
THE PEP STANDARD  
COMPUTABLE GENERAL EQUILIBRIUM MODEL  

SINGLE-COUNTRY, RECURSIVE DYNAMIC VERSION 

PEP-1-t 
 

VERSION 2.0 1 

MAY 2012 

EQUATIONS, SETS, VARIABLES AND PARAMETERS 

 
 

Bernard Decaluwé 2  
André Lemelin 3 

Véronique Robichaud 4 
Hélène Maisonnave 5 

 

 

 

  

                                                           
1 Version 2.0 refers to version 2.0 of the GAMS code. This document succeeds and replaces the January 

2010 edition with November 2010 minor corrections. 
2 Département d’économique, Université Laval, Québec 
3 Centre INRS-UCS, Université du Québec, Montréal 
4 CIRPÉE et PEP, Université Laval, Québec 
5 Financial and Fiscal Commission, South Africa, and PEP, Université Laval, Québec 

 

 



APPENDIX A: EQUATIONS, SETS, VARIABLES AND PARAMETERS 

A1. Equations 

A1.1 PRODUCTION 
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A1.2 INCOME AND SAVINGS 

A1.2.1 Households 
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A1.2.2 Firms 
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A1.2.3 Government 
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A1.2.4 Rest of the world 
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A1.2.5 Transfers 
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A1.3 DEMAND 
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A1.4 PRODUCER SUPPLIES OF PRODUCTS AND INTERNATIONAL TRADE 
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A1.5 PRICES 

A1.5.1 Production 
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A1.5.2 International trade 
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A1.5.3 Price indexes 
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A1.6 EQUILIBRIUM 

86. tititititi

h

thiti MRGNDITVSTKINVCGCQ ,,,,,,,,   

87. 
tl

j

tjl LSLD ,,,   

88. 
tk

j

tjk KSKD ,,,   

89. tt

f

tf

h

tht SROWSGSFSHIT   ,,  

90. 
i

titi

PUB

tt

PRI

t VSTKPCITITIT ,,  

91. ti

j

tij DDDS ,,,   

92. ti

j

tij EXDEX ,,,   

A1.7 GROSS DOMESTIC PRODUCT 
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A1.8 DYNAMIC EQUATIONS 
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A2. Sets 

A2.1 INDUSTRIES AND COMMODITIES 

All industries:  ,...,...,,
1 j
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All commodities:  ,...,...,,
1 i
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Public sectors:  ,...,..., pub1 PUBPUBJPUBpub   

Private sectors:   Ø;,...,...,
1

 PUBBUSBUSBUSJBUSbus
bus

 

A2.2 PRODUCTION FACTORS 

Labor categories:  ,...,...,
1 l

LLLl   

Capital categories:  ,...,...,
1 k

KKKk   

A2.3 AGENTS 

All agents:    ROWGVTFFHHROWGVTFHAGagjag
fh

,,...,,...,,...,,...,,,
11

  

Household categories:  ,...,...,,
1 h

HHAGHhjh   

Firm categories:  ,...,...,,
1 f

FFAGFfjf   

Non governmental agent: 

   ROWFFHHROWFHAGAGNGagng
fh
,...,,...,,...,,...,

11
  

Domestic agents:    GVTFFHHGVTFHAGAGDagd f1h1 ,...,,...,,...,,...,  

A2.4 PERIODS 

Periods:  ,...,..., t1 TTTt   

A3. Variables 

NOTE: In what follows, the word “taxes” should be understood as “taxes, minus subsidies”. 



A3.1 VOLUME VARIABLES 

:,, thiC  Consumption of commodity i by type h households 

:,,

MIN

thiC  Minimum consumption of commodity i by type h households 

:,tiCG  Public consumption of commodity i (volume) 

:,tjCI  Total intermediate consumption of industry j 

:,tiDD  Domestic demand for commodity i produced locally 

:,, tjiDI  Intermediate consumption of commodity i by industry j 

:,tiDIT  Total intermediate demand for commodity i 

:,ijDS  Supply of commodity i by sector j to the domestic market 

:,, tijEX  Quantity of product i exported by sector j 

:,tiEXD  World demand for exports of product i 

:,tiIM  Quantity of product i imported 

:,, tbuskIND   Volume of new type k capital investment to sector bus 

:,, tpubkIND  Volume of new type k capital investment to sector pub 

:,tiINV  Final demand of commodity i for investment purposes 

:,

PRI

tiINV  Final demand of commodity i for private investment purposes 

:,

PUB

tiINV  Final demand of commodity i for public investment purposes 

:,, tjkKD  Demand for type k capital by industry j 

:,tjKDC  Industry j demand for composite capital 

:,tkKS  Supply of type k capital 

:,, tjlLD  Demand for type l labor by industry j 

:,tjLDC  Industry j demand for composite labor 

:,tlLS  Supply of type l labor 

:,tiMRGN  Demand for commodity i as a trade or transport margin 

:,tiQ  Quantity demanded of composite commodity i 

:,tjVA  Value added of industry j 

:,tiVSTK  Inventory change of commodity i 

:,, tijXS  Industry j production of commodity i 

:,tjXST  Total aggregate output of industry j 



A3.2 PRICE VARIABLES 

:te  Exchange rate6: price of foreign currency in terms of local currency 

:tIR  Interest rate 

:,, tijP  Basic price of industry j’s production of commodity i 

:,tiPC  Purchaser price of composite comodity i (including all taxes and margins) 

:,tjPCI  Intermediate consumption price index of industry j 

:,tiPD  Price of local product i sold on the domestic market (including all taxes and 

margins) 

:,tiPE  Price received for exported commodity i (excluding export taxes) 

:,

FOB

tiPE  FOB price of exported commodity i (in local currency) 

:tPIXCON   Consumer price index 

:tPIXGDP   GDP deflator 

:tPIXGVT   Public expenditures price index 

:PRI

tPIXINV   Private investment price index 

:PUB

tPIXINV   Public investment price index 

:PRI

tPK  Price of new private capital 

:PUB

tPK   Price of new public capital 

:,tiPL  Price of local product i (excluding all taxes on products) 

:,tiPM  Price of imported product i (including all taxes and tariffs) 

:,tjPP  Industry j unit cost, including taxes directly related to the use of capital and 

labor, but excluding other taxes on production 

:jPT  Basic price of industry j’s output 

:,tjPVA  Price of industry j value added (including taxes on production directly 

related to the use of capital and labor) 

:,tiPWM  World price of imported product i (expressed in foreign currency) 

:,tiPWX  World price of exported product i (expressed in foreign currency) 

:,, tjkR  Rental rate of type k capital in industry j 

:,tjRC  Rental rate of industry j composite capital 

:,, tjkRTI  Rental rate paid by industry j for type k capital, including capital taxes 

                                                           
6 The default choice of numeraire in PEP-1-t is the exchange rate e. This is implemented 

by fixing the value of e as exogenous. But the choice of numeraire in a CGE model is 

arbitrary (although the interpretation of results can be more or less easy, depending on 

which numeraire is selected). 



:,, tjkU  User cost of type k capital in industry j 

:,tlW  Wage rate of type l labor 

:,tjWC  Wage rate of industry j composite labor 

:,, tjlWTI  Wage rate paid by industry j for type l labor, including payroll taxes 

A3.3 NOMINAL (VALUE) VARIABLES 

:tCAB  Current account balance 

:,thCTH  Consumption budget of type h households 

:tG  Current government expenditures on goods and services 

:BP

tGDP  GDP at basic prices 

:FD

tGDP
 

GDP at purchasers’ prices from the perspective of final demand 

:IB

tGDP  GDP at market prices (income-based) 

:MP

tGDP  GDP at market prices 

:tGFCF  Gross fixed capital formation 

:tIT  Total investment expenditures 

:PRI
t

IT  Total private investment expenditures 

:PUB
t

IT  Total public investment expenditures 

:,tfSF  Savings of type f businesses 

:tSG  Government savings 

:,thSH  Savings of type h households 

:tSROW  Rest-of-the-world savings 

:,tfTDF  Income taxes of type f businesses  

:tTDFT  Total government revenue from business income taxes 

:,thTDH  Income taxes of type h households 

:tTDHT  Total government revenue from household income taxes 

:,tiTIC  Government revenue from indirect taxes on product i 

:tTICT  Total government receipts of indirect taxes on commodities 

:,, tjkTIK  Government revenue from taxes on type k capital used by industry j 

:tTIKT  Total government revenue from from taxes on capital 

:,tiTIM  Government revenue from import duties on product i 

:tTIMT  Total government revenue from import duties 



:,tjTIP  Government revenue from taxes on industry j production (excluding taxes 

directly related to the use of capital and labor) 

:tTIPT  Total government revenue from production taxes (excluding taxes directly 

related to the use of capital and labor) 

:,, tjlTIW  Government revenue from payroll taxes on type l labor in industry j 

:tTIWT  Total government revenue from payroll taxes 

:,tiTIX  Government revenue from export taxes on product i 

:tTIXT  Total government revenue from export taxes 

:tTPRCTS  Total government revenue from taxes on products and imports 

:tTPRODN  Total government revenue from other taxes on production7 

:,, tagjagTR  Transfers from agent agj to agent ag 

:,tfYDF  Disposable income of type f businesses 

:,thYDH  Disposable income of type h households 

:,tfYF  Total income of type f businesses 

:,tfYFK  Capital income of type f businesses 

:,tfYFTR  Transfer income of type f businesses 

:tYG  Total government income 

:tYGK  Government capital income 

:tYGTR  Government transfer income 

:,thYH  Total income of type h households 

:,thYHK  Capital income of type h households 

:,thYHL  Labor income of type h households 

:,thYHTR  Transfer income of type h households 

:tYROW  Rest-of-the-world income 

A3.4 RATES AND INTERCEPTS 

:0
,th

sh  Intercept (type h household savings) 

:1
,th

sh  Slope (type h household savings) 

:0
,th

tr  Intercept (transfers by type h households to government) 

:1
,th

tr  Marginal rate of transfers by type h households to government 

:0
,tf

ttdf  Intercept (income taxes of type f businesses) 

                                                           
7 That is, taxes on production other than taxes on products and taxes and duties on imports 

(see Appendix B1). 



:1
,tf

ttdf  Marginal income tax rate of type f businesses 

:0
,th

ttdh  Intercept (income taxes of type h households) 

:1
,th

ttdh  Marginal income tax rate of type h households 

:
,ti

ttic  Tax rate on commodity i 

:
,, tjk

ttik  Tax rate on type k capital used in industry j 

:
,ti

ttim  Rate of taxes and duties on imports of commodity i 

:
,tj

ttip  Tax rate on the production of industry j 

:
,, tjl

ttiw  Tax rate on type l worker compensation in industry j 

:
,ti

ttix  Export tax rate on exported commodity i 

A4. Parameters 

:_ PRIKA  Scale parameter (price of new private capital) 

:_ PUBKA  Scale parameter (price of new public capital) 

:, jiaij  Input-output coefficient 

:KD

jB  Scale parameter (CES – composite capital) 

:LD

jB  Scale parameter (CES – composite labor) 

:M

iB  Scale parameter (CES – composite commodity) 

:VA

jB  Scale parameter (CES – value added) 

:,

X

ijB  Scale parameter (CET – exports and local sales) 

:XT

jB  Scale parameter (CET – total output) 

:,

KD

jk  Share parameter (CES – composite capital) 

:,

LD

jl  Share parameter (CES – composite labor) 

:M

i  Share parameter (CES – composite commodity) 

:VA

j  Share parameter (CES – value added) 

:,

X

ij  Share parameter (CET – exports and local sales) 

:,

XT

ij  Share parameter (CET – total output) 

:, jk  Depreciation rate of capital k used in industry j 

:  Price elasticity of indexed transfers and parameters 

:GVT

i  Share of commodity i in total current public expenditures on goods and 

services 

:INVPRI

i  Share of commodity i in total private investment expenditure 

:INVPUB

i  Share of commodity i in total public investment expenditure 



:,

LES

hi  Marginal share of commodity i in type h household consumption budget 

:jio  Coefficient (Leontief – intermediate consumption) 

:,

RK

kag  Share of type k capital income received by agent ag 

:,

TR

agjag  Share parameter (transfer functions) 

:,

WL

lh  Share of type l labor income received by type h households 

:tn  Population growth rate 

:, jk  Scale parameter (allocation of investment to industries) 

:tpop  Population index 

:KD

j  Elasticity parameter (CES – composite capital);  KD
j

1  

:LD

j  Elasticity parameter (CES – composite labor);  LD
j

1  

:M

i  Elasticity parameter (CES – composite commodity);  M
i

1  

:VA

j  Elasticity parameter (CES – value added) ;  VA
j

1  

:,

X

ij  Elasticity parameter (CET – exports and local sales) ;  X
ij,

1   

:XT

j  Elasticity parameter (CET – total output) ;  XT
j

1  

:,

INV

busk  Elasticity of private investment demand relative to Tobin’s q 

:KD

j  Elasticity of substitution (CES – composite capital);  KD
j

0  

:LD

j  Elasticity of substitution (CES – composite labor);  LD
j

0  

:M

i  Elasticity of substitution (CES – composite commodity);  M
i

0  

:VA

j  Elasticity of transformation (CES – value added) ;  VA
j

0  

:,

X

ij  Elasticity of transformation (CET – exports and local sales) ;  X
ij,

0   

:XD

i  Price elasticity of the world demand for exports of product i 

:XT

j  Elasticity of transformation (CET – total output) ;  XT
j

0  

:,ijitmrg  Rate of margin i applied to commodity ij 

:,

X

ijitmrg  Rate of margin i applied to exported commodity ij 

:jv   Coefficient (Leontief – value added) 


