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SUMMARY

This paper presents a macro simulation model to quantify the effects of stabilisation packa-
ges on the distribution of income and wealth. It is a macro-micro model since it combines
macroeconomic aspects with the microeconomic optimising behaviour characteristic of computa-
ble general equilibrium models, It can be applied to many developing countries by changing the
institutional characteristics that describe commodity markets, financial markets and labour markets.

Since the simulation package incorporated quite a large number of closures, the model is referred
10 as a "maquette.”

The paper closes with illustrative simulations of the maquette showing how the distribution
of income and wealth of a primary exporting economy is likely to be affected by alternative fiscal,

monetary and exchange rate policies in response to a reduction in the availability of external funds
to finance 8 fiscal deficit,



PREFACE

{n January 1987 the Development Centre initiated a research project on "Adjustment
programmes and equitable growth" underthe responsibility of Christian Morrisson. The importance
of this issue is illustrated by the fact that many developing countries have embarked on adjustment
programme.s wh'ch often have negative effects in the short term, such as a reduction in employment
and real wazes, or a steep increase in the prices of staple foods after the withdrawal of subsidies, and
we gii know how serious the reactions to such measures can be,

But it may be objected that such adjustment is made necessary by earlier mistakes in
economic policy, or that the fate of populations, particularly the poor, will be even worse in the
medinm and long term should this adjustment be rejected. It can also be maintained that the package
of measures usually included in an adjustment programme must always be the same.

This research project is precisely intended to seek answers to questions raised by these
conirsversies between the supporters and opponents of adjustment, such as: do the social costs of
refusing to adjust exceed those of adjustment? Can a choice be made between various packages of
measures with different social costs, or must the same adjustment programme be implemented
everywhere?

The current difficulty in answering these questions arises because the appropriate
instruments are not available: the main difficulty in estimating the social impact of adjustment is that
the process comprises a number of macroeconomic measures, while the effects on incomes and
poverty concern the microeconomic side. The macroeconomic models available could not be used
tocalculate the microeconomic effects of adjustment policy. Forthis reason the Development Centre
asked F. Bourguignon, W. Branson and J. de Melo to construct the model discussed in this paper,
which combines the microeconomic characteristics of a computable general equilibrium model with
the usual components of 2 macroeconomic model. The application of this model to two economies
(Cote d'Tvoire and Morocco) has already shown its usefulness: by means of simulations, we can
compare the social costs of different adjustment programmes and estimate the costs of other
strategies, such as refraining from adjustment or implementing stabilising measures that are more
gradual but are being taken earlier. This model is therefore a new, extremely efficient analytical ins-
trument making it possible for the first time to answer obviously important policy questions.

Louis Emmerij
President of the OECD Development Centre
March 1989



INTRODUCTION

This paper sets out the elements of a macro simulation framework
to examine how aggregate demand and micro-oriented reform policies that
accompany stabilization and structural adjustment programs affect the
economy-wide distribution of income. The model includes a financijal sector
with a treatment of asset markets fairly representative of developing
countries along with a more standard treatment of the real side of the
econemy. The moedel departs from other available simulation models in
linking the short-run impacts of macroeconomic policies that affect the
distribution of income through inflation, interest rate and other asset
price changes with the more-often emphasized medium-run impacts of
structural adjustment policies (i.e. incentive reforms) that affect the
distribution of income through relative commodity and factor price changes.
We refer to the resulting model as a macro-micro model because of this
combination of macro elements with strong underlying micro underpinnings
(1). The model is intended to be applicable to a relatively wide range of
countries by changing the institutional characteristics that describe
commodity markets (e.g. supply and demand elasticities, price or quantity
clearing}, financial markets (e.g. credit rationing, foreign exchange
controls), and labor markets (e.g. extent of wage flexibility). BRecause of
the relatively wide number of closures incorporated in the simulation
package provided with the model, we refer to the model as a "maquette".

The remainder of the paper is organized as follows. Macro-micro
linkages are schematically presented in chapter 1 where the main excgenous
and endogenous variables appearing in the maquette, In chapter 2, we
introduce the macro framework and the accounting identities that constrain
it. In chapter 3, we lay out the financial sector of the model, a multi-
dimensional sector. Chapter 4 develops the full structure of the model by
bringing in the microeconomic framework by which aggregate supply is
determined. The presentation relies on a one sector model to illustrate
the main elements of the more complete model. Chapter 5 reports on
simulations that illustrate how the model can be used to analyze the
distributional impact of stabilization policies.



Chapter I

CUTLINE CF THE MACRO-MICRO LINKAGES IN THE MAQUETTE

The recent adjustment packages supported by the IMF and World Bank
have been the object of increasing scrutiny for their impact on income

distribution (Cornia et al, 1987). Analytically, one can distinguish two
interacting channels of these adjustment packages which may have adversely
affected income distribution, The first, and more easily guantifiable

channel, has to do with the medium to long-run effects of cuts in
government expenditures and changes in production incentives brought about
.by changes in relative prices following changes in tariffs and other taxes.
For a given mix of expenditure reduction, the extent of: relatjive price
rigidities (e.g. fixed real wages or mark-up pricing); factor mobility
(e.g. supply elasticities); and differences in consumption expenditure
patterns across socioeconomic groups will determine the medium to long run
distributional impacts of the resulting structural adjustment. De Melo and
Robinson (1982) give a numerical exercise quantifying these various
effects.

The second, and more difficult to quantify channel, comes from the
short-run effects that stabilization programs have on the distribution of
wealth (and income) wvia financial asset redistributions operating in
increasingly integrated capital markets. In this new environment, foreign
exchange controls are ineffective in preventing capital £flight when
expectations mount that a stabilization program will soon be abandoned.
First noted by Diaz-Alejandro (1979, 1985) and further elaberated by others
(Foxley 1983, Corbo, de Meleo, and Tybout, 1988), unsuccessful stabilization
programs with relatively high capital mobility have often allowed the
holders of financial assets to shift their portfolios from domestic to
foreign assets prior to a major devaluaticn, thereby realizing a capital
gain. So far this short-run channel by which stabilization programs may
affect the distribution of income and wealth has not been quantified.

The purpose of the maquette 1is to allow for a quantification of
the interaction of these two channels through which adjustment packages
affect the distribution of income and wealth. The first channel is
captured by the multi-sector computable general equilibrium (CGE) models
where distributional shifts mostly occur through relative price shifts,
The second channel is captured by the standard IS-LM macro framework for an
open economy (e.g. Tobin, 1969; Branson, 1979) where asset prices are
endogenously determined. The maquette described here incorporates features
from these two traditions (1}.

How these two features interact and how adjustment policies work
their way to affect the distribution of income and wealth is summarized in
Figure 1 which shows the determination of a ‘"period” equilibrium. The
distribution of income and wealth at the household (socioeconomic group)



FIGURE 1. MACRO-MICRO LINKAGES AND INCOME DISTRIBUTION
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level is affected by the endogenously determined values for macroeconomic
and microeconomic variables. (Variables determined at the microeconomic
level have a sectoral subscript i). In turn, the jointly determined wvalues
of macroeconomic and microeconomic variables depend on the exogenously
given values of policy wvariables and exogenous structural wvariables
elasticities, expectations, and initial conditions). Typically, the
values of exogenous structural variables are given while the values of
policy variables depend on the selected policy choices in the adjustment
package. As can be seen from figure 1, household income (yy) and wealth
{(wp) distribution are jointly determined by the endogenous values of
macroeconomic and microeconomic variables.

The exogenous policy wvariables in the maquette are: the level (G)

and composition of nominal government expenditures; the money supply (H)

and the degree of control of the money supply by the Central Bank (f); the

nominal exchange rate (e} or government borreowing abroad (AB;); tax rates;

the foreign interest rate (i*); and import oprices (Pg). This menu of

policy variables thus allows the maquette to capture the major policy
instruments applied in a typical adjustment package.

The endogenous macroeconomic variables determined in the maquette
are: the foreign currency price of exports (P;); inflation (B); government
foreign borrowing or the nominal exchange rate; the current (CA) and capi-
tal (KA) accounts; investment (I); unemployment (Ly) or the nominal/resal
wage (W). The microeconomic variables are: sectoral outputs (Xj); sectoral
intermediate demands (Vj); relative prices (P%) or sectoral capacity
utilization rates (Uj) if exogenously specified mark-up rates (m;) are in
effect; and asset holdings.

The dynamics of the maquette are simple in the sense that the
equilibrium solution values in any given pericd only depend on current and
past values of endogenous and exogenous variables. The next three chapters
describe the assumptions and functional form specifications which determine
the "period" equilibrium described in Figure 1.
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Chapter II

THE MACRO FRAMEWORK

This chapter introduces the macro framework underlying the
maguette. First we introduce the assumptions about the number of financial
units incorporated in the model, and assumptions about berrowing and
lending for each of the financial units. Second we show the connections
among the resulting national income, balance of payments and monetary
accounts. Third, we discuss briefly in what directions to limit this
accounting structure for developing countries with a limited available menu

~of financial transactions.

The notation we use for national income accounts is standard, and
will be introduced as we proceed. For the more developed financial markets
four assets are included: Money (H), §overnment debt (B), real capital
(K), and net foreign currency assets (B™). The notation for financial
sector liabilities and their holders is less familiar, and is summarized in
table 0. We distinguish five financial units: government, households,
firms, the banking system, and the foreign sector. Liabilities by issuer
and notation for holders of liabilities are pgiven in Table 0.A. We assume
that governments do not lend, and that households do not borrow., The rest
of the distribution of liabilities by issuer and by holder (denoted by
subscript) is shown in Table ©.B. (The resulting monetary sector balance
sheet is discussed in chapter 3 when the financial closure rules are
introduced,)

We now turn to the identities which 1link the flow and stock
variables in the maguette. These identities, along with assumptions about
labor force growth, provide the constraints for the model. The purpose is
to show the connections among the national income, balance of payments, and
monetary accounts, and to make the point that the three accounting
identities are interdependent.

The national income identity can be written as:
(3.1) C+IT+G¢G+(X-M-TR)EC+ S + T,

where C is private consumption expenditure, I is gross private domestic
investment, G is government  purchases (exhaustive consumption plus
investment), X and M are exports and imports of goods and non-factor
services, TR is net transfers (i.e. it includes servicing of the external
debt plus other factor payments abroad), § is private saving, and T is tax
revenue. The national income identity can be rewritten as the flow-of-
funds identity by subtracting consumption from both sides of (2.1) and
rearranging:

(2.2) (§-1I) + (T-G) - (X-M-TR) = 0,

11



TABLE 0., FINANCIAL SECTCR: NOTATION AND ASSUMPTIONS ON ASSET HOLDINGS

Notation

Liabilities by Issuer

Government Liabilities (bends) B
Rest of the World Liabilities F
Firm Liabilities {Loans) L
Bank Liabilities {Base Money) H
Foreign Exchange Reserves R
Subscripts for Holders of Liabilities
Households h
Banks b
Firms £
World w

Superscript * for foreign-currency denominated liabilities.,

Assumption on Asset Holdings

Lender

14 h £ b w

|
Government (g) | By By Bey

Borrower  Household (h) _IL _______________

Firm (£) | | Lp Ly

l
Banks (b) | Hy He

|
Row (w) f Fﬁ R*
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Here (5-1) is net private saving, (T-G) is the government budget surplus,
and {X-M-TR) is the current-account surplus in the balance of payments.

The balance-of-payments identity is:
(2.3) X - M- TR = e(AF} - ALy + AR* - ABY)

Here ﬂFh - ﬁLw is the net accumulation of foreign assets by the private
sector, AR* is the net accumulation by the Central Bank, i.e. reserves in
foreign exchange, and ABW is government borrowing abroad. Any cof these can
be negative. The nominal exchange rate e, is used to convert foreign asset
or liability accumulation into home currency terms. If the exchange rate
were freely floating, AR would be zero. If the exchange rate is fixed, AR
must vary to clear the excess demand from the foreign exchange market. If
capital controls exist, AFj and AL} would be exogenous, and in our case,
set equal to zero. If the government deficit is fully financed at home,
ABg; would be zero.

The Dbudget deficit is assumed to be financed by government
borrowing from: the Central Bank (ABp); the private sector (ABy); or
*
abroad (ABy):

(2.4) G - T = ABy + ABp, + e*ABY

with the exchange rate, e, translating foreign borrowing into home
currency. The excess of private saving over domestic investment must flow
into accumulation of monetary base (AH), government debt, or foreign
assets:

(2.5) S - I = AHy + AHp + OBy + e(AFf - ALY) - ALy

Equations (2.3), (2.4), and (2.5) can be substituted into the flow-of-funds
identity (2.2) to derive the consolidated monetary account:

(AB + ABy) + e(AF{ - ALY) - ALy - (ABp + ABp + eAB)
- e(AFy - ALy + AR - ABY) = 0,
so that after cancelling terms, we have
(2.6) AH = ABy + eAR + ALy

Thus the national income and balance-of-payments identities implicitly
contain the monetary identity,

This accounting structure provides for the largest menu of
financial transactions available in most developing countries. In many, we
would limit the menu. Private capital movements can be precluded by
setting ﬁFh BLW Foreign borrowing by the government is eliminated
by setting ABY = 0. The domestic bond market is eliminated by setting ABy
= 0. Finally, we can assume the Central Bank fixes the exchange-rate, e,
and adjusts AR* to achieve this. From equation (2.6) it is clear that this
may imply some loss of monetary control.

13



Here (5-I) is net private saving, (T-G) is the government budget surplus,
and {X-M-TR) is the current-account surplus in the balance of payments.

The balance-of-payments identity is:
(2.3) X - M- TR = e(AF} - ALy + AR® - ABY)

Here ﬂFh - ﬁLw is the net accumulation of foreign assets by the private
sector, ARY is the net accumulation by the Central Bank, i.e. reserves in
foreign exchange, and ABW is government borrowing abroad. Any cof these can
be negative. The nominal exchange rate e, is used to convert foreign asset
or liability accumulation into home currency terms. If the exchange rate
were freely floating, AR would be zero. If the exchange rate is fixed, AR
must vary to clear the excess demand from the foreign exchange market. If
capital controls exist, AF} and AL} would be exogenous, and in our case,
set equal to zero. If the government deficit is fully financed at home,
ABg; would be zero.

The budget deficit is assumed to be financed by government
borrowing from: the Central Bank (ABy); the private sector (ABy); or
*
abroad (ABy):

(2.4) G - T = ABy + ABp, + e*ABY

with the exchange rate, e, translating foreign borrowing into home
currency. The excess of private saving over domestic investment must flow
into accumulation of monetary base (AH), government debt, or foreign
assets:

(2.5) S - I = AHy + AHp + 8By + e(AFf - ALY) - ALy

Equations (2.3}, (2.4), and (2.5) can be substituted into the flow-of-funds
identity (2.2) to derive the consolidated monetary account:

(AR + ABy) + e(AF{ - ALY) - ALy - (ABp + ABp + eABl)
- e(AFy - ALy + AR - ABY) = 0,
so that after cancelling terms, we have
(2.86) AH = ABy, + eAR + ALy

Thus the national income and balance-of-payments identities implicitly
contain the monetary identity,

This accounting structure provides for the largest menu of
financial transactions available in most developing countries. In many, we
would limit the menu. Private capital movements can be precluded by
setting ﬁFh ﬂLw Foreign borrowing by the government is eliminated
by setting ABY = 0. The domestic bond market is eliminated by setting ABy
= 0. Finally, we can assume the Central Bank fixes the exchange-rate, e,
and adjusts AR* to achieve this. From equation (2.6) it is clear that this
may imply some loss of monetary control.

i3



Chapter III

THE FINANCIAL SECTOR

This chapter presents the financial sector submodel. The most
general form of the model includes portfolio demand equations for four
assets, and the dynamics of their accumulation from the flows in the
national income accounts. The four assets are money, bonds, foreign
assets, and capital. In practice, the equities market is nonexistent in
most developing countries. Consequently, in the maquette, we do not treat
explicitly the equities market although it is presented here for

completeness. The presentation is used to show that an increase in the
price level raises interest rates and reduces equilibrium output demanded
through several channels.

1. Specification of the Model

Specification of the financial sector adds a foreign asset to the
Money-Securities-Capital Model of Tobin (1969). The private sector's
demands for each asset are assumed in general to depend on the real returns
on all four assets. Money is assumed to be held for transaction purposes.
The remainder of wealth (less money) is distributed to bonds, capital, and
foreign assets by the portfolio demand equatiens. With a total wealth
constraint, the four portfolic demand functions contain only three
independent relationships, implying adding-up constraints acress the
partial derivatives of the demand functions, as originally pocinted ocut by
Tobin (1969).

The real rates of return are specified as follows:

(3.1) ro=i - 1 (money) ;
(3.2) rb =i - Pe {bonds);
* -~ Ae .
(3.3) rf =1 +e -P (foreign assets)
(3.4) r, = RfPE (capital)

Here P*is the expected inflation rate and e’is the expected rate of nominal
depreciation, the i’s are nominal interest rates, with in = 0. The real
profit rate is R and is given by the rate of return on capital over the
cost of capital minus one from the supply side of the model (see Chapter 4)
and Pg is the price of equities. With the expected rate of inflation given

14



exogenously te the financial sector, determination of nominal and real
returns amount to the same thing.

The wvector of four real returns can be written simply as
r = (ry, rhy Tks» TLf). Then, wunder our assumptions about household
decision-making, the portfolio-balance equations of the households giving
their demands for values of assets are given by (3.5)-(3.9):

{3.5) = Pdh(r.y)

By
(3.6) B, /i = d(r) [w - H_ - pK ]

* %
{3.7) thfl = f(r)[ W o- Hh - PEK ] s £+d =1,

(3.8) PE K = k(r) [ W - Hh ]

where the wealth constraint is:

— ) * 2 *
(3.9) W= Hh + PEK + Bhfl + thfl

Note that the private sector’s flow equilibrium condition given in equation
(2.5) is the same as the time rate of change of the wealth constraint with
I = Pg AX. With the wealth constraint (3.9), and rm = - P® given
exogenously, equations (3.5) - (3.8) contain three interdependent relations
in the two real returns rp and ry, and the exchange rate, e.

Figure 2(a) shows the decision-making about household asset
holdings implied by equations (3.5) - (3.9). The tree approach indicating
multi-level budgeting reflects the desire to keep the number of parameters
to a minimum. For example, after the decision about money holdings, in a
first stage households allocate savings between physical and financial
assets. DBecause the equity market is not modelled in the maquette, the
endogenously determined proportion of household savings allocated to
physical capital is made available directly to firms according to details
specified in chapter 4. In a second stage, an allocation is made between
domestic and foreign assets depending on their expected relative returns.

Firms’ financial requirements are shown in figure 2(b). As
explained below, in disaggregating the private sector, we have chosen to
concentrate on the firm's investment and financing rather than on commer-
cial banks’ decisions. Firms’ financial requirements are for investment
expenditures, working capital and interest payments on their stock of debt.
In the absence of foreign exchange controls and in the presence of a
domestic bond market (see section 3.4 for alternative financial closures),
firms borrowing decisions are made in an analogous manner to household
asset holdings. The equations that determine domestic and foreign debt
shares are detailed in chapter 4 along with the equations that determine
the household shares into non-monetary financial assets (k, g, f, d).

15



FIGURE 2(4).
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2. Comparative Statics

The assumptions that the own-derivatives Oh/8ry, 8d/0rp, O0f/Orf,
and 8 f6ry are all positive, and the assumption that all cross derivatives
are zeroc (i.e. all assets are gross substitutes) makes the comparative
statics of the system determinate. We discuss here some of the more
important comparative-static results.

An increase in the level of income increases the demand for money
in equation (3.5) leading to an attempt to shift out of bonds in equation
{3.6). This pulls up the bond rate rp (pushes bond prices down). The rise
in the bond rate leads to substitution out of K and F* into B, raising rp
(Pg falls) and reducing the price of foreign assets, i.e. reducing the
exchange rate e. Thus in this model we have a 4-dimensional LM surface,

with an increase in y raising rp and ry, and reducing e for given asset
supplies (2).

_ For given income and asset supplies, an increase in the price
level P9 increases the demand for nominal balances H in equation (3.5),
inducing a shift out of other assets intc money. The shift away from B, K
and F* raises ry and ry and reduces e. This is the analog to an upward
shift in the two-dimensional LM curve. All three effects work to reduce
demand by reducing expenditure on durables and by reducing net exports (e
down is appreciation), This contributes to a negative slope for the
aggregate demand curve in (pd, ¥Y) space.

An increase in expected inflation reduces real returns,and raises
e (depreciates the currency) in this model. Suppose that when P increases,
i, ry, and e all rise by the same amount in equations (3.1) - (3.4). This
would hold the real returns on bonds, capital, and foreign assets
unchanged, but the real return on money would have fallen. So demand would
shift from money toward the other assets, reducing on balance ry and ry and
increasing e. This effect of expected inflation on real interest rates was
stressed by Mundell (1967).

3. Dynamics

The dynamics of the financial sector are driven over time by asset
accumulation. This links the financial sector to the national income and
flow-of-funds identities of section 3. The change in the money supply is

given by equation (2.6). The <change in the private sector bond stock is
given by:

E3
(3.10) ARy, = G-T - ABy, - elB,
The net accumulation of real capital is simply:

(3.11) AX = I (B/C-1) - 6K,

where § is the depreciation rate and the arguments in the investment demand
function is detailed in table 2, equation &.21. From equation 2.3, the
accumulation of foreign assets in the private sector’'s portfolio is:

(3.12)  eAFf = X - M - TR + eABY - eAR*.

17



Finally, the national wealth constraint in flow form is simply
(3.13) AW =8 =14+ (G-T) + X - M + TR,

So the equilibrium flows from the national income equation provide the
stock dynamics of the financial sector.

4. Financial Market Closures

The model 1laid ocut above is neot particularly specialized to
developing countries. Below, we consider special cases that correspond
mere closely to the stylized descriptions of developing countries financial
markets.

Before introducing the different financial closures in the model,
we describe the simplified financial structure incorporated in the
magquette, shown in Table 1. In developing the maquette, we had to decide
which sectors to model in detail. In order to model explicitly the firms'®
investment and financing, we maintain the distinction between households
(h) and firms (f) within the private sector. However, to avoid modeling
the details of the process of creating inside money, we integrate the
commercial banks and the Central Bank into an aggregate monetary survey,
fellowing IMF practice. Thus, 4in its present form, we are not able to
capture the crowding out effect on private investment of government
borrowing from commercial banks. In the monetary survey, we aggregate
reserves (eR*), Central Bank holdings of government debt (Bp), and lending
to private firms Ly on the asset side, and total money holdings (Hp + Hyf)
on the Iiability side.

(a) Fixed Exchange Rates

In this case e would be taken as exogenous, and AR* would become
endogenous. In this case, if there were no capital centrols, the Central
Bank would be required to offset private capital flows by changes in
reserves. This would make eAR* in equation (3.12) the accommodating
variable, and the Central Bank would have to accept the consequences for
monetary policy from equation (2.6), i.e.

AH = ABy + eAR + ALy

Adding capital controls would eliminate equation (3.7) and make the private
capital account exogenous, equal to the permitted flow.

{b} No Bond Market

In many cases, a domestic market for government debt does not
exist. This would eliminate equation (3.6) and rp, by setting By = 0. In
this case, the government would finance the entire deficit at the Central
Bank or abroad:

G - T = ABp + elB;; .

Elimination of foreign borrowing would make AB], zero and limit the
government to money-finance,

18



TABLE 1. MONETARY SECTCOR BALANCE SHEET

Assets Liabilities

Rest of the World

eL* + ep*® eF* + er*
W W

Government

*
+
By By, + eBw

Monetary Survey

eR* + By + Ly Hp + Hf + Net Worth a/

Private Sector

Firms He eL; + Lp

%*

Households Hy + th

+ By

af/ Changes in Central Bank Net Worth are assumed to abscrb changes in the
home-currency value of foreign exchange reserves given by R*Ae. Thus
the latter do not affect the money supply.
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(c) Credit Rationing

The model here has interest rates and the return on equity is
determined by the financial markets. In mest developing countries, at
least some rates are set administratively, with credit rationed to favored
borrowers at below-market ceiling rates. To represent credit rationing,
eliminate equilibrium conditions (3.5)-(3.8) and replace them by a wvector
of ceiling rates r = (ry, rg, r¢). Then, credit is rationmed to investors,
or more generally, to purchasers of durable gcods.
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Chapter IV

THE MULTI-SECTOR MODEL

This section lays out the micro model which determines supply and
demand in each o©of the goods markets. The details of the macro-micro
interactions are also specified along with the selected functional forms.
To simplify exposition and notation the macro-micro linkages and the
distributional mechanisms are treated separately. In section 5.1, we
present the one-sector counterpart to the multi-sector meodel; in section
5.2 we describe income and asset distribution with an illustraticn of the
mapping from functional to household income distributien taken from the

‘numerical simulations in section 6.

1. Model Equations and Functional Forms

To simplify notation, the presentation is made for a one sector
model, but the reader should think of accompanying subscripts for goods
markets, labor markets, and household consumption and financial decisions.
As a rule, no subscripts appear for sectors, nor for labor markets, but a
subscript h is used to denote a wvariable indexed over households and a
subscript t to indicate time is wused in the description of dynamic
linkages. A subscript -1 indicates a one period lag for the value of that
variable and expectations about inflation and exchange rate changes are
dencted by P~ and e . As before, variables expressed in foreign currency
units have an asterisk superscript and A is the first difference operator.

In the description of the selected functional forms, the following
conventions are used: A CES5 function with arguments X, X, is denoted:
Y=CES (X;, Xo: A, a, ¢) with parameters following the semi-colon. The
corresponding dual is denoted Py = CESD (PXy;, PXp; A, o, 0); the same
convention is followed for Leontief (L) and LES (LES) functions. Non-
competitive imports are denoted by a subscript 0 and foreign currency
denominated assets (prices) are denoted by an asterisk.

Firms, households and government decisions in goods markets are
presented first. Next, asset market behavior by firms and households.
Finally the market for foreign exchange which derives from goods and
portfolio decisions. Alternative closures and dynamic linkages close the
discussion.

The representative firm makes decisions about output supply and
investment demand. Output decisions derive from the maximization of short-
run profits., Technology is given by a constant returns to scale production
function with short-run diminishing returns to labor, the only variable
factor along with intermediate demand. Capital is fixed: once installed,
it can only be varied through capacity increase or through depreciation.
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TABLE 2. MODEL EQUATIONS

Technology
4.1 xS = A(t) L(VA, Vg) Laontisf production function for
gross output and value-added
{(4.2) ¥y = CESy (Vd, ym. gc, D CES intermediats aggregation functicn
(4.3) Vo = L (v, MNG Leontief intermediate technology
(4.4) VA = CESg (Ls,.;, U E}Jp, a CES aggregation function for value-added.

(F = sactor specific factors;
U = capacity utilization rate; O ( U ¢ 1)

Commodity Demand Definitions

(¢.5) x4=pd,gd Total demand

(4.8) pd = yd 4, 1d , gd 4 d Domestic effective demand

(4.7} ME = ¥y 4 IM 4 g 4 CM Import demand for competitive imports
(4.8) Q = CESy (N%, pd; I;; 7. O¢) Composita demand

Prices

(4.9) pM = P;e 1+ :;3 Import price (competitive imports)
(4.10) PE = F: e (1 ;;6) Import price (non-competitive imports)
(4.11) p® = P: o (1 + te) = Pd Export price

(4.12) pd = Pd (1 + ;;5 Tax inclusive domestic price

t4.13) P" = pd - a,P® - ag Yalue~added price

(4.18) PS = CESD(PY, PM Composite price

Factor Demands, Wage Determination, and Expactations

{4.15} L: = 92 {w ) ; U,-F, ES Labor demand for category s from
p" short=-run profit maximization
-5 d - . . .

{4.18) Ls = Ls * LG Wage determination; neoclassical

full employment
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(4.1 W =

st 's,t-l + 0P (l-ﬂ) (1+P,) Wage indexation; g denotes a labor

category

(4._18) P*=P ;@& == Adaptive price sxpectations (P is
GDP deflator)

Commodity Demands

d — d -
(#.19) E =E /) 20 Export demand
Dd Pd
(4.200 —=g ;T 0D Domestic use ratio
c 1 m [
¥ P
anPkU 8
{4.21) It =af{___ =  -1ir=4_-11 Investment demand
q(d + JF) ¢ (Ses text)
I
t 20
F . ‘s, x "o .
(4.22) J =0« (1-9) (1 +e) i - bp Opportunity cost of credit (# is share of
domestic component; b, a parameter)
NC . .
(4.23) N = .ox Non competitive imparts
¢ H — \ . )
(4.24) C=LES (P, Y, ﬂ,¢); jFl-s LES consumption demand (4 is marginal
propensity to consume)
- L == - C .
(4.258) CGE =GP =+ 'GLG+ IG P Exogencus goverament expenditures
(4.28) I=kAhAK Investment by sector of origin (k is
vactor describing composition of capital
across sectors)
(4.27 q =Kk’ p® Price of capital goods

Flexible and Fix Price Commodity Market

(i) Price Adjustment

(4.28) X =X Market-clearing price
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(i1) Quantity Adjustment

d,min _ n
(4.29) Pt = { (p_1 |_1w_1)m

d -
* I_lwt + ap_l} (1+p°)

X S(U) = X d if Pd = ;d
or
s(l) = Xd if P d} ﬁ_d

Household Incoms and Saving

(4.30) Y

— — s —
h wsL + *GLG + {PNX —WLS) (1-)

~

h sYh - a’ Wea

(4.31) s

(4.32) P = P + (¥, - S,- P0)

h

o>
4.33 W = i i apk
( ) Hy + B /i + oF /i *pg

Portfolio Detarmination (g;):

pEY, 1
1 -

1"91 JF
(4.35) 4o =g, (1+1) + (1-g) A1y @se
(4.38) r = PMoUSEX/GKOK/K
€
% (1+1) 2
(4.37) = ﬂz
1-g2 a+i"y (1+e”)
(4.38) InH = 1In p° + ar + fin Yh/pc +inB
M
_ oy
(4.39) g, = s,
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Mark-up pricing; l=unit labor
requirement; m=minimum share of period
t-1 profit mergins required for period t;
a = input-ogutput coefficients.

Utilization rate adjustment in case of
excess supply

Price adjustment in case of excess
demand

W is distributed share of profits

Household savings (a, is semi-elasticity
of savings with wealth)

Household consumption; C is exogenous
consumpt ion

Household wealth constraint

Allocation between physical and
financial assets

Average nominal return on bonds

Average nominal return on physical
assets

Allocation between domestic and foreign
bonds

Money demand; Q<Q; ﬁ)o
r=(1+0)/(1+p®) - 1

Housshold saving allocated to money



Househoid Savings Allocation

{(4.40) 8 s - M Household savings allocated to non-

h,k h h monetary assets

(4.41) Sh " = Sh K + Household savings allocation to non-

monetary assets

915h.k * Physical capital

92(1'91) Sh,k e domestic bonds

(1‘92) (1-91) sh forsign bonds

'k

Firms® Investment Financing

. 21y
F d
(4.42) Hf = ﬂf F o P Working capital requirements;
1+p. TF <0
where J2 = (1+1)0 + (1+37) (140" (1-8)

(4.43) Sf =W PN Xs - DP Firms savings (undistributed profits)
{4.44) BF = q + M -5 - g.5 requiremsnts to finance investment

f f 1 h,k ) -

expenditures; BF = ﬂLb + a*fL w

(4.45) DP = (P « iO 1) Lb + (P itljeL: Repayment of debt (f is exogenous

repayment rate)

Firm Berrowing Allocation and Credit Rationing

g . -€
1 4
{4.48) 4 = '4 (1+1) Borrowing allocation between domestic
l-g4 (1+i*) (ive) and foreign bonds
{4.47) ﬁLb = g4BF - pr Firm domestic net borrowing
(4.48) ﬂL: = (1—94) BF/o - pl: Firm foreign net borrowing

Credit rationing

F_ER)

(4.49) gq IR = qI - Inf (0, g4L Effective demand for investment under

rationing (ses below)
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Govarnmant Revenue and Deficit Financing

(4.50)

{(4.51)

Market Equilibria

(4.52)

(4.53)

(4.54)

(4.55)

(4.58)

(4.57)

GR = Pdtx Xs+ ;*tm HNC+ ;‘tm W Tax receipts
o 0 m
GD EGE - GR ﬂBb + ﬂBh + cﬁB: Financing of government deficit (implied
by monetary and national income
identities)
S d
X =X Goods market
Financial Markets
M= ﬂBb * ﬂLb + e CA Money supply definition (8 = 0; full
sterilization; 8 = 1, no sterilization)
M= ﬂHf + ﬂHh Money market equilibrium
ﬁBh = 0; No domestic bond market
BF* = L* = B* =0 Foreign exchange control
h w w
iR =1 % iy; 14 >0 Credit rationi (shadow int t rat
0= o Yo redit rationing (shadow interest rate

determination used to evaluate notional
credit demands

Foreign Exchange Warket

(4.58)

{4.59)

(4.80)

(4.81)

CA = P‘Ed;;‘HNc;;‘Mc+i* (F* -L*- B* ) Current account
] 0 m -1"h w w
— * * . —
KA = KF = ﬂFh + ﬁL' Capital account (KF is

exogenous capital flows)
Floating Exchange Rate (BB: fixed}
CA + KA =0
Fixed Exchange Rate (ﬂB: endogeneous)
*x

™ = -cA-KkF + AFT - AL
w h
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Dynamics

Factors of Production

(4.82) K =K _ +1I Capital stock definition
t t-1 t=1

(4.63) [;,t = Ls,t-l (1+gs) Labor force growth

4, A = .

{4.84}) kt *t-l (1+g.) Technical progress

Note: All elasticities are constant slasticities and are defined as positive numbers.

Elasticities (€;) entering the asset demand functions are share elasticities, i.e.:
1 - 9 -

le.g. €= (O / (/1) 1.
1 179
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Technology for gross output is given by a Leontief function
between value-added VA; and intermediate demand with intermediate demand a
Leontief function for each supplying secter. Thus there is no substitution
between the various components of intermediate demand. However, within a
given sector, domestically and foreign produced goods are imperfect
substitutes according to a CES aggregation  function between the
domestically and foreign-produced components (equation 4.2). As shown by
the block of equations defining commodity demands, the same functional form
and elasticities apply for all components of final demand (equation 6-8).

The price block includes the definition of tax and tariff
inclusive domestic prices, and the value-added and composite prices which
result from cost minimization (equations 13 and 14). The factor demand and
wage determination block indicates the two alternatives in the labor
market: (i) neoclassical wage determination and, (ii) wage indexation.
Also note that government employment (and the government wage) are
exogenous. Finally price (and exchange rate) expectations are taken to be

‘adaptive with a one period lag.

Commodity demands come next. The domestic use ratio (equation 20)
results from cost minimization under the CES functional form described in
equation (4.8) and export demand has a constant foreign price elasticity of
demand. Consumption demand by each household class results from the
familiar LES after household savings have been deducted from disposable
income {see equations 4.31 and 4.32 below). Government expenditures are
fixed in nominal terms and the composition of a unit of capital is assumed
to be identical across sectors (equation 4.26 and 4.27).

Investment demand is determined by the profit rate (equation
4.21). Such a functional form is consistent with formulations of
investment demand in which there are costs of adjustment and investment
decisions are irreversible (Nickell, 1978, chapter 4). However, with this
specification, the model exhibits extreme fluctuations to changes in the
relative profitability of investment caused by interest rate or expectation
changes. For this reason, real investment is given by the quadratic
expression

rx =an( (8)° v 1, (8] ]

where 7 and 9, are suitably selected parameters so that in equilibrium
when B/C = 1, investment will be at a level which will ensure a rate of
growth of net capital stock equal to g. The elasticity of investment with
respect to a change in profitability, O8I/8(B/C), evaluated at B/C = 1 is
equal to a predetermined value, e. The resulting shape of the investment
function is depicted in Figure 3. Also nmnote from equation 4.22 that the
expectation of a change in inflation is not fully incorporated in the
investment decision if b<l.

Equations 28 and 29 describe the two market clearing mechanisms
for commodity markets: (i) Walrasian price adjustment ({equation 4.28) and;
(ii) Keynesian mark-up pricing (equation 4.29) with endogenous capacity
utilization. When there is full capacity utilization (i.e. U; = 13}, then
prices adjust as under (i).
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Household income includes labor income and the share of capital
income after firms accounting for firms retained earnings. 1In addition to
factor income, households receive income from their asset holdings
(equation 4.30). (The details on the mapping from functional to household
income are described below.) Household savings rates adjust to changes in
wealth, so the marginal propensity to consume is endogencus (equation
4.31). The savings rates are not assumed to be responsive to interest

rates. This assumption reflects the conflict between income and
substitution effects of changes in interest rates on saving, and the
resulting ambiguity in the empirical literature, Analyticalliy, the

assumption is not important, because investment is assumed to depend
negatively on the interest rate. So in the maquette, excess private saving
depends positively on the interest rate via investment.

The wealth constraint shows that households hold money domestic
bonds and foreign bonds in their portfolio, Portfolio determination
follows the multi-level determination discussed above. All elasticities
entering the asset demand functions, €3, are share elasticities. The
allocation of household savings 1s in two stages: first households
allocate savings to money, then to non-monetary assets. Within non-
monetary assets, the allocation rules described in equations (4.34)-(4.39)
reflect the allocation structure described in figure 2(a). The allocation
satisfies the financial wealth constraint (equations 4.40-41).

Firms investment financing is for working capital requirements and
for investment expenditures. Equation (4.44) shows that firms can borrow
domestic bonds and foreign bonds with the allocation between domestic and
foreign bonds similar to the allocation decision by households (equations
4.46-48). When there is credit rationing (equation 4.49) investment is
residually determined from the national income identity (equation 4.66)
with shadow interest rate determination given by equation (4.58).

The government collects tax revenues and the government deficit is
assumed to be met by borrowing from the Central Bank (ABp), abroad (AB;)
and domestically (ABy) (equation 4.51).

Equilibrium in the money market takes place under different

financial market closures. For example, if there are foreign exchange
controls, no foreign asset holdings are allowed for firms or households
(equation 4.57). Also note that varying degrees of sterilization are

accommodated in the money supply definition (equation 4.53).

The foreign exchange market includes the net demand for foreign
exchange resulting from demand for goods and assets. The alternatives of a
fixed and a fleoating exchange rates are given by equations (4.61) and
(4.62).

In the numerical applicaticn of the maquette, the links between
macro and micro components enter primarily through three channels:
investment demand, wage indexation, and portfolio decisions. The demand
for investment is a negative function of the opportunity cost of funds and
the wage rate is wusually indexed for modern sector employment with the
degree of indexation depending on inflationary expectations. The third
channel comes from the interaction of the capital and current accounts when
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the exchange rate is flexible. & fourth channel cperates when firms are
price-setters, in which case a fixed marked-up rate is imposed over
variable costs. One can think of this mark-up pricing rule as a minimum
price which firms can set because of some competitive imperfection.

2. Income Distribution and Sectoral Disaggregation

The focus on income distribution determines the level of sectoral
and househeld disaggregation. It is expected that the disaggregation will
vary according to the institutional characteristics of each country to
which the maquette is applied to. To illustrate the mapping from
functional income and asset distribution to household income and asset
distribution, we give the mapping drawn f£rom a representative primary
exporting developing country used in the simulations reported in section 6,
The representative economy is classified into 6 sectors, 5 primary factors
of production and 6 households., BSectors are indexed over i, factors over j
and householids (or socioeconomic c¢lasses) over k. The description of
sectors, factors and households is described in Table 3, in section 6. Let
Prji denote the share of class k in factor j empleoyed in sector i (3).
Then non-labor income of class k is given by:

p
% = E § Prji VMBy; Fyg

where VMPyjFjj is the marginal revenue product of factor j in sector i,Fjj.
The same mapping is used to determine physical wealth allocation by class:

P _
W = E ? Prii %1 Fy1

where qjj is the price of factor j in sector i (4).

The mechanisms by which policy changes affect the distribution of
income and wealth are threefold. First, changes in factor rewards affect
directly household income distribution. Household real incomes are further
affected by changes in returns on financial assets since househcld incomes
include income from financial holdings. Second, changes in relative
product prices affect households® real incomes differentially because
consumption expenditures are specified at the household level. Third,
household wealth distribution is affected by capital gains and losses and
by portfolio decislons (5).

Finally income distribution is affected by migration. Migration

is at the household level. Denote by Ny the number of persons in household
k. Then migration between class k and k' is given by:

by = (g - E, Vi) M * E. Viek Me

where g is the growth rate of population k and the migration elasticity
Vik® is defined by:
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Chapter V

ILLUSTRATIVE STIMULATIONS

1. Elasticity Specifications and Calibration

We now describe results of illustrative simulations from an
application of the maquette to the hypothetical primary exporting economy
introduced in section 5.2, The sectoral disaggregation is a stylized
reflection of production structures typical of several primary exporting
econcmies. The primary exporting sector sells all its output abroad. Most
other exports originate in the consumer goods sector. Imports are mostly
intermediates and capital goods. The informal non-agriculture sector is a
non-traded sector which represents the self-employed: output is produced
by informal workers which are paid their average value product. Manu-
facturing labor (secters 3-5) is mobile across manufacturing; so is
agricultural labor between the two agricultural sectors. For simplicity,
in the simulations reported here, we assume no migration across the three
labor categories in response to wage differential changes through time.
This disaggregation across sectors, households, sectors and factor markets
can be thought of as an approximation to the minimum disaggregation
necessary to capture the channels through which the short to medium term
effects of a typical adjustment package affect the distribution of income
and wealth.

The selected elasticity specification is summarized in table 4.
As is typical of such simulation exercises, the elasticities reflect a
combination of averages of borrowed econometric estimates (e.g. for
household consumption, technology, foreign trade) and guesstimates (e.g.
portfolio response elasticities} (6).

The calibration procedure follows that common to CGE applications:
initial prices and quantities are combined with exogenous variables,
parameters (e.g. tax, rates, etc.} and elasticities (essentially those in
table 3) to calculate share parameters and exogenous constants that
validate the read in quantities and prices (7). The presence of assets in
our model complicates calibration since income flows (and hence consumption
decisions) depend on incomes earned (or interest paid for firms) from
assets. Our calibration procedure recognizes this complication. Our
calibration procedures also allow for compatibility of household savings
rates and household ownership of capital. By compatibility is meant an
ownership structure such that household shares in sectoral ownership would
remain constant given the exogenous (and fixed) household savings rates.
In the simulations reperted helow, we calibrate the model to the househcold
ownership matrix described in Table 3. We also calibrate portfelio
holdings by firms and households to the figures in Table 3 and the
elasticities in Table 4 (8).
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In this expression Zyk* is the "normal” mean income differential between
classes k and K’, and zyi is the migration elasticity.
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2. Simulation Results

The simulations are intended to illustrate some of the
distributicenal implicaticns of the foreclosing of external borrowing from
commercial banks starting in 1982 since this is the background in which
most stabilization programs tock place. Initial-year wvalues for the
macroeconomic asset/flow aggregates are described in the bottom right
corner of table 3. With an excgenous foreign interest rate of 8 percent,
an initial domestic interest rate of 10 percent, and a combination of tax
rates and the selected exogenous government expenditures, initial year
fiscal deficit is 4.2 percent of GPD and initial current account deficit is
4.6 percent of GDP (9). These overall initial conditions are
representative of initial conditiens at the start of the debt crisis.

The definition of each one of the four simulations appears in
Table 5. The base run represents conditions that would have prevailed, had
the reduction in fiscal and current account deficits taken place with
foreign financing available, flexible wages and prices (including the
‘exchange rate) and no foreign exchange controls. The three experiments
represent different scenaries by which foreign borrowing to finance the
fiscal deficit is brought to zero by year 3. 1In E-1, adjustment is smooth
with full wage, price and exchange rate flexibility. In E-2, adjustment is
more difficult because of real wage resistance by manufacturing workers.
Finally in E-3, the fiscal deficit is reduced by cutting government
expenditures, maintaining a fixed exchange rate, and reducing money supply
growth to zero until year 5. A mark-up pricing rule applies for all
manufacturing secters, with a mark-up rate of 10Z. A mark.up rate of 10%
means that firms will set prices (and adjust utilization rates) so that
their profit margins do not fall by more than 10 percent. Finally in all
experiments, expectations about inflation and devaluation are exogenously
set equal to 3 percent, implying expectations of a constant real exchange.
{This is not strictly true for E-3; see Table 5).

The macroeconomic results of the simulations appear in table 6
which gives average compounded annual growth rates for inflation, the
neminal exchange rate and real GDP along with initial and terminal walues
for the nominal interest rate, fiscal and current account deficits, as well
as initial and terminal values of the foreign debt to GDP ratio (10).

In the base run, external borrowing allows the economy to
progressively reduce its current account deficit by half over 7 years while
maintaining a constant fiscal-deficit-to-GDP ratio. External borrowing
implies a growing foreign-debt-te-GDP ratio which reaches 34 percent of GDP
in the terminal year. In the following simulations, the foreclosing of
external borrowing implies that the foreign debt-to-GDP ratio only rises to
14 percent of GDP. The resulting cut in real expenditures is achieved by
expenditure switching in E-1 with a larger real exchange rate devaluation
than in the base run and a lower interest vrate. With partial real wage
rigidity, in E-2, the adjustment is somewhat more difficult: the real
exchange rate devaluation is about the same as in E-1, but average GDP
growth is 0.2 percentage points less than in E-1 because of unemployment.
Finally, in E-3 growth is cut by 2 percentage points because of 30 percent
idle capacity for capital in manufacturing and because of the combination
of fiscal and monetary restraint.
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TABLE 4.

Consumption

0.40 < expenditure elas < 1.40

-1.25 < ¢ (Frisch) < -2.00
0.02 > §, < 0.15

ag (proportion of wealth
change saved) 0.10

Capitalist and farmers’
population growth (0.01)

Technology

Production (0.7 < gc < 1.1)

Depreciation (6 = 0.02)

Labor force growth (0.03)

Technical progress
(0.01 < ga < 0.03)

Export demand (2.0 < 2 < 3.0)

ELASTICITY SPECIFICATION

Households

Portfolio

Money:

@ (semi interest elasticity) -0.02
B (income elasticity) 0.6
Bonds (€3 = 1.0)

Physical/Financial (& = 1.0}

Firms

Foreign

Portfolio

Working Capital (7 = 1.0)
Bonds (€4 = 1.0)
Investment

Investment and elasticity to (B/C)
= (0.1)

Trade

35

Import demand (0.6 < gc < 1.5)



TABLE 5. DEFINITION OF SIMULATIONS

¢ Money supply growth = 5 percent per year;

sterilization of capital flows.

Full

* Flexible exchange rate ; sterilization of capital

* Flexible modern sector wages.

* Fiscal deficit financed by borrowing abroad (B);

By = 30, By = 28; By = 26, By = 24, ... Bg =

Reduction of fiscal deficit with flexible wages,

* Flexible exchange rate.

® Public sector foreign borrowing: Bg = 30, By

By = 10; B3 =0, By, =0, ..., Bg = 0.

20;

Reduction of fiscal deficit with fixed modern sector

¢ Same as E-2 but modern sector real wage fixed to year

Reduction of fiscal deficit with fixed nominal exchange
rate, fixed meodern sector wages mark-up pricing in

manufacturing, and reduced money supply growth.

¢ Money supply growth = 0 (yr 1 to yr 4; = 2.5,

* Same as E-Z but nominal exchange rate fixed

3.5,

® Across the board reduction in govermment expenditures

(wages, investment and current consumption)

* Mark-up pricing {(manufacturing firms do not accept a

drop in prefit margins above 10 percent).

Base Run

flows.
E-1
E-2

wages.

1 real wage value.
E-3

4.5 (yrs. 5 to 7)
Note:

In all experiments, expected inflation is exogenously set to 3
percent per annum; expected devaluation is also set equal to 3

percent except in E-3 when it is set egual to zero.
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TABLE 6. MACROECONOMIC EFFECTS OF FISCAL DEFICIT ELIMINATION

Base E-1 E-2 E-3
GDP growth af 6.5 5.8 5.6 3.5
Devaluation af 2.5 5.1 5.0 0.0
Inflation af 1.1 3.6 3.8 0.6

Foreign debt/GDP b/ (4.7; 34.7) (4.7: 14.1) (4.6: 14.1) (4.6, 21.5)

Ceonsolidated fiscal

deficit/GDP b/ (4.2; 4.6) (4.2; 1.0) (4.2; 1.1} (4.2; 0.6) df
Current account

deficit/{GDP b/ (9.9; 3.9) (9.9; 0.1) (9.9; 0.1} (9.93 1.3)
Interest rate bf (10; 14) (10; 16) (10; 16) (10; 12)
Unemployment rate c/ {(0; O) (0; O) (0; 1.6) (0; 1.6)
Capacity utilization e/ (1,1) (1,1) (1,1) {(1,0.7}

af Average compounded annual growth rates.
b/ (initial, terminal) ratios to nominal GDP.
c/ Percent of total labor force: terminal year.

df + signifies fiscal surplus. The consclidated fiscal deficit includes
interest paid on domestic and on foreign debt.

ef Capacity wutilization rates in the terminal year are for all

manufacturing sectors, with each sector’s weight given by its share in
total manfacturing sector capital.
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TABLE 7.

REAL INCOME AND WEALTH:

TERMINAL TO BASE YEAR RATIOS

Experiment\Household Base E-1 E-2 E-3 | Wealth/Income
(Year 1)

Income (Y);: Wealth (w) Y w Y W Y W Y w

i
Capitalists 1.22 0.98 1.18 0.80 1.18 0.77 1.11 1.41 9.1
Big Farmers 1.76 1.31 1.70 1.10 1.886 1.08 1.46 1.21 9.8

|
Small Farmers 1.41 1.02 1.37 0.88 1,36 0.84 1.20 0.98 7.0
Landless Agr. Workers 1.33 0.B3 1.31 0.31 1,30 0.3 1.32 0,83 0.4
Manufacturing
Workers a/ 0.97 0.48 0.91 0.27 0.93 0.23 0.94 0.84 0.4
Self-Employed 1.43 0.60 1.33 0.29 1.28 0.26 1.00 0.69 0.4
Y = Averags real income (corrected for unemploymant)

w = Average real wealth

a/ Includes government workers, and unemp | oyed
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The effects of the different adjustment scenariocs on the
distribution of income and wealth are summarized in Table 7. Start with
the evolution of real income in the base run. Big farmers derive most of
their income from the ownership of 1land which is assumed to be in fixed
supply. Hence they gain the most in relative terms, followed by the other
owners of fixed assets, small farmers and capitalists with manufacturing
workers' real income falling because of the combination of a higher cost of
living index and a slowly rising real wage. Real wage indexation does not
help because real incomes are distributed among the unemployed. The
evolution of the distribution of wealth £or workers whose sole asset is
money is governed by inflatiom, falling the least when inflation is lowest.
Capitalists and farmers hold between 10 and 20 percent of their wealth in
financial assets. Hence the effects of capital gains/losses on total
wealth is small although fluctuations in the distribution of wealth are
magnified in comparisen with fluctuations in the distribution of income.
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14.

NOTES

The financial sector is in the tradition of Tobin (196%), Branson
(1979). The real sector is in the CGE tradition (Dervis et al, 1982)
and income distribution is modelled as in Adelman and Robinson (1976)
but in less detail. All markets are assumed to clear in the
representative period and there are no lags. The model does not
address the short-run dynamics of adjustment as in e.g. Khan and
Zahler (1983). A gimulation model with some of the micro-macro
linkages developed here is described in Lewis (1985),.

If we simplify the financial sector down to a traditional velocity
equation for money demand = money supply, the finmancial (LM) sector
reduces to a single LM curve, which can be used with an IS curve for
the national income equilibrium condition to do a textbook derivation
of an AD curve.

Because of undistributed profits by f£firms, the first three columns of
P do not necessarily sum to unity. See table 3.

Financial wealth distribution is described in the bottom half of table
3 and is discussed further in section 7.

In addition, income distribution is also affected by migration between
classes which are also included in the model. In the simulations
reported below, there is no migration between classes.

A desirable step in specific country applications would be to combine
of the shelf parameter selection with econometric estimates for
elasticities deemed crucial in that particular applicatiocn,.

For a description of calibration procedures see Dervis et al, 1982
(appendix B) and Mansur and Whalley (1984),

The calibration is achieved by iterations dinvolving at each step the
recalculation of incomes inclusive of interest earned (paid) based on
assumed values for prices, interest rates and expectations for the
pre-simulation year. At each iteration, the calibrated parameter
values and constants for technology and consumption behavior are
maintained, but those for portfolios are recalculated until the
desired portfolio holdings (given by the ratios in table 3) are the
desired ones for the read in initial values for prices and quantities.

Both ratios are expressed as a fraction of current GDP. The current
account deficit is not equal to the fiscal deficit because of initial
asset heldings.

The breakdown of the financing of the fiscal deficit between domestic
foreign borrowing and money creation is not shown since the focus here
is net on the fiscal implications of stabilization. In all
experiments, except E-1, domestic borrowing is less than 1 percent of
GDP and pesitive monetary financing only occurs in the last three
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CONCLUSIONS

This paper has presented a macro-micro simulation framework useful
for the analysis of stabilization cum structural adjustment packages that
are often supported by international agencies 1like the IMF and Weorld Bank,
The simulation framework does not address the short-run dynamics of a
stabilization package although the different specifications about the menu
of market adjustment mechanisms {e.g. real wage resistance, mark-up pricing
and endogenous capacity utilization) allow for considerable flexibility in
the use of the model. Likewise, even though expectations are formed
exogenously and there are no intertemporal budget censtraints, the
flexibility incorporated in the various financial market closures would
make it suitable for use for a relatively large number of countries.

The relatively detailed modelling of gcods and financial markets
accompanied by sectoral, household, and laber market disaggregation allow
the model to trace out the Ilikely quantitative impact of alternative
stabilization packages on the distribution of income and wealth at the
household level. Illustrative simulations at the end of the paper for a
hypothetical primary exporting economy indicate the channels and likely
distributional implications of representative stabilizatien packages.
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