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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 

52. 












 

ij

MIN

hijijh

LES

hi

MIN

hiihii CPCCTHCPCCPC ,,,,   

53. 
i

ii VSTKPCITGFCF  

54. GFCFINVPC INV

iii   

55. GCGPC GVT

iii   

56. 
j

jii DIDIT ,  

57.  
ij

ij

X

iji

ij

ijiji

ij

ijijii EXDtmrgIMtmrgDDtmrgMRGN ,,,
 



A1.4 PRODUCER SUPPLIES OF PRODUCTS AND INTERNATIONAL TRADE 
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A1.5 PRICES 

A1.5.1 Production 
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(redundant, given equations 5 and 6; see Appendix E2) 
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(redundant, given equations 7 and 8; see Appendix E3) 
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A1.5.2 International trade 
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(redundant, given equations 58 and 59; see Appendix E4) 
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A1.5.3 Price indexes 
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A1.6 EQUILIBRIUM 
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A1.7 GROSS DOMESTIC PRODUCT 
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A2. Sets 

A2.1 INDUSTRIES AND COMMODITIES 
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A3. Variables 

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

A3.1 VOLUME VARIABLES 

:,hiC  Consumption of commodity i by type h households 

:,

MIN

hiC  Minimum consumption of commodity i by type h households 

:iCG  Public consumption of commodity i  

:jCI  Total intermediate consumption of industry j 

:iDD  Domestic demand for commodity i produced locally 

:, jiDI  Intermediate consumption of commodity i by industry j 

:iDIT  Total intermediate demand for commodity i 

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

:,ijEX  Quantity of product i exported by sector j 

:iEXD  World demand for exports of product i 

:iIM  Quantity of product i imported 

:iINV  Final demand of commodity i for investment purposes 

:, jkKD  Demand for type k capital by industry j 

:jKDC  Industry j demand for composite capital 

:kKS  Supply of type k capital 

:, jlLD  Demand for type l labor by industry j 

:jLDC  Industry j demand for composite labor 

:lLS  Supply of type l labor 

:iMRGN  Demand for commodity i as a trade or transport margin 

:iQ  Quantity demanded of composite commodity i 

:jVA  Value added of industry j 

:iVSTK  Inventory change of commodity i 

:,ijXS  Industry j production of commodity i 

:jXST  Total aggregate output of industry j 

A3.2 PRICE VARIABLES 

:e  Exchange rate6; price of foreign currency in terms of local currency 

                                                           
6 The default choice of numeraire in PEP-1-1 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 



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

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

:jPCI  Intermediate consumption price index of industry j 

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

margins) 

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

:FOB

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

:PIXCON  Consumer price index 

:PIXGDP  GDP deflator 

:PIXGVT  Public expenditures price index 

:PIXINV  Investment price index 

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

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

:jPP  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 

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

related to the use of capital and labour) 

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

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

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

:jRC  Rental rate of industry j composite capital 

:kRK  Rental rate of type k capital (if capital is mobile) 

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

:lW  Wage rate of type l labor 

:jWC  Wage rate of industry j composite labor 

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

A3.3 NOMINAL (VALUE) VARIABLES 

:CAB  Current account balance 

:hCTH  Consumption budget of type h households 

                                                                                                                                                                                    

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

numeraire is selected). 



:G  Current government expenditures on goods and services 

:BPGDP  GDP at basic prices 

:FDGDP
 

GDP at purchasers’ prices from the perspective of final demand 

:IBGDP  GDP at market prices (income-based) 

:MPGDP  GDP at market prices 

:GFCF  Gross fixed capital formation 

:IT  Total investment expenditures 

:fSF  Savings of type f businesses 

:SG  Government savings 

:hSH  Savings of type h households 

:SROW  Rest-of-the-world savings 

:fTDF  Income taxes of type f businesses 

:TDFT  Total government revenue from business income taxes 

:hTDH  Income taxes of type h households 

:TDHT  Total government revenue from household income taxes 

:iTIC  Government revenue from indirect taxes on product i 

:TICT  Total government receipts of indirect taxes on commodities 

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

:TIKT  Total government revenue from from taxes on capital 

:iTIM  Government revenue from import duties on product i 

:TIMT  Total government revenue from import duties 

:jTIP  Government revenue from taxes on industry j production (excluding taxes directly 

related to the use of capital and labor) 

:TIPT  Total government revenue from production taxes (excluding taxes directly related 

to the use of capital and labor) 

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

:TIWT  Total government revenue from payroll taxes 

:iTIX  Government revenue from export taxes on product i 

:TIXT  Total government revenue from export taxes 

:TPRCTS  Total government revenue from taxes on products and imports 

:TPRODN  Total government revenue from other taxes on production7 

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

(see Appendix B1). 



:,agjagTR  Transfers from agent agj to agent ag 

:fYDF  Disposable income of type f businesses 

:hYDH  Disposable income of type h households 

:fYF  Total income of type f businesses 

:fYFK  Capital income of type f businesses 

:fYFTR  Transfer income of type f businesses 

:YG  Total government income 

:YGK  Government capital income 

:YGTR  Government transfer income 

:hYH  Total income of type h households 

:hYHK  Capital income of type h households 

:hYHL  Labor income of type h households 

:hYHTR  Transfer income of type h households 

:YROW  Rest-of-the-world income 

A3.4 RATES AND INTERCEPTS 

:0hsh  Intercept (type h household savings) 

:1hsh  Slope (type h household savings) 

:0htr  Intercept (transfers by type h households to government) 

:1htr  Marginal rate of transfers by type h households to government 

:0 fttdf  Intercept (income taxes of type f businesses) 

:1 fttdf  Marginal income tax rate of type f businesses 

:0httdh  Intercept (income taxes of type h households) 

:1httdh  Marginal income tax rate of type h households 

:ittic  Tax rate on commodity i 

:, jkttik  Tax rate on type k capital used in industry j 

:ittim  Rate of taxes and duties on imports of commodity i 

:jttip  Tax rate on the production of industry j 

:, jlttiw  Tax rate on type l worker compensation in industry j 

:ittix  Export tax rate on exported commodity i 



A4. Parameters 

:, 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) 

:  Price elasticity of indexed transfers and parameters 

:GVT

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

services 

:INV

i  Share of commodity i in total investment expenditures 

:,

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 

: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  

: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) 


