

ChTH) SYFY

TY
(4.75) RYYD

1D

(4.76) None

LGDP
S¢coe
MCDP

(4.78) Sex

0

DN

government revenue.

Ratio of intercept of £he linear personal income tax schedule =0 total
government revenue.

Parameter indexing the intercept of tne linear personal {ncome tax schedule
Lo the C?I.

Parameter lndexing the intercept of the linear personal income tax schneduls
to private inccme.

Total government revenue.

Total government outlays.

Government budget deficit.
See (4.71)

See (u.50)

Share of labour income in aggregate factor {ncome.
Share of capltal i{ncome in aggregate factor {ncome.
Share of income from land {n aggregate factor income.

Share of depreclation of capital in aggregate factor i(ncome.

Share of aggregate factor income in aggregate household lncome.
Share of {ncome from transfers dy government {n aggregate household income.
Rat{o of household {ncome to household disposable {ncome.

Ratio of the multiple of the marginal tax rate by houserold {ncome to
household disposable {ncome.

Ratio of {ntercept in the linear personal {ncome tax schedule to aggregate
household disposable {ncome. .

See (4.68).

See (U.68).

Share of labour in GDP at factor czst.

Share of capital in GDP at factor cost.

Share of land in CDP at factor cost,

Share of household consumption {n net domestic product.
Share of {nvestment {n net domestlc¢ product.

Share of depreciation on capital {n net domestlc product .

' Rryp



Coefficient or

Zquation Darameter Description
- S_, - Share of Zovernment spending in net doﬁestic sroduct .
) SEN Share 2f sxports ia net domestic product.
SIMPN Share of imports at dcmestic prices. in net domestic product.
SDSN Srare of 3tocks in net domestic product.
(4.79) SCN See (4.72)
SSN Share of savings in net Jomestic product.
SEN Share of gZoverrment revenue in net domestic product.
STN Share of government transfer payments in net domestic product.
(4.80) . SCN see (4.71).
SIN see (4.71),
Pes :‘S“‘ ’ see {(4.71).
Son see (4.71),
SEN see (U.71).
SIMPN see (4.71),
SDSN see (4.71).
(y4.81) None




TABLE 6 : A TIFLUAL LiIJi UL’ LAVUGIVUG

T AUNAA A, v re e iae— e - e

fariable Subscript range? Number Description
TD ‘ Lel,...0ng, nz Commodity tax rate on usage by the ['th lndustry of the i'th
t 3= 1,00y dcmestically produced commodity.
Tfi L o= 1,...,ns. nj Commodlty tax rate on usage Dy the J'th industry of tne {'th
Jo=1,.0ng. imported commodity.
9, Loe1,.0ung. a, Tariff rate on imports of the i'th commodity.
pwl L= 1,...,04. ag World price of zhe ['th commodicy.
TD T S« P a Jommodity tax rate on consumption of tne ('th Jdomestically
ot . 2 3 oroguced commoaity.
Téi— £ = ty...,nge g Commodity tax race on consumption of the ('th (mportea commodity.
TEL . { =1,.00,n4. ng Commodity tax rate on expérts of the {'th commédity.
TGi L = 1,..0,ng¢ Ng Commodity tax rats on government usage of the i'th cowmodicy.
‘['Ii 1 =1,...,0g. Ng Commodity tax rate on inveatment usage of the ['th commodity:
TSL { = 1""'“5' Ng Commodity tax rate on change in stocks of the {'th commodity.
qu ] = 1....,n5~ ng Production subsidy rate on output of the j'th iadustry.
DSTocg i Aggregate real change Ln stocks.
ZR ! gZxchange rate.
1 Aggregate gross real lnvestment.

K! 1 Aggregate usage of capital.

LT 1 Aggregate usage of labour.

uT 1 Aggregate usage of land.

Tg A Tranafer payments dy government.

T! \ Marginal {ncome tax rate.

ZG 1 Govarnment 3pending.

a Ng denotes the number of sectors {n the model. n, denaoteas the numder of consumer commodities,



able pimenston? Typical elament Description
) ’ n2 ’ t?. Sowers of zaxes on intermediate usage aof :omes:;caliy araduced
3 - commodities.

:: n2 tij Powers of %Taxea on Lntermediate)uaage of imported scmmodities.
pcD Ay ;c? consumption of domestically produced producer cohmoditias.
;c: ng pcf tgnsumption of imported jroducer cgmmodities.
4 . ag 4 Sowers of import tariffs.
2 » ng e Ixport volumes.

imp N mei Imoore volumes.

pD ny p? Basic prices of domeacica;ly produced commodities.

oL ng pf Basic prices of imported commodities.

Pu Ng Pui World prices.

cb n t? fPowers of taxes on consumption of domeatically oreduced

¢ 3 ~ commodities.

cé ng téi Powers of taxes on consumption of imported commodities.

Lo ng e Powers Of taxes on exports.
tG ng CGL Powers of taxes on government usage of producer commodities.
ty ng try Powers of taxes on investment usage.

tg Ng gy Powers of taxes on ¢hanges in stocks,
K Ng kJ Capital usage by industry.
1 ng lJ Labour usage by industry.
m Ng mJ Land usage by industry.
qQ g qJ Indugtry output levels.
3q ng ° sqy Powers of production subsidies. .
gP o . Na o 4”_c§ Consumption of domestically produced consumer commodities.
cI N c; Consumption of imported consumer commodities.
de].dd 1 - Change in budget defictit.
deldg ? - Change in real budget deficit.
delb 1 - Change in balance of trade,
dele 1 - Change {n real balance of trade.

cT 1 - Aggregate consumption expenditure.

c; 1 - Real aggregate consumption.

cpi 1 - - Consumer price index.

depr . 1 - Depreciation of capital.

dstoc; 1 - Real change in stocks.

delsg 1 - Change in real inventory investment.

dstocpi 1 - Price index for chang; i& stocks.,

. ”

e 1 - Aggregate export revenue.

eg 1 - Real aggregate exports.

eoi ? - Export price index.

er 1 - Exchange reate (units of domestic currency for unit of foreign

currency).
g 1 - Real aggregate government usage of producer commodies.

(Continued)



TABLE : TN THE WALRAS CONDENSED SYSTEM (Contlnued) - —— = R

. lectaor 4
Yariabdle vimenstron Typlical =212ment Seacrtiotion — e

g2dppipe 1 - Price index for CDP at factor cosc.

meT 1 - Aggregate expenditure on tmports (fcreign currency units).
me; 1 . - Aggregate real {mports.

tmppl 1 - Import price index (foreign currency units).

tnv® ! - Aggregate lnvestment expenditure.

‘_nv; i - Real aggregate investment. ,

T 1 - Aggregats usage of capital.

L3
- . Government usage of capital.

1% 1 - Aggregate usage of labour."

1 1 - ) Covernment usage of labour.

al 1 - Aggregate usage of land.

ndpp 1 - NDP (calculated from the disposition side).

ndpg 1 - NDP (calculated from the expenditure side).

ndpER 1 - Real NDP (calculatad from the expenditure 3ide).

ndppleg 1 - Price index for NDP (calculated from the expenditure aice),
opl 1 - Price Index for government outlays,

Pg 1 - Price {ndex for government usage of producer commodities.
Pr 1 - Purchase price of capital.

r 1 - Rental price of capital.

s l - Govermnment revenue.

"GR 1 - Real government revenue.

rm ‘ ! - Aental price of land.

v 1 - Private saving.

tG 3 - X Transfer payments by government,

tGR l - Réal transfer payments by government.

r.y 1 - Marginal {ncome tax rate.

w 1 - Wage rate.

yd 1 - Aggregate d{sposable {ncome.

vdg 1 - Real aggregate disposable {ncome.
Zg i - Government spending,

g ’ i - Real government spending.

zpi 1 - . Price index for government 3apend{ng.

a ng denotes the number of sectors {n the model. n, denotes the nu.mber' of consumer commodities,

r

l v 1 - Aggregate household lncome.



TABLE 8 : CONTENTS OF THE INPUT-OUTPUT DATA FILE FOR THE WALRAS MODEL OF
THE AUSTRALIAN ECONOMY

Header Typea Dimensions® Description

AIQ2 R Ng X Ny Intermediate usage (domestic)

ATO4 R ng K ng Intermediate usage (imported)

AI06 R ng x 1 Investment (domestic)

AI08 R ng x 1 Investment (imported)

AI10 R ng X ng Consumption (domestic)

a2 R ng X n, Consumption (imported)

AT 14 R ng x| Exports

AI16 R ng ¥ 1 Government usage (domestic)

A118 R ng x 1 Government usage (imported)

AI20 R ng ¥ 1 Change in stocks (domestic)

AI22 R ng z 1 Change in stocks (imported)

AI24 R 1 x ng Non-commodity indirect taxes

AI26 R 1 2 ng Usage of labour

A128 R 1 % ng Usage of capital

AI30 R 1 % ng Usage of land

AI32 R ng % Ng Commodity tax on intermediate usage
(domestic)

AI3Y4 R ng X ng Commodity tax on intermediate usage
(imported)

AI36 R ng x 1 Commodiéy“tax on investment

AI38 R ng x 1 Commodity tax on consumption
(domestic)

AI40 R ng x | Commodity tax on consumption
(imported)

AT42 ng % 1 Commodity tax on exports

ATLY ng x 1 Commodity tax on government usage

- ——AIl6 R— ng % 1 Commodity tax on change in- stocks
AIUS R ng x| Duty '

(Continued)



.= -7 TABLE 8 7 CONTENTS QF THE INPUT-QOUTPUT DATA FILZ FOR THE WALRAS MODEL OF
THE AUSTRALIAN ECONOMY (Continued)

Header Typea Dimensionsb Description
L —
AI50 R g Government usage of labour
- AIS2 R 1 x 1 Government usage of capital
AISY R 1 x 1 Income tax
AIS6 R 1 g 1 Transfer payments
AI58 R T x 1 Capital stock
{XCR C Creation information
XXHS C History

a R denotes a real number array. ¢ denotes a character array

b ng denotes the number of sectors in the model. ng denotes the

number of consumer commodities.

t
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AUSTRALIAN ECONOMY

.:_*-TABLE 3 : CONTENTS OF THE PARAMETERS FILE FOR THE WALRASMODEL. OF THE

S ——  AP1O- —R

Heaéee——a—Typea Dimensions® - Description —_——
APO2 R n, %1 Elasticity of substitution between
= N )
domestic and imported producer
commodities
. APOY R ng X 1 Elasticity of substitution between the
labour-capital bundle and land
APQ6 R ng ¥ 1 Elasticity of substitution between
labour and capital
APQO8 R n, & 1 Elasticity of consumer demand with
respect to income
N, ¥ 04 Elasticity of consumer -demand with
respect to prices
AP12 R 1 ¢ 1 Elasticity of saving with respect to
income
AP14 R 1 x ng Elasticity of saving with respect to
price
AP16 R ng ¥ 1 Elasticity of substitution between
domestic and imported consumer
commodities
AP18 R ng x 1 Export demand elasticity
AP20 R 151 Elasticity of substitution between
commodities, labour and capital in
government usage
ap22 R 1 x 1 Real rate of return on capital
apau R 1 x 1 Depreciation rate
AP26 R 1 x 1 Marginal tax rate
XXCR c Creation information
LXHS c History

a R denotes a real number array.

¢ denotes a character array.

b ng denotes the number of sectors in the model. n, denotes the

number of consumer commodities.

r
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APPENDIX : AN AMENDMENT TO THE CLOSURE PROPOSED IN OECD (1988a)

In setting aggregate investment exogenously, the closure presented in
Table 6 differs from that proposed in OECD (1988a). In the closure
oroposed there, 'investment (s determined residually as the sum of
savings, depreciation, change in stocks and the net position of the
government and foreign sectors' (OECD (1988a), para 41). This is done
oy including in zhe =sguacion system an equation

T TINU'.= SV + DEPR + (Rg - Zg - Tg) - DSTOCT - (8% - ZR.IMPY) (2.57)

(OECD (1988a), =equation (1.56)) (for notation see Table 2). This
cequation Is a national accounting identify which can be derived by
equating the two measures of NDP calculated in equations (2.53) and
(2.56) of Table 1. 3o adding equation (2.57) to the esquation system in

" Table 1 is equivalent to adding the equation

NDP = NDP (2.58)

It is contended here that equation (2.57) should not be used to
determine aggregate investment. Indeed, with a valid data bhase, it
cannot be so used. Provided that the data bhase satisfies certain
conditions, <the ¢two measures of NDP are identically equal.  Then
equation (2.57) is satisfied automatically, for any value of INV'. That
is, equations (2.57) and (2.58) are already implicit in the equation
system. The conditions which the data base must satisfy are:

the data base 1s balanced, in that the total value of each
industry's sales is equal to its total costs, and

. the consumer demand system is properly parameterized, so that the
budget constraint, that the sum of aggregate consumption and
saving is equal to aggregate disposable income, continues to bse
satisfied when the model is shocked.

Since the data base should satisfy these conditions, equation (2.57)
should not be used to determine aggregate investment.

These propositions can be demonstrated by the following argument. i
the data base is balanced, then NDP calculated from the expenditure side
is equal to NDP calculated from the income side,

NDPE z NDPI = YFN + TI,

r

where YFN denotes factor income, net of depreciation, and TI denc::2
indirect taxes. For aggregate total sales is equal to the sum
aggregate intermediate usage and GDP calculated from %The expendizu:
side; and aggregate total costs is equal to the sum of aggrega:
intermediate usage and GDP calculated from the income side. But for

balanced data base, total sales is equal to total costs in =2ac
industry; and the market clearing equations and zero profits conditizns
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ensure that this equality is preserved when the model is shocked. So
aggregate total sales is equal to aggregate total costs. Therefore, GDP
calculated from the expenditure side is equal to GDP calculated from the
income side; so NDP calculated from the expenditure side is equal to NDP
calculated from the income side,

NDPE z NDPI,
as stated above. Ffurthermore, if the consumer demand system is properly
parameterized, then NDP calculated from the income side is equal to NDP

calculated from the disposition side. For (in the notation of Tables |
and 2)

NDP. = YEN + TI

I
= YEN + (RG - TD) where TD denotes
income tax, by
equation (2.52) of
Table 1
= (YEN + TG - TD) + (RG - TG)
= (Y - TD) + (RG - TG) , by equation (2.53)
= YD + (RG - TG) by equation (2.54)
=CY 4 SV + (R, - T.) provided  that the
G G
consumer demand system
is properly
parameterized.

= NDP..

From these equalities it follows that NDP <calculated from the
expenditure side is equal to NDP calculated from the disposition side,

NDPE = NDPD.

Hence we conclude that equatign (2258) should be satisfied
automatically, for any value of INV'. The same must then be true for
equation (2.57).
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