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ABSTRACT

Two main questions are addressed in this work. First, the evolution of public debt ideas over
the last six decades. We argue that public debt is an area of academic work in which new
developments and controversies have been highly influenced by changes in the economic
context. Second, the public debt experience of a developing economy, Colombia. We show
how the access of the country to external financing has largely depended on activity in
international capital markets, and how a long-term relationship between the country and her
creditors has been forged through historical sequences of loans, defaults, and renegotiations.
Regarding the internal public debt, we argue that it has played the role of shock absorber, and
the formalization and empirical scrutiny of this idea is central to the econometric sections.
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Essays on public debt in historical perspective. The Colombian experience.

General introduction

The public debt has been a controversial topic which has attracted the attention of politicians
and social scientists since at least the 18th century. Only this century the debate has reached
high points during extraordinary economic and political events. Some of these episodes have
not been limited to national boundaries but have had worldwide repercussions. The interwar
period is full of examples: the large public debts accumulated by major European economies
during the 1920s, the outbreak of sovereign default which spread from Latin America to East
Europe and Gerrhany in the early 1930s, and the default by the allies on World-War-I debts
with the government of the United States. Large national debts were again a subject of
contention during World War II, particularly in the United States. Finally, the developing-
country debt crisis and the likely unsustainable debt paths of some OECD economies

revived the controversy during the 1980s.

Economists have been largely involved in these debates. Admittedly, the profession has been
bound to offer explanations of the causes and effects of enlarged public debts and related

problems, and to recommend possible policy measures.

In this context of historical facts concerning public debt in both industrialized and
developing economies, and controversies in which economists have played a role, the origin
of this study was two questions. First, what have been the contributions of economists to the
public debt debate since the worldwide economic crisis of the early 1930s to the late 1980s?
Certainly, most of these contributions have been formulated in advanced economies, and to a
great extent in connection §vith economic circumstances of those economies. The second
question is concerned not with the theory of public debt, but with public debt as an historical

fact in developing economies. The record of sovereign debt since the 19th century has



widely involved developing economies, and attention has been mainly focused on the
relationship of these economies with international capital markets. No great attention is
dedicated to the internal debt, nor to the relative function of the internal and external debts in
developing economies. The second question thus bears on the historical experience with
public debt of a developing economy -Colombia in our case-, and particularly, on the inter-

relationships between the external and the internal public debt.

Let us first discuss the two questions in turn, and later explain how we plan to integrate them
into the study. Regarding the contributions to the theory of public debt, the aim is to
examine them in historical perspective. Our hypothesis is that public debt is an area of
economic research in which the influence of changing events during the last six decades has
been apparent. We do not suggest a mechanical causality running from episodes to theories,
but highlight a strong correlation between facts and the emergence or revival of theoretical
issues. The historical perspective is also akin to recognize possible links between theories,

however divergent they are, as well as similarities and disagreements.

As for the public debt experience of a developing economy, the choice of Colombia offers
some interesting features. As international debtor, the country was one of the major
borrowers during the first modern cycle of British capital exports in the 1820s. A century
afterwards, Colombia was a notable borrower during the U.S. lending boom of long-term
private funds. Recently, in the 1980s, Colombia appeared again in the list of highly-indebted
countries, and importantly, as the only commercial borrower in Latin America which did not
share in rescheduling programs during the decade. Its record as sovereign debtor does not
exhaust the richness of the Colombian experience, however. Colombia's experience with
public debt, we argue in this study, cannot be properly understood without a simultaneous
consideration of the internal and the external debt. In this work we show that for economic
and institutional reasons the external debt and the internal debt have played different
functions. This diversity of roles is crucial for the definition of our underlying model, as we

explain below.



How do we plan to integrate our two original questions in the thesis? So far the common
factor between these two questions is the historical perspective. Economists work with
models, and so our aim is to find the elements of a model which captures salient features of
the Colombian experience with public debt. There is a wealth of aspects in that experience
which a researcher well aware of the theoretical debates would be tempted to consider. We
propose to examine the following aspects which can be treated as a whole unit. First, the
share of the country in the boom-and-bust cycles of foreign lending, which make the
external credit to be largely exogenous. Second, the long-term relationship between creditors
(British and U.S. investors, developmental organizations, international commercial banks)
and debtors (national government, other government entities and corporations) which takes
the form of an implicit contract which survives possible breakups of formal debt contracts.
Third, the role of the internal public debt as a shock absorber regarding shocks on the
availability of external financing to the country, other external shocks (on exports and

imports), and government expenditure shocks.

The three aspects just mentioned form the basis of our underlying model throughout most of
the thesis (Parts II, III, and IV). We do not pretend to formalize all of them, however. For the
purpose of formal empirical analysis we will only concentrate on the third one. In order to
define a theoretical model, we look for guidance in the theoretical contributions that have
recognized a shock absorber function to the public debt. We also examine historical
evidence regarding the Colombian experience; this step is not only important but crucial,
since the different roles of both external and internal debts mentioned above is revealed by
historical documentation concerning the country, and not by theoretical priors. Additional
pertinent statistical information (e.g. trends and cycles of relevant variables) is obtained
from available sample information. In the final step we integrate all sources of information

to derive empirical econometric models.

How do we organize this thesis? We have written four parts as follows:



Part I. Contributions to the theory of public debt, 1930-90.
This part is formed by six sections which discuss the theoretical debates on public debt since
the world crisis of the 1930s. As a whole, these sections attempt to answer our first original

question.

Part II. Stylized facts on public debt in Colombia and related issues.

This part can be seen as a preamble for our econometric and historical discussions in Part III
and Part IV. In this part the reader will be informed about "broad characteristics" of the
economy during the period of study, and will receive general statistical information about

the series used in our econometric analysis.

Part ITI. The behaviour of the internal public debt in Colombia. Econometric analysis.
In this part we formally test the hypothesis of the shock absorber role of the internal public

debt. Two different models, each one in a different section, are discussed and estimated.

Part IV. The public debt in Colombia. From the Pax Britannica to the interwar period.
Three sections form this part, each one dedicated to illustrate in historical terms each one of

the three aspects which define the underlying model.

A final point about periods of research and sources of information. The empirical analysis
covers the period 1925-1985. Our historical enquiry also covered that period, but we have
chosen to submit the results of our research regarding only the Colombian experience during
the interwar period and some important antecedents during the Pax Britannica. The historical
discussion of this experience allows us to examine a full cycle of external indebtedness since
the creation of debt contracts through periods of default and renegotiation. Unlike the very
recent experience of the 1970s and 1980s, the interwar period is old enough to have access

to private sources of information regarding the flotation, default and renegotiation of



external loans. Section II and Section III in Part IV were made possible by the access to

those unpublished sources of information.



CONTRIBUTIONS TO THE THEORY OF PUBLIC DEBT, 1930-1990

INTRODUCTION

Budget deficits and the public debt have been permanent issues of controversy in the
economics profession. OQur aim is to review the developments of that debate during the
period 1930-1990. However, we will occasionally consider contentions of earlier periods as
long as they are important to understand recent discussions. Our guiding criterion is to
review the literature in the context of the times and events in which contributions to the
public debt debate were made. From this angle we observe the following characteristics in

the historical perspective of public debt theories:

First. Lastingness appears to be a characteristic of central public debt issues. Some examples
can be offered. For instance, crucial questions such as whether public debt is part of wealth,
or whether public debt places a burden on future generations were topics of lively debate not
only in the 1970s, but also in the 1960s, and during World War II. They were also present in
Ricardian writings and even central issues in mercantilist arguments. But perhaps the most
essential question, that of whether or not public debt "matters" has been a permanent subject

of contention at least since Ricardo.

Second. Progress is also apparent in the approaches and methods followed by economists
over time to tackle those permanent issues. An outstanding example is the debt neutrality
controversy. Recent neoclassical approaches (1980s) to this controversy (Section VI below)
have a major explanatory power than those of David Ricardo (Section IT) and even than
more modern theories such as those developed in the context of the neoclassical synthesis
(Section I). Further illustrations are offered by other public debt topics. For instance, the

burden-of-the-debt controversy as treated in life-cycle frameworks of the 1980s (Section IV)



is more powerful than in Hume's times, and even than in the life-cycle models of the early

1960s.

Third. Public debt theories appear to have been highly influenced by changes in the
economy. In this century, the Great Depression of the 1930s, the general prosperity of the
first twenty five years after World War 11, and the slowdown with inflation which affected
OECD economies in the 1970s, seem to have challenged existing predominant ideas about
public debt. With changing scenarios new questions attracted the attention of economists,
and new answers were expected from them. Some illustrations are in order. In the early
1940s it was already clear that the consensus about continuously balanced government
budgets had broken down, and a new consensus about cyclically balanced budgets was
already in place; the reflection on the experiences of the Great Depression and World War II

provided the foundation for a new view and policymaking.

The questions faced by the economists community could not be the same in the mid-1940s
when stagnation was the general prediction for the aftermath of the war, and in the mid-
1950s when unprecedented high growth rates, low unemployment rates and low inflation
rates were characteristic in most OECD countries. Economists were no longer worried by the
menace of unsustainable public debt figures which had provoked important contributions of
Keynesian followers (Section I). By the end of the 1950s the public debt to GDP ratios were
substantially lower than those achieved at the end of the war, and success in control of the
business cycle in the first post-war decade stimulated academic interest in economies
working close to full employment. The neoclassical synthesis was to flourish in this
economic and academic milieu, and a variety of theories about the role of public debt in full

employment economies emerged.

The life-cycle literature of the mid-1950s made explicit potential negative effects of public
debt on capital accumulation; in this case, temporary budget deficits would only be

acceptable if followed by immediate budget surpluses. The economic environment of the



late 1950s was also propitious for the revival of theories in favour of continuously balanced
budgets, some of which condemned public debt for its alleged adverse effects on the

consumption of future generations (Section II).

Optimal nonmonetary growth models a la Ramsey brought into being in the 1920s and
forgotten for two decades after the outbreak of the Great Depression became a central
approach to growth modelling in the 1960s; in this context, strong results characterize
government intervention in the decentralized economy: with nondistortionary taxation and
for a given level of government spending, neither the size of debt nor the method of finance

affect capital accumulation.

The 1970s offer a more recent experience of how public debt theorizing is affected by
changes in the economic environment and in the questions asked to the economics
profession. Since the beginning of the decade, it was considered that important
developments in industrialized economies such as the slowdown in productivity and rising
rates in unemployment and inflation could not be explained within the context of established
macroeconomics. Economists found themselves confronting new issues, and thought a wide
theoretical reassessment was called for. This task was to be encouraged by developments
internal to macroeconomics since the late 1950s. At the centre of those advances were the
intertemporal models some of which pioneering expositions were made in the field of public

debt (Section IV).

If it is true that a wealth of approaches in macroeconomics responded to the challenge of the
early 1970s, it is also true that public debt literature blossomed in the 1970s and well into the
1980s. There were lively controversies within standard aggregate macro models (Section V)
but most contributions followed the route of intertemporal-intergenerational models. Some
common elements shared with other areas of macroeconomics became the foundations of a
new research program such as equilibrium instead of disequilibrium frameworks, rationality

instead of fiscal or monetary illusion, and the explicit account of intertemporal budget



constraints which restrict the behaviour of economic agents. The main beneficiary of this
research was the debt neutrality proposition, an old subject of contention in public debt

theorizing (Section VI).

Not only theoretical investigators but also policymakers shared in the burgeoning public debt
literature of the 1970s and 1980s. The reappearance of high debt to GDP ratios in most
OECD economies and the outbreak of foreign debt problems encouraged theoretical research
and the design of policy options. Topics neglected for decades were rediscovered. The
sustainability issue is only one example: a major concern by 1945, became obsolete by the
mid-1950s and revived in the early 1980s. Interestingly, a great deal of recent literature on
public debt and on sovereign debt owes a lot to fresh reflections of economists on the

interwar experience.

Having mentioned these characteristics, how do we organize our discussion of public debt
theories? We have tried to identify research programs in the sense that there is a set of
assumptions which guide the research process, and also common methods to define and
solve problems. We have written six sections as follows: In Section I the central issues are
the Keynes-Lerner approach to budgetary policies, and public debt discussions in the context
of the neoclassical synthesis. Section II reviews the revival of orthodox budgetary theories in
the late 1950s and discusses the formation of debt theories according to which institutions
and political structures should be incorporated in public debt analysis. Moving to the
flourishing growth theory of the 1960s in Section III, we start by discussing how public debt
affects standard results in models a la Solow, and dedicate a good deal of aftention to the

question of whether there is a role for public debt in optimal growth models.

After leaving the infinite-horizon models of Section III we explore the life-cycle models in
Section IV for which life is very much finite. We examine the 1960s' contributions of life-
cycle theorists to the burden-of-the-debt controversy, before concentrating on overlapping

generations models (OLG). We follow pioneering applications of OLG to public debt, as
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well as more recent contributions, motivated by the question of how public debt affects
capital accumulation. In Section V our review is absorbed by the vivid controversy of the
1970s about the long-run effects of fiscal policies. The legacy of this controversy is that
questions about the effects of fiscal policies should be accompanied by an explicit statement
of the run and the method of financing. Towards the end of the section we examine how
traditional crowding out descriptions are modified by the distinction between anticipated and

unanticipated fiscal policies in the presence of rational expectations.

The debt neutrality proposition is the core of our discussion in Section VI. The first half of
the section deals with central topics of controversy which followed the Barro (1974)
statement of debt neutrality. The second half of the section is dedicated to a departure from
debt neutrality which led to the design of the tax smoothing theory of deficits. Although tax
smoothing has been mentioned in the public debt literature since the 1920s, its modern
development is associated with the departure from the Barro model in the presence of
distortionary taxation. Our emphasis on the subject of tax smoothing is due to the fact that it

is a central reference in our econometric work in Part ITI.

This survey aims to place the public debt controversy of the last six decades into perspective.
That purpose seems to be enough for a survey. In our case, however, the survey also
provides the frameworks that guide our empirical work in Part III and our historical scrutiny
in Part IV. At the end of every individual section we indicate in what ways the contents

reviewed are applied in the rest of the thesis.
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ECTION I

From the Kevynesi he neoclassical synthesi

In this section we deal with public debt controversies between the mid-1930s and the late
1950s, a period exceptionally affected by the great depression of the 1930s and World War
II. These extraordinary events and the prosperity of the post-war period had a crucial
influence on the subjects which attracted the attention of economists. The body of research
reviewed in this section was also largely influenced by the so-called Keynesian program of

academic work which dominated between the 1940s and the early 1970s.

In subsection A we start by following Keynes's message on budgetary policies and discuss to
what extent his views affected actual policies. We refer to a set of statistics related to the
U.S. experience during the great depression and World War II since it was the main case
study of contemporary analysts. It is shown that fiscal policy was not a determined
expansionary device during the depression, and that a resolute expansion of government
expenditures did not take place until the war years. We also draw on the U.S. experience to
show how policymakers' assimilation of fiscal activism was a slow process not completed

until the late 1930s.

Functional finance is our topic of discussion in subsection B. If Keynes rejected the Treasury
view in the late 1920s and advocated a countercyclical role for public debt in the late 1930s,
Lerner expounded the "functional finance" criterion in the early 1940s as a sort of 'steering
wheel' by which to moderate the fluctuations of the business cycle. The Keynes-Lerner view

discarded the principle of continuously balanced budgets and underpinned the notion of
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cyclically balanced budgets. In subsection C we review the public debt debate in the
aftermath of the war, in which the disagreement was not about whether the budget should be
permanently balanced but about the role of fiscal authorities: in contrast to the discretionary
role suggested in Keynesian spheres, new proposals were made in which rules rather than

discretion should govern fiscal policies.

The prosperity of the post-war years saw the rebirth of full employment macroeconomic
analysis, and this was the framework for further developments in public debt theory.
Specifically, researchers sought to determine the conditions under which public debt changes
could have real effects on the economy. In subsection D we illustrate these advances with
reference to some outstanding contributions made in the context of the "neoclassical
synthesis"; given its importance, these contributions were particular targets of attack from
debt neutrality advocates in the 1970s. We also review early discussions of portfolio
theorists, and finish with a brief comment on the challenge posed by the Fleming-Mundell

model to the neoclassical synthesis regarding policy recommendations.

In the last subsection we make explicit the connections of this section with other sections of

this work, and examine the possible relevance of the topics treated in the section for our

historical narrative in Part IV.

Since the publication of the General Theory in 1936, Keynesian economics has emphasized
the capability of demand management policies to maintain full employment, and in
particular, the use of fiscal policy to curb unemployment and control inflation. Putting aside
any difference between "Keynesian economics and the economics of Keynes", it can be

shown that the original exposition of Keynes's ideas in the midst of the great depression and
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its translation into actual policies was not a straightforward process. We try to illustrate this
point with particular reference to the U.S. experience. The arrival of Keynes's ideas in the
United States and their further development by Keynesian followers are of central

importance for our historical perspective of public debt theories.

Recent research has emphasized the gradual evolution of Keynes’circumspect approach to
budget deficits (Dimsdale, 1987, 1990). Our reference to  Keynes's thinking on budgetary
policy during the interwar period is necessarily limited and selective. In 1929 Keynes
questioned the validity of the Treasury view whose meaning was explained by the Chancellor
of the Exchequer, Winston Churchill: "It is the orthodox Treasury dogma, steadfastly held ...
that whatever might be the political or social advantages, very little additional employment
and no permanent additional employment can, in fact, and as a general rule, be created by
state borrowing and state expenditure".1 In the pamphlet Can Lloyd George do it 2 Keynes
and Hubert Henderson referred to the Treasury View as follows: "In relation to the actual
facts of today, this argument is, we believe, without foundation ... If (the argument) is valid

at all, it must apply equally to ... any new business enterprise entailing capital expenditure
n2

The announcement and implementation of the New Deal gave Keynes the opportunity of a
more direct involvement in U.S. recovery controversies. The New Deal was mainly a
program of institutional reforms such as The National Recovery Act (NRA).

In a letter to President Roosevelt, Keynes mentioned that the U.S. administration was
engaged on the double task of recovery and reform, and that the NRA was "essentially
reform"; rather than reform, recovery required "quick results". Recovery meant "to increase
the national output and put more men to work". In the depressed conditions of the time, only
the public authority could "create additional current incomes through the expenditure of
borrowed or printed money". As for the relative importance of fiscal and monetary measures
given the deep recession of the U.S. economy, Keynes concluded: "I put in the forefront ... a

large volume of loan expenditure under government auspices ...I put in the second place the
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maintenance of cheap and abundant credit, in particular the reduction of the long-term rate of

interest".3

In the General Theory, Keynes highlighted the role of public investment as "the only means
of securing an approximation to full employment" since it was unlikely that the mere
influence of monetary policy on the interest rate could deliver an optimum rate of
investment.4 Keynes became sceptical of the capacity of interest rate changes to neutralize
wide fluctuations in the marginal efficiency of capital, and thus to avert oscillations in
investment.d Further, it was part of the social philosophy envisaged by the General Theory
that cooperation rather than exclusion would guide public debt and private investment in the

pursuit of full employment.6

Towards the end of the decade, Keynes explicitly allocated fiscal policy to stabilization
purposes over the business cycle: "Just as it was advisable for the government to incur debt
during the slump, so for the same reasons it is now advisable that they should incline to the
oppositepolicy. Aggregate demand is increased by loan expenditure and decreased when loans
are discharged out of taxation". This statement prefigured what Abba Lerner would call

"functional finance" in the early 1940s as we will see below.

Although it is possible to follow the evolution of Keynes's ideas on budgetary policies since
the 1920s, actual budgetary policies of Keynesian inspiration in Britain or the United States
did not take place until the 1940s. Britain achieved a record of continuous annual budget
surpluses between 1922 and 1937 with the exception of a minor deficit in 1932 (Alesina,
1988). The Treasury view of the 1920s sustained its official predominance over the
depression years 1930-32 when the British economy grew at an annual average rate of -2.0%;
it was not until the early years of World War II that the countercyclical role of budget
policies was officially accepted (Pollard, 1976). Before turning to the U.S. experience it may

be recalled that the deflationary budgetary policies applied in Britain during the 1930s
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contrasted with the more discretionary budgetary approaches followed in other major

European countries (Alesina, 1988. Eichengreen, 1992).

The inertia of classical principles of public finance predominated in the United States over
the 1930s. Some statistical facts about the great depression reveal the absence of an explicit
countercyclical fiscal policy. As seen in Table 1, the recovery of GNP was not complete until
1939. At this date the rate of unemployment was 17% after a peak of 25% in 1933.
Additionally, a 25% fall in consumer prices between 1929 and 1933 could not be completely
eliminated until the World War II period.

What do the statistics reveal about monetary and fiscal policies? Columns (1) and (4) suggest
that for the period 1929-1933 the 30% decline in real GNP was accompanied by a reduction
of 25% in the average stock of money. Further, column (5) indicates that the government
budget was practically in equilibrium during the most critical period of falling real GNP and
increasing unemployment rates. The recovery started with the revival of the money stock and
a fiscal expansion materialized in an average budget deficit over 5% of GNP in the period
1932-1936. It was during these years that the stock of nominal debt doubled (Column 6), and
so did the debt-GNP ratio (Column 7), given the still incipient recovery of economic activity.
In the second half of the decade the average annual deficit was not higher than 3% of GNP,

and the stock of public debt accumulated at a lower pace.

Supplementary information about the relative importance of fiscal policy in the 1930s is
provided by the full-employment surplus (Brown, 1956) in columns (8)-(10). It is shown that
with only two exceptions, 1931 and 1937, Federal and State-Local governments applied
conflicting budgetary policies. The expansionary action of the Federal government started in
1931 -the third year of recession- and its major importance as a proportion of GNP
materialized in the period 1934-1936; however, it was largely offset by State-Local

contraction.8 Altogether, the figures in columns (5) to (10) lead to the conclusion that fiscal
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policy was not intended as a strong recovery device and that as a proportion of the size of the

economy it became weaker through the decade.

In sharp contrast with the 1930s, the World War II period was the scenario for a major
experiment in so called Keynesian- orientated policies. So as to meet the requirements of war
production, huge Federal government deficits were required. In fact, the average ratio of
budget deficits to GNP rose from 5% in the first three years of the war to 22% in the last
three years and the ratio of public debt to GNP rose from 45% in 1939 to 110% in 1945. In
the meantime, the real GNP doubled and the rate of unemployment dropped from 15% to 2%

over the war period.

Although the 1930s were not characterized by resolute countercyclical policies, new ways of
thinking about budgetary policies came forth since the beginning of the decade. These
developments were channeled by the defenders of pump-priming policies. Crude versions of
pump-priming established that a once-and-for-all increase in government expenditures
would induce a chain of changes in consumption and investment bringing about full
employment (Sweezy, 1972). More elaborate arguments were worked out by the so-called
"Keynesian pioneers" at the heart of government agencies (Galbraith, 1975). It is to these

developments| that ~we now turn.

2. Th f K. ian pi

Keynesian pioneers discarded the automatic full recovery and inflation carried out by a one-
shot positive contribution of government expenditures; rather, they demanded a sequence of
expenditures in order to stimulate the production of durable goods (Jones, 1978). It was

shown that significant new fixed investment would not be guaranteed until the expansion in

consumer demand had removed much of the idle productive capacity created by the slump.
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A specific result of these developments was the Currie-Krost statement according to which
equal increments in government expenditures and in tax revenues would produce some
positive effect on income and employment. This was the general basis for the unitary
balanced-budget multiplier theorem derived separately by William Salant and Paul
Samuelson in the early 1940s, and introduced in the academic literature -Econometrica,
1945- by Haavelmo (Samuelson, 1979). Further, it was stated that an active fiscal policy
could require a money financed deficit as the only way of restoring demand and the monetary
liabilities of the financial system destroyed in the depression -25% during 1929-33 in the
United States as seen above (Currie, 1978). Keynesians advocated expansionary monetary
and fiscal policies but confessed that they were not "believers in the sole efficacy of

monetary measures" (Sweezy, 1972, p.117).9

Since from 1933 to 1939 the nominal GNP and M1 grew at an annual rate of 9% with a timid
response of the CPI, and this path of recovery was unable to reduce the rate of
unemployment to the levels of the 1920s, Keynesian pioneers envisaged the role of deficits as
a meaningful countercyclical force. Taken as a whole, monetary and fiscal policies would
play a complementary role in terms of stabilization and growth in a mixed economy (Jones,
1978). By the close of the 1930s Keynesian pioneers were convinced that the "fiscal policy-
employment battle" would be won| The Works Financing Bill of 1939 revealed for the first

time an explicit acceptance of compensatory fiscal actions (Currie, 1972).

Keynesian pioneers played their inﬂgential role in the admission of the new ideas at decision
levels -the White House and other official agencies.10 In the meantime, a host of
contributions developed the theoretical basis. Pathbreaking work by Hansen (1941) and
Samuelson (1939) characterized the Keynesian research in its American version. This context
was favourable to the emergence of new controversies on the role of budgetary policies. We

concentrate our attention on the "functional finance" hypothesis.

B. Functional Finance an lic D
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Since the beginning of hostilities, full employment was the common goal envisaged by
economists for the period after World War II. Two different views dominated the academic
controversy. Hansen formulated his "secular stagnation" hypothesis as an interpretation of the
downturn of the U.S. economy in the 1930s. It was believed that due to historical factors
such as an exhaustion of technological opportunities for investment the economy would face
a prospect of indefinite stagnation. A permanent policy of budget deficits would then be
required to keep the economy close to the full employment goal. The alternative view was
more akin to Keynes's fiscal circumspection since budgetary policies were assigned to deal

with cyclical fluctuations, generating surpluses during booms and deficits during slumps.

Hansen's stagnation hypothesis did not gain the sympathy of the private sector. Permanent
deficit spending was interpreted as a systematic undermining of the private enterprise system.
The argument was simple: a permanent deficit would imply a high ratio of debt to GNP, and
consequently higher income taxes to finance the interests on debt. These higher taxes would
discourage alternatives of private investment with a negative impact on aggregate demand
(Stein, 1969). A chain of higher bond-financed deficits and income taxes would provoke the
final collapse of the private enterprise economy (Lerner, 1943). It would mean a complete

crowding-out working through the fiscal system.

The alternative view reached a broad approval. New controversies emerged about the precise
instruments of policy, the concept of full employment goal and the meaning of a balanced-
budget rule in the postwar era. The striking point was the treatment of taxation as a
stabilization instrument. The possibility of tax reductions extended the scope of expansionary
fiscal actions and gained a greater support in the private sector (Musgrave, 1987). An
outstanding expression of these views was the principle of "functional finance" which we

review below.

1. Laws of Functional Finance.
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The starting point was the characterization of monetary economies as economies in
dlj@_qmum_ll 1 The basic criterion for government action was that in "any society in which
money is used as an important element in the economic mechanism", instruments available
for government policy -taxes, spending, lending and borrowing- should be used according to
their results on the economy. This principle of judging government measures according to

their effects on the economic mechanism was called "functional finance" (Lerner, 1943).

According to "functional finance", a government has two financial responsibilities in a
monetary disequilibrium economy: full employment of resources with price stability and
stability in the financial markets. In the former case the instrument is the budgetary policy
using taxes and government expenditure to regulate the aggregate spending according to the
full employment target. This is the first law of "functional finance". In the latter case the
instrument is the open-market-operations, OMO, through which private financial portfolios
(money and securities) could be regulated. By using OMO, authorities should borrow money
only if it was desirable for the private sector to have less money and more public debt; this
would be the case if a "too" low interest rate was inducing a private investment rate in excess
of full employment. On the contrary, public debt repayments should follow only if it was
desirable to increase the proportion of money in private portfolios in order to stimulate a
higher investment through the reduction of interest rates. This is the second law of

"functional finance".

"Functional finance" was presented as a framework, a general guide for government financial
policies. There was no discrimination between policies contrasting the relative efficacy of
monetary and fiscal actions. Government policies were considered as a whole, and their
efficacy in terms of the net result of the instruments involved (Bator, 1987). The orthodox
principle of "sound finance" and the imperative rule of balanced budgets found no room in
this setting. Less than a decade after The General Theory, Lerner's principle was proposed as

a "kind of balancing wheel to dampen the amplitude of business cycles fluctuations"
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(Scitovsky, 1984). But however its aspiration of becoming a general guide for policy makers,
"functional finance" was received in academic grounds more as an intellectual exercise rather

than as a prescription for practical purposes.12
2. Th inabili

When "functional finance" came in, U.S. observers were concerned with the prospect of a
large and long-term public debt at the end of the war. Large debts were opposéd because of
the possibility of government default and its consequent repudiation. Long-term debts were
considered a risk for bond-holders because of the potential losses of capital associated with
inflationary processes.13 Capital levy was an issue of intensive discussion in the interwar
period and particularly during the Second World War. It was feared that in spite of some
failed capital levies after the First War the action could be repeated by the same countries and
extended to others highly indebted protagonists of the Second War (Rostas, 1940).14

The fears of an ever growing debt were combatted by early Keynesians. Domar (1944)
considered the case of a policy of permanent deficit financing when interest payments are
raised by taxation and discussed the Hansen's hypothesis that the debt burden is a problem of
expanding national income. It is shown that when national income increases at a constant
rate, the ratio of debt to national income is given by the ratio of the proportion of national
income borrowed by the government (o) and the rate of growth of national income (n): D/Y
= o/n. The burden of the debt is given by [o/n]r, where r is the interest rate. Putting it the
simplest way, given o and r, the debt burden is a problem of rising national income as
stressed by Hansen. Also, this simple relationship establishes that if the rate of interest
exceeds the rate of economic growth any primary fiscal deficit will lead to an explosive debt

burden. The only way out perceived by Domar is an increase in taxation.13

"Functional finance" offered a different vision of the debt problem. First, it stressed that the

absolute size of internal public debt "does not matter at all" and that interest payments "do



22

not constitute any burden upon society as a whole" (Lerner, 1943, p.47). However large the
interest payments on the debt were, they could be met by new borrowing or by issuing
money, and not necessarily by taxation. But even in the case in which interest payments were
financed by current taxes, they would not constitute a social loss but merely a transfer from

taxpayers to bondholders.

Second, it was postulated that public debt is part of private wealth. In particular, the
Keynesian saving function was transformed to include private wealth. The consideration of
wealth effects on private savings offered a further explanation of the way in which bond and
money financed deficits could make up a gap in total spending. Firstly, there would be a flow
effect on spending brought about by the budget deficit. Secondly, there would also be long-
run impacts on private spending due to wealth effects derived from changes in the stocks of
public bonds and outside money. As private spending increases there is less need for deficit
financing, and a higher collection of taxes guarantees a tendency toward budget equilibrium.
Therefore, in the long run the budget would be balanced and investment would coincide with

intended private saving at full employment.

Two main conclusions can be derived from this discussion of "functional finance". First,
there is a self-equilibrating mechanism in the dynamics of internal public debt. Accordingly,
the fears of a never-ending internal public indebtedness expressed in the early 1940s
appeared to be unjustified. Second, "functional finance" anticipated the wealth effects
discussions of the early 1970s. Although there is not an explicit formulation of a
macroeconomic model a la Blinder and Solow (1974) -with its dynamic and stability
characteristics (Section V below)-, there is a clear distinction between short-run and long-run
effects of budget deficits. An important difference, however, is that in Lerner's exposition

changes in wealth do not affect the money market equilibrium.

Finally, a point which is not clear in Lerner's discussion of short-run versus long-run effects

of budgetary policies is the impact of debt accumulation on capital accumulation. It is
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apparent that while private savings are involved in the financing of budget deficits, Lerner
does not mention any effects of debt accumulation on the long-run capital stock (Tobin and
Buiter, 1979). This would be a central question in both the neoclassical money-capital-bonds
growth models and the life-cycle models of the 1960s. (Section III and Section IV below).

By the end of the war, Lerner restated the "functional finance" hypothesis in a broader
framework for a capitalist economy with government intervention in The Economics of
Control (1944). However, it was not a dominant paradigm in the aftermath of the war, since
the role of budgetary policies became the subject of new views and policy programs as we

will see next.

C B 1 10 . !! . 3 1 l E l

Fears of an explosive government indebtedness in the early 1940s were replaced by proposals
of a new framework for monetary and fiscal policies after World War II. The sequence of
budget deficits in the United States was followed by a period of surpluses and budget
balances. The ratio of public debt to GNP fell from the peack of 114.0% in 1946 to 76.0% in
1950 (Table 1). This striking reduction continued along the peacetime period, and ten years
after the end of the war the ratio was 56.0%. According to recent research a similar
experience of rapid reduction of the debt burden occurred after World War I and other
conflicts in the U.S. history (Poterba and Summers, 1987).

The academic discussion of the role of fiscal policy was animated by the appearance of new
views in conflict with both the classical principles of public debt (continuously balanced
budget), and the "functional finance" laws. One of these views emphasized the relationship
between fiscal policy and stability as a framework for the private sector. The proposal ruled
out discretionary changes of tax rates or government expenditures. Tax structures should be
unaffected by alterations in the state of the economy, and therefore, fiscal revenues would

adjust automatically creating deficits during recessions and surpluses during booms. Further,



it was stressed that tax rates should generate surpluses at high levels of employment with the

intention of reducing the stock of public debt.16

A more drastic proposal was presented by Friedman (1948). The aim was a structural reform
of fiscal and monetary policies so as to achieve the long-run objectives of political freedom,
economic efficiency and economic equality. Discretionary actions on either fiscal or
monetary policies are ruled out. There is no room for OMO, and public debt issues should be
confined to extreme circumstances such as a war.17 Both© proposals emphasized the
importance of rules against discretion in fiscal policy, and Friedman extended the same
regime to monetary policy. Government is seen as having a path of projected expenditures
and a tax structure fixed at a high employment level. Given these elements, tax revenues

would provide an automatic stabilizing effect in response to cyclical fluctuations. 18

In conclusion, by the end of the 1940s there was a consensus against the classical rule which
prescribed a continuously balanced budget. The consensus embraced the idea of cyclically
balanced budgets according to which budget deficits in recessions would be matched. by
budget surpluses in times of prosperity. Yet, there existed different approaches to cyclically
balanced budgets. One tendency -Keynesians or Lernerians- supported the discretionary role
of authorities to act on spending and taxation according to deflationary or inflationary
conditions in the economy; in this context stabilization policies were required to control the
sources of instability in the private sector. A different tendency advocated a cyclically
balanced budget by automatic adjustments of the budget to changes in the state of the
economy; in this view fiscal discretion was seen as a source of instability. These conflicting
lines of thinking of the early postwar years would reappear in future controversies about the

role of economic policies in the 1970s and 1980s.

The performance of the U.S. economy after World War II and the extraordinary
reconstruction of the European economies after the Marshall Plan left the conviction that the

capitalist system had surmounted its most profound crisis. This atmosphere was favourable to
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the issue of new ways of thinking about economic policy. Economists converged to the idea
that with an adequate stabilization policy capitalists economies should perform near full
employment where the classical welfare properties would work again. This convergence was
known as the neoclassical synthesis and new contributions to the theory of public debt were

made in this framework. We next illustrate those contributions with reference to some

specific models.
D li in Post-war m nomic model -1
1, Th lassical i

With the emergence of the neoclassical synthesis the opposition between Keynesians and
classicals seemed to have come to an end. The theoretical reconciliation was summarized by

a leading economist in the following passage:

"In recent years 90% of American economists have stopped being 'Keynesian
economists' or 'anti-Keynesian economists'. Instead they have worked toward a synthesis
of whatever is valuable in older economics and in modern theories of income
determination. The result might be called neo-classical economics and is accepted in its
broad outlines by all but about 5% of extreme left wing and right wing writers"
(Samuelson, 1955).

The neoclassical synthesis defined the ground rules of a countercyclical fiscal policy. A
shortfall of investment demand due to the presence of "animal spirits" would mean a wastage
of resources, a non-optimal condition according to neoclassical welfare principles. The point
stressed by the consensus was that optimal expansions of public and private sectors
determined according to the rationality criterion would not prosper automatically. This was
the challenge for fiscal policy. An expansion of the private sector would demand a tax
reduction, and an expansion of the public sector would require the corresponding increase in
government expenditures. The general guidance for policy-makers should be the equalization

of the social marginal rates of return on both public and private sectors (Samuelson, 1951).
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The controversy about the real effects of changes in the stock of public debt gained a central
position in influential literature of the 1950s and 1960s. Specific work by Metzler (1951),
Mundell (1960), and Patinkin (1965) characterized the neoclassical-Keynesian consensus
about the effects of government intervention through budget deficit financing and through
OMO. Other authors such as Tobin (1952, 1961, 1963) extended the Keynesian analysis of

public debt by applying a portfolio approach.

a. Metzler

Metzler (1951) distinguished two fundamentally different channels of monetary expansion:
deficit financing through a direct change of money without affecting private holdings of
other assets, and OMO.19 The pivot of Metzler's argument is taken up from a prominent
contribution of Pigou (1943): the wealth-saving relationship. A money-financed deficit
would generate classical results: after an increase in the money supply, the nominal values of
wages and prices would change in the same proportion as the money supply leaving the
equilibrium interest rate unaltered. Quite different results would emerge from OMO, since
banking authorities could alter the equilibrium interest rate because of their power to affect
the quantity and value of privately held securities. A further implication of Metzler's analysis
was that increases in the stock of public debt would adversely affect growth through the
wealth-saving relationship. This result would be a focus of controversy during the 1950s and
1960s.

In conclusion, a monetary expansion through OMO would be non- neutral in the sense of
bringing about a permanent reduction of the equilibrium interest rate. This result would be
subject to a strong rebutal by Barro (1974) in the discussion of his debt neutrality
proposition. In fact, if the marginal net wealth effects of government bonds were negligible,
Metzler's results would be invalid (Section VI below).

b. Mundell
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Mundell's (1960) contribution was motivated by the polemic according to which because of
the wealth-saving relationship the existence of public debt would cause adverse effects on
saving and growth. The author carries on Metzler's analysis of nonneutrality of OMO. Yet
there are strong divergences in their approaches. In contrast with Metzler's framework,
changes in the equilibrium interest rate cannot be explained by the existence of wealth saving
effects per se. It is shown how with imperfect capital markets changes in public debt through
OMO can lower, raise or leave unchanged the equilibrium interest rate depending on the tax

system used to finance the interest payments on debt.20

Since wealth is the capitalized value of real income streams, an increase in public debt
enlarges wealth only as far as the capitalized value of the future interest payments on the new
bonds exceeds the capitalized value of the taxes required to finance them. It is shown how in
the case of specific tax systems -such as corporation taxes- OMO will not be nonneutral. In
this case, changes in public debt will have no effect on real wealth. In conclusion, in a
context of capital market imperfections, increases in public debt do not necessarily harm

saving and growth, the outcome depending on the tax systems in use.21

In a different contribution, Mundell (1971) assumes that part of the private sector has a
higher discount rate than the government, and thus bond-financed tax cuts involve a net
wealth effect. In this case the government becomes a financial intermediary through the issue
of public debt by transferring resources from private agents with easy access to credit
markets, to agents with restricted access to those markets. This argument would be one of the
focus of attack a decade later by the defenders of the debt neutrality proposition, as we will

see in Section VI below.

¢. Patinkin,
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In Patinkin (1965) the critical question for the historical perspective of public debt
controversies is to what extent private agents discount their future tax liabilities derived from
the issue of public debt. For if those liabilities and the expected interest on public bonds are
discounted in the same way, government debt does not constitute net wealth. Patinkin
discusses alternative ways of introducing public bonds in a neoclassical model and proposes a
synthesis in which the proportion of public bonds to be treated as net wealth can vary
between zero and one. When this proportion () equals one, agents ignore future tax
liabilities and the whole real amount of bonds is treated as net wealth. Alternatively, when _
is zero agents perfectly discount their future tax liabilities: the acquisition of public bonds is

fully offset by discounted future tax liabilities. The markets and equilibrium conditions are as

follows:

Labor services QIW/P, Kol = RI[W/P] (1)
Commodities F[Yy, r, aVo/rP + Mg/P]l = Y, (2)
Bonds B[Yy, 1/r, aVo/rP + Mg/P] = aVo/rP (3)
Money L[Ys, r, aVo/rP + Mg/P] = Mo/P (4)

where aV /P is the real stock of outstanding government debt considered net wealth. This
term appears in both sides of the equilibrium condition in the bonds market (equation 3). The
expresion [aVy/rP + M/P] in equations (2), (3) and (4) is the real net wealth in money and
bonds.

Metzler's and Mundell's neutrality results of a money financed deficit are reproduced in this
model only if the outstanding government debt is indexed against changes in the price level.
Otherwise the outcome is nonneutral: the equilibrium interest rate falls.22 Nonneutrality
follows, too, as a result of OMO. The simplest explanation is that a repurchase of bonds is
equivalent to a reduction in the real quantity of government debt. While in standard

Keynesian analysis this portfolio recomposition against public debt leads to a lower
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equilibrium interest rate, in Patinkin's model nonneutrality effects arise to the extent to agents

imperfectly discount future tax liabilities.

Which are the main legacies of these contributions -Metzler, Mundell, Patinkin- for future
public debt controversies? The methodology applied in these works has to be understood in
the common grounds of the Neoclassical synthesis. Metzler's essay was written at a time
when full employment was seen as a characteristic of the industrialized world and the rebirth
of classical ideas was a natural development. Mundell's article served to remove fears about
the negative impacts of accumulated public debt on economic growth in a moment in which
growth occupied an important position in the hierarchy of goals of government policies.
Patinkin's second edition of Money, Interest and Prices coincided with successful policies of

high employment and low inflation in industrialized economies.

The three works are general equilibrium models with full employment. The analysis
concentrates on the temporary disequilibria and dynamic process of titonnement which
follow alternative monetary policies until a new equilibrium solution is achieved. Metzler's
and Mundell's differentiation between alternative monetary policies is an anticipation of the
so-called pure fiscal analysis of the 1970s. More generally, the point of how money is created

and its real implications had an important echo in the monetarist controversy of the 1970s.

Finally, Patinkin and Mundell state that monetary policies are neutral in a context of perfect
capital markets where all income streams -including tax changes- are discounted. How
perfect the markets are or how imperfect the discounting of future tax liabilities associated
with public debt is, appears to be an empirical matter. The assumption of imperfect
discounting is used by Patinkin as a crucial but "reasonable" assumption. This reasonableness
would be directly criticized by Barro (1974) who found that assumption with no a priori
foundation. This assessment followed Barro's conclusion that there was not theoretical case
for considering government debt, at the margin, as a component of net wealth (Section VI

below).
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2. Th li roach

The portfolio approach or Yale School of economic policy shares important theoretical
features with the standard presentation of the neoclassical synthesis. The rationality criterion
and the choice-theoretic methodology are common grounds of analysis. But reliance on
rationality and individual preferences do not transform into a belief in the efficient

functioning of markets. In both two lines of thinking there is room for stabilization policies.

Some points are particularly stressed by portfolio analysts. Money, its properties and
functions, and the characteristics of other assets which promise to pay money in future are
the focus of attention. Why do people hold money and other stores of value like bonds of
public debt? Portfolio theory considered that there was not a conclusive answer to these
questions and challenges. Even in the éarly 1980s one of its leading inspirers emphasized
"the difficulty of explaining within the basic paradigms of economic theory why paper that
makes no intrinsic contribution to utility or technology is held at all and has positive value in
exchange for goods and services" (Tobin, 1982, p.173) This enduring challenge has called
the attention of portfolio writers to the public good nature of money, and to the fact that

monetary contracts constitute institutional events and structures.

Standard Keynesian models and specially the IS-LM model have been a permanent matter of
criticism in portfolio writings. A central issue of debate has been the aggregation procedure
according to which all nonmonetary assets are replaced by only one asset.23 Also the
Cambridge tradition of monetary theory has been subjected to criticism. In this framework
capital investment is considered the alternative to money holdings. Government debt,

particularly short-term bonds are treated as close substitutes for money (Chick, 1977).

Between the extreme Keynesian and Cambridge substitutability hypotheses, Tobin proposed

a synthesis in which money, government debt, and capital are imperfect substitutes (Tobin,
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1961, 1969). Relative substitutabilities and relative supplies would define the structure of
rates of return. In this context, an increase in the supply of one asset would raise its own
return relative to other assets but less in relation to closer substitutes. Additionally, Tobin
synthesis provided a broader perspective for stabilization policies in the sense that not only
by changing the quantity of money but the supply of any type of public debt the government

could affect the rate of investment.

Within this extended model the portfolio approach examines the role of public debt in
stabilization policies. It is shown how by altering the relative supplies of money and
government debt that compete with equities on private capital, authorities could seek a
determined level of the supply price of capital which is compatible with the final objective of

stabilization.

The institutional fact is that governments possess exclusive prerogatives over their own
liabilities which cannot be reproduced by the private sector. For instance, government
currency issues are declared to be legal tender, and government securities are seen as future
contracts by which governments pay their own money. Governments earn seigniorage from
the issue of these liabilities, and additions to the stocks of money and public debt are
perceived as private wealth. However, it is also recognized that public debt issues in the
present create a burden on future government budgets, and the increased taxes required to
finance the debt service would reduce private wealth held in other assets. Therefore, an
increase in public debt does not represent an equal increase in private wealth (Tobin and
Buiter, 1980). Interestingly, the emphasis is placed on the contractionary effects of the higher
taxation required to finance the debt service, rather than on the discounting of future tax

liabilities.24

Further developments of the portfolio approach which are relevant for our historical review

are presented in Section V, where the discussion mainly refers to the Keynesian responses to
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the monetarist challenge of the 1970s. For the moment we go back to the neoclassical
synthesis, and in particular to its policy recommendations. We show how those prescriptions
came under attack from inside the neoclassical circles, and how different policy views led to
different implications in terms of public debt accumulation. Our specific reference is the

Fleming-Mundell model.

3. The Fleming-Mundell model,

At its height in the mid-1950s neoclassical theorists stated what they believed was the
appropriate policy mix to enhance growth and avoid inflation. The recipe combined a
growth-inducing credit policy with an austere budgetary policy. A decade later, Samuelson
explained how the neoclassical synthesis had implied the "sanguine hope that a modern
society could increase its rate of growth at full employment by coaxing out a deepening of
capital through expansionary monetary policy, while using an austere enough fiscal policy to
prevent demand-pull inflation. These combined devices could, in effect, lower the share of
full employment income going to consumption and yet not jeopardize full employment.23
How successful was this policy advice? As for the U.S. economy, the presence of chronic
balance-of-payments deficits constrained the implementation of any strong growth-inducing
monetary policy. It was then felt that macroeconomic policy prescriptions could not ignore

the balance of payments.

Fleming (1962) and Mundell (1963) showed how the relative effectiveness of monetary and
budgetary policies is affected by the existing exchange rate regime and the degree of capital
mobility. More importantly for our purposes, Mundell (1962) explained how monetary and
budgetary policies exert differential effects on internal and external balance. Fiscal policy
was found to have comparative advantages with respect to domestic demand while monetary
policy was found to have comparative advantages regarding the exchange rate and the price
level. From the historical perspective of public debt controversies it has to be noted that the

policy mix favoured by the neoclassical synthesis implied fiscal austerity and therefore the
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tendency for the government to run budget surpluses. On the contrary, -~  Mundell's policy
assign/ment is more prone to increase the stock of public debt; bond-financed tax cuts

destined to promote growth would result in higher levels of public debt.

E. Final reflections and links with other sections of this work,

The public debt controversies of the 1930s and 1940s illustrate the process in which events
and new ideas struggle against established concepts and practices. The continuously balanced
budget was one of the cornerstones of the orthodox exposition of public finance. This
conventional wisdom was replaced by the notion of cyclically balanced budgets. The new
vision of public debt did not constitute a unique paradigm. Two polar positions can be
mentioned. On one side the advocates of authorities under the assumption that the private
sector is intrinsically unstable. On the other side the defenders of an intrinsic stability of the
private sector standing against discretionary fiscal and monetary policies. This last position
sustains that discretionary policies are the major source of economic instability. Both two
extreme standpoints would have important repercussions on fiscal and monetary

controversies in the 1970s and 1980s.

The neoclassical synthesis opened an avenue for the convergence of a variety of positions,
and enjoyed a honeymoon with the prosperous evolution of Western industrialized
economies in the 1950s and 1960s. In the camp of public debt analysis, different
contributions studied the conditions under which changes in the stock of government bonds
would bring about real effects. Using a term of the 1970s the consensus established that pure
fiscal policies would be nonneutral. Other theoretical developments which flourished during
the apogee of the neoclassical synthesis and which are central to the historical perspective on
public debt ideas are dealt with in Section III and Section IV dedicated to economic growth

and life-cycle models respectively.



Some central issues discussed in this section will be helpful in our applied work in Parts II
and III. The sustainability issue which goes back to Domar (1944) is explicitly applied in
Part II. Specifically, we ask whether the Colombian government satisfied its budget
constraint along the period 1925-1985. In Part III, where we concentrate our main
econometric work, the Keynesian-Lernerian notion of cyclically balanced budgets is one of

our guiding paradigms.

Can we find any connection between the topics treated in this section and our narrative of the

Colombia's historical experience in Part IV?

We have mentioned how important theoretical developments regarding public debt reflected
the economic situation of industrialized economies between the late 1920s and the early
1960s. A similar parallel cannot be made regarding Latin America. For instance, it is not
possible to quote examples of Keynes's personal involvement in policy advice to Latin
American countries, as we did at the beginning of the section in relation to the United States.
However, some interesting contrasts between specific Latin American countries and the
United States can be offered regarding the application of fiscal expansionary policies during
the 1930s and 1940s.

It has been documented how the largest Latin American countries -Argentina, Brazil,
Colombia, Mexico- launched reflationary policies in the early 1930s to overcome the
contractionary shock provoked by the great depression. As a result of these policies, real
output and real industrial production grew far faster in those countries than in the United
States during the 1929-39 period. However, due to the huge budget deficits required for a
massive mobilization of resources toward war production, real output and real industrial
production expanded far faster in the United States than in the four largest Latin American
countries during 1939-1943 (Diaz-Alejandro, 1982,1983,1984).26
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Some authors have suggested not to confuse the activist policies of specific countries with
"Keynesianism-before-Keynes" (presumably before the publication of the General Theory in
1936), since, it is alleged, those were not autonomous policies but reactions forced by
unusual events such as social turmoil and wars (Diaz-Alejandro, 1982). In the particular case
of Colombia -Part IV, Section II- an explicit policy of recovery was launched by the end of
1931. Central to that policy was the rescue of a nearly bankrupt financial system and the
financing of public works. Both objectives were principally achieved by a substantial
increase in the internal public debt. This Keynesian-type policy applied to the conditions of
Colombia was not far from the advise given to the United States in 1933 by Keynes himself.
An unexpected war with a neighbouring country meant a further substantial increase in the
internal government debt; although it was not an "autonomous policy", it came to supplement
the recovery in 1932-33. Also in the United States the massive movilization of resources of
the early 1940s -which deserved the label of Keynesian experiment-, was made possible by

the unusual setting of a world war (Musgrave, 1987).

Finally it has to be noted that once recovery was achieved, the resort to budget deficits was
suspended and the economy lived through a period of budget surpluses and declining public
debt during the second half of the 1930s; this behaviour was also consistent with Keynes's

idea of turning to the "opposite policy" once recovery was reached.
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SECTION I

NOTES

1. Keynes, J. M. The Collected Writings of John Maynard Keynes (hereafter Collected
Writings). Volume XIX, p.809.

2. Keynes, J. M. Collected Writings, Volume IX, p.115. More personal reactions of Keynes
to the Treasury view appeared in his article "A cure for unemployment": "I say that the
Treasury dogma is fallacious. It is neither possible nor true. It is not supported by the leading
economists of the country... Certainly this dogma is not derived from common sense".
Volume XIX, p.809.

3. Keynes, J. M. Collected Writings, Volume XXI, p. 289-297.

4. Keynes, J. M. The General Theory of Employment, Interest and Money (hereafter General
Theory), p.378

5. Keynes, J. M. General Theory, p.320
6. Keynes, J. M. General Theory, p.378
7. Keynes, J. M. Collected Writings, Volume XXI, p.390

8. It must be noted that the biggest federal government deficits in 1931 and 1936 were
originated in extraordinary payments to the veterans of World War I. These compensation
programs were enacted over President's vetos (Stein, 1969).

9. The issues of planning and control in a mixed economy received a leading attention

without opposing the principle of efficacy of decentralized decision making. The role

attached to monetary and fiscal policies should be understood in this context. For example,

the "pioneers" supported the policy of monetary ease in 1933 to restore the media of payment

destroyed in the depression, but at the same time beared the Banking Act of 1935 whereby

l(egal reserve gequirements were created to reduce excessive reserves in the banking system
Currie, 1980

10. "By Roosevelt's second term, the facts of life had sunk in; the NRA and fireside chats
would not themselves restore prosperity; planning rhetoric could not provide the monetary
demand industry needed to provide jobs for the quarter of our population who were
involuntary unemployed. Budget deficits, far from being an unfortunate concomitant of the
Depression, were something deliberately to be contrived if the country was to get moving
again. It was Hansen, and his Harvard-trained economists, who gradually converted the
1(’resident anc; the Congress to an understanding of these facts of economic life" Samuelson
1979, p.931).

11. In this respect, Lerner can be seen as a precursor of the neo-Keynesian disequilibrium
analysis of the 1970s (Bator, 1987).

12. Keynes characterized the "functional finance" argument as "impecable" but difficult to
assimilate at that time given the "state of evolution of our ideas" (Colander, 1984). Friedman
(1953) appreciated Lerner's contribution as a "brilliant exercise in logic" but rejected it as a
prescription for public policy". According to Friedman, Lerner does not explain what
insufficient aggregate demand is and how to differentiate a temporary deficiency in process
of correction from the beginning of a recession. Additionally there is not any guidance as to
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what correctives to apply, how long for and in what proportions. Finally, Friedman criticizes
"functional finance" methods as a potential source of instability when authorities wrongly
determine the direction and/or magnitudes of policies: "By the time an error is recognized
and corrective action taken, the damage may be done, and the corrective action may itself
turn into a further error" (p.316). This criticism of "functional finance" was an anticipation of
the monetarist position in the 1970s against discretionary policies.

Two decades later an outstanding figure of the neoclassical synthesis revealed the impact of
"functional finance" on the profession: "And certainly no economist can be the same after
reading Lerner's Functional Finance...How revealing (even if overly simple) is the notion that
we tax only to prevent inflation" (Samuelson, 1964, p.177).

13. Keynes (1923) analyzed the inflationary process in France through the income
distribution conflict between wealth owners fthe French rentiers) and tax payers. Clark
(1945) follows the same analytical route by tracing out the origins of inflation in changes in
the balance of power between groups in favour of a stable or rising value of money (fixed
income classes and creditors) and groups in favour of a falling value of money (debtors and
entrepreneurs).

14. A classical statement of the effects of capital levies is the Report of the British
Committee on National Debt and Taxation (1927). The Report mentions two elements of a
successful levy: a substantial reduction of direct income taxes and an insignificant probability
of repetition. The former element reveals efficiency considerations, and the latter the
recognition of what in modern economics is known as the time-consistency issue. The levy
payer's attitude is found critical for the success of a capital levy. A capital levy would be
resented, and only exceptional circumstances could "reconcile the owner of capital wealth to
the levy idea" (p.296).

15. So as to prevent negative effects on incentives, Kalecki (1944) suggested a capital tax
instead of income taxes.

16. The proposal was launched by a private organization -the Committee for Economic
Development- in 1947. Discretionary actions were only accepted in extreme cases of
inflation or deflation. This was a point of convergence, though in restricted cases, with the
advocates of countercyclical changes in taxes and expenditures. Finally, the proposal called
for a flexible monetary policy as a complement of the budgetary policy. This was an
important point since at that time monetary policy was confined to sustain a low interest rate
on public debt (Stein, 1969, p.220-232)

17. Friedman's proposal considers a progressive tax system -income taxes-, and rates should
be set in order to balance the budget at a high employment level, or alternatively, to get the
budget deficit required to sustain the secular growth of money supply. The only way to create
money would be the financing of the budget deficit.

18. In Friedman's proposal there is a one-for-one relationship between budget deficits
(surpluses) and the creation (destruction) of money, and so, under normal circumstances
there is no role for bond-financed deficits and public debt management. The necessary
complement of Friedman's proposal is a regime of flexible exchange rates.

19. According to Metzler, neither Classicals nor Keynesians could differentiate between
channels of monetary expansion, given their polar positions about the determinants of
equilibrium interest rates. Metzler's sharp contraposition between classical and Keynesian
interest theories has been subject to criticism; examples of this criticism are provided in
Patinkin (1965, Chapter XV and Supplementary Note J), and Niehans (1978). In historical
perspective the main Metzler's contribution appears to be the position that all that matters for
the effects of money on interest rates is the way in which the monetary expansion is
produced.
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20. In historical perspective this was an important observation to Metzler's analysis but left
the theory of monetary policy without a clear-cut position about the real effects of policies
(Niehans, 1978).

21. The Mundell (1960) model can be summarized as follows: the economy is in equilibrium
when the capital and goods markets are in balance. The equilibrium conditions are

(1) A =B(m,r) Capital markets

(2) S(r, m, A) =I(r) Goods markets

where A is the value of assets and B the demand for assets, S is saving and I investment, m is
the money supply and r the interest rate. The real value of assets, A, is given by

(3) A=D/r +G/r
where D and G are the real values of dividends and government interest payments. An
expansionary OMO combined with a reduction of income taxes appears to be reducing G and
A in (3), and then creating an excess demand in (1) and an excess supply in (2). For
equilibrium in (1) a lower m or a lower r is required, and for equilibrium in (2) a higher m or
a lower r is required. As a result, the equilibrium r falls.
When an expansionary OMO is combined with a reduction of corporate taxes, the reduced
value of G is capitalized in D leaving A in (3), (1) and (2) unchanged. But given the higher
market value of corporate securities, investment increases and the equilibrium interest rate
rises.

22. The price-indexation of public debt implies that the term acVo/rP is substituted by ocVo/r
in equations (2), (3) and (4). In the absence of indexation, a money-financed deficit creates a
deflationary gap in the goods market simply because the real value of government bonds
declines. This change creates an excess demand for bonds and an excess supply of money in
their corresponding markets. As a result the interest rate falls.

23. Consider a Keynesian model with three assets: money, government bonds, and physical
capital. In the conventional interpretation there are only two yields: the rate of return on
money institutionally fixed at zero, and the rate of interest common to the two other assets.
Government debt and capital are treated as perfect substitutes, and the rate of interest equals
the marginal efficiency of capital. This is the liquidity preference hypothesis according to
which the relevant choice is between money and bonds.

24. Early in his career, Tobin left the following statement:

"How is it possible that society merely by the device of incurring a debt to itself can deceive
itself into believing that it is wealthier? Do not the additional taxes which are necessary to
carry the interest charges reduce the value of other components of private wealth? There
certainly must be effects in this direction" (1952, p.91)

25. Samuelson, P. A. (1963), p.1544

26. While the percentage change of aggregate real output in the United States between 1929
and 1939 was 6.3, the correspondiong figures for Argentina, Brazil, Colombia and Mexico
were 16.7, 51.7, 44.6 and 23.0 respectively. Regarding real industrial production, while the
relevant figure for the United States was -1.7, the percentages for Argentina, Brazil,
Colombia and Mexico were 35.2, 86.2, 132.1, and 52.3 respectively. Things were different
during the 1939-43 period. The U.S. aggregate real output increased by 53.3%), the
Argentinian by 8.4%, the Brazilian by 9.7%, the Colombian by 4.5% and the Mexican by
25.3%. As for real industrial production the relevant percentage change for the United States
was 133.3%, while the relevant figure for Argentina was 18.0, for Brazil 19.1, for Colombia
16.1, and for Mexico 45.9. Diaz-Alejandro (1983, p.8-9).
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ECTION I1

Publi : lassical ition

Introduction

This section has three objectives. The first is to present the academic challenges faced by the
Keynes-Lerner criterion of cyclically balanced budgets during the late 1950s and early 1960s.
This confrontation was known as the "burden-of-the- debt" controversy, and followed the
publication of Buchanan's Public Principles of Public Debt (1958). The second is to review
classical expositions of public debt which were revived during the controversy and have
served as a reference for debate in the last two decades. The third is to draw a general picture
of what in recent years has been called the political economy of government debt; this new

political economy is firmly based on classical contributions.

Buchanan's attack upon the predominant Keynesian-Lernerian thinking on public debt of the
1940s and 1950s, and other representative contributions to the debate are discussed in
subsection A. In subsection B we go back to classical British and Italian writings in which
the debt neutrality proposition was first expounded and questioned. In subsection C we
examine the criticism of the implications of Keynesianism for modern democracies as
spearheaded by Buchanan and his associates in the context of the Public Choice School. The
existence of a deficit bias in democracies denounced by public-choice theorists is also the
subject of recent research in which public debt is seen as a "strategic variable" used to either
redistribute income between generations or to influence future governments' policies. In
subsection D we offer some final reflections and links with other sections of this work.
Finally, the method of quoting "chapter and verse" is applied in this section more frequently

than in any other part of the study.
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A, Reaction; he K. ian vi n lici

The "burden of the national debt" was an issue of intensive debate in the late 1950s and early
1960s. It was a new round of a time-honoured debate whose roots can be found in the
classical political economy of the 1800s. The dispute surfaced as a reaction against
interpretations of Keynesian and Lernerian writers in the 1940s. A clear-cut statement of the

burden of debt which provoked much criticism was left by Lerner (1948):

"By far the most common concern about the national debt comes from considering it as
exactly the same kind of thing as a private debt which one individual owes to
others...One of the most effective ways of clearing up this most serious of all semantic
confusions is to point out that private debt differs from national debt in being external.
That is what makes it burdensome. Because it is jnterpersonal, the proper analogy is not
to national debt but to international debt. A nation owing money to other nations...is
impoverished or burdened in the same kind of way as a man who owes money to other
men. But this does not hold for national debt which is owed by the nation to citizens of
the same nation ... "We owe it to ourselves'... A variant of the false analogy is the
declaration that national debt puts an unfair burden on our children, ... Very few
economists need to be reminded that if our children or grandchildren repay some of the
national debt these payments will be made {0 our children or grandchildren and to
nobody else. Taking them altogether they will no more be impoverished by making the
repayments than they will be enriched by receiving them" (p.255)

The central propositions are threefold: First, there is a well-defined distinction between
internal public debt and external public debt. Second, private indebtedness and internal
public indebtedness are not analogous. Third, future generations are not affected by the issue
of internal public debt.1 Only the national external indebtedness transfer the burden to future
generations. In Lerner's view the risks associated with the national debt appeared to be
"wholly imaginary" since the sensible application of "functional finance" in the short run
should render a moderate long run size of the national debt.2 These ideas were not confined
to Keynesian-Lernerian circles. Pigou (1947) stated that although "it is true that loans raised
from foreigners entail a burden represented in interest and sinking fund on future generations
in the borrowing country,... interest and sinking fund on internal loans are merely transfers
from one set of people in the country to another set, so that the two sets together -future

generations as a whole- are not burdened at all" (p.37-38).
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The criticism of the Keynesian-Lernerian views partly emerged from their own grounds.3
Meade (1958, 1959) observed that Keynesians having succeeded in demonstrating that public
debt is selfliquidating (Lerner, 1943) or that the cost of servicing the debt need not be a
problem if the rate of income growth is sufficiently high (Domar, 1944), failed in
recognizing the adverse economic effects derived from a domestic public debt. The central
argument is that a positive deadweight debt -the excess of public debt over public real assets-
is a burden on the economy. The elimination of this deadweight debt -through capital levies,
inflation or budget surpluses- would encourage savings and restablish incentives to work and

invest.

The strongest rejection of the Keynesian view was led by Buchanan (1958), who saw in that
view a "new orthodoxy" opposed to the classical principles of public debt. Buchanan
concentrated on the individual roles played by bondholders and taxpayers rather than on
macroeconomic aggregates. Accordingly, bondholders invest on public debt looking forward
to earn a real income in a future period of time; this is seen as a voluntary transaction
whereby current consumption is reduced in order to get a higher future consumption.
Taxpayers become involved in a different way, since they are institutionally forced to give up
real resources to repay the debt service. This is the burden of public debt which is borne in
full by later generations of taxpayers; future generations will pay the cost of bond-financed
projects even if eventually those projects yield greater benefits than currently displaced

private investments.4

Based on a "neutral" position, Modigliani (1961) questioned the soundness of the arguments
put forward by the contenders, and argued that the relevant question is the long-run
implications of public debt on capital accumulation. With this idea in mind the Keynesian
argument that public indebtedness only affect the current availability of private resources is
not valid. An increase in the public debt stock places a burden on the economy through the

reduction of the private capital stock. However, such a burden may be offset to the extent to



42

which debt-financed public projects result in permanent additions to the capital stock and
increased real incomes of future generations. Modigliani's contentions were also critical of
Buchanan's positions since the latter implied that only the interests on debt constituted a
burden on society, without any reference to the effects of taxation on incentives to work, save
and invest. In Modigliani's opinion the burden controversy should be defined in terms of the
effects of alternative government financial policies on capital accumulation.? Further

developments of this position are discussed in Section IV below.

Other aspects of the polemic were pointed out by authors like Scitovsky (1961) who
supported the no-burden position and explained that a burden is impo-sed only when
governments fail to satisfy the interest payments. This could happen if debt-financed projects
did not raise the expected yields and governments had to resort to increases in taxation.
Finally, Mishan (1963) questioned the relevance of the debate by stressing that the net costs
or benefits for society depend on the productivity of government investments and not on

public indebtedness per se.

In historical perspective, the controversy may be summarized as follows: First, the debate
confronted two different approaches to fiscal policy analysis: the traditional discussion of
macroeconomic aggregates and the analysis based on individual roles. Buchanan defended a
vision of the political process of fiscal policies in which citizens-taxpayers vote for the
government projects and the method of finance. They will choose debt-finance if they want
to postpone the reduction in consumption, but they will choose tax-finance if they opt for a

reduction of current consumption (Fergusson, 1964).

Second, the polemic was restricted to full employment. The case of unemployment
economies was a subsidiary issue. Buchanan supported the use of budget deficits only under
extreme circumstances of depression and war, and stressed that on efficiency grounds those
deficits should be money financed. Keynesian steeped economists upheld the case for

cyclically balanced budgets and stressed that the burden argument could not be a barrier
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against debt financed deficits since any burden could be eliminated by future government
surpluses; thus, the government ability to generate surpluses was seen as the key to dispose of

the burdens of debt financed deficits (Modigliani, 1961).

Finally, the debate was a new stage of the controversy on intergenerational effects of public
debt. The historical links of this academic dispute with precedents in the British political
economy of the 19th century and the contributions of Italian scholars since the 1880s was
emphasized by Buchanan (1958, 1960). The presence of this historical nexus in more recent
discussions has also been recalled by Buchanan (1976). It is to those classical roots to which

we now turn.

B. Classical di ions on publi

We start with the British tradition, although limiting the discussion to David Ricardo's

writings which have been the focus of polemic in recent decades.

1, The Ricardian Theorems.

Keynesian concepts on public debt were not the unique target of Buchanan's challenge. The
Ricardian proposition according to which taxation and government borrowing are logically
equivalent was censured by Buchanan as an extreme case of agents rationality, and an
idealized situation in which the essential differences between borrowing and taxation
evaporate. It is useful to follow the Ricardian logic by quoting the paragraph in which the

equivalence between taxation and government borrowing was spelled out:

"When for the expenses of a year's war, twenty millions are raised by means of a loan, it
is the twenty millions which are withdrawn from the productive capital of the nation.

The million per annum which is raised by taxes to pay the interest of this loan, is merely
transferred from those who pay it to those who receive it, from the contributor to the tax



to the national creditor. The real expense is the twenty millions, and not the interest
which must be paid for it. Whether the interest be or not be paid, the country will be
neither richer or poorer. Government might at once have required the twenty millions in
shape of taxes, in which case it would not have been necessary to raise annual taxes to
the amount of a million" (Ricardo [1817], 1951, p.244-245).

In a different place Ricardo brought to light the role of intergenerational bequests:

"It would be difficult to convince a man possessed of £20000, or any other sum, that a
perpetual payment of £50 per annum was equally burdensome with a single tax of
£1000. He would have some vague notion that the £50 per annum would be paid by
posterity, and would not be paid by him; but if he leaves his fortune to his son, and
leaves it charged with this perpetual tax, where is the difference whether he leaves him
£20000, with the tax, or £19000 without it? This argument of charging posterity with the
interest of our debt, or of relieving them from a portion of such interest, is often used by
other\;vise well informed people, but we confess we see no weight in it" ([1820] 1951,
p.187

Buchanan's interpretation of Ricardo's arguments can be summarized as follows:

Firstly, according to Buchanan, "Ricardo enunciated the proposition that the public loan and
the extraordinary tax exert equivalent effects on the economy" (1958, p.43). This judgement

refers particularly to the first Ricardian paragraph quoted above.

Secondly, Buchanan points out that Ricardo's implication that the burden of the debt cannot
be shifted to future generations is only valid in a world of rational individuals who fully
capitalize the future tax payments associated with a switch from tax financing to borrowing:
"...Ricardo assumes that the creation of the debt, with its corresponding obligation to meet
the service charges from future tax revenues, causes individuals to write down the present
values of their future income streams" (1958, p.44). The author objects to the assumption that
individuals fully discount future taxes. At least for individuals who own no assets that
extreme rational behaviour cannot be applied. Additionally, all individuals do not act as if
they live for ever; differences in ages and differential interests in future periods lead to the

fact that individuals do not evaluate taxes and debt in the same way.
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Lastly, Buchanan notes the fact that in Ricardo's propositions the logical bases of borrowing
behaviour are ommited. Persons and institutions borrow to adjust spending flows over time,
and governments borrow for similar reasons. "There is no raison d'étre for public debt if this

instrument is behaviourally equivalent to taxation" (Buchanan, 1987b, p.1045).

The revival of the public debt controversy in the mid-1970s refreshed some contributions of
the late 1950s. At the center of that resurgence was the reformulation by Barro (1974) of the
role of intergenerational bequests in offsetting the intergenerational distribution of income
brought about by a shift from taxation to debt. In his refusal of Barro's work, Buchanan
(1976) coined the well-known expression "the Ricardian equivalence theorem". Previously
the same author had used the expressions "fundamental equivalence" and "equivalence

hypothesis" (Buchanan, 1958).

The resurgence of the public debt debate in the 1970s and the common reference to the
Ricardian equivalence theorem stimulated a new exploration of the Ricardian remarks on
public debt. Some authors concluded that Buchanan's version of Ricardo was partial, and that
Ricardo had developed a nonequivalence theorem between taxation and debt. The key idea in
the counterargument was that Ricardo's contentions were more complex and that he had been
aware of the problem of public debt illusion (O'Driscoll, 1977; Tobin and Buiter, 1979).
Although Ricardo indeed stated an equivalence theorem in the first paragraph cited above, it
is alleged that he rejected its validity in different passages of his Principles (1817) or of his

later article Funding System (1820).

The case for public debt illusion is clearly stated in the Principles:

"It is a system (borrowing) which tends to make us less thrifty -to blind us to our real
situation. If the expenses of a war be 40 millions per annum, and the share which a man
would have to contribute towards that annual expense were £100, he would endeavour,
on being at once called upon for this portion, to save speedily the £100 from his income.
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By the system of loans, he is called upon to pay only the interest of this £100, or £5 per
annum, and considers that he does enough by saving this £5 from his expenditure, and
then deludes himself with the belief that he is as rich as before. The whole nation, by
reasoning and acting in this manner, save only the interest of 40 million, or two millions;
and thus, not only lose all the interest or profit which 40 millions of capital, employed
productively, would afford, but also 38 millions, the difference between their savings
and expenditure" ([1817] 1951, p.247).

This paragraph illuminated a sharp contrast between taxation and the issuance of public debt.
The latter would result in reduced saving and private investment. Taxation would be the
preferred method of public spending financing. The point is how to reconcile this conclusion
with the equivalence between the two methods stated in the pieces quoted before. In his
Funding System Ricardo distinguished between what he called "in point of the economy" and
the prevailing behaviour of economic agents. At the first instance the two methods would be

equivalent, but the actual behaviour of individuals would lead to different results:

"In point of the economy, there is no real difference in either of the modes ...; but the
people who pay the taxes never so estimate them, and therefore do not manage their
private affairs accordingly" ([1820], 1951, p.186)

Following O'Driscol (1977), Ricardo's distinction between equivalence "in point of
economy" and nonequivalence in reality could be stated in terms of what "a hypothetical
transactor with perfect foresight would do, and what transactors actually do" (footnote,
p.208).

Under these considerations Buchanan's interpretation of Ricardo's view about public debt and
taxation appears to be partial and unfair. Buchanan concentrated exclusively on the "in point
of economy" argument. This is the reason why in the 1950s Buchanan alluded to a Ricardian
world of rational individuals who fully capitalize the future tax liabilities originated in a shift
from tax financing to borrowing. And this is the reason why in the 1970s in his controversy
with Barro, Buchanan (1976) referred to the "Ricardo-Barro model" to characterize a world

in which taxpayers fully capitalize the future obligations embodied in public debt issues.

2. The Italian contributions
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The Italian work in fiscal theory has produced outstanding contributions to the public debt
controversy. The so-called "La Scienza delle Finanze" was developed since the 1880s and the
major writings covered the first half of this century. A wider consideration of this literature
in modern public debt discussions is due to Buchanan (1958, 1960) who found in the Italian

tradition followers and critics of the "equivalence hypothesis".6

For our own purposes the Italian thought can be sketched out regarding its closeness to the
Ricardian positions. This is the method used by Chiancone (1985) and Eusepi (1989).7 A
first strand of literature represented by authors like Loria, Borgatta and Einaudi developed
the no-burden, no-transfer concepts present in the Ricardian writings and later on in the
Keynesian tradition. The emphasis on distributional consequences of public debt which is a
characteristic of the Italian thinking appears vividly in Loria's writings during the 1880s:
"In a period in which the possibilities of employing capital are increasingly limited by
the growth of population, public debt is in the end, a means whereby those capitals,
which could not obtain a sufficient rate of profit in ordinary ventures, receive it at the
expense of taxpayers and are thereby exempted from the need to look for risky
undertakings, which could lead to inevitable disasters. In such economic conditions,

therefore, the State that issues public debt renders a notably useful service to the owners
of liquid capital" (Chiancone, 1985, p.256)

In the late 1930s Einaudi left clear statements in favour of the no-burden position and offered

a smoothing argument in support of the issue of public debt:

"If we want to make an expenditure, we have to pay for it with present means, we must
decrease, by an equal amount, the means available for reaching other present ends ...
public debt is an instrument for distributing more conveniently in time, and without
ave disturbances for the taxpayers, the burden of the extraordinary expenditure"
Chiancone, 1985, p.254)

Borgatta, writing at the end of World War II, applies the concept of Ricardian equivalence in
a framework of social classes rather than in an intergenerational context. He finds how the
Ricardian equivalence is only valid in the case in which capitalists hold liquid funds which

could be channeled either to pay for an extraordinary tax or to acquire public bonds.
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Otherwise the monetary policy would have to provide the liquidity required by capitalists to

pay the extraordinary tax, with implications in the social distribution of credit.

A second line of thinking evoked by authors like Puviani and Griziotti called in question
basic Ricardian propositions. First, Puviani developed at the beginning of the century a
"finite horizons" argument against the Ricardian equivalence by concluding that persons
prefer public debt because the present value of future tax payments is lower than the present
value of an extraordinary tax. Second, Griziotti writing in the late 1910s criticized the
Ricardian assumption of intergenerational solidarity and rejected the notion of solidarity
between social classes. Even more, public finance was put at the centre of conflicts between
persons, groups and generations:

"In public finance the prevailing note is the triumph of individual interests, which

succeed in prevailing on all the others by means of the conquest and exercise of political

power: thus the necessary condition for admitting the social continuity from generation
to generation disappears altogether" (Chiancone, 1985, p.265).

To sum up, in the Italian contributions public debt is largely associated with the way in
which social conflicts are projected in budgetary policies. As with the British contributions,
the Italian legacies are not confined to the past. As we report below, very recent
developments on the political economy of government debt have followed the early
orientation of the Italian writings. Regarding the modern debates on the Ricardian theorems,

Section VI below is entirely dedicated to that topic.

The political economy of government debt has attracted the attention of economists
particularly since the mid-1970s. Two main directions can be mentioned. One has been
developed by Buchanan and his associates in the context of Public Choice and
constitutionalist theories, where a central issue is the proclivity of democratic societies to

create budget deficits. Two guiding principles in these frameworks are the notions of "fiscal
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illusion" and "voters irrationality". A more recent line of research seeks to create a positive
theory of debt. It follows the Italian and Swedish traditions at the core of which was the issue
of "how governments choose policies". An important characteristic of this research is that

economic policy cannot be disconnected from politics.

1. The constitutionalist view

The public debt controversy of the 1960s was spearheaded by supporters of the "sound
finance" principle of balanced budgets.8 What elements have extended the discussion over
three decades after the burden versus no-burden polemic? After all, the Keynesian
prescription of cyclically balanced budgets merely extended the time period over which the
old wisdom would be applied. In this sense the critics accepted their closeness to the
Keynesian tradition. Additionally, it was recognized that in the Keynesian view institutions
matter, particularly in relation to the differential effects of taxes and debt on individual
behaviour. As expressed by Buchanan and Wagner (1977): "In this respect, we are strictly
Keynesian, rather than Ricardian ..." (p.135). The assumptions about the political
environment in which Keynesian policies were to be applied constituted the essential source
of divergence. This point has been clarified in the related literature since the mid-1960s.
Keynesians, it was said, concentrated on the requirements of macroeconomic engineering

without taking in account the prevailing interests of political powers.

Buchanan and Wagner (1977, 1978) explored the implications of democratic politics for the
failure of Keynesian ideas and the upsurge of greater economic instability. The central idea is
that once Keynesian fiscal views are accepted, a democratic society will tend to use
excessively the expedient of fiscal deficits. The Keynesian prescription based on the
symmetry of surpluses and deficits is not viable in the context of a democratic society. This

society is not governed by an elite of technicians who would administer the budget
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independently of political pressures. Deficit finance is seen as generating political support on

the side of the beneficiaries of tax-cuts, increased transfers, or increased aggregate demand.

How is it possible that voters support a system of fiscal irresponsibility? In Buchanan and
Wagner's framework, fiscal perceptions and tax institutions play a key role. It is suggested
that individuals "perceive" the cost of public services to be lower under indirect taxation
rather than under direct taxation. It is also mentioned that debt financed deficits reduce the
perceived price of government goods and services, and therefore citizens-taxpayers will
increase their demands for them. It is then concluded that individual fiscal choices are
expoused to illusion -the so-called fiscal illusion- which influences budgetary decisions

through the political democratic process.

itutional rk for fi lici

Fiscal illusion and voters irrationality call for a constitutional reform which restores fiscal
responsibility. Public Choice theorists -constitutional economists in particular- insist that the
budget balance rule should be incorporated into the constitutions of democratic states.? From
the scrutiny of the postwar experience it is observed that the Keynesian prescription of
cyclically balanced budgets was issued without taking in account the institutional structure.
Since, as it is alleged, there is a tendency in democratic governments to overspend and a
natural resistance to adjust taxes upwards, budgetary policies in democratic structures are

biased toward deficits.

In conclusion, macroeconomic stability is not only the result of demand-orientated policies or
supply-orientated policies. The rules of the political game do condition the final outcomes. In
the specific case of budgetary policies, constitutional economists evoke the classical principle
of budget balance. In democratic societies, given their proclivity to budget deficits, that
principle should be given the character of constitutional rule, explicitly incorporated in the

constitutional documents of states.
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2. T iti f publi

Why similar countries offer different solutions to the debt problem? Alesina (1988) shows
how major European countries gave different individual treatments to the large public debts
accumulated during World War I. The clue for those dissimilar treatments was the way in
which eaéh society solved the income redistribution problem associated with the burden of
the debt. Regarding the experience of industrial democracies during the 1970s and 1980s,
Roubini and Sachs (1989a, 1989b) find that different political institutions in the various
OECD countries help to account for different debt policies. Grilli, Masciandaro and Tabellini
(1991) examine differing political and monetary institutions in the OECD economies since
world War II, and find that authorities in these countries applied different financial policies
in response to incentives resulting from different political and monetary institutions. The
relationship between debt policies and political and institutional contexts are sought to be

explained by the novel literature on positive theory of government debt policy.

The new literature discards the Buchanan's guiding notions of "fiscal illusion" and "voters'
irrationality” for not being compatible with the standard assumption of rationality.
Interestingly, as in Buchanan's writings it is found that there exists a deficit bias in
democracies. The explanation is different, however. While in Buchanan it is the myopic
behaviour of citizens which results in the bias toward deficits, in the new approach it is the
disagreement between citizens which explains the proclivity to budget deficits.10 Under an
electoral system, the citizens disagreement results in different preferences about public
expenditure (such as the level or the composition of government expenditure) between
current and future policy makers; it is this disagreement and the uncertainty of future
reelection which leads a policymaker to leave a greater public debt to its successor. Alesina
and Tabellini (1990) conclude that the equilibrium value of public debt tends to be larger the
greater is the polarization between alternating governments, and the more likely it is that the

current government will not be reelected.
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Given the existence of different preferences about public spending between alternating
governments, it is argued that a current government may influence policies carried out by its
successor, provided that the former can affect a state variable which enters in a critical way
in the latter's decision problem. In the literature under discussion the level of public debt is
the state variable which allows a current government to influence the fiscal decisions of its
successor; public debt appears to be strategically used to affect the choices of future
policymakers (Person and Svenson, 1989. Alesina and Tabellini, 1990, 1992. Tabellini and
Alesina, 1990). Public debt can also be used strategically by the current generations to

influence the intergenerational distribution of resources (Bohn, 1992. Tabellini, 1991).

An alternative line of research associates the accumulation of public debt with government
weakness instead of the alternation of governments with different preferences. It is the
dispersion of power across discretionary levels what leads to myopic decisions regarding
budgetary policies. The greater the disagreement between decision-makers, the less likely the
adoption of collective decisions favourable to government financial equilibrium (Grilli,
Masciandaro and Tabellini, 1991). In the end, both two lines of research find that it is the
existence of political incentive constraints (the succession of governments with different
views about public budget policies, or weak administrations which lack strong political

support) what creates a bias toward budget deficits.

Is it possible to derive normative conclusions from the recent political theory of debt? As in
Buchanan's writings, the new literature call for institutional reform. However, contrary to the
former, there is no suggestion of prescribing balanced budgets at the constitutional level. It is
asserted that governments should not be free to choose the levels of public debt left to their
successors. The practical suggestion points out that a cooperative behaviour of political
parties would reduce the tendency to use public debt as a strategic variable

to influence future governments. Political parties could agree on a series of contingencies

(such as wars and national disasters), which would allow policy makers to depart from
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balanced budgets (Alesina and Tabellini, 1990. Tabellini and Alesina, 1990). The proposal of
political agreement is reminiscent of the "consensual agreement" between citizens
recommended by the Sweden economist Wicksell ([1896], 1958) in one of his classical

contributions to the theory of public finance.11

D, Concluding reflecti links with other ions of thi rk

By the end of World War II the Keynesian notion of cyclically balanced budgets had left
behind the fears associated with public debt. Abba Lerner used the expression "imaginary
evils" to discredit those apprehensions against public debt. But in public debt as in other
areas of academic controversy the agreement among researchers was not a convergent
process (Aaron, 1989). The new budgetary wisdom was challenged by the iconoclastic -
contributions of James Buchanan and his associates since the late 1950s who argued that
budget deficits created a burden on future generations. A lasting criticism which has received
special attention in recent decades refers to the political assumptions of Keynesian budgetary
policies. Cyclically balanced budgets, it was said, are not viable since there is a tendency

towards fiscal deficits in democratic politics.

The advocacy of balanced budget constitutional amendments is not unique to Buchanan's
writings. As we will see in Section VI below, Buchanan and Wagner (1977), and Lucas
(1986) have coincided in the proposal of binding constitutional constraints on fiscal policies,
though the frameworks are at variance. Fiscal illusion and voters' irrationality are the reasons
in Buchanan's framework. Things are different in the Lucas economy populated by rational
expectations agents who live forever. The budget is intertemporally balanced, in opposition
to the Buchanan's prescription of continuously balanced budgets. Deficits and surpluses are
seen as optimal responses to low and high income periods, and not as Lernerian functional
finance responses to business cycles. The constitutional constraint on budgetary policies is
seen as a pre-commitment to avoid time-inconsistent fiscal policies; a sort of constitutional

rule destined to assure annual balanced budgets over normal periods.
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The recent political theories of government debt also find a case for institutional reform.
Although it is not argued in favour of balanced budget constitutional amendments, it is
stressed that the suboptimal behaviour of governments regarding public financial policies

could be eliminated by means of cooperative agreements between political parties.

What is the relevance of these reflections for our historical scrutiny in Part IV? We offer one
illustration of marked importance in the Colombian experience related to the imposition of

constitutional restrictions on the financing of government deficits.

A constitutional amendment carried out in 1910 incorporated a new clause according to
which "Any future issue of fiat money is absolutely forbidden". This clause made part of a
chapter on civil rights and social guarantees instead of being part of the public finance
chapters of the constitution. Since at that time a well organized banking system was not yet
in place, fiat money meant money issued by government decree. The constitutional
amendment was proposed after a period of civil war accompanied by hyperinflation. The
amendment was the result of a cooperative behaviour of political parties and was also
thought as a first step to adopt the gold standard, a regime which would demand a high
degree of fiscal discipline.

Although the constitutional amendment per se became dated in a few years, the cooperative
behaviour of political parties to impose constraints on the monetary financing of budget
deficits continued through the decades. Importantly, when the central bank was established in
1923, it was constituted as an institution highly independent from the government, and its
potential loans to the government were limited to a fraction of capital and reserves of the
bank. Given a small internal market for private investment in government bonds, authorities
understood that the limit imposed on the bank loans to the government not only restrained the
possibility of money financed deficits but also implied a boundary on the expansion of the

internal public debt. Of course, government deficits could still be financed with external
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debt, but at that time it was not seen as a practical choice, given the sporadic access of the
country to external capital markets during the first two decades of the century and the

inactivity of those markets during the early 1920s.

Historically, the access of the government to central bank loans has always been limited by
law, and during the first three decades after World War II they represented a very small
proportion of the internal public debt. Nowadays, after a constitutional amendment adopted
in 1991, not even Congress is authorized to allow a limited access of the government to the
central bank financing. If required, the government could apply for loans to the central bank
board, and if accepted, the rate of interest would be the rate paid on bonds sold to the public

in open market.

The important lesson that we extract from these experiences is that political and monetary
institutions have played a role in restricting the access of the government to central bank
loans, and therefore in controlling the expansion of the internal public debt. However, as we
will see in the next three parts of this study, that controlled expansion was limited to periods
of normality when the economy was not subject to extraordinary shocks, particularly

originated in the external sector.
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ECTION II

NOTES

1. That public debt is a component of wealth and that interest payments on the debt is a mere
transfer from tax payers to bondholders was an idea already accepted by the Mercantilists.
One of his exponents, Jean F. Melon in his Essay sur le Commerce (1736) sustained that:
"the debts of a nation are debts due from the right hand to the left, by which the body is not
weakened". These ideas were rejected by Hume in his Of Public Credit. Hume highlighted
the costs involved in raising tax revenues to pay the interests on the debt, and discussed how
debt increases adversely affected capital accumulation. A recent and detailed review of these
controversies is found in Mundell (1993).

2. "We see then that the kind of evil most popularly ascribed to national debt are wholly
imaginary ... and that the direct application of the basic principles of Functional Finance are
an adequate general guide to fiscal policy. If the short-run equilibrium is taken care of so that
there is ... neither inflation or depression, and a normal amount of reasonableness is applied
in choosing between the different ways of achieving this short-run equilibrium, the long-run
equilibrium of the size of the national debt will look after itself". Lerner (1948, p. 275)

3. The controversy was carried out under the following assumptions: full employment of
resources, a fixed plan of government expenditures, and, taxation and debt as the only
alternatives to finance government expenditures. Money-financed deficits did not constitute
an issue of debate. Buchanan (1958) accepted money-financed deficits on efficiency grounds,
only under conditions of extreme depression or war.

4. In Buchanan's framework taxation and public indebtedness are operations of different
nature. The former requires gne exchange between beneficiaries of the public expenditure
and tax payers. This exchange is performed under the compulsory action of the State. The
latter involves two exchanges: the yoluntary purchases of bonds, and the compulsory
exchange caused by taxation. Under a tax financed expenditure the government imputes the
corresponding liabilities to a definite set of tax payers at the time of the operation. Under a
debt financed scheme the funds are secured at the time of the operation but the liabilities are
postponed to be paid off by future tax-payers; the burden of the debt is placed on the
shoulders of future generations.

5. In a review of the debate, Tobin (1965) reemphasized Modigliani's criterion that the
important matter was the effects of public debt on capital accumulation. Further, he criticized
the fact that in the Modigliani's model bondholders were affected by an asymmetrical illusion
whereby they felt wealthier without taking in account the future tax liabilities associated with
the repayment of public debt. As seen in Section I above, Tobin considers future tax
liabilities as far as they affect private wealth held in assets other than bonds.

6. "This proposition [the Ricardian Equivalence] has been discussed at such greater length in
Italian works that it may be properly said to belong to the Italian rather than to the English
tradition" Buchanan (1958, p.114). This comment made in the late 1950s could be valid until
the mid-1970s when the Barro (1974) contribution opened a new strand of Anglo-Saxon
literature on public debt.

7. The quotations are from Chiancone (1985).

8. The "sound finance" principle recommended a "moderate surplus" to reduce the possibility
of deficits. Writing in 1903, Bastable indicated that:
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"... under normal conditions, there ought to be a balance between these two sides
(expenditure and revenue) of financial activity ... This general principle must, however,
admit of modifications. Temporary deficits and surpluses cannot be avoided ... The safest
rule for practice is that which lays down the expediency of estimating for a moderate surplus,
by which t;1e possibility of a deficit will be reduced to a minimum" (Buchanan and Wagner,
1977, p.10).

9. Public Choice has evolved since the late 1960s as the application of economic methods in
political analysis. The political process is considered similar to the market process, and as in
the neoclassical methodology, the decision making procedure is centered on individuals.
However, Public Choice adds new considerations to the standard efficiency results by dealing
with the institutional context within which individuals take decisions. The subject of study is
the choice of constraints, rather than the choice within coinstraints which is the matter in
orthodox economics (Buchanan, 1987a).

10. The new literature is also critical of the political business cycle theory of Nordhaus

(1975), according to which policy makers overstimulate the economy before elections in
order to maximize their reelection probabilities, and adopt recessionary policies after the
election. In this theory, voters "never learn", and policy makers "never loose credibility".

11. Consensual agreements have also been a constant in Buchanan's writings. In Buchanan
(1949) two approaches to fiscal policies are differentiated: the organismic theory of the state,
and the individualistic foundation. In the former, the state is the unit which decides for
society as a whole. In the latter, decisions are taken by individuals, and the state projects
certain collective aspirations. The existence of consensual agreements among individuals
provides the only benchmark against which to evaluate individual decisions. These
agreements should be ratified as constitutional rules of the game.
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E II

Prosperity with relatively low inflation characterized OECD economies during the first
quarter of a century after the end of World War II. In major European countries and Japan
the growth rates of GDP during 1950-1973 were higher than in any previous period.
Although this was not true for the United States (the highest recorded growth rates were
obtained during the period 1870-1913), the same European countries, Japan and the
United States exhibited unprecedented high growth rates of per-capita GDP. Additionally,
unemployment was very low (excepting Germany and Italy in the 1950s) in comparison
with the experience of the interwar years. These encouraging facts about growth and
employment were accompanied by a rather new event, the appearance of persistent and

increasing though still low inflation rates (Maddison, 1987; Mattews and Bowen, 1988).

Growth theory burgeoned in the propitious atmosphere of the 1950s and 1960s. Solow
(1956) and Swan (1956) explained the basis of the neoclassical approach to economic
growth, and Tobin (1965) applied the model to monetary economies. After a general
background in subsection A, in subsection B we present the monetary growth model, also
called the neoclassical theory of public debt, and discuss the implications of government

bonds in a neoclassical growth model. It is shown how by introducing government bonds
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in the model, capital accumulation is affected and also the dynamics and stability of the

system.

Optimal growth models are dealt with in subsection C. Although originally developed in
the 1920s, they were left aside during the world depression of the 1930s and World War
II. It was in the optimistic environment of the 1960s that optimum growth attracted the
attention of economists. After discussing the basic setup, we ask what the implications are
for private consumption of allowing government deficits. The answer is an unambiguous
and strong result: government deficits do not affect consumption, and therefore, public
debt does not matter. This overwhelming upshot did not refrain economists from finding a
room for fiscal policy in mixed economies, in the context of optimal growth models. Such
a role was found to be that of persuading the private sector to produce investment goods

at the rate dictated by optimal growth considerations.

The literature surveyed in subsection D seeks to enrich the neoclassical theory of public
debt by explicitly incorporating two new elements: one refers to the central role of the
government budget constraint in the determination of capital intensity and the rate of
inflation, and the other one recognizes the presence of institutions (such as the Central
Bank and the Treasury) with their own objectives and strategies, behind specific financial
policies. Finally, in subsection E we indicate how the main topics in this section are the

basis for further sections of this work.

A. The background,

Modern growth theory was conceived in the 1930s and 1940s under the influence of the
great depression and World War II. Pioneering works by Harrod (1939) and Domar
(1946) examined the problem of economic growth in a Keynesian spirit. The main concern
was the capability of capitalist economies to achieve a steady-state growth. Through

different ways Harrod and Domar arrived at a unique condition under which a modern
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economy -capitalist or centrally planned- would reach a path of steady-state growth: the
relation of the saving rate § to the capital-output ratio y should be equal to the rate of

growth of labor force n.

The arguments behind the Harrod-Domar condition s/v = n reveal its Keynesian
characteristics. For capital to be fully employed, output should grow at the rate s/v, and
for labour to be fully employed, output should rise at the rate n. Harrod (1939) called s/v
the warranted rate of growth, and n the natural rate of growth.1 A steady-state growth
might not exist, howe\}er. An excess of the warranted rate over the natural rate would
bring about an excess of capital driving the marginal productivity of capital to zero and
discouraging investment. If, on the other hand, the natural rate exceeded the warranted
rate there would be increasing unemployment of labour. In both two cases a hypothetical
economy would move away from an equilibrium growth path. An equilibrium growth, if it
existed, would be a knife-edge equilibrium. Formed in the Keynesian mode and sharing the
stagnation thesis which gained currency in the late 1930s (Section I, above), Harrod's
analysis emphasized the possibility of a warranted rate secularly superior to the natural

rate.

Neoclassical growth models criticized the knife-edge version of economic growth
according to which a steady state equilibrium might not exist. In the economic context of
the 1950s and 1960s with the leading Western economies working at a high level of
demand and full employment, the Hansen's stagnation thesis was considered not just as an
outcome of the depression of the 1930s but as an incorrect interpretation of the evolution
of capitalist economies. In the same way, growth models brought into being during the

depression and the War were censured as a wrong view of the capitalist development.2

On technical grounds the knife-edge characteristic of the Harrod-Domar model resulted
from the fact that s, v and n were set up as constants. Neoclassical writers questioned the

assumption of a capital-output ratio v derived from a fixed coefficient production function
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and introduced technological flexibility. The new models embodied a range of feasible
steady states, and then alternative consumption paths for the society to choose. In this
context there would exist a growth path which would guarantee a higher level of per-
person consumption than any other growth path, namely, there would be a saving rate and
a corresponding capital-output relation which would maximize consumption. This was the

neoclassical golden rule of capital accumulation.

According to the golden rule the saving ratio should be chosen in order to set the capital-
labor relation K/L at a level in which the social return on investment r was equal to the
natural growth rate, r=n. In this sense, any growth path on which the K/L always exceeded
its golden rule level by at least some constant amount, or any path which kept the r below
its golden rule value by at least some.constant amount would be defined as dynamically
inefficient, because there would always exist another path which, starting from the same
initial capital stock would generate a higher consumption (Phelps, 1965). The golden rule

concept will be repeatedly used in this section and also in sections IV and VI below.

Neoclassical growth models captured an important part of the theoretical and empirical
research in economics in the late 1950s and 1960s. The relationship between government
policies and growth was a topic of debate. Could there exist a meaningful growth policy
when exogenous factors -population growth and technological progress- were thought to
be the determinants of the long-run rate of growth? Could government policies be neutral
as between present and future consumption? Some writers argued that any policy mix
affects the composition of current output and future social endowments. However, it was
observed that the existence of imperfect capital markets would require the intervention of
governments in the process of intertemporal social choices. In general, it was admitted
that the relevant issue would be the consistency of current policy mixtures and the final

objective of economic growth (Tobin, 1964).
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Other areas of debate focused on the projections of growth theory on policy grounds.
Various authors expressed the need for a synthesis between the long run and full
employment theories of growth, and the short run macroeconomics applied to
unemployment situations.3 Some approaches intended a direct application of neoclassical
growth theory to economic policy. The so-called monetary growth models or neoclassical
theory of public debt as outlined by Tobin ([1955], [1965a], [1968], [1971]), are

representative of these lines of research.

Finally, other researchers paid attention to the problem of the optimal growth path. Based
on the classical contributions of Ramsey (1928) for a planned economy, and of Solow
(1956) for a decentralized economy, these endeavours considered the case of mixed
economies in which governments use policy instruments -government bonds and money

supply- to achieve the optimal growth path.

In the next two subsections -B and C- we review the last two areas of research with
emphasis on the neoclassical theory of public debt as it was developed in the 1950s and
1960s in the framework of monetary growth models and optimal growth models. We start
with basic monetary growth models in which the underlying issue is how the introduction
of public debt into the structure of a neoclassical growth model affects the standard results
as obtained by Solow (1956) [Box III.1]. We initially review the Tobin (1965a) model
which opened the modern literature on monetary growth models, and discuss an explicit
illustration of how government bonds "matter" in a two-asset model. Finally, we turn to
superneutrality models in which public debt does not matter. An important point to note
before we proceed is that the relevant literature generally used the concept "public debt"
to indiscriminately refer to government liabilities such as money and interest bearing
government bonds. When the literature reviewed here exclusively refers to either money

or bonds, the point will be made clear in the text.
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BOXIII. 1
Th low model

In the Solow (1956) model, the labor force L given by exogenous population growth,
increases at a constant rate, n. Qutput Y is produced using capital K, and labour. The
production function Y=F(K,L) exhibits constant returns to scale, and then the per-capita
production function can be written as y=f(k). Saving is a constant fraction of income,
S=sY. Net investment is the rate of increase of the capital stock, DK, where D is the time
derivative d/dt; then, the basic macroeconomic identity is DK=sY.

The behaviour of the per-capita capital stock is given by Dk=sf(k)-nk; this is the
fundamental equation of capital accumulation, or neoclassical differential equation of
economic growth. Alternatively, this equation can be written as Dk=f(k)-nk-c. The steady
state per capita capital stock k* is given by this equation when Dk=0. In the steady state k
is constant and then K and L grow at n, the exogenous rate of population growth.
Therefore the Harrod-Domar consistency condition is satisfied.

In the capital accumulation equation, when k is out of the steady state (k<k* or k>k*), k
increases (because sf(k)>nk), or decreases (because nk>sf(k)), until the long run k* is
achieved. In conclusion, the model provides an equilibrium path for the per-capita capital
stock and the system is globally stable.

B. Basic monetary growth models.

In monetary growth models the question "Does public debt matter?" is addressed in the
context of the superneutrality debate of the late 1960s. Superneutrality refers to the long-
run neutrality of a change in the rate of growth of money in a growing economy, rather
than to once-and-for-all changes in the quantity of money in stationary economies.
Specifically, superneutrality means that a change in the growth rate of money affects no

real variables other than real balances.

1. The Tobin monetary growth model,

Tobin (1965a) generalized to a monetary economy the Solow (1956) real growth model
[Box II1.2]. One of the reasons for this generalization was the monetary character of
modern economies, and therefore the analysis of the implications of this institutional fact
on growing economies. Two strong ideas dominate the Tobin approach. The first one is
the Keynesian thinking according to which in the short run monetary factors and portfolio

decisions affect the process of capital accumulation; Tobin attempts to prove that "a




similar proposition is true for the long run. The equilibrium interest rate and degree of
capital intensity are in general affected by monetary supplies and portfolio behaviour, as
well as by technology and thrift" (p.684). Technology and thrift represent the neoclassical
tradition in saving-investment analysis as well as in economic growth. The novelty of the
contribution consists in the incorporation of monetary effects on the degree of capital
intensity. These are the so-called "Tobin effects". The second idea refers to the capital-
money conflict which is set up as a problem of portfolio decisions: capital and money

compete for the placement of saving based on their relative returns.

BOX II1. 2
|The Tobin (1 model

1. As in Solow (1956) [BOX III.1], S=sY, and y=f(k).

2. Wealth and portfolio behaviour.

Real wealth (A) is kept in the form of capital (K) and real money balances (M/P). In per-
capita terms, real wealth (a) is a=k+m. The desired composition of wealth is given by the
demand for money function mg=k¢(r+x), where r is the real interest rate and x the rate of
inflation. Accordingly, my is proportional to the per-capita capital stock and a decreasing
function (¢'<0) of the nominal interest rate (r+).

3. Government deficits and disposable income.

Government deficits take the form of monetary transfers (DM) to the private sector. In
real terms these transfers are DM/P = OM/P where 0 is the growth rate of money DM/M.
Considering the effects of the inflation rate on real balances, the real disposable income is
Y4=Y+(0-t)M/P.

4. Capital accumulation, steady state and Tobin effects.

The capital accumulation equation is DK=s[Y+D(M/P)]-D(M/P) which in per capita terms
becomes Dk=sf (k)-nk-(1-s)(0-t)m. The growth rate of real per-capita money balances is
Dm=(6-x-n)m. The steady state relationship between capital and real money balances is
obtained for Dk=Dm=0), as follows: 0=[sf (k)-nk]-[(1-s)nm] which shows that to lower
equilibrium real money balances correspond higher levels of capital accumulation.

Three main conclusions are reached. First, superneutrality does not obtain in Tobin's
extension of the Solow growth model to a money economy, namely monetary factors
affect the real characteristics of the steady states. Second, in a monetary economy savings
finance not only the accumulation of physical capital but also of real money balances. This
means that the equilibrium capital intensity in a monetary model is lower than in the Solow
real model: the higher the desired real balances, the lower the equilibrium capital-labor
ratio. Consequently the golden rule saving ratio is no longer the one that maximizes steady

state consumption in nonmonetary models (Sidrauski, 1967b); a higher saving ratio is
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required to accomplish that target in a monetary economy. Third, a higher inflation rate

would invariably lead to a higher degree of capital intensity.

We next describe a two-asset model which incorporates government bonds. We show how
the new asset affects the dynamics and the long-run equilibrium of the Solow (1956)
model, and discuss the stability issue which arises not only in this particular setting but in

monetary growth models a la Tobin.

Shell, Sidrauski and Stiglitz (1969) introduced government bonds as a second store of
value into the Solow model. It is shown how the presence of government bonds in the
neoclassical growth model alters the long-run vequilibrium value of the capital labour ratio,
and also the dynamics and stability of the system. The basic insight can be described as
follows: the equilibrium capital intensity is affected not only by the growth rate of public
bonds, but also by the capital gains derived from changes in their market prices. The
overall conclusion is "government debt matters". A graphical illustration of the model is

provided in BOX III, 3.
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BOXIII

rnment bonds "m " Adi mmatic ex le from the late 1

As in Tobin (1965a), saving is a constant fraction of real income which in this model is
defined as real output plus capital gains from changes in bond prices. Real investment is
then the part of real savings which is not absorbed by increases in bond holdings and
capital gains. A crucial aspect of the model is the hypothesis of expectations formation. It
is assumed that individuals instantaneously adjust their expectations about price changes.
In the context of the adaptive expectations theory represented by an equation like d/dt(x
©)=h(x-7®), the instantaneous adjustment is illustrated by the h coefficient tending to
infinity. This is a case of short-run perfect foresight or "myopic foresight" in which
individuals only know the price at the next moment.

The laws of motion for per-capita capital k and per-capita bonds b are given by

Dk sf (k) -nk-(1-s) [a+glb (1)

Db [g+ta-nlb (2)

where a is the rate of growth of public bonds, a=DB/B, and q stands for capital gains
derived from changes in bond prices. The interest rate on government bonds is assumed to
be zero. Equation (1) has the standard structure of monetary growth models: the first two
terms on the right-hand side give the law of capital accumulation in the Solow model, and
the third term indicates that given a saving ratio s, public bonds add to private
balancesheets according to & and q but displace a whole unit of real capital.4
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Figure 1 shows the equilibrium ratio k., determined by the intersection of sf(k) with nk in
the Solow model, and the lower equilibrium ratio k1 determined by the intersection of
sf(k)-(1-s) [a+q]b and nk when public bonds are a second asset. The figure shows that
even when a=DB/B=0, the existence of capital gains on government bonds implies a
lower long-run equilibrium for k than in the Solow model.

Figure 2 is the phase diagram of the system (1) and (2) drawn in the (k,b) space. From (2),
Db=0 if and only if g=n-a.. Given n>a, which means that the growth rate of the economy
is greater than the growth rate of public debt, there is a unique value k* for which Db=0.
To the left of the Db=0 locus, k<k* and b is increasing (Db>0); similarly, b is decreasing
(Db<0) to the right of the locus, where k>k*. These directions of motion are shown by the
vertical arrows. The locus Dk=0 starts from the origin and crosses the horizontal axis at
point k** where sf(k**)=nk**, This is the Solow equilibrium of the system for Db=0.
Above the Dk=0 locus, k is decreasing (Dk<0) simply because public bonds are above the
level which would keep k constant, and below the Dk=0 locus, k is increasing (Dk>0).
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The horizontal arrows illustrate these directions of motion.

Two relevant points appear in Figure 2. The solution (k*,b*) which assures balanced
growth equilibrium for an economy with capital and public bonds, and the Solow solution
for a real growth model (k**,0). While the former equilibrium is a saddlepoint, the latter
is locally stable. In Figure 2 only the trajectory AA, the saddlepoint path that converges to
E satisfies the differential equations (1) and (2). All other paths, either tend to the Solow
solution or imply such attractive capital gains that real investment falls to zero. If the initial
conditions are "just right", that is, lie along AA, the system will converge to equilibrium
with capital and bonds. Expectations are also fulfilled on paths tending to the k-axis;
however, this latter result is specific to the model under discussion, and more general
conclusions relevant to government debt and monetary growth models may be drawn with
reference to the stationary solution (b*, k*).

FIGURE 2
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A highly controversial result of early monetary growth models was that an economy
would fail to reach a steady state equilibrium, except if it started from a "right position"
(Nagatani, 1970). The instability found in these models is characteristic of competitive
models with more than one asset and an asset market clearing equation consistent with the
hypothesis that individuals instantaneously adjust their expectations about price changes
(Hahn, 1966). In monetary growth models a la Tobin, the asset market clearing equation
states that the supply and demand for real balances are always equal; additionally, it is
assumed that the expected rate of price change is equal to the current rate of price change.
Altogether, these assumptions are the source of instability. For instance, after a shock that
displaces m above (below) its steady state value, in order to induce agents to increase

(decrease) their demand for real balances the rate of inflation must fall (increase); but as a
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result of this reaction of the inflation rate, m moves further away from its original

equi]ibrium.6

Early discussants of the monetary growth model indicated that a sluggish adjustment of
expectations (a low value of the adjustment coefficient h in the expectations equation in
Box IT1, 3) was necessary for stability (Sidrauski, 1967b; Stein, 1971).7 Other critics
sustained that stability would be guaranteed by the existence of future markets for all
periods in the future, or by investors who exercised long-run perfect foresight (Shell and
Stiglitz, 1967). Sargent and Wallace (1973) suggested a way out of the instability problem
by allowing prices to depend not only on their past history -as in the early monetary
growth models- but on other relevant variables; specifically, after a change in m above
(below) its steady state value, the price level would rise (fall) instantaneously thereby
eliminating the change in real money balances without affecting the inflation rate. In other
words, (saddlepoint) instability was no longer a characteristic of monetary growth and
government debt models.8 Further discussions reached (global) stability by adding new
elements to the original model. For instance, when a third asset such as private interest-

yielding bonds are introduced to the usual two-asset economy (Takayama, 1994).

We now finish this subsection with a brief reference to superneutrality models which are

invariant to changes in public debt.

The nonsuperneutrality results attained in Tobin (i) and Sidrauski (1967b) were called
into question in Sidrauski (1967a). In this latter influential article an anticipated inflation
created by money-financed government net transfer payments no longer affects the long-
run capital intensity. The rate of monetary expansion affects no real variables such as
consumption, capital intensity and real interest rate; only the real balances are affected by

changes in the growth rate of money.9 Unlike the monetary growth models where savings
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are postulated as a fixed proportion of real disposable income, in this model they are
derived from utility maximization. The model considers a representative infinitely lived
family which maximizes an intertemporal utility function whose arguments are
consumption and real balances. In the context of an economy which grows at a constant
rate with a linearly homogeneous production function, Sidrauski shows that money is

superneutral. 10

Superneutrality exclusively refers to the steady state, since changes in the growth rate of
money affect capital accumulation in the short run. Fischer (1979) corroborates that in the
Sidrauski (1967a) maximizing model the trajectory of the economy to the steady state is
not in general independent of the growth rate of money. The superneutrality result has
obvious implications for the historical perspective of public debt theories since contrary to
models a la Tobin the steady state capital intensity is invariant to changes in public debt.
We now move to discuss optimal growth models, an area of research which stimulated

new developments of the theory of public debt during the 1960s.

11 i imal model

Two main lines of research dominated the attention of theorists of economic growth in the
1960s. One focused on the growth possibilities of a full employment market economy,
given technology; the Solow (1956) model was a representative contribution of this area
of research. The other source of contributions analyzed the case of fully planned
economies, given technology; these efforts continued the pioneering exposition due to

Ramsey (1928).

Two sets of questions are relevant for the discussion of public debt in the context of
optimal growth models. First, how the optimal development results for a planned economy
are affected when allocation decisions are made in a decentralized fashion? And, what are

the effects of government intervention on this decentralized setting through bond-financed
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deficits? Second, is there a room for discretionary fiscal and monetary policies in optimal
growth strategies? What are the implications of this analytical perspective for the current
"burden of the debt" debate of the 1960s?

The first set of questions is discussed along the lines of an optimal neoclassical growth
model. The final aim is to examine the resource allocation effects of bond-financed
deficits. The second set of questions tries to find an intermediate way between the polar
strategies due to Ramsey (1928) and Solow (1956). The purpose is to determine how
governments could achieve an indirect control of the capital accumulation process through
monetary policy -by changes in the relative proportion of money and government bonds-,
and budgetary policy -through changes in the size of government deficits (surpluses)-. The
particular case discussed here is a Tobinesque model in which the asset and consumption
goods markets determine the equilibrium prices of money and capital. It is shown that
government policies can alter these equilibrium prices, and depending on the specific
policy mix, the capital accumulation, either in the short run or in the long run. Further, the
model is enriched by postulating a social welfare functional for the government, in order to

provide sound foundations to policy measures in a mixed economy.

1. Common features.

Although optimal growth models bloomed in the late 1960s, the central question had been
posed by Ramsey in 1928 on the eve of the great depression: "how much of its income
should a nation save?" (p.543). The open discussion of this problem burgeoned in the
sixties with their record of full employment and expansion.11 Some common features
characterize optimal growth models. First, society "goes on forever" which means that
these strategies adopt an infinite time horizon. Second, economic growth is understood in
terms of consumption rather than in terms of capital accumulation; consumption concerns

to the very end of growth while different levels of capital stock reveal previous decisions
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on resource allocation. Third, a social welfare function is the optimality criterion for

choosing between alternative consumption paths.12

The specification of the social welfare function reveals the consumption distribution
scheme adopted by society. This scheme depends on the shape of the utility function as
well as on the existence and magnitude of a social discount factor.13 It is assumed to
prevail for ever leaving aside any possible change in social choices. This outcome is
explained by the resemblance of the analytical procedure with those employed in physical

sciences.14 Now we turn to essential features of the neoclassical optimal growth model.

2. A basic model

In optimal growth models the problem of society is to choose a time path for per-capita
consumption in order to maximize a social welfare function, given an infinite time horizon
and a positive discount rate, or rate of time preference. At successive points in time,
allocations of income between consumption and investment are expressed in terms of the
available capital stock. Taking the capital-labor ratio as a continuous time variable, the

basic constraint is the fundamental equation of capital accumulation (Box III, 1 above).

An essential upshot of the maximization problem is that the solution obtained for a
centralized economy also applies to a decentralized economy. One specific result shows
that the growth rate of population and the rate of time preference, altogether determine
the real interest rate, and according to the production function, the steady state capital
intensity. Another result gives the level of consumption which is consistent with the real
interest rate and the steady state capital intensity. Basic developments and results of

optimal growth models are provided in Box I, 4.
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B IIL, 4
Basicr from imal model

Formally, at time t, society will fing the solution to the following problem:
Max. W = Ulc(t)le0(t-to)at (3)
[c(t)]
subject to Dk = f(k)-nk-c
and k(tg) = ko

where W is the social welfare function to be maximized, U is the utility function, c(t) is the
time path for per capita consumption, § is a positive social discount rate, Dk=f(k)-nk-c is
the capital accumulation equation, and k(ty)=kg, is an initial condition.

From the solution to this problem (Intriligator, 1971), if the time paths of consumption
[ci*] and capital [k¢*] are optimal, they must satisfy the differential equations:
Dk = f(k)-nk-c (4)
Dc/c = u(ct) [£' (k) -n-8] (3
where p(cy) is the instantaneous elasticity of substitution.19 For Dk=0 and Dc=0, the
steady state equations are:
c = f(k)-nk (4')
f'(k) = n + 6 (5")
Equation (4') corresponds to the steady state sustainable consumption per capita.
Investment per capita must equal nk to sustain a constant per capita capital stock in the
steady state. E%uation (5" corresponds to the modified golden rule given a positive social
discount rate.1

What happens to these results when instead of a planning board, families and firms
determine the resource allocation in a competitive market context? The budget constraint
of the representative family can be written as the identity between her sources of income
(wages, w, and interests, r) and the expenditure in consumption and investment. Then, at
any time t,

wWt+rike=ct+Dk¢+nky (6)
where w; and ry are determined in the factor markets when firms maximize profits
according to the standard neoclassical conditions f'(k¢)=r; and f(ky)-k¢f' (k¢)=wy.

In this framework the problem of the representative family is to maximize a functional

such as (3) subject to the budget constraint (6). The necessary condition is given by
Dc/c =u(ct) [r-n-9]

which is the same necessary condition obtained for the centralized economy. Therefore,

the steady state results and the dynamic analysis obtained before for the centralized

economy apply to the decentralized economy.

So far we have overlooked the role of government. One could question to what extent
government deficits affect consumption. We answer this question in the next subsection by
following the idea that the fully informed forward-looking representative family
incorporate the implications of the government budget constraint into its own (Frenkel and
Razin, 1987).

vernmen ndin vernment defici riv ion
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The starting point for analyzing the role of government is the consideration of the
government budget identity, according to which the primary deficit and the interest
payments on the outstanding debt are financed with public debt increases. When this
identity is generalized to many periods, we obtain an intertemporal government budget
identity which states that the government could incur in deficits financed with public debt

provided it can engineer future surpluses to repay the debt service.

The availability of government bonds extends the representative family's portfolio from
one to two assets (capital shares and bonds). When the budget constraint of the family is
generalized to many periods, it can be shown that bonds affect the present value of
consumption in the same way as capital does. A crucial result can be obtained when
government budget deficits are internalized by the representative family. This result says
that the path of consumption of the representative family is not affected by changes in the
method of finance (e.g. a bond financed tax cut) of a given path of government spending.
However, it also shows that government spending does affect consumption. A formal
discussion of the government budget constraint and its internalization by the private sector

is offered in Box III, 5.
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x IT1
i ic fin n ion

The flow government budget constraint can be written as DB=r{B{+G¢-T{ where G¢-T is
the primary deficit, ryBy the interest payments, and DB; the bonds issued to finance the
excess of outlays over tax revenues. In per capita terms, Dby+nbi=r¢b+(g¢-t;). The
intertemporal equilibrium level of b(t) is given by b(r-n)=(t-g) which means that the
interest bill cannot be indefinitely financed with new borrowing: at some stage primary
surpluses are required to finance the debt service.17 The same idea can be expressed by
discounting the future budget surpluses:

by = IS (t-g)Vedt =SI tyVidt - Isgtvtdt (7)

where V; = expl-]. S)ir-n)dt is the factor by which future primary surpluses are discounted to
the present time, s.

Equation (7) is the government intertemporal budget constraint, according to which given
an initial per capita debt b, and a trajectory of government spending g;, it does not
require a balanced budget (g¢=t;) for all t.

The availability of public bonds extends the family's portfolio Z from one to two assets. In
per capita terms this portfolio is z=k+b. The family budget constraint can then be
reformulated as

Wttrtze—ti=ct+Dzt+nz¢
In intertemporal terms this constraint becomes18

[ cevidt = kg + bg + [ wevedt - | tevidt (8)
S S S

The present value of the consumption stream is equal to the initial value of portfolio plus
the present value of wages after taxes.

The impact of changes in the method of finance of government spending on the
intertemporal budget constraint of the representative family is obtained by substituting
from (7) into (8) (Frenkel and Razin, 1987, Blanchard and Fischer, 1989):

\ o0
Iwcttht = ko + fothtdt - I geVidt (9)
S S S

The timing of taxes is irrelevant in the decision-making process: in present value, a current
reduction of taxes is exactly offset by the anticipated increase in future taxes. Neither
deficit finance nor the size of public debt affect the present value of the consumption
stream. However, as revealed by the last term on the right-hand side of (9), government
spending matters. Since government activities employ resources which otherwise would
have been available to the private sector, the path of consumption is affected by the path
of government spending.

Some critical assumptions are required to obtain the neutrality of consumption to a change
in the timing of taxes collected to finance a given path of government expenditures. First,
there is a forward-looking representative family which incorporates the implications of the
government budget constraint into her own, recognizing the dependence between

government spending, government financed deficits and the implied tax liabilities. Second,
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capital markets are perfect, namely, private and public sectors lend and borrow freely at
the same terms: the rental rates expected by the private sector from capital and public
bonds are equivalent. Third, taxes are not distortionary. And finally, the government meets
the condition (transversality condition) according to which an increasing debt cannot be
indefinitely served with new debt issues, namely, future primary surpluses are required to

finance the debt service.

These reflections are reminiscent of our discussion of the Ricardian equivalence
proposition in Section II. The equivalence between borrowing and taxation stated in
selected paragraphs of Ricardo's writings reappears here in the context of a neoclassical
optimization framework. For the historical perspective of public debt theories the
conclusion is clear: in an intertemporal context there is no such a thing as a government

deficit, deficit finance is of no consequence, and public debt does not matter.

Having arrived to such strong neutrality results, is there any hope for government
discretionary policies under the context of optimal economic growth? Can the intervention
of governments in mixed economies be rationalized in the framework of optimal growth
models? These are the leading questions in our last subsection on optimal growth models,
in which we inquire whether and under which assumptions some room is left for

government debt policies in mixed economies.

4 i licies in mix mi

Foley, Shell and Sidrauski (1969), and Foley and Sidrauski (1971) tackled the questions
addressed in the previous paragraph, in the framework of optimal growth models. First of
all these authors designed a portfolio model following Tobin (1961) in which combinations
of fiscal and monetary policies affect capital accumulation through changes in the price of

capital. 19 At this point, the methodology of optimal growth models is applied as "a way to
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make rigorous the prescription of government control in the mixed economy" (Foley et al.

1969, p.699).

There is a crucial difference between the assumptions of this model and the assumptions
underlying our previous discussions of the influence of public finance on private
consumption. While in the last subsection there is a fully informed forward-looking
representative family which integrates the government budget constraint into its own, in
the model under discussion the assumption of fully informed agents is considered "very
strong" and "unlikely to be met in reality". In the absence of this "strong" assumption, the
argument continues, some room is left for discretionary government deficit policies. The
position of the authors has to be seen in the context of the mid-1960s when assumptions
about static expectations and adaptive expectations were widely used in the economic

literature.

The economy under consideration is represented by a two sector neoclassical growth
model with two flow variables -consumption and investment- and three stock variables -
money, bonds and capital-. Two key assumptions are price flexibility and full employment.
The two sector structure provides the key role in the investment process to the cost of
capital. Two goals are ascribed to the government: the stabilization of the price level, and
the constrained maximization of a welfare functional. The two instruments are fiscal policy
and monetary policy, namely, some trajectory for the fiscal deficit and a certain time path

for the debt-money ratio.
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BOXIIL 6

rnment intervention in 3 modem fix nom

In the two-sector growth model the command optimum is based on the maximization of
the intertemporal welfare functional .

Ulqe (t)1e 9t, 8>0 (10)
subject to the capital accumulation equation Dk=qy(k,py)-nk, and k(0)=k,, where qy(*) is
the per-capita production function of investment goods, qc represents the output of
consumption goods, and py the price of capital. The necessary condition for an optimal
path is f'(k*,pi*) = 6+n, namely, the same condition obtained for the one-sector model.
The government's problem is to choose the time paths for the fiscal deficit d(t), and for the
debt money ratio x(t) so as to maximize the welfare functional. If the paths [d*(t)] and
[x*(t)] are optimal, they must satisfy the differential equations, Dk = qy(k, px)-nk and Dg
= d(k, py)-ng. The latter equation relates the per capita nominal stock of government debt,
g, to the per capita deficit, d; g includes money and bonds (g=m+b).

Given the necessary condition f'(k¥, py*)=3+n, the long-run optimal capital-labor ratio k*
is unique. There is only one value of k that satisfies qy(k*, px*)=nk*. Therefore, the Dk=0
{locus is a vertical line in the (k, g) plane. As for the Dg=0 line the slope is ambiguous;
here, it is depicted under the assumption that an increase in k creates excess supply in the
consumption éoods market, and therefore a higher deficit is required to restore
equilibrium.20 Figure 3 depicts the Dg=0 and Dk=0 loci. The equilibrium (k*,g*) is
unique and globally stable. Global stability has an important implication in this model: a
mixed economy with optimal fiscal and monetary policies tends to the steady state
equilibrium (g%, k*) regardless of the initial values (ko, g5).21

FIGURE 3

A D=0

From the solution to the maximization problem it is obtained that the long-run equilibrium
capital-labor ratio k* is only determined by the social rate of time preference and the
growth rate of population. Then, the equilibrium price of capital py* is uniquely
determined by k*. Given these facts and the government goal of price stability, authorities
have to choose a value for the debt-money ratio so as to get an equilibrium py in the assets
market equivalent to its optimal level py*. Both k* and py* are the signals for producers

to determine the division of the national product between consumption goods and
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investment goods. Once again, the government has to intervene by using the fiscal deficit

so as to assure that consumption goods demand is enough to meet the supply.

Also from the solution to the maximization problem it is concluded that a mixed economy
with optimal fiscal and monetary policies converges to the steady state equilibrium
regardless of the initial values of capital and debt. This result led the authors to the

conclusion that the "burden-of-the-debt" debate of the early 1960s (Section II) had been
ill-posed.

In conclusion, under the framework of optimal growth models monetary and fiscal policies
are designed to persuade the private sector to produce investment goods at the optimal
rate. This rate is not determined by policies but by social preferences, population growth,
and technology. Additionally, the steady state value of the stock of debt is independent of
the initial condition, which means that the jnitial stock of debt does not matter at all for the

steady state equilibrium and for the optimal growth paths of consumption and investment.

We now move to the next subsection in which our central interest is to make an explicit
consideration of the government budget constraint and its implications for capital
accumulation and inflation. In monetary models a la Tobin government deficits take the
form of transfers to the private sector (transfer payments financed by printing money) but
there is not a formal incorporation of the government budget constraint. Although already
Foley and Sidrauski (1971) had formally discussed the implications of the government
budget constraint on capital accumulation, further theoretical contributions gave
budgetary policies a central importance in the determination of both the capital intensity
and the rate of inflation. A characteristic of the contributions reviewed below is the
importance of institutional factors, particularly of those institutions closely associated with

the financing of government activities.

D. The bud a1 lati { inflati
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Two analytical directions can be distinguished. The first one is directly associated with the
neoclassical growth model, including money, capital and bonds. The second direction
posits the budgetary problem as that of optimizing the mix of taxes given a path of

government expenditures.

To illustrate the former analytical direction, two examples may be offered. In the first
example, Dornbusch (1977) extended the Tobin (1965a) model to include the government
budget constraint. The model is similar to that of Foley and Sidrauski (1971), but instead
of analyzing the effects of alternative stabilization policies on capital accumulation, the
rate of inflation itself and the capital intensity are endogenously determined by budgetary
policies. It is shown that the effects of these policies on long-run capital accumulation and
inflation are not unambiguous. In particular, it is illustrated how a shift from money
financed deficits to bond financed deficits invariably lowers the long-run capital stock but

its effects on the inflation rate are indeterminate.

The secénd example follows Burmeister and Phelps (1971). The immediate precedents of
this contribution appear in the money-growth literature. In Tobin (1965a) and Sidrauski
(1967b) an increased rate of inflation leads to a higher capital intensity, and the Treasury
determines the inflation rate through money-financed transfers to the private sector; Tobin
shows how a permanent inflation diverts wealth from public debt to capital stock ("Tobin
effects"). From a different standpoint Sidrauski observes how the perverse effects of
inflation on consumption lead to capital accumulation. Mundell (1963) arrives to similar
conclusions in an analysis of the impacts of inflation on interest rates: an increased
inflation derived from the Treasury's deficit spending lowers real money balances and the
consequent decline in wealth encourages a higher saving and thus a lower real interest rate
("Mundell effects"). Therefore, from different analytical angles, foreseable changes in the

rate of inflation appear to affect capital accumulation.
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Given these precedents, Burmeister and Phelps discuss whether there is an inherent
relationship between the rate of inflation and the capital intensity of the economy. Further,
they question whether the role of public finance is limited to the Treasury's deficit
spending. The argument of the contribution states that the capital intensity of the economy
is invariant to the rate of inflation if the real public debt is isolated from the rate of
inflation; the key of this result is a coordinated compensatory action between the
government agencies -the Treasury and the Central Bank-. In conclusion, there is no
inherent relationship between inflation rates and capital accumulation, and the precise

characteristics of this relationship hinge on institutional factors.

The second analytical direction proposes a public finance case for inflation (Phelps, 1973).
Governments face the problem of how to finance public expenditures. Ordinary taxation is
one way, the issue of bonds is an alternative route, and the inflation tax is a third way. The
latter means that governments derive rents from the monopoly of money issue. This is an
institutional fact of public finance with obvious implications for fiscal planning since

governments can choose a tax mix between ordinary taxes and the inflation tax.

For given paths of government expenditures and income effects from taxation, an increase
in the inflation tax reduces the amount of wage taxes which have to be collected. Under
this public finance context the government's problem is the optimal choice of taxes. It is
shown how the utility of a representative household is maximized when the marginal utility
on consumption is equal to the marginal revenue on ordinary taxes evaluated by real wage
incomes, and equal to the marginal revenue on inﬂ'ation evaluated by the real amount of
money holdings. In this framework, liquidity is a good, and then it is optimal to tax it as
any other good. Further developments and criticisms of this result in a new-classical

framework are discussed in Section VI below.

E 101, li ith r i hi! rk
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We find two ways to build a bridge between some of the contents of this section and our
further empirical and historical expositions. First, we discuss an optimal monetary growth
model some of whose essential results were commented in the section. In the context of
this model, it is shown how by altering the nature of taxation, changes in public debt have
real effects. We also extend the model to examine the double constraint -internal and
external- which gravitates on government finances, and discuss its relevance for the study

of the Colombian experience. These topics are presented in the appendix to the section.

Second, foreign borrowing is another issue through which our review can be linked to the
remainder of this work. Optimal growth models were applied to the problem of optimum
foreign borrowing since the 1960s. Eaton and Taylor (1986) and Eaton (1989) summarize
their achievements and prospects. We do not directly dwell with those models in the
empirical sections of this work, but in the historical sections (particularly in Part IV,
Section III) draw on recent literature on international borrowing inspired by the optimum
foreign borrowing contributions of the 1960s and 1970s and highly influenced by the

international debt problems of the 1980s.
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APPENDIX

IAL STR RE AND THE MENT BUDGET TRAI

To start with, and to facilitate some connections with our case study, we offer a scheme of
sample balance sheets which encapsulate the financial structure of the economy.

A. A simple sk inancial bal. h

Sample balance sheets are described in Table 2.

TABLE 2
FINANCIAL MARKETS
Sample Balance Sheets
Selected Items
Rest of the World
Fr*., Foreign Loans to Banks International Reserves. 2
Eg*. Foreign Loans to Govern-
ment
Fg*, Foreign Loans to Private
Sector
Central Bank
Z. International Reserves Currency. C
GL. Loans to Government Bank Reserves. BR
PrC. Credit to Private Sector
(Rediscounts)
Commercial Banks
BR. Bank Reserves Deposits. D
Lpr. Loans to Private Sector Rediscounts. Prc
Foreign Loans to Banks.Ebz
Government
Central Bank loans, GL
(...) Internal Debt Bonds, B
External Public Debt. Eg*
Private Sector
C. Currency Bank Loans. Lpr
D. Deposits Private External Debt. Eg*
B. Bonds Wealth, W

PxK. Capital
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The monetary sector is formed by the central bank and the commercial banks. The private
sector embraces firms and public. It is assumed that government, commercial banks and
private sector (firms) have access to external credit. At any moment the stock of external
debt is given by the accumulated foreign indebtedness of those sectors
(F*=Fg*+Fg*+Fg*). The overall net external indebtedness is simply the difference
between the stock of external debt and the stock of international reserves (F*-Z).

The main assets of the central bank are the international reserves in national currency (it is
assumed an exchange rate equal to 1), the loans extended by the central bank to the
government, and the rediscounts granted to commercial banks. These three assets form the
monetary base (M=Z+GL+PrC). Later we will separate out the monetary base issued in
the form of government loans (Mg=GL) from other issues, which for simplicity we will
ascribe to the private sector (Mp=Z+PrC). The demand for base money is divided between
deposit reserves and cash. The government finances its primary deficit and the debt service
by changing the stocks of external public debt, loans granted by the central bank to the
government, and public bonds (B) sold to the domestic private sector. Wealth is the sum
of primary assets in the system; recalling that the monetary base M is the sum of the assets
of the central bank, wealth can be written as W=PyK+M+B. As far as sectors engage in
external indebtedness, a net concept of wealth (NW) seems more appropriate, namely
NW=(P K-F¥)+M+B.

B. Indivi havi n vernmen nstrain

We follow the framework due to Sidrauski (1967a). The model is modified in two ways,
by introducing taxation on factor payments and also by considering government
intervention through fiscal deficits. We explicitly introduce the government budget
constraint since in the original framework only net lump sum government transfers are
considered.

1. imization an g i
ASi ki model

The basic economic unit in the model is the representative family. The utility function is

o0

[ u(cy,mp)e~dtat (11)
(@)

where c; and my stand for real per-capita consumption and cash balances respectively, and
j>0 is the subjective rate of time preference. The economic unit has access to a production
function which is linear homogeneous in its two factors, capital and labour, and therefore
can be written as y;=f(k;) where y; is the real homogeneous per capita output and k; the
capital-labor ratio.

Two constraints affect the behaviour of the economic unit. The stock constraint requires
that non-human wealth (A¢) be allocated between capital and real cash balances. In per
capita terms,

ar = kg + myg (12)

The flow constraint requires that disposable income be equal to real consumption plus real
saving. Considering the existence of net real lump-sum transfers from the government to
the representative family, V4, the flow constraint can be written as follows:

[Yt+vt]—ct = st = DKt/L + DMt/PL
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or alternatively as
[yt+vel-ct = st = [Dkg+nkil+ [Dmi+my (w+n) ]

where [y;+vy] is the per capita disposable income and s; the per capita saving. The right-
hand side on both equations show how the flow of real saving per capita is allggated
between capital accumulation and additional holdings of real money balances.<< At this
point we introduce our first important modification to impose taxation on factor payments
(ty), instead of lump-sum taxation. The left-hand side of the flow constraint can then be
written as {[y¢-ty;]+vi}-ci, where vy is now a gross lump-sum transfer financed with tax
revenues. Given the definition of per capita wealth in (12), the flow constraint can be
written as (where time indexes have been eliminated)

(y-ty) +v-c-m(m+n) -nk = Dk+Dm= Da (13)

Under competitive equilibrium the wage rate (w) and the interest rate (r) are given by the
profit-maximizing conditions, w=f(k)-kf'(k), and f'(k)=r. In distributional terms gross real
income can be rewritten as f(k)=w+rk, and therefore the flow constraint can be expressed
as

(w+rk) -t (w+rk) +v-c-m (n+n) -nk=Da (13")

which is conveniently rearranged as follows

[w+ta(r-n)]-t[w+rk]l+v-[c+m(x+r) ]=Da (14)
or equivalently as
{(w=tww)+alr(1-1) -n] }+v-{c+mix+r (1-t) ] }=Da (14")

In (14') the first term in braces represents disposable income, and the second one full
consumption where the concept of real consumption is augmented by the interest foregone
by holding money instead of capital.| These financial losses are interpreted as the implicit
consumption of money services (Blanchard and Fischer, 1989).

The problem of the representative family is to maximize the objective functional (11) given
the stock constraint (12), the flow constraint (14') and an initial condition for the per-
capita value of wealth, a(t;)=a,. Both variables c(t) and m(t) in the objective functional
are subject to the discretionary choice of the representative family and therefore they are
the control variables; the variable a(t) indicates the state of the per capita stock of wealth
at every point of time, and therefore plays the role of state variable. In order to solve this
control problem we use the maximum principle technique, which involves the concepts of
Hamiltonian function and costate variable. The Hamiltonian function H(t,c,m,a,A) where t
is time and A the costate variable, is defined as

H={u(c,m)+A [ (w-tw)+al[r(1-1) -n]+v-c-mn+r(1-1) ] }exp(-jt)

First-order conditions for maximization of H with respect to the control variables ¢ and m
are

ug (c,m)=A (15)
up (c,m)=A[x+r (1-1) ] (16)
-DA/A=[r(1-1)-nl-j (17)
lim atArexp[-3t]1=0 (18)

t—ooe
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The optimality conditions (15) and (16) are obtained from the first order derivatives of H
with respect to ¢ and m respectively. Accordingly, the costate variable is the marginal
utility of consumption, but it is also related to the marginal utility on real money balances.
Altogether, they imply that the marginal rate of substitution between consumption and real
cash balances upy/u, is given by the aftertax nominal interest rate. Equation (17) is the
equation of motion of the costate variable. As seen, as long as the aftertax return on
capital net of population growth exceeds the rate of time preference, the marginal utility
on per capita consumption must be falling and thus per capita consumption must be rising;
this is a necessary condition which is satisfied %n the optimal path, and known in the
growth literature as the Keynes-Ramsey rule.2 Finally, the transversality condition (18)
rules out paths that satisfy (15)-(17) but which imply that for instance the representative
family accumulates assets (a) at a rate that endangers its consumption plans. Overall, the
representative family chooses the optimal admissible control path for c(t) and m(t) which
along with the associated optimal admissible state path a(t) and costate path A(t) will
optimize the objective functional over an infinite horizon satisfying the transversality
condition.

B nstraints: the governmen nom

At this point we can explicitly introduce the influence of governments through fiscal
deficits (G-T), instead of the lump-sum transfers considered before. A simple formulation
of the government budget constraint is G-T+rB=dB, where dB represents the change in
the real stock of government bonds sold to the representative family to finance the excess
of outlays (G+rB% over tax revenues (T). In per capita terms the budget constraint is (g-t
)+rb=Db+nb. Money issues constitute an alternative way of government deficits financing.
Then, a more complete expression of the government budget constraint is

g-T(w+rk)=Db- (r-n)b+Dm+m (x+n) (19)

which means that in the steady state the excess of government outlays over tax receipts is
financed by the real per capita stock of money growing at the rate (zt+n).

The presence of government bonds modifies our initial stock constraint which now
becomes

a=k+m+b ) (20)

Bonds are introduced in the portfolio of the representative family paying an interest rate
equal to the rental rate on capital r, and since capital and bonds are perfect substitutes,
bonds are also taxed with the tax rate on factor payments. After making these changes in
the flow constraint (13), and including the redefined concept of (a) given in (20) and
consequently the specification Da=Dk+Dm+Db, the family's budget constraint remains as
in (m (excepting the term v which is no longer in consideration). This upshot means that
the introduction of government bonds does not affect the results obtained in equations
(15) to (17) associated with the optimal control path and the optimal costate path.24 The
family's budget constraint and the government's budget constraint integrate the following
dynamic system

Da= w+a(r-n)-t(w+rk+rb)-c-m(m+r) (21)

Db= g-t(w+rk+rb)+ (r-n)b-Dm-m(x+n) (22)

Equations (15) through (18) and equation (21) thoroughly condense the behaviour of the
representative family given expectations about government policies as reflected in the
taxation of factor payments and the sources of financing of fiscal deficits. Once we add
equation (22) giving the evolution of government bonds, the whole group of equations
determine the movement of the system. :
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The consolidated budget constraint relevant for the economy as a whole is obtained by
combining the household budget constraint (21) with the government budget constraint
(22), as follows:

Da=Dk+Dm+Db= w+a (r-n)-c-m(x+r)+Db+Dm+m(x+n) - (r-n)b-g
and therefore,

Dk=w+k (r-n) ~c-g

which in the steady state becomes

w+k (r-n)=c+g (23)

As seen, this overall budget constraint is the per capita national income identity, f(k)=c+g.
Because of this interdependence of the three constraints, only two are required to describe
any equilibrium.

2 I i

Using equations (15) through (17), the profit-maximization condition f'(k)=r, the overall
budget identity (23), and the government budget constraint (19), we now interpret
properties of steady-states.

up (c,m)=us(c,m) [w+r(1-1) ]

Jj+n=r(1-1)
f'(k)=r (24)
f (k)=c+g

g-tf (k) + (r-n)b=m(x+n)

Under the assumption that the government specifies paths for M (and then for x), for g,
and for 7, these five relations determine the steady-state values of ¢, m, r, k, and b.

There is a crucial aspect in the system just exposed: the values of ¢, m, r, and k, are
affected by the government's choice of (1), and since (t) and (b) are related by the last
equation, changes in (b) will affect the values of ¢, m, r, and k. This result unambiguously
depends on the existence of income taxation. Otherwise, as in the cage of lump-sum
taxation, changes in (b) will not alter other variables in the system.Z

C. Application to the case study.

In the balancesheet of the central bank we distinguished changes in the monetary base due
to loans to the government from changes due to other sources, then indicating that the
financing of government deficits is only a fraction of the total issue of base money. On the
contrary, our differential equations (21) and (22) seem to imply that money creation
exclusively hinges on the portion of budget deficits which is not financed by bonds. We
rescue our previous definition M=M,+M,, which in real per capita terms is m=m +myg,
where (m fstands for the money creation due to government deficits and (mp) rgfers to
the rest oF money sources which can be ascribed to the private sector. Then, we
reformulate the government budget constraint in (22) as follows:

Db=g-1 (w+rk+rb) + (r-n) b—Dmg-mg (m+n) (25)

The consolidated budget constraint which combines (21) and (25) is
w+(k+mp) (r-n)=[c+mp(at+r)]+(Dk+Dmp)+g (26)



87

The left-hand side is the per capita national income divided into wage payments and
capital returns. The right-hand side shows full consumption in the first term, investment in
the second pair of brackets, and finally government expenditure. Why is m,, associated
with k on the left-hand side, and Dm, associated with Dk on the right-hand side? Based
on our simplified scheme of balancesheets, Dmy, can be interpreted as changes in private
sector working capital, part of which could be griginated in bank loans rediscounted in the
central bank, and the rest on external trade operations, as we see next.

From our simplified central bank balancesheet we know that Mp=Z+PrC, which in per
capita terms is my=z+prc. Then we rewrite the per capita national income identity in (26)
as follows:

[w+ (k+mp) (r-n)]1-{ [c+mp(3t+r) 1+ [Dk+Dprcl+g} = Dz (27)

where income (in brackets) minus absorption (in braces) equals the accumulation of
international reserves. Equation (27) gives the law of motion of international reserves.

At this point we can assume that only the government has access to external indebtedness,
and try a new link between the balancesheets and the optimizing model by extending the
government budget constraint to include external debt. The new version of equation (22)
is:

Db= g-t(w+rk+rb)+(r-n) b—Dmg-mg (r+n) + (r*-n)bg-Dbf (28)

where by is the per capita external debt of the government and r* the foreign interest rate.
For simplicity it can be assumed that r=r*, though this restriction does not distinctly alter
the results. The overall constraint which combines (21) and (28) is

{w+[ (k-bf) +mp] (r-n)}-{ [c+mp(ar,+r) ]+ [Dk+Dprcl+g}=[Dz-Dbf] (29)

which shows the accumulation of net international reserves as equal to income net of the
external debt service (first pair of braces), minus absorption (second pair of braces).

The double constraint faced by government finances is revealed after rewriting (28):
{ [v(w+rk) -g] - (r-n)b}+{ [Dmg+my (x+n) ] +Db} = (r-n) bg-Dbg]  (28')

The only term on the right-hand side are the net repayment to the creditors given by the
difference between debt service payments and changes in external financing. On the left-
hand side the sources and uses of government jnternal funds are brought out. The equation
shows that the net transfer of resources abroad has its internal counterpart in a higher
budget surplus (through increased taxation and/or reduced primary government
expenditures), and/or an increased internal indebtedness with the public or the central
bank.

We can now interpret (28') in the context of the steady state equations in (24) as follows:

up(c,m) = us(c,m) [w+r(1-1)]
j+n r(1-1)
£f' (k) r
f(k)° = c°+g 27
[t£(k)-g]l-(r-n) b+mg (m+n)=(r-n)bf

(24")

The right-hand side of the last equation of (24') shows the interest repayments to the
creditors in the steady state, while the first pair of brackets on the left-hand side shows the
government surplus that ceteris paribus has to be generated to finance those repayments.
Under the assumption that the paths of M, Mg, g,and 7 are specified by the government,
and the path of external financing is determined by external creditors, the five equations in
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(24') determine the steady state values of ¢, m, r, k and b. 28 Fora given steady-state level
of the external debt, a change in the internal debt is transmitted to the rest of the economy
through its link with the tax rate in the last equation.

How can we interpret these results in the light of our discussion of the Colombian
experience with public debt in Part IT and Part IV?

First, as assumed in (24'), foreign financing can be considered exogenously determined.
The most outstanding periods of access of the country to external credit have coincided
with lending booms in foreign capital markets.

Second, according to (28') the transfer to foreign creditors is financed by budget surpluses
and/or increases of the internal debt. In our historical discussions we will mention episodes
which illustrate the substitution of internal for external debt. However, the internal public
debt has to be studied in a broader perspective where institutional arrangements play a key
role, as seen next.

Third, in historical perspective the internal market for government bonds has been small,
and therefore its capability to finance potential budget deficits has been limited.
Additionally, the access of the government to central bank loans has historically been
restricted. In this context the most important changes of the internal public debt have been
associated with severe shocks on the economy, originated most of the time on the external
sector. In these extreme events the central bank has been authorized to offer temporary
and extraordinary loans to the government. These extraordinary changes are then to be
seen via (mg) rather than through (b) in (28').

Fourth, in our case study the extraordinary increases of the internal public debt have not
always been associated with the government budget constraint, as expected from an
identity like (28'). As the historical documentation shows, in different occasions and after
grave external shocks, the government accepted to finance private losses, or to acquire
private assets, as part of rescue packages financed with increases in the internal public
debt.
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ECTION III

NOTE

1. The warranted rate was given a crucial meaning in a private economy in which investors'
expectations play a critical role. In a context in which Keynesian "animal spirits" affect the
course of economic growth, the warranted rate will cause the entrepreneurial expectations to
be fulfilled. In this sense, Harrod applied to the analysis of equilibrium growth in a
Keynesian framework what in the 1970s would be called a rational expectations equilibrium
by the new-classical macroeconomics (Hahn, 1987).

2. Instead of periods in which investment demand would be indefinitely large followed by
periods in which investors would not undertake new projects, neoclassical models stressed
the idea of sustained growth. Growth would be affected by business cycles but these
alterations would seem to be self-bounding (Solow, 1987).

3. One example is provided by Solow (1956):

"It may take deliberate action to maintain full employment. But the multiplicity of routes to
full employment, via tax, expenditure, and monetary policies, leaves the nation some leeway
to choose whether it wants high employment with relatively heavily capital formation, low
consumption, rapid growth or the reverse of some mixture. I do not mean to suggest that this
kind of policy (for example: cheap money and budget surplus) can be carried on without
serious strains. But one of the advantages of this more flexible model of growth is that it
provides a theoretical counterpart to these practical possibilities." (p.93)

4. Solow ([1969], 1988) and Sidrauski (1967b) specify equations of capital accumulation of
the form Dk=sf(k)-nk-(1-s) (0-;t)m where the last term gives the net absorption of private
saving in the form of real balances, otherwise devoted to a higher capital accumulation.

5. The stationary solution for (1) and (2) in terms of b is given by b*=[sf (k*)-nk*]/(1-s)n.
For Db=6, it is seen that Dk=0 if sf(k)=nk. This is the Solow solution for real growth models.

6. Hahn criticized the neoclassical process of divergence from equilibrium: "...there is no
explanation of why the price of money is changing -it is changing because we demand asset
equilibrium-" ([1969], 1984, p.207).

7. Based on Cagan (1956) scheme of adaptive expectations, Sidrauski (1967b) showed that
for small enough values of the expectations adjustment coefficient the monetary growth
model is globally stable. If the Cagan's stability condition is not satisfied, saddlepoint
instability is produced: the economy would converge to equilibrium only if it started from a
"right position", namely, if the initial position lies along stable manifolds; otherwise the
system would produce runaway inflation or deflation.

So as to get stability, authors like Tobin (1965), Johnson (1966) and Stein (1966) considered
a simple function of price expectations determined by the steady state rate of price change (x
*=0-n). Levhary and Patinkin (1968), considered a constant rate of price change maintained
by authorities, even out of the steady state, by continuous adjustments in the rate of monetary
expansion.

8. Having overcome the doubts about stability of monetary growth models, the uniqueness of
the equilibrium path has been a controversial and as yet inconclusive point. Calvo (1979),
Orphanides and Solow (1990)



90

9. It can also be said that welfare is affected since money is one of the arguments of the
utility function used by Sidrauski (1967a).

10. The superneutrality result heavily depends on the specification of the production and the
utility functions. In the superneutrality model these functions are y=f(k) and U=U(c, m),
respectively. If m enters the production function instead of entering the utility function,
superneutrality no longer holds (Levhary and Patinkin, 1968). Similarly, when leisure is
regarded as an additional argument of the utility function, changes in the inflation rate
happen to affect the supply of labor, and then superneutrality no longer obtains; Brock (1974)
explains that even if the ratios K/L and Y/L are not influenced by changes in the inflation
rate the amounts of labour per person and output per person will be affected.

11. "Had not these events [the great depression] intervened and deflected economists from
following up Ramsey's powerful ideas, the optimal growth literature of the sixties might and
indeed could have been written in the thirties" (Koopmans, 1967, p.3)

12. Ramsey postulated an integral over time of the social utility function depending on the
consumption flow. By following this procedure society would maximize the attainable utility
(or Bliss in Ramsey terms). Accordingly, to answer the question of how much income to
save, society would save enough to reach the Bliss or to approach to it indefinitely.

13. An increasing and concave utility function indicates that a generation which expects a
low consumption level will receive a greater support in his aspiration for more consumption
than a generation with high expected levels of consumption.

14, "The formulae [Optimality criteria and assumptions about population and production
function] by which we have been trying to capture these phenomena bear the marks of their
intellectual parentage in the classical immutable laws of the physical sciences ... they lack the
flexibility that is an essential trait of all human response to a changing environmment".
Koopmans (1967, p.11)

15. The instantaneous elasticity of substitution is p(cy) = -cU'(cy)/U"(cy). For a utility function
U=U[c(t)], where U>0 and U"<0, u(c) is a measure of the curvature of the utility function.
The more linear is the utility function, the larger is the elasticity of substitution, and then, the
larger is Dc/c for a given value of [f'(k)-n-8].

16. Equation (5') is the modified golden rule relationship; instead of the condition f'(k)=n
which gives the capital stock that maximizes the steady state per capita consumption, (5')
implies that a positive rate of time preference reduces the capital stock below the golden rule
level. Through 6>0 the representative family states that she does not consider optimal the
reduction of current consumption in order to attain the golden rule level of capital intensity.

17. The solution to the differential equation db/dt + (n-r)b =(g-7) is given by

%(t) =l (n-r)dt[p + | (g-1:)eI (n-1)dtdf] where by, is the initial condition, The term [e-] -
r)dtp ] gives the deviations from equilibrium. For b(t) to be dynamically stable this term
must approach zero as t tends to infinity. When this happens the intertemporal equilibrium
level is given by b=(t-g)/(r-n).

18. For the differential equation wy-c4-t¢=dz/dt + (n-r)z the intertemporal equilibrium level is
given by z=c-(wi-1)/(r-n). By integrating from s and using the discount factor Vy,

JeceVedt = 2o + JgwVidt - fsmeVedt.

19. A number of issues were reexamined with this portfolio model. For instance, during the
"burden of the debt" controversy of the 1960s it was affirmed that the extinction of public
debt incentives growth in the short run, and increases the long-run capital stock. In their full
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employment model, Foley and Sidrauski (1971) showed that the net effect of a debt reduction
leads to ambiguous results both in the short and in the long run, depending on the particular
policies implemented by the government to offset the deflationary pressures of the reduction
in the stock of debt.

20. This assumption implies 8d/dk >0, and corresponds to the traditional assumption
according to which consumption is proportional to income and not directly related to wealth.
When these wealth effects are allowed to affect consumption, increases in k create excess
demand, and for equilibrium the government deficit must fall. This case is described by
8d/8k <0.

21. The steady state value of debt (g¥) may be positive, zero or negative. It depends on
whether there exists excess supply or demand in the consumption goods market when the
deficit is zero. If at the long run equilibrium with a zero deficit there is an excess demand the
government will have to run a surplus and the economy will end up with a negative debt.

22. Sidrauski explicitly allowed for capital depreciation. This concept is not considered here
only for simplicity.

23. The equation of motion for A is formally obtained as DA=-3H/8a. There is an additional
maximum principle condition given by Da=8H/SA. This is, however, a restatement of the
equation of motion of the state variable a(t) given in equation (21), in the appendix.

24. Bonds are part of wealth without any neutralizing present value of tax liabilities.
Additionally, this model allows the debt service to be financed by either money and/or new
bond issues, and not exclusively by taxes.

25. In the original Sidrauski model the interest rate is determined by the rate of time
preference adjusted for population growth, r=j+n. In this model, it is the aftertax interest rate
r(1-t) which equals j+n, and thus the steady state capital stock is lower than in the original
model.

26. The change in the gross value of international reserves equals the trade balance plus the
change in external financing net of debt service.

27. The fourth of equations (24') is the overall budget identity where f(k)°=w+[(k-bs) +mp] (-
n) and c°=c+mp(at+r).

28. In an open economy the equation j+n=r(1-t) means that consumption per capita is
constant. If for instance, n=0 and j<r(1-t), consumption per capita and wealth per capita
increase over time, which also requires that external debt per capita falls over time. In our
case, given an initial level of per capita foreign debt, the constancy of consumption per capita
over time maintains that level of initial debt.
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ECTION I

Publi ital mulation: the life-cycle vi

By the 1950s consumption theory was no longer limited to the Keynesian model and early
studies of the long-run consumption function carried out during the 1940s. Based on a
choice-theoretic framework, the conventional wisdom was challenged by both the
permanent-income hypothesis (PIH) due to Friedman (1957), and the life-cycle hypothesis
(LCH) originally developed by Modigliani and Brumberg in 1954 (Modigliani,1985). In PIH
life is infinite and a crucial distinction is made between permanent income and transitory
income. PIH is concerned about the effects of transitory incomes on saving. In LCH life is
finite, and income and consumption are affected not only by random shocks as in PIH but by
the life cycle. LCH is concerned with systematic life-cycle variations in consumption and
their implications for aggregate saving and wealth. In this section the question is how private
savings and capital accumulation are affected by the presence of public debt in the context of

life-cycle models.

In subsection A we look back to the 1960s discussions of how private savings are affected by
alternative government financial policies in an aggregate full employment model. Following
Modigliani (1961) the crucial criterion to judge about financial policies is their effect on
capital accumulation and not whether they are financed by public debt. In subsection B the
discussion is continued by using overlapping generations models. It is shown how public debt
-internal and external- affect capital accumulation, and how public debt issues may be

Pareto-improving either by absorbing excessive savings over the golden rule capital
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accumulation level, or by reducing the risk associated with limited intergenerational

insurance.

At the end of the section the simple two period OLG model is extended in two ways: first, a
multiperiod OLG model allows the comparison of short- versus long-run effects of fiscal
policies; second, a continuous time OLG model makes possible to confront the effects of
bond-financed deficits obtained in an LCH framework with the corresponding effects
obtained in the infinite horizon models discussed in Section III. The continuous time model
preserves the notion of finite horizons which is essential in LCH; however, the constant
instantaneous probability of death which is assumed to facilitate the aggregation over
individuals is independent of age, and therefore the characteristic life-cycle patterns of saving

and wealth vanish.

Finally, in section E we highlight the connections of this section with other sections of this
work. We consider the implications of the LCH framework for policy prescription and

discuss their relevance for our econometric estimations in Part III.

A. Basic aggregate models.

An outstanding assumption of the standard neoclassical growth model is that savings
constitute a constant proportion of income, in contrast with the neoclassical choice-theoretic
approach where savings are explained by optimizing choices of households. Such an
assumption followed the pioneer studies of the long-run consumption function by Kuznets in
the 1940s which concluded that the saving ratio had not considerably changed in the previous

hundred years in spite of the substantial increase in incomes per capita.

In the early 1950s Modigliani and Brumberg provided the theoretical basis of the Life Cycle
Hypothesis (LCH) of saving according to which the regularities found in the preceding

studies could be explained within a framework of utility-maximizing consumers who
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optimally allocate their resources to consumption along their lives. A crucial insight was that
in allocating consumption at any age, consumers' decisions depend on their life resources and
not only on their current incomes. Under the basic assumption of households' finite life the
focus of attention was the change of income over the life cycle created by the stages of

economic activity and retirement (Modigliani, 1985).

Modigliani (1961) was the first systematic discussion of public debt in the context of life-
cycle models, where the main concern was the comparative long-run effects of debt and tax
financing in a fully employed stationary economy. It was shown how individual
balancesheets and the prospects of consumption and saving are affected by government
expenditures increases depénding on the method of financing. If financed by debt,
individuals will reorganize their portfolios by substituting public bonds for equity, which
means that public debt crowds out private investment but the aggregate worth of the private
sector is unaffected; as a result the capital fall is permanent as long as the debt issuance
remains outstanding. If financed by taxation, the reduction of capital is a temporary
phenomenon which depends on the precise path of reduction of consumption over the life

time of the taxed individuals.2

A catalogue of cases is analyzed in this framework. For instance, when internal debt is used
to augment the stock of government capital there is a recomposition of private portfolios but
the total amount of physical capital is not affected; again public debt crowds-out private
investment but without dismantl.ing capital formed in the past. If on the other hand the
increase in the government capital formation is financed by taxation, there will be a
temporary reduction in the private stock of capital, but in the long run the aggregate private
net worth will be| reestablished  and the total capital stock enlarged in the magnitude of the
government investment. These examples show how the same public investment policy will
result in different magnitudes of the capital stock left to future generations depending on the

method of finance.3
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Atkinson and Stiglitz (1989) explored Modigliani's contribution in the context of an explicit
general equilibrium model using saving relationships of the Kaldorian type (where there is a
propensity to save out of profits and another one out of wages). It was shown that
Modigliani's conclusion that a unit of public debt crowds out in the margin a unit of private
capital corresponds to the particular case in which the economy is on its golden rule path. But
if the capital stock is below that level, the displacement of private capital is higher than in
Modigliani's illustration; this is so because a marginal productivity of capital above the

golden rule level causes interest payments (f'b) to be higher than the new debt issues (nb).4

More importantly, the authors indicate that the effects of the national debt cannot be
discussed "without specifying other accompanying adjustments in fiscal policy" (p. 253). The
relevant point is that the tax structure matters, since the impact of public debt appears to
depend on the nature of the taxes used to finance the debt service. This development will

reappear later in this section.d

The LCH framework found a propitious vehicle of development in the overlapping
generations models (OLG) since the late 1950s. These models consider economies with an
infinite horizon but short-lived and overlapping individuals; at each date these open-ended
future economies consist of consumers of different ages interacting with each other. Public
finance has been a fertile camp of application of OLG models in different areas such as
public debt, social security and optimal taxation. We now concentrate on outstanding
applications of OLG models to the study of public debt. We start with a brief allusion to the
Samuelson's consumption loan model, before outlining a simple OLG framework where the
central reference is Diamond (1965). Further we discuss contributions based on multiperiod

and continuous time OLG models.

B. Overlapping generation
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In a pathbreaking contribution, Samuelson (1958) offers a general equilibrium solution to the
determination of interest rates in a dynamic economic system with no capital, and shows how
the existence of money leads to a Pareto optimal allocation of resources across generations.
By using a simple model of two generations -the young and the old- it is shown how in the
absence of money there might occur the paradoxical situation in which generations do not
cooperate: while the old would be willing to borrow from the young to increase their
consumption, the young would not be willing to lend to the old since the latter generation
would not be able to repay any loans. Samuelson introduces the "social contrivance" of
money to solve the paradox of no cooperation: given the existence of money, the old could
consume more by trading with the young, and the young would accept the money because
they expect the next generations to replicate this behaviour in the context of an economy

which goes on forever. As Samuelson puts it: "Everybody ends better off".6

1, A basic OLG m r publi nal

Diamond (1965) discusses the effects of public debt on real economic activity in an OLG
model. The central aim is to investigate long-run competitive equilibrium in a growth model
and study the effects of public debt -internal and external- on that equilibrium. This pioneer
essay was strongly influenced by current debates in the mid-1960s: the aggregate neoclassical
growth model and the golden rule path of capital accumulation; the central planner optimal
growth model in which resources are allocated between capital accumulation and
consumption according to a social welfare function; the utility-maximizing approach as a
basic foundation of macroeconomic analysis; and the burden of the debt controversy of the

early 1960s.

The starting point is a modified version of the Samuelson (1958) consumption loans model
which allows for the presence of capital. The outcome is an OLG model in which the
younger generation makes a positive saving and provides for its retirement period by

financing entrepreneurial activities. Regarding the long-run real effects of public debt the
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central reference is Modigliani (1961), although explicitly adding the effects of taxes levied
to finance debt interest payments, a factor which is absent in Modigliani (1961). As in
Samuelson (1958) the economy goes on forever, and generations overlap ad infinitum.
Technology is constant and represented by a constant returns to scale aggregate production

function, and labor is supplied exogenously at a fixed growth rate.

In a centrally planned framework authorities have command over the capital stock and
output. The latter is divided between current consumption and the capital stock for the
ensuing period.” The optimal capital intensity (k*) which gives the maximum consumption
satisfies the golden rule; if authorities choose a higher capital labor ratio (k>k*) the solution
is inefficient, and therefore a reduction in the planned capital intensiveness (from k to k*)

will increase the consumption levels of the overlapping generations.8

In a competitive context firms maximize profits at each point in time. The supply of capital is
determined by the savings of the younger generation. Individual savings are given by the
function?

st=s(W¢, Tt4q) O<sy<1, s>0 or s,<0

By assuming that all individuals are identical, the saving of the working generation is Lis(wy,
ry4+1), and then the capital available to society in period t+1 is10 Ky, 1=Ls(wy, r¢41) which in
per-capita terms gives

(1+n)kg41=s (W, re4q) (1)

This is the capital accumulation equation for a competitive economy. Based on the foregoing
framework the role of public debt may be devised by asking how the long-run equilibrium
and welfare of an hypothetical competitive economy are affected by the existence of public
debt. Although Diamond (1965) is still the main reference, the discussion incorporates more

recent developments. Finally we mention a topic arisen as a criticism of Diamond's article in
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the 1960s which has received attention in recent controversies: the equivalence between

public debt and tax-transfer schemes.

The effici i i k nom

As seen before, an overaccumulation of capital in the centrally planned economy is
inefficient. The question is whether the competitive solution is immune to that problem. By
obtaining the possible steady-state consumption levels of a generation in her productive and
retirement periods, and comparing them with the individual's marginal rate of substitution in
competitive equilibrium, it is shown that the competitive solution may be dynamically
inefficient. A formal derivation of this result is offered in Box IV, 1. Now we ask to what
extent the competitive solution is affected by the existence of public debt both external and

internal.
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BOX1V,1
ilibrium competitive solution be inefficient?

The working generation (period 1) consumes the difference between her wage and the
amount lent in the capital market. In her retirement (period 2) this generation consumes her
savings accrued by the interest rate. The per-capita equations for consumption (ely) for the
two periods are:

eli=wr-st (we, reyq) (2)
e2p41=(1+ree)se(We, Tisq)
By substituting s(*) from the capital accumulation equation (1) into (2) the steady state
consumption values are
el=w-(1+n)k (2")
e2=(1+r) (1+n)k
By varying k it is possible to obtain the locus of stationary values of consumption. This is
drawn for the Cobb-Douglas case (Ihori, 1978; Buiter, 1981) in Figure 4. k increases
monotonically and r falls as one moves from 0 to M. The line PP is the central planner
steady-state consumption possibility locus with slope -(1+n). The central planner chooses a
capital-labor ratio such that f'(k)=n. This is the golden rule represented by point E*. In the
competitive economy the intility maximization criterion implies that consumption be
allgcated according to Uel=(14r)Ue? (note 8). Then the marginal rate of substitution is
de¢/del = Uel/Ue< = -(1+41).

Three examples of competitive equilibrium are given by drawing lines with slope -(1+r). At
point E{ an indifference curve is tangent to the line FF for which r>n, and at point E> the
equilibrium corresponds to a case in which r<n; only when the marginal rate of substitution
happens to be equal to -(1+n) the competitive solution coincides with the golden rule at E*,
The competitive solution is dynamically inefficient at points like Ep because any lower k that
does not lie below E* can assure a higher path of per-capita consumption. 11 In conclusion,
the competitive solution may be dynamically inefficient.~<

FIGURE 4
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The long-run effects of public debt on the competitive solution result from the taxes required

to finance interest payments.13 As noted above, this "tax channel" was absent in the
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aggregate model of Modigliani (1961). Taxes do not only affect the lifetime consumption of
taxpayers, but negatively influence saving and capital accumulation by reducing disposable
income. An additional effect is exclusively brought about by new issues of internal debt: the
substitution of public bonds for titles on real capital on the demand side of the capital market.
The existence of any kind of government debt -either external (g1), internal (g)), or a
combination of both- reduces the younger generation's net wages after taxes, and therefore
affects the capital accumulation equation. These effects can be seen by comparing equation
(1) with the following two equations:

kt+1 = slwg-(rg-n)gq, re411/14n (3)

k41 = s{lwg-(rt-n) (g1+92), rt4+11/1+n -g3} (4)

The difference (r-n) denotes the taxes required to finance the part of the interest cost not
| covered by additional public debt issues. Equation (3) shows how the taxation required to
finance part of the external debt service reduces disposable wages, then affecting negatively
capital accumulation. Equation (4) which involves a mixture of internal and external debt
shows how apart from the negative effects on saving, internal debt replaces capital stock in

individual portfolios.

Figure 5 illustrates the effects of public debt on capital accumulation dynamics. An economy
without public debt is represented by the saving locus A which corresponds to the capital
accumulation equation (1). The arrows indicate the dynamics from the starting capital stock
k, to the stationary level k* for the case in which there is a unique, stable, nonoscillatory
equilibrium and s,>0. The saving locus B describes the same economy when external debt is
introduced and interests are partly financed by increased taxation. The dynamics follows
equation (3) and the long-run capital stock is reduced to k**. Finally, the saving locus C
corresponds to the same economy when there is a mixture of external and internal debt. The
dynamics is given by equation (4) and the steady-state capital stock falls further to k¥**, The
C locus integrates the double effect of internal debt, namely, the reduction of savings (change
in the slope of the saving locus) and the replacement of capital by public bonds (downward
shift of the curve).
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FIGURE 5
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Two strong ideas are derived from Figure 5 and equations (1) through (4): First, in the
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absence of public debt (g1+g2=0), successive generations are benefited by the capital
accumulation undertaken by their predecessors; the model indicates that as far as generations
accumulate capital, wages increase and savings increase (s=s{wl[kil,...}), leading to a higher
steady state capital stock per capita (k* in Figure 5). Second, as far as public debt exists,
future generations are left with a lower steady state capital stock (k** or k*** in Figure 5),
since the taxation required to finance the debt service and also the existence of internal public

debt reduce savings.14

Having shown that competitive economies can be inefficient, and how public debt affects
capital accumulation, the next question is whether and under what conditions the issue of

public debt may be Pareto-improving.
D )it remove inefficien mes in capitali nomies?

What do the previous results say about public debt effects in terms of standard welfare
criteria? The answer depends on the dynamic efficiency conditions of the economy. In the
inefficient case (n>r), public debt contributes to remove the inefficiency and is welfare
improving by reducing the excessive capital intensiveness. In the efficient case (n<r), public

debt reduces the capital stock even further below its golden rule level and therefore is not
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Pareto improving. In conclusion, public debt is potentially beneficial when the economy is

dynamically inefficient.

Gale (1990) and Blanchard (1990) have indicated that these considerations about the Pareto-
improving role of debt issues are limited to models with certainty. For the case of a stationary
economy (n=0), it is alleged that even in the presence of a positive expected rate of return on
capital (r>0) there still is a Pareto-improving role for public debt under uncertainty; such an
uncertainty stems from the fact that associated with finite lives there is a limited
intergenerational insurance. The idea is that intergenerational risk sharing can be improved
by the existence of non-contingent public debt assets. For instance, the availability of long-
term non-contingent government bonds would spread the risks associated with the business

cycle over generations.

These considerations make clear that in models with certainty there is a Pareto-improving
case for public debt when the economy is dynamically inefficient. Recent research has
highlighted a different role for public debt related to the possibility of providing
intergenerational insurance; in this case, issuing public debt may be Pareto-improving even
when a static economy is dynamically efficient. Our last question asks whether public debt

policies can replicate tax-transfer schemes.

Isth li n a matter 1i nstraints?

As commented above in relation to the criticisms of the Modigliani model by Atkinson and
Stiglitz (1989), the steady state impacts of debt should not be examined without considering
the effects of accompanying instruments of fiscal policy. In the same line, Bierwag, Grove
and Khang (1969) extend the Diamond model to demonstrate that the burden of the debt
problem can be mitigated by an appropiate tax distribution scheme; a critical step in their
contribution is the removal of the Diamond's assumption according to which taxes to service

public debt fall exclusively on the working generation.
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Diamond (1973) puts on view the results achieved by Bierwag et. al. in the context of a
model of optimal growth for a decentralized economy. It is an overlapping generations model
in which markets clear period by period; in order to clear markets in period t, public debt is
introduced to absorb any discrepancy between desired savings and the optimal capital stock
to transfer into period t+1. It is shown that the amount of debt needed to clear markets is
equal to the present value of a transfer to the older generation which would be required to
attain the optimal path in the absence of government debt. In conclusion, since the theoretical
effects of government debt could be neutralized by an appropriate mix of lump-sum transfers
and taxes, public debt constitutes a burden only in the sense that the government is

constrained in the use of lump-sum taxes (Atkinson and Stiglitz, 1989).

The late 1960s discussion on the equivalence between debt policies and tax-transfer schemes
has been revived in more recent debates about external and domestic debt problems (for
instance, Pagano, 1988). Further, the equivalence between equilibria with bonds and tax-
transfer schemes has become part of modern textbooks (for instance, McCandless, 1991).
Gale (1990) recognizes that in very simple models a tax-transfer scheme can be reinterpreted
as a debt policy. However, he questions the general validity of that procedure. Why does the
government use security markets if it can make transfers directly? Within a general class of
models, the author shows that debt policies cannot typically replicate optimal tax-transfer

schemes.

In summary, discussions about the equivalence between tax-transfer schemes and public debt
inspired by the Diamond model led to the conclusion that the burden of the debt could be
explained by institutional limitations on the government to create appropriate tax-transfer
schemes. However, recent research has indicated that optimal tax transfers cannot in general

be duplicated by public debt policies.
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To conclude this discussion about a basic OLG model for public debt analysis we emphasize
two points. First, an LCH model a la Diamond highlights how public debt affects the
dynamics of capital accumulation and makes an explicit distinction between the effects of
internal and external debt. Second, the model shows how a competitive equilibrium is not
necessarily efficient, and how when the economy is inefficient, issuing public debt is Pareto-
improving. However, the division of life in two periods (working period and retirement
period) limits the applicability of the model to actual fiscal policies. This drawback has been
surmounted in the last decade by means of multiperiod and continuous time OLG models to

which we now turn.

2. Multiperiod and contin ime OLG model

Fiscal policies have real effects because they alter incentives either to save or redistribute
across (or within) generations; this is a common message of life-cycle models. Real effects
are mainly restricted to the implications on capital formation. Analyses based on simple two-
period models & la Diamond have been completed by the construction of multiperiod models.
One of the advantages of these models is that they help to understand short-run effects of
fiscal policies. This is not a minor point when each period in the two-period model
corresponds to about 30 years in real time. Kotlikoff (1984) and Auerbach and Kotlikoff

(1987) are representatives of this approach.

A different method is the formulation of continuous time overlapping generations models.
Cass and Yaary (1967) duplicate Diamond results in this kind of models. Blanchard (1985)
uses a continuous time model to study the dynamics of different fiscal policies. This version
enables the comparison of debt policy results in life-cycle models with those attained in
optimal growth models; some results are applied in Blanchard (1984) to the analysis of fiscal
policy effects on interest rates and capital accumulation. Both the multiperiod models and the

continuous time models are reviewed next.
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In the line explored by Auerbach and Kotlikoff, the following results are underlined. First,
the notion of crowding out in life-cyle contexts is thoroughly related to cross-generational
income effects which play the crucial role in reducing national saving. Second, consumption
changes induced by fiscal policies are spread over a long time by life-cycle agents. This
behaviour characterizes crowding out as a slow and cumulative process. Third, in general,
bond financed deficits and balanced budget increases in government consumption negatively

affect the capital accumulation process and the welfare of future generations.

By conducting policy simulations, it is found that some policies may lead to short-run
crowding in regardless of the long-run crowding out; this case is particularly associated with
short-term tax cuts. It is argued that this outcome is caused by the predominance of
substitution over income effects.13 Additionally, it is shown that permanent balanced budget
increases in government consumption crowd out capital formation in the long run.
Temporary changes of this class are neutral in the long run but produce a higher crowding
out in the short run.16 Finally, the crowding out induced by bond financed increases in
government consumption is more severe the longer the policy period. This is so, because the
longer the period the major the involvement of older generations with heightened

consumption levels.

As for the continuous time method, the OLG model developed by Blanchard (1984, 1985) is
a suitable setting for the analysis of the effects of fiscal policies in an undistorted economy.
Consumer behaviour is based on Yaari's (1965) "uncertain lifetime" approach as applied to
an aggregate macroeconomic model. Two assumptions are pivotal to this framework. First,
agents face a constant instantaneous probability of death p so that their expected life is plL.
Second, regardless of their individual ages, all agents have the same marginal propensity to
consume out of wealth. These assumptions allow aggregation and preserve the life-cycle
characteristic of finite horizons. This characteristic is particularly important in public debt
analyses.17 As the probability of dying falls, the life expectancy increases; in the limit, when

p tends to zero, the horizon becomes infinite. Therefore, the Yaari-Blanchard formulation
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makes possible the comparison of public debt implications in finite horizon models (p>0) and

infinite horizon models (p=0).

In contrast with the results obtained in Section III regarding the infinite horizon model, it is
possible to show how in the finite horizon model a change in the timing of nondistortionary
taxes, at given interest rates, affects consumption. The reason for this divergent result is the
presence of short-lived individuals whose effective interest rate (the market rate plus the
constant instantaneous probability of death) used in discounting future taxes is higher than

the market interest rate relevant for the government. Formal details are offered in Box IV, 2.
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[ BOX 1V, 2

1th ef: f ficits in an undi
economy,

The following consumption functions are derived from explicit utility maximizing
procedures (individual variables are given by lower case letters):

Individual c=[p+e] [w+h]; Dw=(r+p)wty-c (5)
Aggregate C=[p+e] [W+H] ; DW=rW+Y-C (6)

where ¢ is the subjective discount rate, W and H are the nonhuman and human wealth
correspondingly, Y is the noninterest income, and D is a time derivative. There are two basic
differences between equation (5) and the traditional formulation: the marginal propensity to
consume out of wealth is (p-+€) rather than €, and the relevant interest rate is (r+p) rather than
r. Additionally, there is an important difference between (5) and (6): in the individual case
the effective rate of interest is (r+p) while for the society as a whole it is r. This is so because
pw is extinguished with the death of wealth holders. Therefore, the discount rate for
aggregate human wealth (r+p) is higher than the discount rate for nonhuman wealth (r). The
aggregate human wealth is the present discounted value of noninterest income discounted at
(r+p). For agents still alive at time s the behaviour of human wealth H(t) is given by

hed S
H(t) =tf Ysexp[-tl(rv+p)dv]ds (7)

How does a change in the timing of taxes affect consumption? In an economy with
nondistorti%nary taxes wealth effects are the channel through which budget deficits affect the
economy. 18 The key assumption is that agents have finite life (p>0); otherwise the analysis is
back to the infinite horizon models reviewed in Section III above where government deficits
have no real effects. Including lump-sum taxes the behaviour of H(t) and the intertemporal
government budget constraint are as follows:1

) S
H(t) = {:Ysexp[—f‘s (ryt+p)dvlds -CTt Tsexp[-g(rv+p)dvlds (8)

B(t) + I:Gsexp[—gsrvdv]ds = fTsexp[—frvdv]ds (9)

Given a path of government spending, a tax cut leaves the right-hand side of (9) unchanged,
but changes the value of the second term in (8). While the government discount rate is r, the
private sector discounts the future tax hike at (r+p). Therefore, given interest rates, a tax cut
will increase H(t) and C(t) provided that p>0. The finitness of the jndividual horizon is at the
base of the positive wealth effect induced by the tax policy. As p'1 approaches infinity the
positive wealth effect vanishes. If agents discount future taxes at r the timing of finance is
irrelevant, and only the government spending path matters. This is the same conclusion
reported by infinite horizon models, as we saw in Section III above, and in the public debt
controversy is known as the Ricardian equivalence proposition; the historical precedents of
this proposition were discussed in Section II above, and extensions and criticisms of it are
considered in Section VI below.

In a general equilibrium perspective the path of interest rates is not invariant to the
intertemporal allocation of taxes, as assumed in the previous paragraph (and also in Box IV,
2). The point is critical from the viewpoint of capital accumulation since a trajectory of

higher interest rates would discourage investment. The process can be illustrated with
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reference to a short-term tax cut policy financed by new bond issues. As long as the budget
deficit persists, the stock of public debt increases and interest rates go up. Once the deficit
policy comes to an end, taxes are raised to restablish budget balance, but the outstanding
stock of public debt and the interest rate levels are higher than when the policy change was
launched into. Since higher interest rates and a major share of public bonds in private

portfolios displace capital, future generations will find themselves with a lower capital stock.

In conclusion, multiperiod versions of OLG models shed some light on the short- and long-
term effects of alternative fiscal policies. The continuous time version makes possible to
compare the implications of bond financed tax cuts on consumption and capital accumulation
derived from life-cycle models and from optimal growth models. Since in LCH frameworks
life is finite, generations are affected by changes in the intertemporal allocation of taxes; this
is the critical contrast with optimal growth models in which life is infinite and the timing of
taxes is irrelevant. Specifically, a bond financed tax cut increases consumption in a LCH
setting (given interest rates), while consumption remains invariant in an optimal growth
model; as for capital accumulation, while life-cycle models report that investors substitute
government bonds for equity shares in response to a bond financed tax cut, optimal growth
models indicate that economic agents will increase saving in the magnitude of the tax cut to

absorb the increased bond issues leaving equity shares unaltered in savers' portfolios.20

Since the early expositions of the LCH in the 1950s it has been clear that life-cycle analyses
of budget deficits depart from traditional Keynesian formulations and also from the neutrality
propositions of infinite horizon models. In Keynesian expositions consumption is a function
of disposable income and therefore current tax cuts are expected to stimulate consumption.
Since in the LCH framework rational agents base their consumption on life resources, a
current tax cut is seen as a change of taxes in the present for taxes in the future. If life is

infinitely lasting as in the optimal growth models reviewed in Section III, this change in the
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timing of taxes is of no consequence for consumption. If life is finite, as it is in LCH
frameworks, the change in the timing of taxes will encourage current consumption since the
current generation will pay the future taxes only as it lives and pays taxes. Modigliani (1993)
has quoted estimations according to which the average fraction of current deficits paid by
current generations is of about 30%j; this fraction is shown to depend on variables such as life

expectancy, income growth rate and interest rate.

The life-cycle and the debt neutrality paradigms differ from traditional Keynesian
expositions in that they are both derived from explicit optimization procedures, and market
clearing is a basic assumption. In spite of this common ground there are also sharp contrasts.
Since Barro (1974) it has been clear that while intergenerational selfishness is crucial for life-
cycle results, intergenerational altruism is the central feature of modern expositions of debt
neutrality. Rationality is far greater in debt neutrality analyses since agents foresee the

precise implications of budget deficits (Modigliani, 1987).

The structure of capital markets has also been a source of discrepancy between life-cycle
theorists and other schools. In life-cycle models agents enjoy free access to lending and
borrowing operations in perfect capital markets; there are not liquidity constraints as they
exist in the Keynesian framework. However, it has been the consideration of capital market
imperfections what has led recent life-cycle theorists to accept the existence of
intergenerational transfers, though not for altruistic reasons as in debt neutrality frameworks.
It has been argued that intergenerational transfers may result from the absence of fairly

developed annuity markets (Kotlikoff, 1988, 1989).

What are the implications of the life-cycle framework for policy prescription? The crucial
tenet is that fiscal policies redistribute welfare among generations and thus actual policies
should be chosen in a way that each generation pays for itself (Modigliani, 1961, 1986,
1987). In this context the practical aim of fiscal policy which does not create conflict

between generations appears to be the stabilization of income over the business cycle. So as
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to achieve that aim, fiscal deficits during recessions should be followed by surpluses during
booms. An important consideration is that this sequence of deficits and surpluses is not
limited to the operation of automatic stabilizers but involve procyclical tax rates, namely,
lower tax rates during recessions and higher ones during booms. This discretionary use of tax

rate changes is however to be restricted by an intertemporally balanced budget.

The strong case for cyclically balanced budgets has been a constant in life-cycle fiscal policy
discussions. In the early 1960s it was defended as a matter of intergeneration equity and the
combination of discretionary policies and intertemporal budget balance was seen as a
compromise between the Lemner's "functional finance" and the Buchanan's "classical
principles of public debt" (Modigliani, 1961). In the mid-1980s the same strong case has
been reiterated by Modigliani (1986) in a comparison of the life-cycle model and the Barro
(1979, 1986) tax smoothing theory of deficits which we discuss in Section VI below.
Modigliani observes that although the Barro's model also implies cyclically balanced
budgets, it prescribes constant tax rates, while the life cycle model includes the possibility of

discretionary tax rate changes.

The life cycle model also deals with the financing of major transitory government
expenditures which are thought to affect future generations. If future generations are to be
benefited from current expenditures, it is a matter of intergeneration equity that the costs be
spread across generations. Examples of this sort of government expenditures range from
projects which are expected to produce future net yields, to the extreme event of war. So as
to spread the cost between generations, the current generation should pay a fraction of it
through increased taxation. In conclusion, major temporary government expenditures should

only partially be financed by an increased public debt.

To what extent are these discussions helpful for our study of the Colombian experience in

parts IIT and IV?
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The strong case for cyclically balanced budgets put forward by the life cycle model is one of
the references for our econometric work and historical accounts. In our first model in Part III
we discuss our estimations following the guidance of alternative paradigms, the life-cycle
model being one of them. Our main reference is the tax smoothing theory since it offers
precise predictions for coefficients such as output and government expenditures. Specifically,
in a model in which the dependent variable is the change in the stock of debt, tax smoothing
predicts unitary coefficients (in absolute value) for the independent variables output and
government expenditures while the life cycle model predicts a coefficient greater than one
for output, and a coefficient lower than one for government expenditures. These predictions

are considered in the interpretation of our own results.
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ECTION IV

NOTES

1. The social cost of this fiscal policy is borne by the individuals living after the
recomposition of portfolios and is given by the reduction in the stock of private capital and
by the taxes collected to pay public debt interests. In this particular point this analysis
coincides with Buchanan's positions (Section II above).

2. The impact effect of this policy on private balancesheets is determined by the magnitude
of the tax change multiplied by the marginal propensity to save. Private capital stock falls in
such magnitude. What is the long run effect? The reduction of consumption is spread by
individuals over their lifetime. Then, as time passes savings increase until the initial private
capital stock is restored.

3. Another example is given by a tax-financed debt retirement, in which case there will be a
higher proportion of capital in long run private portfolios according to the magnitude of debt
reduction. Similarly, a "gratuitous” retirement of debt through total or partial repudiation,
capital levy, or unanticipated inflation will also increase the capital stock; the critical point is
that the forced reduction of the real value of the principal causes consumption to fall and
therefore a higher rate of saving. This is the issue previously advanced by Meade (1958) -
Section II above-.

4. The point is illustrated by the following steady state condition:
nk = [sgo+sp(1-0) If-[sp-s/] [Tc-rb]-nb[l-s‘,vly

where s, s and sy, are the propensity to save, the propensity to save out of profits, and the

propensity to save out of wages, respectively; a is the share of labour on output; Tc is the

per-capita capital tax created to finance a transfer to workers (T) and also the debt service

(Tc=T+(r-n)b); b is the per-capita stock of public debt; and f is the per-capita production

function, y=f(k).

In the proportional savings case sy,=s,=s, a positive value of the per-capita public debt b>0
implies a lower capital intensiveness K/L than when b=0; this is the standard neoclassical
result which we reviewed in Section III. Modigliani's proposition can be analyzed by
differentiating the steady-state condition given above:

(sf'-n)dk/db = n(1-s)
As seen, only with f'=n the Modigliani's case is satisfied. For f>n and sf'<n, the reduction in
the capital stock is proportionately greater than an increase in public debt.

5. With reference to the steady-state condition in note 4 it is possible to show that in the
classical savings case (Where s;>sy,), particularly when s, is close to 1, and in the absence of
taxes levied on capital (T=0), the direction of the debt effects on capital accumulation might
be reversed. In fact, by making T=0, the steady state condition becomes

nk = [syatsp(1-a)]f - (1-sy)nb + (sy-sy) (r-n)b
where for s, close to 1 or a large r relative to n, an increase in b may lead to an increase (not
decrease) in the capital intensity. The clue of this result is the elimination of the tax on
capital which previously financed the debt service.

6. Samuelson (1958) p.480

7. If consumption is divided between the younger generation elLt and the older generation
e<L+_1, the every-period distribution of resources is as follows:
Ke+Ye = Ki41+Ct = Kt+1+e1tLt+ezELt_1 or
Ye-(Ke+1-Ke) = Cp = eltLy + eZ¢Li—q
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Assuming that authorities decide to keep a constant capital-labor ratio, the periodical capital
accumul %1011 is given by K¢,1 = (1+n)K{. Then, the last equation becomes Y{-nK¢ = Cy =
e tLt + e4L{.1, which in per-capita terms gives, y;-nks = ¢; = e1t+e2t/(1+n)

8. If generations are allowed to distribute their consump 1on over time the optlmlzatlon
problem consists in maximizing the utility function Uel, e9) subject to elt +e t/ (1+n) = y¢-
tl(see prev1ous note). The consumption distribution which maximizes utility requires that
(1+n)Ue Then, the optimal rate of interest is determined by the rate of population
growth

9. The sign of s, is ambiguous depending on the relative importance of income and
substitution effects. When the latter are dominant, savings increase in response to increases in
interest rates.

10. The capital stock in t+1 is equal to savings in t. These are the gross savings of the
younger at t, which are partially offsetted by the dissavings of the older, k¢:

kt+1 = kg = Les(wg, reeq) - kg or

kt+1 = Les(wWe, Iteq)

11. Eq is not inefficient in the sense that temporary sacrifices in consumption are required to
reach a higher capital intensiveness.

12. Except at E* the consumption possibilities in the market economy are more restricted
than in the central planning framework. The additional constraint is the capital market in
which savings of the younger (1+n)k provide the capital for the older period, (1+r)(1+n)k. In
general, the competitive solution does not coincide with E*,

13. Given full employment and a government expenditure path the question is about the
effects of a substitution of debt for tax finance. It is assumed a one-period maturity of public
bonds, and interests are paid off according to the equilibrium interest rate in the capital
market. Interests are financed by new debt or by lump-sum taxes on the younger generation.
The debt per-capita ratio is assumed to be constant, that is, the debt grows at the same rate of
the economy, n.

14. As for stability, the system reaches a stationary state at k***, at the growth rate n, if the
following condition is satisfied:

0 <dkyyq/dke = sy {-£"(k*) [k*+g1+g2]}/ [1+n-s£" (k*)] <1

For s>0, the ratio dky1/dk; is positive. Further, nonoscillating convergence requires that
(the absolute value of) dki4 1/dk; be between 0 and 1.

15. Simulations are conducted to compare the reactions of agents to short-term tax cuts -for 1
or 5 years- and to long-term tax cuts -for 20 years-. In the former situation, younger
generations foresee higher tax payments for a long time with obvious negative effects on
their budget constraints. In anticipation, they substitute future for current consumption. In the
latter situation income effects are dominant because the long period tax cut favours a wide
range of younger generations: national saving decreases and crowding out occurs since the
policy implementation.

16. This is another case of predominant substitution effects. Agents reduce saving when
facing a temporary increase in taxes, then reinforcing the crowding out effect of the increased
government consumption. This behaviour is reversed once taxes are back to their precedent
levels.

17. Aggregation has been a traditional problem of life-cycle analysis. Agents differ in ages
and so in wealth levels, and in life time horizons and so in marginal propensities to consume
out of wealth. As noted by Blanchard, his formulation is of little insight when differences in
marginal propensities to consume are important.
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18. With distortionary taxes budget deficits affect the economy by means of temporal and
intertemporal substitution effects created by distortions.

19. Government spending is financed by taxes or by debt issues, DB. Accordingly, the
government budget constraint is DB = G-T+rB. It is assumed that DB reaches some steady
state level, that is, the government satisfies the transversality condition

$
lim B(s)exp[-Jrydv) =0
s—yoo t

20. LCH models coincide with optimal growth models in reporting reductions in
consumption in response to tax- financed increases of government expenditures. They differ,
however, in the implications of such increases of government expenditures on the steady-
state capital stock: while LCH models document a reduction of capital, optimal growth
models show that capital is invariant to changes in G (Blanchard and Fischer, 1989).
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ECTI

Introduction

"We are all Keynesians now and nobody is any longer a Keynesian" was the way by which
M. Friedman described the consensus achieved by economists during the first half of the
1960s (Stein, 1969, p.382). It was a time of rapid growth and stability of the U.S. economy
when tax cuts were being advised to avoid the negative effects of a fiscal drag. The concord,
however, was not to last for long. Economists denounced a set of circumstances which led to
the breakdown of the consensus, namely, the budgetary pressures originated in the Vietnam
war and the Great Society programs of the time, as well as the delay to adopt fiscal
correctives (Friedman, 1972; Okun, 1972). By the end of the decade, Friedman himself made
explicit the existence of contrasting viewpoints regarding economic policy, particularly
monetary policy (Friedman, 1968). Academics concentrated on the relative efficacy of
monetary and fiscal policy within the IS-LM framework, captured by the issue of the relative
slopes and stability of the IS and LM functions (Laidler, 1971).

Further developments led to the formal recognition of links between fiscal and monetary
policy by means of the government budget constraint. This is our starting topic in this
section, since among the literature of the late 1960s and early 1970s, here the macroeconomic
effects of public debt issues are explicitly and formally examined. We will briefly refer to the
Keynesian-monetarist controversy as long as it is helpful for our central discussion, before
moving to the late 1970s portfolio contributions. Altogether, the government budget
constraint writings and the portfolio discussions made part of the pre-rational expectations

literature, since further public debt analyses were enriched by the consideration of how
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forward- looking fiscal expectations affect financial markets and eventually private

investment.

Our central concerns in this section are then twofold. First, the early 1970s debate about the
connections between fiscal and monetary policies through the government budget constraint.
The resulting literature emphasized the importance of making explicit how budget deficits
are financed and the distinction between short- and long-run effects of policies. These are the
topics treated in subsection A. Second, the crowding out controversy of the late 1970s and
early 1980s with new developments in two areas: first the portfolio theory whose early
evolution was previously discussed in Section I; and second, the more recent analyses of the
effects of budget deficits on aggregate demand in rational expectations models. These topics
are dealt with in subsection B. Final comments about the neo-Keynesian paradigm and links
with other sections of this work are made in subsection C.

rnment financin T man

Two convergent strands of literature contributed to the 1970s debate on the impacts of
government financing on aggregate demand: the discussion about the role of the government
budget constraint, and the Neokeynesian-Monetarist controversy. The IS-LM model was the
common ground of analysis. The distinction between short- and long-run effects of
macroeconomic policies, and the implications of bond-financed deficits were the central

issues in question. We start by reviewing the analysis of the government budget constraint.

1, Th 1 rmmen nstraint liter:

In the historical perspective of public debt controversies, the Lerner's "functional finance"

and the Friedman (1948) proposal are significant precedents of the government financing

discussions of the early 1970s (Section I above). Both two expositions vindicate the effect of
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government deficits on aggregate demand but neither of them explicitly use the formal

income-multiplier analysis.

Ott and Ott (1965) call the attention to "the endogenous impacts upon income of the
government's budget balance". The technical reference is a fixed price, unemployment,
closed economy version of the IS-LM model considering wealth effects in both goods and
money markets. Starting from an equilibrium position, an increased government expenditure
brings about a higher level of income; this is an impact effect. The deficit financing causes a
further income expansion through wealth effects on demand, and given proportional tax rates
the increased fiscal revenues lead to a new budget balance; this point determines the new
long-run income equilibrium. The message is that fiscal policies render a more expansionary
effect in the long run than in the short run described by the standard fiscal multiplier. The
new expenditure multiplier is the reciprocal of the marginal tax rate. The surprising aspect of
this result is that it holds independently of the method of financing government deficits and

regardless of the behaviour parameters of the economy.

Christ (1968) highlights the role of the government budget constraint. The idea is that policy
makers cannot define arbitrary trajectories for all of the macroeconomic policy variables at
the same time. The trajectory of at least one of these variables must be jointly determined by
the government budget constraint and the structure of the economy. Christ discusses a fixed
price static macroeconomic model of aggregate demand without wealth effects. The model
becomes dynamic after the inclusion of the government budget constraint. The multiplier
effect of a change in exhaustive government expenditures is analyzed when the endogenoué
variable is high powered money: the reduction of the equilibrium interest rate due to the
enlarged money supply leads to higher levels of income and the economy reaches a new

long-run equilibrium when the budget is balanced.

Silber (1970) attempts "to integrate properly the debt aspects of fiscal policy into IS-LM

analysis". The framework is a fixed price, unemployment version of the IS-LM model. The
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system is formed by two static and one dynamic equation. The former correspond to the IS
and LM functions, and specify short-run conditions for certain values of the stock of assets
which make up wealth, namely, money, bonds and capital. The latter is the government
budget constraint where taxes are of a lump-sum type. Since government bonds appear in
both the consumption and the demand for money functions, an increase in the supply of
bonds enlarges the stock of wealth and stimulates both consumption (rightward IS shift) and
the demand for money (leftward LM shift).] Therefore, the combined wealth effects on the
goods and financial markets do not guarantee that budgetary deficits invariably bring about
higher levels of economic activity in the long run. The final outcome depends upon the

relative shifts and slopes of the IS and LM functions.

In Silber's model, while money-financed deficits consistently expand total output, bond-
financed deficits open the possibility of no expansion at all, or even of reductions in total
output (negative multipliers). In the former case the expansionary process continuous
indefinitely unless the deficit is eliminated by curtailment of government expenditures. In the
latter case, the fact that bond financed deficits can bring about a crowding out of more than a
hundred per cent hinges on the Keynesian assumption according to which bonds and capital
are closer substitutes than bonds and money (Tobin, 1961). Otherwise, an increase in the
supply of bonds affects the LM function in a similar way as an increase in the money supply:
this is a case of portfolio crowding in which enlarges the expansionary impact of a deficit
policy (Friedman, B., 1978).2

The early government budget constraint literature constituted the first formal discussion of
the implications of financing flows resulting from government deficits (surpluses) for the
standard IS-LM analysis. In this sense, this early literature came to fill a "major lacuna" in
standard macroeconomics (Currie, 1978. Chick, 1983).3 We continue our exposition with a
rapid reference to the neokeynesian-monetarist controversy, concentrating our attention on

the allusions to the effects of budgetary policies on aggregate demand.
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2. The neokevnesian-monetarist controversy.

Tobin (1972) argues that while neo-Keynesians accept that nominal income is affected by
both monetary and fiscal policies, monetarists only recognize the effectiveness of monetary
policies. In particular, the controversy would focus on the shape of the LM locus, with the
monetarists defending a demand for money function completely insensitive to interest rates -
a vertical LM curve in the (Y, r) space-. Friedman (1972) contraargues that "at any rate" the
matter of debate cannot be the slope of the LM locus. Instead, it is alleged, the truly
monetarist characteristic concerns "the effect of nominal magnitudes on nominal and real
magnitudes". The point may be discussed with relation to the transmission mechanism of

monetary policies, and the short- and long-run effects of monetary and fiscal policies.4

Monetarists denounce the tendency of neo-Keynesians to concentrate on the dynamics of
short-run policy changes, overlooking the cumulative effects derived from changes in stocks.
In the opposite camp, neo-Keynesians argue that the quantity-theory approach does not pay
much attention to flows of spending in the short run. However, both groups recognize that
the relative importance of first and second round effects is an empirical matter (Friedman,

1972. Blinder and Solow, 1973).

Friedman (1972) illustrates the difference between money- and bond-financed deficits. The
existence of permanent effects of monetary policies for the case of a temporary deficit is
described in the context of the IS-LM model as follows: aufhorities carry out a money-
financed deficit for a short period after which the budget is balanced again; the IS shifts to
the right and returns to its original position; the LM also moves to the right, achieving a new
position at a higher income level but does not move back when the deficit is eliminated. As
far as constant prices hold, nominal and real income stay at the superior level of income in
spite of the backward movement of the IS curve. In the case of bond-financed deficits, it is
argued that public bonds displace private bonds from investors portfolios, then reducing the

financing of private projects. The higher the magnitude of this displacement, the minor the
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expansionary effect of the deficit. Therefore, the likely result of bond-financed deficits is "a

minor", if any, expansionary effect.

There is a convergence between the monetarist position and the Treasury view reviewed in
Section I above, according to which budget deficits primarily affect the allocation of
resources between private and public sector. This is the basis for discarding budgetary

policies as a leading instrument of stabilization (Fand, 1970).

In a distinct side of the monetarist camp, Brunner and Meltzer (1972) discuss the role of
budget deficits and their financing within a model proposed as an alternative to the IS-LM
framework. Both fiscal and monetary policies are seen working through changes in the
relative prices of assets and output. These price changes start out the adjustment until a new
stock-flow equilibrium is achieved. In a further essay, Brunner and Meltzer (1976) find
expansionary influences on nominal income due to either money or bond financed deficits.
The key of these expansionary results is the recognition of wealth effects in both methods of
financing. This conclusion is clearly at odds with the most rigid versions of monetarism

which disavow the stabilizing possibilities of fiscal policies.

Fiscal policy "does matter" was a categoric pronouncement in the neo-Keynesian camp. A
new agenda of research based on earlier work on the government budget constraint was
carried out during the 1970s. The main concerns were the long-run effects of fiscal policies
and the stability implications of alternative ways of financing government budget deficits.
Blinder and Solow (1973) provided the formal dynamic analysis and inspired further
questions about stability and the role of public debt on a trajectory to a long-run equilibrium.

It is to these discussions to which we now turn.

Lon i ili

. The Blinder-Solow model
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Blinder and Solow (1973, 1974, 1976) offer a systematic discussion of the long-run effects of
fiscal policy. It is an attempt to demonstrate that fiscal policy works, a response the the
challenge that only "temporary" and "minor" effects can be expected from fiscal measures.
The main contribution is the analysis of the long-run dynamics and stability of an economic

system under alternative ways of budget deficit financing.

The characteristics of the model can be summarized as follows: First, as in Silber (1970),
consumption and demand for money depend positively on wealth which is held in the form
of money, bonds and equity. Money (High powered money) and government bonds are
perceived as net wealth by the private sector. Following the Keynesian assumption, bonds
and capital are perfect substitutes in portfolios. Second, unlike Silber, taxation is linked to
income. Interest payments on outstanding government bonds are also a taxable income of the
private sector. Third, capital accumulation is given as a function of income, the nominal rate
of return on debt, and the stock of capital. Finally, the model considers a stationary economy,
and the price level is fixed even in the long run. This requires budget balance as an

equilibrium condition.

The long-run level of output is affected by the way in which deficits are financed. When
financed by money issues the long-run multiplier is exactly the reciprocal of the marginal
propensity to tax. When financed by bond issues the long-run multiplier is amplified by the
effect of the net interest payments on debt. These results contrast with previous findings
particularly by Ott and Ott (1965). As seen above, these authors found a long-run
government multiplier independent of the method of financing. Here, it is not only dependent
on the financing method but implies that bond financed deficits are more expansionary in the
long run than money financed deficits. As seen, the difference stems from the explicit

consideration of debt service payments. A more formal discussion is offered in Box V, 1.



122

BOX V.1

Dynami ility in the Blinder-Solow model

The four-equation dynamic system is:

Y = C[Y+B-T(Y+B), M+B/r+K] + I[(Y, r, K] + G (1)
M = L[Y, r, M+B/r+K] (2)
DM + DB/r = G+B-T(Y+B) (3)
DK = I[Y, r, K], Iy>0, I, <0, Ig<O (4)

The IS (equation 1) and LM (equation 2) functions obey the assumptions that consumption
and demand for money depend on total wealth. Equation (3) is the government budget
constraint and equation (4fihe law of motion of capital accumulation. For long-run
equilibrium, DM=DB=0, which means that the budget is balanced: G=T(Y+B)-B. The
immediate consequence of this identity is the long-run government expenditure multiplier
dY/dG = 1+(1-T")dB/dG /T

Two main results concern stability. First, a money financed deficit (dB/dG =0) consistently
brings about a stable long-run equilibrium. Owing to wealth effects on consumption
(equation 1) aggregate demand and real output increase. The demand for money in equation
2 also increases, and this fact generates contractionary effects; under the assumption that the
increase in the demand for money is smaller than the increase in wealth, the rise in the
money supply outstrips the wealth induced rise in the demand for money. Therefore the
wealth effects on output are always expansionary. Because of the income-linked tax function,
as output increases tax revenues rise, the budget deficit becomes smaller an a new long-run
equilibrium is reached when eventually the increased tax revenues dt equal the initial upsurge
in government spending dg.

Second, pure bond or mixed money-bond financing may cause instability. A crucial fact is
the net influence of wealth effects on consumption and money demand. If the latter is higher,
a negative and cumulative influence lowers incomes and revenues leading to broader deficits
and the requirement of new bond issues. In the long run the fiscal multiplier is negative
(tending to -0). Alternatively, when wealth effects on consumption are predominant, stability
is not unambiguously assured since it requires that the increase in tax revenues outweigh the
increased cost of debt service. Additionally, stability demands that increases in wealth due to
the expansion of the capital stock -which affects consumption positively and new investment
negatively- generate contractionary effects. If these conditions are not met, output expands
indefinitely given the assumption of no capacity constraints. Unfortunately, the hope for
stability under bond financing may vanish because of the repercussion of accelerator effects
on the investment function. When this influence is taken into account as it is in I(Y, r, K) in
equation (1) the authors show how the mathematical conditions for stability are not
necessarily satisfied.

The main results can be summarized as follows: First, money financed deficits always
produce stable systems. The corresponding long-run fiscal multiplier is the reciprocal of the
marginal propensity to tax. Second, a bond-financed deficit, if stable, is more expansionary
than a money-financed deficit. The long-run multiplier incorporates the financial service of
the public debt. Third, stability and effectiveness of fiscal policies under bond financing are
empirical issues. In the simplest IS-LM model with fixed capital, long-run equilibrium

requires that tax revenues cover the cost of public debt. This is a necessary stability
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condition. When capital is allowed to vary this condition is less restrictive (provided that
another condition is met), then enhancing the case for stability. However, it is shown that
after the introduction of income effects on the investment function the stability conditions

invoked by Blinder and Solow no longer necessarily hold.
b. Extensions and criticisms,
1) Is instabili h ristic of nomi m?

Tobin and Buiter (1976) show that the Blinder-Solow model includes a built-in debt
propagation mechanism which transforms an initial increase in government expenditure in an
even more expansionary policy. The criticism is addressed to the definition of the
government expenditure variable and can be seen with reference to the budget constraint
G+B-T(Y+B)=DB. Blinder and Solow use the notation of exhaustive government spending G
with the stability implications discussed above. Tobin and Buiter suggest a government
expenditure variable G' equal to G plus interest payments net of taxes: G'=G+(1-T)B.
Therefore, the budget constraint becomes G'-TY=DB. When this equation is integrated in a
system of four equations in capital, debt, output and interest rate, it is found that in the
unemployment case, sufficient and necessary conditions for stability are met. These
conditions are less stringent than in the Blinder-Solow analysis. However, for the full
employment case the long-run equilibrium is unstable with static expectations and only likely

stable with perfect foresight.

Christ (1979) disavowes the use of either G or G' as the policy parameter. It is alleged that in
either case when bonds are issued to finance a deficit there is no tendency to budget balance.
When G is the expenditure variable the budget constraint G-TY+(1-T)B=DB shows that
whenever bonds are issued the deficit increases in (1-T)B. The system is driven farther away
from equilibrium and the possibility of explosive debt growth is not ruled out under the

assumption of fixed values of G and T. Alternatively, when using G' the budget constraint
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G'-TY=DB shows that bond issues do not change the deficit. Christ suggests a policy
parameter that includes gross interests, G"=G+B. In this case, the budget constraint
G"-TY-TB=DB shows that for B>0 the deficit decreases by TB. It is revealed how by
introducing G" instead of G assures stability in the Blinder-Solow fixed-capital model.
Similarly, by replacing G' by G" in the Tobin-Buiter full employment-static expectations

model stability is now possible.

Currie (1978) doubts that changes in the policy parameter can remove the possibility of
instability. It is still possible that wealth contractionary effects on the demand for money
eclipse the upsurge in the goods market. Additionally, constant fiscal policies defined
according to either G' or G" imply a one-by-one compensation of interest payments by cuts in
government purchases whose recessionary effects may prevent the adoption of such

policies.?

In conclusion, the potential instability associated with bond- financed deficits which emerged
from Blinder and Solow results does not stem from any trait of the economic system. The
controversy about the policy parameter shows that authorities have instruments to avert a
likely explosive debt-deficit spiral. In practice, results would be subject to institutional

contexts and policy options chosen by authorities.

2) Ar fiscal policy eff; nl itory?

As seen above, monetarists recognized no more than minor and temporary effects from bond-
financed deficits. The neo-Keynesian counterattack attempted to show that there were
reasons to believe in the permanence of pure fiscal stimulus on aggregate demand. Following
the work by Blinder and Solow, a series of studies offered a more elaborate discussion of the
formal dynamic analysis and also empirical implications of alternative monetary and fiscal
policies. Stein (1976) and Cook and Jackson (1979) compiled contributions to the debate on
both sides of the Atlantic.
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Neo-Keynesians maintained over the long run the short-run analysis conclusion according to
which pure fiscal policy will raise aggregate real demand unless the interest elasticity of
money demand is zero. In particular, Tobin and Buiter (1976) extended the analysis of the
cumulative effects of deficits from the underemployment case to a full-employment, flexible

price setting. A graphical description of these cumulative effects is offered in Box V, 2.
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Th mulative eff f fin fici he achievement of long-
ilibri An example from mid-197

Apart from conventional IS and LM equations which give the momentary equilibrium, two
long-run equations are proposed by Tobin and Buiter (1976): one is the zero government
saving equation used by Blinder and Solow but working with G' instead of G (equation 5
below); and the other one is a zero private sector saving equation. The latter follows life-
cycle principles in defining wealth W as a multiple of disposable income, W=aY. The long
run LM function LLM can be expressed in terms of the ratio Y/W (equation 6)

G'-TY=DB=0 (5)
M=L(r,Y/W)W=L(r,1/a)ay (6)
The corresponding phase diagram in (Y, r) space is depicted in Figure 6a.6
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Figure 6b shows the comparative statics when government expenditures are increased. The
long-run equilibrium E is simultaneously the short-run equilibrium of the IS,-LM, system
for given stocks of M, B, K, and its aggregate value W. A once-for-all change in government
expenditures shifts the DB=0 locus to the right until the new long-run equilibrium E{ is
attained. The impact effect is represented by the movement of the IS curve to IS and the
short run equilibrium is given by E'; at the corresponding income level Yg,' (lower than
YE1) and at any level of income between YE and YE1 there is budget deficit, and public
debt is accumulating along the dynamic path between E,, and E. Wealth effects derived
from the increased stocks of public debt (being M constant) shift upwards the IS-LM curves
describing a path like the dashed line.

A new balanced budget is reached at YE1, and for this income level the interest rate that
keeps asset markets in equilibrium is rg1. At Eq with higher Y, the desired wealth must be
higher because of the long-run equilibrium relationship of wealth to income. Importantly, the
higher interest rate rg] implies a different portfolio composition, with a lower demand for
both money and capital, than at the original rate rgg. Put it other way, the new equilibrium
position comprises an enlarged stock of public debt, and higher ratios of public debt to
income and wealth./»8. As a whole, this model integrates the common IS-LM apparatus and
long-run relationships which express that saving accumulates wealth and government budget
deficits add to the stock of public debt. The model is explicit about the portfolio
recomposition which takes place as a result of bond-financed budget deficits.

Overall, what is the abiding message of the government budget constraint literature and its

contribution to the public debt debate? By the end of the 1970s, observers noted that
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theoretical work on the government budget constraint had entered a phase of "rapidly
diminishing returns" (Buiter, 1978. Currie, 1978). Perhaps the most permanent message of
the literature is the significance of making explicit how government expenditures and/or
deficits are financed, and the importance of distinguishing between short- and long-run
analysis of the effects of fiscal policy. Regarding practical policy relevance the literature
does not offer prescriptions but vindicates a role for fiscal policy: although it is indicated that
some crowding out effects of private spending go along with fiscal policy, it is firmly
recognized that it produces lasting effects on aggregate demand regardless of the mode of

financing.

B -K ian adv f th in n T,

In the last two decades the crowding-out debate along neo-Keynesian lines has gone beyond
the fixed-price IS-LM framework. One approach -the portfolio model- follows the ideas
cultivated by Tobin since the early 1950s (Section I above). The research focuses on the
bases of crowding out and crowding in in unemployment and full employment models. A
second and more recent approach enriches the Keynesian tradition by employing the rational
expectations hypothesis. The specification of forward-looking endogenous variables and the
distinction between anticipated and unanticipated exogenous variables comes to modify the
traditional method of analyzing fiscal policy effects. We review these lines of research in

order to highlight their contribution to recent discussions on the role of public debt.

in lio model

Textbook expositions of crowding out generally refer to the case of transactions crowding
out set up in a fixed-price IS-LM model.? The neo-Keynesian account of crowding out along
the lines developed by Tobin and his associates results from the dissatisfaction with the
standard IS-LM model and the conception of an alternative approach. The traditional

aggregation of nonmonetary assets -equities and public debt- into a single one, with a
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common interest rate, the interest rate, is criticized as opposed to actual institutional
structures and policies. The perfect substitutability assumption between equities and public
bonds is dropped and replaced by the principle of gross substitutability between assets. The
new approach develops a concept of short run which allows asset accumulation: investment
enlarges the capital stock, savings augment wealth, and government deficits amplify the stock
of public debt. Current savings and financial flows are allowed to affect supplies and
demands in asset markets. This is the proposed integration of saving and portfolio decisions

(Tobin, 1979, 1982. Tobin and Buiter, 1980).

The portfolio approach develops a general equilibrium system of interdependence.10 The
system is designed to analyze the stock and flow effects of government fiscal and financial
policies. Accordingly the endogenous variables are the real rates of return on capital and
bonds, and the real output, (in the unemployment case), or the price level, (in the full
employment case). The exogenous variables are given by the parameters of fiscal and

monetary policies.

The short-run analysis focuses on the government spending multipliers for the unemployment
and full employment cases. The main findings are as follows: First, whenever output
increases in the unemployment model, the price level rises in the full employment case.
Second, private investment is not only a negative function of the cost of capital, but a
positive function of profits per unit of capital; the point is that the enlarged government
spending stimulates sales and profits in the private sector, and the increased profitability
prompts new investment. This fact proves to be crucial for the sign of the multipliers. When
the increased government expenditure is fully financed by monetary expansion, crowding in
results not only from a falling cost of capital but from a raising profit-capital ratio. Equally,
when deficits are partially or completely financed by public bond issues, a likely increase in
the cost of capital could be counteracted by positive effects of enlarged profits, thus

rendering crowding in effects.
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Third, in the full employment economy private spending is crowded out by government
expenditure, one by one. When public bonds and equity are close substitutes, a bond-
financed deficit increases the cost of capital and crowds out private investment; however, a
money-financed deficit lowers the capital cost and promotes private investment at the

expense of private consumption.

In the long run, crowding out and crowding in refer to the effects of changes in fiscal
parameters on capital intensity. Crowding out occurs when after an increase in government
expenditure, an economy moves from a steady-state equilibrium path to another one with a
lower capital intensity. Two central results are offered. A deficit policy which leads to a
higher inflation rate in the long run, crowds in capital; real interest rates are depressed and
investors find attractive a major proportion of equities in portfolios, instead of money and
bonds whose real return has been lowered. Alternatively, when a deficit policy leads to a
lower long-run inflation rate capital interisity is crowded out by an accumulating public debt.
As Tobin puts it: "In the background is the competition between capital and public debt for
allocation of limited wealth" (1982, p.100).11

What is the position of the portfolio's literature regarding the overall contribution of neo-
Keynesian analyses to public debt theories? If the government budget constraint literature
discussed both short- and long-run effects of fiscal policies, and addressed the question of the
method of financing of government deficits, the portfolio literature made explicit how flows
(private saving, government borrowing) bring about changes in stocks (capital, government
debt) and alter the portfolio composition. A crucial insight for interpreting the effects of
changes in the stock of public debt on investment is the relative substitutability between
assets; in this context, the same increase in government bonds could lead to crowding out or
crowding in depending on the relative substitutability between bonds and capital as compared
with the relative substitutability between bonds and money. Both the government budget
constraint and the portfolio contributions preceded more recent expositions of the effects of

fiscal policy on aggregate demand in models which incorporate the rational expectations
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hypothesis: further insights in the neo-Keynesian discussion of crowding out and government

deficits were possible in these models. We deal with these developments next.
2. Con 1 n m f antici f ficits.

We now address the crowding out discussion in a Keynesian framework with rational
expectations. The reference is a standard IS-LM model with two important variations
(Blanchard, 1981, Blanchard and Fischer, 1989): First, the interest rate is a dynamic
endogenous forward-looking variable which can react freely at any moment in time. Its
behaviour is explained through the gxpectations hypothesis of the term structure of interest
rates, according to which the current long rate is a forward- looking average of current and
future expected short rates.12 Output is also a dynamic endogenous variable but its values at
any time are predetermined. Second, the exogenous variables -monetary or fiscal parameters-
are specified as either anticipated or unanticipated. The announcement and the length of the
period until the implementation of an anticipated fiscal policy may prompt (recessionary)

changes in aggregate demand.

In this modified IS-LM setting consider the case of an exogenous fiscal disturbance which
takes the form of an anticipated budget balance increase in government expenditures. Agents
know that an expanding output positively affect both profits and interest rates. Say that the
"bad news" case applies in this example, namely, when interest effects overcome profit
effects. The immediate reaction in the bonds market at the announcement of the policy is an
upward "jump" of the long-term interest rate. Output starts reacting sluggishly and negatively
to the increased long rate. As output declines short-term rates fall but long-term rates
continue increasing in anticipation of higher future short term rates. When the policy is
actually implemented, both output and interest rates raise until a new long-run equilibrium is

reached, as expected in the standard fiscal analysis of the IS-LM model.
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Now, what can be expected from anticipated bond financed deficits? The intertemporal
arbitrage of interest rates works as in the previous illustration. The main difference with the
former example is that the recéssionary impact via interest rates is magnified by an
accumulating public debt. In the balanced budget case the perverse effects on output are
confined to the period between the dates of announcement and implementation of policies. In
the bond financed deficit case the negative multiplier could also be transitory and disappear
with the implementation of the expansionary fiscal policy. However, more extreme outcomes

could follow as a result of expectations of high interest rates (Buiter, 1985).

Consider, for instance, the case of a permanent tax cut. Even if the policy is quickly
implemented (or unanticipated), expectations of higher interest rates could prevent output to
expand. This would be the case if the contractionary effect of the raised long rates on
investment was strong enough to neutralize the expansionary effects of the actual tax cut.
Thus, a full crowding out cannot be ruled out in this context, and it is also possible to expect
a super crowding out if the recessionary effects of higher long interest rates ;nore than offset
the expansionary effects of fiscal policy. As far as capacity is endogenous, the contractionary
effects could adversely affect not only investment in the short run but the capital stock in the

long run.

What is the general message of these developments for the historical perspective of public
debt theories? First, in the context of the IS-LM model it is shown how anticipated
government deficits may result in a recession in the present. The clue of this process is the
intertemporal arbitrage between short- and long-term interest rates. The higher is the
proportion of interest-bearing bonds in the financing of the anticipated deficits, the more
likely is that the interest rate effects on investment bring about negative multipliers. Second,
it is revealed how potential contractionary effects of budget deficits depend on how
information about the timing (anticipated or unanticipated) and lastingness (temporary or

permanent) of deficit policies are perceived by the private sector.
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In conclusion, the incorporation of forward-looking endogenous variables (the interest rate)
in the closed-economy short-run IS-LM model shows how fiscal policies can affect aggregate
demand even before their implementation. The crowding out discussion in models a la
Blinder-Solow of the 1970s is enriched by indicating how private sector anticipation of

higher interest rates discourages current investment.

men inks with oth ions of thi rk

In the early 1970s neo-Keynesian paradigms and policies were at the cross-roads. In the
monetarist camp fiscal policies were dismissed for their destabilizing effect on private
businesses, and in the emergent new classical school fiscal policies were classified as
harmless and ineffectual. "Fiscal policy matters" was the common label of rejoinders over the

decade.

One line of Keynesian counterattack discussed the long-term effects of budget deficits; this
stream of literature enriched the earlier government budget constraint contributions. The
common finding of these efforts was that economic effects of budget deficits depend on the
run and method of financing. Another strand of literature extended the portfolio analysis of
the late 1950s (Section I above). In this view financial markets are imperfect coordinators of
the real processes of saving and investment, and government stabilization policies are called

for to harmonize individual aspirations with collective objectives.

Neo-Keynesian views gained strength with the adoption of theoretical developments of the
late 1970s and 1980s. The distinction between anticipated and unanticipated budgetary
policies widened the understanding of the effects of budgetary changes on aggregate demand.
Agents' expectations play a role in the design of fiscal policies. Credibility is an unavoidable
component in this design. Anticipations of runaway deficits or debt repudiations threaten

public confidence and may invalidate an expansionary policy.
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Keynesians were quick to dismiss the unsustainability risk of accumulating public debt in the
1940s. Fifty years later there are reasons of credibility to oppose steady increases of the

public debt to GDP ratio when economies are close to full employment. But, neo-Keynesians
allege, even at the risk of some degree of crowding out, discretionary budgetary policies are a

valid instrument of recovery in unemployment situations.
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ECTI

NOTES

1. A common assumption is that for a change in wealth -induced either by a bond expansion
or a monetary expansion-, the change in the demand for money is proportionately less than
the change in wealth.

2. As shown by B. Friedman (1978) it is crucial to distinguish between "transactions
crowding out" and "portfolio crowding effects". The latter depends on whether bonds are
closer portfolio substitutes for money or for capital. If bonds are more substitutable for
capital than for money, the LM curve shifts leftward and portfolio crowding out adds to the
transactions crowding out. On the contrary, if bonds are relatively more substitutable for
money than for capital, the LM curve shifts rightward, and portfolio crowding in adds to the
impact effect of fiscal policy. Finally, when the substitutability of bonds for capital and for
money exactly offset one another, there are no portfolio crowding effects, and therefore the
LM curve does not shift.

3. Tobin (1982) and Haliassos and Tobin (1990) question the accuracy of the claim according
to which the absence of the government budget identity in the standard IS-LM apparatus
constitute a "fatal flow". IS-LM analysis ignores stock-flow identities, it is alleged, given its
"short-run" character. Regardless of the magnitude of the government deficit (a flow) it
cannot change the stock of public debt. The approach follows Keynes's method according to
which he was concerned with so short a period of time that changes in investment have
negligible effects on the capital stock.

4, Neo-Keynesians advocate an indirect effect of changes in the quantity of money on

spending through alterations of the cost of capital. So long as expansive monetary policies
reduce the rate of return required by equity holders, investment is encouraged and spending
eventually increased through the multiplier (Tobin, 1978). Monetarists describe a direct
effect of monetary changes on spending. Individuals will transform in higher expenditure any
excess of money balances caused by expansionary monetary policies. It is argued that neo-
Keynesians restrict the transmission mechanism to a limited range of assets and rates.
Monetarists emphasize that changes in interest rates after changes in the quantity of money
affect a spectrum of spending far broader than the investment decisions of business firms
(Friedman, 1987).

5. Currie notes that under G' (or G") open market operations should be followed by
compensatory changes in G to offset the effects on debt interest payments.

6. Equilibrium in asset markets and government budget is given by E, at the interest rate rg,
and output YE. This equilibrium is unique. Dynamic stability requires that a small
perturbation from Eg will result in a return to equilibrium. The directions of motion of DB
and r (indicated by the arrows) are towards E: the system is stable.

7. The long-run multiplier obtained by diferencing (5) is dY/dG' = 1/T . This outcome means
that the method of budget deficit financing does not count for the size of the long-run
multiplier. It is the same result obtained by Ott and Ott (1965) and Christ (1968) according to
which the multiplier is independent of the behavioural parameters of the economy. Christ
(1979) criticizes this result, however, by arguing that it is obtained simply because the policy
parameter is G'. Otherwise, with G or G" that result is not achieved.

8. The model is also extended to conditions of full employment and flexible prices. The short
run can be described by adding a fixed-output supply into the standard IS-LM model. The
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prospects for stability after a bond-financed deficit are gloomy simply because given a fixed
productive capacity the tax base cannot react to compensate for the higher public debt service
costs. Stability is possible only if the price level increase is enough to reduce the real value of
those costs by the amount of the deficit. In the long run, output is endogenously determined
through capital deepening; in this context, the restitution of budget balance after a bond-
financed permanent increase in G' requires the expansion of the capital stock, and therefore a
reduction of real interes rates. Investors will react by demanding a larger amount of real
balances, but given the constancy of the money supply, prices will fall. Then, in opposition to
the short-run description, interest rates and prices fall in the long run.

9. In a simple model in which consumption depends on disposable income and investment on
interest rates, an income tax cut encourages consumption demand and stimulates a higher
output. Interest rates increase to keep money demand in balance with an unchanged money
supply, and private investment is crowded out. A second case is illustrated by a fiscal
expansion which is transmitted through an investment subsidy. This time, both consumption
and private investment are encouraged, and output increases. However, given an unchanged
money supply interest rates will also be higher. The first case illustrates how crowding out of
private investment develops within a restrictive monetary policy. The second one shows how
in an unemployment economy investment- oriented fiscal policies yield a higher private
investment even at higher interest rates (Dornbusch, 1987).

10. Three relationships give the essence of the model. These are the market equations for
money, bonds and equity. In the open economy case there is a fourth equation, this time for
foreign exchange. Wealth accumulation and portfolio management define the specification of
the asset demand functions. Two economic environments are considered: an unemployment
economy and a full employment economy. While the former implies an economic slack
which is responsive to aggregate demand, the second describes a state of market clearing
equilibria. Two horizons are discussed: the long run in which the system completely adapts to
current policies and stocks grow at the same rate of the economy, and the short run in which
markets do not fully adapt to existing policies, with asset supplies not completely adjusted to
long-run demands.

11. Whether a deficit policy leads in the long run to crowding out or crowding in depends on
the system as a whole. The gross substitutability principle is insufficient to guarantee
unequivocal results and predictions are subject to the empirical knowledge of assets supply
and demand equations.

12. Blanchard (1981) uses the market valuation of assets, q (the Tobin's q) as the endogenous
'free’ variable. Fair (1979) uses the long-term bond rate R and applies the expectations theory
of the term structure. According to this theory the yield obtained from an n-period bond
equals the expected yield from holding a series of one- period bonds over the n-periods. If
expected future short-term rates are given by Eirty;, the bond market is in equilibrium when
(14R)™ = (141p) (1+Eq4r41) +... +§1+Etft+n-1)
Because the Eqry,; are unobserved values, an assumption about the way expectations are
formed is require& to apply the theory. At this point the rational expectations assumption is
introduced.
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SECTION VI

-classical contribution f publi

The economic prosperity of the mid-1950s to mid-1960s which served as a background to
neoclassical economic growth theorizing (Section III above) was no longer in place as of the
mid-1970s. OECD countries were already experiencing much lower GDP growth rates than
during the first twenty five years after World War II, a trend which would continue through
the 1980s. A steep rise in unemployment rates affected major European economies and the
United States since the first half of the 1970s, and particularly European countries in the first
half of the 1980s. As for inflation rates, they accelerated since the early 1970s with
outstanding peaks in the mid-1970s and the beginning of the 1980s, before declining through
this last decade (Matthews and Bowen, 1988).

What was the reaction of the economics profession to these events? Economists felt that
structural Keynesian models constructed during the 1950s and 1960s performed poorly when
trying to explain the new economic trends in OECD economies. Further, the Keynesian
program which had prevailed for three decades became the subject of a strong criticism
spéarheaded by leading exponents of the rising new-classical macroeconomics. A central
component of that criticism was the "policy ineffectiveness" proposition according to which
provided that expectations are rational and money illusion is absent, demand management
policies will be ineffectual in affecting output growth rates (Lucas, 1973; Sargent, 1973).
Altogether, the unprecedented conditions of the 1970s and the challenges to the Keynesian

research program left the idea that a reappraisal was required.
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The policy ineffectiveness proposition resulted from the new-classical criticism of standard
aggregate macromodels. But it is at the heart of new classicism that sound economic
conclusions should be derived from explicit microfoundations. This section is about a new-
classical micromodel which develops the notion of policy ineffectiveness in government
finance. The central reference is the Barro (1974) statement of the debt neutrality

proposition.

As seen before, particularly in sections II and III, debt neutrality is an issue of long tradition
in economic analysis. Nonetheless, for a variety of reasons the Barro (1974) contribution is
an outstanding landmark in the historical perspective of public debt theories. The author
attacked the crucial assumption of the neoclassical synthesis according to which an increase
in government debt leads, at least in part, to an increase in the perceived household wealth.
Since this assumption is vital in the neoclassical synthesis for demonstrating a positive effect
on aggregate demand of bond financed deficits for a given amount of government
expenditure, Barro thought to have demolished the theoretical basis for the textbook effects
of bond financed fiscal policies on output, interest rates and investment. As for the
framework applied, Barro constructed the first fully developed microeconomic model for the
discussion of debt neutrality within the basic tenets of new classicism, namely, consumers are
always in equilibrium, hold rational expectations, and make decisions according to real
variables. Further, a wealth of contributions followed Barro's seminal and controversial
essay. Although generally offering alternative and conflicting results regarding debt
neutrality, they share common elements in the design of a modern neoclassical theory of

public debt.

The basic debt neutrality model and important extensions and criticisms of it are discussed in
subsection A. One important departure from debt neutrality which is relevant for the
econometric sections of this work is the tax smoothing theory. We dedicate subsection B and

a great deal of subsection C to examine this theory. Finally in subsection D we show how the



138

contents of this section are useful for our empirical and historical reflections in parts III and

IV.

Our first concern in this section is the controversy about the debt neutrality proposition. We
start by presenting a brief review of this proposition as expounded by Barro (1974) and

discuss how it relates to other theoretical developments on public debt. Next, various issues
which are thought to affect debt neutrality are considered. These issues summarize the main

debates on the subject during the last two decades.
1, The basic model

Barro (1974) essay covers different angles of the controversy about real effects of shifts in
the stock of public debt. The basic contribution is an OLG model where individuals have

finite lives and capital markets are perfect. Its characteristics can be summarized as follows:

First, each generation lives two periods: the productive years and the retirement period. The
model is static with the same number of individuals in each generation, homogeneous tastes
and productivity. This is a departure from Samuelson (1958) and Diamond (1965) who built

up dynamic models.

Second, as in Diamond (1965) a neoclassical production function with constant returns to
scalé is postulated. Firms maximize profits when the marginal productivity of capital and
labor are equal to the rental rate on capital and the real wage, respectively. As we saw in
Section IV, the optimization problem of individuals in the Diamond model consists in
maximizing the utility derived from consumption in the two periods of life; it is assumed that

individuals consume all their wealth -principal and interests- in their retirement period: there
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are no bequests. By contrast with this model, the key element in Barro's contribution is the

existence of a chain of operative intergenerational transfers.

There exists intergenerational concern. In the simple case of two generations, the
consumption of the old is determined not only by assets accumulated during the productive
period, but by assets inherited from the previous generation, and also by returns obtained
from the provision of a bequest in favour of the young generation. The concern about future
generations is modeled by considering that a member of the old generation includes the
attainable utility of a member of the young generation as an argument of his own utility

function. At this point a crucial restriction rules out the existence of negative bequests.

Third, government debt is introduced in the model under the assumption that bonds and
capital are perfect substitutes in households portfolios. Government bonds are sold in a
perfect capital market, and the proceeds finance a lump-sum transfer to the old generation. It
is assumed that government levies two lump-sum taxes on the young generation; one during
her productive period to finance the current interests, and another one during her retirement
to finance the principal. Since the transfer to the old is exclusively financed by the young, the
net value of a bequest in favour of the latter depends on the size of the debt. In these
conditions, the problem of a member of the old generation is the optimal choice of the net
bequest. A marginal change in government bonds will be offset by a change in the bequest
provision, preserving the original value of the net bequest, and therefore insulating

consumption from changes in public debt.

In brief, the novelty of the model and the source of its crucial results is the consideration of
operative intergenerational transfers. So long as this link between generations exists, finite-
lived individuals act as if life was infinitely lasting. Any marginal change in public debt is
exactly compensated by a change in bequest provisions so as to keep the value of the net
bequest inaltered. The existence of marginal net wealth effects of government bonds on

aggregate demand and interest rates is absolutely ruled out.
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So far, how does this model fit in our historical perspective of public debt theories? First, the
model is developed in the wake of the neoclassical tradition inspired by Samuelson (1958)
and Diamond (1965) who discussed the behaviour of life-cycle savers in the context of
simple OLG models. The new model, however, offers important contrasts with established
LCH models. Instead of intergenerational selfishness the new model postulates
intergenerational concern through operative intergenerational transfers; it is these latter
which makes it possible that finite-lived agents behave like if they were infinite-lived. This
upshot not only differs from the distinguishing finitness of life of LCH models (Section IV
above) but coincides with characteristic results obtained from infinite-horizon models
(Section III above). As in the latter models, the new model concludes that budget deficits

simply defer taxes and therefore there is no role for public debt.

Second, the rejection of wealth effects of changes in government debt on aggregate demand
contradicts the vision common to both the neoclassical synthesis (Section I) and neo-
Keynesian thinkers (Section V). These lines of thought accepted that future taxes required to
finance the debt service of current budget deficits would only partially offset the positive

wealth effects of an increased stock of debt.

Third, the neutrality of changes in public debt formally derived in the model under discussion
has conspicuous precedents in the Ricardo's writings of the early 19th century and the
Buchanan's criticisms of the public debt literature in the late 1950s (Section II above).
Buchanan (1976) created the expression "Ricardian equivalence theorem" to refer to the
alleged equivalent effects on the economy of budget deficits and taxation which he found in

Ricardo's contributions and in the Barro (1974) model.

The debt neutrality proposition has been a subject of intense controversy during two decades.
We now trace the debate concentrating our attention on three outstanding theoretical topics:

the concept of operative intergenerational transfers and finite horizons; capital markets and
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liquidity constraints; and, the uncertainty associated with future taxes and incomes. These
topics are crucial because they point to the conditions under which the debt neutrality
proposition holds. Additionally, recent debate on these matters have focused on the
consistency of the original assumptions of the Barro model rather than to explore possible
departures from those assumptions. Finally we present a brief review of central lines of

empirical work on the debt neutrality proposition.

2. Intergenerational transfers and finitness of the individual horizon,

We start by reviewing recent analyses motivated by Barro's original concepts of altruism and
dynastic families, as well as new developments on the concept of finitness of the individual

horizon.

ism, Th 1 f ive i ion f

The first point to be stressed is the notion of altruism and the conditions under which
intergenerational transfers are operative. The original statement appears in Barro (1974):
"...the crucial consideration for the above result [the debt neutrality proposition] is an
operative intergenerational transfer, rather than an operative bequest motive per se. For
example, the transfer could take the form of parental expenditure on children's education,
etc., during the overlapping tenure of parent and child. Further, the transfer could be
occurring in the direction opposite to that specified above (from the old to the young
generation). In that case the same conclusions on the effect of a change in the government

debt would be reached if a 'gift motive' were operative..."

This broadly defined altruism requires the existence of an interior solution for
intergenerational transfers, that is, most people must be out of corner solutions of zero
transfers. The word 'operative' denotes that equilibrium transfers are determined by tangency

conditions instead of corner solutions where agents could opt, if allowed, for negative
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transfers. The previous quotation indicates that when either a bequest motive or a gift motive

are operative the debt neutrality proposition holds. This is the so-called two-sided altruism.

Some authors like Weil (1987a) have studied the conditions under which bequests (one-sided
altruism) are operative. Weil analyzes the case of an exchange economy as well as the case of
a production economy. For both two cases the conclusion is similar: when an economy
without bequest motive (such as the production Diamond economy) is characterized by
dynamic inefficiency -when the rate of interest r is lower than the rate of population growth
n- bequests cannot be operative in the same economy with a bequest motive. With r<n
positive bequests would lead to a Pareto inferior allocation. Intergenerational transfers would
go the other way round, from the young to the old, in order to reach a Pareto superior
allocation. Alternatively, dynamic efficiency of the economy without bequests is a necessary
condition for the debt neutrality proposition to be applicable to an economy with a bequest

motive.l

Abel (1987) and Kimball (1987) analyze the conditions under which gift and bequest motives
are operative. As pointed out by Abel, the fact is that in steady state equilibrium either the
bequest motive or the gift motive is operative, or neither motive is operative; in this last case,
a change in the timing of taxes has real effects and the debt neutrality proposition fails.
Kimball focuses on the question of whether two-sided altruism guarantees debt neutrality
results, and from the first order conditions for the maximization of altruistic utility by an
agent the following conclusions are obtained?: First, there is a positive interval in which the
steady-state interest rate can fall (this interval includes the golden rule interést rate). When
this happens, neither the bequest nor the gift motive are operative even when altruism is
considered. It follows that the economy will react to changes in the timing of taxes and the
debt neutrality proposition fails. Second, in a non-altruistic economy (like the Diamond
economy) when the interest rate is outside the interval just mentioned the addition of altruism

can lead the economy to one of the boundaries of such interval: in the efficient case (r>n)
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bequests will be operative, and in the inefficient case (r<n) gifts will be operative. In either

case, the debt neutrality proposition holds.

Analyses like these ones due to Weil and Kimball have the merit of establishing the cases in
which the debt neutrality proposition fails without adding any of the issues that bring about
non-neutrality such as distortionary taxes. Particularly, Weil showed how in a Diamond
economy with dynamic inefficiency the bequest motive is "too weak" and public debt non-
neutral (as we saw in Section IV, the oversaving in the economy is reduced by the issue of
public bonds). And Kimball demonstrated that even the consideration of two-sided altruism

does not in all cases guarantee the applicability of Barro's debt neutrality proposition.

In Barro's view, "a network of intergenerational transfers makes the typical person a part of
an extended family that goes on indefinitely" (1989a, p.40). In this context the "typical
person" plans with an infinite horizon perspective. Some authors like Bernheim and Bagwell
(1988) consider the notion of a dynastic family as highly unrealistic. It is argued that the
propagation of human species creates not single but complex networks in which unrelated
individuals share common descendants. Eventually, every person would be interconnected
through these complex parent-child linkages. In this context, all government transfers are
irrelevant because they simply redistribute resources between interconnected persons; only
by changing real expenditure can the government affect the allocation of resources. In the
end, the proliferation of linkages between families result in more severe neutrality properties
under weaker conditions than those required by Barro. The debt neutrality proposition

appears to be a particular case of a more implausible neutrality theorem.3

These considerations have immediate implications for the discussion of corner solutions. In
Barro (1974) most people must be away from these solutions. Under Bernheim and Bagwell

analysis of altruistic linkages, since individuals eventually form part of a single
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interconnected network, consumption does not depend on the distribution of resources but on
aggregate wealth. Since any increment in wealth is divided between the entire population, an
incremental bequest will be divided between all the individuals other than the donor; with a
large population the effect on the recipient's consumption is negligible. Consequently, a
potential donor will prefer to make no bequests at all, with the implication that in equilibrium

a large number of these potential donors will end up at corner solutions.

What is the originality of these kind of analysis in terms of the controversy of the debt
neutrality proposition? Earlier critics like Tobin and Buiter (1980) concentrated on the
discussion of "realistic departures from Barro's assumptions" like childless households in
each generation or people who do not care about their children's well-being. The method
employed by authors like Bernheim and Bagwell is different. They examine the internal
consistency of the dynastic framework idea, and after offering the considerations presented
before conclude that such a framework is not a "suitable abstraction" for the discussion of

public debt and other policy issues.

A strategic motive for ?

Barro's linkage hypothesis is based on the consideration that intergenerational transfers are
motivated by altruism. Alternative motives like tastes for generosity or intrafamily exchanges
have been considered in the related literature; one general result of these efforts is the
absence of neutrality effects (Bernheim, 1987). Intergenerational transfers is a complex
phenomenon which cannot be encapsulated in a single analytic model. Bernheim, Shleifer
and Summers (1985) develop a strategic motive for bequests as a supplement to
intergenerational altruism. This formulation preserves Barro's idea of ancestors and
descendants linked by voluntary utility-maximizing transfers, but challenges the concept of
families as "perfect harmonious units". The point is that "parents would prefer to receive a

gift to having their children receive an equal gift, even when they care about the utility of
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their children and make transfers to them" (p. 1073). The notion of conflict and exchange
motives plays a central role.

Which are the implications of the strategic bequest motive for the debt neutrality
controversy? In a non-strategic environment parents have no need to manipulate their child's
decisions, and any forced transfer between generations (such a budget deficit) will not affect
their levels of consumption. In this case the debt neutrality proposition holds.4In a strategic
environment parents care about the well-being of their children but also require some specific
behaviour from their children. In order to get more attention, parents would offer larger
transfers to the children. Parents can take the initiative and design a credible threat in terms
of bequests to motivate the children to perform properly. When the threat is at least enough
to encourage the desired behaviour, the debt neutrality proposition holds: in case of a budget
deficit the parents' transfer to the children will keep their utility level and enforce the
required behaviour. The outcome is different when for the threat to be effective the children
must be offered a higher utility level: parents must dedicate a larger portion of their wealth to
capture an extra attention from children. In this case a budget deficit allows parents to reduce
the utility level of children while enforcing the desired behaviour: the debt neutrality

proposition does not hold.

In conclusion the strategic bequest motive challenges the notion of families as harmonious
units. At least, it can be viewed as a supplement of the notion of intergenerational altruism.
In this context the debt neutrality proposition may or may not hold. Although Bernheim,
Schleifer and Summers recognize that it is difficult to distinguish between different bequest
motives they develop an a priori case for strategic motives and offer some empirical results
that support the idea that strategic actions explain an important deal of behaviour at the
margin. The implications of this approach for the effect of government indebtedness on
capital accumulation are reported as similar to the standard implications of life-cycle models.

Barro (1989) criticizes this device because it treats family relationships as equivalent to
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"purchases of services on markets", and then, opts for an approach in which altruism goes

along with strategic actions. As seen, the debt neutrality proposition may or may not hold.

Finiten he individual horizon

The OLG model due to Samuelson (1958) and applied to public debt analysis by Diamond
(1965) is characterized by the existence of individuals with finite horizons. There are neither
gift nor bequest motives, and debt neutrality does not hold. In the OLG due to Barro (1974)
finite-lived individuals behave as agents with infinite horizons because of the existence of
operative intergenerational transfers. At the end of the 1970s the discussion about debt

neutrality depended very much on the contraposition of these two frameworks.

In the mid-1980s, Blanchard (1984, 1985) applied to fiscal policy issues the uncertain
lifetime approach due to Yaari (1965), as we saw in Section IV. In this framework there is a
constant instantaneous probability of death of each individual, (p), with p=0 or p>0; with p=0
the framework reproduces the debt neutrality results of infinite-horizon models, and with p>0
the framework conveys the debt nonneutrality characteristic of life-cycle models. Both the
finite-horizons and uncertain-lifetimes (p>0) approaches predict nonneutral effects from
changes in public debt. By 1985 it was understood that in order to get debt nonneutrality it

was necessary to work with the finite horizon and the uncertain lifetimes frameworks.

A step forward due to Weil (1987b) showed that even if families have infinite horizons there
will be no debt neutrality so long as there is a positive rate of birth of new infinite-horizon
families, and there are no operative intergenerational transfers. It was no longer necessary to
depend on finite horizons and uncertain lifetimes in order to produce debt nonneutrality.
Weil's model is a hybrid of the Sidrauski (1967a) framework and the OLG model in which
new and infinitely-lived families continuously enter the economy. An essential concept is the
economic disconnectedness which refers to the creation of new families which are not linked

to previous ones through operative bequests.
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Buiter (1988) showed how Blanchard's result that uncertain lifetimes generate debt
nonneutrality, and Weil's result that the rate of arrival of new families alone also yields debt
nonneutrality are special cases of the Yaary-Blanchard model generalized to allow for
population growth and productivity growth. In this general framework, Buiter finds how debt
neutrality requires a rate of arrival of new families equal to zero; furthermore, with this rate
at zero, there will be debt neutrality even if there are uncertain lifetimes. The message is that
governments can tax the resources of agents currently alive but also those of agents yet to be
born. A current deficit created by a postponement of taxes means that part of those taxes will

be paid by new families not linked to the existing ones through bequest considerations.

The foregoing discussion shows the changing importance of the concept of finiteness of
individual horizons for generating debt nonneutrality; contributions of the late 1980s
concluded that it was not a necessary prerequisite. Additionally, it was found that economic
disconnectedness, and not uncertain lifetimes, is the key factor responsible for life-cycle

results in the Yaari-Blanchard framework.

€. Conclysions

The debate around the intergenerational transfers issue allows us to make some general
conclusions. First, it is not necessary to seek for departures from the original assumptions to
obtain results against the debt neutrality hypothesis. The internal "criticism" of the original
assumptions has the merit of challenging the robustness of those assumptions for the
controversy of public issues. Second, even under the original Barro's framework the debt
neutrality results are not always guaranteed. Additionally, new approaches have been
conceived to supplement the Barro's intergenerational altruism; under these frameworks the
debt neutrality proposition does not necessarily apply. Finally, recent research has stressed
the crucial importance of disconnectedness to generate life-cycle results in the Yaari-

Blanchard model.
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Barro (1974) acknowledges -though sceptically- that when capital markets are imperfect, a
debt financed tax cut increases net wealth provided that the government as a financial
intermediary is more efficient than the private sector. As seen in Section I above, early
discussions concentrated on the transactional costs associated with the collection of loans; as
a more efficient performance of the government in this function is equivalent to a
technological innovation in financial markets, a higher public debt will be perceived as an

addition to net wealth (Mundell, 1971).

Keynesians challenge the notion of perfect capital markets by recalling that a significant part
of society is liquidity constrained. This means that these sectors of society will not be
indifferent to a change in the timing of taxes: "In effect the government lends to them at its
borrowing rate of interest, an option not otherwise available in the credit market" (Tobin,

1980, p.57).

How important is the argument of liquidity constraints for the validity of the debt neutrality
proposition? Its significance has been evaluated in recent research using life-cycle simulation
models. Hubbard and Judd (1986) compare results obtained for the simulated marginal
propensity to consume out of a tax cut under different contexts -a perfect capital markets
regime and a liquidity constrained regime-. While under the first context the result is not
higher than 5%, under the second regime it reaches 24%. These results are interpreted as

illustrative of the departure from debt neutrality due to capital market imperfections.5

Poterba and Summers (1987) go further inquiring for the quantitative importance of
intergenerational linkages in the analysis of short-run effects of budget deficits on savings.
The results obtained from simulations with a life-cycle model suggest that substantial

fractions of debt constitute net wealth, and that a large burden of debt is transferred to future
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generations. However, it is shown that deficits bring about small changes in consumption;
this result is explained as determined by a small average propensity to consume out of wealth
(Life-cycle models predict small MPC for all but the oldest consumers). The striking point in
terms of modelling is that the small change in consumption is not far from the results
obtained in infinite horizon models where consumption is invariant to deficit policies.
Poterba and Summers conclude that the differentiation of life-cycle models from infinite
horizon models for the analysis of short-run effects of bﬁdget deficits is of no practical
importance. However they discard the applicability of infinite horizon models to predict the
impacts of alternative policies because of their strong and 'unrealistic' requirement that

individuals are neither myopic nor liquidity constrained.6

Following a different line of research, liquidity constraints have been considered as an
endogenous facet of equilibrium. It is argued that liquidity constraints change in response to
government policies, and that these private responses could secure the validity of the debt
neutrality proposition. Yotsuzuka (1987) discusses this matter under adverse selection
conditions in the consumer loan market. Alternative models are developed to answer the
question whether or not informational asymmetry offers a theoretical basis for rejection of

debt neutrality.

It is shown how in a competitive environment in which there is no communication between
lenders, a debt financed tax cut actually relaxes existing liquidity constraints. In this case the
debt neutrality proposition does not hold.” Things are different in a context where lenders
have incentives to share or not to share information about their customers. It is shown how in
equilibrium some lenders will offer loans which pool various risks, and how in the case of a
tax cut those lenders will adjust the size of the pooling contracts leaving the whole market
unchanged. In this situation the debt neutrality proposition applies in full.8 The key for debt
neutrality to hold in these models is the degree to which customer information is shared
between banks. In a broader sense, what is under controversy is the validity of informational

imperfections as an argument against the debt neutrality proposition.
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To sum up, the existence of liquidity constraints has been considered an important argument
in the discussion of the departures from debt neutrality. Additionally, the traditional
objection according to which debt neutrality requires perfect capital markets has been
challenged. It is argued that liquidity constraints respond endogenously to changes in fiscal
policy, and according to the particular characterization of financial markets the neutrality of
debt may or may not hold. But, after all, the general conclusion at the end of the 1980s
resembles the conclusions at the end of the 1960s: debt neutrality effects do not follow when
governments as financial intermediaries act in a different and more efficient way than the

private sector.

4T n in

In an early criticism, Tobin and Buiter (1979) consider the debt neutrality proposition as an
extension of the Modigliani-Miller theorem of finance theory "from the household sector vis-
a-vis the corporate sector to the private sector as a whole vis-a-vis the public sector" (p.40).
In a further criticism, the same authors debate Barro's assumption according to which
"government securities are a perfect hedge against tax liabilities, so that the introduction of
both into a portfolio would change neither its expected return nor its risk". And then, they
comment: "Given the uncertanties about when, how, and on whom future taxes will be
levied, and about future issues of debt to refund maturing issues or finance new deficits, it is

hard to see how so perfect a hedge against all contingencies could be constructed".

The same discussion in a context of uncertainty is raised by Chan (1983) who discusses three
different scenarios, the first two related to lump-sum taxes and the third one to income
taxation. The first one is characterized by the following assumptions: taxes are lump sum and
their incidence is known and constant over time. Additionally, public and private bonds are
perfect substitutes, namely, public debt does not open new trading opportunities because it is

replicable by some combination of private bonds. Under these assumptions, it is examined
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whether the uncertainty about the aggregate level of future taxes and the real value of future
payments on public debt upsets the debt neutrality proposition. It is shown how any
uncertainty about future taxes is removed by the acquisition of the appropriate quantity of
public bonds. Public debt works as a perfect hedge against uncertainty, and the debt

neutrality proposition holds.

The second scenario is characterized by the introduction of uncertainty about the future
incidence of taxes. This means that a household share of the current tax-cut may not match
its share of the future tax increase. Ignoring the existence of insurance markets against
relative tax risks, changes in individual tax shares introduce a wealth redistribution risk at the
individual level. In these conditions a current tax cut creates uncertainty about future
disposable income, and under conventional restrictions on individual preferences (a constant
absolute risk aversion utility function) leads to a reduction in present consumption.? This
upshot runs against the Ricardian invariance of consumption but also against the prediction

that consumption should increase after a tax reduction.

In the third scenario taxes are allowed to vary with income. This case had been seen by Barro
(1974) "like a public program of income insurance" (p.1115). The basic point is that taxes
positively correlated with income reduce the variability of disposable income, then
stimulating current consumption. This is the so called risk-sharing effect on consumption
because the government shares individual risks about future disposable incomes. Barsky,
Mankiv and Zeldes (1986) go further, finding that the MPC out of a tax cut, with associated
future income taxes is probably to be large. By using plausible estimates of the parameter
values it is shown that the MPC is similar to the MPC of a life-cycle model which ignores
future tax liabilities. The large MPC is explained to be due to the reduction of precautionary
saving when the government provides an insurance -the reduced variance of future incomes-

not available in private markets.10 In this case the debt neutrality proposition fails.
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In the end, uncertainty effects derived from tax changes are not unequivocal: income
insurance and income redistribution are common elements in tax systems. When the former
dominates uncertainty dilutes and a tax cut stimulates consumption. Opposite results obtain
when income redistribution effects are predominant. In both two cases the debt neutrality
proposition fails. In conclusion, even if financial markets are able to reproduce the
characteristics of public debt, factors associated with uncertainty about future incidence of
taxation and risk-sharing create departures from the debt neutrality proposition. Budget
deficits would lead to higher current savings if uncertainty increased, but would encourage

consumption in the opposite case.

Contenders in the public debt neutrality debate agree that the subject is eventually an
empirical one. Most studies have concentrated on the evidence of effects of fiscal policies on
consumption, interest rates and the current account balance. Limiting the attention to
empirical studies of fiscal effects on consumption, three approaches can be distinguished: the

standard approach, the intertemporal approach, and the natural experiments approach.

In the standard approach, aggregate consumption is regressed on government expenditure,
taxes, public debt, wealth and other variables which are specific to individual analyses.
Different specifications which illustrate this approach are offered by Feldstein (1982),
Kormendi (1983), Seater and Mariano (1985), Bernheim (1987) and Modigliani (1987).11 A
characteristic outcome of these studies is the absence of a conclusive answer in favour or
against the debt neutrality proposition. The endogeneity of taxes and other fiscal and
macroeconomic variables is a common problem of these studies generally based on time

series analysis.

The intertemporal approach follows the line of empirical analysis of the consumption

function opened up by Hall (1978). Different contributions emphasize that an intertemporal
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stochastic method is the most appropriate procedure to test the validity of the debt neutrality
proposition. General illustrations of this approach appear in Aschauer (1985), Leiderman and
Razin (1988), Poterba and Summers (1987), and Haque (1988).12 The Euler equations
specified in these studies are based on the fundamental assumption required by the debt
neutrality hypothesis to hold, namely, that individuals maximize intertemporal utility and
form expectations rationally. Some limitations have been mentioned, however. It is argued
that the debt neutrality hypothesis may fail for reasons that do not contradict the Euler
equation specification, for instance, when consumption plans are formed rationally but there

is myopia about the links between current deficits and future taxes. (Bernheim, 1987)

The natural experiments approach has been favoured in recent years. After a decade and a
half of empirical efforts, Barro (1989) has expressed his disappointment with econometric
results that "are all over the map, with some favouring the Ricardian equivalence, and others
not" (p.49). The simultaneity between consumption and income, and the endogeneity of
budget deficits appear to be the reasons for these disenchanting results.13 Barro underlines
the importance of episodes in testing debt neutrality: "..., I regard as more reliable some
results that exploit situations that look more like natural experiments" (p.49). The method has
been applied to the study of so-called "controlled experiments" historically provided by
different countries. Examples are offered by Barro (1989), Carroll and Summers (1987) and
Poterba and Summers (1987).14 Although the approach cannot offer quantitative estimates of
the effects of alternative policies, it does represent a more flexible way to explore

institutional factors which cannot be encapsulated in representative agent models.

6. Where do we go from here?

We started this section with a bare description of the Barro (1974) model and the place of the
debt neutrality proposition in an historical perspective of public debt theories. Then we laid
out the issues which have conveyed the main "internal" criticisms of the proposed debt

neutrality, and reviewed empirical approaches. In the remainder of this section we examine
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the development of a theory of public debt commonly known as the tax-smoothing theory.
The modern developments of this theory are related to specific departures from the Barro
model which consider the implications of distortionary taxation. We devote a good deal of
attention to the tax smoothing theory not only for its contribution to the public debt literature

but because it will receive central consideration in our econometric discussions in Part ITI.
B imal taxation 1i : m

A major assumption in the derivation of the debt neutrality proposition is that taxes are lump
sum. There exists, however, a vast array of taxes which are likely to be distortionary (for
instance, personal and corporate income taxes). In these conditions a change in the timing of
taxes affects personal and corporate incentives to work and produce in different periods,
namely, government deficits bring about non-neutrality effects. Recent discussion of these
topics has extended the theory of optimal taxation from static to dynamic frameworks. The
result for the public debt debate is that public debt becomes part of the theory of optimal
taxation. This subsection reviews the development of these ideas which have received formal
expression in the tax smoothing theory of deficits. We concentrate on two central issues:

dynamic efficiency and time-consistency.
1. From stati mic efficien

The central question was posed by Ramsey (1927) in the following terms:

"The problem I propose to tackle is this: a given revenue is to be raised by proportionate
taxes on some or all uses of income, the taxes on different uses being possibly at
different rates; how should these rates be adjusted in order that the decrement of utility
be a minimum?" (p.47)

Ramsey focuses on efficiency considerations abstracting from distributional questions. The
subject of analysis is a static economy with identical consumers and many goods. The

government intends to collect a given revenue by choosing a tax structure which maximizes
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the welfare of a "representative" consumer. From this optimization problem it is found that
following a tax change the proportionate reduction of demand should be the same for all
commodities. 1 Additionally, it is proved that the tax rate as a percentage of the consumer
price can be expressed as an inverse function of the price elasticity of demand. Then,
deviations from the rule of uniform proportional reduction must be found in unequal price
elasticities. The efficiency criterion imposes higher tax rates on the commodities with lower
price elasticities of demand as a way of minimizing deviations from the nondistortive
original allocation.16 A normative conclusion of these findings was offered by Pigou in the

1920s:

".. the best way of raising a given revenue, ..., is by a system of taxes, under which the
rates become progressively higher as we pass from uses of very elastic demand or supply
to uses where demand or supply are progressively less elastic" (1947, p.105)

The extension of this analysis to the study of fiscal policy over time is due to Pigou, too:

".. the rates of taxation may be kept steady where the income of the people is steady,...
where the income of a country fluctuates, it may similarly be legitimate to meet fixed
running expenses by a succession of budgets with surpluses and deficits that cancel. For,
with different incomes, to maintain the same budget revenue would necessitate tax rates
varying inversely with prosperity." (p.36)

In the last decade and a half these concepts have evolved and being formalized in the context
of the tax smoothing theory of deficits; in this framework the Ramsey rules for setting tax
rates in a static economy with many goods are applied in an intertemporal context. Instead of
having many goods being taxed at one date, there is a composite commodity being taxed at
different dates. The formal exposition of the theory which has served as a common reference

for recent contributions is due to Barro (1979).

How does the recent exposition of the tax smoothing theory fit into the historical perspective
of public debt theories? The theory formalizes the departure from a world of debt neutrality
when lump sum taxes are not available. In this second-order world, the theory aims to
determine the optimal timing of taxes which in fact gives the optimal trajectory of budget

deficits. Since the theory comes out from a departure from a world in which debt neutrality
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holds, there is no room for discussions such as crowding out of private investment or debt
burden on future generations which are central to other public debt theories (Barro, 1979,

1989a, 1989b).

T'he tax smoothing theory incorporates a concept of the role of tax changes which contrasts
with earlier paradigms such as the Lernerian and traditional Keynesian expositions according
to which tax changes affect the current flow of disposable income and therefore aggregate
demand. In earlier frameworks, income and wealth effects play a predominant if not
exclusive role. In the tax smoothing view tax changes affect economic activity by altering the
incentives to involve in market activities like consumption, employment and production.
Intertemporal sybstitution effects are crucial in this context. For instance, an expected
increase in future income taxation encourages current and discourages future work, and also

raises current and reduces future investment (Frenkel and Razin, 1987). 17

How does the modern presentation of tax smoothing solve the problem of determining the
optimal timing of taxes? The earliest discussion (Barro, 1979) does not follow the literature
on optimal taxation but concentrates on the costs linked with the collection of tax
revenues. 18 The optimal timing of taxes is that which minimizes the present value of the tax
collection costs corresponding to the present value of taxes implied by the government
budget constraint. The solution to this optimization problem requires that the marginal
collection costs of an increase in taxes be constant over time. Since in his original discussion
Barro specified a first degree homogeneity between tax collection costs and real income, the

optimal solution implies a constant planned average tax rate.19

Further contributions explored whether labor-income taxation was likely to be uniform
across time; general equilibrium analyses showed that this was not always the case (for
example, Aschauer and Greenwood, 1985). This result led to the conclusion that the
constancy of tax rates over time is not optimal in general (Barro, 1989a, 1989b). This

conclusion however does not hazard the crucial observation of the theory that budget deficits
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may be used to smooth tax rates over time and over the business cycle: budget deficits will

appear during recessions, to be replaced by budget surpluses during booms.

Since we dedicate a good deal of attention to tax smoothing in our econometric discussion in
Part III, we just mention central implications of the theory for public debt analysis. Consider
first the following equations for the change in the stoék of debt and for the average tax rate
(Barro, 1986):

d/dt (b) =Db=g+rb-1y (1)

T=[g*+(r-n)bl/y* (2)

where Db is the current deficit, g is the exogenous deterministic real government
expenditure, y is the real taxable income, t is the stabilized average tax rate, n is the trend
value of real GNP, and g*, y* are the current normal values of g and y.20 Equation (2) shows
that the average tax rate is determined by the ratio of the normal value of g to the normal
value of y, where the former is affected by the difference (rb-nb), namely, the real interests

on the outstanding debt excluding the amount financed with the normal increase of real debt.

Substituting from (2) into (1) and rearranging terms a new expression is obtained for the
budget deficit:

Db=[1-y/y*] [g*+(r-n)bl+(g-g*) +nb (3)
Equation (3) summarizes the implications of the theory. First, when output and government
expenditures grow at their normal values (y*, g*), the stock of real debt grows at the rate of
the economy n, which implies a constant debt-output ratio. The theory does not define any
values for the level of debt or its ratio to output, but requires that in the absence of shocks on
y and g the government runs a deficit equal to nb; otherwise, interest payments will raise or
fall relative to output in a way that is inconsistent with a stabilized average tax rate in

equation (2).21

Second, the real debt increases (decreases) when either output is below (above) its normal

value, or government spending exceeds (falls short of) its long-run value. Given a
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proportional income tax and a constant tax rate, tax revenues raise (fall) in the same
proportion as output. Thus, the theory suggests unitary values for the coefficients of the

cyclical variable and the government expenditures variable.

Barro (1979, 1986) discussed the applicability of the tax smoothing model to the U.S.
experience. For the period 1916-1982 the estimates for the cyclical variable and for the
temporary spending variable were 3.7 (s.e.=0.35) and 0.6 (s.e.=0.07) respectively, both
highly significant but also clearly different from the hypothesized unitary values. The
estimates suggest that under recessions tax rates tended to fall rather than being stabilized,
and also that temporary increases of government expenses tended to be partially financed by
increased taxation. More encouraging results were reported in Barro (1987) where the model
is applied to the British experience from the early 1700 through World War I. In this case the
estimated coefficient for the temporary spending variable was 0.96 (s.e.=0.04) without
including WWI, and 1.03 (s.e.=0.02) including WWI.

The tax smoothing approach has been presented as a positive theory of public debt. The
outstanding message is that real- world governments issue or retire public debt in order to
smooth the distortions of non-lump sum taxation over time. Further research has enriched the
approach by discussing how those distortions are distributed not only over time but over
states of nature. The maturity structure of public debt is a central concern in the new
developments of the theory, and it extends the controversy to time-consistency issues (Lucas
and Stokey, 1983; Person and Svenson, 1984). Further, Fleming (1987) discusses how
budget deficits smooth tax rates in a stochastic model in which in contrast with previous
literature government expenditure is endogenous. We now turn to the second central topic
around which we organized our discussion of tax smoothing, namely, the time-consistency of

tax policies. Our main reference is Lucas and Stokey (1983).

2, Time-consistency of optimal tax policies.
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Lucas and Stokey (1983) and Lucas (1986) emphasize two points: the contingent-claim
character of public debt, and the time consistency of welfare-maximizing policies. The
framework is an infinite horizon model in which the absence of non-distorting taxes
constitute the way out from the debt neutrality proposition. Public debt is seen as the method
by which the distortions caused by non-lump sum taxes are distributed not only over time, as
in Barro's tax smoothing model, but over states of nature. This latter aspect refers to the
contingent-claim character of public debt, a central point in the theoretical discussion of
public debt; it stems from the Arrow-Debrew contingent-claim interpretation of a

competitive equilibrium model (Lucas, 1980).

Lucas and Stokey discuss alternative scenarios which illustrate the role of public debt in
dynamic efficient contexts, namely, the diffusion of tax distortions over time and under
uncertain states of nature. Some examples are provided in Box VI, 1. A further question is
whether dynamic efficient policies are time-consistent. Lucas and Stokey show it is true in a
barter economy. It is possible to conceive successive governments, each one choosing the
same tax rates, even when they find themselves free to choose their own policies, that is, the
current tax rates, the announcement of future tax rates, and the restructuring of outstanding
debt. Two elements are important. The first one is credibility, which can be assured if the
restructuring of debt is consistent with the announced tax policy. The second is that the

maturity structure of debt matters.
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B L1
The role of 1i in dvnamic efficient con

The framework of these contributions is an economy without capital in which a constant
population of identical consumers lives forever. Goods are produced under constant returns
to scale, and consumed by private consumers and the government. Government expenditures
are given by an exogenous and stochastic process; this is the only source of uncertainty in the
model. There is no room for any kind of countercyclical fiscal or monetary policies.
Consumers are assumed to be in a rational expectations equilibrium and the distribution of
the stochastic process of government demands is assumed to be known by them.

Because money in this model is not a good but a means to taxed goods (in contrast with the
Phelpsian view reviewed in Section III above), the optimal monetary policy is that which sets
the rate of inflation at zero. Fiscal policy is left with the determination of the optimal path of
income taxes, and therefore, of debt.

The workings of the model are illustrative of the role of public debt. Consider a situation in
which the initial debt is set at zero (by=0), the government consumption is zero in all periods
(g4=0) except some period T, for instance a war period (g7>0, T#t), and the monetary policy
is conducted through open-market operations. According to the tax smoothing principle the
tax burden created in T must be spread backwards and forwards from T. How can this work?
Before T the government forms a budget surplus by collecting taxes but these funds go back
to the private sector as "loans", in exchange for private debts (the private sector is a debtor).
At T these debts are cashed and public bonds are issued (the public sector is now the debtor).
After T there is a positive public debt, but it is not efficient to pay it off. It is shown that for
t=T+1, T+2, ..., the tax revenue just covers debt interests but no bond is ever redeemed. A
different case occurs when government shocks are anticipated at regular periods (T, T+S,
T+2S, ..., S#0). When this happens the government pays interests and redeems gradually the
outstanding bonds after every shock. These examples corroborate and extend Barro's tax
smoothing principle operating symmetrically over time.

A new scenario arises when a positive government shock at T is anticipated with probability
o.. Then, at T-1 or so, the private bonds acquired with budget surpluses become contingent on
the occurrence of the shock at T. If this happens, the private sector is compelled to cash its
bonds and to acquire public bonds, but if it does not happen private bonds become valueless;
this case depicts the state-contingent aspect of public debit.

Dynamic inconsistency appears in the monetary economy, however. 22 Time inconsistency
arises not only through the monetary channel by means of an inflation which erodes the real
debt, but through tax changes which eventually affect the price level. Therefore, dynamic
consistency could only be restored if the government committed itself to a given path of

prices (not of the monetary aggregates).

Lucas (1986) envisages an institutional way by which the efficient Ramsey taxes can be time-
consistent in modern societies. It is seen as a set of constitutional rules to which governments
would be subject. The first rule would preclude capital levies in the form of taxes on past

capital accumulation, and the second would require government's committment to follow a
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particular path of nominal prices (In relation to the first rule, Lucas [1990] shows that for a
growing economy if the Ramsey path converges to a balanced path the tax rate on capital

must converge to zero).

Overall, public debt is economically relevant in a world with distortionary taxation. The tax
smoothing theory recognizes the role of public debt in spreading tax distortions over time and
over changing states of nature. So far we have discussed tax smoothing under the assumption
that government deficits are exclusively financed by bond issues. In our last subsection we
review the new classical discussion on the interdependence of fiscal and monetary policies, to
the extent that it contributes to our perspective of public debt theories, and turn back to fecent
developments of the tax smoothing theory where explicit consideration is made of deficits

financed by both bonds and money.
Defici inflation

Fiscal policy considerations play an important role in new classical discussions of inflation.
Two main fields can be distinguished for our own purposes. In the first one, public debt is
seen as a result of a dynamic game in which the players are the fiscal authority, the monetary
authority, and the private sector. The second one develops the implications of the equilibrium

approach of public finance. These are the topics of our following discussion.
1. Poli ination ilization

The central point in this discussion is that fiscal and monetary policies are interdependent and
have to be coordinated. The emphasis is not on individual policy actions but on policy
strategies. In this context the public debt (size and composition) is closely related to the way
in which these strategies are conducted (Sargent and Wallace, 1981, 1986). The exposition of
these ideas in the early 1980s led to confrontations with established ideas, particularly in the

monetarist field.
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In the monetarist tradition a bond-financed deficit is not inflationary. Taxation as well as
borrowing mean that the government spends the funds instead of the private sector. Inflation
appears when the deficit is financed by money creation.23 These points are investigated by
Sargent and Wallace who state that the monetarist position ignore the full implications of
treating the economy as a dynamic game.24 First, it is argued that when government deficits
are financed only with bond issues, authorities are constrained by the existence of a
maximum value of the government bonds desired by the public B~, and by the size of the
expected future budget surpluses. Therefore, budget deficits must be temporary. Second, it is
observed that when government deficits are financed by both bonds and money issues, the
proportion of the budget deficit financed with bonds may eventually be repaid by additional
money issues. This situation is more likely the larger the budget deficits are and the closer is
the accumulated debt to the limit imposed by B~. Once B~ is reached the resort to
inflationary finance is unavoidable unless a fiscal reform (reduction of expenditures and/or

increase of taxes) is introduced.25

Sargent and Wallace go further to show how when the real interest rate exceeds the growth
rate of the economy (r>n), the debt-output ratio grows steadily under a tight monetary policy
and the economy eventually ends up with inflation. McCallum (1984) intervenes to show that
permanent deficits can be financed only with bonds and without inflation, if the definition of
deficit includes interest payments (The Sargent-Wallace definition of deficit does not include
the repayment of debt interests).26 A similar conclusion is reached by Liviatan (1984) who
indicates that under a constant fiscal policy (which includes interest payments) increases in
debt interests are compensated by adjustments in taxation and expenditures. This
compensatory response of fiscal authorities would eliminate any threat of explosive increases

in public debt.27

Hoover (1989) comments a controversy between Darby (1984) and Sargent and Miller

(1984) about the relative values of r and n. Darby considers more likely the case n>r (as
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opposed to r>n of Sargent-Wallace) in which the roll-over of public debt is viable and the
monetarist prescription of tight monetary policies to control inflation is vindicated. Sargent
and Miller respond that in the presence of growing budget deficits interest rates will be
greater than the growth rate of the economy because of the financial incentives that must be
offered to allocate the debt; however, they recognize that when their assumption of an
exogenously fixed interest rate is abandoned the discussion about the relative values of r and
n is insufficient to draw definitive conclusions about tight monetary policies because of the

existence of a bond revenue Laffer curve. This issue has been extended by Weil (1987).

Weil discusses the "simple arithmetics" according to which government deficits should
eventually be monetized in accordance with the difference (r-n). In his model the real interest
rate is no longer fixed in the long run, but a function of fiscal deficits instead. It is shown
how monetary authorities have to monetize a fraction of permanent deficits which is smaller

than the fraction predicted in the Sargent and Wallace model.28

In conclusion, the evolution of public debt is not independent of possible conflicts between
monetary policy and fiscal policy. In extreme cases stabilization requires a drastic fiscal
reform to reduce the burden of debt or abate high inflation rates. In the background of the
literature reviewed here there is a feeling that a limit should exist for the debt-output ratio;
conspicuous precedents of this feeling were present in the public debt debate of the 1940s as
we saw in Section I above. We now turn our attention to a different discussion of the
coordination issue generally associated with Phelps (1973). By following this discussion we
go back to the tax smoothing theory where both monetary and fiscal policies are involved in

the financing of budget deficits.

2. Isi ion 1 nt of an optimal ion plan?

The coordination issue was explored in a different framework by Phelps (1973). The

government branches -the treasury, the central bank, and the expenditure branch- concert
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their actions in terms of government objectives. Both the treasury -through income taxation-
and the central bank -through inflation and the management of government bonds- affect the
disposable income. Phelps applies the differential taxation approach in public finance which
keeps constant the sum of tax revenues when one tax is substituted for another. By applying
this methodology to the overall operations of the treasury and the central bank, the total
income effects of these government branches on the private sector are kept constant to derive
the substitution effects when there is a change in the tax mix. This means that a change in
income tax rates -in the treasury- is compensated by a change in the inflation tax -in the
central bank-. Phelps develops a model of the optimal tax mix including the inflation tax,
following Ramsey (1927), as we saw in Section III. The result is that in this public finance

framework it is optimal to tax liquidity as well as "other" goods and income.

In the context of the New Classical School this Phelpsian view has originated two lines of
debate, at least. One discusses the theoretical soundness of the conclusion that an inflation tax
should be used in a world with distortionary taxes and reintroduces the controversy about the
role of money. The other one investigates to what extent the optimal taxation theory

describes the behaviour of government.

As seen in Section I, in Lucas and Stokey (1983), and Lucas (1986), liquidity is not a good
but rather the means to acquire goods. In this context the Phelpsian notion according to
which it is optimal to tax liquidity is "simply incorrect" since, it is argued, liquidity permits
the access to a set of goods that ordinary taxation has already affected. 29 Kimbrough (1986)
develops this anti-Phelpsian position in a general equilibrium framework in which the
government maximizes private sector welfare by following the Friedman's optimum quantity

of money rule even if distortionary taxes are needed to finance the budget.30

Phelps (1989) replies that the public finance case for inflation continues to be valid: people
consider liquidity as a good per se, and additionally, the inflation tax is the only way to tax

the underground economy. Further, conditions for including money in the production
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function are no less severe than for money in the utility function (Phelps, 1989, Spaventa,
1989). Moreover, Mankiv (1987), and Poterba and Rotemberg (1990) quote an essay by
Romer (1987) in which the inflation tax is showed to be appropriate in a model of the

transactions process.

Mankiv (1987) scrutinizes to what extent the prescriptive message of the optimal seigniorage
theory has been followed by governments in the United States in the postwar period -1952 to
1985-. This work stems from the differential taxation approach used by Phelps (1973), and
the original Barro (1979) contribution to the tax smoothing theory in which the monetary
policy is not used to finance the budget deficit. The aim is to show that if monetary and fiscal
policies are used to finance optimally government expenditures, the inflation rate and the tax
rates will behave like random walks, and evolve together over time. This implies that the
level of taxation will vary together with inflation and nominal interest rates.31 Regressions
report a positive, important and statistically significant impact of government revenues (as a

proportion of GDP) on nominal interest rates and inflation.

Poterba and Rotemberg (1990) examine the correlation between inflation and tax rates for a
sample of OECD countries. It is shown at the theoretical level that models of governments
with and without committment imply a positive relationship between inflation and taxation
rates. Unlike other contributors like Phelps (1973) and Lucas (1986), Poterba and Rotemberg
consider not only the distortionary effects of inflation on the demand for money, but its
distributional impacts. This vision of the inflationary effects is considered in the specification
of the expected social cost of raising government revenues.32 At the empirical level the case
for a positive correlation between inflation and taxation rates is confirmed by the United
States along the period 1891-1986 and by Japan along the period 1955-1984. The experience
of other countries like the United Kingdom 1872-1984, Germany 1954-1984, and France
1948-1985, does not support the theoretical predictions. It is concluded that the absence of
empirical support could reveal the fact that the government objectives function which

inspires the choice of inflation and taxation rates changes over time.
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Roubini and Sachs (1989) explore the economic and political forces behind the budget
deficits and postulate that differing institutional arrangements in the OECD economies
explain the different patterns of budget deficits. The authors extend Mankiv (1987) test to a
sample of 15 OECD countries along the period 1960-1986 and arrive to the conclusion that
the optimal taxation theory is not supported by the evidence.33 It is emphasized that
governments are not the "monolithic entities of economic models" and that the dispersion of
power across branches or political forces increases the likelihood of inefficient budgetary
policies. These conclusions come to support our discussions in Section Il where we reviewed
recent attempts to create a positive theory of public debt based on the observation that fiscal

deficits are related to institutional and political contexts.

Regarding Mankiv (1987) and Poterba and Rotemberg (1990), Grilli (1989) comments that
the positive correlation between inflation and tax rates does not consider the full implications
of the theory. It is necessary to investigate about unit roots and cointegration properties.3‘4
For a sample of 10 European countries Grilli conducts different unit root tests applied to
government expenditure, income taxes and seigniorage. The findings reveal a general support
for non-stationarity in expenditure and taxes but only a mixed support in the case of
seigniorage.35 The empirical evidence is also mixed when cointegration tests are applied. It
is found that those countries for which the cointegration properties do not apply, show
substantial changes in velocity. This result suggests that developments in financial markets in

the last decade could have reduced the importance of the inflation tax.

In the same line of Grilli (1989), Trehan and Walsh (1990) comment previous empirical
literature related to seigniorage in the United States. It is alleged that under the revenue
smoothing framework taxes and inflation must be non-stationary; however, non-stationarity
does not prove by itself that the theory is correct. This requires that tax rates and inflation are
cointegrated assuming that velocity and the distortionary costs of raising revenues are

stationary. It is found some support for the non-stationary implications, but different
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statistical tests do not offer unambiguous results. Further, the statistical tests reject the
hypothesis that tax rates and inflation are cointegrated under the assumption that velocity and
distortionary costs of raising tax revenues are stationary.36 Additionally, none of the
statistical tests reject the null hypothesis that velocity is non-stationary. Thus, it is concluded
that shifts in velocity may explain the lack of cointegration between tax rates and inflation, as
suggested by Grilli for the European countries. Unlike previous authors like Mankiv (1987),
and Poterba and Rotemberg (1990), Trehan and Walsh conclude that the tax smooth_jpg/

criteria have not guided the behaviour of governments in the United States at least since

1914,
D, Final comments and links with other sections of this work.

Interestingly, although for different reasons, contrasting ways of thinking -Keynesians and
new classicals- appear to share the idea that government budgets should be intertemporally
balanced rather than continuously balanced against the so-called classical principles of public
debt -Buchanan and the public choice school-. Keynesians have traditionally defended
discretionary budgetary actions as a stabilizing device over the business cycle. New classicals
explain the role of government deficits (surpluses) as an optimal response of the economic
system to low-income (high-income) periods, rather than a discretionary method of dealing

with the business cycle.

There has been also a tacit agreement between new classicals and public choice theorists
since both call for the existence of constitutional rules for fiscal policies, although again for
different reasons. New classicals foresee an institutional organization in which capital levies
are ruled out and governments are commited to sustain a determined path of the price level,
namely, a written or unwritten constitution under which to eliminate the problem of time-
inconsistent policies. This is one of the possible avenues by which the new classical

contributions could influence actual policies and its supporters claim that the theory deserves
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the opportunity of being accepted in the solution of practical matters. This demand has been
summarized by Lucas (1990) in one sentence:
"The attraction of neoclassical economics is not that it is pretty -though it can be- but that,

given half a chance, it works" (p.315).

What is the link between the theoretical topics in this section and our empirical work in Part

II1, as well as our historical discussion in Part IV?

We do not apply any test concerned with the validity of the debt neutrality proposition, but
heavily draw on the tax smoothing theory as a guidance for our econometric estimations. Qur
first model has some resemblance with the Barro (1986) analysis of the behaviour of U.S.
federal deficits. Our second model explicitly tests whether the tax smoothing theory of
deficits explains the Colombian experience: we use a buffer-stock model in which the
internal debt is used as a "buffer" by the government in order to smooth out shocks on a
group of independent variables such as output, government expenditures, imports and

external financing.

The idea that internal public debt has worked as a shock absorber is also a common thread of
our historical endeavour in Part IV. In our historical narrative we aim to illustrate how the
relationships hypothesized and tested in the econometric sections are brought to life and
enriched by events and institutions. In conclusion, a good deal of theoretical review in this
section will offer frameworks for the econometric work, and also guidance in the

presentation of the Colombian experience.

E. What comes next?

Having finished this section, we have arrived to the end of our enquiry about the

contributions to the theory of public debt between the world crisis of the 1930s and the late

1980s. By studying how and why public debt controversies evolved during these six
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decades, we attempted to place them into perspective. Now, we are about to start a different
scrutiny concerning public debt, this time regarding the actual experience of a developing

economy, Colombia.

In Part II we describe broad characteristics of the Colombian economy (stylized facts), which
we think help to understand the country's experience with external and internal public debt.
We see these descriptions as an introduction to our econometric work in Part IIl, and our

historical enquiry in Part IV.

The reader may be wondering whether the theoretical controversies chronicled in Part I play
any significant role in the remaining of this work. Already, at the end of every individual

section in Part I we mentioned ways in which the topics under discussion could be helpful to
study the Colombian experience. For the purpose of empirical analysis we will come back to

the theoretical contributions which recognize a shock absorber function to the public debt.
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NOTES

1. Weil demonstrates how dynamic efficiency in the no bequest exchange economy is a
necessary condition for bequests to be operative, and how this condition is necessary but not
sufficient in a production economy.

2. Kimball represents the altruistic utility of an individual of generation t, v, by an infinite
series of the form v; = ZQ-uH,j, where £2;>0 means that people do not wish ill for their
ancestors or descendants. Addltionally €23 is required to tend to zero as the absolute value of j
goes to infinity, id. est., the concern abouit distant relatives goes to zero in both directions.

3. It is shown how distortionary taxes end up equivalent to lump sum taxes: given that
consumers are connected through operative transfers, the marginal revenues originated in the
taxation of one person are, independently of the population size, finally returned to the same

n. The case is equal to the single-consumer world in which given budget balance taxes
do not distort behaviour because the individual knows that revenues will return to him.
Further, Bernheim and Bagwell show how the dynastic assumption leads to the conclusion
that prices are irrelevant in the resource allocation process.

4, This is the "rotten kid" theorem which sustains that children maximize their own welfare
by choosing actions that maximize the family income. In a strategic environment parents
desire more attention from their children and then try to manipulate their actions.

5. In aggregate, the MPC out of a temporary tax cut is the weighted average of the MPC
equal to unity of constrained consumers and the very low MPC of active participants in
capital markets. The fact that the simulated weighted average MPC with perfect capital
markets is 5% is not an insignificant result in the recent U.S. experience.

6. Poterba and Summers describe the 1981 tax cut in the U.S. as a natural experiment for the
debt neutrality hypothesis. Because of the notable reduction in personal taxes and because it
was previously announced and gradually applied, consumption should not have increased,
unless myopia or liquidity constraints had been present; the econometric findings support the
idea that consumption increased abnormally after the tax reductions of 1981.

7. Banks are price takers and cannot differentiate between low-risk and high-risk consumers.
Since high-risk consumers loan demand is greater than low-risk consumers demand the
equilibrium interest rate, re, is higher than if every consumer had the same loan demand.
What is the effect of a debt financed tax cut in this context? The government knows how
much public credit is assigned to each citizen and then it is allocated at an interest rate r,
which is lower than the equilibrium rate (ro<re). Thus, a tax cut improves the welfare oto low-
and high-risk consumers; the debt neutrality proposition does not hold.

8. Yotsuzuka discusses the case of incentives to share information between lenders, as
different to the cases of either no communication or full communication between them. The
model with incentives for communication is illustrated by a sequential equilibrium in which
the banks supplying the pooling contract share customer information. Following a tax cut,
these banks reduce the size of their loans, one-for-one, leaving consumption unchanged.

9. Chan shows that the response of current consumption to increased uncertainty about future
taxes is ambiguous. A more precise result requires the specification of the utility function; by
using a constant absolute risk aversion utility function, it is demonstrated that current
consumption falls when uncertainty increases.
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10. Barsky, Mankiv and Zeldes conclude that "the consumer is Ricardian in taking into
account the future tax liabilities implied by debt finance, and is Keynesian in increasing his
spending in response to the tax cut" (p.685). :

11. Feldstein (1982) specifies estimating equations in levels; OLS estimations offer mixed
results with some parameter estimates supporting debt neutrality and the rest rejecting it.
More conclusive support of debt non-neutrality is reported by IV estimations. Kormendi
(1983) specifies estimating equations in first differences and the results decisively support
Barro's propositions. Seater and Mariano (1985) draw on Barro's distinction between
permanent and transitory government spending and their effects on consumption, and report
results which are consistent with the debt neutrality proposition. Bernheim (1987) proposes
an estimation equation for international comparisons (23 countries over the period 1972-83)
and concludes that cross-country data analysis strengthens the proposition that government
deficits stimulate private consumption. Modigliani (1987) reports tests based on a cross
section of a different sample of countries and concludes that the empirical evidence supports
his ori)gmal ideas (Modigliani, 1961) about the long-run effects of public debt (Section IV
above).

12. Aschauer (1989) proposes an empirical test of debt neutrality (for the United States,
period 1948-81) in which the estimated relations are obtained from explicit intertemporal
optimization methods. The consumption function is derived from a quadratic utility function
and assuming that households maximize the present value of utility from consumption in
current and future periods. The results are supportive of the debt neutrality proposition.
Leiderman and Razin (1988) use an intertemporal stochastic model to test the validity of debt
neutrality in recent Israel experience (1980-85). Instead of the infinite-horizon representative
consumer considered by Aschauer, Leiderman and Razin specify a model which allows for
deviations from debt neutrality in two ways: finite horizons, as in Blanchard (1985), and
liquidity constraints. Various tests reiterate that the debt neutrality proposition is not rejected
by the data.

The intertemporal approach is applied by Poterba and Summers (1987) to the analysis of the
main tax-cut episodes in the United States in recent history. According to debt neutrality,
their implementation should not have affected consumption, but the results obtained by the
authors reject that proposition. The results of an application of the intertemporal approach to
a sample of 16 developing countries are reported in Haque (1988). The hypothesis under
discussion is the existence of different planning horizons for the private and public sectors as
argued by Blanchard (1985). The empirical evidence gives little support to this hypothesis;
additionally, the findings appear to be in favor of the martingale specification of
consumption suggested by Hall (1978). As a whole, this research endorses the idea that for a
sample of developing countries the debt neutrality proposition holds, as far as the Blanchard's
argument is not backed up by the data. This is a limited conclusion, however; as in
Leiderman and Razin (1988), a more ample research should consider other possible sources
of debt nonneutrality. Additionally, literature on developing countries consider liquidity
constraints to be a crucial cause of deviation from debt neutrality (Buiter, 1989; Rossi, 1988).

13. "Because the deficit is countercyclical and consumption smoother than GNP,
consumption is high relative to GNP when the deficit is large. This means that the deficit will
have a positive sign in the keynesian-type consumption regression even when Ricardian
equivalence holds" (Comment by Barro in Discussion to Bernheim 1987, p. 313).

14. Barro quotes the Israel experience during the period 1983-1987 in which private savings
offset one-to-one substantial changes (positive and negative) in public savings. This analysis
relies upon information taken directly from national accounts. Carroll and Summers (1987)
and Poterba and Summers (1987) offer additional illustrations. The first article studies the
controlled experiment historically provided by Canada and the United States about the
determinants of private savings from the mid-fifties to the mid-eighties. It is shown that after
almost 25 years of moving in tandem the private savings rates of both two economies
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diverged substantially since the early seventies. In fact, for the United States, while the
fraction of private savings to GNP was around 8.3% in the second half of the sixties, it was
around 6.2% in the first half of the eighties. Conversely, the Canadian experience was
sharply different: from 7.5% in the late sixties to 11.9% in the first half of the eighties. It is
also shown how in the Canadian experience the increasing ratio of private savings to GNP
was accompanied by a falling ratio of government savings to GNP: while the former
increased in 5% between 1971 and 1981, the latter declined in 7% during the same period.
This natural experiment in favor of the debt neutrality proposition does not apply in the US
economy where the declining government savings ratio over the period is apparently
accompanied by a declining private savings ratio (Poterba and Summers, 1987).

15. Atkinson and Stiglitz (1989) obtain the formulation,

2itiSki =Oxx for k=1, ...,n
where t; are the tax rates, si; are derivatives of compensated demand curves, xi are
purchases of good k, and 6 is a coefficient which measures benefits expressed in terms of
government revenue. The left-hand side is the change in the demand for good k when
consumers are compensated to stay on the same indifference curve. Attention is focused on
the substitution effect which is the origin of the distortions.

16. This conclusion is derived under the assumption that all cross derivatives of the demand
functions of the taxed goods are zero (Sandmo, 1976).

17. The example given in the text applies to the case of tax changes on labor income. Tax
changes on consumption bring about different results: a temporary reduction in the current
tax induces a substitution toward current consumption. A full description of effects
associated with changes in different taxes is offered by Frenkel and Razin (1987).

18. Uniform labor-income taxation across time is not a general result unless some restrictions
are placed on preferences and technology. As shown by Kimbrough (1986) and also by Razin
and Svenson 8983), if preferences are separable in consumption and leisure, and technology
is linear, labor-income tax rates will be constant over time. Barro (1979) eluded the
discussion of the government's optimal income tax program, and preferred to apply the
method explained in the text and also in the next note. It was a "shortcut" to use an
expression due to Blanchard and Fischer (1989, p.587).

19. In Barro (1979) the tax smoothing result is derived from the minimization of the costs
involved in raising tax revenues (deadweight losses or excess burdens). Formally, the tax
collection costs Z are expressed as a positive function of the real revenues R and a negative
function of the real income, Y;. Considering a first degree homogeneity between Z; and Yj,
the present value of collection costs is given by,

Zt =2 _Ref (Re/Ye) /(1+r)t
Similarly, the present value of the government budget constraint is given by,
1Z[c-:.t/(1+r)t] + by = %[Rt/(wr)t]

where G; is the exogenous government spending, r is the real rate of return on private and
public debt, by, is the initial real stock of public debt, and Ry is the real tax revenue in each
period. The government optimization problem consists in choosing R1, R, ..., so as to
minimize the present value of collection costs given the intertemporal budget constraint. The
resulting first order conditions require 8Z/3R (the marginal collection costs of an increase in
taxes) to be constant over time. This means that given the homogeneous specification of
costs, the ratio R/Y will be constant in all periods.

20. In the derivation of the average tax rate T, it is assumed that both g and y grow at the rate
n, so that the ratio g/y does not change over time.
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21. Equations (2) and (3) have been written under the assumption of constant real interest
rates. This specification does not consider shocks on interest rates.

22. In a Ramsey context capital levies and default on government debt increase the efficiency
of the economy because they reduce the excess burden of taxation. Once the time consistency
issue)is taken in account, efficient taxation presumes that governments honor debt (Lucas,
1990).

23. A recent reference is Friedman, M. (1989, p.32)

24. A simple description of the economy as a dynamic game considers three players -the
fiscal authority, the monetary authority, and the private sector-. Each player has a strategy to
achieve its own objectives. A crucial point is that players' strategies are interdependent. The
fiscal authority decides about expenditures, taxes, and then, about deficits and the size of
public debt. The monetary authority is concerned with the composition of public debt
(money and bonds). The private sector decides about consumption and investment, and about
the accumulation of public debt in either form.

25. The weakness of the monetarist prescription of a tight monetary policy appears to have a
double angle: not only the future rates of inflation will be higher because of the incapability
of the government to allocate new issues of bonds, but the present inflation will be higher via
the expectation of wider issues of money in the future.

26. Sargent and Wallace (1981) use an overlapping generations model. McCallum (1984)
uses a modified version of the Sidrauski (1967a) model in which infinitely lived agents take
account of the government budget constraint.

27. In his controversy with Feldstein, Barro (1976) states that public debt cannot grow
indefinitely faster than the economy because being taxes the collateral for interest payments,
the present value of future taxing capacity imposes a limit on the value of outstanding debt.
McCallum (1984) indicates that this discussion is irrelevant in the context of the debt
neutrality proposition simply because bonds are not regarded as net wealth.

28. As seen in a previous subsection, the Weil (1987) model combine characteristics of the
Sidrauski (1967a) model and the overlapping generations framework used by Sargent and
Wallace. Weil analizes the case of a dominant fiscal authority in two different frameworks.
In the first one characterized by the absence of intergenerational effects, the results are
similar to those obtained in the Sidrauski model, namely, the steady state interest rate is equal
to the rate of social discount, and invariant to fiscal and monetary policies. In the second one,
intergenerational effects are allowed through the continuous entrance of new infinitely lived
families. It is shown that the real interest rate is invariant to the growth rate of the money
supply but not to fiscal policies; some illustrations are provided of the way in which fiscal
deficits affect interest rates. Finally, because part of the bond issues associated with the
financing of permanent deficits are sold to future new families, the monetization does not
need to be as large as predicted in the Sargent-Wallace model.

29. The authors embrace the Friedmanian views on monetary policy in a double sense: on
efficiency grounds to eliminate positive inflation premia, and on stability grounds under the
consideration that an important source of business cycles is an unstable monetary policy.

30. The central point in Kimbrough's argument, as in Lucas, is that money is an intermediate
good, in contrast with Phelps who includes money in the utility function. Additionally,
Kimbrough recalls that in the public finance literature given a production technology,
optimal taxation does not lead to the taxation of intermediate goods. It is shown that budget
revenues are raised with lower tax rates when the inflation tax is disposed of. The reason is
the elimination of transaction costs associated with inflationary finance.
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31. The real interest rate is assumed constant. Mankiv uses a classical model in which real
variables are invariant to monetary policy, and government expenditures are an exogenous
and stochastic variable. The first-order conditions for an optimal fiscal policy and also for an
optimal monetary policy give important conclusions: tax rates, inflation rates, and nominal
interest rates are martingales.

32. Poterba and Rotemberg depart from the conclusion achieved by Kimbrough (1986) that
the optimal tax rate on money is given by the Friedman rule. Their argument is that they
consider many effects on inflation and then money services are not viewed as perfect
substitutes for other variables in the utility function.

33. The first test is applied to the question of whether tax rates follow a pure random walk
against the alternative hypothesis which includes a constant non-zero drift. The null
hypothesis is rejected at the 5% level for 7 of 12 countries considered for the period 1960-
1973, and for 12 of 15 countries for the period 1960-1985. The only exceptions are the
United States, the United Kingdom, and Finland. The second test extends to 15 countries the
tests applied by Mankiv (1987) and Poterba and Rotemberg (1989) to study the correlation
between tax rates and inflation rates. Once more this correlation is supported for the United
States but rejected as a general case.

34. Grilli criticizes the procedures of previous works which apply standard regression
techniques when precisely the variables under analysis may be non-stationary.

35. Three tests are reported: one for a pure autoregressive process, a second one for an
autoregressive process with a drift, and a final test for an autoregressive process with a drift
and time trend. The non-stationarity of income taxes obtained by Grilli is in conflict with the
evidence presented by Roubini and Sachs (1989) who use standard t-statistics.

36. The theory requires non-stationarity of inflation and tax rates; but as long as these
variables respond to shifts in permanent government spending the theory additionally
requires a common stochastic trend for both variables. The statistical tests reject the existence
of this common trend.
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PART II
STYLIZED FACTS ON PUBLIC DEBT IN COLOMBIA AND RELATED ISSUES
INTRODUCTION

This part surveys key facts relevant for the understanding of the Colombian experience
with external and internal debt. The stylized facts are classified in three groups as
follows: first, facts associated with the dependence of the economy on the external
sector; second, facts which reveal empirical regularities in the evolution of the fiscal
sector; and third, facts which illustrate the close association between the development of

the financial sector and the cycles of external and internal debt.
In the first group we consider the following stylized facts:

Fact 1. The reliance of the economy on a major staple (coffee exports) whose price has
depended on notable fluctuations in world markets. The terms of trade have heavily

depended on the fate of coffee international quotations.

Fact 2. The outstanding importance of import tariffs in the composition of tax revenues.
A downtur of imports imply negative effects on government receipts. Given restrictions
on the availability of foreign exchange, an adverse shock on the terms of trade will be

detrimental to imports and therefore to expected fiscal revenues.

Fact 3. The major experiences of access of the economy to external financing have
coincided with the booms of foreign private lending in the late 1920s and late 1970s. In
the interim, such access has mainly depended on funds made available by developmental

organizations.
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In the second group we refer to the following stylized facts:

Fact 4. The procyclical behaviour of the average tax rate. The government revenue

percent of GDP appears to fall during recessionary periods and to increase during periods

of prosperity.

Fact 5. The public sector was the predominant borrower of external funds during the
period of study. The burden of the debt largely depended on the performance of exports:
periods of high indebtedness and rapidly increasing exports showed low debt-to-export
ratios, and periods of stagnated indebtedness and collapsing exports produced a high debt

burden. Adverse shocks on export markets meant deterioration of creditworthiness.

Fact 6. The behaviour of the internal public debt is dominated by marked upswings after
adverse shocks arising in the external sector. In historical perspéctive, the internal public
debt appears to have played a function of "shock absorber" when the economy underwent
the negative shocks. As for the sources of financing of those temporary increases of the

internal debt, the central bank was of leading importance.
Fact 7. Authorities have followed sustainable financial policies over time. This means
that there has existed a long-run relationship between government expenditures inclusive

of interest payments and tax revenues.

Fact 8. The time paths of the average tax rate and the rate of inflation suggest that the

inflation rate was not chosen by governments as a public finance issue.

In the third group we classify the following stylized facts:
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Fact 9. The two great lending booms of this century had a marked influence in the
development of the financial sector. This effect was particularly crucial in the 1920s.

When the booms came to an end, the financial system faced solvency difficulties.

Fact 10. The internal public debt played a significant role in the rescue of the financial

system and other sectors affected by the external crises of the 1930s and 1980s.

These facts are intended to offer broad characteristics of the economy we want to study
in so far as they highlight its experience with public debt. They are the basis for the
selection of the relevant variables for our econometric work in Part III, and the

background for our historical inquiry in Part IV.

The reader will find three kinds of information in this part. First, some subsections are
designed with the idea of introducing the reader to the evolution of the Colombian
economy during the period of study. This is the case of the first subsection where we
discuss the experience of an economy largely affected by the fate of its external sector.
Apart from offering a generall‘, overview . Of the economy, this subsection also describes the
historical phases of output (GDP), a variable of central importance in our econometric
discussions in Part III. Second, most subsections are aimed to illustrate the stylized facts
listed above. We heavily draw on the historical evolution of the relevant statistical series.
In these subsections the reader is provided with historical background about the series
which will be used in the econometric sections. Third, although most series are
accompanied by information about their statistical characteristics, particularly
stationarity, some subsections include additional tests when they are considered

necessary to substantiate our stylized facts.

A. A general oveview Of the economy,
|
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We start by drawing a picture of the economy with a broad brush following the
behaviour of GDP growth rates during the period of study. Three phases are highlighted:
the interwar years (mid-1920s to early 1940s), the so-called "external strangulation"
period (mid-1950s to mid-1960s), and a period of high growth rates (since the late
1960s) which ended in stagnation (early 1980s). We intend this general picture to serve

as a general background for our further discussions in this part.

We look first at the main changes in the economic structure along the period of study.
The most notable fact is the substantial fall in the contribution of the primary production
sector to GDP as seen in Graph 1. Agriculture represented about 50% of output at the
time of the great depression (1929-1933) and still constituted about 40% at the end of
World War II. In the post-War period the agricultural share in output declined
continuously, reaching about 22% in the mid-1980s. These facts reflect a modernization

process which involved the development of the manufacturing and services sectors.

The rapid increase in the percentage share of manufacturing in GDP during the 1940s
and 1950s slowed down during the 1960s and 1970s before stagnating and even declining
during the first half of the 1980s. Traditional services -commerce, construction, personal
services and housing- represented a rather constant percentage of GDP, around 28%,
since the end of World-War II. Other services particularly associated with the
urbanization process -transport, communications, financial services-, increased their
participation in GDP from about 10% in 1950 to over 18% in 1985. Finally, government
services maintained a steady portion of about 8% of GDP in the post-War period.
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GRAPH 1
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According to international standards the modernization process of the economy is less
impressive than it appears to be in Graph 1. While the contribution of agriculture to the
growth of GDP in the post-War period has exceeded the average for small exporters of
primary goods (19.6% vis-a-vis 18.2% between 1945-49 and 1980-84), industry has
notably lagged behind typical industrialization standards in those countries (22.9 vis-a-
vis 36.5%, also between 1945-49 and 1980-84) (Ocampo, 1989, Table 6.5; Syrquin and
Chenery, 1989).
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It has been hypothesized that agriculture has influenced not only growth but also
financial policies. Recent literature on the international debt problem has explored the
conjecture of a rural base of politics in Colombia as an explanation of why the country
was the only commercial borrower in Latin America who escaped rescheduling programs
during the 1980s (Urrutia, 1988a, 1988b; Berg and Sachs, 1988).1 Independently of the
validity of this hypothesis, we will see later in this section but particularly in Part IV that
rural interests frequently appeared along the period of study when important decisions
were to be taken on internal and external public debt, exchange rates, and credit

policies.2

In our historical narrative in Part IV we will frequently discuss the Colombia's case with
relation to other important debtors in Latin America. In this general outlook the question
is how has Colombia historically fared in the context of major debtors in the region.
Recent estimates show that the Colombia's annual average compound growth rate during
the 1929-1987 period was 4.3%, a middle way between the higher rates of 5.4% and
4.8% for Brazil and Mexico respectively, an the lower figures of 2.9% and 2.6% for
Chile and Argentina respectively. The economic performance of these countries
worsened during the 1980-87 period (the so-called "lost decade"), with Colombia
reaching an average growth rate of 2.8%, ahead of Brazil with 2.4%, Mexico with 1%,
Chile with 0.6% and Argentina with -0.6% (Maddison, 1992). We now turn to a

description of aggregate output evolution during the period of study.

Three great phases may be distinguished in the evolution of output around an historical
trend of 4.5% per year during the 1925-1985 period (Graph 2). The first extends from the
mid-1920s through the outbreak of World War II; it can be seen how the boom of the late
1920s exhibits the highest growth rates of the period and of the whole series. The second
period dominates three decades in which the economy grows at less than its historical
trend; the deepest negative outcomes coincide with the War, after which a slow recovery

takes place until the mid-1950s when a new interval of lower rates precedes the
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expansion of the late 1960s. The third period starts in the late 1960s and extends until the
early 1980s: along these years the economy grows above its historical trend reaching

more enduring though lower rates than in the 1920s.3

Before moving to the description of these phases, it has to be noted that the real GDP
series (in logs) is trend stationary, provided that a dummy variable is introduced to
account for the strong rupture between growth rates above and below the trend during
World War .4

GRAPH 2
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We now offer a sketchy interpretation of the three periods just described. Roughly
speaking the first period corresponds to the last stage of an unprecedented exports'
bonanza which with some interruptions had lasted since the beginning of the century.
The boom was fuelled by extraordinary injections of external credit. The external
upsurge peaked in 1928 before a dramatic collapse of the terms of trade and a sudden

interruption of foreign loans.

The economy moved from an average growth rate of 8% in 1926-28 to an average of -
1.3% in 1930-31. An immediate recovery was possible after the withdrawal of the gold
standard and the implementation of expansionary policies. Exchange and import controls,
and exchange rate adjustments were introduced to restore external balance. An
extraordinary though not unprecedented decision was the official moratoria on external
debt payments. To recover internal balance activist policies involved increased
government expenditures, cheap bank loans and an‘enlarged stock of internal public debt.
Both sets of policies revived the economy and encouraged the development of the
manufacturing sector, particularly of consumption-goods import-competing industries.
The intensive utilization of internal public debt was a temporary measure followed by
fiscal reforms in 1935. A new tax regime was at the heart of the reforms. Apart from its
pretensions of promoting a better income distribution, the new regime sought to reduce

the dependence of budget revenues from custom duties.
2. The" 1 stran ion" peri

During most of the 1930s the terms of trade evolved below their historical trend. The
world quotations of coffee, the major staple, were inferior to their trend value, and the
situation deteriorated during the international coffee crisis of 1937-40. This last episode
opens our second period whose first phase (1939-45) dominated by World War II,
illustrates alternative macroeconomic conditions: from recession and price deflation

(1940-41) to recession and high inflation (1942-44). An important ingredient of the
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inflationary juncture was the collapse of imports induced by the international conflict: the
reduction of imports precipitated a budget deficit and hastened a substantial accumulation
of international reserves. All the time authorities sustained a fixed-nominal exchange rate
in force since 1935. Fiscal decisions adopted to finance the budget, including 'forced'

allocations of public bonds, made part of drastic measures of monetary sterilization.

As revealed in graph 2 the slowdown of economic activity during 1940-43 led to the
lowest growth rates of the economy with respect to the historical trend along the period
of study. It was during World War II that a clear break arose between previous growth
rates above the trend and a long period of growth rates below the trend which would last

until the beginning of the 1970s.

A new cycle of accelerated imports and falling reserves followed the end of the War. The
burst of imports was particularly hurried by wartime-repressed imports of intermediate
and capital goods required by the growing manufacturing sector. The sharp decline in
international reserves led to successive devaluations of the nominal exchange rate in
1949 and 1951. The succession of alternative and extreme economic circumstances
during the 1940s is reflected in the ample oscillations of the growth rate of GDP as
illustrated in Graph 3. However, as the graph suggests, quick oscillations of the growth
rate of the economy are not an exclusive feature of the 1940s. On a more moderate scale

the experience is reiterated in the late 1950s and during the 1970s and early 1980s.

A new phase of prosperity was fuelled by a price coffee bonanza which dominated
during the first half of the 1950s. Booming imports of capital goods buttressed the
industrialization process, and enlarged fiscal revenues allowed an unprecedented
expansion of government expenditures. When the boom came to a halt the economy
found itself dealing with a sharp fall of coffee prices, a trade balance deficit, and piling

up import-payment arrears.?
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The end of the external bonanza of the mid-1950s marked the beginning of a recessive
phase which lasted until 1967. These were years of "external strangulation" dominated by
a chronic shortage of foreign exchange. A diversity of trade and exchange rates policies
orientated to restablish external balance were frequent in this period. Important
developments in import-competing industries were supplemented by a resolute policy of
export promotion. As for exchange rate changes a maxidevaluation in 1957 put the
exchange rate back on its historical trend of real devaluation; though other nominal
adjustments of the exchange rate were carried out in the early 1960s, they did not have a
comparable lasting effect. Internally, an expansionary fiscal policy financed with

increased internal and external debt took place in the early 1960s. This expansionary
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movement was stimulated by the optimistic prospects of the Alliance of Progress -a pact
of economic cooperation signed in 1961 between the United States and its Latin
American allies-. International creditors and observers presented Colombia as the
"showcase of the Alliance of Progress". However, recurrent difficulties to achieve

external balance rapidly frustrated the expansionary impetus.

Our third period starts with a phase of high rates of economic growth -1968-73- (Graph
3), stimulated by a buoyant international economy and a set of policies orientated to
increase external competitiveness. A crawling-peg exchange rate arrangement, foreign
exchange controls and a regulated access to external credit constituted the framework
enacted at that time, which practically unmodified would last until 1991. Nontraditional
exports were stimulated, and the purchasing power of exports recovered their historical
growth trend for the first time after the downswing of coffee prices in 1956. Yet, these
encouraging results fell too short to overcome reiterated trade-balance deficits. It was an
important inflow of foreign credit of official origen which financed the external
disequilibrium, and provided part of the funds which fed one of the most notable

expansions of public expenditure in the post-War period.

The expansionary years came to an end in the mid-1970s on the brink of an international
recession. Additionally, the inflation rates reached heights (23.6% in 1973-75 compared
with 7% in 1968-70) which although with ephemeral precedents in the past, for the first
time exhibited symptoms of persistence at high levels. Policies to combat against
inflation and to strengthen the diversification and promotion of exports were designed in
the mid-1970s. A fiscal reform destined to eliminate subsidies and invigorate tax
revenues, and measures of financial liberalization were introduced to restore internal
stability. And an acceleration of the rate of the crawl was chosen to improve external

competitiveness.
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An emphatic demonstration of the effects of coffee-price cycles on the economy was
lived through during the years 1976-81: an unanticipated and relatively prolonged boom
of the international quotations (1976-78) followed by a sharp decline (1979-81). The set
of policies orientated to increase the competitiveness of the economy broke down. As the
coffee bonanza went on, international reserves built up to unprecedented levels, the
monetary base expanded at higher rates and the rate of inflation reached its second
highest peak in the whole series. Authorities slowed down the devaluation rate of the
crawling peg, then allowing the real exchange rate to appreciate with the consequent loss
of competitiveness in the non-coffee tradables sector. In the late 1970s the economy
found itself with a high stock of international reserves and a low stock of net external
debt: in fact, by 1980 exports tripled net external debt. Other results were less
satisfactory. Import-competing industries stagnated and a backward movement affected
the process of export diversification. Additionally, the movement towards financial
liberalization was partially reversed as authorities sought to reduce inflationary pressures

by controlling bank lending.

The prospects of the economy worsened in the early 1980s, as seen in the downswing of
growth rates with respect to the historical trend (Graph 2), or in the relative low growth
rates which resembled those of the early 1940s (Graph 3). Apart from the negative
impacts of the international economy -price shocks of 1973-74 and 1979-80 and the
industrialized countries' policy responses- which were by their nature global, domestic
policies could have increased the vulnerability of the economy. The following three
phases can be observed in the first half of the 1980s:

First, the collapse of coffee prices and the outbreak of the worst recorded trade balance
deficit. In spite of these facts the devaluation rate of the crawling peg was insufficient to
avoid a real appreciation of the exchange rate. The eroding effect of the trade deficit on
the stock of international reserves was disguised by a substantial increase of external

debt, and the internal counterpart of this enlarged external debt was an increased
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government expenditure. Further, governments financed a considerable portion of the
broadened spending with proceeds obtained from the financial investment of
international reserves. There was also a change of attitude regarding the access of the
private sector to foreign credit; while in the late 1970s it was controlled, in the early
1980s private firms were allowed to obtain fresh funds in the buoyant international
market. This change of attitude was to complicate matters in the immediate future.
Finally, the central government and public enterprises intensively turned to the banks
during the climax of foreign bank lending (1978-82). As a result, three quarters of the
increased indebtedness of the economy during these years were contracted with

commercial banks.

The second phase coincides with the aftermath of the Mexican crisis in 1982. Foreign-
bank loans to private firms and domestic commercial banks virtually dried up. The
external disequilibrium could no longer be veiled by borrowing and international
reserves started falling. At the same time the negative impact of the debt crisis on
neighboring economies -important export places- added up to the fragile trade balance

situation.

The third phase is distinguished by drastic processes of external and internal adjustment.
External adjustment was pursued by a combination of commercial policies and
devaluation. A mixture of import quotas and export subsidies added to an existent and
tight belt of exchange controls. A strong acceleration of the rate of the crawl rapidly
rendered a real exchange rate similar to that reached in 1975 when the economy achieved
its highest recorded level of external competitiveness. Internal adjustment was tried for
by decreasing government expenditures, namely cutbacks in public investment and real
reductions of wages in the public sector; additionally, ambitious tax reforms were
implemented to broaden the tax base and increase budget revenues. While the internal
adjustment could render the expected results, governments used massively but

temporarily the expedient of internal public debt: bond issues were allocated in open
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market, but given the weakened financial position of the Treasury, the Central Bank

ended up redeeming a significant amount of issues.

A crucial difference between the financial crisis of the 1930s and its replica of the 1980s
was the continuity of debt service payments. Despite the drying-up of foreign
commercial bank loans the country managed to honour its external commitments along
the decade. Important ingredients of this process were a substantial increase of loans
from official sources and a notable contribution of foreign direct investment during the
early 1980s. Contrasting with a common experience in the continent, debt restructurings
were not a fact in the relationship with commercial banks. Yet, new medium- and long
term loans approved by these banks in the second half of the 1980s were not an exercise
of "voluntary lending"; they required prolonged negotiations frequently involving
political pressures on the banks. As in the 1940s, the U.S. government played a
"persuasive" role; in the recent experience, pressures from the IMF and multilateral and

bilateral institutions influenced the outcome of negotiations.

In conclusion, we have offered the image of an economy which has been substantially
affected by the fate of its external sector. Disturbances in the international economy have
involved both the current and the capital account, and a good deal of policies applied
during our period of study were conceived to face those shocks. This brings us to a
description of shocks arising in the goods and in the capital market, as well as to a

general perspective of policies adopted to maintain external balance.

B rnal r

Three issues are discussed in this section. The first describes export shocks summarized
by the cycles of the purchasing power of exports (PPE), and import shocks. The second
shows how the access of Colombia to foreign lending has been largely determined by

ample and sporadic waves of private funds (late 1920s and late 1970s); when private
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lenders have retreated external financing has depended on official organizations and
scattered initiatives of foreign direct investment. The third outlines the evolution of

exchange rate arrangements designed to cope with external instability.

1. Shocks originating in the goods market.

A description of shocks in the goods market is offered by the evolution of the terms of
trade (TOT) or (PPE). This last measure which includes TOT and also real export effects
is shown in Graph 4. Broadly speaking the three major positive deviations from trend in
the late 1920s early 1950s and late 1970s correspond to price-coffee bonanzas; and the
major negative deviations from trend coincide with World War II and the external
strangulation period which covered part of the 1950s and 1960s.6

Graph 4
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Shocks are not limited to export markets. They can also appear in the import market. In

the Colombian case import shocks have affected not only the current account, but have
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had significant fiscal effects. Although fiscal dependence on import tariffs has declined
over time, from about 65% of fiscal revenues in 1925 to 40% in 1950, and to 25% in the
mid-1980s, negative changes in imports have always adversely affected government
finances. A limited availability of foreign exchange derived from adverse export shocks
(a fall in PPE), or constraints on foreign borrowing (loss of access of the country to
external financing including foreign bank trade credits) can be quoted between the causes
of import downswings. Also supply shortfalls (export restrictions abroad) should be
mentioned. The most clear, although extreme case of export rationing abroad was lived
through during World War II, when the collapse of imports contributed to one of the
major fiscal crises during the period of study. Finally, it has to be noted that imports are
affected by government policies (exchange rate and/or commercial policies) concerning
external balance.’

GRAPH 5
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Graph 5 shows the time path of import cycles which will be particularly useful in our
empirical analysis of Part III. As for its dynamic behaviour, it can be shown that the
series is trend stationary.8 In conclusion, we have called the attention to two facts. First,
the cycles of the PPE resulting from external shocks transmitted through the goods
market. Second, the crucial importance of custom duties in government revenues, and

therefore, the fiscal effects of import shocks.

2. Shocks arisin i k

The access of Colombia to international financing can be divided in three periods. First,
the interwar period in which long-term public and private bonds were placed in financial
centres such as New York and London. The suppliers of funds were mainly individual
investors. This extraordinary financing was suddenly interrupted after the 1929 crash.
Second, the postwar period up to 1970 when long term-funds were provided by official
institutions. Third, the revival of international private financing through commercial
bank loans (medium- and short-term) since the early 1970s up to the early 1980s, but
heavily concentrated on the years 1979-82. During these three periods lending operations

were supplemented by foreign direct investment and usual suppliers' credits.

Net external financing can be calculated by using the equation for changes in
international reserves:

dIR=TB+dF'-r'F'=TB+f"'
Then, f'=dIR-TB, where dF' is the annual flow of external financing and r' the external
interest rate. TB is the trade balance. Note that dF" includes financing to the public and

the private sectors, and also foreign direct investment.9
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Trend and cycles of {' are depicted in Graph 6, where exports have been used as a scale
variable. It can be statistically shown that the series follows a trend stationary process.10
Actual values give the annual ratio of the net flow of external financing to the flow of
exports. Two main characteristics are observed. First, the extremes of the series are
dominated by notable positive cycles which correspond to the access of the country to the
boom of private-long-term funds in the 1920s and to the boom of commercial bank funds
in the late 1970s. These events were followed by sharp cutbacks of external financing;
however, the negative cycle in the 1980s was much less deep and prolonged than it was
in the 1930s. Though in both cases foreign direct investment was a factor of recovery,
substantial official (multilateral and bilateral) lending between 1982 and 1985 restored
the external financing after the collapse of commercial- bank lending. The second
characteristic of the series is the nearly year-to-year oscillations of f' around trend since
the early 1950s to the late 1970s coinciding with the period in which official institutions
were the dominant source of foreign credit. The series suggests a stop-go behavior of the

net funds provided by developmental organizations and foreign investors[ combined.
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GRAPH 6
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In conclusion, our stylized fact at this point is that the major experiences of access of
Colombia to external financing during the period of study have coincided with the major
cycles of foreign private lending this century. Once these cycles have come to an end, the
access to external lending has been limited to concessional finance made available by

official development institutions.

3. Exchange rate policies and other adjustment measures,
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This brief subsection offers general information about exchange rate policies during the
period of study. Four phases dominate the evolution of the real exchange rate. Different
arrangements appear in the background of its historical performance. The gold exchange
standard ruled foreign exchange transactions after 1923 when important institutional
reforms took place. This exchange rate arrangement was in force during the boom of the
late 1920s and survived the international financial crisis of 1929-30. Colombia was one
of the last countries who abandoned the gold standard since convertibility was suspended

only after the devaluation of the pound sterling in late 1931.

The breakdown of the gold standard was followed by a new phase in which a managed
float arrangement (1931-36) was replaced by a fixed exchange rate system which lasted
until 1948. While the managed float period was characterized by a process of strong real
depreciation of the national currency, the fixed exchange rate period was dominated by a
tendency to overvaluation of the exchange rate particularly since the outbreak of World

War I1.

Attempts to correct for overvaluation of the exchange rate characterized a new phase
between the late 1940s and early 1950s, but it was not until a single maxidevaluation was
performed in 1957 that the real exchange rate reached again its historical trend.11 These
adjustments happened in a context in which different exchange rates for different
transactions were applied, and the exchange controls introduced after the collapse of the

gold standard were preserved.

The last phase starts in 1967 with the adoption of a crawling-peg exchange rate, the
reinforcement of controls on international capital flows, and the tendency to a unique
exchange rate. A gradual real devaluation of the peg which clearly outstripped the
historical trend dominated during most of the 1970s, before the coffee bonanza in the
second half of the decade induced policy rectifications. These changes led authorities to

slow down the rate of devaluation of the crawling peg, which eventually implied a
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substantial overvaluation of the real exchange rate (in 1981 the real exchange rate was
25% overvalued in terms of the level of competitiveness achieved in 1975, the highest
one achieved in our study period). Correction of misaligned exchange rates was one of
the policy priorities after the 1982 external crisis, and that adjustment was fulfilled by

means of a strong acceleration of the rate of the crawl. 12

An important observation can be added to this description. The exchange rate has been
only one within a set of instruments designed to preserve external stability. Other
instruments have had considerable importance in policy agendas. An outstanding
example is given by exchange controls created for the first time in 1931 after the
announcement of suspension of convertibility of the pound sterling. Since then,
continuously, though with differing severity, controls were applied to the regulation of
the capital account during the period of study. Other instruments have been closely
related to the regulation of the current account, such as quantitative import controls. In
practice, authorities have not relied on one single instrument but on a mixture of them. A
publicized argument for not depending only on the exchange rate has been that the high
instability of world coffee prices would be transmitted to the economy straightaway

through the exchange rate (Diaz-Alejandro, 1976).

C. Fiscal Sector

Three sources of stylized facts are considered here. First, we describe the evolution of
government expenditures, government revenues and budget deficits as a proportion of the
size of the economy; we call the attention to the different shape of the series during the
post-War period in comparison with 1925-45. Second, we look in turn to the evolution of
external and internal public debt; in the former case, we describe the evolution of the
debt-export ratio, and in the latter, the cycles of internal public debt. We finish with a
description of the path and composition of real public debt. Third, we examine the series

of expenditures, revenues and debt, together, to see whether the fiscal accountancy
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suggests that governments followed sustainable financial policies during the period of
study; we close this discussion by exploring to which extent the series of government
revenues as a proportion of GDP (the average tax rate), seems to be correlated with the

inflation rate series as predicted by the equilibrium approach to public finance.

Two main periods can be distinguished in the evolution of real government expenditures
-Graph 7-.13 From the mid-1920s through 1950 the importance of government spending
declined relatively to the size of the economy. The magnitude of the fiscal adjustment
that followed the boom in the 1920s is illustrated by a cutback of expenditures from
8.5% to 4.5% of GDP between 1928 and 1935; there was one outstanding interruption in
1933 when authorities deliberately increased expenditures to estimulate recovery and
finance a temporary border conflict with Peru. The ratio went up during the first half of
World War II to be followed by a drastic adjustment during the second half of the
conflict. In averages, government expenditures represented 7% of GDP in the late 1920s,

and somewhat less, 5.5% in the "optimistic" five years that followed the end of the War.

A rather different image emerges from 1950 through the end of our series. The average
ratio of government spending to GDP grows over time, and the shape of the series
suggests that periods of rapid increasing government spending are followed by shorter
periods of retrenchment. There is nearly a pattern every decade with expansionary waves

of 5-6 years followed by contractionary movements of 2-3 years.
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GRAPH 7
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A supplementary view is offered by the cycles of government spending around their
trend -Graph 8-. The series of real government expenditures (in logarithms) can
statistically be described as trend stationary, and will be used in our econometric
estimations in Part IT1.14 As seen, relative to the trend, the positive cycle of the late 20s
has no parallel in more recent history. The four positive cycles after 1950 happened
under different contexts: the two intermediate cycles corresponded to expansionary
periods in which government projects were widely supported by the availability of
concessional external funding. At the two extremes, the positive cycles emerged as a
result of countercyclical policies implemented at the end of the coffee bonanzas of the

early 1950s and mid-1970s.
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GRAPH 8
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2. Central government revenues and primary budget deficit.

There is a similar shape between Graph 7 above and Graph 9 for the average tax rate
below, particularly during the period before 1950.
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GRAPH9
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Discrepancies between graphs 7 and 9 are more obvious in recent decades such as in the
early 1960s and 1980s when increasing ratios of government expenditures to GDP
coincided with declining ratios of government revenues to GDP. These experiences differ
from those of the 1950s and late 1960s when expenditure expansions were accompanied

by revenue expansions, both as a proportion of GDP.

The ratio of government revenues to GDP is taken as the average tax rate. Though with

ample oscillations, the average tax rate appears to have behaved in a procyclical way:
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going down during recessionary periods such as 1929-34, 1956-66 and 1979-81; and
going up in the first decade of the postwar period, and during the dynamic growth years
between 1966 and 1973. A frequent reference to the trajectory of the average tax rate will

be made in Part III, Section II.

The time paths of government revenues and expenditures are finally reflected in the
evolution of the primary budget deficit -Graph 10-. A stop-go sequence of fiscal deficits
characterizes the Colombian experience since 1950. Deficits in the early 1960s and 1980s
were practically shaped by the evolution of government expenditures. The 1980s episode
is singular since governments financed most of the increased spending with financial
proceeds from the investment and management of international reserves accumulated
during the coffee bonanza of the late 1970s. If these proceeds are treated as revenues in
the same way as tax receipts the budget deficit of the early 1980s is replaced by an
average surplus of about 1.3% of GDP between 1977 and 1985.15
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GRAPH 10
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3. Public debt
2. External debt

The public debt has been predominant in the composition of the total external debt. Some
outstanding dates are illustrative. By the end of the U.S. lending boom in 1928, the
percentage share was 71%. In 1950, when all the renegotiations of the external debt
which had been defaulted in the 1930s were concluded, the share was 84%. These high
figures declined during the 1960s and 1970s when the private sector gained a major
portion of external credit. In fact, by 1970, when the access of the country to
concessional sources of foreign lending was flourishing, the share of the public sector

was 76%, and when the Latin American debt problem went off in 1982, the participation
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of public indebtedness had fallen to 65%. In the following years the nominal external
debt of the private sector (in US dollars) ceased to grow, while the public debt carried on
rising; as a result, by 1985, last year of our series, the share of the public sector in the
total external debt was 75%. With this perspective, our descriptions will concentrate on

the external public debt.

Graph 11 shows the path of external public debt weighted by exports, D/X. The series is
broken down according to the two main public debtors: the central government, and the
rest of the public sector. The rest of the public sector is formed by public administrations
different from the central government such as provincial authorities (departments) and
local authorities (municipalities), and also by public enterprises. The difference between
the two lines in the graph represents the relative importance of the rest of the public
sector indebtedness. Three peaks dominate the series in 1933, 1971, and 1985 (last year

of the series).
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GRAPH 11
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The vertical upsurge of D/X during the 1925-33 period is illustrated by the fact that in
1925 less than 5 months of exports were required to pay off the whole public debt while
in 1933 that requirement amounted to 30 months. Two different subperiods have to be
noted, however. Between 1925 and 1928 public debt grew much more rapidly than
exports, and the D/X ratio increased from 0.35 to 1.21. It has to be seen that this
subperiod coincided with the U.S. private lending boom which expired by 1928. During
the next five years the D/X ratio continuously increased, reaching the height of 2.52 in
spite of the paralysis of foreign lending. This evolution is explained by a 55% collapse of

exports, which as we will see in Part IV, Section I, was precipitated by the downturn of
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commodity prices during the great depression. In conclusion, no more than 40% of the
substantial increase of the D/X ratio during the 1925-33 period can be ascribed to actual
indebtedness of the public sector. This upshot is important to understand how standard
measures of creditworthiness (as D/X) were adversely affected by the international

downfall of commodity prices.

The steep increase of the D/X ratio during 1925-33 was entirely reversed during the
following years until the end of World War II. Some facts are to be noted. First, since the
access to long-term lending had been suspended since 1928, the D/X fall is mainly
explained by increased exports. Second, although an official moratoria of debt
repayments was gradually adopted in 1932-33, the central government and other public
entities made partial buybacks of external debt. A detailed exposition of this process is

offered in Part IV, Section III.

The first fifteen years after the end of World War II seem to reflect a long interlude
between episodes of accelerated external public indebtedness. But in fact, the nominal
stocks of debt which had been declining since 1931 started growing again in 1948. Two
phases can be distinguished in the "pause" period 1947-60. A first one between 1947 and
1953 when a notable increase of 70% in the nominal stock of externa