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Abstract
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theoretical analysis and simulation exercises highlighting the relevant
transmission mechanisms involved. Simulations show that higher fiscal
deficits and interest rates in the industrial countries can explain some
of the fiscal deterioration in the developing countries during the early
1980s, and the medium-term costs to the developing countries may be
partly mitigated through flexible domestic economic policies.
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Summarz

This paper shows that, for developing countries burdened with external
debt obligations and facing an external current account constraint, an
increase in the global interest rate resulting from the expansionary fiscal
policy in industrial countries may cause an increase in interest payments
by developing countries, leading to the worsening of the latters' balance of
payments, economic growth, and fiscal balance. The analysis is based on an
analytical discussion of the main transmission mechanisms involved and on
simulation exercises showing the short— and medium—term effects of fiscal
expansion in industrial countries on the economic growth and fiscal balance
of developing countries that face an external current account constraint.

The paper finds that, for developing countries facing rigid current
account constraints, higher debt—service payments may more than offset the
boost to exports caused by higher demand in industrial countries resulting
from expansionary fiscal policy and may result in import compression, a
deterioration in the terms of trade, and slower output growth. The fiscal
deficit of developing countries tends to increase owing, inter alia, to
lower revenue from import duties and domestic-based taxes and to higher
outlays on account of interest payments. The quantitative effects vary
considerably among economies depending on the degree of external
indebtedness, the import intensity of domestic output, and the structure of
the tax system. The simulations also indicate that policy reactions of the
government, in the form of allowing the exchange rate to adjust in line with
external developments, may significantly reduce the medium-term costs of
external shocks.

The simulations are broadly consistent with the stylized facts
characterizing economic developments in the early 1980s and indicate that if
the industrial countries, as a group, had held their fiscal deficits at the
level of 1977, the fiscal deficit in developing countries by 1984 would have
been significantly lower in relation to GDP. Nevertheless, the higher
fiscal deficit in the industrial countries can explain only around one fifth
of the fiscal deterioration in the developing countries in recent years.






I. Introduction

In recent years the aggregate fiscal deficits of both the
industrial and the developing countries have increased markedly and have
tended to move in a concerted fashion., While this may be in part a
coincidence, there are a number of reasons to believe that the fiscal
outturn in the developing countries (during the first half of the 1980s)
was, at least partly, adversely affected by the deterioration in the
aggregate fiscal deficit of the industrial countries. Burdened with
external debt obligations and subjected to external financing cons-
traints, the developing countries were vulnerable to external shocks in
the form of higher interest rates and/or economic recession. 1/
Conventional analysis suggests that an increase in the fiscal deficit of
the industrial countries leads to an increase in their imports from
developing countries and to an improvement in the latter's terms of
trade. However, for developing countries burdened with external debt
and facing an external financing constraint, an expansionary fiscal
policy in the industrial countries leading to an increase in the global
interest rate may cause an increase in their interest payments, which
could offset the favorable effects noted above, and worsen their balance
of payments, lower their economic growth, and increase their fiscal
deficits. This paper presents a theoretical discussion of the main
transmission mechanisms involved, followed by a number of simulation
exercises showing the short and medium-term effects of fiscal expansion
in the industrial countries on economic growth and the fiscal deficit of
the developing countries facing an external financing constraint,

The key finding of the paper is that an increase in the industrial
countries' aggregate fiscal deficit that is unmatched by increased
private sector savings is likely to worsen the fiscal balance of the
developing countries. This observation may appear somewhat different
from the standard analysis because both the analytical and simulation
models presented highlight the role of the interest rate, the level of
external debt, and the current account constraint, in addition to the
conventionally emphasized transmission of output effect, in analyzing
the transmission of the effects of higher fiscal deficit from the
industrial to the developing countries. The size of the effect depends
on the size of external debt and policy reactions in the developing
countries. A fiscal expansion in the industrial countries may have some
initial positive effects on the developing countries' exports, terms of

1/ Large external borrowings to finance public sector development
programs during the second half of the 1970s and to pursue
countercyclical fiscal policies in the early 1980s led to a rapid
accumulation of external debt by the developing countries, Total
outstanding debt of the non-oil developing countries (excluding debt
owed to the Fund) increased from less than $100 billion at the beginning
of 1974 to more than $700 billion by the end of 1982 and, during the
same period, long-term debt in relation to GDP and to exports of goods
and services was doubled.



trade, and output and, consequently, on their fiscal balance, but these
are likely to be more than offset in the aggregate by the effect of
higher interest rates. Given a current account constraint, higher debt
service payments lead to import compression, and to a reduction in
output growth. The compression of imports may be achieved through
quantitative restrictions and unchanged domestic product prices; on the
other hand, if domestic prices in the developing countries are allowed
to adjust without resorting to quantitative restrictions, the relative
price of the developing countries' products or their terms of trade
will deteriorate to keep imports in line with the current account
constraint., On the fiscal side, these imply lower revenues, increased
government expenditure on interest payments, and larger fiscal
imbalances. If the developing countries allow the exchange rate to
adjust in line with external developments, the medium-term costs (in the
form of lower growth and higher fiscal deficit) could be significantly
reduced. The simulations also indicate that if the industrial coun-
tries, as a group, had maintained their composite fiscal deficit at its
1977-79 level, the global interest rate would have been lower and the
developing countries would have enjoyed slightly higher growth and lower
fiscal imbalances both in the short and medium term. The simulations
are also broadly consistent with the stylized facts which characterized
the economic developments during much of the first half of the 1980s.

The plan of the paper 1is as follows. In Section II we develop a
simple two-country analytical model to illustrate the linkages through
which the key endogenous variables (e.g., interest rate, outputs, the
terms of trade, and the determinants of the current account balance) are
affected by an exogenous shift in the industrial countries' fiscal
deficit. The model, under certain assumptions, can explain the stylized
facts characterizing the financial developments in the industrial and
developing countries in the early 1980s. Section III briefly sets out
the specifications of key behavioral relationships and the working of
the complete simulation model, which allows for extensions including the
accumulation of capital and public sector debt (external and domestic)
and their effects on the interest rate, exchange rate, output growth,
and fiscal outturns in both the short and medium terms. Section IV
describes a number of simulation experiments designed to analyze the
quantitative effects of shifts in the fiscal deficit in the industrial
countries and the sensitivity of these effects to changes in key para-
meters. Some concluding remarks are presented in Section V.




IT. A Simple Model of the International Transmission of Fiscal
Policies of the Industrial Countries

This section sets out a simple macroeconomic model that emphasizes
the effects of fiscal policy in the industrial countries on the fiscal
balance in the developing countries. The model starts from the proposi-
tion that an autonomous increase in the fiscal deficit i1n the industrial
countries will boost their output in the short run, notwithstanding an
increase 1in the real interest rate,

These developments affect the fiscal outturn of the developing
countries in a number of ways. On the expenditure side, interest pay-
ments increase on both external and domestic public sector debt owing to
the higher global interest rate; the foreign component of development
expenditure also increases if the binding current account constraint
leads to an exchange rate adjustment. On the revenue side, in the short
run, revenue will increase 1f exports, imports, and domestic economic
activities in the developing countries are favorably affected by the
shift in aggregate demand in the industrial countries. However, the
adverse effects of the higher interest rate may reverse the initial
favorable effects of fiscal expansion in the industrial countries, and
output and trade expansion may decline globally in both the short term
and the medium term, with negative effects on the fiscal outturns for
the developing countries,

The interrelationship between the fiscal situation in the
developing countries and the fiscal policy in the industrial world may
be highlighted by specifying a simple fiscal deficit relationship for
the developing countries (D¥), along with a simultaneous system of
equations determining the interest and exchange rates, and the output of
the industrial and developing countries in terms ot a two-country
model. 1/ To highlight the linkages and the qualitative effects on the
endogenous variables, we start with a simple two-country model with four
equations, determining the interest rate, the relative price, and the
output levels. The price of the industrial countries' product is
assumed to be fixed and used as the numeraire, and the relative price
movement or the terms of trade effect arises from variations in the
price of the developing countries' products. The relative price 1is
determined, inter alia, by the level of imports consistent with the
current account constraint; 1f the relative price is maintained at a
fixed level in the face of external shocks (for example, higher interest
rates), the level of imports into the developing countries 1s to be
determined quantitatively. For expositional clarity, we make a number
of restrictive assumptions, some of which are greatly relaxed in the
empirical analysis presented in Section IIT.

1/ Throughout this paper, the variables without asterisks refer to
industrial countries, and those with asterisks indicate developing
countries.



We assume that the credit market is fully integrated among the
industrial countries and there is a single rate of interest which
applies to all industrial countries. Ex ante, investment in the indus-
trial countries is assumed to depend on the real interest rate (R):

I = I(R)

Private sector saving (S) in the industrial countries depends on the
real interest rate (R) and income (Y). In line with the consensus that
changes in the public sector deficit (D) are likely to be offset, at
least partly, by alterations in private savings behavior {the Barro-
Ricardo effect), we define the measured private saving to be

S

s(y, R) + 6.D,
where

8 = the Barro-Ricardo coefficient reflecting the
private sector's induced response to public
sector dissaving. 1/

The expression S(Y, R) is the component of private saving that corres-
ponds to net wealth accumulation and 6.D is the "Barro-Ricardo
component” reflecting the private sector's induced response to public
sector dissaving.

Domestic output in the industrial countries is assumed to be
demand-determined depending on domestic absorption (A), which is a
function of income, the real interest rate, and the government
deficit. This is a flexible output model with a fixed price for the
industrial countries' output. Developments in the developing countries
have no effect on the industrial countries' output.

Y = F [A(Y, R, D)]
Macroeconomic equilibrium in the industrial countries can be
expressed in terms of a simple two-equation model of income and interest
rate determination as

S(R, Y) - I(R) - (L -8) . D~ SER*(R) - CA' =0 (1)

Y - F [A(Y, R, D)} =0 (2)

1/ Based on a simple model of aggregate consumption behavior with
expected taxes and interest rates assumed to remain constant in the
future, Blanchard (1985) and Masson and Knight (1987) have shown that &
should equal unity minus the ratio of the government's discount rate to
that of the private sector.




where SER"(R) is the service sector deficit of the developing
countries, CA' is the external sector current account balance excluding
the service sector, and the current account constraint (CA) implies that

CA' - SER (R) = CA
Sy FA’ Ays Ay SERR > 03 and (SR - IR) >0 1/

AR <0; 120620

For the developing countries, the current account constraint is
assumed to be fixed and equal to the financing available from industrial
countries. 2/ If the interest rate increases, the service account
balance would deteriorate, implying a reduction in imports, if it 1is not
oftset by a favorable growth in exports. The reduction in imports could
be achieved either through a decline in the relative price (p) of the
developing countries' product (in terms of the industrial countries'
product) or by the imposition of quantitative restrictions (to avoid a
deterioration of the developing countries' terms of trade). Quantita-
tive restrictions, however, do not benefit exports while a reduction in
the relative price does and, thus, helps ease import compression.
Depending on the exchange regime under consideration, the current
account constraint may be specified as

(¥, ) - M (Y, R, p) - SER (R) = - Ca’ (3)

(fixed price, quantitative control)

or
X (Y, p) - M (Y, R, p) - SER (R) = - ca’ (3")
(flexible price in the developing countries)
where
; , M;, My» SERy > 0; xp, Mg < 0, and
p = relative price of developing countries' output in terms

of the industrial countries' output.

1/ The assumption that (Sp-Ip) > 0 is weaker than assuming Sz > 0 and
Ip < 0. A higher real interest rate reduces consumption, given the rate
of time preference and expected future wage income; however, since
current income 1s increased for households holding positive net claims,
the sign of Sg may be ambiguous. Here, the weaker restriction implies
that, if intended savings decline with higher interest rates, such
savings fall by less than the intended investment.

2/ In line with the stylized facts of the early 1980s, this
assumption reflects the severely limited availability of external
financing from the industrial countries.



Output in the developing countries is assumed to be constrained by
the availability of imports (equation (4)). A relaxation of the current
account constraint and/or lower interest payments and higher exports
would allow higher imports and, thus, higher growth,

* x * w * *
Y =F (Y, R, M); F <

y* Fy > 0, and F <0 (4)

The fiscal deficit for the developing countries may be specified as

O
w

b = RY (Y, ty) * RIMP (M, £ )+ REX (X, t) - G (R, p) (5)

where

o . .
~ A .

% * i % %
RY _, RYt y RIMP _, RIMPt , REXX, REXt ’

ry

Y Y m m X

x
GR > 03 and Gp <0

where
RY" = domestic-based revenue,
RIMP® = revenue from import duty,
REX = revenue from export duty, and
G* = government expenditure and net lending,

ang tys tys and ty are, respectively, the tax parameters for export
(X"), import (M ), and domestic-based taxes. Equation (5) indicates
that fiscal policies of the industrial countries influence the fiscal
outturns of the developing countries through their impact on the
interest rate, output, exchange rate, imports, and exports of the devel-
oping countries.

Equations (1)-(5) determine five endogenous variables: the output
levels of the industrial and developing countries (Y and Y*, respec-
tively), the industrial countries' real interest rate (R), the relative
price (p), and the budget deficit of the developing countries (D"). The
exogenous variables are limited to the fiscal deficit in the industrial
countries (D), the current account constraint, the external debt of the
developing countries, and the factors (not specified) that may influence
the five endogenous variables noted above. In its present form, the
model is partly recursive. Given the constrained level of the current
account balance and the outstanding external debt of the developing
countries, Y and R are determined simultaneously by equations (1) and
(2); the relative price or the levels of imports and output in the
developing countries can be obtained by substitution in equations (3) or




(3') and (4), respectively. Finally, the tiscal balance of the devel-
oping countries (D¥*) can be derived through substitution of these four
endogenous variables in equation (5).

In this simple system the effect of a higher fiscal deficit on the
industrial countries' output depends on the expansionary effects of the
higher fiscal deficit, the service sector surplus, and the improvements
in the terms of trade relative to the contractionary eftfect of a higher
interest rate. If the private sector treats a portion of domestic
government bonds as a component of its net worth, implying that tull
Barro-Ricardo equivalence does not hold, 1/ an increase in the fiscal
deficit of the industrial countries would create an imbalance between
global saving and investment, and may lead to a rise in the interest
rate to restore equilibrium. 2/ If the elasticity of investment with
respect to interest is low, the crowding-out of private investment would
be so small that an increase in fiscal expansion would have a positive
effect on domestic absorption and output in the industrial countries
(see Appendix 1 for details). The conditions under which an expan-
sionary fiscal policy leads only to a smaller increase in the interest
rate also imply a greater expansionary effect on output.

Given the current account constraint as specified in equation (3)
or (3'), an expansionary fiscal policy would worsen (improve) the terms
of trade of the developing countries 1f the favorable output effect
operating through higher exports of the developing countries is less
(more) than the increased external debt servicing owing to higher
interest rate, resulting in a decline (increase) in imports and a
reduction (increase) in the developing countries' growth rate. Thus, on
the one hand, the developing countries whose external debt servicing
obligations are not tied to market interest rates may benefit from
fiscal expansion in the industrial countries in the short run. On the
other hand, for the heavily indebted developing countries with a large
proportion of debt contracted at floating market rates, a higher
interest rate may lead to severe 1mport compression, lower output
growth, and a deterioration in the budget deficit in the absence of
additional adjustment measures.

This simple model does not, of course, fully capture the long-run
impact of fiscal policy changes. While a higher real interest rate may
be expected to continue, the effects on output, the exchange rate, and
the current account may be altered or reversed substantially over time
as the process of capital formation is adversely affected by higher

1/ Empirical observations generally suggest that neither complete
debt neutrality nor the full inclusion of government bonds in private
net wealth is supported on the basis of the data; for more on empirical
observations, see Kochin (1974), Tanner (1974), Buiter and Tobin (1979),
and Masson and Knight (1986).

2/ The relationship between the fiscal deficit and interest rates was
found to be significant for the United States by Muller and Price
(1984), Leeuw and Holloway (1985), and Bovenberg (1988).



interest rates, and as the process of asset and wealth accumulation
influences saving and investment behavior and the flows of the balance
of payments. These longer-term aspects of the effects of fiscal policy
changes are considered through simulation experiments in Section IV.

The model presented in this section is broadly consistent with the
stylized facts of the period 1979-85. The average real interest rate
increased by more than 4 percentage points during 1979-85, when the
composite fiscal balance of the major industrial countries increased by
more than 2 percentage points in relation tc GNP (Table 1). 1In line
with the higher interest rate, debt service payments of developing
countries increased by 70 percent during 1979-85 in terms of U.S.
dollars and, in relation to exports of goods and services, they
increased rapidly from 14 percent in 1979 to 20.5 percent in 1985. The
payment obligations of the heavily indebted countries increased at a
much faster rate from around 30 percent of exports of goods and services
in 1980 to about 50 percent by 1982. 1/ Furthermore, a deterioration in
the terms of trade and a decline in gross capital formation also contri-
buted to a marked slowdown in economic growth in the developing coun-
tries. Both reduced imports and slower economic growth contributed to a
slower growth in revenue and, together with an increase in expenditure
through higher interest payments, they led to a doubling of the fiscal
deficit to around 5 percent of GDP.

Notwithstanding the qualitative inferences which may be made from
these preliminary observations, a number of empirical questions remain
unresolved. First, how significant, in quantitative terms, is the
effect of a change in the fiscal deficit in the industrial countries on
the fiscal outturn for the developing countries? Second, what are the
long-run effects on the key endogenous variables, when the dynamic
processes described above are taken into account? We need a dynamic
empirical model to answer these questions even in a very simplified way,
and such a model is considered in the next section.

I1I. The Simulation Model

The simulations were carried out on a medium-sized model! incor-
porating 12 behavioral equations and 30 definitional equations or
identities. In essence, the structure of the model is very similar to
that of Section II. However, in order to take into account the longer-
term effects of a fiscal expansion, that model has been expanded to
include important stock-flow constraints, and the role played by rela-
tive prices has been expanded. For example, as shown in Section TII.l
below, real interest rates and national income are still determined by

1/ 1In the following years the debt service ratio for the heavily
indebted countries declined to around 40 percent, owing to rescheduling
agreements with the creditors and to increases in exports resulting from
the world economic recovery.




Table 1 .

Selected Variables for the Industrial and Developing Countries, 1979-85

1979 1980 1981 1982 1983 1984 1985
Fiscal balance (central government) }]
Industrial countries
Unad justed fiscal balance -2.8 -3.3 -3.6 -4,6 -5.4 ~-5.0 -4,9
Cyclically adjusted balance -3.0 -2.9 -2.7 -2.7 -3.5 -3.7 -3.7
Developing countries ~-2.4 -1.5 -3.6 -5.4 -5.6 ~-4.7 -4.6
Interest rate (nominal) 2/ 9.9 12.7 14.2 11.7 9.2 9.7 8.5
Interest rate (real) 3/ 0.8 1.0 4.3 4.7 4.3 5.1 4.4
Central government fnterest expenditure
. (in percent of total expenditure
and net lending)
Industrial countries 7.0 7.5 7.6 8.3 8.8 9.7 10.5
Developing countries 6.9 6.3 7.2 8.7 11.0 13.1 1l4.4
0f which:
Non-o01l developing countries (7.6) (6.9) (8.2) (9.8) (12.4) (14.8) (16.3)
Real GDP/GNP
Industrial countries 4/ 3.4 1.3 1.4 -0.4 2.7 4.7 3.0
Developing countries 5/ 4.2 3.5 2.1 1.6 1.4 4.1 3.2
0f which: -
15 heavily indebted countries (6.1) (5.0) (0.5) (~0.4) (-3.4) (2.2) (3.1)
Debt service payments of developing countries
In percent of exports of goods and services 14.1 12.9 16.2 19.5 18.9 20.1 20.5
Of which: 15 heavily indebted countries (34.7) (29.6) (39.0) (49.4) (42.5) (41.1) (38.7)
In billions of U.S. dollars 82.6 100.5 127.4 138.1 127.6 142.1 140.3
Terms of trade for primary product exporters 6/ 0.3 -7.4 -10.3 -5.9 1.5 3.9 -3.7
Gross capital formation (in percent of GDP)
Developing countries 25.9 25.9 25.5 24.3 23.3 22.9 22.4
0f which:
15 heavily 1indebted countries (24.9) (24.7) (24.5) (22.3) (18.2) (17.4) (16.5)

Sources:
Statistics Yearbook (various issues).

}/ In percent of GNP/GDP; for the industrial countries, the data cover seven major industrial

countries.

International Monetary Fund, World Economic OQutlook (April 1987), and Government Finance

2/ Weighted averages of short-term nominal interest rates of the seven major industrial countries.
3/ The composite consumer price increase of the industrial countries has been used as the price

deflator.

4/ Annual percentage change in the composite real GNP.
5/ Annual percentage change in the composite real GDP.

6/ Annual percentage change.



e interaction of savings and investment decisions with the current
count in a similar fashion to equations (1) and (2) above. 1/ To
ring in dynamic factors, real GDP is made a function of potential
output which, in turn, depends on the capital stock and investment} and
consumption depends on consumers' wealth, which reflects the size of
previous government deficits, current account surpluses, and invest-
ment. Equally, the forms of the import and export equations in the
empirical model are similar to those embodied in equation (5) of
Section II. The main difference here is that we explicitly allow

for the ettects of import compression on exports, as described in
Secrion IIT.2 below. Analogous to the analytical model, we consider
both fixed and flexible-price specifications for the developing coun-
tries. We allow for some interaction among the financing of the fiscal
deficit, money supply, and domestic price determination in the devel-
oplng countries.

o

The behavioral equations and estimates of their parameters are
based on a survey of the existing empirical literature. In cases where
the estimated parameter values tend to vary among countries, we gene-
rally used a value in the mid-range. The data used are largely taken
from the IMF, International Financial Statistics, Government Finance
Statistics Yearbook, and from various issues of the World Economic
Qutlook. Stock variables, which are endogenous to the model in a
dynamic context {(e.g., private sector wealth, public sector debt, and
capital stock), are estimated by accumulating the relevant flows. The
baseline values of some key economic variables used in the simulations
are set out in Table 2.

This section provides only a brief description of the structure of
the model and its key equations, while a full description of the simula-
tion model and a discussion of the associated parameters are provided in
Appendix II. The model can be broadly divided into three parts: the
real sector in the industrial countries, in which the real interest rate
1s determined; the trade sector, through which the effects of external
shocks are transmitted to the developing countries; and the real and
fiscal sectors in the developing countries, which describe how changes
in the external environment affect developing countries.

1. The real sector in industrial countries

The real sector in industrial countries 1s composed of three basic
relationships determining output, consumption, and investment., Capacity
output 1s derived from a simple Cobb-Douglas function containing the
capital stock and labor, with the capital stock endogenously determined
from the investment function described below and labor supply taken as
exogenous. The output function essentially describes changes in output

1/ Except that the empirical model has an equation for consumption
rather than savings, as consumption functions have been more commonly
estimated in econometric work.
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Table 2. Baseline Values of Main Economic Variables Used in the Simulations

1977 1978 1979 1980 1981 1982 1983 1984

(In percent of GDP)

Industrial countries

Fiscal deficit -3.3 -3.4 -3.0 -3.5 -3.9 4.4 =5.7 =5.0

(In millions of U.S. dollars)

Non-oil developing

countries

Exports 1/ 124.0 139.8 178.3 212.3  206.0 200,2 205.6 235.4

Imports 1/ 135.6 166.0 203.7 247.0 251.4 225.2 212.8 227.0

Interest payments 14.3 22.0 32.2 49.2 66.9 78.1 71.0 79.2

Current account
deficit -21.7 -31.6 -48.5 -75.2 -94.5 -72.1 -36.5 -21.9

External debt 359.0 390.6 439.1 524.9 621.1 708.0 748.5 793.4

(In percent of GDP)

Revenue 2/ 19.4 19.6 19.6 19.9 20.1 20.4 20.4 19.9
Import taxes 3.3 3.3 3.3 3.5 3.3 3.4 3.1 2.9
Other 16.1 16.2 16.3 16.3 16.8 16.9 17.3 17.0

Expenditure 23.7 23.7 23.7 24,2 25.8 27.2 26.6 25.8
Interest 1.6 1.8 1.8 1.7 2.2 2.8 3.4 3.9
Other 22,1 21.9 21.8 22.5 23.6 24.4 23.2 21.9

Fiscal deficit -3.6 -3.5 -3.2 -3.7 -5.0 -6.2 -5.6 -5.2

1/ Exports to and imports from industrial countries.
2/ Excluding grants.



- 12 -

from the baseline level, with higher real capacity output (YCR) leading
to higher real output over a period (see Appendix II for detailed
information). Output growth can also be temporarily disturbed by
changes in real government expenditure.

AlnY = alln(YCR/Y)_l + 8, ¢ 5 e Aln(G/P) ay, 8, >0

1 1

Based on empirical estimates for the United Kingdom made by Laidler
and 0'Shea (1980), a 1 percent increase in real government expenditure
(G/P) is assumed to give rise to a 0.15 percent increase in real GDP,
when 6, the Ricardian constant, is 0.5.

. The consumption function is based on the formulation of Blinder and
Deaton (1985):

a B YZNR + 62EINF

(cp/p) = (W/P) 2. (YDIS/P) 2, e a,, 8.> 03 6. <0

27 P2 Tor ©2

Real private consumption (CP/P) is positively dependent on real wealth
(W/P) and real disposable income (YDIS/P), and negatively dependent on
nominal interest rates (NR) and expected inflation (EINF). 1/

Disposable income is defined to exclude the portion of savings that take
place to offset changes in the real government deficit (the Barro-
Ricardo effect).

Since the interest elasticity of consumption, Yoo is a key
parameter in the simulations, a brief discussion of 1ts value may be
helpful. On purely technical grounds, y, is expected to be negative in
sign, as an increase in interest rates ehcourages saving. 2/ Blinder
and Deaton, like other researchers, have significant difficulties in
finding a stable and well-determined estimate. Their estimates (for the
United States) vary from -2.3 to -0.8, with the former being slightly
better in econometric terms than the latter. In our baseline simulation
we assume vy, = —-0.8, which appears intultively reasonable and closer to
other resulgs {for example, Masson and Knight (1986)). The sensitivity
of the results to the value of this parameter is examined in Section IV
below.

1/ See Blinder and Deaton (1985) for a discussion of why the nominal,
rather than real, interest rate appears to matter. In our model, the
two are effectively the same. Other variables which Blinder and Deaton
find significant (for example, the relative price of consumer durables)
have been omitted.

2/ Note that the income effect of higher interest rates on wealth
holders is taken into account in the definition of disposable income,
YDIS.




The investment function is based on Masson and Knight's formula-
tion:
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Investment is positively related to the gap between actual output
and capacity output, and negatively related to the real interest rate
(R) and to the capital stock (K) in the previous period. This equation
implies that real private investment adjusts, with a lag, to an optimal
capital stock, dependent on both real interest rates and expected output
(proxied by actual output). 1/

Finally, the identity
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closes the system. With the current account determined also by export
and import equations, as described below, this relationship can essen-
tially be seen as the equation determining the real interest rate,
bringing domestic absorption into line with the current account.

2. Trade flows

Developing countries are assumed to face a rigid current account
constraint in nominal terms, equal to the actual current account deficit
in each year. With interest payments determined by interest rates and
the outstanding debt, this determines the trade balance.

The price and volume of exports for developing countries are deter-
mined separately, following Khan and Knight (1986). Export volume is
supply-determined, while export price reacts to equate that supply to
world demand, with a lag. Export supply itself is a function of three
factors--capital stock in the export sector (proxied by real GDP),
relative prices, and the supply of imported inputs {proxied by import
volume). Three points should be noted here. First, growth in indus-
trial countries has an immediate impact on the export price, rather than
on export supply (although this is subsequently affected by the corres-
ponding improvement in relative prices). Second, import compression
reduces export volume. Thus, if the developing countries are forced to
reduce imports, this in turn reduces exports, leading to a vicious
circle. Third, export prices for developing countries can and do differ
from the domestic prices in both industrial and developing countries,
allowing relative prices to play a role in the model.

When the nominal exchange rate is held constant, imports are
determined simply as a residual given the current account balance, the

1/ See Masson and Knight (1986) for a detailed derivation of this
formulation.



available exports, and debt-servicing obligations. In the longer term,
of course, such exchange rate rigidity is unrealistic. Therefore, in
alternative simulations, a simple import demand equation dependent on
real income and relative prices is added, with the exchange rate

ad justing to achieve the required trade balance.

3. The fiscal and real sectors in developing countries

1

he fiscal sector in developing countries
relatively straightforward. Tax revenues are directly dependent on
import value (in domestic currency) and GDP. Interest payments on
government foreign debt are related both to the exchange rate and to a
weighted average of market and concessional interest rates. Interest
payments on domestic debt are related to domestic interest rates, which
are initially assumed fixed in nominal terms 1/. Other government
expenditures are assumed fixed in real terms. Changes in the government
deficit in developing countries, induced by external shocks or other-
wise, can be financed either by recourse to the sales of domestic
debt 2/ or by borrowing from the domestic banking system. In the latter
case, the increase in money stock adds to inflation through a simple
price equation similar o that of Khan and Knight (1982). Real GDP in
developing countries (Y") is specified as a function of import volume
(MV7).
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in(Y') = a,2n(MV ); a, >0
This formulation ignores many important factors, but it 1s suffi-
cient for our purposes in allowing us to focus on the effects of import
compression on developing country growth., The coefficient a, is set
equal to 0.3 (see the survey by Goldsborough and Zaidi (19863).

Overall, the model works broadly as the theoretical model described
in Section II. However, in the longer term, the temporary boost to
industrial countries' GCDP caused by the fiscal expansion wears off and--
reflecting reduced investment and thus lower capacity output--real CDP
falls below the baseline level, lowering developing country exports. In
addition, a sustained higher government deficit adds significantly to
private sector wealth, and the higher interest payments boost disposable
income. If the Ricardian constant is less than 1, both these factors
tend to increase consumption, creating an upward pressure on interest
rates and adding to the import compression faced by developing
countries.

1/ The capital market in developing countries is assumed to be
completely insulated from that of industrial countries, so developing
countries' interest rates are independent of those in industrial
countries. In the alternative simulation, however, domestic interest
rate is assumed to change in line with domestic inflation,

2/ Not by borrowing abroad, as we assume that foreign borrowing by
developing countries is fixed.




IV. The Simulation Results

Before turning to the simulation results themselves, some brief
introductory comments may be helpful. First, the simulation model was
calibrated to produce the actual outturn over the period 1976-84 with
the given policy stance. The results of changes in policies are there-
fore all expressed in terms of differences from this baseline. Second,
as noted above, the effects of a fiscal policy change depend critically
on policy responses to that change in other areas in both industrial and
developing countries. We assume that monetary policy in industrial
countries is adjusted to maintain prices at the baseline level, 1/ while
in developing countries it adjusts only to take into account any_changes
resulting from the monetary financing of the government deficit. In the
first round of simulations, the exchange rate and the domestic interest
rate in the developing countries are assumed fixed at the baseline
levels. In later simulations, we examine the effects of allowing
interest and exchange rates in the developing countries to adjust, in
line with some simple policy rules described below.

1. A sustained Increase in expenditure in industrial countries

The model was first used to examine the effects of a sustained
debt-financed increase in government expenditure, sufficient to increase
the fiscal deficit by about ! percent of GDP in the first year, and
maintained in real terms thereafter. 2/

a. The macroeconomic effects

The macroeconomic impact of the fiscal expansion can be divided
intc two stages. In the first year, the fiscal stimulus raises real GDP
in the industrial countries by about 0.5 percent and the real interest
rate by about 1.4 percentage points (Table 3 and Chart 1). The boost in
industrial countries' demand results in some increase in developing
countries' export prices, but this is more than offset by the effect of
higher interest rates on their debt service payments. Consequently, in
the short run, import volume falls--which further weakens exports~-and
results in a 0.4 percentage point fall in real GDP.

In the medium term, the effects of the initial fiscal stimulus on
industrial countries' income die away, as economic activity moves back
in line with underlying supply conditions. Government debt and govern-
ment interest payments in industrial countries continue to mount and
exert a significant effect on consumption, reducing the level of savings
available to finance the deficit at current interest rates. At the same

1/ This implies that changes in nominal and real interest rates in
industrial countries are identical.

2/ The actual increase in expenditure applied was about 0.8 percent
of GDP. However, the ensuing rise in interest rates increases the ratio
of interest payments to GDP, accounting for the remaining 0.2 percent.
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Table 3. The Effects of a Sustained Increase
in Government Expenditure 1/

Years After Initial Expansion

0 1 2 7

(Deviations from the baseline values; in percent)

(Percentage difference)

Industrial countries

Real GDP 0.5 0.2 -0.1 -0.2
Real consumption -0.5 -0.8 -1.1 -0.9
Real interest rate 1.4 1.4 1.7 2,1

(In percent of GDP)

Fiscal deficit 1.0 1.1 2.0 2,6
Government interest payments 0.2 0.3 1.1 1.7
(Percentage difference)
Developing countries 2/
Real GDP -0.4 -0.4 -0.5 -1.3
Real GNP -0.7 -0.6 -0.8 -1.8
Consumer price index 0.2 0.5 1.4 2.7
Import volume -2.0 -2.0 -3.1 -7.7
Export volume -0.3 -0.5 -1.3 -3.3
Export prices 0.7 0.7 0.4 0.6
(In percent of GDP)
Government expenditure 0.2 0.2 0.2 0.4
Interest payments 0.1 0.1 0.1 0.1
Other 0.1 0.1 0.1 0.3
Government revenue - - -0.1 -0.1
Trade taxes -- - -0.1 -0.2
Other . ~-= - -- --
Fiscal deficit 0.2 0.2 0.3 0.6

1/ Assumes a sustained debt-financed increase in government expenditure in
the industrial countries, sufficient to increase the fiscal deficit by
1 percent of GDP in the first year,

2/ Fiscal deficit is assumed to be money-financed.
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CHART 1

A SUSTAINED INCREASE IN GOVERNMENT EXPENDITURE

(Differences from baseline)
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time, the reduction in capacity output caused by the reduced investment
results in a fall in real GDP. Both these factors increase the global
real interest rate (2.6 percentage points from the baseline) and weaken
the demand for imports from the developing countries. Consequent
turther compression of imports in the developing countries reinforces
the weakness of exports and significantly reduces the growth of real GDP

(1.3 percent of GDP),

b. Effects on developing countries' fiscal deficit

The overall deficit deteriorates by 0.6-0.8 percent of GDP in the
medium term. While the ultimate effect on the fiscal balance is broadly
similar whether the deficits are financed by additional bank credit or
by debt financing, the channels are somewhat different. In the money-
tinanced case, real GDP falls by a large amount; the bulk of the
increase in the deficit is due to an increase in expenditure in relation
to GDP (as expenditure is assumed to be maintained in real terms). The
increase in interest payments and the decrease in revenue contribute
moderately toward fiscal deterioration in relation to GDP.

In the case of debt financing, lower recourse to monetary financing
results in lower price inflation, increasing export prof1tab111ty

CLVEU Llltf current

account constraint and the assumption of a fixed
nominal exchange rate, this implies somewhat higher imports and real GDP
A rhawa £aema Faw =—aouptmiioag A rthaoacas Faunrabhla davyusl Aarmantra aws
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more than offset by the growth 1n government debt, which results in-
ranid oraowth In intrarect navmentec and the medium-rarm Ficecal autturn ia
rapid growth in interest payments, and the medium-term tfiscal outturn is
broadly similar to the money-financed scenario described above.
c. Sensitivity with respect to changes in the

values of key parameters

Sensitivity analyses based on changes 1n six lmportant parameters,
and expressed in terms of the differences from the baseline scenario,
show that changes in the values of three key parameters-~the interest
elasticity of consumption, the Ricardian constant, and the interest
elasticity of Investment--can have significant quantitative effects on
the results (Table 4). The impact of changes in the first two of these
parameters increases over time, as the effect of the fiscal expansion on
wealth and disposable income increases. If the interest elasticity of
consumption 1is zero, the entire burden of adjustment has to be borne by
investment, requiring a very large increase in the interest rate.
Changes in the interest elasticity of investment, however, have dimi-
nishing effects over time as neither wealth nor disposable income
directly influences investment in the model.

Relaxing the current account constraint would, of course, signifi-
cantly enhance growth in the short termj in the longer term, however,
the favorable effect would fall substantially as a result of increased

= ~AE Emnen e b

interest payneﬁis on the higher level of foreign debt if accommodati ing
finance 1s not available. Finally, the greater the outstanding foreign
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Table 4. Sensitivity Analyses

Short Term 1/

Medium Term 2/

Real Real
interest Developing countries interest Developing countries
rates GDP Deficit rates GDP Deficit
Baseline 1.4 -0.4 0.2 2.1 -1.3 0.6
Change long-term
interest elasticity
of consumption from:
(a) -0.8 to O 3.2 -1.1 0.6 5.4 -11.2 4,5
(b) -0.8 to -0.5 1.8 -0.5 0.3 3.2 -2.0 0.8
(c) -0.8 to -2.5 -0.7 -0.1 0.1 0.7 -0.4 0.2
Change 1nterest
elasticity of
investment from:
-0.8 to -0.4 1.8 -0.5 0.3 2.4 -1.5 0.6
Reduce Ricardian
constant from:
0.5 to 0.25 1.3 -0.3 0.2 2.9 -1.8 0.8
Eliminate import
constraint on
developing country
exports 1.4 -0.3 0.2 2.1 -1.0 0.5
Relax current
account constraint by
2 percent of 1imports 1.8 0.7 -0.1 2.3 -1.3 0.6
Increase original
debt stock by
25 percent 1.4 -0.5 0.3 2.1 -1.5 0.6

1/ The first year.

2/ By the eighth year.
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CHART 2

A SUSTAINED INCREASE IN GOVERNMENT EXPENDITURE WITH
FLEXIBLE EXCHANGE AND INTEREST RATES IN DEVELOPING COUNTRIES

(Differences from baseline)
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of Ut‘_’lCLUPLHg countries, tne Ldrger the reduction 1in grow wth caused
by the tiscal expansion in the industrial countries. The impact of
higher interest payments on real interest rates is negligible.
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Overall, the results are qualitatively, if not always gquantita-
tively, robust to changes in parameter values within empirically

plausible ranges.

2. The transmission of fiscal shocks with exchange and
interest rate “tlexibility"” in developing countries

We define a flexible domestic interest rate policy as one which
adjusts lnterest rates upward or downward from the baseline level in
response to changes in inflation, effectively maintaining the real
interest rate in each period. Similarly, a flexible exchange rate
policy implies adjustments in the exchange rate to bring about the
required strengthening of the trade balance in the face of higher
interest payments, given the current account constraint.

The devaluation of the exchange rate boosts exports, reduces the
degree of import compression, and reduces the fall in real GDP in the
developing countries by approximately one half (Chart 2). The effects
of these flexibilities (in the interest and exchange rates) on the
fiscal deficit of the developing countries are, however, not unambi-
guously clear. 1/ The deficit increases in the initial years owing to
sharply higher interest payments on foreign and domestic public debt
resulting from the exchange rate depreciation and a higher nominal
interest rate. In the medium term, under both the money-financing or
debt-financing cases, the overall fiscal deficit increases marginally
less than in the fixed price scenarios described earlier., Deficit
financing through domestic bank borrowing increases inflation and
requires a much larger nominal devaluation to achieve the necessary real
depreciation of the exchange rate. 1In the bond-financing cases,
inflation is lower and, consequently, the domestic interest rates and
the fiscal deficit are initially lower. In the medium term, however,
government debt and interest payments increase rapidly in relation to
GDP, with consequent adverse effects on the fiscal deficirt.

A policy of maintaining the domestic interest rate unchanged in
nominal terms may improve the fiscal deficit in the short term.
However, in the medium term, this policy would reduce the attractiveness
ol government bonds tc the private sector and would eventually imply
financing the deficit through inflationary means, with all the
disadvantages that that entails.

1/ The quantitative results of the following simulations are subject
to considerable margins of error, owing to a lack of information on the
structure of government debt in developing countries. In the
simulations, it 1s assumed that 50 percent of domestic government debt
would be subject to the flexible interest rate policy.
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3. The effect of maintaining industrial countries'
fiscal deficits at the 1977 level

Finally, we consider the outcome of maintaining the industrial
countries' fiscal deficit at its 1977 level (approximately 3 percent of
GDP), assuming policies in developing countries remain fixed in the
sense of Section IV.l. 1/ In the first few years, the effect would have
been minimal since the industrial countries' deficit remained stable in
relation to GDP (Chart 3). From 1980 onward, however, the containment
of the fiscal deficit in the industrial countries would have signifi-
cantly lowered the global interest rate and the developing countries'
fiscal deficit.

The simulations suggest that real GDP in the industrial countries
would have fallen by an average of about one third of 1 percent during
1980-83; real interest rates would have been 1 percentage point lower in
1981, and nearly 3 percentage points lower in 1983 (when the actual
deficit peaked). Developing country interest payments would have fallen
sharply, allowing imports to increase by 4 percent in real terms by
1984, and real GDP could have been about 0.8 percent higher than in the
baseline.

The fiscal situation of developing countries also would have
improved by about 0.4 percent of GDP by the end of the period. 1In all,
about one fifth of the increase in the overall developing country tiscal
deficit between 1977 and 1984 could be ascribed to the fiscal expansion
in the industrial countries.

V. Conclusions

Both the analytical and empirical analyses presented in this paper
suggest thart, for plausible values of key parameters, an increase in the
fiscal deficit of the industrial countries causes higher real interest
rates leading to an increase in external debt service payments. Where
developing countries face a current account constraint, these higher
debt service payments generally more than offset the boost to exports
caused by high demand in industrial countries, and result in import
compression and slower growth. The fiscal deficit of the developing
countries also tends to increase, owing to lower revenue (from import
duties and domestic-based taxes) and higher outlays (in relation to
GDP).

1/ A reduction in the industrial countries' fiscal deficit would,
under flexible policies, imply an appreciation of the exchange rate and
lower domestic interest rates in developing countries. Since the
exchange rate is likely to have been overvalued and domestic interest
rates are too low in developing countries, this would seem a perverse
reaction and the assumption of fixed policies seems more reasonable.
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CHART 3

MAINTAINING THE FISCAL DEFICIT IN INDUSTRIAL COUNTRIES
AT ITS 1977 LEVEL AS A PERCENT OF GDP

(Differences from baseline)
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The quantitative ettects, of course, vary considerably among
difterent economies depending, inter alia, on the size of their external
debt, the dependence of their outputs on imports, and the share of taxes
coming from international trade. The heavily indebted countries are
likely to be the most adversely affected, while some other countries
with limited commercial borrowing from external sources and external
financing mostly from official or multilateral sources are probably not
much adversely affected in the short run. In the aggregate, however,
our simulations suggest that if the industrial countries had held their
tiscal deficits at the level of 1977, the f[iscal deficit in developing
countries would have been almost half a percent of GDP lower by
1983-84. The simulations also indicate that 1f the exchange rate is
allowed to adjust in response to external developments, the adverse
effects on both output and the budget deficit would be sharply lower in
the medium term compared with the fixed-price scenarioc.

However, it should be emphasized that the higher fiscal deficit in
the industrial countries can explain only around one fifth of the fiscal
deterloration in the developing countries in recent years. In many
developing countries, the increase in public spending was due to invest-
ments 1in inappropriate or unsuccessful projects, the continued operation
of i1nefficient projects and enterprises originating from past invest-
ments, or a general 1ncrease in public sector operations with social
progress without a commensurate increase in the revenue base. Other
external shocks, such as terms of trade deterioration (apart from the
fiscal deficit-induced terms of trade effect discussed in this paper),
economic recession in the industrial countries, trade restrictions,
etc., also led to slower growth and a higher fiscal deficit in the
developing countries during the same period. Furthermore, inadequate
ad justments to external shocks or anti-recessionary policies in many
developing countries might have also contributed to the higher fiscal
deficit.

A number of policy recommendations follow from our analysis.
First, reductions in the fiscal deficits of the industrial countries are
likely to improve the growth prospects and fiscal position of developing
countries because lower glcobal interest rates will ease the availability
of imports. This conclusion differs somewhat from the standard
analysis, which suggests that higher fiscal deficits in industrial
countries stimulate growth in developing countries; while the standard
open-economy models emphasize the transmission of output effect, this
paper also highlights the role of the interest rate, the burden of
external debt, and the current account constraint. We are aware that
this paper does not exhaustively cover all the channels through which
international transmission may take place; however, we have limited our
analysis to focus on the 1mportant ones based on stylized facts.

Second, when the developing countries face a rigid current account
constraint, as we have assumed in this paper, increases 1n interest
rates are particularly important in transmitting shocks trom the
industrial to the developing countries. The latter would benefit
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substantially from policies aimed at lowering the global interest rate
and from measures to increase capital flows to the developing
countries. Third, the impact of higher fiscal deficits in industrial
countries on developing countries is partly mitigated if the latter
follows a flexible exchange rate policy.
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An Analytical Exposition of the Model

The total differential of a simplified version of the system of
equations (1)-(4) can be expressed in matrix form as:

(1 - FpehAy) (=Fp.Ag) 0 0 dy Fa-8p
ry = g dD
Xy -SER"(R) -M 0 dp 0
SFF LMy —E LMy -Fi X 1 dy” 0
Me Y Mo R X-%p

where a subscript (i) to a function (F) denotes diffsrentiation of that
function with respect to that variable (i.e., F; = %T)'

Civen the simplified structure of the model, the first two
equations determining output and the interest rate in the industrial
countries are simultanecus. Once these two equations are solved, the
equilibrium values for Y and R can be substituted in equations (3) and
(4), along with the current account constraint, to solve for the
relative price and output level in the developing countries.

The total differential of the subsystem represented by equations
(1) and (2) is

[ ] ) ]

(1 - Fp.ay) (-FA.AR) dy Fp-Ap

y (sg - Ig) (1-8)

| _ L -

The determinant of the coefficient matrix, &, 1is

6 =(1-F, ¢ Ay) (g = Iz) + Sy (F, * Ap)
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which, given the normal assumptions about partial derivatives, is of an
indeterminate sign. If the sensitivity of absorption with respect to
interest is small, A would be positive. A.change in the fiscal deficit
of the industrial countries has the following effects on the interest
rate and output in the industrial countries:

(FA . AD) . (sR - IR) + (1 - 98) FA . AR

4

dD A

R _ (1 -8) o (1 - FA . AY) - (FA . AD) . sY
dD A

As expected, both the interest rate and output effects of an increase in
the fiscal deficit are ambiguous, even if we assume A > 0. However,
output in the industrial countries would expand if the sensitivity of
absorption with respect to fiscal deficit is high and the interest
sensitivity of domestic absorption is relatively small. Moreover, the
output effect would be larger the greater the Barro-Ricardo effect,
which would tend to dampen the effect on the interest rate.

If D > 0, the effect of fiscal expansion on the interest rate would be
higger the smaller are 6 and the sensitivity of absorption to fiscal
deficit. Thus, the conditions under which an expansionary fiscal policy
leads to a smaller increase in the interest rate would also lead to a
greater expansionary effect on output.

The effect of a change in the fiscal deficit on the relative price
(of the developing countries' output in terms of the industrial
countries' output) may be observed by taking the total differential of
equation (3):

‘.
v

dp _ Xy o PR ar
dD M“ db M* dD
p p

If we assume that %% and %% are both positive, then the relative price
would decrease or 1ncrease depending on the relative strength of the
negative effect from the interest rate increase and the positive effect
from output expansion in the industrial countries. An increase in the
interest rate would cause higher interest payments for the developing

countries, and lead to a compression of imports through a reduction in
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FIGURE 1|

AFFENDIX 1

Effects of a Change in Fiscal Deficit on Output,
Interest Rate, and Exchange Rate
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the relative price of the developing countries' output in terms of the
industrial countries' output. On the other hand, an increase in output
in the industrial countries would allow for more exports from the
developing countries, leading to an easing of import availability
through an increase in the relative price given the current account
constraint., If the interest rate effect dominates, —% < 0, that is, the
relative price or the terms of trade would deteriorate for the
developing countries and the reverse would happen if the output effect
dominates,

The effect of a change in the fiscal deficit on output in the
developing countries can be similarly expressed as:

dy"_ x dy %%
R L T R T I R

-
*
[o9%
o
>*
>
[o%
gl

Q.
o]

Once agaln, the direction of change in output in the developing
countries is ambiguous, and would remain so even if we assume (as is
likely) that ) and D > 0 and —% < 0. An expansion of output in the
industrial countries resulting ?rom a higher fiscal deficit would
increase the exports of the developing countries and, through the
current account constraint, increase the imports and output of the
developing countries. An increase in the interest rate and a
deterioration in the terms of trade would both reduce the imports of the
developing countries and contribute to a reduction in output. Thus, an
expansion in the fiscal deficit may easily contribute to a reduction in
output in the developing countries through a higher interest rate.

The effects of an increase in the industrial countries' fiscal
deficit on the global real interest rate, on the relative price, and on
the levels of economic activity in the two groups of countries may be
illustrated in terms of a four-quadrant diagram (Figure l). 1In
quadrant T (the upper right-hand quadrant), we show the locus of
combinations of real interest rates and output of the industrial
countries (SI) which, for a given public sector fiscal position (D),
equate the ex ante private saving-investment balance with the ex ante
current account balance for the industrial countries. The SI locus
slopes downward because of our assumption that a rise 1n interest rate
causes the desired investment to fall relative to intended savings,
leading to an improvement in the current account balance in real terms;
given the constraint on the current account, output must decline to
ensure equality in the new desired pattern of savings and investment.
The locus of the constrained current account balance, for a given level
of the relative price, Ex(po), slopes upward in (Y, R) space. The SI
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locus for the industrial countries and the locus of current account
constraint for the developing countries, given the initial fiscal
balance (D ), interest rate (R ) and the relative price (po), are shown
in (Y, ) space in quadrant II Analogously, the saving-investment
locus for a given budget deficit and output in the industrial countries
and the constrained current account balance for the developing country
(given the industrial countries' output level) are shown in quadrant IV
(the lower right-hand panel). The initial equilibrium interest rate
(RO), the relative price (po), and the output levels in the two
countries (YO and YO) are characterized by the intersection of the two
loci in each quadrant (at points shown as AO) for a given level of the
fiscal deficit in the industrial countries.

This diagrammatic presentation, notwithstanding the underlying
simplifications, enables us to capture simultaneously the effects of a
change in fiscal deficit or of shifts in other exogenous variables in
the industrial countries on the real interest rate, relative price, and
output levels. Suppose that the industrial countries experience an
expansionary fiscal policy or an autonomous increase in private sector
investment, or some combination of the two. The effects of this
increase are illustrated by shifts in the SI and CA curves in all three
quadrants. Alchough the shift in each quadrant could be described in
several stages, we show only the short-run final positions to reveal the
analytical conclusions.

Starting from the first quadrant, the expansionary fiscal policy
shifts the SI(DO) locus to SI'(Dl), showing an increase 1in real interest
rates to R, and an expansion of output of the industrial countries to Y,
from Ry and Y, respectively. In the fourth quadrant, the SI(DO, YO)
locus would correspondingly shift to SI'(Dy, Y,), and the locus
of the current account constraint would shift to CA(Y.); the equilibrium
relative price corresponding to the interest rate Ry would decline to
py. The new equilibrium levels of income would be determined in the
second quadrant at A; or A,, the intersection of SI (Dl’ Py Ry )
with CA (Dl’ Py R ) or with CA (D P Rl) Thus, under thls
scenar1o, the new short run equ111br1um would 1nvolve a higher world
interest rate, a deterioration of the developing countries' terms of
trade, and output expansions in the industrial countries. The new
short-run equilibrium, however, would not necessarily imply an increase
in output for the developing countries even if output expands in the
industrial countries. If the output expansion in the industrial
countries is not very strong owing to offsetting negative effects
from a higher interest rate, the secondary effects of this weak output
expansion on the developing countries would easily be outweighed by the

negative effects of the higher interest rate; the EX(DO, Py RO) curve
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in the second quadrant may shift rightward to, say, ﬁl(Dl, Pys Rl)'
If the developing countries are heavily indebted, this kind of adverse
shift is certainly possible, and the developing countries' output
would decline as shown at the intersection of al(Dl, Pys Rl) and
SI'(Dy, py, Ry) in the second quadrant.
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I. The Simulation Model

The basic model consists of the following equations: 1/

A. Industrial Countries

Fiscal policy

1. GDEBT = GDEBT(-1) + GEXPO + GINT - GREV - MONFIN

AT o

2. GINT = GDEBT(-1) s RN
3. GDEFR = (GDEBT/P-GDEBT(-1)/P(-1)) e P
4. 1nGREV = 1nGREV(-1) + A; In(Y/Y¥(-1))
(1.0)
Real sector
5. 1nYCR = A, ® 1n (K(-1)/P(-1))
(0.333)
6. YC = YCR o P

7. 1In(Y/Y(-1)) = A31n(YCR(-l)/Y(-1)) + A, *0B e Aln(GEXPOR)

(0.5) (0.296) (0.5)

8. YGNP = Y @ P - UT + RN o FA(-1) e (1-F) + RF e FA(-1) ¢ F
9. 1/YC = Ag * R + A, o YN/YC + Ag * K(-1)/Yc(-1)
(0.17) (0.34) (-0.13)
10. In(CP/P) = Ag ® Ayoln(YDIS/P) + Allln(W/P) + Aj,NR
(0.5) (0.53) (0.25) (-0.14)
+ Al31n(P/P(-1)) + (1—A9) In(CP(-1)/P(-1))
(-1.5) (0.5)

11. YDIS = YGNP -~ GREV + GINT ~ (1 - 8) D

(0.5)

1/ The figures directly below the coefficients (within parentheses)
indicate the values of the parameters used in the simulation exercises
in the baseline scenario.
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12. K = K(-1) o (1 - 62) e P/P(-1) + 1

(0.1)

Financial sector

14, W= (1 - 8) e GDEBT(-1) + FA(-1) + K(-1)
(0.5)
15. R = RN - 1nP + 1nP(-1)

Real-external identity

16. CA = YN - CP - I - GEXPO

External sector

17. CA =X - M - UT + RN o FA(-1) o (1-F) + RF o FA(-1) o F
(0.333) (0.333)

18. M = MP o MV

19- 1nMP = Als ° l.nYN + (A16 - Als) L 1nP + Al7 L] 1nMV(—l)
(1.188) (-0.469) (-0.263)
+ A18 * 1nMP(-l)
(0.369)

20, 1nMV = Ajg ® 1n(X/P) + Ayg o In(MP/P™) + Ay, o InMV(-1)

(0.157) (0.122) (0.695)
21. CA + CA* + CAOTR = 0

22. FA = FA(-1) + CA
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Developing Countries

Real sector and prices

23, lnY* = A25 e 1n(X/P)

(0.3)

Fiscal policy

26. GREV* = GREVT* + GREVO®
27. InCREVT* = A30 o LnMP

(0.98)
28. InGREVO* = A3l e lny*

(1.12)
29. IMP* = X + XOTR
30. D* = G%* - GGRANT* - GREV¥
31. GINT* = RN (1 -8) e GDEBTF*(-1) + RNC o 8

(0.333)
+ RN* o GDEBTDL*(-1) o E

32. G* = GINT* + GEXPOR* e PD*

33. GDEBTL* = GDEBTL*(=~1) + E e (D* - MONFIN¥)

Monetary policy

34, MONL* = MONL*(~1) + MONFIN* e E
35. LnMONDR* = A3,  lnY* - A3q e ln(P(~-1)/P(-2))

(1.21) (1.21)

1

APPENDIX 1T

® GDEBTF*(-1)
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36. AlnPL = A34(1n(M0N“(-1)/PL*(—1) ~1nMONDR ) + Ays d1n(PE)

(0.33) (0.2)
+ AgeIn(P(=1) o E(-1)/PL7(-1))

(0.27)

External sector

37. FAx* FA*(-1) + CA%

b

38. FINT* = RN » FA%(=1) o (1-F) + RF & FA (-1) s F
(0.333) (0.333)

39. UT* UTOTR + UT

40. YCONP* = Y* + UT* - FINT*

In addition, the following equation for developing country import
demand was used in these simulations in which the exchange rate was
allowed to float:

4l. In(MV ) = A,5 * Ln(IMP*(=1)/P(-1))+A,; * LnYR  A,,ln(p/P¥)

(0.627) (0.327) (0.145)

C. Rest of the World

External sector

-FA* - FA

42 . FAOTR

43. CAOTR

RN ¢ FAOTR(-1) e (1-F) + RF e FAOTR(-1) e F

A variable coefficient was added into each equation to ensure that
it replicated the baseline data.

D. Definition of variables and some coefficients

The following key defines the variables used in the model. Unless
otherwise indicated, the variables with asterisks indicate that they
refer to developing countries; the suffix R indicates that the variable
i1s in real termsj the suffix L indicates that the variable is in the
currency of the developing country; and the suffix OTR indicates that
the variable refers to the rest of the world.



- 32 - APPENDIX II .

CA = current account deficit

CAOQTR = current account deficit of the rest of the world
(including the global discrepancy)

cp = private consumption

D = government deficit

E = exchange rate: units of the developing countries'
currency per unit of the industrial countries'
currency

F = proportion of foreign debt at fixed interest rates

FA = foreign assets

FINT = foreign interest payments

GDEBT = government debt

GDEBTD = government domestic debt

GDEBTF = government foreign debt

GDEFR = real government deficit (increase in real government
debt)

G = government expenditure and net lending

GEXPO= government expenditure on goods and services
(excluding interest payments)

GGRANT = government grants

GINT = government interest payments

GREV = government revenue

GREVO = government revenues from nontrade taxes

GREVT = government revenues from trade taxes

I = investment

IMP = imports

IMP* = total exports to developing countries

K = capital stock

M = imports of industrial countries from developing
countries

MON = broad money stock

MOND = money demand

MONFIN = financing of the deficit through bank borrowing

MP = import prices

MV = import volume

P = consumer price index

R = real interest rate, defined as nominal rate less
actual inflation

RF = average interest rate on fixed-rate foreign debt

RN = nominal interest rate

RNC = concessional interest rate on developing country
borrowing

Ut = unrequited transfers

W = wealth

X = exports of industrial countries to developing
countries

Y = gross domestic product (real)

YC = . capacity output (nominal)

YDIS = disposable income (nominal)

YGNP = gross national product

YN = gross domestic product (nominal)
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& = Ricardian coefficient

61 = proportion of foreign debt held on concessional
terms

8 = rate of depreciation.

ro

I1I. Values of Parameters Used in Simulations and Data Sources

The behavioral equations and estimates for their parameters are
derived from various sources, sometimes with minor adjustments. The
parameters in equations (4)-(5), (9), and (27)-(28) are estimated
directly from the data based on Knight and Masson (1986). The
parameters in equation (9) are approximate averages of those derived in
the paper for the United States, Federal Republic of Germany, and Japan.

The relationship determining output in the industrial countries
(equation (7)), as noted in the text, has essentially been improvised by
the authors. It assumes that half of the difference between real and
capacity output is eliminated within a year, but the speed of adjustment
can be affected by changes in real government expenditure (see Laidler
and 0'Shea (1980) for a similar fiscal specification; the value of Ay
was taken from their estimates).

Private sector consumption behavior (equation (10)), is based on
the "no surprise' consumption function estimated for the United States
by Blinder and Deaton (1985). Variables which are not relevant for the
analysis in this paper were omitted.

The behavioral relationships determining the developing countries'
export price (equation (19)), export volume (equation (20)), and the
imports of the developing countries (equation (41)), are based on Khan
and Knight (1981).

The equation determining real output in the developing country
(equation (23)) is based on Goldsborough and Zaidi (1986); their survey
ot the literature concludes that the value of the parameter Ayg was
between 0.14 and 0.28 for countries subject to forelgn exchange
rationing. The demand for money function (equation (35)) and the
equation determining the price level (equation (36)) in the developing
countries are taken from Khan and Knight (1981).

The data used were largely taken from the IMF, International
Financial Statistics, the Government Finance Statistics Yearbook, or
from the World Economic Outlook (April 1987). Some stock figures were
estimated by accummulating the relevant flows. The exchange rate E was
derived as the ratio of an aggregate GDP deflator for developing
countries and an estimated deflator in U.S. dollars (GDP in U.S. dollars
divided by real GDP). Full details are available from the authors on
request.
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