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This meslorandum describes the implementation by the Industries - - .  

Assistance Commission (IAC) or' the WALRAS model of the Australian 

economy. 

WALRRS is an international general equilibrium model, developed by the 

Secretariat of the Organisat ion for Economic . Co-Operat ion and 

Development (OECD). The model was designed to provide estimates of the 

effects of agrichltural policies in the major agricultural trading 

regions of the OECD. 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. This 

memorandum describes the implementation by the IAC of one or' the 

regional models. 

WALRAS was designed as a long run, comparative static, non-linear 

model. In implementing the nodel 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 OECD 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 NALRAS model is described, and proposals for 

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

1 OECD ( 1988a) . 



2. The S t r u c t u r e  o f  t h e  Hodel 

2.1 I n t r o d u c t i o n  

Th i s  s e c t i o n  d e s c r i b e s  the  s t r u c t u r e  of  t he  IAC ve r s ion  of  t h e  WAL3AS 

model o f  t h e  Aus t r a l i an  economy. The equa t ions  o f  t h e  model a r e  l i s t e d  

: .- i n - T a b l e  1 ,  t h e  v a r i z b l e s  i n  Table 2 ,  and t h e  parameters  i n  Table  3 .  

- .  --- -mi-s s e c t i o n  d e s c r i b e s  t h e  model i n  its o r i g i n a l ,  non- l inear  form. The 
. - .  . - l i n e a r i z e d  equa t ion  system is p resen ted  i n  S e c t i o n  3. 
~. . 
. . - -  - .  . . . 

. - .  - .  - - :'The :text; o f  t h i s  s e c t i o n  b r i e f l y  summarizes t h e  equa t ion  system, which 
- .  

- is in tended t o  be c o n s i s t e n t  w i th  t h e  system implemented 'by t h e  OECD 

( w i t h  one excep t ion ,  noted i n  S e c t i o n  2.10 be low) .  I t  is no t  in tended 

as a s e l f - c o n t a i n e d  expos i t ion  o f  t h e  equa t ion  system. The r e a d e r  is 

r e f e r r e d  t o  OECD ( 1988a) f o r  a  d e r i v a t i o n  o f  t h e  demand equa t ions  from 
. . 
. . t h e  u n d e r l y i n g  u t i l i t y  and product ion  f u n c t i o n s .  

. . 

- .  
- - - - - -The -model d i s t i n g u i s h e s  t h r e e  primary f a c t o r s ,  t h i r t e e n  s - ingle-product  

- - i n d u s t r i e s ,  and t h i r t e e n  commodities. Each commodity is d i f f e r e n t i a t e d  

by source  i n t o  a domes t i ca l ly  produced and an imported v a r i e t y .  For t h e  

consumer demand system a d i f f e r e n t ,  t en  commodity c l a s s i f i c a t i o n  is 

adopted,  wi th  each commodity aga in  be ing  d i f f e r e n t i a t e d  i n t o  
- - domes t i ca l ly  produced and imported v a r i e t i e s .  The commodities d e f i n e d  

I = ;  - - - by t h e  t e n  commodity c l a s s i g 6 a t i o n  a r e  c a l l e d  consumec commodities; 
, \ - 

- where: necessary  f o r  c l a r i t y ,  t h e  commodities d e f i n e d  b y - t h e - t h i r t e e n  

commodity c l a s s i f i c a t i o n  a r e  c a l l e d  producer commodi~ies;  

The model d i s t i n g u i s h e s  f i v e  c a t e g o r i e s  o f  f i n a l  demand; i n v e s t n e n t ,  
- - 
. . consumption, e x p o r t s  , government demand and change i n  s t o c k s .  However, 

government behaves i n  some r e s p e c t s  more l i k e  a producer  than l i k e  a 

source  o f  f i n a l  demand, s i n c e  i t  demands n o t  on ly  commodities bu t  a l s o  

primary f a c t o r s .  I 

Since  the  e q u a t i o n s  presented  i n  t h i s  s e c t i o n  a r e  expres sed ,  n o t  i n  

percentage changes i n  v a r i a b l e s ,  bu t  i n  l e v e l s  o f  v a r i a b l e s ,  t h e  u n i t s  

o f  each v a r i a b l e  must be s p e c i f i e d .  The convention adopted h e r e  is t o  
-- - -  - 

d e f i n e  u n i t s  o f  each  commodity such t h a t  t h e  i n i t i a l  bas-id--$rice o f  each  



I commodity is equal to one dollar. units of primary factors are likewise 

I defined such that the initial price of each factor to each industry is 

equal to one dollar. 

I The utility and production functions in GlALRAS are nested. The 

arguments of che higher level functions in the nested system sre 

I -_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. 

I 
. -  . - -  :The notation employed in this section is generally consistent with that 

. in- OECR ( 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 

1- - . - . - variable i s  denotsd by the corresponding lover case symbol. 

I 2 . 2  Demand for In~uts into Current Production 

- 

I WALRAS distinguishes 13 single-product industries. In each industry, 

- the production function is Leontieff in the production commodities and 

I real value added. Usage of each commodity is defined as a constant- 

elasticity-of-substitution (CES) function of usage of the domestically 

I 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 

B- - 

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

I 
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 

I product of an input-output coefficient and the level of industry 

output. These equations are definitional in nature; they implicitly 

I define the input-output coefficients. 
r 



- - 
. -  . - - The Sehavioural content of the industry denand systems is- in squations 

(2:7) to (2.10), (2.12) and (2.13). These equations ?xpress =he 

input-output coefficients as functions of' input prices. Because the 

production functions are linearly homogenous, the input-output 

coefficients do noc depend upon output levels. 

Finally, equacion (2.11) defines the price of each industry'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 in each production commodity (differentiated by 

source). Demands for each comodity (differentiated by source) for 

investment purposes are expressed in equations (2.14) and (2.15) as 

functions of aggregate gross real investment. These equations 
T 

correspond to equation ( 1.47) of OECD ( 1988a) . The variable I N V ~ ,  

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 q  and 

I Pi, listed by OECD (1988a) as variables, are treated her. as 

parameters. 

-'2.4 Consumer Demand 

The consumer demand system is an extended linear expenditure systen 

(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 ',he 

domestically produced . and imported varieties of the commodity . 

Consumption of each consumer commodity from an individual source is 

Leontieff in the thirteen commodities from,that source. 

Equations (2.16) and (2.17) express demand for each consuer commodiz:;, 

and the supply of private savings, as functions of aggregate disposazl? 

income and prices. Equation (2.18) expresses the price of each cons,x,;r 

commodity as a function of the prices of the domestically produced 3 r d  



imp0~ted -varieties of' the commodity. tauations '(2.19) and (2.20) 

I 
- express demand for the domestically 2roduced 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, 

I equations (2.21) and (2.22) express consumption demand for each producer 

commodity from each source as a function of demands ?or the consumer 

I . . - - -  commo-ditjes Prom that source. - - - - -  - - - -  

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

not present an equation corresponding to (2.18). 

2.5 EX DO^^ Demand 
- - 

I . . Equation (2.23) expresses the demand for Australian exports of each 

commodity as a function of the price of Australian exports, relative to I . , the world price. 

2.6 Government Demand 

I - -  In WALRAS, the government demands not only producer commodities, buc 

- - also labour and capital. The quantities demanded are such as to 

I '  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 

I 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 commodit.ies. Equation 

(2-.27) expresses the price index for government usage of producer 

commodities as a function of the ?rice of each commodity (differentiated 

by source). Equations (2.28) and (2.29) express government demand for 

each comodity (differentiated by source) as a function of total 

government demand for producer commodities. 



~ q u a t i o n s -  ( 2 .30 )  and ( 2 . 3  1 ) provide  l o r  f l e x i b l e  t r e a t n e n t  o f  inventory  

investrnenc. 1' :k; i zdexas ion  ? a r a n e t e r  hs is s e t  t q u a l  t o  z e r o ,  :hen 

che composition of  :r.ar.g? i n  s t o c k s  I s  c o n s t a n t .  This  is :he zreacner,: 

I f  t he  indexat ion  g a r m e t e r  is s e t  equa l  t o  one,  then t h e  s n a r e  o f  
. . .. 

. . -change - i n -  s t o c k s  in  t o t a l  o u t p u t  ( f o r  domes t i ca l ly  produced commodi t i t s )  

o r  impor ts  ( f o r  imported commodities) is he ld  c o n s t a n t .  

2 .8  The P r i c e  Systixn 

Equation ( 2 . 3 2 )  r . ? l a t e s  o u t p u t  o r  i c e s  t o  inpu t  3 r  i c e s ,  by imposing t h e  

c o n d i t i o n  t h a t  t h e  siim of  s a l e s  revenue and product ion s u b s i d i e s  in  ?ach 

i n d u s t r y  is equa l  t o  t o t a l  c o s t .  

Equation ( 2 . 3 3 )  d e f i n e s  f o r  convenience a vec to r  v a r i a b l e  xhich  does  no t  

appear  e x p l i c i t l y  in  OECD ( 1 9 8 8 a ) ,  namely t h e  b a s i c ,  o r  landed 

duty-pa id ,  p r i c e  o f  each inpor t ed  commodity. 
- 

Equations ( 2 . 3 4 )  t o  ( 2 . 3 8 )  d e f i n e  pu rchase r s '  p r i c e s  o f  i n t e r m e d i a t ?  

i n p u t s  and consumer commodities,  and t h e  FOB p r i c e  o f  e x p o r t s ,  a s  

f u n c t i o n s  o f  b a s i c  p r i c e s  and commodity t a x  r a t e s .  
. - 

2.9  The 3a rke t -C lea r ing  Equat ions  

Equation- ( 2 . 3 9 )  expres ses  ',he c o n d i t i o n  t h a t  supply of  each  d o m e s t i c a l l y  

produced commodity is e q u a l  t o  demand. Equation ( 2 . 4 0 ) ,  which i s  

sin&-lar i n  form, is an i d e n t i t y ,  d e f i n i n g  t o t a l  impor ts  o f  each  

commodity. 
. . 

Equations ( 2 . 4 1 )  t o  ( 2 . 4 3 )  expres s  the  c g n d i t i o n  t h a t  deaand f o r  each 

primary f a c t o r  is equa l  t o  endohment of  t h e  f a c t o r .  



2.10 !4i3cellar.eous Zquasions and Yacro :denci:ies 

I - Equations (2 .44)  ard :2.46) :o (2 .54)  a r e  i d e n t i t i e s  def ining components 
. 3 of aggregst? icrnand (norn~zai  3 n d  r o a l ) ,  and associa ted r i c e  i ~ d e x e s .  

r -  -,-, S i a i l a r l y  zquas lacs  :. L . 7 o  ! :a i: 2.58)  def ine  aggregat? i zcorzs  2nd :he 

impor5 3 r ~ s e  i n d e x  (cs ing  r'oreign currency 9 r i c e s ) .  Zquation ( 2 . 2 5 )  

def ines  =he purchase ? r i c e  of' c a p i t a l ,  The constant  Z R ,  uhich is equal 

to  the i n i t i a l  gross r a t e  of re tu rn  on c a p i t a l ,  is required t o  convert  

I the  p r ice  from a  p r ice  per un i t  of investment t o  a  p r ice  per u n i t  or' 

c a p i t a l  . 

I Equation (2 .58)  Ls an i den t i t y  der ining the balance of t rade  st  cur ren t  
- 

domestic p r i ce s .  Squation (2 .59 )  def ines  a  r e a l  balance of :rade, using 

the  inpor t  p r ice  index (converzed to  domestic currency) a s  a  d e f l a t o r .  

Equation (2 .60)  ca i cu l a t e s  :he balance of trade a s  a  ?ercentage of N D P .  

I 
Equation (2 .51)  expresses :he value of deprecia t ion of the c a p i t a l  scock 

( a t  cur ren t  2 r i c e s )  a s  the r o d u c t  of the deprecia t ion r a t e  and the  

value or' the c a p i t a l  s tock.  This is the  only de l i be r a t e  inconsistency 

I between the equation system described here and the  system implemented by  

the OECD.  In the system implemented by the OECD, deprec ia t ion  is 

I propor t iona l ,  not t o  the r e n t a l  p r i ce ,  but t o  the  r a t e  of r e tu rn  on 

c a p i t a l  . 

I Equations (2 .62 )  t o  (2 .67)  def ine  p r ice  indexes for  and r e a l  l e v e l s  of 

government spending and government ou t lays .  The consumer p r i c e i n d e x  is 

I 
-. 

used t o  d e f l a t e  the t r ans f e r  component of government ou t l ays .  These 

equations a l so  allow goverrxnent spending and t r ans f e r  payments t o  be 

I held i n  f ixed proportion t o  p r iva te  spending and f ac to r  income 

respec t ive ly ,  i f  the user rcrishes. Equations (2 .68)  and (2 .69 )  def ine  

nominal and r e a l  goverment revenue. The pr ice  index fo r  government 

ou t lays  is used t o  d e f l a t e  government revenue. Equations (2 .70 )  and 

I (2 .71)  def ine  nominal and r e a l  budget d e f i c i t s  (us ing the  p r i ce  index 

f o r  governnent out lays  a s  the d e f l a t o r ) .  Equation (2 .72)  ca l cu l a t e s  the  

I 
budget d e r i c i t  a s  a  percentage o?  NDP. 



Zcjuations (2 .73)  to  (2.7.6) def ine  aggr?gate p r iva t e  income and 3ggregace 

p r iva t e  d i sposab l l  ;ncome, net  3;' deprec ia t ion .  Zquations (2 .78 )  ar.d 

(2 .79)  ca lcu iace  r:ss .',crr.estLc producc ( N D P )  from the expenditure s i d e  

and fke disposition s i i ? .  I f  :he data  base is balanced, so t h a t  :o ta l  

s a l e s  r e  2qu2.1 ;3 = o i a l  C O S - -  fo r  each induscry,  then these  two 

neasuros or" nes dcnescie r o d u c t  a r e  equivalent .  Zquacions ( 2 . 8 0 )  and 

(2 .81 )  ca lcu lase  3. r i c e  index Tor N D P ,  and r e a l  N D P ,  50th from the  

expenditure s i d e .  

? 

Equation (2 .77)  def lges  3. ? r i c e  index fo r  gross domestic product a t  

f a c to r  c o s t .  This r i c e  ir,dex has been used a s  a d e f l a t o r  i n  r e s u l t s  

reported i n  OECD (1988b). 

In equations (2 .68)  and ( 2 . 7 5 ) ,  the i n t e r cep t  of the  income cax ?unction 

can (according 50 che s e t t i n g  of the indexation parameters hT1 a rd  hT3)  - - 
be indexed to  the C?I or to  aggregate private? income. 

The Linearised WALRAS Model 

As mentioned the version of NALRAS implemented by the IAC has been 

l i nea r i s ed  t o  s impl i fy  the so lu t ion  procedure. Table 4 p resen ts  the 

equation syste?m of Table 1 i n  percentage change form. Table 5 presen ts  

the share  c o e f f i c i e n t s  and parameters unique t o  Table 4 .  The 

methodology for  presenting some of the equations in a s impl i f i ed  f o r a ,  

fo r  example CES func t ions ,  is adopted from Dixon e t  a l .  (1982) .  

The percentage change of a var iab le  is denoted by the corresponding 

lower case symbol. That i s ;  

The only other  d i f f e r ence  between the non-linear and l i n e a r  vers ions  Is 

t ha t  in  the  l i n e a r i s e d  version a l l  tax raqes appear a s  the power of the  

tax r a the r  than the ad valorem r a t e .  

The only var iab les  i n  the l i nea r i s ed  equation system which a r e  not i n  

percentage change form a r e  those represent ing the balance of t r ade  ar,d 

the government budget d e f i c i t .  Because these  var iab les  can change s i g n ,  



they ar9 r e p r e s e n t e d  i n  t h e  i i n e a r i s e d  s y s t e a  by changes r a t h e r  %an 

pe rcen tage  changes i n  :he o r i g i n a l  va lue  o f  t h e  v a r i a b l e .  Thus d e l b  and 

d e l d  r e p r e s e n t  changes i n  t h e  ba l ance  o f  t r a d e  and t h e  budget d e f i c i t ,  

a e a s u r e d  i n  m i l l i o n s  of  d o l l a r s .  The v a r i a b l e s  de lbR  and d e l d R  

r e p r e s e n t  changes i n  :he real ba lance  o f  t r a d e  and r e a l  budget d e f i c i t ,  

measured i n  z i l l i o n s  o r  i o l l a r s  a s  i n i t i a l  p r i c e s .  Tne v a r i a b l e s  d e l r 5 t  

and d e l r b d  r e p r e s e n t  changes In i h e  pe rcen tage  r a t i o  or" t h e  b a l a n c e  or' 

trade and budget  d e f i c i t  t o  NDP.  

4 .  Model Closure  

In  t h e  model a s  d e s c r i b e d  i n  S e c t i o n s  2 and 3 ,  t h e  number o f  v a r i a b l e s  

( c o u n t i n g  each  component o f  each  s u b s c r i p t e d  v a r i a b l e  s e p a r a t e l y )  is 
2 e q u a l  t o  anS + 32ns + 6nc + 49,  where ns deno te s  t h e  number o f  

i n d u s t r i e s  o r  producer  commodities i n  t h e  model, and nc d e n o t e s  t h e  

number of consumer commodities.  The number o f  e q u a t i o n s  is q u a 1  t o  - 

In  any s i m u l a t i o n ,  t h e  s e t  o f  v a r i a b l e s  inust be p a r t i t i o n e d  i n t o  an 

exogenous and an  endogenous s e t ,  i n  such  a way t h a t  t h e  number o f  

endogenous v a r i a b l e s  is equa l  t o  t h e  number o f  e q u a t i o n s .  The number o f  
2 

exogenous v a r i a b l e s  n u s t  t h e r e f o r e  b e  e q u a l  t o  2nS + 9ns + 9 .  

In  t h e  s e c t o r a l  c l a s s i f i c a t i o n  adopted  by t h e  OECD, ns is e q u a l  t o  

t h i r t e e n ,  and nc t o  10. So t h e  number o f  v a r i a b l e s  is 1877, and t h e  

number o f  e q u a t i o n s  is 1413. In any s i m u l a t i o n  t h e r e  must be L164 

exogenous v a r i a b l e s  and 1413 endogenous v a r i a b l e s .  

I n  t h e  s o l u t i o n  procedure implemented by t h e  IAC, t h e  p a r t i t i o n i n g  or' 

t h e  v a r i a b l e  list i n t o  exogenous and endogenous s e t s  is de te rmined  by 

t h e  u s e r .  T h i s  p a r t i t i o n i n g  is c a l l e d  t h e  model c l o s u r e .  

A l ist  o f  exogenous v a r i a b l e s  f o r  a t y p i c a l  c l o s u r e  o f  WALRAS is shoun 

i n  Tab le  6 .  The exogenous v a r i a b l e  l i s t  i n c l u d e s  a l l  d i r e c t  x,: 

i n d i r e c t  t a x  r a t e s ,  a g g r e g a t e  government spending and t r a n s f e r  pajmezcz 

( u n a d j u s t e d  f o r  changes i n  t h e  p r i c e  l e v e l ) ,  a g g r e g a t e  employment s< 

each f a c t o r  o f  p roduc t ion ,  world p r i c e s ,  and t h e  nominal excha?ge 

r a t e .  I t  a l s o  i n c l u d e s  a g g r e g a t e  r e a l  inves tment .  I t  does  n o t  i n c i l ~ d ?  



. . .  . - . - - . .  che= Sa i ance  o f  t r a d e  o r  t h e  budget d e f . i c i t .  a e  i n c l u s i o n  o f  r e a l  
- .  - -  - . - _i-nyeztme-nt i n  t h e  exogenous * ~ a r F a b l e  l is t ,  c o n t r a r y  t o  OECD (1988a)  p a r a  
. .  . . --:41 ,. . - i .s  .e.xplained i n  t h e  appendix.  

Bes ides  a t y p i c a l  c l o s u r e ,  OECD (1988a)  d e s c r i b e s  c e r t a i n  a l t e r n a c i 7 r e  

c l o s u r e s .  One alternative is t o  f i x  t h e  budget  d e f i c i t ,  % h i l t  

- endogenis ing  the  a a r g i n a l  r a t e  of income t a x .  Another a l t e r n a t i v e  is t o  

f i x  t h e  ba l ance  o f  t r a d e ,  whi le  endogeniz ing  t h e  nominal exchange 

r a t e .  This s u g g e s t i o n  may appea r  s t r a n g e  t o  u s e r s  o f  s t a n d a r d  O R A N I  

c l o s u r e s ,  i n  'which t h e  nominal exchange r a t e  s e r v e s  a s  numera i re .  - In  

t h o s e  c l o s u r e s  r e a l  v a r i a b l e s  are i n f l u e n c e d  by changes i n  r e l a t i v e  

- p r i c e s ,  b u t  n o t  by changes i n  t h e  p r i c e  l e v e l .  But i n  t h e  c l o s u r e s  

- sugges ted  i n  OECD ( 1 9 8 8 a ) ,  changes i n  t h e  p r i c e  l e v e l  do a f f e c t  r e a l  

v a r i a b l e s ,  s i n c e  some nominal v a r i a b l e s  a r e  exogenous ( a g g r e g a t e  

government spend ing ,  t r a n s f e r  gayments, and i n  some c l o s u r e s  t h e  budget  

- - d e f i c i t  o r  t h e  ba l ance  o f  t r a d e  ( a t  domes t ic  cu r r ency  p r i c e s ) ) .  So 

change i n  t h e  nominal exchange r a c e  l e a d s  n o t  o n l y  t o  change i n  t h e  

p r i c e  l e v e l  b u t  a l s o  t o  changes i n  r e a l  v a r i a b l e s ,  and t h e r e f o r e  t o  

-change i n  t h e  ba l ance  o f  t r a d e  a t  f o r e i g n  cu r r ency  p r i c e s .  



- _ - - - 5 .  The Condensed Version o f  t h e  We1 I - 
- .  - ? - - - - 

I The model a s  d e s c r i b e d  i n  p rev ious  s e c t i o n s  c o n t a i n s  a  l a r g e  number o f  

v a r i a b l e s ,  gany o f  which a r e  o f  s l i g h t  i n t e r e s t  i n  most s i m u l a t i o n s .  I n  

1 t h e  p r o c e s s  of implemencacion che model has been condensed,  by 

~ l i m i r , a c i n g  many v a r i a b l e s  iihich a r e  l i k e l y  t o  b e  ~ n a o q e n o u s ,  and o f  

- : - .minor . . i n c e r e s t ,  i n  most a p p l i c a t i o n s  o f  t h e  nodel.- Condensa t ion  I I-... . . - .  - e l i m i n a t e s  equa l  numbers o f  endogenous var  i a b l e z  and e q u a t i o n s  f'rom t h e  

. . T a b l e L 7  shows t h e  v a r i a b l e s  r e t a i n e d  i n  t h e  condensed v e r s i o n  o f  t h e  
2 I - . - - model .- The number o f  r e t a i n e d  v a r i a b l e s  is 2n3 + 1 9ns + 2n + 49 ,  and 

2 C 

-  the^ number o f  e l i m i n a t e d  v a r i a b l e s  is 6n + 1311 + 4n . - .  Condensa t ion  1 ;  S 
S C 

r5duces  t h e  number o f  e q u a t i o n s  and mdogenouz v a r i a b l e s  t o  

10ns + 2 nc + 40. Ui th  ns = 13 and nc = 10, condensa t ion  r educes  t h e  

I - . t o t a l  number of v a r i a b l e s  t o  654 and t h e  number o f  endogenous v a r i a b l e s  

- - :  t o  190. The number o f  exogenous v a r i a b l e s  is unchanged. . - - 

I - .  

6 .  The Data Base 

I The d a t a  b a s e  f o r  t h e  WALRAS model o f  t h e  A u s t r a l i a n  economy was 

I 
implemented wi th  t h e  GEMPACK program MODHAR' (documented i n  Pearson  

( 1986) ) .  The d a t a  based c o n s i s t s  o f  two header  a r r a y  f i l e s ,  one 

I 
c o n t a i n i n g  . t h e  i npu t -ou tpu t  d a t a  r e q u i r e d  t o  c a l c u l a t e  t h e  s h a r e  

pa rame te r s ,  and t h e  o t h e r  c o n t a i n i n g  t h e  behav iou ra l  pa rame te r s .  The 

c o n t e n t s  o f  t h e s e  f i l e s  a r e  l i s t e d  i n  Tab le s  8 and 9 .  

I 



i = ' . . , n S ,  n  
2 '  

Demand by t h e " j ' t 1 1  i r ~ d v s L r y  Tor. t h e  i ' t h  
3 '  

j = I  ..... n,. , doruest1 c a l l  y  ~roj-oduccd corr~urodi t y  . " 

, , ' 5  . ' 5  

2 
' n  , Demand by t h e  )'t?r8 I r rduu l ry  f o r  t h e  1'Llr I  - 1  ..... ns,  , 

j - 1  :.... n,. , , . l n ~ p o r t e d  c o i u m ~ d l l  l. I . 
I .  / .  I 

( 1 ,  . . I I 
3 , I 

j - 1; '  .... n,. " s  - Demand by t h e  ' j l t k r  i n d u s t r y  f o r  I t s  
, !abuur-cap1 t a l ,  bu!iUle. 

j - 1 ,  ..., n,. "s Demand by t h e " j l t l r  i l ~ d u s t r y  f o r  l a n d .  

j - 1 .  .... n  s - " 3 
Demand by t h e  j ' t l r  i n d u s t r y  for' l a b o u r .  

j - 1 .  .... n  s ' " 3 Demand by t h e  j ' t h  111duutr.y f o r  c a p i t a l .  

I  - l . . . . , n , ,  n  2 I n p u t - o u t p u t  c o e f f  i c i e n l  f o r  uvaye by t h e  
j - 1 ,  ..., n  a '  j ' t h  i n d u s t r y  o f  t h e  I 'L I I  do f ines t i ca l ly  

p roduced  c m o d i  t y  . 

I  - l , . . . . n 3 ,  n  2 I n p u t - o u t p u t  c o e f f  i c l e n t  f o r  u s a g e  by t h e  
j - I ..... n,. j ' t h  l r r d u s t r y  o f  rtre I  ' t h  impor ted  

commodl t y  . 

j - I ..... n,. n3 I n p u t - o u t p u t  c o r f f i u l e n t  f o r  usage  by t h e  
j ' t h  I n d u s t r y  o f  I t s  l a b o u r - c a p i t a l  
burrale.. . 

j - l . . . . ,n, .  "3 I n p u t - o u t p u t  c o e f f  1  cl e n t  f o r  u s a g e  by  t t re  
j ' t h  i n d u s t r y  o f  l a i d .  

j - 1 ...., n,. n, P r l c e  I n d e x  f o r  t h e  l a b u r - c a p l t a l  p u n d l e  , ,  

' u s e d  by t h e  I V h  ~111CIusLry. 
I 

I 

j - I  ,.... n,. "s I n p u t - o u t p u t  , Foeff ' ic i  e n t  for '  u s a g e  by t h e  
j ' t h  l r i d u s t r y  o f  l a h u r  . 

I 1 )  

j - I ..... n3. "s l n p u t - o u t p i t  c o e f f l c l  e n t  f o r  w a g e  by t h e  i 
j ' t h  I n d u s t r y  o f  cap1  t a l  . I 

i 



- 1 :- W A I . J U A 1  -LuilL-~ - - 
l d e n t l f  l e r  Eq~aLlOn Stlbscri  p t  rangea Nunlbeva Uescr i pLlolI 

I 7 ,  I 

, , 
I - I ...., n,. 

"3 
Investment usage of t h e  i ' Lt1 d o t ~ ~ e s t l c a l l y  
produced commodi t y . 

' , . . m ,  

, , .  
1 - I ..... n,. . "s ~"vbutment  usage o r  t h e  i ' t h  l inported 

cormoodl t y . 
- , . '  

g - l , . . . . n c .  "c Dmar~d Tor t h e  g ' t h  coi~skcli~er conlmodlty. 

t .  ,.. , I  

1 Supply o f  p r i v a t e  savlr1g3.  

g - 1 .  .... n c .  "c Pr'lce Index f o r  t h e  g ' t h  cor~sumer 
cormnodl t y  . 

6 6 6 1-6 6 / ( l - 6  ) - ( u D ) g ( P ~ g ) - 6 g [ ~ ~ ) g ( P ~ g ) 1 - 6 g + ( ~ 1 ~ a ( ~ ~ a )  a ' l g  C g - 1 .  .... n c'  "c Demand f o r  t h e  g l t h  domestically produced a a B consumer commodl t y .  

1-6 
(2 .20)  c1 "c Demand f o r  t h e  a ' t h  in~porLcd conuumer' 

a a a commodl t y  

I - 1 ,..., n,. "s Household consumpLlor~ of t h e  L'th 
d o m e s t l c a l l  y produced pl.oduc:er couunodl Ly . 

I - I ..... n,. "3 
Household consun~pt lon  of t h e  I 'Lh 
Imported producer couunodl t y . 

1 - I ..... n,. "s Expor t s  of t h e  l a t h  couuuoolty. 

1 Tota l  r e a l  goverruoerlL uuage o f  producer 
coeunodl t l  e s  . 

1 Coverrunent usage of l d t ~ ~ u r  . 

1 Government usage of cap1 La1 . 

1 P r l c e  Index Tor govar~ruoer~t usage o f  
producer couuuodl Lleu . 

I - 1 .  .... n,. "s Government usage of t h e  I ' t t ~  d m e u t l c a l l y  

produced cormnodl t y  . 



I d e n t i f L e r  Equat lon  S u b ~ c r  i pL rangea  Ntunberd Deacr 1  pLlon 

Governa~ent  uaaga or' t h e  i f t l r  Imported 
conrmodlty. 

CLOY lJP 

CLOfc V? 

1 - 1 ,..., n,. 'Change I n  g t ~ c k ~  of  t h e  l a t h  dome3Llcally 
produced couuuo?l Ly . 

Change I n  gtocka of Ltie I ' t l t  Lo~porLaJ 
commodity. , 

Zero p r o f l t s  c o r ~ d l t l o r l  f o r  t h e  J ' t h  
lndu3t1-y. 

,I , , ,  , .I 

Baalc p r l c e  of  t h e  I ' t l ~  Imported 
co~nrnod 1  t y  . 

1 - l . . . . , n , ,  
J  = 1 ,.... n,. 

P r l c e  pa ld  by t l l e  J 'Lh  InduuLry for'  t h e  
91 ' t h  c l o l ~ ~ e s t l c a l l y  pr'oduced coamodl t y .  

I  - 1 ...., n,, 
J  = 1 ,  ..., n . 

P r l c e  pa ld  by t11r j ' t h  111du~tr .y for. ttre 
I ' t h  lmported co~~unodl t y .  

P r l c e  pa ld  by h o ~ 3 e l l o l d ~  f o r  t h e  1'Lh 
donlea t  1  c a l l  y  p~.oduced ConJuuler co~~uoodl t y  . 

P r l c e  pa ld  by h o u ~ a l r o l d s  f o r  t h e  l ' t h  
Imported consunrr  cw%unodll y  . 

FOB p r l c e  o r  e x p o r t 3  of  t h e  I 'Lh 
commodity. 

Harke t  c l e a r l n g  cotrdl t lor1 f o r  t l la  1  t h  
d u n e s t l c a l l y y r o d u c e d  colrunodlty. 

Impor t s  o f  t h e .  I  ' t l ,  colnrnodl t y  . 

Aggregate usage ot' l a b o u r .  

AggregaLe usage ot' c a p l t a l .  

.  MI' - 2' H, 1 Aggregate u*age 01' larrd. 
J  

-- .- - --- - -- - 



TABLE 1 : TllE UALRAS EPUATIOyS ( C o n t i n u e d )  
-- - 

Ideri t  IPler '  Equa t lon  S u b u c r ~  p t  r a n g e a  ~ u l n l r e r ~  D e s c r l p t l o n  , I 

(2 .44)  I N V ~  - . p I  . I N "  1 Aggregate lnvestlllarit a t  c u r r e n t  p r l c e u  . T 
R 

(2 .47)  CPI = 

(2 .48)  
C: 

( 2 . 4 9 )  ET - 
(2 .50)  EPI 

(2.53) DSTOCPI - 

(2 .56)  IMPPI - 

ET - ER. IHP 
T 

1 Purchase p r  I c e  or' cdp l  t d l  . , 

Aggregate consunlpLLort a t  c u r k n t  p r l c e a .  

Consumer p r  i c e  111dex. a , , ,  , , . . ,  1 ,  

Real a g g r e g a t e  conyuslpl i or1 

Aggregate e x p o r t 3  aL cur.r'ent FOB p r i c r u  

Export p r l c e  index  (FOB p r l c e ~ ) .  

Real a g g r e g a t e  expor ' l s  . 

Aggregate change Iri s t o c k 3  a t  curr.erlt 
p r  1 ce5  . 

P r i c e  Index Cor change  I n  s t o c k s .  

Real change I n  8 Locks. 

Aggregate Importu a t  curr'erlt Core1 gn 
c u r r e n c y  p r i c e s .  

Import  p r l c e  Index (world p r l c e u ) .  

Real a g g r e g a t e  jmportu.  

ba lance  ol' t r a d e ,  a t  curr'erlt domestlc  
p r i c e s .  

Heal b a l a n c e  o r  Lr.dde. 

HaLlo of' Che talanc:L- of' Lrade Lo I IDP.  



74)tLli 1 : I l lL w A l . n A a  L ~ W A I  luna i ~ u t u r  z ~ t u r ; u r  

I d e n t l t ' i e r  E q u a t ~ o n  ~ u b u c r l p t  rangea  ~ u n ~ b e r ~  D e s c r i p t i o n  

(2 .62)  ZPI - AZG PG + A Z L  W + A Z n  R 

12 .63)  zGR = Z ~ I Z P I  

(2 .64)  ZG - F ~ . c ~  

( 2 . 6 7 )  01'1 - AO2 ZPI + AOT CPI 

1 P r l c e  index  f o r  govet'ralrerlt spet ldlng.  

I Heal eovernment tlparrdi llg. 

1 Government ~ p e n d l r r y  r e l a t i v e  t o  private 
c o i ~ ~ m p t ~ o n  s p e n d ~ ~ r g  . 

1 '  Heal ,transfer paylllerrttl by goverlunent'. 

1 '  T r a n s f e r  baymer~tu ' by govei.rubarll , b s l d t  i va 
t o  f a c t o r  I n c a s e .  1 f ,  , 5 , s ~  r 8 b , o  1 )  

I 

1 P r l c e  Index f o r  .goverrlnlarlt o u t l a y s .  

D D D  I I 1  I I 
(2 .68)  R, - I D l  ER.P,,IUPI+ 1 I TIJ P, X l j  + T PI X I  + I T I , p :  INV: + I TI1 Y l  INVi 1 ~ o v e r m e n t  r e v e n u e .  

1 I J  1 j I i 

(2.69) RCR - R G / O P I  1 Real government r e v e n u e .  

(2 .71)  BDR = BD/OPI 1 Real budget d e r l c l  t . 

(2 .72)  RtlD - IOO.BD/NDPE 1 H a t l o  o f  budget d e f i c l t  t o  NDP. 

1 Aggregate fac tor*  I rrcoflle. 

1 Aggr-egate p r l  vaLt: i r~conle.  



m m : '.""= t ~ ~ y r  

I d e n t l f l e r  Equatlon S u b s c r i p t  rangea  ~ ~ u n b e r ~  D e s c r i p t i o n  

(2 .76)  YOH - YD/CPI I Real aggregaLe d l k p o s a b l  e I n c o s ~ e .  

( 2 . 7 7 )  CDf'PIFC - ACL W + ACK R + ACH HH 1 . P r i c e  i n d e x  f o r  CDP a t  l ac tor .  c o s t .  

(2.80) NDPPIE - ANC CPI + A N I  P I  + A N z  ZPI + A N E  E P I  

1 Net domeat lc  producL from t h e  expericll tur'e 
s i d e .  

1 Net domes t lc  p r o d u c ~  from t h e  d l u p o s i t l o n  
y i d e .  

, I  > ,  ( , 8 

1 ,  , . '  , , 1 ,  1 I 

1 P r i c e  index  f o r  NDP ( c a l c u l d t e d  from tlre 
expend1tur.e s l d e ) .  

I Real NDP ( c a l c u l a t e d  fr.ou~ t h e  exyendl  Cure 
s i d e ) .  

- - pp 

a n, d e r ~ o t e s  t h e  number of  s e c t o r s  I n  t h e  model. nc derlotes t h e  number of consumer cornmoditles. 



- -- 

' l a r i a o l e  S u o s c r t  pt  range"  ~ u n o e r '  9 e s c r t  pelon 

DSTOC: ! . I , .  . . , n 3 .  

€ 1  1 - 1 ,  ..., n 3 .  

cov; 1 - I ,  ..., n3.  

sov; L - I ,  ..., n3.  

IMPl 1 - 1 ,..., ns.  

D 
I N V  i - 1 ,  ..., n3. 

INV: I - I ,  ..., n,. 

1 - 1 ,  ..., n 3 .  

Input -output  c o e f r : c i e n e  f o r  usage 5y :ne J1:n Lnduscry s f  :se 
!':h d o m e s c l c a l l y  produced CommodLCy. 

I n p u t - o u t p u t  c o e f r l c l e n t  f o r  usage 3y :he J t t h  t n d u s c r y  s f  :ne 
i ' t h  !mported sommodlty. 

PrLce pa ld  by :he j ' t h  i n d u s t r y  f o r  t h e  L ' t h  d o m e s t l c a l l y  
s r3duced  commodl t y  . 
? r i c e  paid Dy t h e  j ' t h  i n d u s t r y  f o r  t h e  i l t h  imported :ornrnodLty 

Csmmodi t y  :ax r a t e  on usage  by t h e  J ' t h  ! n d u s t r y  s f  :ke :':h 
domes c l c a l l  y produced commodl t y  . 
Commodlty t a x  r a t e  on usage by t h e  ~ ' t h  i n d u s t r y  of  che 11 th  
impor t  ed commodl t  y . 
Usage by t h e  J 1 t h  i n d u s t r y  ,of t h e  l t t h  d m e s t l c a l l y  produced 
commodlty. 

Usage by t h e  J 1 t h  l n d u s t r y  of  t h e  l ' t h  impor ted  c c m o d l t y .  

Consumption of  t h e  l t t h  d o m e s t l c a l l y  produced c o m o d l t y .  

Consumption of  t h e  i ' Ch lmpor ted  commodl t y  . 
T a r i f f  r a t e  on  !mports o f  t h e  l t t h  commodity. 

Change i n  s t o c k s  of t h e  L t t h  d o m e s t l c a l l y  produced commodity. 

Change i n  s t o c k s  of  t h e  l ' t h  lmpor ted  commodlty. 

Expor t s  of t h e  1 ' t h  commodl t y  . 
Government usage  of t h e  l l t h  d o o l e s t i c a l l y  produced commodity. , 

Gover-nment usage o f  t h e  l l t h  impor ted  commodi t y .  

lmpor t s  of t h e  1 ' t h  commodl t y .  

Inves tment  usage  o f  t h e  l t t h  d o m e s t i c a l l y  produced commodlry. 

Inves tment  usage o f  t h e  l t t h  impor ted  commodity: 

Bas lc  p r l c e  of  t h e  1 ' t h  domes t l c a l l y  produced commoai t y  . 
t 1 - 1 ,  ..., n,. "3 Baalc  p r l c e  of  t h e  1 1 t h  impor ted  commodlty. 

1 - I ,  ..., n3.  "a Export p r i c e  o f  t h e  L ' t h  commodlty. 

I - I ,  ..., n,. ns . World p r l c e  of  t h e  1 1 t h  c o m o d ~ t y .  

I - I ,..., n,. " 3 
Commodl t y  t a x  r a t e  on  c o n s u n p t l o n  of t h e  l ' t h  d o m e s t i c a l l y  
produced commodity . 
Commodity t a x  r a t e  on consumption of t h e  l ' t h  lmpor ted  commodity. 

Commodlty t a x  r a t e  on  e x p o r t s  of t h e  l ' t h  c o m o d l t y .  

Commodlty t a x  r a t e  on  government usage  of t h e  l t t h  commodity. 

Commodlty t a x  r a t e  on  l n l e s t m e n t  usage  o f  t h e  l ' t h  commoa! t y .  

Commodlty t a x  r a t e  on change  l n  s t o c k s  of t h e  l ' t h  commodlty. 

I n p u t - a u t p u t  c o e f f l c l e n t  f o r  usage  by t h e  j ' t h  l n d u s t r y  o f  l t a  
l abour-cap1  t a l  bundle .  

A 
X j  

j - l r . . . , n 3 .  n3 I n p u t - o u t p u t  coef f lc l , en t  f o r  usage  by t h e  j t t h  l n d u s t r y  of 
cap1 t a l .  

A 
LJ 

j - 1 ,  ..., n3.  "a I n p u t - o u t p u t  c o e f f l c l e n t  f o r  usage  by t h e  j l t h  Lndus t ry  of 
l a b o u r .  

A ~ J  . j - 1 ,  .... n,. 
"3 I n p u t - o u t p u t  coefficient f o r  usage by t h e  J  t h  l n d u s t r y  o ?  ! a n t .  

H>.; j - 1 ,  ..., n3. "a Usage by , t h e  j l t h  Lndus t ry  o f  I t s  l a b o u r - c a p l t a l  bundle  

Kf ! 
j - 1 ,  ..., ns. fl s Usage b y  t h e  j l t h  l n d u s t r y  of  c a p l t a l .  

' J Y ~  .,, .j - 1 ,  ..., n3.  " 3 Usage by t h e  J ' t h  l n d u s t r y  o f  l a b o u r .  

;Cone: nue?: 



7ar:aoLe jubscr!pt range" yumoer3 3escr:?t:gn 

:Jsage 3y 5ne j ' t h  i ndus t ry  3f agr icul ' . ,wal  ?and. 

Output of t he  j l t h  i ndus t ry .  

3haaow ? r i c e  3f t h e  l abour -cap i t a l  h n d l e  used i n  t 3 e  ; ' t n  
i r ,dus t ry .  

?r9duct:on subs idy r a t e  on o u t j ~ u t  of t he  j ':h i n d u s t r y .  

:onsumption of :he 3 '  t 3  consumer commodity. 

3 = : ,  ... , n , .  "2 
onsumpt lon  2r' t?,s 3':h' domes t i ca l ly  ?reduced consumer c:mmoai:y 

3 - 1 ,  . . . , n c .  "c Consumption of  t he  3 ' t h  imported consumer commodity. 

Shadow f r i c e  of the  3 ' t h  consumer sommodity. 

pD 2 - 1 ,..., n,. 3, ? r i c e  of t he  g l t h  domes t i ca l ly  produced consumer commodity. ca 

I DSTOC P  I 

? r i c e  of t he  g ' t h  imported consumer commodity. 

3udget def l c i  t  . 
Sea i  Sudget def l C i t  . 

3aLance of t r a d e .  

3eal  ga iance  of t r a d e .  

Aggregate conzumption. 

Real agg rega te  consumption. 

Consumer p r i c e  index.  

Deprecia t ion  of c a p i t a l .  

Aggregate change In  s t o c k s ,  a t  c u r r s n t  p r i c e s .  

Aggregate r e a l  change in  s t o c k s .  

Pr lce  index f o r  change i n  s t o c k s .  

Aggregate e x p o r t s ,  a t  c u r r e n t  p r i c e s  (domestic cu r r ency j  

Real agg rega te  sxpor ta  . 

Export p r i ce  index [FOB p r i c e s ) .  

Exchange r a t e  ( u n i t s  of domestic currency per u n i t  of fcrs: ;? 
cu r r ency ) .  

S h i f t  term f o r  change In s t o c k s .  

Rat io  of agg rega te  government spending t o  p r i v a t e  consz;-,::n 
spending. 

Ratlo of t r a n s f e r  payments by government t o  ne t  f a c t a r  :-,;--+. 

Tota l  r e a l  government usage of producer commodities.  

P r i ce  index f o r  G D P  a t  f a c t o r  c o s t .  

Aggregate imports a t  c u r r e n t  fo re ign  currency ? r l c e s .  

Aggregate r e a l  impor ts .  



RBO 

RBT 

YDR 

YEN 

ZG 

Z~~ 

ZPI 

Inporc price index (foreign currency unlcs) . 

Aggregace gross tnvestmenc ac Zurrene pr ices .  

Aggregate g o s s  r e a l  investment. 

iggregate ilsage of c a p i t a l .  

Sover~menc usage of cap1 t a l .  

Aggregate usage 3f Labour. 

Government usage of L a b u r .  

Aggregate usage of land.  

XDP, calculated from che d~sposiCion s i d e ,  ac 
curr ent pr i  ces . 
Y D P ,  calculated from the expenditure s i d e ,  ac 
current pr ices .  

Real net domestic product, calculaeed Prom the expenditure s ide .  

Price index for nec domestic product, calculaeed from the 
expenditure s ide .  

Pr ice lndex for government ou t lays .  

Price index for  government usage of producer commodities. 

Purchase pr ice of c a p i t a l .  

Rental prlce of c a p i t a l .  

Government revenue. 

Real aovernment revenue. 

Ratio of the budget d e f i c i t  t o  N O P .  

Ratio of the balance of t rade t o  N D P .  

Zental pr ice of land. 

Private saving. 

Transfer payments by  government. 

Real t ransfer  payments Sy government. 

Marginal income tax r a t e .  

Wage r a t e .  

Aggregate income. 

Aggregate disposable income. 

Real aggregate disposabls  Income. 

NeC factor  income. 

Government spending. 

Real government spending. 

Price lndex for  govefnment spending. 

- ~pppp 

a  n, denotes Che number o f  sec tors  i n  the  model. n2 denoces the numoer of consumer commodlcles. 
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I ! 2 . 7 ) ,  Y J  I n t e n s l t j '  sf  sage by :he c a l l  b r a c l o n .  
( 2 . 3 )  

- . l j  ; ' t h  ifldU3Cry s f  :he ! ' c h  l / n i  . 
:ommodi t y  ,d l  t h  r e s p e c t  t o  v" ( A '  / A  ) 

i j  LJ 
?TD 

:he ! ':h domes t !ca l iy  ! .l 

I 
groduced commodlty . 

( 2 . 7 1 ,  Y I ~ n t e n s l t y  o f  gsage  3y t h e  C a l i b r a t i o n .  
( 2 . 8 )  1  j J ' t h  l f l d u s t r y  s f  t h e  l ' t h  I / I l l  

commodity 2 1 t h  r e s p e c t  L O  Y! - ( A ~ j / A i j )  
L .I 

?TI 
t h e  1':h impor ted  ccmmoditY. 1  J  

I C ? . ? ! ,  7 l  Zla3t!c!'y 3f 3 u b 3 t i t u t ! o n  E 1 a s t l c : t l a s  f : l e .  
i 2 . 3 )  in : n t e r 2 e d l a s e  i s a g e  %cueen  

i h e  i ?h domes t :ca l?y  groduced 

I commodity and  t h e  l ' t h  
impor ted  c~mmOdl ty  . 
I n p u t - o u t p u t  c o e f f  l c i e n t  f o r  C a l i b r a t i o n .  
usaqe  by t h e  J ' t h  ! n d u s t r y  
o f  t h e  i ' t h  commodity.  

I  
A i j 

- ( P T : ~ x ~  i j  + P T ~ ~ x : ~ ) / P P  J j 

( 2 . 9 1 ,  
I 

I n t e n s i t y  of  v a l u e  added I n  C a l l b r a t i o n .  

I ! Z . I O )  t h e  j I t h  i n d u s t r y  . x l t h  r e s p e c t  l / p j  
t o  I t s  l a b o u r - c a p i t a l  b u n d l e .  aHj - ( A  / A V j )  H j 

( 2 . 9 1 ,  Intensity of v a l u e  added  i n  C a l i b r a t i o n .  
( 2 . 1 0 )  t h e  j l t h  i n d u s t r y  a i t h  r e s p e c t  1 / p j  

I t o  l a n d .  - ( A  / A  ) 
M j  V j  

E l a s t i c i t y  of s u b s t l t u t l o n  i n  E l a s t i c 1  t l e s  f  l l e .  
t h e  j ' t h  l n d u s t r y  between t h e  
l a b o u r - c a ~ l t a l  b u n d l e  and l a n d .  

I n p u t - o u t p u t  c o e f f l c i e n t  f o r  
v a l u e  added  i n  t h e  1 1 t h  
l n d u s t r y .  

C a l i b r a t i o n .  

I n t e n s l t y  o f  t h e  l a b o u r - c a p l t a l  C a l l b r a t i o n .  
b u n d l e  i n  t h e  j l t h  l n d u s t r Y  1 1 0  
w i t h  r e s p e c t  t o  l a b o u r .  

U~~ 
- ( A  / A  ) . j  

LJ H j  

I 
( 2 . 1 1 ) -  I n t e n s l t y  of  t h e  l a b o u r - c a p l t a l  C a l i b r a t i o n .  
!2.13)  b u n d l e  I n  t h e  j ' t h  l n d u 3 t r Y  110 

w i t h  r e s p e c t  t o  l a b o u r .  %j - ( A  / A  J 
.. . KJ HJ 

1 ( a .  t u ) ,  
( 2 . 4 5 )  

: 

Elasticity of s u b s t i t u t i o n  i n  E l a s t i c 1  t i e 3  f i l e .  
t h e  j ' t h  i n d u s t r y  between 
l a b o u r  and c a p i t a l .  

I n p u t - o u t p u t  c o e f f  l c i e n t  f o r  C a l i b r a t i o n .  
u s a g e  Of t h e  i ' t h  d o m e s t i c a l l y  
p roduced  commodity i n  c a p i t a l  
c r e a t i o n .  

I n p u t - o u t p u t  c o e f f i c i e n t  f o r  Ca l1bra t i :n .  
u s a g e  o f  t h e  l ' t h  tmpor ted  
commodity i n  c a p i t a l  c r e a t i o n .  

S u b s l s t a n c e  . consumpt ion  o f  t h e  C a l i b r a t l o n .  
g f  t h  consumer commodl t y  . 

Fg * c g  + e Y D / w  
g 

K a r g i n a l  budge t  s h a r e  of  t h e  C a l i b r a t i o n .  
g '  t h  commodlty . 

(Income e l a s t i c i t y )  x (Average  budge t  s h a r e )  

F r i s c h  p a r a m e t e r .  E l a s t i c i t i e s  P i l e .  

I (2 .17)  1 M a r g i n a l  p r o p e n s i t y  t o  s a v e .  E l a s t i c i t i e s  f i l e .  

( C o n t i n u e d )  



P d c u n n  J e s c r i 3 t i o n  Source  -- 

Intensity of  " n s u n ~ t : o n  3f t h e  C a l l b r a t l o n .  
3':h coFiumer commoaity d ~ t h  
r e s p e c t  t o  t h e  g q ; a  ~ c a e s t i c a l l y  4' - (C;/Ca1 
produced consumer commoalty. 3  

I n t e n s i t y  s f  :onsumption 3f t h e  Z a l i b r a t l o n .  
3':h consumer zommodl t y  ~ 1 5 h  
r e s p e c c  t o  :?e eP:n i aporced  u I  . ( ~ 1 ~ ~  ) :133  
:onsumer cc!raoci :y . 3 3 g 

? L a s t l c i t Y  of 8 u b s t i t u t : o n  E l a s t l c l t i a s  f l l a .  
be tueen  t h e  3 ' t h  d o m e s t i c a l l y  
produced and t h e  g ' t h  imporced 
consumer commodit ies  . 

I n p u t - o u t p u t  c o e f f l c i e n t  f o r  t h e  C a l i b r a t l o n .  
i ' t h  d o m e s t i c a l l y  proauced 
commodity and t h e  g ' t h  
d o m e s t i c a l l y  produced consumer 
commodity . 

i n p u t - o u t ? u t  c o e f f i c i e n t  Tor C a l i b r a t i o n .  
t h e  i  ' t h  importad commodity 
and t h e  g ' t h  i a p o r t e d  nonsumer 
commodl"/ . 

S c a l e  parameter  'or e x p o r t s  3f C a l i S r a t i o n .  
:he I ' t h  commodity. - E 

61 - Ei (PZi/Pwi)  1  

E l a s t i c i t y  of e x p o r t  demand E l a s t i c i t i e s  f  l l e .  
f o r  t h e  i ' t h  commodity. 

I n t e n s i t y  of government s p e n d i n g  C a l i b r a t i o n .  
w i t h  r e s p e c t  t o  producer  
commodit ies  

I n t e n s i t y  of governnent  
spending  v i t h  r e s p e c t  t o  
l a o o u r  . 

C a l i b r a t l o n  

I n t e n s i t y  of aovernment C a l i b r a t i o n .  
s p e n d i n g  w i t h  r e s p e c t  t o  
cap1 t a l  . 4:( - (KG/ZC) I /$I 

E l a s t i c i t y  of s u b s t i t u t i o n  E l a s t i c i t i e s  f i l e . '  
between producer  commodi t ies ,  
l a b o u r  and c a p i  t a l  i n  
government s p e n d i n g .  

I n p u t - o u t p u t  c o e f f i c i e n t  f o r  ~ a l i b r a t i o f i  
t h e  i ' t h  domes t i c a l l y  produced 
commodity and t o t a l  government 
3pendLng on  producer  commodi t i e s .  

I n p u t - o u t p u t  c o e f f i c i e n t  f o r  C a l l b r a t i o n .  
t h e  i ' t h  imported commodity f 

and t o t a l  government s p e n d i n g  on 
producer commodit ies  . 

( 2 . 3 0 )  9 
* s t  P r o p o r t i o n a l i f y  c o n s t a n t  f o r  C a l i b r a t i o n .  

change i n  s t o c ~ s  of  t h e  i ' t h  
domes t i c a l l y  produced commodity . 

( 2 . 3 0 ) ,  hs I n d e x a t i o n  parameter  f o r  
- . . . - . . E l a s t i c i t i e s  r i l e .  

( 2 . 3 1 )  change i n  s t o c k s  and a g g r e g a t e  
o u t p u t  o r  i m p o r t s .  

(Cont inued:  



s q u x o  n---?i?%GEFr-- g e s c r i  ? t i o n  
-- -- -- Source  

k ( 2 . 3 1 )  ? r o p o r c i o n a l i c y  c o n s t a n t  f o r  C a l i b r a t i o n .  
Zhange i n  s t c c ~ s  32 cne I  "h 
i n p o r r e a  :ommod1 t y  . 

I ( 2 . 4 5 )  R R  I n i t i a l  3 r o s s  r a t e  3f  r e t u r n  S l a s t l c i t i e s  P i l e .  
on z a p i t a l .  

,Average 2uzgez s?.aro of t k e  C a l i b r a t i o n .  
3':n "cesc :ca l ly  7r33ucea 
c o n s w e r  commoC1:y. 

Average Sudget  s h a r e  of t h e  C a l l b r s t t o n .  
g 1  t h  i a p r c e d  consurner 
commodi t y  . 
Share  o f  the  I 1 t h  commodity i n  Cal ibra t ion . .  
e x p o r t s .  

S h a r s  of t h e  i ' t h  commodity i n  C a l i b r s t l o n .  
i m p o r t s .  

Ba te  of  d e p r e c i a t i o n  of  c a p i t a l .  E l a s t i c i t i e s  f l l e .  

S h a r e  of  p roducer  commodit ies  i n  C a l i b r a t i o n .  
government s p e n d i n g .  

S h a r e  o f  l a b o u r  i n  government C a l i b r a t i o n .  
s p e n d i n g .  

S h a r e  of  c a p i t a l  s e r v i c e s  i n  C a l l S r a t i o n .  
government s p e n d i n g .  

Share  of  s p e n d i n g  i n  government C a l l  brac!On. 
o u c l a y s  . 
S h a r e  of  t r a n s f e r s  I n  dovernment C a l i S r s t i o n .  
o u t l a y s .  

I n t e r c e p t  of t h e  d i r e c t  t a x  E l a s t i c i t i e s  f i l e .  
f u n c t i o n .  

Parameter  index1 ng inhome t a x  
t o  t h e  CPI.  

Parameter  i n d e x i n g  income t a x  
t o  a g g r e g a t e  p r i v a t e  Income. 

E l a s t i c i t i e s  f i l e .  

E l a s t i c i t i e s  f l l e .  

S h a r e  of  Labour i n  GDP a t  f a c t o r  C a l i b r a t i o n .  
c o s t .  

S h a r e  o f  c a p i t a l  i n  CDP a t  f a c t o r  C a l i b r a t l o n .  
C o s t .  

S h a r e  of  l a n d  I n  GDP a t  f a c t o r  C a l i b r a t i o n .  
C 0 3  t . 
S h a r e  of  consumption i n  N D P .  ~ a l i b r a t l ' 6 n .  

S h a r e  of n e t  investment i n  N D P .  C a l i b r a t i o n .  

Share  o f  government s p e n d i n g  C a l l b r a t l o n .  
i n  HOP. 

, ' 

Share  of  e x p o r t  I n  NDP. C a l l b r a t l o n .  
r 

S h a r e  of l m p o r t s  i n  NDP. C a l i b r a t i o n .  

S n a r e  of cnanae Ln s t o c k s  
i n  NDP. 

C a l i b r a t l o n .  



Demand' by t h e  j * t h  IriduuLry fors  t h e  I  * t h  
domevt l  c a l l  y  p r o d u c e d  c o r ~ ~ n ~ o d l  Ly . 

Daa~acd by t h e  j ' t t r  l n d u v t r y  f o r  L t ~ e  I ' t h  
l n ~ p o r  t e d  coeu~rodl L y  . 

Demand by t h e  j ' t h  I r ~ d u u L r y  l o r  I t s  
l a b o u r - c a p 1  t a l  b u n d l e .  

Denland by ttie j ' t h  I n d u s L r y  f o r  l a n d .  

Demand by t t i e  j * t t i  11ldust1-y f o r  l a b o u r .  

Oemar~d by t h e  j '  t h  I nd1ruLrSy f o r  c a p 1  t a l .  

I  - 1 .  .... 13.  1 j 2  I n p u t - o u t p u t  c o e f f l c l  er~L f o r  uvage by t h e  
j ' t h  1nduutr.y oP  t h e  I  ' L t i  du rneu t l ca l  l y  
p r o d q c e d  commodl t y  . 

I  - I , . .  .. 1 3 .  13' I n p u t - o u t p u t  c o e f f ' l c l e n t  f o r  uuage  by t h e  
j q t t i  I n d u s t r y  o f  t l l e  I 'Lt l  I s t p o r t e d  
con~modl t y  . 

j - 1. .... 13 .  13  I n p u t - o u t p u t  c o e f r l c l e r t t  f o r  u s a g e  by t h e  
j '  t h  b u n d l e  oP  I t u  l a b o u r - c a p l L a l  bur ldle .  

- - p  [ rm - ( S  r h  + S r m ) ]  
J rtj  J n j  

j - 1 .  .... 1 3 .  1 3  I n p u t - o u t p u t  c o e f f l c l e n t  f o r  uuaye  by t h e  
j ' t h  1nduutr.y of' l a n d .  

j - 1 .  .... 13 .  13  Shadow p r i c e  o f  the l a b o u r - c a p l t a l  burrule 
u s e d  by t h e  j @ t h  I  rrduu t r y .  

( 4 . 1 2 )  aLj  - a  t - o  [ u - r h ]  
HJ J J 

j - 1 ,  ..., 13 .  13 I n p u t - o u t p u t  c o e P f l c l e n t  f o r  uuage  by t h e  
j ' t h  1nUuut ry  oP  l a b o u r .  

j - 1 .  .... 13-  13  I n p u t - o u t p u t  c o e P f l c l t r r r t  f o r  u s a g e  by t h e  
j l t h  InduuLry  o f  c a p l t a l .  

( 4 . 1 4 )  I n v  
D  
I  

- I n v  T 
R 

1 - 1 .  .... 1 3 .  13  I n v e u t m e n t  u s a g e  o f  Ltie I ' t h  d m e s t l c a l l y  
p r o d u c e d  commodl t y  . 

( 1 1 . 1 ' ) )  I I I V  
1 - I n v  T 
1 II 

I  - 1 .  .... 13.  1 3  l n v e u t m e r ~ t  u a a g e  o f  Lt~e I  ' t t t  IntporLed 
corrtrnod I  t y  . 



I - - ,ubs~~r'arly,nbt,--vc(.~ B - - - 
- 

1 

( 4 . 1 6 )  c - PCg yd g - 1 ,  ..., l o .  1 0  Demand f o r  t h e  g v  t t l  corruunel. commodl t y  . 1 Lgh PCg 8 h 

( 4 . 1 7 )  a v  - vS yd + 1  ' S u p p l y  o f  p r l v a t e  u d v l l ~ y u .  

g - 1 .  .... 1 0 .  1 0  Shadow p r l c e  o f  t h e  y '  LI I  corruuner' 
conunodl t y . 

g - 1 ,  .... 1 0 .  1 0  Demand f o r  t h e  g 1  ti) (IOIIIL'Y LI c a l l  y p roduced  
c o n a u n e r  conunodl t y . 

g - 1 ,  .... 1 0 .  1 0  Demand f o r  t h e  y' Lt1 1111por.Led conuumer 
c o ~ n ~ n o d l  1 y . 

g - 1 .  ..., 1 3 .  1 3  l l ouveho ld  c o n v u n p t l o n  o f  ttrr I ' t h  
domevt  1 c a l l  y pr'oduced Cu1111aod1 t y  . 

t 

g - 1,  .... 1 3 .  1 3  l l ouaeho ld  c o n a u n p l l o r ~  ot' Lhe I'LIr 
l n ~ p o r t e d  commodl L y . 

( 4 . 2 3 )  e ,  - E, ( p e l  - er - P 1 I - 1 .  .... 1 3 .  1 3  Expor.ts o f  t t r e  I * t h  ~OII I I I IOUI  L Y  . 
W1 

1  T o t a l  r e a l  gover.rul~ant uuage  o f  y r - o d u c t l o n  . 
commodl t les.  

T - 
( 4 . 2 5 )  lG - [ z G - z p l ] - 1 [ u - z p l ]  1  Government  u u a g e  o f  l a h u r  . 

1 Government  u s a g e  o f  c a o l  La1 . 

1  P r l c e  I n d e x  Tor ( (ovtr iunent  uuage or 
y r  oduc  t 1 o n  couunod 1 t 1 ev  . 

1 - 1. .... 1 3 .  1 3  Governmerlt u s a g e  o f  t h e  I ' t h  d a n e s t l c a l l y  ' 

produced  comaodl t y  . 



I d e n t i f i e r  E q u a t l o n  Subacr ' lpL r a r rgc  Number D e u c r b l p t l o n  

I 

1 = 1 ,  ..., 1 3 .  1 3  Government  u s a g e  o f  Lhz 1  ' t l r  l inpar- ted 
Cosls~od 1 1 y . 

D 
( 4 . 3 0 )  d u t o c  

i 
= f S  + hsqi  i = 1 .  .... 1 3 .  1 3  Change  I n  a t o c k a  o f  LIb I ' t h  d w n e u t l c a l l y  

p r o d u c e d  cominodl t y  . 

i - 1,  ..., 1 3 .  1 3  Change  i n  ~ t o c k a  o f  t h e  I ' t l r  I m p o r t e d  
corninodl t y  . 

j - 1 .  ..., 1 3 .  1 3  Z e r o  pso f  1  La c o n d l  t l o r r  for.  t h e  J ' t h  
1nduutr .y .  

B a s l c  p r l c e  o f  t h e  I  'Lh 1ml)or'ted 
conli~~od I  t y  . 

C 

P r l c e  p a l d  by t h e  J ' L h  IrrduuLr-y f o r  t h e  
I  'Lli d o m e s l l c a l  l y  p r o d u c e d  c o ~ i ~ ~ n o d l  t y  . 

P r i c e  p a l d  by t h e  J ' L h  I r r d u u t r y  f o r  t h e  
l o t h  i m p o r t e d  c o a i u o d l t y .  

P r i c e  p a i d  by l rouaelroldu f o r  t h e  g ' t h  
dome3 t l  c a l  l y p r o d u c e d  conuwc~rr '  comn~odl t y  . 

P r l c e  p a l d  by h o u u e h o l d a  f o r  t11r g w t l r  
Impor Led c o n a u ~ ~ e r '  co~lli~rodl t y . 

F o b  p r i c e  o f  e x p o r t 3  o f  t h e  I ' t l r  
cormsodl t y  . 

M a r k e t  c l e a r l n g  corrdl L i o n  for '  t h e  I  t11 
domes t i c a l  l y p r o d u c e d  coi i~u~odl  t y  . 

i  - 1 .  .... 13. 1 3  IrnporLa o f  t h e  I *  ttr  c o s ~ n ~ o d l  t y  



1 'uj 'j ' 'LTC 'C 
J 

' K T ~  k j  + 'KTC k~ 
J 
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J 

p1 + l n v  
T 
R 

D I I 
1 1 '4rNvr)l Pi  + F '(INVT)I pi 

I 
* i 1 ('YINvT)l + ' ( I N V T ) ~ )  '11 

D 
I %T)g + ~ : g )  
g 

*- - 1 ' (ET)I P~~ 1 

- eT - e p i  

D 1 ':ST)I ( tSI  P; + d s t o c l )  - I 

I I 
+ ( t S l  + P: + d a t o c l )  ' fs  

( 4.53) d ~ t o c p l  D I D I - 
I ':ST)i '1 ' F ':ST)L P i  '   ST)^ ' ' ( s T ) ~ ) ~ s I  

(4.54) d u t o c  T 
H 

- dvtocT - d s t o c p l  

(4.55)  ~ n l p ~  - I (P,,, + I ~ I P , )  
I 

. ,, 
, . 

I Aggrega te  utlage of' 1 al)<)ur* 

1 Aggregate uvage 01' cap1 l d l  

1 Aggrega te  uvage of' l a n d .  

1 Aggregate l n v e a t ~ ~ ~ e n t  a t  curs ren t  p r l c e s .  

, .  / . .  , 
1 Purchase  pr-Ice o f  cap1 La1 . 

Aggrega te  conuumptlon a t  cur'rerll pr'lcetl 

Convumer pr'lce I r ~ d e x .  

Heal a g g r e g a t e  consumyt 1011. 

Aggregate e x p o r t 3  a t  cur . ro r~ t  FOB p r l c e u .  

Export  p r l c e  l n d e x  (YOU p r l c e u ) .  

Real a g g r e g a t e  e x p o r t s  

Aggregate change I n  u t o c k a  a t  c u r r e n t  
p r  1 c e a  . 

1 D r l c e  index  f o r  c h a l ~ g e  1 1 )  v t o c k v .  

1 Real change 1 n J tockv . 

1 Aggregate Impor t s  aL cur r ' en t  f o r e l g r ~  
eurr'ency p r l c e u  . 



T 
(4.58) 1 0 0 . d e l b  - E .  e T  - IMP ( e r  + Imp ) 

(4.59) 100 .de lbR - 1 0 0 . d e l b - B T .  lrnppl 

(4 .60)  d e l r b t  - ( 100/NDPE) . d e l b  - (BT/NDPE) .ndpe 

(4 .67)  op1  - SSO zpl + STO CPI 

1 Import  p r  1 c e  I rrde x . 

1 Heat a g g r e g a t e  '1111por.t~ 

t lalance o f  t r a d e .  a t  cur'r~erlt docnestlo 
pr. 1 c e s  . 

Heal b a l a n c e  o f  t r a d e .  

H a t l o  o f  t h e  baldl lce of tr*dde t o  NVP I ' ro ln  
t h e  expenditure x l d e .  

U e p r e c l a t l o n  o f  Ltre cap1 La1 s t o c k  

Pr l  c e  Index  f o r  gover.rlnleibt r p e i r d l r ~ g .  

Real  government r p e r ~ d l  rly. 

Real  t r a r b s f e r  p a y ~ n e n t ~  by yoverrunerrt . 

T r a n s f e r  payment3 by goverrunerrt . r e l a t  1 ve 
t o  n e t  fac tor '  Incoise. 

P r i c e  Index  Por goverlunent outlays. 



, 
I I  I 

1 j 
t1 1 + 1 T j + P: + R ( ~ N T ) ~ j  l j  

D D D D  D 
' + i ' ( c n ) i  ("1 + P i  + R ( ~ o N ) i  ' c i )  

I  1 1 1  ' 1  
'(CRII ("1 'I  CON)^ 'CI 

1 

1 

+ ; ' ( E R ) ~  + p: + R ( ~ ~ ~ ) i  

D D D 
t I 1 ' (GR)I  (govl ' ' R ( ~ O ~ ) ~  ' G I )  

I  I  1 

0 D D 
+ Y '(STR)I (d3tocl + + R ( ~ ~ O C ) i  t ~ l )  

I  I  I  
+ f '(STR)L ( d3c0c i + P I  + H ( ~ ~ ~ ~ ) ~  t~~ 1 

1 

. - 
R y R  ( t y  ' y )  + hTIRTAUH CPl + hT2 R T A u H  Y 1 T o t a l  government  r e v e n u e .  

( 4 . 6 9 )  r,, - rG - 0p1 1 Real  goverrunent  r e v e n u e  

( 4 . 7 0 )  100 d e l b d  - REV. rG - OUT.(z, + t G )  1 Goverr~mertt b u d g e t  del' 1 c i  t . 

( 4 . 7 1 )  1 0 0 d e l b d r  - 1 0 0 d e l b d  - B D . o p l  1 Real  budge t  d e f i c i t  . 



- - 
I d e r l t l f l e r  EqualLon Subucr'lpL range Nunber D e u c r l p t l o n  

- SLyF (U + 1 )  + SKyF ( r  + k )  + SMyF (rm 

+ m) - SDyF depr 

(4.71) gdppd - 'LGDP + 'KCDP + S~GDP~" '  

T .  

(4.78) ndpE 
T - SCN cT  + ST,, ir lvT - SON depr 

+ SZN zG 

T 
+ sEN eT - slMpN (e r  + imp ) + sDSN dstoc  

T 

T 
(4.79) ndp, - S CN c + S S N s v + S  AN r~ - 'TN t~ 

1 R a t l o  of' t he  budget d e f l c l t  t o  NDP r r a n  

t h e  expend l tu re  s l d e .  

1 Aggregate L'actor i r~cane .  

1 Aggregate p r l  va te  I rlcolne. 

I Aggregate lhousekrold d iupo rab le  i r~come. 

1 Real aggregate household dlupouable 

Income . 

I CDP d e f l a t o r  a t  f a c t o r  cout . 

1 Net domest ic product L'r'un the  expendl t u r e  

s l de .  

1 Net d w ~ e s t l c  product L'rom the d lapos l  t lorb 

31 de . 



1 P r l c e  I n d e x  Por' n e t  d o 1 1 1 e s l . 1 ~  produc t  t'rom 
t h e  expend1 t u r e  a i d e .  

1 Real n e t  d o m e v t i c  yr.oduct t'r*ull t h e  
e x p e r l d l t u r e  s i d e .  



23er::c:ent :r 
Equation par m e t e r  ;escr: p t ion 

2 . 1 )  - 5 None 

Share 3f 2.e i '  Ch :omestically produced commodity !n in t e rmed ia t e  u a g e  3 y  
c:e j ' t h  i ndus t ry  of fhe i t  Ch composite. 

Share of t h e  i ' t h  imported commodity i n  in t e rmed ia t e  w a g e  by t h e  ; ' t h  
Indust-y s f  :3e i  ' t h  composi t e  commodity. 

Share 3f :?.e l a b u r - c a p ~ t a l  bundle in  value added i n  :he j ' t h  industry. 

jharo  of :and i n  ,Value added In  :he J ' :h :ndustry.  

j>a re  of labour i n  :he Labour-caoital  bundle i n  the  j ' t h  
; r ,dus t ry .  

Share of c a p i t a l  i n  the  l abour -cap t t a l  bundle i n  the  f ' t h  
i ndus t ry .  

1 -  4 . 1  None 

(4.16) 
u~ g 

X 
3h 

(4 .17)  

X 
Sg 

Income e l a s t i c i t y  of demand fo r  the  g '  t h  consumer commodity . 
Price  e l a s t i c i t y  of demand Por the  a",h consumer commodity. 

S l a s t i c i t y  of savings  v i t h  r e spec t  t o  d isposable  income. 
. . 

Z l a s t i c i t y  of savings  v i t h  r e spec t  t o  the  p r i ce  of the 3 ' t h  consumer 
commodity. 

jhare  of the domest!cally produced va r i e ty  i n  expendi ture  on the  g ' t h  
consumer composite commodity . 
jhare  of t he  j t t h  imported v a r i e t y  In oxpendicure on :he 3 ' 9  ccnsumer 
commodi t  y  . 
jhare  of the  g '  th  domest ica l ly  produced consumer commodity in  consumption 
usage of the i ' t h ~ d o m e s t i c a l l y  producer commodity. 

Share  of the  g ' t h  imported consumer commodity i n  ~0nSumpti0n usage 3f 
the  i  t h  imported producer commodity . 

(4 .23)  None 

2 - 2  SGZ Share 3f aoods and s e r v i c e s  In  government spending. 

Share of labour i n  government spending. 

Share of cap1 t a l  i n  jovernment spending. 

Share of the i ' t h  domest ica l ly  produced commodity i n  t o t a l  government 
expendi ture  on goods and s e r v i c e s .  

Share of government expendi ture  on the  i ' t h  imported commodity i n  t o t a l  
government expendi t u r e  on aoods and s e r v l c e s .  

(4 .28)-(4 .29)  None 

(4.30)-(4.31) hs Indexing parameter f o r  nominal s tocks  

-T 

Share of t h e  i ' t h  domestically produced c m o d l t y  i n  t h e  t o t a l  cos t  3f 
i ndus t ry  j .  

Share of the  i l t h  imported commodity i n  t h e  t o c a l  c o s t  of i ndus t ry  j .  

Share of labour  i n  t h e  t o t a l  cos t  of i ndus t ry  j .  

Share of cap1 t a l  i n  t h e  t o t a l  cos t*of  indust ry .  j . 
s.1~ Share of l and  i n  the  t o t a l  c o s t  of i ndus t ry  j .  

(4 .33)-(4 .35)  None 

( 4.36) '7C)ig Share of the i ' t h  domes t i ca l ly  produced commodity i n  household expend1 Lure 
on t h e  g ' t h  domes t i ca l ly  produced consumer commodity. 

(4.37) Share of t h e  i l t h  imported commodity i n  household expend l tu re  on the j ' t h  
inposted consumer commodity . 

Conticued 



. CoefPic:ent 3r  
Zquation ga rane te r  :escrLpt:on 

- - - . - . - - 

~ 2 . 3 8 )   one 

( 3 . 3 9 )  
"D Share of t n t e r q e d i a t e  Asage 3y t h e  j ' t h  i ndus t ry  i n  s u t a u t  2r' c?.e iV:n ';x j i  j tomes t i c a l l y  ? rodwed  commodity . 

Share of inveztnent  u a g e  i n  s u t p u t  s f  t he  i ' t h  domest ica l?y  Jroduced 
'331F.Odi t y . 
S t a r e  of  3onsmpt:on usage i n  outqut  of ;.'le ; ' t h  domes t i ca l ly  produced 
'3omod: t y  . 
Sp.ars 3 f  expcrr.3 i n  s u t p u t  of t?.e i '  t h  domes t i ca l ly  )reduced C 3 ~ 4 3 d i t y .  

Sr.are 9 f  zoverrnent  usage i z  s u t p u t  s f  :he I ' t h  domes t i ca l ly  r o n u c e c  
ccmmodi t y  . 
Share of change i n  s t s c k s  !n ou t?u t  of the  i ' t h  domestically produced 
commodi t y  . 

Share of i n t e rmed ia t e  usage by t h e  j ' t h  i ndus t ry  i n  i n p o r t s  of t he  i ' t h  
ccmmodi t y  . 
Share of i nves tnen t  usage i n  !aport3 of t he  i ' t h  c o m o d i t y .  

Share of 3over?ment usage i n  :aport8 of t he  i ' t h  commodity. 

Shars  of gover?ment .Asage i n  i npor t s  of t he  i l t h  commodity. 

Sr.ars or Zhange I n  3tacks  !n imporr,s of t h e  i ' t h  c o m o d i t y .  

Shar. of labour used i n  i ndus t ry  j Ln t o t a l  labour  usage.  

Share of labour  used 3y government !n t s t a l  labour usage.  

'KT j 
Share of  c a p i t a l  used i n  i ndus t ry  j i n  t o t a l  c a p i t a l  usage. 

S~~~ 
Share  of c a p i t a l  used by government i n  t o t a l  c a p i t a l  pAsage. 

SKrj 
Share of land used Sy indus t ry  j i n  t o t a l  land usage .  

I (4 .44)  None 

(4.45) D 
S( INVT) 1 

Share of the  i ' t h  domes t i ca l ly  produced commodity i n  investment expendi t7w? 

I I 
rxvr)  i Share  of t he  I ' t h  f ~ F o r t e d  commodity In inves  t nen t  expend1 t u ~ ? .  

Share of the  g '  ch domest ica l ly  produced consumer cclmmodi t y  i n  
agg rega te  zonsumpt i on .  

Share of of t he  g ' t h  inpor ted  consumer c o m o d i t y  i n  agg rega te  consumption. 

See (4 .47 ) .  

See ( 4 . 4 7 ) .  

(4 .48 )  None 

Share of expor t s  of the  i l t h  commodity i n  t o t a l  expor t s  a t  FOB p r i c e s .  

See ( 4 . 4 9 ) .  T 

- 
(4.50) ET) i 

I (4 .51)  None 

(4.52) 
D 

S ( ~ ~ ) i  Share of t he  i t h  domes t i ca l ly  Jroduced commodity i n  agg rega te  change ;n 
s t o c k s .  

. . 
Share of t he  i l t h  imported commodity i n  aggregate  change i n  s t o c k s .  

r 
See ( 4 . 5 2 ) .  

7 

I ' T s T ) ~  
(4 .5 ' J )  Hone 

See ( 1 . 5 2 ) .  

Share of t h e  i ' t h  imported commodlty In  agg rega te  imports a t  fo re ign  zLx-?ncy 
Drices .  

See ( 4 . 5 5 ) .  

(3.57) Hone 

m - " . . "  --.,-. .U?d 



( 4 . 5 a )  ' lalue 3f :o ta l  sxporss  ac c u r r e n t  a a n e s t i c  ~ r l c e a .  

:YP ' lalue 3f t 3 t a l  iaporss  a t  cu r r en t  domestlc ?rites. 

3T SSP ; 4 . 5 9 ) .  

!IDPC !Jet <ones t i 2  ;r3d"ct From the  expend1 t 3 x e  side. 

!tone 

5, <z jka r s  3 F  3 o v e r ~ i e n t  spending on Jroducer commodi t i  $3 i n  t s t a l  lover-nent  
spending. 

SLZ 

SKZ 

None 

None 

Hone 

Xone 

Share of government spending on  Labour i n  t o t a l  gover?nent spendinq.  

:hare of' government spending on c a p i t a l  i n  t o t a l  government spending.  

Share of goverrnent spending i n  gover?nent ou t l ays  

Share  of government t r a n s f e r  payments i n  government o u t l a y s  

Share 3f t a r i f f  revenue on commodity i i n  t o t a l  government revenue.  

;hare of commodity t a x  revenue 3n t3e  llsaqe of t?,e l ' t h  domesti2al:y ?rcd-ced 
commodity i n  t h e  j ' t h  i n d u s t r y  i n  t o t a l  government revenue. 

~ ; m ) i j  
Share  of commoditY t a x  revenue on the  usage of t h e  i t t h  !mported c o m o d I t j  :n 
t he  j ' t h  i ndus t ry -  i n  t o t a l  government revenue. 

Share  of commodity t a x  revenue on household consumption of t h e  i l t h  
domes t i c a l l y  produced commodity i n  t o t a l  government revenue. 

Share of commodity t a x  revenue on household consumption of t h e  ' t h  imported 
commodity i n  t o t a l  government revenue. 

Share of c o m o d i t y  t a x  revenue on investment usage of the  i ' t h  domestical:;! 
7roduced colrnodi t y  i n  t o t a l  government revenue. 

Share bf commodity t a x  revenue on Lnvestment usage of t h e  i f t h  LmporteC 
commodi t y  i n  t o t a l  government revenue. 

Share  of commodity t a x  revenue on expor t s  of t h e  i ' t h  commodity i n  t s t a :  
government revenue. 

Share of commodity t a x  revenue on government usage of  t he  i ' t h  donesc::a::.i 
produced commodl t y  i n  t o t a l  government revenue. 

Share  of commodity t a x  revenue on doverrunent usage of t h e  i ' t h  impor'e.: 
comodi  t y  i n  t o t a l  government revenue. 

Share  of commodity t a x  revenue on t h e  i ' t h  domest ica l ly  groduced csmcCl::l 
used a s  a s t o c k  i n  t o t a l  government r$venue. 

Share of commodity t a x  revenue on t h e  i l t h  imported c o m o d i t y  used a s  a 3 : ; c d  

i n  t o t a l  government revenue. 

Share o i  s u b s i d i e s  on outpuc of t he  j'th i ndus t ry  i n  t o t a l  gove rx~en :  
revenue. 

Rat io  of t he  power of ' t a r i f f '  r a t e  of i ' t h  import t o  t h e  ad va lo rea  -::$ 

Rat io  of t he  power of t he  commodity t a x  r a t e  on usage of the  j ' : o  : : : . 5 - . - ,  ::' 
t he  i ' t h  domes t i ca l ly  produced cotnmodity t o  t he  ad valorem ?ace .  

9 a t i o  of t h e  power of' t h e  commodity t a x  r a t e  on usage of t h e  j ' c h  3 P  

t he  i ' t h  imported commodity t o  t h e  ad valorem r a t e .  

R ( l ~ ~ ) i  Rat io  of t he  power of t he  cocnmodlty t a x  r a t e  on  investment usage gr I r a  :'-.n 
commodity t o  t he  ad valorem r a t e .  

Rat io  of t he  power of the  commodity t a x  r a t e  on consumption o f  "x : ' - . -  

i o m e s t i c a l l y  pr3duced commodity t o  t h e  ad valorem r a t e .  



:oefPicient or 
Zquation j a r  m e t e r  9esCrip t ion  

I 
~- 

T 

':CON) i 
3 a t i o  of t he  ?over of :?.e canmoaity :ax r a t e  on Consumpt:on of :he 2 m o d i t y  
tax r a t e  on onsumpt ion  Of ;he i ' t h  imported 2omOdi:y 50 t h e  ad valorem 
r a t e .  

3  ( z x P ) i  
3 a t i o  of t he  ?over of the commodity :ax r a t e  on expor ts  of the  i 7 t h  camodi:y 
co the  ad ,~alorem r a t e .  

3  
: G O ' l )  i  

? a t i o  of :r,e power of tke  comodl  t y  :ax r a t e  on government ;sage of :.?e : ':h 
mommdi t y  t o  the  ad . ~ a l o r e a  r a t e .  

3 ?.?,ti3 3f :he >ewer of :he oommodi:y :ax r a t e  on ohange i n  scocks  sf  r.".e l ':n ! STOC ; i x m o d i : y  :3 5r.e ad valorem r a t e .  

"SUB,] 
3 a t i o  3f the  power of the  n e t  subs idy r a t e  on t h e  j':h i n d u s t r y  t~  :he ad 
'Valorem r a t e .  

R ~ F (  
3 a t i o  of the n u l t i p l e  of the  marglnal t ax  r a c e  by household income t o  :ocal 
government revenue. 

R~~~~ 
3 a t i o  of i n t e r c e p t  of ;he l i n e a r  personal  :ncome t a x  schedule  :O t o t a l  
goverrslent revenue. 

h~ 1 
Parameter indexing t h e  Lntercept of tne l i n e a r  personal income t ax  schedule  
t o  t he  r?I .  

Parameter indexing t h e  i n t e r c e p t  of the l i n e a r  personal  income t ax  schedule  
t o  p r i v a t e  inccme. 

Total  government revenue. 

Tota l  government 0ut:ays. 

Government budget d e f l c i t .  

See (0.71) 

See (4 .50 )  

'LYE Share  of  l abour  income i n  agg rega te  Pactor  income. 

S u ~  Share o f  c a p i t a l  lncome :n aggregate  Pactor  income. 

'HYF Share of income from land i n  aggregate  f a c t o r  income. 

' ~ Y F  Share of dep rec i a t ion  of c a p i t a l  !n aggregate  f a c t o r  income. 

'YFY Share of aggregate  f a c t o r  income i n  aggregate  houaehold income. 

'TY 
Share  of income from t r a n s f e r s  by government i n  agg rega te  household income. 

R~~~ Ratio of household income t o  household d i sposab le  income. 

R~~ Ra t io  of the  m u l t i p l e  oP t h e  marginal t a x  r a t e  by household income t o  
household d i sposab le  income. 

R~~~ Ratio of i n t e r c e p t  i n  t h e  l i n e a r  personal income t a x  schedu le  t o  agg rega te  
houaehold d i sposab le  income. 

-7 

See (4 .68 ) .  

See (11.68) . 

(11.76) None 

I (4.77) 
'LGDP 

r 
Share of labour  i n  GDP a t  f a c t o r  c o s t .  

'KGD P Share of c a p i t a l  i n  G3P a t  f a c t o r  c o s t .  

'MCDP Share of land i n  SDP a t  f a c t o r  c o s t .  

'CN Share of household consumption i n  net  domestic p roduc t .  

S~~ 
Share of investment i n  ne t  domeatic product.  

'DN Share of d e p r e c i a t i o n  on Cap1 t a l  i n  ne t  domeatic product .  



-. ---- . 
Coef?!ci?nc or 

Zquation par m e t  e r  3escrFpt ion 
- 

S - Shar? of gove rmen t  soending In ne t  Comestic product 
z3 

'2 N 

'EN 

'IMPN 

'DSN 

None 

3kare  zf exporra i n  net  domes t i c  product .  

Share  of i s p o r t s  a t  dcmestic pr ices .  i n  ne t  domestic product.  

Share of 3 c s c ~ s  i n  nec iomest lc  product .  

j ee  ' . a . 7 2 ; .  

Share  of savings  in  ne t  lomeat ic  product .  

Share  of goverrnent rovenue i n  ne t  domestic produce. 

Share  of dovernment t r a n s f e r  payments i n  ne t  some st:^ product .  

s e e  ( 4 . 7 1 ) .  

s e e  ( 4 . 7 1 ) .  

s e e  ( U . 7 1 ) .  

s e e  ( 4 . 7 1 ) .  

s e e  ( 4 . 7 1 ) .  

s e e  ( 4 . 7 1 ) .  

s e e  ( 4 . 7 1 ) .  



Commodlty t a x  r a t e  on usage by the j ' t h  l n d u s t r y  o f  the L ' i h  
domes t i c a l l y  produced commodl t y .  

Csmmodlty :ax r a t e  on usage Sy t3e  j ' t h  induscry  s f  ;ne I ' t h  
Imported commodlty. 

T a r i f f  r a t e  on impor ts  of  t h e  t ' t h  commodity. 

d o r l d  pr:ce o f  :he t ' t h  commodlcy. 

:smmodicy t ax  r a t e  on conswnot~on o f  tne  l ' t h  dome3c:cally 
3roducea commoal t y  . 
Csmmodlty t a x  race  on consumption 3 f  :he l ' t h  Lmportea 2ommoCtty. 

Cmmodl t y  t a x  r a t e  on expor ts  of the 1 ' th commodl t y .  

Commodlty t a x  r a t e  on government usage o f  the  i l t h  ~ m m o d l c y .  

Commodlty t ax  r a t e  on investment upage o f  the  L t h  commoalty. 

Commodlty t a x  r a t e  on change i n  s tocks  o f  t h e  L o t h  commodity. 

Product ion  subs ldy  r a t e  on ou tpu t  s f  tAe j ' t h  i n d u s t r y .  

Aggregate r e a l  change i n  3tOCKS. 

exchange r a t e .  

Aggregate gross r e a l  InvesCment. 

Aggregate usage o f  cap1 t a l  . 
1 Aggregate usage o f  l a b u r .  

I ~g!&egate usage o f  l and .  

1 Transfer  payments b y  government. 

I :I 1 Marg ina l  lncome t a x  r a t e .  

ZG 1 Government spendlng. 

I a n, denotes che nLunber o f  s e c t o r s  I n  the  model. nc  denotes t h e  numoer o f  consumer commodltlas. 



?overs 3f :axes on in t e rmee la t e  usage s f  1omesc:cal; y 2roauced 
conmodl t~ es . 
?overs of :axes on in t e rmed ia t e  usage of imporcad 2ommodiCies. 

Consumption of domescica l iy  proauced groducer commodi t i a s .  

2znsumDtiOn 3f imported producer ~ o m m o d i t l a s .  

ci n3 ?owers 3f i n ~ o r c  t a r i f f s .  

pJ 
D 

" 3 p! 
3agic p r i ce s  of domest ica l ly  produced commodities. 

?I "3 : 3as i c pr i ces or' inpor t ed eomiuodi c i  es  . 

"3 Pfd L 
Uorld p r i c e s .  

?overs or' caxes on consumption of domestically produced 
commodi t i  as  . 

.I. " 3 
?owers of taxes  on consumption of imported commodities . 

L~ i  

c p  "3 c -  5 1  ?ewers of caxes on e x p o r t s .  

-P "3 t ~ i  ?overs of taxes  on aovernment usage of producer commodities. 

"3 t ~ i  ?owers of taxes  on investment usage .  

s "3 Csi ?ouers of caxes on changes i n  scocks .  

k 3 k j  Cap i t a l  usage by indu3 t ry .  

1 "3 
l j  

Labour usage by indus t ry  

m "3 j Land usage O y  i n d u s t r y  

9 "3 q~ Indugtry  ou tpu t  l e v e l s .  

9 . "3 21 Powers of production s u b s i d i e s .  

$onsumption of domes t i c a l l y  produced consumer commodi t i e s  

C3nsumpt ion of impor ced consumer mmmodl c i e s  . 
Change i n  budget d e f i c i t .  

de ldR  1 - Change I n  r e a l  budget d e f i c i t .  

delD 1 - Change i n  balance of t r a d e .  

de lbR  1 Change i n  r e a l  ba lance  of t r a d e .  

Aggregate consumpt ion expend1 t u r e .  

Real aggregate  consumption. 

Consumer or i c e  index.  
4 

Deprecia t ion  of c a p i t a l .  

3ea l  change i n  s t o c k s .  

Change i n  r e a l  inventory  inves tment .  
, . 

Pr i ce  index f o r  change i n  s t o c k s .  , 
Aggregate expor t  ' revenue. 

3ea l  agg rega te  exporcs . 
eoi  1 - Export p r i c e  index.  

Exchange r eace  ( u n i t s  of domestic cu r r ency  f o r  u n i t  of fo re ign  
c u r r e n c y ) .  

g 1 - ?leal agg rega te  government usage of producer commodies . 

(C3nc:nded) 



TABLE 7 : ~ E m m r (  THE WALRAS CONDENSED SYSTEM tCont!nuedl -. - - 

' l e c t o r  
a 

'lar l a o l e  alnena lon Typlcal ol?ment :escrt?t!on .. ~- . - 

1 Prlce  index Por G D P  a t  f a c t o r  cosc .  

Aggregate expendiCure on tmports ( f  cre lgn currency unl t s )  . 
,Aggregate r e a l  Imports.  

Inport  p r i ce  index ( f o r s i g n  currency u n i t s ) .  

Agaregate lnvestrnent exoend i tu re .  

Real aagregate  investment.  

Aggregate uaage of' c a p i t a l .  

Government usage of c a p l t a l  . 
Aggregate usage of l a m u r . ,  

Government uaage of l abour .  

Aggregate usage of' l and .  

NDP ( ca l cu la t ed  from the  d i s p o s i t i o n  s i d e ) .  

NDP ( c a l c u l a t e d  from the  expendi ture  s i d e ) .  

ifeal NDP (ca lcu la t ed  from the  expendi ture  s i d e ) ,  

1 ? r i c e  index fo r  NDP ( c a l c u l a t e d  Prom the expendi ture  ? , lee)  

?rice Lndex fo r  government o u t l a y s  . 
Price  index f o r  government usage of Jroducer commodities 

Purchase p r i ce  of c a p i t a l .  

Rental p r i ce  of c a D i t a l .  

Government revenue. 

Real government revenue. 

Rental p r i c e  of l a n e .  

P r l v a t e  sav ing .  

Transfer  payments by government. 

Real t r a n s f e r  payments by government. 

Marginal income t ax  r a t e .  

Xage r a t e .  

Aggregate household Income. 

1 - Aggregate d isposable  income. 

Real aggregate  d i sposab le  income. 

Government spending. 
-+ 

1 - Real government spending. I f: 1 - Pr ice  Index f o r  government spending.  

a ns denotes the number of s e c t o r s  i n  the  model. nc denotes the number of consumer cornmoditlea. 

I r 



TABLE 8 : CONTENTS OF THE INPUT-OUTPUT DATA F I ~ - ~ W W ; T C A S ~ G ~ O F  

THE AUSTRAL I AN ECONOMY 

Header TYP~" ~imensions' Description 
- - 

Intermediate usaqe (domestic) 

Intermediate usage (imported) 

Investment (domestic) 

Investment (imported) 

Consumption (domestic ) 

Consumption (imported) 

Exports 

Government usage (domestic) 

Government usage (imported) 

Change in stocks (domestic) 

Change in stocks (imported) 

Non-commodity indirect taxes 

Usage of labour 

Usage of capital 

Usage of land 

Commodity tax on intermediate usage 

(domestic) . 

Commodity tax on intermediate usage 

(imported) 

Commodity tax on investment 

Commodity tax on consumption 

(domestic) 

Commodity tax on consumption 

( imported) 

Commodity tax on exports 

Commodity tax on government usage 

Commodity tax on change in stocks 

Duty 
r 

(Continued) 



I 
THE AUSTRALIAN ECONOKY (Continued) 

Header ~~~e~ 3inensions3 aescr ip t ion  

I - _ . . . . - . . - . 

a150 

A152 

A154 

A156 

A1 58 

XXCR 

XXHS 

Coverxnent usage of labour 

Government usage of c a p i t a l  

Income tax 

Transfer payments 

Capi ta l  s tock 

Creation informat ion 

History 

a R denotes a r e a l  number a r r ay .  c denotes a character  a r r ay  

b ns denotes the number of s ec to r s  i n  the  model. nc denotes the 

number consumer commod i t i e s .  



-. - 
- .  - - '. --TABLE 3. :: c O ' ~ S  OF THE PARAMITERS FILE FOR .THE WQERAS- MODEL. OF 'FHE 

AUSTRALIAN ECONOMY 

H e A  - ~ y p e ~  2imensionsb Description - - .- 

AP02 R n x l  9 
Elasticity of substitution between 
domestic and impof ted producer 
commodities 

AP24 R 

AP26 R 

XXCR C 

XXHS C 

Elasticity of substitution between the 
labour-capital bundle and land 

Elasticity of substitution between 
labour and capital 

Elasticity of consumer denand with 
respect to income 

Elasticity of consumer-demand with 
respect to prices 

Slasticity of saving with respect to 
income 

Elasticity of saving with respect to 
price 

Elasticity of substitution between 
domestic and inpor ted consumer 
commod i t ies 

Export demand elasticity 

Elasticity of substitution between 
commodities, labour and capital in 
government usage 

Real rate of return on capital 

Depreciation rate, 

Marginal tax rate 

Creation informat ion 

History 

a R denotes a real number array. c denotes a character array. 
b ns denotes the number of sectors in 'the model. nc denotes the 

number of consumer commodities. r 
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APPENDIX : 'AN iU.1EmMENT TO THE CLOSURE PROPOSED IN OECD (1988a)  ' 

i n  s e t t i n s  sqgr?o,ace investment ~ x o ~ e n o u s l y ,  :he d o s u r e  oresensed  in  
Table 6 d i f f e r s  from t h a c  proposed i n  OECD ( 1 9 8 8 a ) .  I n  t h e  c l o s u r e  
?reposed Lhere. ' I n v e s t z e r , ~  I s  determined r e s i d u a l l y  a s  :he sum of  
s a v i n g s ,  de[3rrlciation, :ha.n.ge i n  scocks  and the  n e t  p o s i t i o n  o f  t h e  
government and f ~ r e i g n  seccor s  ' ( O E C 3  ( 1988a) ,  pa ra  41 ) . This  is done 
sy inc iuding  In :ne scuas ion  system an equacion 

( O E C D  ( 1988a) ,  gquat ion  ( 1 . 5 6 ) )  ( f o r  n o t a t i o n  s e e  Table 2 ) .  T h i s  
- .  

- : equa t ion  -is a n a t i o n a l  accoun t ing  i d e n t i f y  which can be d e r i v e d  by 
equa t ing  t h e  txo  measures of  3DP c a l c u l a t e d  i n  equat ions- ( -2 .55)  and 
( 2 . 5 6 )  of Table 1 .  So adding equat ion  ( 2 . 5 7 )  so  the  equat ion  s y s t ~ m  in  

. > 

Tabl-ei l  is e q u i v a l e n t  t o  adding t h e  equa t ion  -- 

- - -- -. - . - 
.- 

NDP, = NDP3 ( 2 . 5 8 )  
L1 

- -. -. . - 
I t  is contended he re  t h a t  equa t ion  ( 2 . 5 7 )  should  not  -65 used t o  
de termine  aggrega te  investment .  Indeed,  wi th  a  v a l i d  d a t a  b a s e ,  i t  

- - cannot be so  used .  Provided t h a t  the  d a t a  base  s a t i s f i e s  c e r t a i n  
c o n d i t i o n s ,  Lhe Lwo measures of  NDP a r e  i d e n t i c a l l y  equa l ,  Then 
equat ion  ( 2 . 5 7 )  is s a t i s f i e d  a u t o m a t i c a l l y ,  f o r  any va lue  of' INVL. That  
is ,  equa t ions  ( 2 . 5 7 )  and ( 2 . 5 8 )  a r e  a l r e a d y  i m p l i c i t  i n  t h e  equa t ion  
system. The c o n d i t i o n s  which t h e  d a t a  base must s a t i s f y  a r e :  

. the  d a t a  base is ba lanced ,  i n  t h a t  t h e  t o t a l  va lue  o f  each 
i n d u s t r y ' s  s a l e s  is equa l  t o  its t o t a l  c o s t s ,  and 

, fhe consumer demind system is p rope r ly  pa ramete r i zed ,  s o  t h a t  t h e  
budget c o n s t r a i n t ,  t h a t  t h e  sum o f  a g g r e g a t e  consunption and 
saving  is equa l  t o  aggrega te  d i s p o s a b l e  income, con t inues  t o  be 
s a t i s f i e d  when t h e  node1 is shocked.  

S ince  the  d a t a  base  should s a t i s f y  t h e s e  c o n d i t i o n s ,  equa t ion  ( 2 . 5 7 )  
should not  be used t o  de termine  aggrega te  inves tment .  

These p r o p o s i t i o n s  can be demonstrated by t h e  fo l lowing  argument.  :f 
t h e  d a t a  base is ba lanced ,  then NDP c a l c u l a t e d  from t h e  expend i tu re  s l 2e  
is equal  t o  NDP c a l c u l a t e d  from the  income s i d e ,  

NDPE = NDPI = YFN + TI, 

where YFN deno tes  f a c t o r  income, ne t  o f  d e p r e c i a t i o n ,  and TI  der.cz?s 
i n d i r e c t  t a x e s .  For aggrega te  t o t a l  s a l e s  is equa l  t o  the  s m  > ?  
aggrega te  in t e rmed ia t e  usage and G D P  c a l c u l a t e d  from 5he e x p e n d i ~ z r e  
s i d e ;  and aggrega te  t o t a l  c o s t s  is equal  t o  t h e  sum o f  a g g r e g i z l  
i n t e rmed ia t e  usage and GDP c a l c u l a t e d  from t h e  income s i d e .  But f o r  s 
balanced d a t a  b a s e ,  t o t a l  s a l e s  is equa l  t o  t o t a l  c o s t s  i n  3ach 
i n d u s t r y ;  and the  market c l e a r i n g  equa t ions  and z e r o  p r o f i t s  condi:;sns 



- - -  
- .  ensure  tha' t  t h i s  e q u a l i t y  I s  preserved  when t h e  model is shocked. So 

I - aggregate  t o t a l  s a l e s  is zqual  t o  a ~ g r s g a t a  t o t a l  c o s t s .  TE.lerefore, GDP 
c a l c u l a t e d  from the  expend i tu re  s i d e  is equal  t o  GDP c a l c u l a t e d  from t h e  
income s i d e ;  so  NDP c a l c u l a t e d  f'rom the  zxpend i tu re  s i d e  is equal  t o  NDP 

I c a l c u l a t e d  from t h e  income s i d e ,  

I as s t a t e d  above. Furthermore,  if t h e  consumer dzmand s y s t e a  is p rope r ly  
parameter ized ,  then NDP c a l c u l a t e d  from the  income s i d e  is equal  t o  NDP 

I - 
ca lc t l l a t ed  from t h e  d i s p o s i t i o n  s i d e .  For ( i n  t h e  n o t a t i o n  o f  Tables '  1 
and 2 )  

NDPl = YFN c TI 

= YFN + ( R G  - TD) 

= (YFN + TG - TD) + ( R G  - TG) 

where TD d e n o t e s  
income t a x ,  by 
equat ion  ( 2 . 5 2 )  o f  
Table 1 

by equat ion  ( 2 . 5 3 )  

by equa t ion  ( 2 . 5 4 )  

provided t h a t  t h e  
consumer demand system 
is p r o p e r l y  
parameterized.  

From t h e s e  e q u a l i t i e s  i t  fo l lows  t h a t  NDP c a l c u l a t e d  from t h e  
expendi ture  s i d e  is equa l  t o  NDP c a l c u l a t e d  from t h e  d i s p o s i t i o n  s i d e ,  

Hence we conclude t h a t  equa t ion  (2:58) should b e  s a t i s f i e d  
a u t o m a t i c a l l y ,  f o r  any va lue  o f  INV'. The same nus t  then be t r u e  Por 
equat ion  ( 2 . 5 7 ) .  
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