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1 A Real-Financial CGE Model with Portfolio Choice

1.1 Equations for the real side
1.1.1 Price formation
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1.1.2 Generation of income and savings
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1.1.4 Current balance of payments account
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1.1.5 Governmental balance
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1.1.6 Production
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1.2 Equations for the financial side

1.2.1 Household sector portfolio
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1.2.2 Private corporate sector portfolio
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2 Symbols for the real-financial CGE model

Appendix B lists all symbols of the model given in Appendix A. The table is organised as
follows. Subdivisions are made for (I) symbols for the real equations and (II) symbols for the
financial equations. Within each of these categories, symbols are classified under five headings:
(a) endogenous variables, (b) exogenous variables, (c) lagged variables, (d) policy variables and
(e) parameters. Variables without a time index (t) are for the current period, denoting either
current-period flows or end-of-period stocks.

2.1 Symbols for the real equations

2.1.1 Endogenous variables

C; consumption of good 4, i=1-11

cg consumption of good 8 out of agricultural income

cge consumption of good 8 out of non-agricultural income

cy consumption of good % out of agricultural income, i=1-7, 9-11

cpe consumption of good i out of non-agricultural income, t=1-7 and 9-11
CA current account balance

CIS? change in stocks of good i, i=1-11, by sector of origin

cpi consumer price index

DEP; depreciation of capital stock of production sector 7, i=1-11

E; export of good i, i=1-11

GDP,y gross domestic product at market prices (nominal)
GDP,,,, gross domestic product at market prices (real)

I; real investment by sector of origin, i=1-11
Ji sum of private and public investment by sector of destination
J? real private investment by sector of destination, i=1-7
Jre level of real private investment (by sector of destination) permitted by available
bank credit, i=1-7
J? d real private investment demand by sector of destination, i=1-7
K; capital stock of production sector 2, i=1-11
lem final import of good i, i=1-11
i producer price of good i (before tax), i=1-7
s price of production sector ’s inventories, i=1-11
p{ selling price of capital good ¢ (including capital goods tax), i=1-11
pf price of production sector ¢’s capital stock, i=1-11
i selling price of good i (including sales tax), i=1-11
pIap GDP deflator
Sy government savings (gross)
S, household savings (gross)
S; private corporate savings (gross), i=5-7
U; utilisation of capacity in production sector ¢, i=1-11
Vi per unit variable production costs in sector 7, i=2-11
W; wage rate in production sector i, 1=2-11
X; total demand for the domestic good i, i=1-11
¢ maximum supply-constrained level of output of production sector i, t=1-11
ka maximum production permitted by end-of-last-period capital stock, i=1-11



Xt maximum production permitted by the availability of working capital credit, i=1-7

X? maximum production permitted by availability of infrastructural inputs, i=1-7

Ye agricultural income

yda disposable agricultural income

ydna disposable non-agricultural income

y dax disposable agricultural income after consumption of infrastructural goods

y dnax disposable non-agricultural income after consumption of infrastructural goods

Y9 government income from production

ym non-wage income in sector i, 1=2-7

Y wage income

Z3 maximum amount of infrastructural goods available for intermediate deliveries to
sectors 1-7

28i maximum supply of infrastructural inputs by sector 8 to sector i, i=1-7

o; rate of mark-up in production sector ¢, i=5-7

2.1.2 Exogenous variables

C’ISZd change in stocks held by production sector i, i=1-11

INV; inventories of good ¢, i=1-11

NFIA; net factor income from abroad earned by income group i, i=1-3
(1= agriculturalists; 2 = wage earners; 3 = non-wage income)

TF; transfer payments accruing to income group %, i=1,2

e world price of exported good i, i=1-11

pm world price of imported inputs for production sector 7, i=1-11
p;”mf world price of imported final goods, i=1-11

2.1.3 Lagged variables
All variables with subscript (t-1).

2.1.4 Policy variables

e exchange rate (nominal)

ii-’“’ rate of interest on working capital loans to sector i, t=1-11
G; real government expenditure on good i, i=1-11

J? real public investment by sector of destination, ¢(=1 and 8-11
Ta rate of tax on agricultural income

7t rate of (excise) tax on commodity ¢, i=1-11

Tij rate of (sales) tax on capital good i, i=1-11

77 rate of (sales) tax on commodity i, i=1-11

i€ rate of tax on exported good i

rim rate of tax on imported inputs used by production sector i, i=1-11
Tm rate of tax on mark-up income

T rate of tax on wage income

X! rate of (‘excise’) subsidy on commodity 4, i=1-11

rate of (‘sales’) subsidy on commodity i, i=1-11



2.1.5 Parameters

cda fixed quantity of good i consumed out of agricultural income, i=1-11
cna fixed quantity of good i consumed out of non-agricultural income, i=1-11
cla marginal budget share of good ¢ for agricultural income, i=1-11
cina marginal budget share of good ¢ for non-agricultural income, :=1-11
w; parameters in wage indexation equations, t=1-4
Qi input-output coefficient
0i rate of depreciation of capital stock in production sector i, i=1-11
’yf coefficient in private investment function for sector i, i=1-7; j=0-5
eg parameters in export function for production sector i, i=1-7; j=0,1
j# proportion of inventories of sector j originating in sector ¢
& proportion of capital stock of sector j originating in sector ¢
Ki capital-output ratio
A labour-output ratio in production sector i, i=2-11
I intermediate import coefficient for production sector i, i=1-11
ug coefficients in final import function for good ¢, i=1-11; j=1,2
o rate of saving out of agricultural income
o rate of saving out of non-wage income in household sector
Tpe rate of saving out of mark-up income earned in private corporate sector
o¥ rate of saving out of wage income

2.2 Symbols for the financial equations
2.2.1 Endogenous variables

Ay household sector financial wealth net of liabilities and after subtraction of provident
fund deposits and currency
CUR currency

Db bank deposits

D,’; bank deposits held by the household sector

Di-’ bank deposits held by private corporate sector ¢, i=5-7

D" money deposited in non-bank financial institutions

De° money deposited in non-bank financial institutions other than provident funds
DpP money deposited in provident funds

Le excess supply of bank credit to the private sector

LY excess supply of private sector investment credit by banks, i=1-7

L excess supply of private sector working capital loans, i=1-7

Ly, government borrowing from banks

Ly central bank claims on the government

Ly, government debt to household sector

Ly, government debt to non-bank financial institutions

L;n debt of private corporate sector ¢ to the household sector, i=5-7

Lin sector i’s investment loans from non-bank financial institutions, i=1-7
Ly~ total supply of credit by banks to the private sector
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Ly total supply of credit by banks to the private sector after subtraction of
priority lending to the household sectors

Lf’d demand for investment credit by production sector i, i=1-4

Lf’d demand for investment credit by production sector i, i=5-7

Lf,;d demand for investment credit from banks by production sector i, i=1-4
Lféd demand for investment credit from banks by production sector ¢, i=5-7
Ly® supply by banks of investment loans to sector i, i=1-7

L;”’d demand for working capital by production sector i, i=1-4

Lll-”’d demand for working capital by production sector i, i=5-7

L supply by banks of working capital loans to sector i, i=1-7

NWp, end of period net worth of the household sector

NW; end of period net worth of sector i, i=5—7

Qb harmonic mean in banks’ CES function

qn harmonic mean in household sector CES function

Gn harmonic mean in non-bank financial institutions’ CES function

rﬁ-’” rate of return to banks on their investment loans to sector i, i=1-7

rs?w rate of return to banks on their working capital loans to sector i, i=1-7

Tg rate of return on public debt

re rate of return to non-bank financial institutions’ loans to sector i, i=1-7
RNNML central bank’s net non-monetary liabilities

Ry central bank’s stock of foreign reserves

ADP within-period change in provident funds deposits

ALg, within-period change in government borrowing from banks

ALygec within-period change in central bank claims on the government

ALgyy within-period change in government foreign debt

ALygy, within-period change in household claims on the government

ALy, within-period change in government debt to non-bank financial institutions
ALf’d within-period change in demand for investment credit by production sector i, i=1-4
ALf’d within-period change in demand for investment credit by production sector ¢, i=5-7
6° share of government debt in the banks’ portfolio

0?” share of asset ¢ in total investment credit supplied by banks, i=1-7

oo share of asset ¢ in total working capital credit supplied by banks, i=1-7

0? share of asset ¢ in the household sector’s portfolio, i=b,g,0,5,6,7

or share of asset ¢ in the non-bank financial institutions’ portfolio, i=1-7 and g

2.2.2 Exogenous variables

BN N ML banks’ net non-monetary liabilities

AEQ ¥ within-period change in foreign loans by the government
L;y end-of-period stock of foreign loans taken by sector i, i=5-7
0] other claims on the rest of the world

2.2.3 Lagged variables
All variables with subscript (t—1)

11



2.2.4 Policy variables

1p average rate of interest offered on bank deposits

ig average rate of return offered on government debt

1 rate of return on househ. sector claims on private corporate sector i, i=5-7

in rate of return on non-bank financial institutions deposits

ig’w bank rate of interest on working capital loans to sector ¢, i=1-7

i bank rate of interest on investment loans to sector i, i=1-7

i ‘normal’ rate of return on bank deposits

ig ‘normal’ rate of return on government debt

i ‘normal’ rate of return on household sector claims on private corporate sector i, i=5-7

in ‘normal’ rate of return on non-bank financial institutions deposits

Eg’“’ ‘normal’ bank rate of interest on working capital loans to sector ¢, i=1-7

v ‘normal’ bank rate of interest on investment loans to sector i, i=1-7

Ry, borrowed reserves

slry statutory liquidity ratio applicable to banks

slry, statutory liquidity ratio applicable to non-bank financial institutions

m’ share in total bank lending to the private sector of priority credit, for working capital
purposes, to sector i, i=1-4

i share in total bank lending to the private sector of priority credit, for investment
purposes, to sector ¢, i=1-4

crr cash reserve ratio

2.2.5 Parameters

ci-’” constant marginal cost to the banks of monitoring loans (including provision for
expected defaults) per rupee of investment credit issued to sector i, i=1-7
ng constant marginal cost to the banks of monitoring loans (including provision for
expected defaults) per rupee of working capital credit issued to sector i, i=1-7
c§ constant marginal cost to non-bank financial institutions of monitoring loans
(including provision for expected defaults) per rupee lent to sector i, i=1-7
e ‘normal’ constant marginal cost to the banks of monitoring loans (including
provision for expected defaults) per rupee of investment credit issued to sector i, i=1-7
e ‘normal’ constant marginal cost to the banks of monitoring loans (including
provision for expected defaults) per rupee of working capital credit issued to sector i, i=1-7
cy ‘normal’ constant marginal cost to non-bank financial institutions of monitoring

loans (including provision for expected defaults) per rupee lent to sector i, i=1-7
~y currency to GDP ratio
5b CES distribution parameter in the banks’ portfolio

5?” CES distribution parameters (i=1-7) in the banks’ portfolio

Shw CES distribution parameters (i=1-7) in the banks’ portfolio

5? CES distribution parameters in the household sector’s portfolio, i=b,g,0,5,6,7

op CES distribution parameters in the non-bank financial institutions’ portfolio, i=1-7

dg CES distribution parameter for government debt in the non-bank financial
institutions’ portfolio

n parameter in equation determining provident fund deposits

Li share of sector ¢ in interest payments on government debt received, i=1-7
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(0
(7
Yn

parameter in investment credit demand equations, i=1-7

elasticity of substitution in the bank portfolio functions

elasticity of substitution in household sector portfolio functions

elasticity of substitution in the non-bank financial institions’ portfolio

stock-flow coefficient relating the stock of working capital credit demand to the flow
of input costs of sector i, 1=1-7.
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