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1. Introduction

This memorandum describes the linking of the regional models in the
version of WALRAS implemented by the Industries Assistance Commission
(IAC).

WALRAS is an internazional general equilibrium model, developed by the
Secretariat of the Organisation for Economic Co-operation and
Development (OECD). The model was designed to provide estimates of the
effects of agricultural policies in the major agricultural ¢trading
regions of the OQECD. The model contains six regional models,
representing the economies of australia, Canada, the European Economic
Community, Japan, New Zealand and the United States of America. The
model is documented in OECD (1988).

The IAC has Implemented the Australian regional wmodel of WALRAS,
following closelv the theoretical structure deseribed in QECD (1988),
and using data supplied by the JECD. The IAC version of the Australian
model is documencted in McDougail and Sugden (1988). It is proposed to

implement the other five regiornal models along similar lines.

In the version of WALRAS described in OECD (1988), no links exist
between the regional models. The OQECD proposes to link the regional
models by adding equations relating each regions' exports and export
prices to the other regions' imports and import prices. This memorandum
describes the inter-regional 1links planned for the IAC version of
WALRAS. '

2. Choice of Specification

2.1 Import Demands

Import demands are modelled on the assumption that commodities imported
from different regions are not perfectly substitutable for each other.
Imports from different sources are combined in a constant-elasticity-of-
substitution (CES) function to yield a composite imported variety of
each commodity. The 1imported variety 1is then combined with a

domestically produced variety to yield effective usage of each



commodity. This specification has been used by Whalley (1985), and is
the specification suggested for WALRAS in OECD (1988), para 39. The
specification is adopted in order to accommodate the simultaneous import
and export by many countries of many cormodities (the phenomenon of
‘eross-hauling').

This general approach is taken for two categories of demand, namely
intermediate usage and consumption. These are the categories in which
WALRAS already recognizes substitutability between imported and
domestically produced varietiss of each commodity. For other demand
categories - investment, government usage, and change in stocks - no
substitution between imported and domestically produced varieties is
recognized. For these categeries, the further assumption is now made
that there is no substitution zetween varieties imported from different
regions. ™
The disaggregation of imports ty region of origin makes it desirable to
amend cne other feature of the consumer demand system. At present the
model distinguishes thirteen commodities in production and in most
categories of demand. These commodities are referred to below as
producer commodities. In consumption, however, the model distinguishes
ten commodities, referred to below as conéumer commodities., Each
consumer commodity is differentiated into a domestically produced and an
imported variety. The domestically produced varieties of the consumer
commodities are composed in fixed proportions of the domestically
produced varieties of the producer commodities. Imported consumer
commodities are likewise composed in fixed proportions of imported

producer commodities.

This specification tends to result in low own-price elasticities of

consumption demand for imported producer commodities. It also tends to

result in complementarity in consumption between imported producer

commodities combined in the same imported consumer commodities.
Especially when imports are differentiated by source, this may lead to

implausible simulation results.

For example, most imports into Australia of the producer good ‘dairy

products' are consumed as_part of the imported consumer good 'food and



non-alcoholic beverages', Most of this good, however, consists of
imports of the producer commodity ‘other food products'. So a change in
the price of imports of ‘dairy products' has little effect on the price
of imported ‘food and non alcoholic beverages', and therefore little
effect on the demand for imports of “dairy products'. But a change in
the price of imports_of ‘other food products' has a much larger effect

on the demand for imports of dairy products.

To avoid such implausible results, the approach taken here is to medel
substitution between commodities from different sources at the producer
commodity level, rather than at the consumer commodity level. So in the
linked version of WALRAS, consumer commodities are not differentiated oy
source, Consumer commodities are composed in fixed proportions of
producer commodities. Consumption usage of each producer commodity is a
CES function of consumption usage of the domestically produced and the
composite imported varieties. Consumption usage of the composite
imported variety is a CES function of consumption usage of imporcs from

each source.

2.2 Export ‘Supplies

Export supplies are modelled on the assumption that domestically
absorbed and exported commodities are perfectly transformable in
production. This is contrary to the treatment suggested in OECD (1988)
para. 39, in which each industry produces a domestically absorbed and an
exportable commodity subject to a constant-elasticity-of-transformation
(CET) production function. The perfect transformability approach is
adopted in this memorandum, as being more suitable to a long run zodel,

in which: factors of production are perfectly mobile between industries.

The imperfect transformability assumption was proposed by Dervis, de
Melo and Robinson (1982) in the context of a short run model as a means
of overcoming certain difficulties arising from the heterogeneity or the
commodities distinguished in that model. Each commodity in the model
represents a diverse class of commodities in the real economy; and
likewise with industries. The share of exports in total sales may
differ between the different real commodities corresponding to a singlse

model commodity. If the different real commodities are produced by



different real industries, then fixity of factors constrains the extent
to which the composition of the model commodity in terms of real
commodities can be altered over the short run. For example, if export
prices rise, not all types of factors can be reallocated over the short
run from domestically oriented to export oriented real industries. So
the elasticity of supply of exports is lower than would be indicated by
the model. Furchermore, the rise in the prices of exportable real
commodities does not cause the prices of domestically absorbed real
commodities to rise equally. So domestic prices are not coupled rigidly

to export prices, as the model would indicate.

To overcome these problems Dervis, de Melo and Robinson (1982)
differentiate each commodity in the model into a domestically absorbed
and an exported variety, produced by the same industry under conditions
of imperfect transformation. This has the desired effects of reducing
the elasticity of supply of exports, and partially decoupling domestic
prices from export prices. These are also the advantages claimed for

this approach by QECD (1988).

The considerations which led Dervis, de Melo and Robinson (1982) to
adopt this approach rest on the assumption that capital is immobile
between industries. If all factors are mobile, then there is no
constraint on changes in the composition of model commodities in terms
of real commodities. Furthermore, export prices and domestic prices are
likely to be tightly coupled. The reason is that both domestically
oriented and export oriented real industries face the same input prices
‘(including rental prices for capital). So domestically oriented and
export oriented industries are likely to inecur similar changes in unit

costs, and to make similar changes to their output prices.

In WALRAS, all factors of production are treated as mobile between
industries. The model therefore takes a long run perspective, in which
the considerations which support the imperfect transformability approach
do not apply. This wmemorandum adopts accordingly the perfect
transformability approach. In doing so, it increases the risk that the
composition of output in the individual regions in the model may be

implausibly insensitive with respect to policy shocks.



2.3 The Treatment of the Rest of the World

The six regions represented in WALRAS constitute a large part, but by no
means all, of the world economy. Besides linking the regional models
together, it is necessary %to take into account trade between the six
formally modelled regions and the rest of the world. -

In this memorandum all import demands and export supplies by the rest of
the world are treated as completely inelastic. This 1is a drastic
simplification, more drastic than that commonly employed in single
country general equilibrium models. In those models the supply of
exports by the rest of the world is commonly assumed to be perfectly
elastic, while the demand by the rest of the world for imports of each
commodity is assigned a constant finite elasticity. That treatment is
suitable if the =2conomy of the rest of the world is large with respeg;
to that of the formally modelled region. In that case,'economic changéé
in the formally modelled region have no considerable effect on the level
and composition of output in the rest of the world. In the contrary
case, when the modelled region is large enough to influence output in
the rest of the world, it is no longer reasonable to assume that demand
by the rest of the world for imports of a commodity from the modelled
region depends only on the price of the imported commodity. Rather, it
will depend on all import and export prices. Similar remarks apply to

exports from the rest of the world.

It appears therefore that in WALRAS, in which the rest of the world is
not large relative to the group of modelled regions, no simple
specification of its import demands and export supplies is suitable. To
provide a satisfactory account of those variables, it would be necessary
to incorporate the rest of the world into the model as one or a number
of regions. That task 1is well outside the scope of the present
memorandum. This memorandum accordingly refrains from offering any
explanation of changes in rest-of-the-world imports and exports. Those
variables are therefore exogenous in the linked model. It must then be
acknowledged that the 1linked model excludes gertain ad justment
processes, namely all those processes which are mediated by the rest of
the world.



3. Structure of the Inter-Regional Linking Extension to WALRAS

3.1 Introduction

The regional models in WALRAS are linked by the addition of adding
equations, variables and parameters. The model to which these additions
are made is an assemblage of six regional models, each having the same
structure as the I1AC version of the WALRAS model of Australia,
documented in McDougall and Sugden (1988).

Tables 1, 2 and 3 list the equations, variables and parameters added to
the non-linear version of WALRAS. Tables 4 and 5 list the corresponding
linearized equations and their parameters. The notation follows that of

McDougall and Sugden (1988), except that regional superscripts are added

to the variables and parameters of the regional models. Regionalg?
superscripts range from 1 to 6, and indicate regions as shown in~
Table 6. Variables representing quantities or prices of imports, or

quantities of exports, also bear subscripts indicating the source of the
imports or the destination of the exports. Subscripts from t to 6
indicate regions represented in the model, as shown in Table 6; a

subseript of 7 indicates the rest of the world.

3.2 Demands for Inputs into Current Production

Equation 3.1 of Table 1 expresses usage of imported inputs from each
source into current production in each industry ds the product of an

input-output coefficient and the level of output in the industry.

Usage in each industry of the composite imported variety of each
commodity is assumed to be a linearly homogeneous CES function of usage
of the wvariety imported from each source. Using input-output

coefficients, the relation may be written
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Here ng denotes that number of industries or producer commodities in the
model, and n, denotes the number of regions (not including the 'rest of
the world'). In the model as developed by the OECD, ng is equal to

thirteen, and n, to six.

r
The elasticity of substitution between variables imported from different
sources is assumed to be the same in all industries, but may vary across
commodities and regions. Solution of the cost minimization problem
yields equations (3.3) for the input-output coefficients, and equation

(3.2) for the price of the composite imported variety.

3.3 Investment Demand

Formation of the capital good in each region in WALRAS is Leontieff in
the domestically produced variety and each imported variety of eachy}
commodity. Equations (3.4) of Table 1 are the investment demand-
equations for the imported varieties. They replace equations (2.15) of
McDougall and Sugden (1988).

3.4 Consumer Demand

As stated in Section 2.1, the consumer demand system in the regional
models is redesigned for the linked model. In the linked model, the
consumer commodities are not differentiated into domestically produced
and imported varieties. Consumption of each consumer commodity is
Leontieff in each producer commodity, as shown in equation (3.6).
Consumption of each producer commodity by way of each consumer commodity
is CES in the domestically produced and the composite imported varieties

of the producer commodity,

(8°-1)/8" (8°-1)/80y 85/(a" -1
pc’ = (w2F (pcPF) 8 8, o IF (pclry &8 7e) g e T
ig~ ‘\Vig ' Tig , ig * 7ig
i-= I,...,ns,
g = 1,...,nc,
= 1,...,n

Here ng, denotes the number of consumer commodities. In the sectoral

classification adopted by the QOECD, n, is equal to ten.

c



The elasticity of substitution is allowed to vary across consumer
commodities, but not across producer commodities. Utility maximization
yields equations (3.8) and (3.9) for consumption of the domestically
produced and composite imported varieties of each producer commodity by
way of each consumer commodity. Furthermore, equation (3.7) is obtained
for the price of the i'th producer commodity when consumed by way of the
g'th consumer commodity. Equation (3.5) expresses consumer commodity

prices in terms of producer commodity prices.

Consumption of the composite imported variety of each producer commodity
by way of each consumer commodity is CES in the varieties imported from

each source,

(837-1)/85" 81t/ (8lE1) =
g g g g
PCIP . [z er (PCIP ) ] Co '
ig S (is)g (iS)g 4 - peeellgy
g =1,...404,
= 1,...,n

Again the elasticity of substitution is allowed to varyracross consumer
commodities, but not across producer commodities. Utility maximization
yields equations (3.11) for consumption of each imported variety of each
producer commodity by way of each consumer commodity. Furthermore,
equation (3.10) is obtained for the price of the composite imported
variety of each producer commodity consumed by way of each consumer
commodity. Finally equations (3.12) and (3.13) express total
consumption in each region of the domestically produced and each
imported variety as the sum of consumption by way of each consumer

commodity.

3.5 Export Demand

Equations (3.14) equate exports of each commodity from each region :o
each destination with imports to that destination from that region. A
conversion factor is required to convert quantities traded from the
units used for the importing countries to the units used for =he

exporting country. Equations (3.15) express total exports of each



commodity from each region as the sum of exports to each source. These
equations are applied not only to exports from regions represented in

the model, but also to exports from the rest of the world.

3.6 Government Demand

Government usage of each producer commodity 1s Leontieff 1in the
domestically produced and each imported variety. Equations (3.17) are
the government demand equations for the imported varieties. Equation
(3.16), which replaces equation (2.27) of McDougall and Sugden (1988),
defines a price index for government usage of producer commodities,

3.7 Change in Stocks

The composition by source of change in stocks of each commodity isw
assumed to be constant. Equations (3.18), which replace equations.
(2.31) of McDougall and Sugden (1988), are the inventory investment

demand equations for the imported varieties.

3.8 Demand for(Imports by the Rest of the World

The equations described in the previous sections explain demands for
imports by regions represented in the model by reference to the
structure of production and absorption in these regions. A simpler
method must be used to explain imports by the rest of the world. That

simpler method is explained in this section.

Demand by the rest of the world for imports depends on the price of
imports relative to prices in the rest of the world. The elasticity of
demand with respect to relative price is constant. For the six region
model, in which the rest of the world is not large in comparison to the
explicitly represented regions as a whole, it is envisaged that the
elasticity will be set equal to zero. Thus demand by the rest of the
world for imports will be completely 1inelastiec, as stated in
Section 2.3. But for particular applications of the model, the model
may be modified so that the number of regions is less than six. In some

of these applications, the rest of the world may be large relative to



the explicitly represented regions as a whole. The structure of the
model allows users to specify positive import demand elasticities by the
rest of the world in these applications.

Even when total demand by the rest of the world for imports of each
commodity is held constant, demand for imports from individual regions
may vary. Imports from each region are combined in CES functions to

form a composite imported variety of each commodity:

nr+1 ROW nr+1 (BiRow
IMP, ® [g “(is) (PW(is))
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Equation (3.19) expresses demand by the rest of the world for the

composite imported variety of each commodity in terms of the price of%?

the composite imported variety relative to the domestically produced -

variety. Equation (3.20) defines a price index for the composite
imported variety in terms of the prices of the varieties -imported from
each country. Equation (3.21) shows how demand by the rest of the world
for imports is allocated between exporting regions, on the basis of the

price of exports from each region.

3.9 The Price System

Equations (3.23), which replace equations (2.33) of McDougall and Sugden
(1988), express the basic price of each imported variety of each
commodity in terms of the landed duty-free price, the exchange rate, and
the rate of duty on the variety. Equations (3.22) express the landed
duty free price in the importing country in terms of the free on board
price in the exporting country, and the price of an international trade

and transport margin commodity.

Equations (3.24), which replace equations (2.35) of McDougall and Sugden
(1988), express the price paid by the j'th industry for each imported
variety of each commodity in terms of the basic price of the imported
variety and a commodity tax rate. The same commodity tax rate is

assumed to apply to imports from all sources.



Equations (3.25) and (3.26), which correspond roughly to equations
(2.36) and (2.37) of McDougall and Sugden (1988), express the price in
consumption usage of the domesﬁically produced variety and each imported
variety of each commodity, in terms of the basic price of the variety
and a commodity tax rate. Equations (3.25) and (3.26) do not correspond
exactly to equations (2.36) and (2.37) of the previous memorandum, in
that they calculate priées for producer commodities, rather than

consumer commodities.

Equation (3.27) expresses the price of the internaticnal trade and
transport commodity as a weighted average of the price in each country
of the last commodity of the producer commodity classification ('other

private services').

3.10 The Market-Clearing Equations by

Equations (3.28), which replace equations (2.40) of McDougall and Sugden
(1988), are identities expressing total imports of each commodity into

each region by summing over demand categories.

3.1 Miscellaneous Equations and Macro Identities

Equations (3.29), which replace equation (2.45) of McDougall and Sugden
(1988), define the purchase price of capital in each region. Equations
(3.30) and (3.31), which replace equations (2.46) and (2.47) of the
earlier memorandum, define aggregate consumption: expenditure and the
consumer price index Equations (3.32) and (3.33) define aggregate
inventory investment expenditure and a price index for inventory
investment. Equations (3.34) and (3.35) define aggregate imports and an
import price index. Finally equation (3.36) defines aggregate

government revenue.

i, The Linearised Inter-Regional Linking Extension

In implementing the WALRAS model, the IAC has linearised the equation

system. So the inter-regional linking extension must also be

11



linearised, Table U4 presents the equation system of Table 1 in
percentage change form. Parameters unique to the linearised equation

system are listed in Table 9.

Most of the variables in the linearised system are percentage changes in
variables in the non-linear system. The exceptions are the tax rate
variables. In the linearised system these are represented by percentage
changes in the power of the tax, rather than percentage changes in the
tax rate. The power of a tax is defined as one plus the tax rate
(measured as a fraction). For example, if a tax rate is 49 per cent,

then the power of the tax is equal to 1.49,

5. Model Closure

Closure of the linked version of WALRAS is generally similar to closureg

of the unlinked version. The main differences are as follows.

In the unlinked version, the variables P;i, representing world
prices, are typically exogenous; but in the linked version, the
corresponding variables Pa(is)’ representing LDF foreign
currency prices, are typically endogenous.

r
Ei’
FOB export prices, are gyg}cally endogenous; but in the linked

. In the unlinked version, all of the variables P representing

version, the variables PE? , representing FOB prices of exports

from the rest of the world, are exogenous.

12
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TABLE 1 : THE EQUATIONS OF THE INTER-REGIONAL LINKING EXTENSION TO WALRAS
Corresponding
equation in single
Identifier Equation Subscript range Number Description region modgel?
Ir Ir r 2
(3.1) X(ls)j = A(ls)J QJ = 1,000, nsnr(nrﬂ) Demand by the j'th None.
1 n industry in the r'th
R region for the variety of
1,...,n5, the 1'th commodity
1 n imported from the s'th
R o region.
nIr l_nIr‘ Ir
(3.2) prl" - [y (' ) ! (p7!’ ) t ]1/(1-n1 ) Vyeaailig, n2n price index for the None.
ij (is)j (is)) s s'r
3 1.....n composite imported variety
' s of the i'th commodity used
1,...,nr,. by the j'th industry in
- Ir the r'th region.
ir r M I -nl"
(3.3) A(is)j = ”(ls)j) (PT“B)J) 1 LRROY. e nsnr(nrﬂ) Input-output coefficient None.
1,000, for usage by the jith
Ir Ir Ir/(l—nIr) 3 industry in the r'th
n 1-n n i Tyea.,n, region of the variety of
Ir i Ir 1 i Ir s
[I(Y(ls) ) (PT(. ) ) 1 A 1 the i'th commodity
s J is)) J verefpe imported from the s'th
region.
(3.4) INV?‘ = I‘Ir INVTr T,000,n *1, nn_(n +1) Investment usage in the (2.15)
is) (is) R r sror . :
1.....n r'th region of the variety
- of the i'th commodity
\,...,nr. imported from the s'th
region.
(3.5) PES ) 5:8 Pgig T....ng, n,n, Price of the g'th consumer Equations (3.5) -
i ] n commodity in the r'th (3.9) and (3.12) -
MR o region. (3.13) correspond
together to
equations (2.18) -
(2.22) of the
single region
model .
TrS (3.6) PC. = ¢ ch 1,...ng, nln Consumption in the r'th See above.
g ig g i qr region of the i'th
sl producer commodity by way
1,...,nr. of the g'th consumer
P P " r " r') commodity.
B 1-8 t-g_ t/(1-8 .
TRS (3.7) Pr:. = [(mpr) g "DEr) g . (mIr') g (PIr,' ) g g T,...,0_, /:1&141 Price index for the i'th See above.
Cig ig Ci ig Cig S r .
1 n - producer commodity when
M e consumed in the r'th
- 1. .. N - reglon by way of the g'th

consumer commodity.

{Continued)



TABLE 1 ; THE EQUATIONS OF THE INTER-REGIONAL LINKING EXTENSION TO WALRAS (Continued)

Corresponding
equation in single

Identifier Equation Subscript range Number Description region model
o _r
Dr Dr D
(3.8) PC = (w, ) g (P '.) g i=1,...,n_, nnn consumption in the r'th See above.
ig ig Ci S csr . .
- n region of the domestically
r r r r r P L produced variety of the
[ 1-8 8 1-g B /(1-8 ) r e 1,...,0,. i'th producer commodity
br Dr ' *r ’
(W) & 2Ty 8. (i) 8 (el" ) 'B) 8 g by way of the g'th
ig Ci ig Cig .
consumer commodity .
r
C
P ig
r r
Ir Ir Ir
(3.9) PC!E = (wig) g (PCig) g = 1,...,n,, nnn Consumption In the r'th See above.
g =1 n region of the composite
r r r r r r R imported variety of the
B 1-8 [ 1-8 g /(1-8 ) r=1,...,n,. i*th producer commodity by
Dr D ' r
[{w. ) & (pIy £, (m?r) g (PIr ) g] g g way of the g'th consumer
ig Ci ig Cig i
commodity.
r
PClg
Ir Ir
B 1-8 Ir
Ir Ir I 17(1- .
(3.10) P = {1 ' )8 (" ) B ¢ Bg ) £ = 1,...,0,, nonn Price index for the None.
Cig (is)g c(is) s csr
3 -1 n composite Imported variety
& trerrie of the i{'th producer
r = 'l,...,nr,. commodity consumed by way
of the g'th consumer
commodity in the r'th
r e region.
Ir Ir g ir g '
1 = = N
(3 ) Pc(ls)g (w(is)g) (PC(is)) s 1, Nptt, ncnsnr(nrﬂ) Consumption in the r'th None.
§ =1 n region, by way of the g'th
r ir ir Ir O consumer commodity, of the
Ir g Ir I—BB 8 /(l—fsg ) g = 1,....n,, variety of the i'th
[1 (w(is)g ) (PC(is)) ] & .ot R producer commodity
s HAS imported from the s'th
region.
Ir
Pclg
Dr Dr
(3.12) pc, = ) PCig f=1,...,ng, ngn,. Consumption in the r'th See entry for
g roe n region of the domestically equation (3.9).
A produced variety of the

i*th producer commodity.

st

(Continued}



Corresponding
equation {n single

ldentifier Equation Subscript range Number Description region model?
(3.13) PCIT -1 PCIr s = 1,...,n.40, nn (n +1) Consumption in the r'th See entry for
(is) g ig i 1 sror region of the variety of equation (3.9).
= lee-eige the i'th producer
r o= l,....nr. commodity imported from
the s'th region.
(3.0 £ = IMP, |/TRY S = 1,001, n_(n +n? Exports of the 1'th None.
si (ir)" " lir) r s r . .
i =1 ... commodity from the r'th
- region to the s'th region.
r = l,...,nr*l.
r R
(3.15) E'; - LEy, = 1,0, n_(n +1) Exports of the i'th None.
s commodity from the r‘th
re=1,...,n_ +1,
r region.
(3.16) Ps = ) x?r (@ Tgl) P?r r= ... n. Price index for government  (Zz.27).
i usage of producer
commodities.
Ir r Ir
* L) * o) Plisy
is
Ir Ir r <
(3.17) GOV(_ )y = X(is) G s = 1,004, nn (n_+t) Government usage in the (2.29)
1s 1s i 1 sror r‘th region of the variety
T Trereafge of the i'th commodity
r = l,...,nr. imported from the s'th
region.
Ir Ir Tr : : -
(3.18) DSTOC | = Q. DSTOC s = 1,00, nn (n_+1) Change in stocks in the (z.31).
lis) tis) R { -1 sror r'th region of the variety
= leeevang, of the i'th commodity
r = l....,nr. imported from the stth
region.
n _+1 n+l n +1 ¢
(3.19) 1 P T L 1= 0,0 . n Demand by the rest of the  (z.23).
1 bW T 3 world for the composite
imported variety of the
i'‘th commodity.
(Continued)



TABLE 1 :

THE EQUATIONS OF THE INTER-REGIONAL LINKING EXTENSION TO WALRAS (Continued)

Corresponding
equation in single

Identifier Equation Subscript range Number Description region model
ROW ROW
(3.20) Pnr‘ - [2 ( ROW Bl (Pnr+‘ )1 Bi 1/(1 B ) i= l....,ns. ng Price index for the None.
Wi w(ls) W(is) composite variety of the
i*th commodity imported
into the rest of the
world.
ROW
.1 ROW 810 .1 -BF;OH
(3.21) IMP(is) (w(ls)) (PH(ié)) s = 1,...,n.41, ns(nr+l) Demand by the rest of the None.
i 1 world for the variety of
soeciflge the i'th commodity
imported from the s'th
BROH n +1 1-ghOW gROW, (;_gROW, region.
[2 (w 1, ncl (P r ) i ] i i
“(is) W(is)
n _+1
IMP1
r r 2 . :
(3.22) P,.. /ER + A P 8 =1,...,n+1, n (n +1) Foreign currency LDF price None.
Wiis) = B( sy P M(is) 'T o s r in the r'th region of the
DR I variety of the i'th
r=1,...,n +1, commodity imported from
the s'th region.
Ir r r . .
(3.23) = (1 D,. ) ER P, s = 1,...,0.40, nn (n_ +1) Basic price in the r'th (2.33)
(15) (is) Wiis) 1 = I....,ns, sr.r region of the variety of
r=1,...,n. the i'th commodity
imported from the s'th
region.
(3.24) PTff‘ yi = (e T;'T)P{‘.” N S = 1,0, njnr(nrﬂ) Price paid by the j'th (2.35)
1503 3 1s i- 1 industry in the r'th
b= the-ens, region for the variety of
j- 1""'"5' the i'th commodity
-1 imported from the s'th
r=lieeip. region.
(3.25) PDr = (1 + TDr)PDr i=1,...,n nn Price paid by household; (2.36)
. Ci ci’'i TrTTTs? sr

r = 1""'"r'

in the r'th region for the
domestically produced
variety of the i'th
producer commodity.

(Continued)



TABLE 1| : THE EQUATIONS OF THE INTER-REGIONAL LINKING EXTENSION TO WALRAS (Continued)
Corresponding
equation in single
Identifier Equation Subscript range Number Description region model?
Ir . : .
(3.26) PC(is) = (1 + ) P(is) s = I....,nr01, nsnr(nrol) frlce patd by households (2.37)
- n in the r'th region for the
L - variety of the i‘th
r = l....,nr. producer commodity
imported from the s'th
region.
(3.27) Pr = ) Ay PE n /ER" 1 Price of international None.
r ‘s freight.
(3.28) SR RIS (AR oy S = 1,01 n_n_(n +1) Imports of the 1'th (2.40)
(is) (is)) (is) (is) ’ L G sr r X -
J i -1 n commodity from the s'th
[ region into the r'th
. covlr . DsToc r = ]""'"r region.
(is) (1 )
-(3.29) . [§ a1t Dr + 31 rl 1) ]7rr ro=1,...,n,. n Purchase price of capital (2.45).
1 i Il (15) 11 (15) r r
i is in the r'th region.
(3.30) ¢ . ) P2" P 4 g 1 plt  pclf LI IR n Aggregate consumption (2.46).
Ci i C(is) ~(is) r r -
i is expenditure in the r'th
region.
(3.31) cp1” - I ADr PDr ) AIr Ir r=1,...,n,. n Consumer price index in (2.47)
S Ci Ci C(is) C(ls) r r
i is the r'th region.
D
(3.32) pstoc™ = § (i + 1%,) P pstoct” roe . n,. Aggregate change in stocks (2.52).
St i i r r
i in the r'th region at
current prices.
r Ir
1O T Py, DSTOC(lS)
is
(3.33) pstocpI” = ) n?r (1 + TSI)P?P r=1,...n.. n, Price index for change in (2.53)
i stocks in the r'th region.
Ir ,r Ir
' ? 2 (is) a ) (is)

o |

(Continued)



TABLE 1 : THE EQUATIONS OF THE INTER-REGIONAL LINKING EXTENSION TO WALRAS (Continued)

Corresponding
equation in single

Identifier Equation Subsecript range Number Description region mode1?d
Tr r r L .
(3.34) P =3 3P IMP : ro=1,...,0n,. n Aggregale imports into the (2.5U).
W(is) (is) r r ) -
1s r‘th region at foreign

currency LDF prices.

(3.3%) PpI” = 1] AT Pl r=l,...,n,. n Price index for imports (2.5%)
- I(is) "W(is) r r j X
13 into the r‘th region.
(3.36) R =3 50" er P e’ D) 27 pDr | Or ro=1,...,n,. n Government revenue in the (2.64)
G is W(is) (is) ij ot ij r r
is L3 r‘th region.

. Ir Ir Ir
f— } g Tiisyy Pasy Xais)j

r br De r Ir Ir
* E TygPy INV + g g T Pas)y™Was)

Dr _Dr Dr r Ir Ir
c LT PyPC D21 Pligy Pisy
i is
r Dr r
* L TP B
i
r Dr Dr ro_Ir Ir
+ DT PyoGov e T DTGPy GOV
i 1 s
r Dr Dr r Ir Ir
2Ts1pi psToC,” + g z Tor Pl1s) PSTOC( 4
r Dr r r ro.r
- S P Q, + 1, + T, X
J{ Q J

a  Numbers identify equations in Table 1 of McDougall and Sugden (1988).
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TABLE 2 : VARIABLES UNIQUE TO THE INTER-REGIONAL LINKING EXTENSION TO WALRAS

Variable

Subscript range

Number

Description

beleted variable

Ir
Ais)j

Iir
(is)j

Ir
X(is)j

Ir
(is)g

cig

Ir
PCig

pc”

b BUSVRR ] S e W L S /)

TR o~

]

S m

1

= l,...,ns,
1
!

I,....nr*l,
1,...,04,
l,...,ns,
l,....nr.

l,...,nr+|,
V,..0ng,
1,.eeung,
1

PR LA

l,....nr+l,
l,...,ns,
1,....0g,
\,...,nr.

,....nrOI,

,...,nc,

RPN (S

l,...,ns,
l,...,nc,
[P LS

I,...,ns,

= 1,...,nc,

l,...,nr.

b, ooeang,
yeerafg,

LI (I

1,..0u0g,

= l,...,nc,
= V,ce05npn.

2
+1
nsnr(nr )

2
nsnr(nr*l)

2
nsnr(nr+])

ncnsnr(nrol)

Nenshe

Input-output coefficient for usage by the }'th industry in the r'th
region of the variety of the i'th commodity imported from the s'th
region.

Price paid by the j'th industry in the r°th region for the variety
of the i'th commodity imported from the s'th region,

Demand by the }*'th industry in the r'th region for the variety of
the i'th commodity imported from the s*th region.

Consumption in the r'th region, by way of the g'th consumer
commodity, of the variety of the i'th producer commodity
imported from the s'th regton.

Price index for the i'th producer commodity when consumed by way
of the g'th consumer commodity in the r'th region.

Price index for the composite imported variety of the i'th
producer commodity consumed by way of the g'th consumer commodity
in the r*th region.

Consumption in the r'th region, by way of the g'th consumer
commadity, of the i'th producer commodity.

Consumption in the r'th region, by way of the g'th consumer
commodity, of the domestically produced variety of the i'th
producer commodity.

None

None

None

None

None

None

None

br

. -]
R4
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TABLE 2 : VARIABLES UNIQUE TO THE INTER-REGIONAL LINKING EXTENSION TO WALRAS (Continued)

variable Subscript range Number Description Deleted variable
P(;{r i 1,. g, nanghy. Consumption in the r*th region, by way of the g'th consumer CIr
g g l,...,nc, commodity, of the composite imported variety of the i'th producer g
r Voenoune. commodity .
r
E‘.s1 s """"r"" ns(nrﬂ)2 Exports of the i‘*th commodity from the r‘*th region to the None
i 1....,ns, 3'th region.
r 1....,nr,*1.
IMPr(‘is) s 1,...,nr*1, ns(nr.ﬂ)2 Imports of the i*th commodity from the s'th region into the IHP';
i l,....ns, r‘th region.
r Voeeoun o+l
P:l(is) 8 = 1,...,n,¢1, ns(nr.ﬂ)2 Foreign currency LDF price of imports of the i'th commodity P:”
i I....,ns, from the s'th region into the r'th region.
r 1,...,nr*l.
PC%'.‘ s Toeseyn *1, n_n,(n, +1) Consumption in the r'th region of the variety of the i‘th PCIr
is) r st - R i
i 1""'"5' commodity imported from the s'th region.
r I,....nr..
r
D(ls) s 1""'"r'1' nsnr(nrfl) Tariff on imports of the i'th commodity from the s'th region D:
i 1""'"3' into the r*th region.
r ]""'"r"
r .
DSTOC{‘S) S = T,...,n040, ngn.(n.+1) Change in stocks in the r'th region of the variety of the i'th DSTOC{P
i-= l....,ns, commodity imported from the s'th region.
r l.....nT..
GO\IHS) 3 Tyoeoung*i, "s"r(nr'l) Government usage in the r'th region of the variety of the i{‘'th GOV{P
i= 1....,n3. commodity imported from the s'th region.
r I.....nr.
INVHS) s """"r”' "s"r(nr") Investment usage in the r'th region of the variety of the i'th IN\Ifr
i l....,ns, commodity imported (rom the s'th region,
r l,...,nr.
PHS) s T,..enpel, nsnr(nrvl) Basic price in the region of the variety of the i'th commodity PFP
i T,...,0g, imported from the s'th region. !
r l.....np.

) ':;

(Continued)



TABLE 2

VARIABLES UNIQUE TO THE INTER-REGIONAL LINKING EXTENSION TO WALRAS (Continued)

Variable

Subscript range

Description

Deleted variable-

ir
PC(is)

e "
1

n_+1
r

Price paid by households in the r'th region for the variety of

the i'th commodity imported from the s*th region.

FOB price of exports of the i'th commodity from the r'th region.

Price paid by households in the r*th region for the domestically

produced variety of the i'th commodity.

Imports into the rest of the world of the composite imported

variety of the i‘th commodity.

Price index for the composite variety of the i'th commoedity
imported into the rest of the world.

Price of international freight.

Ir
ch

None

None

None

. Y
L4



TABLE 3 : PARAMETERS UNIQUE TO THE INTER-REGIONAL LINKING EXTENSION TO WALRAS

Equation ) Coefficient Description Source
(3.2)-(3.3) Y{:s)’ Intensity of the composite imported variety of the i'th commodity used by calibration.
J the j'th industry in the r'th region, in the variety imported from the s°th
region.
(3.2), (3.3) nIr Elasticity of substitution in intermediate usage in the r'th region between Elasticities file,

varieties of the i'th commodity imported from different regions.

(3.4 r(is) Input-output coefficient for usage in capital creation in the r'th region Calibration.
of the variety of the i'th commodity imported from the s'th region.

(3.5), (3.6) EE Input-output coefficient in the r'th region for the i'th producer commodity Calibration.

€ and the g'th consumer commodity.
Dr X : . . R . .

(3.7)-(3.9) Yig Intensity of consumption in the r'th region of the i'th producer commodity Calibration. .
by way of the g'th consumer commodity, in the domestically produced variety
of the i'th producer commodity.

(3.7)-(3.9) mir Intensity of consumption in the r'th region of the i'th producer commodity Ccalibration.

g by way of the g'th consumer commodity, in the composite imported variety.

(3.7) Bg Elasticity of substitution between the domestically produced and composite Calibration.
imported varieties of producer commodities, when consumed in the r'th
region by way of the g'th consumer commodity.

(3.10), (3.11) m%;s)g Intensity of the composite imported variety of the i'th producer commodity Calibration.
consumed in the r'th region by way of the g'th consumer commodity, in the
variety imported from the s'th region.

(3.10), (3.11) B;r Elasticity of substitution between varieties of a producer commodity Calibration.
imported from different regions, when consumed in the r'th region by way of
the g'th consumer commodity.

(3.1%) : TR?ir) Ratio of the LDP price of exports from the r'th region to the s‘th region Calibration.
to the FOB price, in common currency units.

(3.16), (3.17) x{:s) Input-output coefficient for the variety of the i'th commodity imported Calibration.
from the s'th region, and total government spending on producer commodities
in the r'th region.

(3.18), (3.33) Q{;s) Input-output coefficient for the variety of the i'th commodity imported Calibration.

from the s'th region and change in stocks in the r'th region.

(Continued)
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TABLE 3 : PARAMETERS UNIQUE TO THE INTER-REGIONAL LINKING EXTENSION TO WALRAS (Cont'd)

Equation Coefficient Description Sour ce

(3.20), (3.21) B?OH Elastlicity of substitution between varieties of the i'th commodity imported Elasticities file.
into the rest of the world from different regions.

(3.22) A;(ls) Share of international transport margin in the LDF price of imports from Callibration.
the s'th region into the r'th region.

r

(3.22) AB(is) Share of the FOB price in the LDF price of imports from the s'th region Calibration,
into the r'th region.

(3.27) L Share of the r*th region in total supply of international freight. Calibration.
(3.31) A(I:r(‘ls) Average budget share in the r'th region of the variety of the i'th calibration.
commodity lmported from the s'th region.

(3.39) A;(ls) Share of the variety of the i'th commodity imported from the s'th source in Calibration.

total imports into the r*th region.

.t
ot




TABLE 4 : THE LINEARISED EQUATIONS OF THE INTER-REGIONAL LINKING EXTENSION TO WALRAS

Identifier Equation

Subscript range?

Number2

Description

Ir Ir r
X =
.5 “tisy; T syt 9y
Ir ir Ir
(.2) Pty = g Stis)s iy
Ir Ir Ir Ir Ir
y -
(4.3 atis)y T %y M PEsyy T Pty
Ir Tr
(4.4) lnv(ls) 1an
r r r
(h.5) Peg % SCig Peig
4.6 ro_er
( ) pc18 c8
r Dr Dr Ir Ir
.7 Peig ™ Scig Pet * Scig Peig
or r r Dr r
(4.8) PCig = PC, - B8 (pCl pCig)
Ir r r Ir r
(4.9) pcig = pclg Bg (pCig pclg)
Ir Iir Ir
(H10) Peig = ¢ Sciis)g Polis)
Ir Ir Ir Ir Ir
b, = ~ -
(a1 PCiis)g = P%g " Bg ‘Pclis) T Peig
br Dr Dr
LI = )
(4.12) pc, g Sig Pig

)

s =1,. ""r"'
i =1,...,ng,
Jj = 1,...,n3,
ro= 1,000,
i = 1,...,n3.
J = 1,...,ns.
r = l....,nr.
s = l,...,nrol,
i = l,....ns.
J = I,...,ns,
r o= 1""'"r'
3 = l,....nrol,
i = 1,...,ns,
r = l.....nr.
g = I,....nc.

r = l....,nr.

-
[

1,...,ns.
8 = 1,...,0,,
r = """"r'
1 = l,...,ns,
g =1,...,n,,
r = I.....nr.

i = l....,ns,
g = 1,...on.,
r = l.....nr.

i =1,...,n
g =1,...,n
r=1,...,n

q ¢
c*
e

i-= l,...,ns,
8 =1,...,04,

2
1
nsnr(nr+ )

2
n_n
]

nzn (n_+1)
sror

nsnr(nr*l)

AenyNp

(na+1)

r = 1.....nr.

s = 1....,nr¢1,

i= 1,....ng,

B = 1,....0,,
r=1,...,n0..
L=1,....ng, g,
r=1,...,n

r-

Demand by the j'th industry in the r'th
region for the variety of the i'th
commodity imported from the s'th region.

Price Index for the composite imported
variety of the i'th commodity used by the
J'th industry in the r'th region.

Input-output coefficient for usage by the
Jj'th industry in the r'th region of the
variety of the 1'th commodity imported
from the s*th region.

Investment usage in the r'th region of
the variety of the i'th commodity
imported from the s'th region.

Price of the g'th consumer commodity in
the r'‘th region.

Consumption in the r'th region of the
i'th producer commodity by way of the
g'th consumer commodity.

Price index for the 1'th producer
commodity when consumed in the r'th
region by way of the g'th consumer
commodity.

Consumption in the r'th region of the
domestically produced variety of the i'th
producer commodity, by way of the g'th
consumer commodity.

Consumption in the r'th region of the
composite imported variety of the i'th
producer commodity, by way of the g'th
consumer commodity.

Price index for the composite imported
variety of the i*th producer commodity
consumed in the r'th region by way of the
g'Lh consumer commodity.

Consumption in the r'th region, by way of
the g'th consumer commodity, of the
variety of the i1°'th producer commodity
imported from the s'th region.

Congsumption in Lhe r'th region of Lhe
domestically produced variely of the {'th
producer commodity.

(Cont inued)



TABLE % : THE LINEARISED EQUATIONS OF THE INTER-REGIONAL LINKING EXTENSION TO WALRAS (Continued)

Identifier Equation Subsceript 1w=mmm Number? Description
(4.13) vo: y " M mﬂw ) voww ) s = _.....31:. :w:-.?:..: Consumption in the r'th region of the
(is g 1578 1s)8 i= _.....:w‘ variety of the i‘th producer commodity
r = f....:w. imported from the s'th region.
(4.14) mq.» = :_:uw:.v 8 = _.....:_.,.L. :w?wivw Exports of the f'th commodity from the
s 1= 1,..,ng, r'th region to the s'th region.
r = _.....:12.
(4.15) m“. =1 wm s m-.p t=1,....0g, ng(n.+1) Exports of the ifth commodity from the
s 3 s r = _.....:w._. r'th region.
r Dr Dr Ir Ir Dr Ir r R
(4.16) pho=Ys p +I1s p +Y(s: +1s t r=1,...,n,. n. Price index for government usage of
G i Gi "1 fs G(is) "(is) i Gi s G(is)’ "Gt r producer commodities.
(87> mo<~w y " m-. : 8 = 1,...,n.41, :m:.;?wo: Government usage in the r'th region of
(is i = _.....:w. the variety of the i®th commodity
r = _.....=1. imported from the s8'th region.
(4.18) nmnoomw y - n_m...OOM1 S = 1,...,n.41, :u:.;?w.-: Change in stocks in the r'th region of
15 i = _.....=m. the variety of the i*th commodity
r = _.....51. imported from the s'th region.
n_+1 n_+1 :1:
(4.19) :_6.1 =g (p M - Py ) b= 1,..0,n,. ng Demand by the rest of the world for the
! W composite imparted variety of the i'th
commodity.
n +1 n +1 n +1
(4.20) P r = M m:m. ) o:ﬂ. ) i = _.....:m. ng Price index for the composite variety of
Wi s Wus Is the i'th commodity imported into the rest
of the world.
n_+1 n_+1 n_+1 n +1
(h.21) wauw = :_:u‘w - mez (p A P ) s = Wl :w?wiv Demand by the rest of the world for the
(is) 1 1 Wis Wi i-= g - variety of the i'th commodity imported
from the sa'th region.
r s s r : 2 : : . .
(h.22) p.. = . (p, - er”) + . p 5 = ,n +1, ng(n.+1) Foreign currency LDF price in the r'th
Wis mwm:uv Ei mfz:mv T - i= .:M. region of the variety of the i‘th
r = .:1:. commodity imported from the s'th region.
(4.23) _uf.‘ y " da" ) v erl 4 vu. 8 = _.....:1:. :w:q.;w‘: Basic price in the r‘th region of the
(is (is is t=1,....ng, variety of the i'th commodity imported
r o= ?....:1. from the s'th region.
(4.24) ptir . I pIt y 5 = 1,..0,n.t1,  nn.(n +1) Price paid by the j'th industry in the
(1s)j H (is i= _.....:m. r'th region for the variety of the i'th

r=1,...,n commodity imported from the s'th region.

(e

EL4
i 4 (Continued)
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TABLE 4 : THE LINEARISED EQUATIONS OF THE INTER-REGIONAL LINKING

EXTENSION TO WALRAS (Continued)

ldentifler Equation Subscript range? Number? Description
r
(h.2%) pqr = t?? + p i T,eeesny, n_n Price paid by househoids in the r'th
Ci Ci i s s'r X .
r l,...,nr‘. region for the domestically produced
variety of the i'th producer commodity.
ir Ir ir . R
(4.26) Pt =t.. +p.. s ,eoo,n +1, n_n. {n.+1) Price paid by households in the r'th
Clis) Ci (is) : r s'rr : . :
i ]""‘"s' region for the variety of the i'th
r LIPRRI (M producer commodity imported from the
s*th region.
r r .
u.27) Py = Z Sur (pE.ns er ) 1 Price of international freight.
r Ir Ir Ir Ir Ir I
(4.28) imp, . =)s X .+ S inv +S pc
i it £ ¢ i v i
(is) i s)j (is)j INV(is) (is) PClis) ™i s =1,...,n.*1,  ngn.(n +1) Imports of the i'th commodity from the
= .o ’ v .
. SIr gov . sIr dstocIr : - 1], .:3, s'th region into the r'th region
cov{is) (is) + “DsTOC(is3) (is) R
(4.29) pr =3 s° br ) sir Ir r=1 n n Purchase price of capital In the rith
: 1 f %k P k(1s) Plis) seesilpe r P pita
i is region.
Dr Ir r
+ +
).: (Sm ) SK(is))t’Il
i s
Tr Dr Dr Dr Ir Ir Ir
4,30 = > + 1,...,n.. i g
(4.30) c ): SCi (pCi + p(,a) + ): 2 SC(is) (pC“S) pc(ls)) r n. n. Aggregate consumption expenditure in the
i is r‘th region.
(4.31) epi” = ¥ o pDr + 31 str pIr r=1,....n.. n Consumer price index in the r'th region
h Ci "Ci is C(is) "Clis) ' r r -
(4.32) dsLocTr = dsloc:r + dstocepi r 1....,nr. n. Aggregate change in stocks in the r'th
region at current prices.
(4.33) dsLocpiP = Z SD pPr + 2 Z SI pIr r | I T n Price index for change in stocks in the
“© "st Vi S(is) "(is) r r
3 is r'th region.
D I r
*L(sgy L Sg(ia))tsy
i s
Tr RN e r .or .
N, 34 i = s . Tooooung. . ' ion,
(4. 34) imp ) ) QIMP“S) (pH(is) unp(ls)) r nen n. Aggregate imports into the r'th region

is

at foreign currency LDF prices.

wu"

(Continued)



TABLE % ; FHE LINEARISED EQUATIONS OF THE INTER-REGIONAL LINKING EXTENSION TO WALRAS (Continued)

Tdentifier Equation

Subscript range® Number®

Description

(4.3%)

(4.36)

. .r
imppi =

1
o
]
-t

[l ] [ ] 1 W~

e T e Dl e Tl e Rl e Bl O}

L]

S S

\ r r
f % Stmp(1s) Puiis)

r r r r r
Sapcis) Procis) Y(1s) & Pudis)

Dr Dr Dr Dr Dr
? SRXij (R t + xij)

axty © tiy Py
E X SII" (er‘ tIl" ir
is

x(is)j)

+ Ir +
RX(1s)j TRXiJ “ij T P(is)

SDr (RDr tDr'

. pDr . Dr)
pct Rei ¢t T Pci Y Py

(er tIr' . Ir . cIr
rcis) “ci ' Peis) PP

Ir
g SRC(ls)

r r Dr r
Spei Prei Pmi *Pp t )

SDr (RDF tr . pDr

+ govDr)
RG1 RGI "Gi i i

+ r + ovIr )
Plas)y * B(1s)

Ir ir r
E Sratis) Pratis) Yo

Dr
RSi

G S, L dstoc?r)

(RRSi Si i

Ir
+ dstoc(is))

Ir Ir r Ir
E Sps(is) Pes(is) tsi * Pis)

r r br r
p, + qJ)

r
S.. * P
ABj "Qj J

SRBJ (R

r r r r
e R A

Price index for imports into the r'th
region.

Government revenue in the r'th region.

a ns

denotes the number of sectors in each region in the model.

n

c

denotes the number of consumer commodities.

g

1

Ny

denotes the number of regions.



TABLE 5: PARAMETERS UNIQUE TO THE LINEARISED INTER-REGIONAL LINKING EXTENSION TO-WALRAS

Equation parameter Description
(4.2) st Share of the variety imported from the s'th region in intermediate usage
(is)j .
expenditure on the composite imported variety of the i'th commodity Dy the
j'th industry in the r'th region.
(4.53) SEi Share of the i'th producer commodity in consumption expenditure on the g'th
g consumer commodity in the r'th region.
(4. 7) Sg:g Share of the domestically produced variety in consumption expenditure on the
i'th producer commodity by way of the g'th consumer commodity in the r'th
region, .
(4.7) S,: Share of the composite imported variety in consumption expenditure on the
cig {'th producer commodity by way of the g'th consumer commodity in the r'th
region.
(4.10) Sé?is) Share of the variety imported from the s'th region in consumption expenditure
g on the composite imported variety of the i'th producer commodity by way of
the g'th consumer commodity in the r'th region.
(4,12) S?r Share of consumption by way of the g'th consumer commodity in consumption of
8 the domestically produced variety of the i'th producer commodity in the r'th
region.
(4.13) s%'i's) Share of consumption by way of the g'th consumer commodity in consumption of
8 the variety of the i'th producer commodity imported from the s'th region in
the r'th region.
(4,15) Sgsi Share of the s'th region in exports of the i'th commodity from the r'th
region.
(4.16) Slr. Share of the varjety of the i'th commodity imported from the sddh region iz
G(is) FRy
government expenditure on producer commodities in the r'th reglon.
n_+t
(4.20) Swzis) Share of the s'th region in the LDF value of imports of the i'th commodity
into the rest of the world.
(4,22) S;B(‘s) Share of the FOB value in the LDF value of imports of the i'th commodity ince
* the r'th region.
r . ; :
(u,22) SWM(iS) Share of international freight in the LDF value of imports of the {'th
commodity into the r'th region.
(4.27) SMr Share of supply by the r'th region in the value of international freight.
(4,28) Si?is)' Share of intermediate usage by the j'th indusiry in imports cf the i'th
J commodity from the s'th region into the r'th region.
(4.28) Si;v(is) Share of investment usage in imports of the i'th commodity from the s'th
region into the r'th region.
(4.28) Sgg(is) Share of consumption in imports of the i'th commodity from the s'th region
into the r'th region.
(4,28) Ségv(is) Share of government usage in imports of the i'th commodity from the s'th
region into the r'th region.
(4,28) Sé;TOC(is) Share of change in stocks in imports of the i'th commodity from the s't
region into the r'th region. -
(4.29) SiZis) Share of the variety of the i'th commodity imported from the s'th regicn in
the purchase price of capital in the r'th region.
(4,30, sé?is) Share of the variety of the i'th commodity imported from the s'th region in
(4.31) consumption expenditure in the r'th region.
(4.33) Slr. Share of the variety of the {'th commodity imported from the s'th region in
S(is) - ;
inventory investment expenditure in the r'th region.
(4.34), SEMP(is) Share of imports of the i'th commodity from the s'th region in the LDF value
(4.35) of imports into the r'th region.
(4.36) S;D(is) Share of duty on imports of the i'th commodity from the s':in region in
government revenue in the r'th region.
(4.36) R;D(is) Ratio of the power of the tariff to the tariff rate on impor-is of the i'th
commodity from the s'th region into the r'th region.
(4.36) s;;(is)j Share of tax on intermediate usage by the j'th industry =7 :-2 variety of the

i'th commodity imported from the s'th region in governmen: -<venue in the
r'th region.

(Continuad)



TABLE 5: PARAMETERS UNIQUE TO THE LINEARISED INTER-REGIONAL LINKING EXTENSION TO WALRAS (Continued;
Equation Parameter Description
(4.36) Séé(is) Share of tax on consumption of the variety of the i'th commodity imported
from the s'th region in government revenue in the r'th region.
T
(4,36) F‘ig('s) Share of tax on government usage of the variety of the i'th commodity
: imported from the s'th region in government revenue in the r'th region.
(4,38) sg;(is) Share of tax on change in stocks of the variety of the i'th commodity
the r'th region.

imported from the s'th region in government revenue in
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