ON THE DETERMINATION AND MACROECONOMIC CONSEQUENCES

OF PUBLIC FINANCIAL POLICY

Abstract

This study develops a theoretical framework for the analysis
of regular patterns in public financial behaviour, and applies that
framework in an empirical assessment of budgetary policies in the
United States and in the Netherlands.

Its purpose and scope are threefold. First, it sheds theoretical
light on economic considerations guiding public financial behaviour
in a dynamic model of optimal taxation. The resulting idea, that it
may be sensible to smooth taxation over time,is subsequently extended
to a more general model of the public finances, which involves
spending, taxation, debt and money creation in an effort to control
the government budget.

Second, using modern econometric methods the practical releyance
of this model s illustrated with estimations for the United States
and the Netherlands.

Third, the model is sufficiently flexible to allow for a number
of more institutional insights. In this respect the emphasis is placed
on the Dutch economy and public finances.

The thesis thus engages economic theory, econometric technique
and institutional and macroeconomic background in a combined effort
to understand and evaluate regular patterns in public financial

behaviour. Its findings have implications for each of these three
areas of economic interest.

Jeroen J.M. Kremers, Nuffield College
D.Phil. Thesis, Michaelmas Term 1985.
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PREFACE

Recent years have seen important steps forward both in the
theory of economic policy and in the theory and application of
econometric methodolagy. This thesis farms an effort to tie together
two strands in those developments. It aims at doing three things.
First, it offers a contribution to the theory of optimal public
financial policy. Second, it utilises modern econometric methodology in
order to assess the empirical relevance of the theoretical
contribution. Third, it places the results against the background of
difficulties which tend to arise in practical public financial

policymaking.

The combination of these three aspects is naot an easy task, or,
to quote Buiter £1985, see below), ‘'all this is hard work'. It requires
not only knowledqge of economic theory, econometric method and
problems which aoccur in practical policymaking, but also the ability to
combine the three. For such a project, -I could not have had the
privilege of a more stimulating supervisar than J. Muellbauer. He has
read everything 1 have written over the past few years, and I am
extremely grateful for all his comment, criticism, advice and

encouragement.

As will be clear from several chapters of this thesis, I owe
much to the teachings of D. Hendry. His writings, lectures and
discussions can only convince one of the challenge and feasibility to

confront economic theory with real-world data.

The field of economic research of the present study, which was

first introduced to me by D. Webb at the University of Bristol, has
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benefitted from the pioneering work of R. Barro. 1 am grateful for his

interest and for his comments on Chapter 2.

The Warden, Fellows and Students of Nuffield College provided a
valuable academic environment. The Gwilym Gibbon Prize Research
Fellowship, to which I was elected by Nuffield College, and a
Scholarship of the British Council and Foreign and Commonwealth

Office supported this research and are gratefully acknowledged.

Part of this project was prepared during the summer of 1983,
which I spent at De Nederlandsche Bank in Amsterdam. I thank M. Fase,

F. den Butter and colleagues for their continuous assistance and

advice.

I enjoyed many discussions on several chapters with D. Neven,
FP. van Els and K. Hoover. Chapter 2 benefitted from suggestions made
by W. Buiter, W.M. Gorman, J. Mirrlees, and seminar participants at
Birkbeck College London, the Gorman Workshop of Nuffield College, the
Money Workshop of the University of Rochester and the World
Congress of the Econometric Society in Boston. Chapter 3 received
appreciated attention from seminar participants from the University
of Tilburg, and Chapter 4 improved thanks to comments made by T.
Callan, C. Granger and G. Smith. For valuable reactions to the
analysis of Chapter 5 1 am grateful to J. Black, J.S. Cramer, J.
Frijns, H. van Gemert, Th. van de Klundert, J.P. Neary, F. Nivard, M.
Scott and participants of the Conference on Natural Resources and
the Macroeconomy at the Centre for Economic Folicy Research in

Londan. Errors in any of these chapters are mine.

The challenge offered by my parents is in a class of its own.
For their patient support and impatient encouragement 1 have great

respect and gratitude.
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CHAPTER 1. AN INTRODUCTION: THE RELEVANCE OF MODELLING

PUBLIC FINANCIAL BEHAVIOUR

1.1. Introduction

The theoretical and empirical study of regular patterns in
public financial behaviour is a cornerstone in the evaluation of the
relative merits of alternative fiscal and monetary policies. The
relevance aof that study emanates from two sides of public financial

policy.

First, recent developments both in the theory and in the
practice of macroeconomic policy emphasise the considerable degree
to which the effectiveness of policy can depend on the private
sector's perception of regular patterns in policymaking. If the
government 's reactions to economic developments are to some degree
predictable, then the private sector may take its anticipations of
future policy into account and adapt its own behaviour accordingly.
This idea is often associated with the "Rational Expectations" strand
of economic theory. The same phenomenon is known as "Goodhart's Law"
in the context of monetary policy. It does not require any extreme
assumptions concerning the information and opportunity sets of the
private sector; it suffices to acknowledge that the government

cannot "fool all of the people all of the time'.

The profound econometric implications of this insight have
recently received ample attention in the literature on causality and

exogeneity. I shall give a further introductory account of this first



side of public financial policy in Section 1.2, which leads to the
conclusion that sustainable inference on the efficacy of past and
future policies can only be made in due regard of existing policy

endogeneity and the private sector's perception of it.

The second side of public financial policy which warrants
studying its regular patterns concerns its timing and dynamic
controllability. Just as private behaviour is often a combined
reaction to undesired disequilibria incurred in the past and to new
insights gained in the present, economic policy may incorporate
short—term considerations in a medium—term effort to move the
budget towards its long-run desired state. Short-run considerations
could for example involve political and macroeconomic stabilisation
motives. Disequilibria incurred in the past can limit the scope for
policymaking in the present and the future, for example through the
stock—flow aspects of money, debt and deficits. This second side of
budgetary policy which makes the study of regular patterns
worthwhile is obviously related to the first one. While the first
refers to the implications of pblicy endogeneity in general, the
second focusses on the distinction between two types of components
in public financial behaviour: "activist” policy components reacting to
new information on the one hand, and "retroactive" components
reacting to disequilibria incurred in the past on the other. Section
1.3 explains why it is worth modelling this distinction, and especially
what will be the interest of measuring these two components
separately and assessing their relative contributions to observed

budgetary patterns.

There is probably no field in economics which has received so

much attention as the area of public financial policy. 1t covers the



theoretical oeuvre on fiscal and monetary policy, not to speak of
the many empirical projects on these subjects. This renders it
impossible to give a general overview of the literature to which the
present study is hoped to make a contribution. In an effort to place
the study in a wider perspective, I shall confine myself in this
introductory chapter to a sketch of the relevant strands of economic
research which I mentioned above. This global perspective will be

further specified in the course of the ensuing presentation.

1.2. The General Case for Studying Regular Patterns in Economic

Policy

A decade after the publication of the Lucas (1976) Critique, it
has now become widely accepted that both theoretical and empirical
economic research should pay due care to possible endogeneity of

government behaviour.

On the theoretical side, attention has been focussed on the
distinction between anticipated and unanticipated strands in public
policy. If there are regular patterns in public policy which the
private sector has the ability to predict, then private agents may
take these anticipations into account in the formulation and
execution of their own behavioural plans. If the private sector's
ability to predict public behaviour is very well developed, and if the
private sector's opportunity set allows a full reflection of these
excellent anticipations in subsequent behaviour, then the implications
far the theoretical effectiveness of economic policy are profound.

Many variants have by now been well documented [see e.q. Lucas and



Sargent (1981)). Moreover, even if the private sector's information and
opportunity sets are not as complete as they are sometimes assumed
to be, private behaviour can still be based on notions of

regularities in public behaviour inasfar as the private sector's
opportunity set (e.g. the existence of contingent markets) allows it

to do so. When information and opportunity sets are less than
complete, it may become more complicated to determine the
effectiveness of alternative policies, but the important question
remains: what information on government behaviour influences the

behaviour of private agents, and in which way does it do so?

The matter becomes more intricate if we reverse the argument,
and accept that the public sector may also determine its own
behaviour on the basis of its assessment of regularities in private
sector behaviour. In that case the setting becomes that of a game.
The intricacies of such a setting have recently become the focus of
attention in the literature on reputations and time-consistency in

public policy [e.g., Barro (1985)1.

The basic econometric problem to which the Lucas Critique draws
our attention surfaces when a change of policy regime occurs. If
private agents perceive this change and adapt their behaviour, then
the coefficients of a reduced-form type of econometric model may be
unstable. The model thus becomes unreliable for the prediction of
private behaviour across regimes, and therefore also for the
simulation of hitherto untried alternatives for future policy. Roughly
speaking, there seem to be two ways around this problem. The first
is probably the more ambitious, and was suggested by Lucas (1976). If
instead of reduced—form coefficients we were able to estimate the

constant parameters of the agents' underlying preferences, then a



change of policy regime would pose no econometric problems under the
assumption that it left preferences unaffected. It would seem that,
apart from exceptional cases, the empirical identification of these
underlying preference parameters will still require the estimation of
the processes governing public sector behaviour as well. In
macroeconomics, where the available samples are usually short and
the game-theoretic setting may not be constant, this presents an

interesting and ambitious programme for continuing research.

The second way around the Lucas Critique offers the following
shortcut. Instead of estimating the underlying preferences explicitly,
we can concentrate on the empirical identification of different policy
regimes. If historically there have been praolonged and sufficiently
homogeneous periods during which interpretable and identifiable
aspects of public policy remained constant, then there is much to be
learned from studying the operational characteristics of those
policies which have already been applied in the past. For example,
this approach may enable us to distinguish between anticipated and
unanticipéted, and between permanent and transitory components of
observed policy patterns, and to subsequently analyse their
respective influences on the econaomy. This is the approach taken in
the research of Barro (1977,1978) on the economic effects of
anticipated and unanticipated monetary policy, and more recently by
the same author (1979,1980,1984a) on the determination and
macroeconomic consequences of the public debt. It will also form one

of the points of focus in the present study.

Formally, this second approach does not allow us to simulate
the effects of economic policies which have not yet been applied in

the past. Still, the scala of policies which have internationally been



tried is broad. A thorough understanding of the merits of the
policies which we can analyse econometrically, and also of the
identifiable aspects of individual policies such as those discussed in
the following section, will therefore definitely add to our knowledge
of how to model and run the macroeconomy. Finally, these two ways to
deal with the Lucas Critique are not mutually exclusive. One may hope
that research along both routes will lead to converging insights in

the appropriateness of alternative paolicies.

Even though the second approach may appear to be less
ambitious, the identification of policy regimes, their constituent
components, and their macroeconomic effects is not a trivial matter.
Before we can even contemplate addressing the effectiveness of a
macroeconomic policy, we shall first have to be able to faormulate a
concise and empirically robust specification of the policy itself. A
misspecified model of public financial behaviour, which is subsequently
employed to evaluate for instance the effects of its anticipated and
unanticipated components, is likely to result in incorrect inference.
Indéed, this is one of the criticisms which Pesaran (1982) levels
against the work of Barro (1977,1978). Just as in the empirical
analysis of economic phenomena such as money demand or the
consumption function, it is therefore important to subject our models
of public financial behaviour to the usual rigourous econometric
testing procedures in order to reduce the risk of undetected

misspecificatiaon. This leads us to the econometrics of the present

study.

The econometric issues connected with the Lucas Critique are

well documented [Richard (1980,1982), Hendry and Richard (1983), Engle



et al. (1983)). Let me just highlight a few points which are of

particular relevance in the present context.

Engle et al. (1983) derive the exact conditions under which it is
possible to estimate, predict and simulate private sector behaviour
conditional on that of the public sector, i.e. without modelling them
both simultaneously. Their general argument can just as well be
applied to the empirical analysis of public sector behaviour
conditional on that of the private economy. Since in this study we
are primarily interested in characterising and estimating public
financial behaviour in such a conditional setup, we shall pay caretful
attention to the econometric requirements for valid conditional
inference. Our econometric approach will be introduced briefly in the

following section, and developed further in the course of the

argument.

Richard (1980,1982) emphasises the special econometric issues
surrounding a change of policy regime. Our treatment of these issues
wil be modest in scope and pragmatic. The first step in analysing
changes of regime would seem to consist of deriving ways of
characterising, identifying and estimating a policy reqgime itself. This
is a task we set ourselves in this project. The next step will be to
model and estimate how the private sector perceives, learns and
incorporates policy regimes and their changes [Friedman (1979),

Richard (1980,1982), Kremers (1984a)l.



1.3. Two Relevant Components of Public Financial Policy

and Their Implications for Model Specification

The 1960s were the years of Keynesian stabilisation policy in
most Western economies. These policies have to some extent been
brought into discredit by the economic difficulties of the 1970s. One
of the factors behind their breakdown, at least in the Netherlands
but probably more generally, was the fact that practical aspects to
do with their timing and controllability were not yet fully
understood. In the 1960s, public financial policy in the Netherlands
was made along the prescriptions of Structural Budget Policy. This
set of policy rules, which will be described more fully in Chapter S5,
was designed to exert an automatically stabilising influence on the
economy by running relatively large budget deficits in times of
recession and large surplusses during an upswing. The short—run, and
in the Keynesian setup countercyclical, behaviour of the budget is
however only one aspect of public financial policy. This policy is
made against the background of a notion of the desired path of the
budget in the medium to long run. For example, the government may
wish to see its expenditure fluctuate along a trend of, say, 30%L of
national income. It may also wish to keep the stock of public debt
and the interest payments on that debt within particular limits. In

practice, budgetary policy will be the resultant of the two aspects

combined.

The medium— to long—-term aspect of the budget forms a
connection between short-run policies today and short-run policies
tomorrow. Of course, the stock-—+low dynamics of money, debt and

deficits are the prime example: relatively large deficits today will



result in large debts and interest payments tomorrow. If the latter
are undesired, then future short-run considerations may have to be
overridden in order to get the debt back to an acceptable level.
Moreover, the debt-deficit dynamics do not form the only
intertemporal connection between government budgets. Due to the
real—-world inertia in changing other budget instruments such as
public spending and taxation [Post (1973), Premchand (1983)], it may
also take a while to redress, say, excessive growth of public
expenditure [e.q., because of "Incremental Budgeting”, see Wildavsky
(1964,1975)]). In this view of the budgetary process, the art of running
a successful macroeconamic stabilisatiaon policy lies in combining bath

aspects of the process in such a way that the result is actually

countercyclical.

The breakdown of Structural Budget Policy in the Netherlands
can partly be ascibed to the government's neglect of the second
aspect. In the course of the 19460s, expenditure programmes were
initiated which by the mid-1970s appeared to be unsustainable and
also uncontrollable even in the medium term. These programmes led to
increasingly undesirable levels of taxation and deficits, and
ultimately to the complete abandonment of Structural Budget Policy
itself. Only now, by the mid-1980s, is control over the public
finances being regained, at great economic cost because the
restoration of equilibrium to the public finances has (perhaps
inevitably as we shall see below) been particularly poorly attuned to

cyclical and even structural developments of the economy.

The experiences of these past decades may help us to avoid
such mistakes in the future. How can we design budgetary policies

such that major conflicts between short-run desires and long-run



10

imperatives do not arise? A first step would seem to consist of
finding ways to measure these aspects, so that we can identify when,
which and why difficulties have occurred. In this study we shall show
that the recent econometrics literature on Co-Integration and Error
Correction offers a suitable framework for such measurement. These
recent developments are designed to disentangle short- and long—-run
strands in economic behaviour, which makes them fit for present

purposes.

This illustrative sketch of the Dutch experience also suggests
that our analysis of budgetary behaviour should pay attention to all
budgetary instruments simultaneously. If we are to capture the
interplay between short- and long—run components in this behaviour,
then the interaction between budget instruments will have to be
taken into account. The practical experience that budget-—wide
"tension” (due for example to excessive public debt) may disturb
otherwise desirable budgetary patterns, deserves our full

consideration.

In Chapter 3, I shall formulate a theoretical framework which
will allow us to combine the aspects referred to above and to study
them empirically. Using a Co-Integration approach, Chapter 4
identifies one type of long—-run "tension"” in the public finances of
the United States, namely that originating from the government's
desire to stabilise real interest payments on Federal debt as a
percentage of national income. After an historical account of recent
developments in the economy and public finances of the Netherlands in
Chapter 35, the chapter that follows presents an estimation of the

theoretical framework of Chapter 3 with Dutch quarterly data aover

1960-1982.
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As remarked in Section 1.2, we would ideally like to estimate a
madel for the public and private sectors simultaneously in order to
avoid invalid conditioning. However, the empirical analysis of Chapter
6 will show that we can model public financial behaviour largely
conditional on lagged information. In conjunction with the fact that
pur error processes will be innovations, this means that for
purposes of estimation we are allowed to model public sector
behaviour separately. Current—-dated explanatory variables will be
treated with care, and in this context the use of quarterly data will

prove advantageous.

At various points we shall compare our results with those of
Barro (1979,1980,1984a), who formulated and estimated an influential
model of public debt creation. The basic idea of his model is that,
given the path of public spending, governments smooth tax rates over
time in order to minimise the excess burden of distortive taxation.
This implies that public debt creation absorbs the deviations of
public spending and national income from trend. While in agreement
with the basic notion that it may be sensible to smooth tax rates

over time, our approach differs from that of Barro in two major

respects.

In the first place, we diverge in our theoretical justification
for the optimality of tax smoothing. Barro's argument, which will be
further introduced in the following chapters, is based on the
"Ricardian Neutrality Proposition” of the public debt [Barro (1974)). In
Chapter 2 we show that the combination of Barro's first-order
neutrality proposition with a second-order excess burden of taxation
is not a natural one [Flemming (1983) calls this specification of the

excess burden 'essentially arbitrary'l. We develop an alternative
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which acknowledges the non-neutral effects of public financing, even
if most of the assumptions for the "Ricardian Neutrality Proposition”

are accepted, and comment on wider implications for the theory of

public financial behaviour.

Our second divergence from the Barro approach concerns the
empirical implementation of the tax smoothing idea. In the Barro
approach, only the planned tax/income ratio is constant [see Barro
(1979) for the derivation of the planned ratio, which equals the
present value of future expenditure divided by that of future
incomel. Changes in this ratio reflect new information about public
spending and other variables only. In Barro's empirical work, this is
translated into a path for the deficit which absorbs deviations of
spending and national income from trend [equation (4.1) belowl. In our
model of Chapter 3, however, we also attach casts to changing
taxation itself and thus express the idea that not only planned but
also actual tax rates may be smoothed. We shall find in Chapter 6
that the tax/income ratio in the Netherlands has been smoothed in
such a fashion. Furthermore, and this is an important extension, we
involve public spending in the smoothing process as well. The Barro
analysis is conditional on current spending. In our Dutch model of
Chapter &6, we shall demonstrate that this is unnecessary and that it
can be incorrect empirically. Finally, unlike Barro who confines his
attention to the debt equation only, we develop and estimate a model
for the budget as a whole in order to grant a systematic and

measurable role to "tension" in the budget.
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1.4. Summary

In his "Guide To Public Sector Debt And Deficits”, Buiter (1985,
p-. 60) concludes that the faormulation of a measure for the stance of

fiscal policy requires the following:

'(1) A model of the economy [...].

(2) A specification of the length of the run over which
one wishes to measure the impact of fiscal policy.

(3) A full specification of the benchmark and the
alternative policies. This includes the following:

(a) How fiscal policy is parameterised (the tax and
spending functions).

(b) How monetary and financial policy are parameterised
L...1.

(4) A full specification of how information about the
changes in fiscal and financial policy actions or
rules is disseminated to and processed by the
private sector. This includes at least a
characterisation of the unanticipated—-anticipated,
current—future, and permanent—transitory aspects
of the policy change.'’

He goes on to observe that:

'All this is hard work. It is also essential for informed
policy debate. It is possible that there are reasonable
shortcuts, but we won't know this until we have first
obtained the results from following the correct
procedures which can then be compared with the answers
suggested by seat-of-the—-pants methods.'

This study of regular patterns in public financial behaviour and their
measurement is intended to add to our understanding of points (3)
and (4) in quote number one, and forms an illustration of the first

point in quote number two.
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CHAPTER 2. THE OPTIMALITY OF DYNAMIC TAX SMOOTHING

2.1. Introduction

What motivates government in the determination of its budgetary
policy? In an effort to shed some theoretical light on this guestion,
the present chapter focusses on the desirability of dynamic tax

smoothing. It aims at doing three things.

First, it asks under what conditions dynamic smoothing of tax
rates is an optimal policy. The chapter contains a two—period model
of the economy in which the effects of public financial policy are
fully neutral except for the distortive impact of income taxation.
This enables us to utilise and extend results from the literature on

optimally uniform commodity taxation.

Second, the chapter derives a money—metric measure for the
welfare cost of sub-optimal patterns of taxation. Having established
under what conditions tax smoothing is optimal, we study under what
circumstances deviations fraom the optimal policy carry serious

consequences. The relevance of the distinction between conditions for

optimally uniform taxation and the size of losses due to sub-optimal

taxation is illustrated by the next aim.

Third, we apply the preceding analysis in a brief assessment of
the thearetical foundation of the Barro (1979,1980,1984a) model of
public financial behaviour. The chapter supports Barro's claim, that
under reasonable assumptions the intertemporal smoothing of taxation

is a sensible economic policy. Contrary to the Barra argument,
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however, the rationale for tax smoothing crucially depends on non-—
neutrality of the public finances. ODur model allows us to focus on
policy effects which are usually seen as second—order ones
associated with public finance theory, and to explore their

relationship with the usual first-order effects in standard macro

models.

The setup is as follows. In Section 2.2, I present a two—period model
of the excess burden of income taxation and derive the necessary
and sufficient condition for optimally uniform intertemporal taxation.
Section 2.3 explores the relationship between alternative sets of
sufficient conditions for this optimality. The dependence of the cost
of sub—optimal taxation on the underlying structure of preferences
is the subject of Section 2.4, which also mentions implications for
recent developments in the theory of public financial behaviour.

Section 2.5 briefly concludes.

2.2. A Necessary and Sufficient Condition for Tax Smoothing

The choice between debt or tax financing involves essential
dynamic aspects. A simple dynamic framework for analysing this choice
is the two-period model to be presented shortly. This model contains
a representative consumer, a representative producer, and the
government.! There are two traded "goods” (consumption and labour),

and there is one traded financial asset (government bonds).

Two simplifications ask for comment. I shall not model a money
market, since its presence would not add much of conceptual interest

to the argument, but would complicate the analysis unnecessarily. The
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second simplification concerns the status of pre-tax prices and
wages. I assume both to be exogenous to the model, which is a fairly
conventional simplifying assumption in the optimal taxation literature.
The endaogeneity of prices and wages would add to the variety of
insights to be gained from this model, but would at the same time
obscure the main argument. This also holds for capital formation,
from which I abstract. Consequently, the interest rate is not
determined within the model. One could either think of a small open
economy model, or leave it to be determined elsewhere in the
economy. Although of course the model is artificial, it serves well to

make the relevant points.

The agents in the economy know that life lasts for two periods
only, and hold correct expectations for the second period with
certainty during the first. In summary, there cannot be any non-—
neutrality of the public finances caused by uncertainty, by
contemporary distribution effects between different types of
consumers and/or producers and by intertemporal distribution effects
due to imperfect intergenerational chains. Throughout the analysis all
such potential causes for non—neutrality remain excluded. All the
assumptions needed for the Ricardian Neutrality Proposition of the
public debt [Barra (1974)] hold, except of course the assumption of

lump—sum taxes as we shall see below.

The consumer maximises utility U subject to the period 1 and

period 2 budget restrictions. In direct utility terms this problem can

be written as:?
max U = U(L*,L2%c?,c?) (2.1)

subject to:
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wWol(l-rL! + p*ict + B = wel(l-rH)I (2.2)
w*2(1-72)LZ + p*2c? = w2(1-13)[2 + (1+r)B (2.3)

where L represents leisure, ¢ consumption, w* the pre—-tax wage rate,
p* the price of the consumption good, v the proportional income tax
rate (Ozvtel, i=1,2), I the caonsumer's total time endowment, B

government bonds, and r the interest rate.

Notice that only labour income is taxed, and that the tax
scheme is restricted to proportional taxation. The choice of tax
system is dictated by the problem at hand and I do not consider any

other system in this chapter.

1 confine the analysis to income taxation for two reasons.
First, income tax is the largest relatively homogeneous tax category
in most modern Western economies. This supports the choice to have
a single income tax rate in each period. The consumption scalars in
this model can be interpreted as vectors, without affecting the
analysis at all. I shall do so when commenting on the restrictiveness
of consumption/labour separability below. Second, by modelling income
taxation the importance of the labour supply schedule for this type

of dynamic analysis can be highlighted.3

Notice that government expenditure, which will be introduced
shortly, does not appear in the consumer's utility function. In all
that follows, I take government expenditure to be exogenous.
Formally, it could be endogenised in the utility function (2.1) in a
separable way. In the next chapter, which formulates a transition
from theory to empirical applications, public spending will be treated
as endogenous. The exogeneity which I assume here serves the

expositional clarity of this theoretical chapter.
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As can be seen from (2.2), the consumer spends his period 1 time
endowment (valued at the post-tax wage rate) on consumption, leisure,
and on the purchase of government bonds. In period 2, principal plus
interest on these bonds is paid, and total disposable income is spent
on consumption and leisure. Given that there are no restrictions on

public borrowing/lending B, and redefining the price-wage vector as:
pl=p*!, wi=w"l, p2=p*2/(1+r), w=w"2/(1+r)

we can without any further assumptions collapse the two budget

constraints into a single overall restriction by substituting out for

B:

witl—r)L! + w23(1-7r2)L2 + p!c! + p?c2 = W (2.4)
where intertemporal wealth W is defined as:

W = wil—7")I! + w2(1—73)]2 (2.5)

By analogy, the government is represented by two budget restrictions

which can be combined into the overall budget:

T = pig! + p2g? (2.6)
where the intertemporal tax take T is defined as:

T = v'wi{I-L?Y) + T2Ww2(I2-L2) (2.7)

Notice that (I-L) equals the supply of labour. In period 1, public
spending g is financed by income taxation and debt creation, whereas
in period 2 both public spending and debt servicing costs are
financed by income taxation only. I assume that it is feasible to
raise the tax revenue required to finance the given present

discounted value of public spending, as formalised in (2.6).



19

The central question concerns the determination of tax rates !
and T2. Under what circumstances is it optimal for government to
smooth tax rates (ri=r2), and what would then be the cost of not
smoothing them (r'¥r2)? Given the exogeneity of public spending and
given budget constraint (2.6), the government has one degree of
freedom at its disposal. A variety of possible objectives for its use
can be thought of [e.q. Atkinson (1982)]. In this economy with one
representative consumer, the government goal of maximising citizens'
utility U forms the natural choice. While setting its tax parameters,
the government manipulates the consumer's budget constraint (2.4) in

such a way as to enable the consumer to reach a high level of

utility.

It is convenient to represent the consumer's preferences by the
dual of the direct utility maximisation problem presented above. We
can write the consumer's expenditure function E with all the usual

properties [Deaton and Muellbauer (1980)] as:
Elwi(l—71),w2—-72),pt,p3,Ul

E is a monotone increasing function of utility U. As explained more
fully by Diamond and McFadden (1974), it can provide a neat money-—
metric measure for utility loss due to distortionary influences of
taxation. It will also enable us to derive an expression for the size
of this loss which makes the importance of the labour supply
schedule apparent in a convenient way. In the following, E, will be
the partial derivative of the expenditure function with respect to
its i—th argument (i=l,...,4), which equals the compensated or Hicksian
demand for good i. Notation for second derivatives will be chosen

analogously. Arguments of partial derivatives are deleted.
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I define the social deadweight loss £ as 'the excess of the
income we must give a consumer to restore him to his pretax

indifference curve over the tax revenue collected from him' [Diamond

and McFadden (1974), Section 3J:4

[

[E - (Ww'=r)I' + w2(1—-73)I23]1 - T (2.8)

In the absence of taxation the deadweight loss is zero. Taxation will

involve distortions, and thus cause a loss.

The government's problem is to minimise loss (2.8), while keeping
the total tax take T constant as dictated by its budget constraint
(2.6).° The marginal loss of increasing r!, while adjusting 2 to stay

within the limits of the budget, amounts to:
(de/drvt)y = (82/67r) + (dr2/dr )+ (&6R/7E7%2)

where subscript T stands for holding the total tax take T constant.
Using: (dv2/da!)y=—(aT/a7* )/ {(&T/6712) and equatians (2.6), (2.7) and (2.8)

we can write this in wage elasticity terms as:

1

1-r?

(de¢/dxt)y = w'w2(I*~E,) (I2-E2) L (@!t-—@2') (2.9)

2
- o (e?-et2) 1/ (8T/61%)

where e!’=dlog{l'—-E;)dlog{wil-r14)}, i,7=1,2. Notice that e!’ are wage

elasticities of labour supply, not of leisure demand.

When optimising, the government sets (d2/d~r!); equal to zero.

Inspection of (2.9) shows that the necessary and sufficient condition

for the optimality of tax smoothing (r'=v2) is:*
el + el'2 = 2! + e=22 (2.10)

This condition is necessary only at the optimum itself. Tax smoothing

is optimal if, in percentage terms, an equal change in both elements
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of the net wage vector has identical aggregate consequences for
labour supply in both periods. Using the homogeneity of E;;, we can

write:
et + et2 + 'S + !4 =0 »1=1,2,

where e!3 and e!“4 are elasticities of labour supply with respect to
prices of consumption goods. 1f there is some price index for the two
consumption goods (naturally homegeneous of degree one in p* and p?),

then this can be rewritten as:
et! + g2 + pt° = 0 vi=1,2,

where e!° is the elasticity of labour supply in period i with respect
to the (intertemporal) consumption price index. Condition (2.10) can
thus be reinterpreted as the requirement that e!3S+e!4=e?3+e24 or
that e!°=e?°. Tax smoothing is optimal if labour supply interacts with
consumption (taken as an intertemporal totality) in an identical way
in both periods. This is a generalisation of Corlett and Hague (19353,
who consider taxation of two goods in a three—good world. The next

section considers conditions on preferences which imply (2.10) and are

therefore sufficient for tax smoothing.

2.3. Two Types of Sufficient Conditions for Tax Smoothing

The first set of sufficient conditions requires implicit
separability of labour supply from consumption, which is shown to be
substantially less restrictive than the setting Barro proposes as
the microeconomic background for his theory of public financial policy

[(Barro (1979, +n. 7)]. The latter involves an application of the work
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of Sandmo (1974) and Sadka (1977) on uniform commodity taxation to
this dynamic taxation model. The former builds on work by Deaton
(1979,1981a) on the same subject. The second set of assumptions,
based on a dynamic symmetry argument, may prove even less

restrictive than the implicit separability requirement.

2.3.a Separability

This sub-section presents "separability—-type" conditions on
preferences under which uniform taxation is optimal. In order to
guarantee optimally uniform taxation, these conditions should at

least imply (2.10), which has been shown to be necessary.

Consider the following non-restrictive way of writing E:

E = wii—-1)I' + w2(—-12)I2
+ FLfw d—7")w2(—-72),p*,p2,Ud,pt,p3,U] (2.11)

where F and f are functions such that E is a proper expenditure
function. Without loss of generality, F and f can be taken to be
homogeneocus of degree ohe in (f,p',p2) and {w'{—r!),w2(1—-12),pt,p23,
respectively. The fact that (2.11) is perfectly general can be
understood by removing (p!,p?,U) as a separate argument of F without
loss of generality, and by realising that both I' and I? may be

parameters of f. The following analysis will clarify why the notation

of (2.11) is advantageous.

The version of tax smoothing condition (2.10) that goes with

(2.11) is:

fo.lw (1-72)F ; +w2(1-12)F; 2] = f w7 )f; +w2(1—12)F,,] (2.12)

where dots denote multiplication.
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We want to avoid f,;=f2=0 because it would entail zero
consumption in both periods, and f;Efz#O because it will appear in a
more general form in Sub—-Section 2.3.b. This means that both terms in
square brackets in (2.12) should be zero for (2.12) to hold for any
wage—price vector. This will be true if and only if ¥, and f. are
homogeneous of degree zero in the net-wage vector only, which is

equivalent to requiring a restricted form of (2.11):
E = wi(l—71)I' + w2(1—-12)I2
+ FLf*{wi{d—7at),w2—72),Ud,p*,p2,U] (2.13)

This is the straightforward analogue for optimally uniform
dynamic income taxation of the result for commodity taxation obtained
by Deaton (1979,1981a). In (2.13) labour supply can be said to be
"implicitly separable" from consumption [cf. Deaton and Muellbauer
(1980, pp. 133-7)1. This precludes close substitution or
complementarity between labour supply (leisure) and consumption within
the period. Taking the consumption variables as vectors, it is clear
that the exclusion of a close contemporaneous relationship between
leisure and, say, skiing equipment may be serious. On the other
hand, if the model is interpreted as describing the long-run
development of an economy rather than short-run fluctuations, and

consumption stands for a broad group, then this may be less serious.

It is straightforward to show that the background which Barro
(1979) suggests for his model of tax smoothing is unnecessarily
restrictive. He proposes a combination of weak separability of
leisure from consumption with equal wealth elasticities of labour
supply in each period. This set of assumptions obviously does not
imply f:=f: in (2.11). It has just been shown that in the category of

"separability—-type" conditions, implicit separability (2.13) is necessary
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for (2.10) if we exclude f,=f.. Therefore, in order for the Sandmo-
Sadka—-Barro set of conditions to be sufficient faor (2.10), it must be
sufficient for (2.13) as well. It is well known that the intersection of
weak and implicit separability is the case of "homothetic separability”

(Gorman (1976), Blackorby et al. (1978, Theorem 4.4), and Deaton

(1981a)3:
E = wi{l—vI' + w2(1—-72)12
+ FLf**{w'{1—11)w2(1~12)},p,p2,U] (2.14)

This is clearly more restrictive than (2.13). It is easily checked that
(2.14) entails equal wealth elasticities of labour supply, by

establishing that &U(I!'-E,;)/(I2—E2)1/&U=0.

2.3.b Symmetry

In essence, the symmetry argument maintains that tax smoothing
is optimal if economic conditions are similar in the two periods and
preferences are symmetric (and sufficiently smooth and convex). No
further conditions on the shape of preferences are required. In
contrast wit.h the separability arguments above, this condition is

required to hold only at the optimum.

Suppose the consumer's expenditure function is symmetric in

labour, i.e.z?
Elw'-o)w?(1-713),pt,p2,Ul = Elw2(1-712)wid—72),p!,p3,U] (2.15)
From this it follows that the two equalities:
Eilwi(l—-r)w2—r2)pl,p%,Ul = E2lwi(l—1')w2(1—r32),pt,p3,Ul
Eilwi(l—r),w2(1—-72),pt,p2,Ul = Ez2lw!l—71)w2(1—-v2),pt,p2,U] (2.16)

hold at least where the after—tax wage rates are equal:
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wil-r1) = w3(1-13) (2.17)

If the consumer's preferences are sufficiently smooth and convex,

(2.17) is indeed a necessary condition for (2.16). Substitution of (2.16)

into the condition for optimality of tax smoothing (2.10) shows that,
provided the initial time endowments and the discounted pre—tax
wages are equal (I'=I2 and w!=w?), tax smoothing is optimal since it
guarantees that (2.17) holds. It appears that symmetry entails tax
smoothing by implying that e!!=e?*2 and e!Z*=e?! hold at the optimum,-

which in turn implies (2.10).

Notice that this set of conditions is less restrictive than
£, 5427{_0 of Sub—Section 2.3.a, which would cause (2.10) to hold for any
net-wage vector. The present set does not entail any restrictions on
preferences, except that they are symmetric between the present and
the future. Although for an individual consumer that may not be
very realistic, for society as a whole (with many overlapping
generations) it may be a lot less unrealistic. The entire set of
conditions of this sub-section could go through in a setting with
economic growth, to which the model can be extended without

conceptual difficulty.

2.4. The Cost of Sub-Optimal Taxation

We can now use the expression for the excess burden of
taxation to assess the compatibility of optimally smooth taxation and
the macroeconomic neutrality of public debt. For that purpose,

substitute (2.7) and (2.10) in (2.9) to obtain:
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arl nrz
(dR/dri)r = wi(I*-E.) (@' -e2) (e = 73/ (2.18)
(1~- T"—".f-reZI - T"'—."l:;ezz)

Under "separability—-type" conditions for smoothing, (2.18) holds
for any net-wage vector. The corresponding expression under
symmetry, where (2.18) holds only at the optimum, is more complicated
but the qualitative results below are the same — reason to confine
ourselves to (2.18). This expression provides the desired link between
optimality considerations usually associated with public finance

theory, and policy effects which are found in standard macroeconomic

models.

The loss due to an uneven pattern of taxation can be
calculated by comparing the laoss 2 at e.g. rv*=k712<{r? with the loss at
ri*=42, Equivalently, we can integrate the marginal loss given in (2.18)
over v!', running from kr? to 2. Consequently, inspection of (2.18) will
yield insight into the factors determining the order of magnitude of
such losses. Intuitively, one would expect that the more elastic the
iabour supply schedules (the greater e!!* and e22) and the smaller in
absolute terms the intertemporal elasticities of substitution (e'2 and
ez2t), the greater will be the utility loss due to uneven taxation.

With some qualifications, this appears to be correct.

Suppose we want to know the importance of e!! (or e22) for such
loss. In (2.18) we can vary e'! freely, keeping e!?2 and e%! constant,
as long as (2.10) remains satisfied. This is warranted if we vary e?!!
and e2*2? in exactly the same way, which also justifies the
approximation that E,; in (2.18) remains unaffected. Keeping everything

else constant, and after substitution for e?*2 from (2.10); we can
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indeed derive from (2.18) that a greater own-wage elasticity of labour

supply increases the loss due to uneven taxation.®

Whereas for the own—-wage effect this result is unambiguous,
such is not the case for the cross—wage effects. Greater
intertemporal substitution only leads to smaller utility losses due
to uneven taxation if the own—-wage elasticities are sufficiently
large and the tax rates are sufficiently high.” The argument for the
symmetry case should be conducted in terms of (2.9), and leads to the

same qualitative results.

The usual notion of macroeconomic public debt neutrality entails
that a shift in the debt/tax mix to finance given public spending does
not have any consequences for variables such as production and
employment. In this model, debt neutrality would be a fair
approximation of reality if all labour supply elasticities were close
to zero. Hawever, it is clear from (2.18) that in that case tax
smoothing loses its rationale. The loss of not smoothing will of
course tend to zero if the distortive impact of taxation becomes
negligible. The theoretical model of Barro (1979,1980,1984a) is an
approximation to this limiting case. Barro models government
behaviour as being guided by the goal of a minimal present discounted
value of expected future costs incurred in the tax generating
process. These costs (representing the excess burden of taxation)
are taken to be homogeneocus of degree one in the tax take and
national income, so that a constant planned future tax/income ratio
results as the optimal policy. To derive this result, Barro accepts
the Ricardian Neutrality Propasition of public debt as a valid first-

order assumption, so that variables such as national income remain

unaffected by the debt/tax choice.



28

While tax smoothing may definitely be a sensible policy, it
appears that its explicit foundation in the non—-neutrality of the
public finances may have significant empirical implications. In this
theory of public financial behaviour, which is based on the deadweight
burden of taxation, there exists no a priori justification for
assuming that variables such as national income, prices and interest
rates remain unaffected by the government's policy choices. This
forms a potential source of simultaneity, even if one is prepared to
make most of the strong assumptions for the Ricardian Neutrality
Proposition. The ecanometric problems of simultaneity are well-known,
as are means to deal with them [e.g. Engle et al. (1983), Hendry and
Richard (1983), and Maddala (1981)]). Barro (1979,1980,1984a) and
Canarella and Garston (1983) do not take these potentially serious
simultaneity effects into account [see also Bomhoff (1982) and
Kremers (1983)]). It is unclear how sustainable empirical progress in
this field can be made without acknowledging the potential non-
neutralities of the public finances. The following chapters will pay

careful attention to this issue.

Furthermore, the proposition of Kydland and Prescott (1980, p.
186) [cf. Barro (1979, fn. 7)1, that the cost of sub-optimal distortive
taxation is larger the stronger intertemporal substitution, must be
qualified. It has been shown above that implicit separability between

labour supply and consumption is a sufficient condition for the

optimality of tax smoothing. Implicit separability entails that the
decision on how to distribute the total (long-run, life—time) labour
supply over the present and the future depends on the relative
after—-tax wages and total utility only [Deaton and Muellbauer (1980,
p- 136)1. Such a scenario would intuitively seem to combine quite

naturally with strong intertemporal labour supply substitution. This
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does, however, not have any bearing on the costs of sub—optimal
taxation. It appears that those costs are only positively related to
strong intertemporal substitution if labour supply is relatively

insensitive to changes in the contemporaneous tax rate (fn. 9).

2.9. Conclusion

This chapter presents general conditions under which dynamic
tax smoothing may be a sensible public financial policy. The character
of the underlying model seems at least to justify the application of
its results to long-run developments in the economy, around which
short-run movements can fluctuate. The short-run validity of the
Ricardian Neutrality Proposition, whose assumptions underly the
model, has been widely criticised [e.g. Buiter and Tobin (1979),
Feldstein (1982) and Blanchard (1985)]. If one would nevertheless wish
to apply this type of approach to the short run [as Barro
(1979,1980,1984a) and Kydland and Prescott (1980) dol, then this
chapter clarifies the role of intertemporal substitution and justifies
the optimality of tax smoothing with an explicit assessment of the
distortive impact of this aspect of public financial policy.
Nevertheless, in the remainder of this study we shall assign the
theory of this chapter a role at the long-run background of the more
general model of public financial behaviour which will be presented

next in Chapter 3.
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Footnotes Chapter 2.

i

The concepts of a representative consumer and a representative
producer are aerely convenient artefacts, which enable us to analyse
aggregate behaviour as a function of aggregate prices, outlays and
$0 on. An analysis of the conditions under which such aggregation of
individual consusers and producers is feasible is beyond the scope

of this study. For an introduction, see Deaton and Muellbauer (1980,
Chapter &).

Throughout the rest of the chapter, the convention will be that
subscripts denote partial derivatives, and superscripts denote
periods. Furthermore, I assume preferences to be smoothly convex, 80
that all the usual properties of the expenditure function apply.

In an optimal taxation model, which is aiming at the greatest
possible generality, one usually assigns the consusers initial
endowsents of all the goods in the economy. In such a model, the
choice of one untaxed good as the numeraire does not introduce any
asyametries [Deaton (1981ib)J. Since the present optimal taxation
problem originates from a particular macroeconomic problea, I have
traded generality for expositional clarity by modelling two untaxed
goods with no endowments, and two taxed goods with endowments.

Assuming that U is feasible. The choice of benchmark utility is
not isportant in this context.

This leads to the same solution as the maximisation of U subject
to both E=WN and (2.4) in compensated demand fora.

Provided we rule out e!i=e2! and e2==p'2, It is reasonable to take
e*t,e*2>0 and e'2,e2'<0, &T/6+* and I*-E;, are assumed to be
strictly positive and finite, i=1,2, which rules out anosalies which
this chapter is not interested in. Sufficiently close to the
optimums, where p'l+et2gp224p2t  gepcond-order conditions can be
checked in (2.9). If r2)>1*, it shows that an increase in r* will
decrease loss t, just as required.

The sysmetry defined in (2.15) is equivalent near the optimum to
syasetry in the consumer's direct utility function:

UiL*,L2,c?*,c®*) = U(LZ2,L*,c*,c®)

This can easily be seen by realising that where w!(1-7!)ew2(1-72),
the optimisation problems which underlies the expenditure function is
entirely symaetric in labour if the direct utility function is
syametric as above.

Provided 8T/612)0, the derivative of (dt/dr*)+y with respect to et!!
is negative for t'<r2 and positive for 7*>r2. The loss due to uneven
taxation relative to the loss at r'=712 therefore increases with et*t.

Provided 6T/46r2)0, the derivative of (dt/dr*)y with respect to (-
e?') is negative for r*<(v2 and positive for 1*>r2 if and only if:

Tl 1-2
e“ + — '22 > 1
{-rt {-x2

or, equivalently:

(S§(I*-Ey) /82 M2/ (I*-Ey)] + [&(12-E2)/8722072/(12-E2)) ¢ -1



3]

The sum of the “"own-tax® elasticities of labour supply in period 1
and in period 2 should be sufficiently large in absolute terms.
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CHAPTER 3. PLANS, BUFFERS, AND UNCERTAINTY IN PUBLIC

FINANCIAL POLICY

3.1. Introduction

In order to offer scope for capturing observed policy patterns,
an empirical model of the public finances may pay attention at least
to the +following three aspects of budgetary policy. First, policy is
made against the background of some long-run notions about the size
and role of government in society and within the limits of its
borrowing collateral. Second, in the short run policy can react to
new information and to cyclical developments in the economy. Third,
the empirical model should pay attention to the way in which the
government embeds these short-run reactions in a medium—term effort

to move the budget towards its long—run targets.

One example of a long-run target would be a set of constant
ratios of spending, taxation and, say, the national debt over national
income. The approach suggested below allows such long—run targets to
be dependent on other variables (such as the interest rate) in a
flexible way. However, it does not impose these targets on the datag
they merely emerge as the hypothetical long—run trends underlying

the estimated short-run dynamics.

The models of Barro (1979) and of Chapter 2 offer one type of
theoretical rationale for these long-run targets. It may be noted,
however, that other academic disciplines have provided other

considerations on the level of government spending and on the
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determinants of taxation. An example from the political science
literature is Cameron (1978), who explains the size of government by
the state of development of the economy; the traditional tax
structure; the political system and partisan setting; the
institutional structure of government; and the openness of the
economy. Following Downs (1957) the economics profession came to
appreciate and study the relationship between politics and economics,
which also led to studies of the size and operation of government
[for examples and references, see Alt (1979), Meltzer and Richard

(1981) and Borooah and Van der Ploeqg (1983)1.

This chapter builds on that literature. For reasons of
presentation, I assume that the government has constant ratios of
spending, taxation and the stock of public debt over national income
as its long-run targets. It will become clear in the course of the
argument that both this theoretical approach and its empirical
implementation are more flexible than they may seem at first sight.
It is straightforward to make the targets dependent on other

relevant variables, or to incorporate slow, trendwise movements of

them.

The second aspect of a potentially useful model concerns the
short run. How does the budget react to short-run developments in
the economy? This is the realm of macroeconomic stabilisation policy.
Given the underlying long-run pattern, it is desirable that the model
allows explicit measurement of short-run impact reactions of the

budget to business cycles in the economy.

However, practical policymaking experience offers an abundance
of evidence of potential conflict between long-run and short-run

aspects of government budgets. The policymaker has to weigh the
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benefits of short-run stabilisation (or other) policies against the
background of a long-run desired state of the budget. For example, if
the stock of public debt is already very large the government may be
more reluctant to engage in an expansionary policy than when the
debt is close to target. An analysis of the public finances which
ignores the day—to—day relevance of this interplay between short-run
desires and long-run imperatives is in danger of being unrealistic. As
a third aspect of our model, it will offer the opportunity to actually
measure the extent to which short—-run stabilisation policy is

hampered by long—run control considerations.

In summary, the model to be presented shartly follows Barro
(1979) in assuming a given long-run target for public spending.
However, Barro assumes spending to be exogenous also on the short
run. The present model engages not only taxation and debt creation
but also spending in an effort to control the budget, in a way that
satisfies short-run objectives and simultaneously aobserves long—run
constraints. Furthermore, we do not impase those long—run targets on

the data; they merely appear as the underlying long-run patterns.

Unlike Barro, I also include long—run targets for taxation and
the public debt (or interest payments). These long-run targets are
mutually consistent, by being required to satisfy the long-run budget

constraint. Unlike Barro (1979, p. 942), we thus explicitly represent

the government's interest to remain within the limits of its long-run
collateral. The model of Barro does not have any target for the
public debt. Our incorporation of long-run requirements for all the
budgetary instruments introduces "tension" into the budget. For
example, if interest payments are far above target, then there will

be pressure on both spending and taxation to temporarily reduce
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deficits and thus also the future stock of debt and future interest
payments. The empirical importance of this aspect of the model will
be illustrated with U.S. data in Chapter 4. A different approach to
the same phenomenon is offered by Hamilton and Flavin (19835), who
present a variety of direct tests of the proposition that there are
lang—run limits on public borrowing. Their findings with postwar U.S.
data lead to the conclusion that 'the government must promise

creditors that it will balance the budget in expected present-value

terms'.

The setup of this chapter is as follows. In Section 3.2 1
introduce the distinction between long—run targets, short-run plans,
and short-run realisations. Section 3.3 formalizes the planning side
of the model. The resulting planned policy rule is supplemented with a
stochastic structure in Section 3.4, which is followed by a discussion

of budget buffers in Section 3.5.

Twao features of the model must be noted at the outset. First,
in this chapter I do not model government money creation explicitly.
It can be introduced in a straightforward manner by writing the |
public debt variable as consisting of two components: funded debt and
floating debt or money. Monetary <financing will be included in the

empirical work on the Netherlands in Chapter 6.

Second, something must be said on the logical structure of the
planning process. This process is taken to consist of two stages. In
the first stage, the government forms itself an opinion on long-run
targets, and also on the extent to which it would wish the budget to
behave in a countercyclical fashion. In the second stage, which is
conditional on the first one, it implements the policy by formulating

budget plans for the next few years. The two ingredients of the
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first stage can be found as parameters in the second, which contains
parameters for long-run targets and parameters for "the degree of
countercyclical fluctuation"” of the deficit. In Section 3.6, which
concludes this chapter, I shall suggest how future work might
integrate these two stages. For present purposes it will prove
clarifying to treat them separately. In my view the model of budget
planning which I present in this chapter is helpful, but the

subsequent analysis of budgetary uncertainty is not restricted to

this particular approach.

S.2. Three Levels of the Budget Constraint

In this chapter 1 consider four main components of the budget:

taxation (T.), public debt creation [(B:-B..,), where B. is the stock of

debt at the end of period t], interest payments on the public debt [
Ie=r¢-1B¢-1, where r. is the interest ratel, and public expenditure

net of interest payments (G.).

The period t can be thought of as a fiscal year. For simplicity
I assume all public debt to be one—period bonds, but one may also
think of 1 as the average maturity and r.-. as the effective
interest rate. Inflation is absent so that everything is in real

terms. These abstractions will of course be relaxed in the empirical

applications below.
The budget constraint can be written as:

Gg + rg-;Bt-g = Tt + (Bt‘_Bt-;) + Qt (3.1)



37

where Q. is an item beyond the government's short— to medium—-term
control. I model this term because in the Dutch application below the
revenues from natural gas exploitation play a major role in the
budget. These revenues are not part of the budget control process
in the normal way, and especially uncertainty around their future
values is a relevantl phenomenon in the planning process. The

presence of Q. will suggest ways of treating such off-control items.

Although ultimately we are interested in evaluating observed

budgetary patterns, it is important to distinguish three levels at

which the budget equation must be satisfied.

In the first place, the government's long-run objectives should
be consistent with the long—run budget constraint. As announced in
the previous section, this chapter formulates the long—-run objectives

as ratios of budget variables over national income:
~ ~ fa d
Te/Ye=0, G/Y=§ and B./Y.=g 3.2)

It remains an open question whether to incorporate a target
for the debt or for interest payments. We proceed with (3.2) because
it will enable us to concentrate on one—period-ahead planning.
Nevertheless, a reformulation in terms of a target for 1./Y. is
straightforward, and indeed in the following chapter I shall argue
that since the 1930s U.S. governments have been targeting this real
interest/income ratio. It may also be preferable to analyse the
constancy of the ratio of two flow variables (I./Y.), rather than the
constancy of the ratio of a stock and a flow (B./Y.). Nevertheless,
for reasons of notation I proceed with a target for B./Y. in this

chapter.
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Finally, the off-control variable @. should behave in a way
which is consistent with the long-run budget. I assume that in the
long run Q. converges on a constant fraction of national income:

ny

Qe/Ye = v (3.3)

Naotice that this fraction might well be zero, so that the setup can

cater for temporary phenomena such as the natural gas boom in the

Netherlands.

For compatibility with budget constraint (3.1); which must hold in

the long run, the targets (3.2) and the fraction (3.3) must satisfy:
(0d ~ ~s ~
g + gr—my/{1+w) = @ + v (3.4)

where w is the long-run rate of growth of Y, and in view of (3.2, 3)

also of the variables in the budget.

The fact that long-run targets must satisfy the budget
constraint has an interesting implication for the approach of Barro
(1979,1980,1984a). In his model, government plans a constant ratio of
taxation over national income. Given the fact that there are limits
to the fraction of national income which can be assigned to public
spending G (both a lower and an upper limit - we model a
spending/income target but Barro assumes spending to be exogenous),
the budget constraint implies that there will also be limits to the
ratio of government interest payments over national income. In
Chapter 4, we shall show the empirical significance of this implication
by establishing that there has been a target for the ratio of real
interest payments over national income in the U.S., 1930-1983. This
phenomenon introduces "tension” into the budget. However, Barro does

not uncover any feedback on a debt-related variable because his
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tests are too restricted as we shall further substantiate in the

following chapter.

At the second level of the budget, the government at t-1
formulates a short-run plan for period t. Again, the planned
variables must satisfy the budget on an ex ante basis if the

planning method is to be consistent.

In the third place, the ex post realisations of budget plans by

detfinition have to satisfy (3.1)\.

Using the distinction between these three levels of budgeting,
at each of which the variables satisfy the budget equation, it
becomes feasible to study the interplay of long-run notions, short-—
run plans converging on those long—run notions, and short—-run

stochastic shocks to the budget. Since in reality these three levels

together result in actually aobserved policy patterns, an empirical

analysis of such patterns may fruitfully take this distinction into
account. The next section derives the government'’'s plans which are
meant to converge on its long-run targets, while the section after

that considers the stochastic side of the budget.

3.3. Budget Plans

Before proceeding to a formal description of budget planning,
let me first add a few more ingredients to the sketch which was
initiated above. The two—stage character of planning has already been
mentioned. Within that framework, the actual planning and control
process proposed here resembles that introduced by i.a. Richard

(1980), Hendry and von Ungern—-Sternberg (1981) and Hendry and Richard
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(1983). They provide an econometric framework within which the various
aspects of the budget alluded to above can be combined, and in which
these aspects can be linked directly to interpretable empirical

representations.

The first ingredient of our model is the government goal
function. As explained, the planning process should not require very
precise expectations on the state of the economy and of the public
finances in the distant future. Against the background of an
underlying notion of long—run developments, government plans actual
budgets for a few years ahead only. For mathematical convenience 1
derive the optimal policy for a one-year—ahead budget, but the

character of the control rule would not be altered if we extended

the planning horizon to several years [see e.q. Hendry and von

Ungern—Sternberg (1981), Anderson and Hendry (1984), and Nickell (1985)].

At the end of fiscal year t-1, the government has a plan
(", TP ,be®) for the budget of year t which minimises loss function
(3.5) below. Notation is chosen such that lowercase letters denote
the natural log of their uppercase equivalents. For example, g.* is
the log of planned public spending, 7. is that of taxation, and b.°r
of the public debt. I formulate the model in laogarithms straightaway
because the empirical specification will also be in logs. The latter is
motivated by the fact that a log-linear specification allows us to
estimate elasticities, which may at least potentially be stable. It
also offers considerable flexibility in imposing, manipulating and
testing linear parameter restrictions, and it results in a residual
which is a percentage of the level of the dependent variable.
However, as we shall see below the empirical specification of the

Dutch model will be slightly more hybrid than a pure log-linear one.
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The loss function is:
Le® = MilbeP—ye*—g1% + Aalge®-ye*—§1% + Aslr.P-y.*—61°
+ AalADP—(Be-2/Be-3)0be -1 2 + As[AGeP12 + ALOTPT?
- 227 LAbP—(B¢-2/B¢ - ;)b - s LAy, "1
- 22slAg.PMAy. "1 — Z22:[AT "M Ay."] (3.2

o/
where X0 (i=1,..,9), g=In(R), &=In(}), 6=1n(d), y.=In(Y.), Ayc"=ye"—Ye¢-1

with "e" denoting an expectation, and Ab."=b¢P-b¢-;.

The first three terms of goal function (3.5 refer to the cost
of being away from the long-run targets. This is the long—run

"driving—force” behind the model.

The next three terms attach costs to changing instrument
values and represent a "smoothing"” argument. Notice that I do not
attach costs to changing the stock of debt, but to changing the
government's recourse to the capital market. This is a flow, just as

spending and taxation. We can write that term as:
&tp"'(Bt—z/Bg— 1 )N)g- 1 = [(Btp“Bt- 1 )—(Bt- 1 "Bg-z)]/Bg_;

I use a common scaling factor B.-, because this seems to be the
closest way of attaching costs to changing the deficit (which may
itself be zero, and is therefore not suitable as a scaling factor). A
similar alternative would be to take simply (Ab.*-Ab.-,), but a
slightly different version is used here for presentational
consistency with the budget constraints (3.6) and (3.7) below, and with
the empirical analysis in Chapter 6. While this setup seems the most
natural one, we could easily change it and make it costly to change
the stock of debt or interest payments without affecting the

character of the resulting policy.
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The last three terms mitigate the cost of changing instrument
values if they move in the same direction as the target. Hendry and
von Ungern—Sternberg (1981) justify this type of term 'to allow more
adjustment at a given cost when [the targetl has changed than when
it is constant. By comparison, partial adjustment models enforce
quadratic adjustment costs irrespective of how much the target is
known to have changed'. In the present context these terms are given
quite a specific interpretation. As remarked, the second three terms
represent a "smoothing" argument, stemming from an economic analysis
of the distortionary impact of the budget {(see e.q. Chapter 2). Given
the fact that the government is targeting, say, the long—run
tax/income ratio, it yet remains to be determined whether this target
is to be pursued through smoothing the ratio of taxation over income
or through smoothing the tax take itself. The former would on the
short run yield more fluctuations in taxation, whereas the latter
would produce a more volatile tax/income ratio. The third set ot
terms in the loss function determines the degree to which government
smoothes the tax take or its ratio over national incame, and for
spending and the debt equivalently. For example, if le=A, we can
rewrite the relevant part of the cost function as Aidl{(vP—-ye*)(Te-s—
Ye-1)13, so that a pure case of tax ratio smoothing applies. If
0w\, the tax take will be smoothed relative to fluctuations in
incame. If Xe>)X., the tax take will converge along a path with larger
fluctuations than national income. Finally, if Ae¢=0 partial adjustment
results for the tax rate. A similar typology exists for spending and

the de<ficit.

We can thus interpret the third set of terms in the cost
function in the context of automatic stabilisation policy. As will be

shown below, the parameters XA,, Ae and As are the sole determinants
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of the degree to which the budget on_impact behaves in a

countercyclical fashion, and as such they have been determined in the
first stage of the planning process. From a countercyclical
perspective, it may seem odd that 1 assume X\;,le,\s20. Recall,
however, that the government tries to keep the long-run development
of the budget in line with that of national income, and that
simultaneously it endeavours to do that in a countercyclical pattern.
The latter is determined by the relative magnitudes of X;, Je, and e

together, and can be captured by As,As,A920 as we shall see below.

Of course one of the )\; (i=1,...,9 in the cost function could be
eliminated through suitable normalisation. The same is true for the
parameters from the long-run budget constraint (3.4). It is
furthermore not conventional to attach costs to changing the

government's indebtedness explicitly as in (3.5 [cf. Barro (1979 and

Chapter 21. However, I model all the terms and parameters of (3.3 so

as to be able to trace their respective roles in the optimal policy

rule derived below.

Notice, finally, that since the planning process evolves in

stages, this second stage is conditional on an expectation for Y.. It

will be interesting to endogenise Y. explicitly, and I shall comment on

such an integration of planning stages in Section 6.

The loss function (3.5) is to be minimised with respect to
instruments b.?, g.* and r.®?, subject to the budget constraint. Hence
we have to make a choice. Since the decision variables are in logs,
we need a log-linear approximation of the budget which itself is in
levels. First differences of budget constraint (3.1) can be

approximated fairly accurately by:
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[&)tp—(Bt-zlat—l)&)g_;] = (Gt-llBg-g)Mgp - (Tg-;/Bt—;)ATtp
- (Qg-;/Bg—;)Mg. + (Ig-g/Bg-;)Aig
(3.6)

If the plans and their realisations evolve not too differently from

the long—-run target path, then (3.6) can in turn be approximated by:
~ N oA
[N)tp—(Bt—leg-g)N)t-gj = (J/ﬁ)@gp - (G/ﬁ)A'ftp
~N o~
- (W/plAqe® + r/(d+mai. (3.7)

where parameters must satisfy (3.4). 0f course I could also replace
(Be-2/Be-1) by its long—-run constant value 1/(1+w), but I consider the

entire term [(Ab®"—(B.-2/B:-:)Ab:.;]1 as the "debt acceleration” variable

and stick to the present notation.

Strictly speaking it would be correct to perform the
optimisation exercise subject to budget constraint (3.6), but for
notational reasons 1 assume that budget constraint (3.7) is a fair
approximation. However, the close resemblance of the two will allow
us to consider at a later stage what the consequences would be if
(3.7) were a poor approximation. In fact, we shall see that this

approximation may form a source of heteroskedasticity (Appendix 3A).

After substituting b.® out of L.® by using budget constraint
(3.7); we can set the derivatives of L.®* with respect to g.® and «r.*

equal to zero in order to abtain the following optimal policy rule:



45

I £g. T [pse iz 9is O s wee wir ][ 1
At ® = [Pzy P2z O 1Waa4 Was W26 WP27|| Aye®
_Abg"--(!?w.z/lat.nam_h (W31 Wsz Wss Wss Wss Wse Ws7 g-yle-s
(r—y)e -3
(b-y)e-1+Ab¢ -,
fa's
oo Ait -
Qra
ZeP = W %" (3.8)

where z.# is the vector of budgetary instruments, x.* the vectaor of
(expected) explanatory variables and ¥ the matrix of policy

coefficients. The expressions for the elements of ¥ are given in

Table 3.l1.
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Note All ¥s, (5=1,...,7) have been derived using budget constraint
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As expected and intended, the solution contains the usual Error
Correction feedback terms on g and rv. The feedback on the
debt/income target is perhaps less conventional. Some intuition for

the role of this term [b—-y).-;+4b.-1] may be obtained by writing:
(b—yle-1+&be-; = (b—y)e- 1 +AMb—y)¢ -1 +Ay ¢ -, (3.9)

I+ we substitute (3.9) in policy rule (3.8), this suggests that the

vector of explanatory variables (with appropriate parameter

restrictions) would be:

II'AYQ.,MYQ .,(g—Y)t -1 ,("'—Y)g - 1,(b—Y)g - 1,A(b-Y)t - 11Mt.gAit 1.

Therefore, apart from the usual feedback terms this derivation
suggests two additional variables in the policy rule: the expected
acceleration of income growth (AAy.®) and recent changes in debt
disequilibrium [Alb—-y).-:]. The asymmetry between spending and taxation
on the one hand and debt on the other is caused by the fact that

the first two are flows but debt is a stock.

This entire optimisation procedure has been executed under
restriction of the long-run budget constraint (3.7). The intentionally
close relationship of (3.7) with the more exact short-run budget
constraint (3.6) may help us to detect possible causes of parameter
instability. For instance, in reality the interest rate is not
constant. We might wish to replace Ai: by its scaled equivalent (..,
/Be-,)Ai., atter appropriate redefinition of y,, (i=1,2,3) in Table 3.1.
Something similar holds for the presence of the long-run target
ratios in the parameters of the policy rule. When we confront this
model with a finite set of observations it is to some extent a
matter of judgment which parameterisation is most likely to be

constant. The explicit formulae for the policy parameters given in
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Table 3.1, in combination with the similarity of budget constraints

(3.6) and (3.7), will prove helpful for that judgment.

A few special features of policy rule (3.8) are worth mentioning.
First, there is no cross—feedback between flow variables g and .
Second, the signs of most parameters Y;; and P2, (i=1,...,7) are
unambiguously given in Table 3.1. This is also the case for Ys;
U=1,...,7,)y except where it concerns the exogenous budget variables

Aqe® and Ai,, and the coefficient on Ay.®. The latter requires special

attention.

The coefficients ¥,2 (i=1,2,3) on the variable Ay.® reflect the
automatically stabilising or countercyclical behaviour of the budget.
The degree to which it behaves in a countercyclical way will be
greater the more negative Ysz is. The negativity of this coefficient
would ensure that budget deficits tended to be larger when economic
growth is below trend and smaller when growth is faster than normal.
Table 3.1 shows that s2<0 if and only if Ww228>9.28. In other words,
it requires the positive elasticity of taxation with respect to
income growth to be sufficiently larger than that of spending. As we
shall see, this has indeed tended to be the case in the Netherlands
during most of the last three decades. Further inspection of
(P12,¥922,¥s32) in Table 3.1 shows that X,, e and )\, freely determine
these coefficients and thus the budget's countercyclical behaviour.
Recall that they can be thought of as having been determined in the

first stage of the planning process.

Interest rates enter the policy only through interest payments.
Even though these are not of direct concern, their presence in the

budget renders policy responsive to interest rates in an indirect
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way. By formulating the long-run debt target in terms of interest

payments, their role can be made more prominent [Chapter 41l.

Our formulation has two distinct advantages in comparison with
that of Barro (1979). In the first place, it does not condition on
current spending but involves spending in the planning and smoothing
process. Secondly, it pays due attention to "tension" in the budget
which emanates from the limits on government borrowing in conjunction
with the stock-flow dynamics of the budget. The next chapter will

illustrate the relevance of this enrichment with calculations for the

U-S-

1¥f the government does not have a target for the debt (or for
interest payments), then the debt feedback term disappears from the
model p,s=0, i=1,2,3). However, this does not eliminate the role of
public debt, because it may remain costly to have a strongly
fluctuating deficit Q\.#0). If in addition these costs are negligible
and capital markets can cope with unlimited volatility of government
recourse, then "“tension" disappears from the model which reduces to
simple Error Correction equations for tax and spending individually
Ps 5=y =Wy »=0, 1i=1,2,3). Only then is debt the passive buffer. In
reality one would expect the debt parameters O\;,)s,)\,) to be positive
but small relative to the others. In that case capital markets can
carry substantially more volatility than the environments on which
taxes and spending impinge, but their absorptive capacity in that
respect is not unlimited and excessive volatility is costly.
Furthermore, with a small )\; the government is more flexible about
its long-run debt target than about disequilibria in spending and
taxation. However, if the public debt got far out of line then

"tension” would increase and other budgetary considerations would be
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overshadowed by the imperative to get the public debt back to an
acceptable level. This type of budgetary dynamics seems guite

plausible, and this model is designed to capture them.

S.4. Planning and Uncertainty

Control rules of the form derived in the preceding section have
recently received ample attention in the economics literature, where
they have been called Proportional-Integral-Derivative (FID) control
rules [(Salmon (1982)). An attractive feature of this type of rule is
its potential capability to serve as the "automatic pilot” on a
system in an environment affected by random shocks. Whether it will
be capable of doing so in a practical situation depends on its
environment. PID control models have been applied successfully to a
number of economic phenomena. It will be interesting from a
theoretical point of view to study the conditions under which the PID
rule of this chapter could automatically guide the government budget
in a stochastic, dynamic environment. From an empirical point of view,
it will be interesting to study whether rules of this type have been
applied in reality. Theoretical insight into circumstances under which
the rule would not operate satisfactorily may provide insight in
practical difficulties facing governments whose task it is to control

the budget in a turbulent world.

There are two sources for deviations between plans and
outcomes: expectation errors and planning errors. I assume that the
public and the private sector hold the same expectations, and that

plans and expectations do not diverge from their realisations in any
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systematic way [Hendry and Richard (1983)]). As an approximation (see

below) this can be formalised in the following form:

(ye—y.®] [ ueY | (0] [ o,2 |
Qe—Qe® Ue @ 0 Cay Ca
Qe—ge® = Ve ~ NI o, 0 0 o,z
Te—Te® Ve ™ 0O 0 0O O, .2
be-b.® | ver | J |0 0 iy Obr OuZ
L -
= NI(O, I) (3.10)

The variable u. denotes an expectation error, while v. stands for a
planning error. Planning and expectations errors are uncorrelated.
However, the two expectations errors may be correlated, and the
same is true far the three planning errors. Hence the matrix X is
block—-diagonal. I denote the (2x2) expectations error block by X., and
the (3x3) planning error block by }I,. We can now write the observable

version of policy rule (3.8) as:

Le

¥ oXe + we (3.11)

where w. denotes the error process:

- r— —
We® r—\hz “Yie 1 0 0 WeY
We = |We™ | = [=Y22 ~Wze 0 1 o Ue®
Web -y¥s2 -Yse 0 Q i Ve®
Ve©
L v"b_J
ST ,w'Y =Tue + ve NI (O, Q) (3.12)

with Q = T E I''= Tel.Tl.'+ls, where T = [TeI(su3) 1

The fact that in the optimisation procedure the planned variables

ge®y Te®, be® and the expectation variable q.® are assumed to satisfy
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the long-run budget constraint (3.7) rather than the more precise

short-run budget constraint (3.6) is just an approximation. Since the

observed values by definition satisfy the short-run budget

constraint (3.1) exactly, these approximations do have consequences
for the specification of the stochastic processes in w.. This means
that (3.10) and hence (3.11) must be seen as approximations as well.
Appendix 3A addresses the question how good these approximations
are likely to be. It also derives an ensuing restriction on the

stochastic specification (3.12).

3.5. Buffers in_ the Budget

During the period for which budget plans have been made, there
will be random shocks to the budget. These shocks originate from the
government's errors in predicting national income and the exogenous
variable (., and from random deviations between plans and
realisations. The uncertainty which is introduced by these shocks will
have to be absorbed in the budget during its execution. Budget
variables which absorb a major part of that within—period variance 1

call budget buffers.

Two aspects of budgetary uncertainty seem to be of particular
relevance here. In the first place, it is sensible for government to
minimise uncertainty around the budget, so that the private sector
can make plans and develop activities in a stable and predictable
environment. Even though the public and private sectors are assumed
to share their expectations so that government has no information

advantage, there are many reasons why it is worthwhile far
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government to stick to its plans [Bomhoff (1982), Wildavsky (198311,
especially if these impinge on areas of the private sector where
medium— to long-term decisions are taken which are costly to
reverse. In the second place, however, the government wishes to miss
its budgetary targets by as little as possible. Recall that a missed
target today implies a larger role for disequilibrium feedback
tomorrow. If, in the present setup with certainty equivalence due to
the quadratic cost function, we also assume the duration of public
and private sector contracts to be equal, then these two aspects of
budgetary uncertainty will not be in conflict. This can be seen by

using (3.12) to write the policy rule (3.11) as:

Ze = b 4 Xe + (r.g_t+!t) (3.131)

ZeP + Ve
= Et-g(lg) + Ve (3.1311)

Since the processes {u:.} and {v.} are independent, a reduction of
uncertainty around the budget [the variance of v. in (3.13ii1)] also
contributes to reduced future disequilibrium feedback due to current

random shocks [the variance of we=Iu.+v: in (3.131)].

Before proceeding to the determinants of both these types of
budgetary uncertainty, a brief digression may serve to sharpen
perspective on the present issue. To begin with, suppose that the
government replans its behaviour once a year, and that the private
sector also behaves on the basis of annual contracts. The public
sector does not have any opportunity advantages over the private
sector, nor does it have an information advantage. Now suppose that
subsequently the government decides to increase its replanning

frequency to quarterly rather than annual budgets. For example,
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excessive disequilibrium feedback on public expenditure could induce
the policymaker te monitor spending on a closer basis. If the private
sector'’'s opportunity set remains restricted to annual contracts, then
the resulting asymmetry between the two sectors can bring about a
conflict between the minimisation of uncertainty around the budget
and the minimisation of future disequilibrium feedback due to current
and past random shocks. The minimisation of uncertainty around the
budget requires minimal within—year replanning. However, the
mimmisation of future disequilibrium feedback is obviously served by
a full use of the government's opportunity set, i.e. by quarterly
replanning as a reaction to hitherto unanticipated developments in
the economy and the public budget. An interesting way of formalising
this trade—off could be to represent uncertainty around the budget
explicitly in a more general loss function than that of this study,
which would also embody the latter's targets and adjustment costs

[see e.g. Turnovsky (1983) for this type of goal functionl.

In the setup of this chapter, we assume certainty equivalence
and block—diagonality of variance—covariance matrix L in (3.10). The
policy instruments are g.f, +.® and b.?, and the elements aof ¥ are
fixed parameters. (3.12) shows that the variance-covariance matrix Q
of the total errors w: will depend on the elements of Y and on the
coefficients of the budgetary policy rule which are present in Ta-
Observed changes in the estimated matrix Q will be interpreted in

terms of changes in ¥ and I, in Chapter 6.

In general, the variance of the i-th budget instrument will be
large if that instrument reacts strongly to (uncertain) real income

growth (,> large, i=1,2,3) and the exogenous variable Q. Gy, large,

i=1,2,3), and if its planning error has a large variance. In addition,
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there are two channels through which the error covariances affect

the variance of the i-th budget instrument. First, a strong positive
correlation between the expectation errors on income growth and the
exogenous budget variable (¢,, large) will reduce the variance of w.'
(i=g,v,b) if Y.> and Y,. (i=1,2,3) have the same sign, but raise it if
they are of opposite sign (and the reverse for negative d,,). Second,
(3.12) suggests that the variances of the w.! are not affected by
planning error covariances (C,q,0n¢,Cb~)y but this is incorrect. Recall
that the stochastic structure must satisfy the budget constraint.
Appendix 3A shows that one of these covariances enters the
expressions for the diagonal (wg?,w.2,w.?) and other elements of 2 in
(3.12). Expression (3A.6) illustrates that the total variance w,2 of w."
will be reduced by a large positive covariance between spending and
taxation planning errors (¢g.). Equivalently and through the same
channel, wg? would be reduced by a large negative ¢.,,, and w.? by a

large positive dge. 0f course the signs stem from the respective

positions of these variables in the budget equation.

These considerations on buffers in the budget will help us to
interpret the estimated variance—covariance structure of the model

faor the Dutch public finances in Chapter 6.

3.6. Canclusion

The model of this chapter serves three purposes. First, it
clarifies the distinction between budget plans and budget buffers.
Second, it formalises the idea of "tension” due to the stock—-flow

dynamics of debt and deficits. Third, it suggests a type of functianal
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form plus a number of regressors for the empirical analysis. Although
the presentation is conditional on some simplifying assumptions, it
seems that the major findings would carry through to more general
settings. Since the results of this analysis will be used for the
guidance of our empirical work in a flexible way, this presentation
suffices to bring out the main concepts. 1 proceed by mentioning a
number of potentially interesting extensions, and finish the chapter

with some observations aof an econometric character as a transition

to Chapters 4 and 6.

OUne straightforward extension would be to endogenise the
fluctuations of Ye around trend as being dampened by well—timed
budget deficits. The representation of those fluctuations with a
positive coefficient in loss function (3.5) would lead to a policy rule
of the same character as that derived above. Further extension
towards complete integration of planning stages is suggested and
analysed by Salmon (1982) and seems worthwhile in the present context
as well. Such a project would seem particularly interesting in view of
the fact that in Chapter &6 this type of policy rule will appear to
capture actual policy behaviour quite well. The underlying philosophy
of this stable but contingent policy rule would seem to combine quite
naturally with strands from the recent literature on the role of
reputations in public policy [cf. Barro (1985), Engel (1985), and also
Buiter (1981) on the desirability of contingent rather than claosed-

loop rulesl.

It may, incidentally, not only be interesting to integrate both
stages of the economic optimisation process, but also to involve
political factors in an explicit way. This model abstracts from

explicit electoral influences, although one could of course argue that
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voters share the government's preference for an economically *sound”
budget. Nevertheless, some impact of elections will be found in the
empirical analysis of Dutch public financing and a more systematic

approach to that aspect would seem interesting [see e.g. Van der

Ploeg (1984)l.

An alternative way of using the insights from this chapter
could be to incorporate budget "tension” in theoretical macromodels
such as for example that of Van der Ploeg (1984) or Rau (1983).
Dynamic models often do not contain a government budget constraint
at all, or only one in present value terms. The acknowledgement of
the fact that there are limits to the extent to which budgets for
any finite period of time can get out of line with what is
sustainable in the long run, and the consequent influence of "tension"
in the budget, may enrich or even alter the insights to be gained
from those models. In any case, this "tension" expresses the
practical experience that macroeconomic stabilisation (as different
from structural) policy has a significant but limited potential to run
deficits and to stimulate the economy, and that exactly because of

those limits it is crucial to get the timing of stimulative policies

right.

Explicit attention to expectations formation would enrich the
model. That is especially so because it would allow us to estimate
the whole variance—covariance structure given in (3.10). This links in
with recent work on the interpretation and generalisation of Error
Correction Mechanisms, which leads us to the econometric approach of

Chapters 4 and 6.

The model of this chapter makes a distinction between long-run

and short-run strands in economic policy. The recent literature on
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Error Correction Models [see e.q. Hendry (1983) and (1985) and
references] and Co-Integration [see Granger (1983), Granger and Weiss
(1983) and Granger and Engle (1984)] provides econometric techniques
for the empirical identification of these two different strands. The
concept of Co-Integration will be applied in Chapter 4 on the long—
run stability of the U.S. Federal debt, while Chapter 6 models Dutch
public financing along the "Error Correction” lines. Nevertheless, this
area of research is still very much in progress. In the course of
the following empirical analyses, I shall mention some points on which
further development of econometric insight can be expected to lead

to progress on the present issue.

Finally a note on the dynamic stability of our policy rule. If we
assume explanatory variables such as national income, prices and
interest rates to be exogenous, then the stability of rule (3.8) can
be analysed in the standard way. The three—dimensional setup and the
dependence of the policy parameters on the underlying parameters of
the goal function make an analytical derivation of conditions for
stability quite cumbersome. The two—-dimensional case has been
analysed by Hendry and von Ungern—Sternberg (1981). With reasonable
parameter values our three—dimensional system converges in the long
run, which we shall utilise in Chapter é to calculate the hypothetical

long—run solution of an estimated policy rule.

Nevertheless, all this is under the assumption that
macroeconomic variables are exogenous, an assumption which is

unrealistic and unnecessary. The present model is derived conditional

on the development of those variables, but does not make any
exogeneity assumptions. Therefore, the question whether the whole

system is stable will be more suitably addressed in a setup which
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integrates both planning stages. If the countercyclical policy is well-
timed, then the system will be stable. The fact that no a priori
exogeneity assumptions have been made will be reflected in the

econometric approach of the following chapters.
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Appendix 3A. Approximations of the Budget Constraint

Rewrite budget (3.1) as:
thvto + rt-lBt—l = Ttﬁvg? + (Bg"ng‘-Bt-x) + Qg'Ug“ (39-1)

where U and V are multiplicative errors, defined as the antilogs of
the corresponding logarithmic errors. Equation (3A.1) forms a
restriction on distribution (3.10). Assume that u.?, v.° and v.* are
exactly normally distributed. This implies that their antilogs are
lognormally distributed [see Atkinson and Brown (1957), Jones and

Miller (1266), and Johnson and Kotz (1972)):
Ue® ~ NI(O,0q2) -5 U ~ AI(0,0,2)
Ve® ~ NI(O,052) 5 Vo ~ AI(O,052)
ve© ~ NI(O,0,.2) - V" ~ Al(0,0,.2) (3A.2)

where Al(L,0%?) denotes an independent lognormal process with
parameters u and ¢%. It is not straightforward to subsequently
der;ive the exact distribution of V.*. Nevertheless, V.°* will contain
two components. The first stems from the assumption that planned
variables satisfy long-run budget constrainif (3.7), whereas in fact
they satisfy (3.1). The second component is a combination of U.9e, V,°
and V." and follows from the exact ex post budget constraint (3A.1).
The mathematical expectation of V.®°, conditional on infaormation

available at t-1, can be derived from (3A.1) as follows. The identity:
Ec—;[Bt’ng] = Et-1[(1+rg—1)Bt—1+Ggpvt““Tngg"‘QQ'U¢QJ

can be approximated by:
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B.*® [ln{Et -1 (Vt 5)3+1] = (14r¢-;)B.-; + G.? [ln{Eg -1 (Ve °)}+1]
~— TePLIIN{Ee -3 (V. 7)3+1] — Q. *[In{E._; (U *)3+1]
(3A.3)

since for the lognormal distribution it is true that E.-,(V.®) =
explcy2/2) and the equivalents for V. and U.°. I assume that o;%, T2
and ©,2 are small. Because the madel is in logs, these are percentage
errors and the assumption seems reasonable. I also assume that
Ei-1(V¢®)-1 is small, which is the case if the sum of deviations from
targets in (3A.4) below is small. Using (3.2) and (3.4) we can write

(3A.3) as:

~ ~ ~
BeP=dYe® TeP=GYe® Re®=UYe®
Ee-a (th) & exp [ B.® B." B."r
1+r
(14re¢-1)Be-s=14m s Ye© _ BeP - 2!/ Ye® *

Be® Be®

B¢ _ TeP _ Qe”

B." B.® B.?P

#{Ee-1(Ve9)Y ~° (Ee-1(Ve™Y  ~F (Eea (Ue®))  © (3A. 4)

The exponential term is a correction factor, stemming from
divergences between long— and short—-run budgets. If the budget is
developing alang its long—run equilibrium growth path, this term is
unity. The last three terms relate the expectation of V.®* to the
expectations of the other errors. If, as assumed, the expectations of
these errors are independent of time, then the expectation of V.°
will not be time-independent. Similarly, taking the log of V.® in (3A.1),
the expectation of the public debt planning error v.® will not
generally be zero, nor will it generally be a constant. It seems hard
to see why governments would make plans which in all likelihood are

not going to be executed. It is therefore relevant to assess how
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large the planning error on B. is likely to be. For that purpose,

rewrite (3A.1) as:
th = (1+rg_;)Bt—1/Btp + (GJ/BU’)VJ
- (Ttp/Btp)Vt" - (Qt./ng)th

The three stochastic variables on the right-hand side are lognormal
variates. Their measures of divergence from normal variates
(skewness and kurtosis) are an increasing function of their
respective variances only. For sufficiently small variances we can
therefore approximate V.® by a non—central weighted average of
normal variates. In that case V.°® will be approximately normally
distributed, with time—-dependent variance and a time—-dependent mean
A+re_;)Be_;/B.? [ =(14r)/(1+m along the equilibrium growth pathl. The
variance will depend not only on the variances of V.9, V. and U.°,
but also on their covariance structure. If V.® is approximately

normal, then v.®* may be approximately normal as well if its variance

is sufficiently small.

To sum up, the consequences of our approximations seem to be
the following. It may be reasonable to approximate the planning
errors by normal variates. However, at least one of these variates
will have time—dependent mean and variance. Empirically, this may be a
source of heteroskedasticity. Recall that part of this potential
problem is related to how good an approximation budget constraint
(3.7) is to budget constraint (3.6). 1 already suggested that an
appropriate choice of scaling may be productive in this context. For
now, I assume that (3.10) is a reasonable approximation if we define

ve® in the spirit of (3A.4) as:

~ N ~ ~;oN
ve® = InlA+r)/(1+m] + (y/8)ve® — (@/)ve™ — (W/ RIS (3A.5)
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which approximately represents restriction (3A.1). It can easily be

incorporated in the specification of the error process by

substituting (3A.6) into (3.10):

Coe = [§C2-60, V@

o~ ~/ o/
b~ [deg—ed-rz]/ﬁ

o~ ~ ~ a A ~
Cu? = [F20,24+020,. 24020 2-280F.¢1/p% (3A.6)
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CHAPTER 4. ON THE STABILITY OF THE U.S. FEDERAL DEBT

4.1. Introduction

Many OECD economies have experienced a steady decline in the
ratio of public debt over GNP since the Second World War, followed by
an upturn in the 1970s. This upturn has stimulated concern over the
economic effects of growing public indebtedness, but at the same time
there seems to be general disagreement on what would be a desirable
level aof the public debt. Moreover, it has been argued that in the
past the debt has not moved tawards any target level, but has
rather been a resultant of the general course of events in

macroeconomic policymaking.

The latter claim has been defended with empirical evidence by
Barro (1979), who argues that the ratio of U.S. Federal debt over GNP
‘'does not bave a "target” value but rather moves "randomly” in
accordance with the realisations for the federal expenditure and
income shocks' [Barro (1979, p. 266)1. On the other hand, a recent
OECD study by Price and Muller (1984) suggests that some stable
ratio of government debt to national income could be taken as a narm
by which to judge the longer-run adequacy and sustainability of
budgetary policy. That study emphasises the fact that ‘'constraints aon
action caused by a past or prospective accumulation of debt reduce
the flexibility available to governments in setting structural deficit
targets', but it does not discuss whether governments have actually

been targeting the debt/income ratio.
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Nevertheless, empirical research of past policy patterns and
their operating characteristics forms an important input into the
evaluation of the merits of alternative public financial policies. In
Chapter 3 we formulated a general approach to modelling regular
patterns in public financial behaviour. The model presented there
serves as the theoretical background for the empirical work of this
study. In the present chapter, it is argued that the U.S. Federal
debt since the Civil War has not just been following the course of
events. There is empirical evidence for long-run "tension" in the
budget associated with the level of the debt, which favours extending

the Barro theory of public financial behaviour along the lines set

out in Chapter 3.

After a brief assessment of the Barrao evidence against the
presence of a debt/income target in Section 4.2, I present some
considerations concerning the Federal debt since the Civil War in
Section 4.3. The section that follows employs a recently developed
econometric technique for testing the existence of long-run
relationships to argue that in the U.S. there have been debt/income
targets for more than a century now, and that the type of target

has changed drastically in the 1930s.

Whereas up to the 1930s U.S5. governments have headed for a
very small ratio of the stock of Federal debt over national income,

governments after the 1930s have focussed their attention on

interest payments. The data support the presence of a target for
the ratio of inflation—corrected interest payments over national
income. This may reflect transfer smoothing or interest rate

stabilisation objectives.
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It should be mentioned at the outset that this chapter does

not estimate a model of short-run public financial behaviour. In an

endeavour to discern one long-run strand in that behaviour, it will
prove profitable not to work exclusively within a framework where a
possible misinterpretation of the short run could lead to misquided
ideas about the long run. When appropriate, short-run aspects will be
mentioned in a suggestive rather than a testing fashion. Some short—
run estimations within the framework of the Barro model will be
presented, but it remains a task for future research to fully embody
these long-run findings in a general model of U.S. public financial

behaviour such as that for the Netherlands presented in Chapter 6.

4.2. The Barro Evidence Against a Debt Target

Barro (1979) finds evidence against the presence of a target
for the debt/income ratio by adding the lagged ratio to an equation
which explains nominal debt growth by anticipated inflation, temporary
federal spending, temporary national income shortfalls, and a
constant [for that model, see also Barro (1980,1984a)]. The recorded
insignificance of the lagged debt/income ratio does, however, only
adduce evidence against one fairly special target for the public
debt. Including the lagged ratio, Barro's debt growth equation can be

written as:
INBe/Be-3) = olo + CMoe® + 0IP(G.—B¢)/B.]
— osEINCY /Y HP B +r ¢ Be)/B, ]

— OaflBe-1/(Pe-1Ye-4)] (4.1)
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which corresponds to Barro's equation (10), with B, the stock of

nominal Federal debt outstanding at the end of year t, w,.* the rate
of inflation anticipated for year t, P. the price level, 6. real
Federal expenditure, Y. real GNP, r. the interest rate, bars
indicating trend values, and o A0, i=0,...,4. Along the hypothetical

long—run growth path, we can solve the target debt/income ratio out

of (4.1) as:
B/(PY) = (o + o4, — Qgs)/0L (4.2)

where gs is the growth rate of nominal debt and w, the long-run rate
of inflation. The budget will converge on this target if o0<oL<l,
provided the dynamic impact of B in the scaling factors is of second-
order magnitude. For consistency with a constant long—-run debt/income
ratio, the growth rate of real debt should equal that of real GNP
(gs—n,=m,, where wnw, is the rate of growth of real GNP). Given the

fact that Barro imposes o =1, we can therefore rewrite (4.2) as:
B/(PY) = (ol — w, )/ 4.2')

It follows that the Barro test only tests for a constant debt/income
target, which would be strictly positive if ob>w,.! It is perhaps not
surprising that the U.S. data fail this test. In the remainder of this
chapter, I present empirical evidence which favours including the real
interest rate in the government's target for the debt/income ratio.
The data, essentially the same as those used by Barro, are
presented in the next section (and in Appendix A). For now, the
regressions 1 through 4 in Table 4.1 show the result of my re-
estimation of (4.1), using data from Barro (1984a). The regressions 2

through 4 include the insignificant lagged debt/income ratio.
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Jable 4.1. Continued

NOTE: GVAR = P%(G -G )/B

YVAR = -0.054)P¢ G /B where U; 1is
the unemploymen rate. is I

is a cycl cal variab e slightly dgfferent
from the one in (4.1). Data are from Barro (19843) and Appendix A (Table

A.2). A '®' indicates that War years have been removed (No. 1,2,3,5:
1941-1947; No. 6,7: 1941-1949). Where &, =1, that restriction could not
QP rejected and was subsequently imposed. Standard errors in brackets.

o indicates the standard error of the equation, DW the Durbin-Watson
test statistic for autocorrelation.
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4.3. A Brief History of the U.S. Federal Debt, 1867-1983

Figure 4.1 shows the ratio of Federal debt over NNP, 1B67-1983.2
Between 1867 and 1916, the ratio declined from the Civil War high of
317 to a low of 2% just before the First World War. This decline did
not occur by coincidence. It was a declared and executed policy
priority to reduce the debt/income ratio to close to zero [see:
Dewey (1924); various articles in the American Economic Review, 1937
(Supp., pp. 49-98) and 1947 (Supp., pp- 118-242); and Patterson (1934)].
As can be seen in Figure 4.2, this target was reached by running
budget surplusses during most of the period. The fact that the level
of the debt was not just the passive outcome of spending and
taxation policies, but had to be reduced to some target, introduced
"tension” into the budget. While setting short—-run budgetary policies,
government kept this long-run debt target in mind. Due to the long
decline of interest rates (Figure 4.3), the ratio of interest payments
over NNP decreased even mare than the debt/income ratio (from 0.6%
in 1867 to 0.01%Z in 1917; see Figure 4.4). There was no persistent
inflation as experienced in later periods (Figure 4.5). As a result of
the deflation from 1870 until 1895, the real interest rate in that
period may have been higher than the nominal one. After correcting
the nominal interest payments for the effects of this deflation, the
decline of the real interest payment/income ratio was probably

somewhat less marked than the nominal one of Figure 4.4.

Nevertheless, the stylised facts of debt policy during this
period are clear. The debt/income ratio was gradually restored to a
target close to zero, and interest payments fell accordingly. The

short—run pattern fluctuated around this medium—term path towards a
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long-run target. These fluctuations are in accordance with the
theory of Barro and of Chapter 3, since in the short run the debt
fluctuated due to cyclical movements in public spending and taxation
[Studenski (1937), Ratchford (1947)]). However, this does not mean that
in line with the Barro theory public spending was exogenous to the
debt/tax financing choice, or that this choice was not influenced by
the stock of debt. There existed a long—run "tension” in the budget,

which may have involved both spending and taxation in an effort to

restore the debt to a target level.

Although less clear from the figures, the same approach to debt
policy remained in force after the shock of the First World War. Up
to the 1930s, a gradual pattern of debt reduction was kept in motion.
However, during the Great Depression of the 1930s things changed
drastically. This was brought about by a general shift of opinion on
the role of macroeconomic policy, which in turn bore relationship to
the Great Depression and to the New Deal policies. Up to the 1920s,
any government indebtedness in excess of the minimum required for a
smooth operation of the financial system was seen as an economic
evil, which was to be disposed of as soon as possible. During the
late 1920s and the 1930s the attitude towards public indebtedness
changed fundamentally.® Public debt policy became a part of general
macroeconomic policy, and arguments for or against reduction of the
debt were cast in terms of possible effects on output, prices and
interest rates. Debt policies and interest rate policies became

particularly closely associated [Woodward (1947)1.

Looking back to Figure 4.1, it appears that the rise in the
debt/income ratio caused by the Second World War was followed by a

gradual decline until the mid-1970s. Still, the apparent analogy with
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developments after the Civil War is misleading. Figure 4.2 shows that,
except for three years immediately after the Second World War, there
has not been any clear policy of running budget surplusses to reduce
the debt. In contrast with the aftermath of the Civil War, the ratio
of interest payments over national income has not declined since the
1940s (Figure 4.4). Combining Figures 4.1 and 4.4, this partially
reflects a long rise in interest rates (Figure 4.3). Again, the role of
inflation may have resulted in divergences between real and nominal
interest rates (Figure 4.5). As explained more carefully below, this
has mitigated the rise of interest payments when expressed in real

terms, especially over the past two decades.

Returning to the post-19230s debt/income ratio, Figure 4.1 seems
in agreement with the finding of Barro that there has been no
constant debt/income target since the drastic shift of opinions on
the optimal level of the debt. This does not mean that the
debt/income ratio has not been targeted at all. The public debt has
several aspects which make its level of relevance to the fiscal

policymaker.

Debt servicing costs involve a transfer of financial resources
from taxpayers to holders of government debt. By analogy with the
Barro (1979,1980,1984a) theory of optimal tax smoothing (not with his
empirical specification - see Chapter 6), one could argue that the
macroeconomic influence of interest payments consists of the
distortionary effects of such transfers. An analogous argument leads
to the optimality of smoothing the ratio of annual debt servicing
costs over national income. In other words, government sets out to
stabilise the cost of its endebtedness relative to national income. If

one assumes, as does Barro, that interest rates are exogenous to
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the debt/tax choice, then this long-run goal of smoothing the ratio
of debt servicing costs over national income directly translates into
a target for the debt/income ratio. This debt/income target would be
inversely related to the effective interest rate, with unit
elasticity. Alternatively, if the interest rate is not assumed to be
exogenous, one could interpret a long-run policy of stabilising the
ratio of debt servicing costs to national income as a long—run
interest rate stabilisation policy. In the present context it remains
a moot point whether considerations involving distortion minimisation
or interest rate stabilisation have guided public financial behaviour

(c.f. the two stages of our planning process in Chapter 3).

Before proceeding to a more formal examination of this long—run
target, some remarks on the correct measurement of debt servicing
costs ought to be made. As can be seen in Figure 4.4, the ratio of
interest payments over NNP has been far from stable since the 1930s.
However, as has been argued forcefully by e.q. Jump (1980), Buiter
(1983), Barro (1984b), Eisner and Pieper (1984) and Miller (19835), the
true costs of debt servicing may diverge from those as
conventionally measured in nominal terms. One may wish to correct
measured interest payments for the impact of inflation on the
servicing costs of nominally denominated debt. To the extent that
anticipated inflation is reflected in nominal interest rates, interest
payments on the public debt contain a purely nominal fraction which
will have to be removed in order to obtain the real debt servicing
costs. For consistency 1 use the inflation expectations w,.*
generated by the model of Barro (1984a) to construct the series IC,
for real interest payments corrected for inflation [(see e.qg. Jump

(1980) for an expositionl:
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IC. = I, - “pt’BMt-;/Pg 4.3)

where P.l. represents nominal interest payments as conventiaonally
measured, and BM. represents the market value of debt outstanding.
The latter I have calculated by multiplying the stock at par value
(B.) by the measured market—to—par ratios published by Seater (1981)
and De Leeuw and Holloway (1983). The result is shown in Figure 4.6.4
In contrast with conventionally measured interest payments, those

corrected for expected inflation are fairly stable as a fraction of

national income.

One problem with this inflation correction is that negative debt
servicing costs may occur (935, 1936, 1941, 1975 and 1976). This is
due to the high volatility of the short-run inflation expectations
series. In the post—-war period, the average length to maturity of the
U.S. Federal debt has varied between 3 and 9 years. It may therefore
be a worthwhile task for future research to use an inflation
expectations series which is more carefully attuned to the average
maturity of the debt than the one-year ahead expectations used
here. That may produce a smoother series for the real. cost of debt
servicing, without negative values. Furthermore, one would perhaps
expect short-run inflation to be partly reflected in real interest
rates. The accompanying short-run capital gains to the government or
to the holders of the public debt would presumably alsa entail saome
smoothing [Miller (1985)]). Nevertheless, since the present chapter
concentrates on the long run, these short-run fluctuations can be
assumed to cancel out and attention can be focussed on the debt

servicing costs obtained from (4.3).
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4.4. Tests for Long—Run Targets

For a formal test of the alternative propositions on the
stability of the Federal debt reviewed above, 1 make use of the
concept of "Co-Integration”. This concept has been introduced by
Granger (1983), Granger and Weiss (1983), and Granger and Engle (17984).
A variable is defined to be integrable of order d [denoted by I{d)], if
der differencing is required to induce stationarity [I{0)]J. A set of Id)

variables is co-integrable if a linear combination of them is I(O).

A "long-run" relationship between a set of variables is only a
meaningful concept if short-run deviations from that relationship are
stationary. Therefore, if the proposed relation is linear, a simple

test for the existence of such a relationship consists of testing

the co—-integrability of the set.

The variables of this chapter can all be shown to be at most
I(1). The long—-run relations come in a particularly simple form. We are
interested in testing the stationarity of deviations from equations

of the form:
ln(Bc) = PBoa + ﬂ;ln(Yt) + ﬂzln(Pg) + p;ln(rg) + U (4.4)

By imposing g:=g2>=1 and gs=0, we can test the constancy of the
debt/income ratio. By imposing g:=g2=1 and gs=-1, we can test the
constancy of the ratio of interest payments over national income.
Other propositions can be formulated in a similar way. Notice that,
because our ratio IC/Y has some negative values so that we cannot
take its log, we shall use an empirical specification which differs

slightly from that in (4.4) (see below).
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A number of tests for the stationarity of u. in (4.4) are
discussed by Granger and Engle (1984). In the present context, the
Augmented Dickey-Fuller (ADF) test seems appropriate, since the
dynamic short—-run relationships which underly the long—run ideas of
this paper are likely to exhibit a high degree of intertemporal
correlation. However, Bhargava (1983) has raised objections against
the ADF test, and proposed an alternative. Here 1 report ADF and BHA

(Bhargava) results, which both test for random walk non—stationarity.

Since in our application all the coefficients in (4.4) except the
constant are assumed to be known a priori, we do not have to
estimate the co-integrating vector g. The ADF test of Fuller (1976)
for random walk non—-stationarity can be applied to the various
ratios under consideration, and critical values are given in his Table
8.5.2. Critical values of the BHA test are given in Bhargava (1983),

Table II.

Before proceeding to the results, note that this approach to
testing for long-run "tension” in the government budget does not rely
on any assumptions with respect to the exogeneity of any of the
variables involved. It simply tests whether there are forces in
government behaviour which move, say, the debt/income ratio back to
a particular target level. This method does not require a model of
short—-run dynamics, which can be a great attraction in circumstances
where the "long run"” does not clearly present itself and where
modelling the short-run dynamics is elaborate. On the other hand, the
long-run feedback discovered in this way should subsequently be
recoverable in a short-run model as well. For example, if Co-
Integration tests discover a long-run debt/income target, this should

have shown up in Barro's equation (4.1) above. Stock (1984) has
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explained that a discovered true long—-run constant debt/income ratio,
say, would have been consistently disclosed by Barro's Error
Carrection coefficient o4 in (4.1), even if the short—-run dynamics of
his model were misspecified. These two approaches to testing long-run
relations are complementary, and will shortly be shown to provide

interesting opportunities for cross—checking.

The test outcomes are given in Table 4.2. Since the test
equations carry little intrinsic interest, I present only the ADF and
BHA statistics. Values suggesting stationarity are underlined.
Wherever passible, tests are conventionally conducted in logs.
Because of some negative values, the tests involving IC/Y have only
been computed in non—-log form. The tests which were executed and are
reparted in log—form lead to the same qualitative conclusions when

performed in a similar non-log form.

Notice first that the non—stationarity of the debt/income ratio
cannot be rejected for any of the periods. This confirms the findings
of Barro (1979). In addition to the periods reported, the exact
replication of the period analysed by Barro also indicates non-—
stationarity. We do not find a constant debt/income target close to
zero for 1870-1916, because that episode contains only a single move
back towards equilibrium. All tests for 1870-1916 cannot reject non—
stationarity for this reason. The inclusion of a trend term does not
help, indicating that the equilibrating process has not led the budget
back to target along a proper trend. Furthermore, all tests for the
entire period do not reject stationarity either. In view of the
arguments presented in the previous section, this must reflect a

change of regime within the period.
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Target Period Estimated constant ADF BHA
log(B/(PY)) 1870-1983 -1.72 -1.33 0.04
1870-1916 -2.63 -0.48 0.03
1936-1983 ~0.88 -1.45 0.05
1936-1983% -1.13 -1.56 0.14
log(I/Y) 1870-1983 ~5.14 -1.44 0.06
1870-1916 -6.01 -0.33 0.02
1936-1983 -4.31 -1.09 0.09
1936-1983% -4.38 0.85 0.14
IC/Y 1936-1983# 0.005 =3.40 1.16
1952-1983 0.005 =3.19 113

NOTE: ADF = Augmented Dickey-Fuller test statistic (5% critical
values: -2.93 (50 observations); -2.89 (100 observations)). BHA =
Bhargava test statistic (5% critical values: 0.86 (45 observations);
0.40 (100 observations)). A '#' indicates that War years (1942-1951)
have been removed. Values indicating stationarity are underlined.



86

Indeed, the apparent contrast between the pre-1930s and the
post—-1930s is witnessed by the behaviour of the ratio of inflation-—
corrected interest payments over national income. For the post-
1930s, the non—-stationarity of this ratio is firmly rejected. Notice
furthermore that the non—stationarity of the uncorrected
interest/income ratio can not be rejected for any of the periods. It
is hoped that data on inflation expectations and on the market value
of the public debt in the pre—-1930s will soon become available, which
would make it possible to compute these tests for the pre—1930s as

well. The institutional and graphical evidence seems to indicate a

change of regime.

The tests reported here do support the conclusion that since
the 1930s there has been a target for the debt/income ratio
dependent on the real interest rate. This is confirmed by the
remaining regressions 5 through 8 in Table 4.1. The lagged
uncorrected interest/income ratio is insignificant (No. 35), but the
lagged ratio of corrected interest payments over national income is
significant with the expected sign (No. 6, 7 and 8). This Error-—
Correctiaon term represents the usual weak but significant long—run
feedback from disequilibria incurred in the past. In comparison with
regression 1, its impact on the coefficients of GVAR and YVAR is
negligible, but the estimated constant is doubled to 2%Z. The
econometrics of these equations could be improved, and the results
reported in this chapter seem to indicate that further work on the
U.S. similar to that on the Netherlands in Chapter &6 would be

worthwhile.

It is reassuring to see that all the non-stationarity

propositions cannot be rejected, except the one which incorporates
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the inflation correction. This is consistent with Barro's finding, that
governments finance the nominal component of interest payments
simply by creating nominal debt [o,=1 in (4.1)]. The long—run findings
of this chapter are confirmed within the short-run framework of the
Barro model. Combining the evidence from Tables 4.1 and 4.2, it
appears that U.S. governments since the 1930s have been heading for
an underlying target for inflation—corrected interest payments

amounting to about 0.57 of GDP.

4.5. Conclusion

This chapter has set out to establish that the stock of U.S.
Federal debt is not a variable without any target level, which just
follows the course of events. Ever since the Civil War, there has
been "tension" in the budget to bring the debt back to a desired
level. Before the 1930s, this desired level was determined as a
target ratio of the debt over national income of close to zero.
There is evidence that, since the 1930s, governments have not been
concerned anymore about a constant debt/income ratio, but have
instead targeted that ratio as a function of the real interest rate.
This function takes the form of a positive target ratio of inflation-

corrected interest payments over national income.

Such behaviour is compatible with the Barro idea of optimal tax
smoothing, but it is not compatible with the way in which Barro
operationalises this idea (see below). It may also be viewed as an
interest rate stabilisation policy. Further research into the short-—

run aspects of the model is required to clarify this point.
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Further research may also pay attention to the role of
monetary policy in this context. Government financing by money
creation could have been an important instrument to establish a
long—run constant interest/income ratio. As is well known,
governments can inflate their way out of undesired indebtedness by
pursuing excessive money financing resulting in inflation. This aspect
will have to be incorporated into the model. Levy (1981) and Hamburger
and Zwick (1981,1982) argue that at least during part of the postwar
period money financing has been used to mitigate the impact of
deficits on interest rates. This is consistent with the findings of
Blinder (1982). King and Plosser (1985) find little evidence for a
reaction of money financing to deficits or any other variable in the
budget, but they emphasise that further work is required. Joines
(1985) reaches conclusions similar to those of King and Plosser. These
conflicting empirical results do not seem to provide conclusive
evidence on the role of money financing in the present context of a
long—run real interest/income target. The explicit consideration of
money financing as an instrument for pursuing such a target may lead
to new insights. Furthermore, the authors quoted above confine their
attention to the relationship between deficits and very narrow
definitions of the money stock. This seems an unjustified restriction,
and attention to wider definitions is required [Friedman
1978,1983,1985), Wellink and Halberstadt (19835), Kremers (1985) and

Chapter 61.

Meanwhile, the conclusion that there is a target for the stock
of debt bas some interesting implications. If one accepts Barro's tax
smoothing theory, the implication of this result is either that money
financing, ignored by Barro, is used to achieve the debt target

conditioned on the real interest rate, or that, contrary to Barro,
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government expenditure is not exogenous and reacts to the debt
position, or that both these statements are true. It seeams
reasonable to assume that all the instruments in the budget share
the burden of absorbing undesired disequilibria incurred in the past.
How that burden is distributed over the various instruments remains
an impartant empirical question. The approach of Chapter 3, which is
designed to capture such budget-wide "tension", may provide a
productive framework for further attention to this issue. The
empirical analysis of Chapter 6 forms an application of that

framework to the public finances of the Netherlands.
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Footnotes Chapter A4.

i,

In the Barro model, a zero debt/income target would apply in the
likely case where real Federal expenditure in the long run grows at
the same rate as real BDP (substitute dos=v, in (4.2')}; see Barro
(1979, p. 955)]. However, this zero target is not imposed on the
data, whereas the constancy of the target is.

Data sources are given in Appendix R. Some of the series
incorporate a break in 1928/9. While this is indicated with a '#'
whenever relevant, the graphical presentation is designed such that
the two subperiods are comparable in single figures.

The following three quotes are typical for three stages of that
process. 'The common notion among public finance writers is that the
quicker the debts are paid the better. Dalton and Young have both
likened the national debt to a toothache with the adsonition to get
rid of it as soon as possible' [Leland (1937)]. In his evidence to
the Colwyn Comaittee on National Debt and Taxation in 1924, J.M.
Keynes argued against rigorously heading for a low debt/income
target in the U.K.: 'Since it is sound policy always to have a
certain margin in budgeting, it is right that a certain amount of
debt should, if possible, be repaid every year, But it is not
advisable to attempt blindly to repay large sums serely on the
ground that the debt is something to be got rid of. [...) I think it
is a relic of mid-nineteenth-century sound financial saxims which
have extremely little application to the present day. [...) It is
unsound to base the policy of the future on the decaying conventions
of the past' [Keynes (1924, pp. 295-322)). The definitely different
post-1930s attitude was expressed by A.P. Lerner: 'the absolute size
of the national debt does not matter at all' [Lerner (1943)1].

Barro (19843) does not provide inflation expectations for War years
1941-1947, so there is a gap in Figure 4.6 between 1941 and 1949.
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CHAPTER 5. THE DUTCH DISEASE OF THE NETHERL ANDS:

DEVELOPMENTS IN ECONOMIC POLICY AND THE MACROECONOMY, 1960-1982

5.1. Introduction

During the past decade or two the Dutch economy has gone through a
process of major changes. The involvement of government in the economy has
been one important factor in that process. Its increasing role in social and
economic life has had effects on a variety of aspects of the economy, such as
the sector structure; the functioning of labour markets; conditions on
financial markets and the balance of payments. The availability of revenues
from the sale of natural gas has reinforced the existing trends in government
involvement to a considerable extent. And the gas boom has affected the
economy in a direct way as well. This chapter describes the broad lines of
those developments. I shall present the description as an analysis of the
economic effects of the gas boom. Of course the gas was not the exclusive
driving force behind the process of change, but an empirical analysis
following the théoretlcal insights from the Dutch Disease literature offers a
clarifying and allround perspective on it. This approach also enables us to
introduce the role of govermment in a natural way; Central Government has
spending power over most of the gas revenues. In the second part of the
chapter, more specific attention will be given to aspects of monetary and
fiscal policy which are relevant for the model of Chapter 3, This chapter thus
sets the stage for the econometric analysis of Dutch public finanecial
behaviour in Chapter 6.

I organise the argument as follows. Section 5.2 briefly provides some
key characteristics of the Dutch economy. The next section categorises the

relevant theoretical issues from Dutch Disease theory, and is followed by

Section 5.4 where I describe the spending effects of the gas boom. The
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consequences for the sector structure of the economy are the subject of
Section 5.5. This general economic background serves the evaluation of
patterns in budgetary policy. Before introducing those patterns in Section
5.7, the preceeding section gives a concise impression of the tradition by
which monetary policy is made in the Netherlands, and of its role in the

difficulties of the turbulent 1970s.

5.2, Some Characteristics of the Dutch Economy

A main feature of the Dutch economy is its great openness.1
International trade amounts to more than 50% of GNP, Trade contacts extend to
all areas of the world, with a strong but recently decreasing concentration on
within-EC trade. Germany accounts for about 30% of Dutch exports, Belgium for
almost 20%. The balance of traded goods normally shows a deficit, whereas
services score surplusses (Figure 5.1). Exports are relatively concentrated on
agriculture, mineral fuels, lubricants and related materials, and chemicals.
The country reveals comparative advantages in production using relatively
little but highly skilled labour, in its natural resources (agriculture and,
temporarily, energy), in its history in trade and in its location at the
crossroads of Europe [WRR (1980, p. 50), Koekkoek and Mennes (1984)]. Much
more about developments in the sectoral structure will be said below.

The public sector is deeply involved in economic life. It takes up a
large and until récently increasing share of value added in the private
sector, both for exhaustive spending and for redistributive purposes.
Regulatory powers of government are considerable and regularly used to guide
the private sector in areas such as prices and incomes policy, industrial
policy and sometimes even monetary policy. Because of the country's pluriform
history and its sympathy with minorities, decisions are preferably taken by

agreement of all those involved.

During the 1950s and early 1960s wage increases lagged behind the
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rapid growth of productivity. Later, the 1960s also accomodated a considerable
wage explosion, which set in motion a trend rise of the share of labour in net
value added (Figure 5.6 and Table 5.2). The exploitation of vast natural gas
reserves occurred in a period of rapid growth, an increasing share in world
trade, and low unemployment (Figure 5.2). Before the gas started to come on
stream, virtually no energy was home-produced. It was estimated that the gas
reserves would satisfy total national energy requirements for several decades
[Lubbers and Lemckert (1980)].

Initially, depletion policy aimed at rapid exploitation of the gas.
World energy prices were expected to fall, and cheap and clean nuclear energy
was expected to become available in the near future. Therefore, an aggressive
pricing policy was adopted on the Dutch household and business markets, and
soon substantial export contracts were signed.

Two justifications were given for exporting gas at prices below that
of its oil equivalent at the world level. First, it had to be sold off fast
and in large quantities. so that markets had to be conquered rapidly by
aggressive pricing. Second, the conversion from other energy sources to gas in
the importing countries (mainly Germany, Belgium, France and Italy) involved
adjustment costs which had to be reflected in prices. This meant that for the
Netherlands the opportunity cost of gas was temporarily below the world energy
price level, which made energy a comparative advantage for the Dutch economy
of the 1960s. Later, the advantage diminished as export markets had been
créated and conversion had taken place. However, for contractual reasons
export price rises kept lagging behind those of world equivalents, so that
some of the advantage remained until today.

In the course of the 1970s the picture changed drastically. Rocketing
world energy prices, an Arab oil boycott of the Netherlands, the revealed
vulnerability of a country without energy reserves, general concern at the

finiteness of natural resources, and a disappointing lack of progress on

nuclear energy resulted in a reversal of the depletion policy. Domestic prices
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were moved up to world levels as much as possible. The strategy shifted from
high speed depletion to long-term conservation. No new export contracts were
engaged upon, house insulation and economy in energy consumption were
promoted. By that time the consequences for the current account had become so
enormous, that from that perspective also it was considered wise to cut back
on gas exports and smooth its effects over time. Imports of energy reverted to
an upward trend. Still, the experience of how to cope with a natural gas boom

had only Jjust begun.

While discussing the impact of the gas boom on the Dutch economy, one
can in the first place distinguish between resource movement and spending
effects [see e.g, Neary (1984) and Corden and Neary (1982)].

Resource movement effects occur if the booming sector directly draws
inputs away from the rest of the economy. As it happens, the exploitation of
Dutch gas has required limited inputs. The gas sector does not provide much
employment. Even though unemployment was low in the 1960s, we may for the
purpose of this paper assume that the labour requirements of the gas sector
were negligible [Wieleman (1982, p. 82)]. They never put préssure on other
sectors.2 A similar case can be made for capital inputs. Although investment
costs constitute the major component of gas production costs, they do not seem
to have put any pressure on Dutch capital markets. Total annual investment in
the gas sector has never exceeded more than a few percent of national
investment, and could increasingly be financed from gas revenues. The spending
effects of capital goods purchases themselves will be discussed below. On the
financial side, further recall that the Netherlands has a small and very open
economy with, in principle, free international movement of capital. Potential

capital market pressure could have been offset from abroad. Therefore. the

Dutch Disease in the Netherlands may be studied in a model without inputs to
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the booming sector.3

The spending effect involves a variety of issues. In theory it can be
separated from the optimal depletion problem, but in practice this may not be
possible. Consider this issue first. As a useful benchmark, Buiter (1983)
formulates a concept of the net worth of the public sector, in which the
present discounted value of future gas revenues accruing to the government
would be one constituent asset. As the result of an intertemporal optimisation
problem (g;g:, maximise intertemporal citizens' utility subject to the
intertemporal public budget constraint - which contains the present value of
gas - and the dynamic model of the economy), government normally ought to
smooth the benefits of the gas boom over time. In a world of rational
expectations, perfect financial, factor and product markets, and sufficiently
operative intergenerational chains, the problem of maximising the present
value of future gas revenues can be solved separately from the overall
government optimisation problem. These conditions are sufficient but not
necessary for the optimal depletion and general optimal budgetary policy
problems to be solvable in a recursive way. If these conditions are not
satisfied, it will in general depend on the specific features and parameters
of the economy's model whether a recursive solution is feasible.

In the Dutch natural gas case, it was not possible to plan general
macroeconomic policy conditional on an optimal éolution of the depletion
problem. The two were interrelated in a complicated way [Withagen (1982)]. To
see this, recall that initial depletion policy was aiming at rapid
exploitation. Since the export strategy required gas export prices to be below
import prices of alternative sources of energy, it was attractive to absorb a
large part of the gas reserves in the domestic economy. However, the
absorptive capacities of the economy and of export markets were limited. It
was decided to increase both. On the export side this was effected by

aggressive pricing, and a similar strategy was followed with respect to

domestic energy consumption. These two aspects of depletion policy were thus
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conditioned by short-run economic considerations. Influences also ran in the
opposite direction. The originally low household prices changed the pattern of
energy consumption and thus affected general macroeconomic relationships.
Furthermore, government charged industry low energy prices to promote rapid
depletion. This changed the industrial structure in favour of energy-intensive
production and exports. another macroeconomic effect. Thus, optimal gas
revenue generating and spending policies were intimately linked. Against this
background, Section 5.4 will give further quantitative insight into the way
revenues have been spent. The conditioning role of depletion policy will have
to be kept in mind.

The conventional Dutch Disease entalls a relative decline of the
traded goods sector in favour of tne nontraded goods sector. This occurs in
combination with an increase in the price of nontraded relative to that of
traded goods, or a real appreciation of the currency. It hinges on the
presumption that the energy boom results in an improvement of the energy
balance of trade, and that at least part of the gas revenues are spent on
nontraded gooaé. On the basis of the description of spending patterns in
Section 5.4, the subsequent Section 5.5 evaluates the extent to which the
tradeables sector has been affected by the gas boom in the Netherlands.
Sections 5.6 and 5.7 give a general outline of monetary and fiscal policy, and
comment on the appropriateness of policy reactions to the natural gas boom.

Before first proceeding to a description of spending patterns, two
important divergences of Dutch experience from standard theoretical models
remain to be emphasised. First, Dutch Disease theory tends to ignore the
impact of the booming commodity as an intermediary input. In the Netherlands,
the role of gas as a partly nontraded input is of great importance. This has
tended to reinforce the contractionary impact of the oil price rises on the
tradeables sector, since that sector had meanwhile become more energy

intensive [Corden and Neary (1982, pp. 840-1)]. It has also been instrumental

in Dutch sectoral policy as we shall see below. Second, the Netherlands has
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experienced a great deal of inflexibility in real wages and prices. This has
profound implications for the issues involved [Van Wijnbergen (1984b,c,d)],

and will be given ample attention in Sections 5.5, 5.6 and 5.7.

5.4, The Spending Effects of Gas Revenues

The share of govermment in actual gas revenues has risen from 65% to
more than 75% between the 1960s and today. At the margin, government's share
is over 85%. The remainder accrues to the oil companies.

It is difficult to trace the way in which the latter category has been
spent, although initially a large part must have been devoted to exploitation
investments. That investment demand was to quite an extent met by imports
[Wieleman (1982, p. 129)]. Relatively speaking, however, the amounts were
still small.

Before concentrating on the way government spent its share in the
revenues, it must be noted that ggtual revenue does not necessarily equal
total potential revenue. The latter is the economically relevant concept.
Since government has major power over price setting, any pricing below the
revenue maximising level can be counted as a subéidy to energy costs. It is
difficult to determiné whether particular pricing policies have been adopted
for reasons of general macroeconomic and industrial policy, or in order to
maximise revenues.

Pricing policies have roughly been as follows [for details, see
Lubbers and Lemckert (1980) and Wieleman (1982)]. Domestic prices, both for
households and for industry, have always been above export prices. Gas export
prices have always been below world energy equivalent prices." Before 1973,
domestic prices were far below world levels, partly in order to induce
substitution towards gas. Agriculture and some parts of industry enjoyed

substantially lower prices than households. For the pre-1973 period the policy

stance taken was apparently to set gas export prices with a view to revenue
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maximisation (i.e,, fast depletion). Household and business prices were below
those of world equivalents. Reasons for the low domestic prices were partly of
the revenue maximisation type (i.e., the stimulation of substitution), and
partly of a general macroeconomic character. To the extent that the latter
were significant, it seems that govermment has spent part of its potential
revenue in this fashion as a transfer to households. The felatively low
business prices must be seen as part of general industrial policy. In order to
promote the utilisation of the Dutch comparative energy advantage (recall that
the gas was expected to be replaced soon by other energy sources) in the form
of an investment for the future, government stimulated energy-intensive
production by spending part of the potential gas revenue on low energy pricing
for business. In combination with direct public investment, this led to rapid
growth of energy-intensive industries such as chemicals, oil refining, steel
and horticultﬁre.

As explained in Section 5.2, after the 1973/4 oil shock the depletion,
pricing and spending policies changed. Slow depletion became the motto, and
domestic prices went up to world levels. The argument of a Dutch comparative
energy advantage lost ground as conversion tdwards gas had taken place and
markets had been gained. Thus the opportunity cost of Dutch gas moved closer
to the world energy price level. Low energy prices for industry.would now be
similar to a plain éubsidy to industry, linked to the relative energy-
intensity of the recipient's production. In the 1960s. as the comparative
energy advahtage was significant since foreign conversion and market
penetration were still taking place, industrial priceé were low partly in
order to exploit this advantage. In the 1970s, as the advantage diminished,
industrial prices rose accordingly. Although on theoretical grounds this may
seem sensible, it represented a serious problem for the energy-intensive
sectors set up in the 1960s.

Returning to the analysis of actual gas revenues, the government's

share, amounting to approximately three quarters, remains to be accounted for.
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Since these revenues were treated as current government receipts, it is
difficult to trace their specific destination. Table 5.1 gives an impression
of the significance of gas revenues in the budget, and of general public
financing patterns. It appears that after the first oil crisis gas revenue
became a substantial element in government receipts (from 3% of total receipts
just before the first oil crisis up to 17% in 1982!). These revenues have not
been set aside for investment. Over the relevant period, net public capital
spending as a percentage of national income has declined somewhat. Taxation
has stayed roughly constant (it increased up to 1980 but has fallen since), so
that current spending has increased. Indeed, the bulk of growth can be found
in net income transfers, wages and purchases of goods and services. Except for
the expenditure on education, which is included in the last category and may
be considered investment in human capital, most of the increase was therefore
spent on consumption.

To sum up, it appears that before the first oil price rise part of
potential gas revenue was invested by means of direct investment (footnote 2)
and low energy prices for agriculture and industry. Not much was spent on
consumption yet, but total gas revenues were still limited. After the first
oil crisis, as revenues increased, it is evident that a large part thereof was
spent on income transfers and consumption. Of course, if income recipients are
sufficiently rational, the fact that government spent a large part of the
revenues on income transfers does not necessarily mean that it indirectly
spent it on consumption. Private individuals might increase their savings when
faced with such windfall incomes. However. household savings have remained
fairly stable at around 10% of net national income [Eizenga (1983)]. It seems,
therefore, that consumers have not been all that rational, or at least that
their effective time horizons have prevented them from being so. Figure 5.3
shows the pattern of consumption.

In addition, net public capital spending decreased somewhat, and on

top of that the public sector started to run larger budget deficits just as
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JIable 5,1, The Budget of Total Government

1965/9 1970/4 1975/9 1980 1982

(average % of net national income)

Wages, purchases goods and services 16.7 17.5 19.0 19.2 18.7
Interest payments 3.0 3.3 3.4 4,1 5.7
Price subsidies (house rent, etc.) 1.0 1.5 2.3 2.7 2.5
Net income transfers 3.5 4.3 8.4 9.5 10.5
Net current spending 24,2 26 .6 33.1 35.5 37.4
Taxation 26.8 29.0 29.4 30.0 27 .4
Gas revenues 0.2 1.0 3.2 4.5 6.1
Investment income 1.7 1.7 1.9 2.1 2.7
Current receipts 28.7 31.7 34.5 36.6 36.2
Net investment 4.6 4.0 3.1 2.8 2.6
Net capital transfers 0.8 0.9 1.6 2.8 2.6
Net loans 3.7 2.7 2.1 2.5 2.7
Net capital spending 9.1 7.6 6.8 8.1 7.9

Memo: Social Security contributions 14,0 17.5 19.7 20.2 22.1
(not included in Taxation)

Source: Central Planning Bureau, Macro Economische Verkenningen 1983

(excluding Social Security Punds)

1964/8 1969/73 1974/78 1979/83

(average ¥ of total value added)

Manufacturing 72.5 T4.5 84 92
(excluding Construction, Electricity,
Gas and Water, Natural Gas)

Services 75 78.5 79 T4
Source: Central Planning Bureau, Central Economic Plan 1979, 1984

(Labour's share equals total labour cost including employers' contributions to
Social Security and an imputed income of self-employed, divided by net value
added at factor cost)
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gas revenues approached their maximum. A channel by which some of the gas
proceeds may have been saved is through the balance of payments. This channel
will be highlighted in Section 5.6. For now, the general conclusion is that
gas revenues have tended to be put to consumptive purposes. A mix of traded

and nontraded goods was purchased.

The core of the Dutch Disease literature focusses on the decline of
the tradeables relative to the nontradeables sector, assuming that no
compensating action is undertaken by the government. Table 5.3 shows the broad
lines of developments in sectoral structure in the Netherlands. This table is
in volume terms. It appears that the output of manufactures has grown somewhat
more rapidly than that of services in 1963-1973. In value terms services have
grown slightly faster, because prices of services have tended to rise more
[Central Economic Plan, Appendices D5/6]. The latter development has become
much more pronounced in the period after the first oil price rise (1973-1978),
as services grew relative to manufacturing bqth in value and in volume terms.

The pattern of services vs. manufacturing up to about 1977 was not
peculiar to the Netherlands. Albeit taking off from different starting levels,
similar developments occurred in other EC countries [EC, Basic Statistics].
Belgium's experience is very similar to the Dutch, even though Belgium has not
enjoyed an energy boom. This changed around 1978. The decline of Dutch
manufacturing accelerated, and the international discussion of the Dutch
Disease began [The Economist (1977), OECD (1978)].

The crucial separation in that literature does not run between
services and manufacturing. It is drawn between traded ana nontraded goods.
Most Dutch manufacturing is indeed involved in exporting, or is at least

exposed to import competition.5 It is difficult to divide total services into

traded and nontraded services. An attempt has been made by the Scientific
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Table 5.3. Production Volume: Composition and Growth per Sector, 1963-1983

Share 1980
1 Agriculture y.2
2 Animal Products 0.3
3 Other Food 2.0
4 Beverages, Tobacco 1.6
5 Textile, Clothing, Footwear, Leather 0.9
6 Paper and Printing 2.4
7 Wood and Construction Materials 1.6
8 Chemicals, Plastics, Rubbers 2.8
9 Basic Metals 0.9
10 Metal Products, Precision Instruments 3.9
11 Electric Equipment 2.6
12 Transport Equipment 1.3
13 0il Refining 1.4
2-13 Manufacturing 21.7
14 Mining (including Natural Gas) 6.9
15 Electricity, Gas and Water 2.6
2-15 Industry 31.2
16 Construction 8.5
17 Owner-Occupied Dwellings 6.0
18 Trade 15.2
19 Sea and Air Transport 1.3
20 Other Transport and Communication 6.5
21 Banking and Insurance 5.8
22 Medical and Veterinary Services 6.9
23 Other Services 14,4
17-23 Services 56.1
Total Private Sector 100.0

1963/73

1974/78

1979/ 83

(average annual % change)
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Council for Government Policy [WRR (1980, p. 42)]. They select as
internationally oriented services the categories 18, 19 and 20: Trade,
Transport and Communication. Agriculture should also be counted as a
tradeables sector, whereas Electricity, Gas and Water and Construction are
largely nontraded.

The following picture emerges. Before the first oil crisis the output
of tradeables as well as nontradeables grew considerably. Beverages and
Tobacco, Chemicals, Basic Metals and 0il Refining were particularly
successful. Textile and Clothing lost ground as import penetration was high in
this sector [Kol and Mennes (1980, Table 2)]. Notice that the successful
sectors tended to be energy-intensive and labour-extensive, whereas the
opposite was true of declining sectors. Services show a general growth.
Agriculture and Construction lost some ground, while Electricity and Gas
thrived.

After the oil price explosion of 1973/4 these patterns change. First,
there is an across-the-board decline in growtn rates. The decline is generally
stronger in tradeables than in nontradeables. Exceptions on the tradeables
side are Agriculture, Food and Beverages, and traded services. Nontradeables
apbear more Sneltered from decline. The poét-1979 period presents basically
similar developments, except that the traded services join in the general
decline of tradeables. The decline was least in Agriculture, Food and
Beverages, Chemicals and Electrics.

The Dutch experience is thus characterised by a squeeze on tradeables
in favour of nontradéables. What are the main causes of this development? Is
it the standard Dutch Disease case of a boom in a tradeables sub-sector, which
squeezes traded production by raising the relative price of nontraded goods?
One major ingredient has already been identified above: a significant part of
gas revenues was spent on nontradeables. The next question is whether this fed

through via an appreciation of the real exchange rate to a loss of domestic

and export markets. Events on the export side will now be examined in some
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detail. Since those on the import competing front are very similar, they will
be treated only briefly afterwards.

Some insight into Dutch export performance is given by Figures 5.4 and
5.5. The steady gain in market share, which had already started before 1965,
came to a sudden halt in 1973/4. Both graphs in Figure 5.4 are in volume terms
80 as to eliminate some of the effects of price fluctuations following the oil
crises.6

The dramatic loss of market share (about 15% in five years) of course
stimulated research and discussion in the Netherlands [Gerards and Jager
(1980), Groot and Janssen (1980), Brakman et al. (1982)]. Two strands of that
literature are of relevance here. The first concentrated on the role of the
exchange rate in the market loss. The second argued that changes in the
product composition of Dutch exports, brought about by the availability of

cheap gas in the 1960s, may have played a special role in the overall export

performance.

The upsurge of the Guilder after the collapse of the world's system of
stable exchange rates in the early 1970s is shown in Figure 5.5. There has
been little formal empirical research into the relationship between natural
gas and the exchange rate. The Guilder raté is very much a result of exchange
rate policy, which links the Guilder to the Deutschmark (Section 5.6). The
Central Bank has always commented that this pblicy has been successful ihanks
to the availability of gas with its present and expected future effects on the
current account.?’ I shall adopt that loosely specified relation in this paper,
foregoing ahw attempt to detérmine exactly how much of the appreciation is due
to gas and how mucn to other causes. This also implies that I shall not
examine in detail the exact timing of appreciations [cf. Sheffrin and Russell
(1984)], or the determinants of the long-run equilibrium value of the Guilder.
The actual upsurge of the Guilder continued throughout the 1970s, and came to

an end only in 1979 as the upward move of the Dollar began.

The price variable which is relevant for export competitiveness is not
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the nominal rate, but the relative price which Dutch exporters charge on
foreign markets. In order to concentrate on these price effects, Figure 5.5
shows the relative effective export price, weighted by the geographical
distribution and product composition of Dutch exports. The weighting is meant
to remcove effects on export performance which are due to the particular
composition of the markets on which the Dutch operate, and the particular set
of products they sell. One should, however, not grant the resulting double
weighted statistics too much significance in explaining export performance.
That is because some of the market gains or losses to be explained are already
reflected in the statistic via the their presence in the weights. Double
weighted variables will only be used in a descriptive fashion,8

Keeping this caveat in mind, Figures 5.4 and 5.5 do appear to express
the main conclusions of the Dutch discussion on export performance.9 Up to
1973, Dutch exports gained market share because of generally positive
influences from all three factors: geographical distribution, product
composition., and price competitiveness. The price factor tended to be
dominant, which can be recognised in the similar slopes of both market share
curves in Figure 5.4,

After 1973, price cémpetitiveness'continued to exert a positive
influence up to 1976, wnereupon it suddenly turned to the opposite. The
detérioration in price competitiveness hampered exports in the mid- to late
1970s. Later, there has been a distinct improvement of the price factor, but
the earlier adverse circumstances remain a handicap for Dutch exporters.10
Losses of competitiveness and market share have lagged effects as well. The
decline between 1973 and 1977 was partly due also to stagnation in the EC,
which is the main trading area of the Netherlands, and to a German recession
in particular.

The contribution of the product composition of exports requires

separate attention. The reactions of different product categories to oil price

rises vary greatly. Strong reactions and heavy fluctuations occur especially
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in energy-intensive sectors. This is connected to large-scale international
inventory movements in sectors such as primary energy, chemicals and oil
products. The Dutch relative concentration in these sectors made a substantial
positive contribution to export shares just before and during the oil crises,
but a negative contribution just afterwards. Apart from these temporary
fluctuations, it seems that in volume terms the typical energy-intensive
sectors have not prospered in the 1970s and early 1980s. In value terms they
did better, deépite major price substitution effects away from these products
on the demand side. Still, the energy-intensity of Dutch industry (excluding
gas of course) has with hindsight not been beneficial during that per'iod.11 In
the following sections thié will be evaluated from the policy point of view.

The relationship between price competitiveness and impart competition
was similar to that in the export field, although the nominal effective
appreciation relative to import competitors was smaller than that relative to
export competitors [De Nederlandsche Bank, Quarterly Statistics 1981, No. 1].
As the mirror image 6f increasing export market shares, import penetration was
already rising in the 1960s [Groot and Janssen (1980), Kol and Mennes (1980)].
This was not discouraged by the government, since it was seen as part of a
general movement towards an improved international allocation of production.
For example, labour-intensive sectors such as textiles were slowly,
réluctantly, but steadily given up to the low-wage countries. These ideas were
particularly alive in the 1960s as the Netherlands enjoyed virtually full
employment.

Inéréasing imports were not only a consequence of price effects. The
expansionary fiscal policy stance (Table 5.1) fed through vo imports of a
mainly consumptive nature., For example, a major factor behind the
deteriorating invisibles balance (Figure 5.1) was the sharp rise of foreign
travelling by Dutch citizens.

Figure 5.5 leaves one puzzle. Despite a continuously hardening

Guilder, price competitiveness for prolonged periods improved rather than
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deteriorated. This begs the question of export price setting.12 In order to
see the significance of this question, return for a moment to the standard
theory of the Dutch Disease. As an optimal reallocation of resources, the
tradeables sector declines relative to the nontradeables sector. This is
brought about by a relative price rise of nontraded goods, which initially
entails a higher traded product‘wage (so lower profitability in that sector),
and a lower nontraded product wage (higher profitability). This stimulates the
shift of labour from tradeables to nontradeables. If wages and prices are
flexible, they will adapt so as to bring about an equilibrium with full
‘employment, a larger nontradeables sector with more employment and a smaller
tradeables sector with less employment than before the gas boom. If, however,
wages and prices are not sufficiently flexible, there exists a risk that
profitability in the traded sector will decline more than necessary, and that
prbfitability in the nontraded sector will not rise enough to absorb all the
labour shed in the tradeables sector [Van Wijnbergen (1984b,c,d)].

Broadly speaking, this is indeed what has happened in the Netherlands.
The findings of Driehuis' (1975) study of wage formation in the Netherlands
can be summarised as follows [see also Van den Beld (1978)]. In the 1960s,
wages became virtually completely indexed to the Consumer Price index (cpr1),
which contained indirect taxes and the cost of household energy consumption.
Increments in direct taxes and employees' Social Security contributions tended
to be passed on in higher wage claims throughout the economy. In the generally
centralised wage bargaining process, an aggregate indicator of labour
productivity played a central role. This put upward pressure on product wages
in all but the most productive sectors. Even productivity in the natural gas
sector, where employment is minimal and production very high, was a
constituent of the productivity indicator. In addition. employers!
contributions to Social Security increased steadily, thus contributing to the

rise in total labour costs.

This process, which originated in the 1960s, remained in operation
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throughout most of the 1970s. The implications for the diagnosis of
unemployment, and for the medicine one could successfully prescribe, will be
further analysed in Section 5.7. Here, the consequences of the rigidities for
thé profitability of enterprise will be described.

If there are upward pressures on labour costs. which can not be passed
on in higher sales prices, there are several possible consequences for a firm
faced with this problem. First, it can make labour-saving investments so as to
increase labour productivity and decrease unit labour costs. Second, if an
increasing labour share in value added causes the firm to incur losses. it can
absorb these losses by borrowing or by temporarily eating into its reserves.
'These two strategies will only be followed if the firm expects a future
reversal of these temporarily adverse circumstances. If a firm does not have
sufficient confidence in the likelihood of sound returns in the future, or if
the short-run liquidity pressure caused by the lack of profitability becomes
too heavy, then it will go out of business or leave the country.13

In order to get some insight into what has happened to profitability
in Dutch manufacturing, I follow Sachs (1983) and decompose changes in the

labour share of value added into three components:
8L = (Wpg) - (y=1) + (pc-py) (5.1)

where s; denotes the labour share, W the nominal hourly wage rate, p, the CPI,

1 total hours worked, y net value added and py the value added deflator. Dots

denote annual rates ot change. The first term gives an impression of
dévelopments on the wage formation side. The second expresses the contribution
of labour productivity. The third, which I call the 'composite term', is a
variable which covers 'changes from several sources: supply shocks, in which
input prices change in real terms; changes in indirect tax rates; changes in

exchange rates, which vary prices of non-traded goods relative to

manufacturing tradables; and demand shifts away from or toward manufacturing'
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[Sachs (1983)].

In the Dutch case, the composite term covers selling~-price pressure
from foreign competition due to the rising Guilder, influences from changing
demand patterns, and indirect taxes., Of course only part of these phenomena is
caused by the impact of gas on spending behaviour and the exchange rate.

The result of the decomposition is shown in Figure 5.6. The trend rise
ot real labour costs (deflated by the CPI and including employers' Social
Security contributions) throughout the 1960s and 1970s was initially
compensated by improving labour precductivity. In combination with a moderate
upward trend in the composite term, the labour share in value added increased
slowly but steadily. It would be interesting to follow Sachs (1983) and
decompose the three factors of Figure 5.6 in trend and cycle components.
Since, however, the Dutch economy has experienced more than moderate
structural change over the 1970s, this would be a difficult venture. For now,
I try to interpret the actual patterns as shown in the figure.

The improvement of labour productivity in the 1960s was a result of
labour-saving investments. However, in 1975 the labour share jumped by more
than 10%. This was caused by a combination of cyclical capac;ty under-
utilisation, labour cost rises, and an increasing influence from the composite
term. This reflects rapid struétural change in the real and nominal economy,
consisting partly of the effects addressed in this book. Until 1979, the
labour share remained fairly stable at 85%. A slowdown of the improvements in
labour productivity and an intensified cost/price squeeze were responsible.

The sécond oil crisis brought another jump, this time to a historic
high of 96%.“‘ A productivity slowdown and the composite term are to blame.
Labour cost restraint was not sufficient to keep the share from rising. Only
as productivity increased and cost/price squeeze effects declined by 1982/3
was there some improvement in profitability.

Returning to the options open to firms faced with increasing costs and

decreasing sales prices, the following rough sketch seems to capture Dutch
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experience. In the 1960s and early 1970s, a period of an optimistic business
outlook, rising labour costs were met by labour-saving investment.15 Some
erosion of profit margins began, but this was accepted against a background of
general optimism. Since profit margins were used as a buffer, and at the same
time net investments were still made, this affected the financial structure of
the business sector. Though not the sole reason, the slow process of profit
erosion added to an almost continuous rise of the share of debt capital in
total capital [Figure 5.7; also Den Dunnen (1981a) and Wellink (1982)]. As can
be seen from Table 5.4, labour was shed while production still grew.

The process continued in 1974-1983, although with a shift of emphasis.
With the optimism concerning future demand prospects fading and financing
becoming more and more of a problem, net investment declined. 16 Firms started
to leave the market, production growth stagnated, and more labour was shed
(see alsb Figure 5.2). Market exit 6ften meant going abroad, as we shall see
in Section 5.6 where international capital movements appear in the analysis.

I have emphasised the impact of Dutch Disease type of developments (in
combinatibn with expectations of future sales) on the profit and financial
position ot business for two reasons. First, this phenomenon introduces lags
into the channels through which usual Dutch Disease ﬁatterns operate. Although
we have already observed the usual changes in sectoral structure occurring in
the 1970s, there may be more to come. Second, concern for the financial state
of the private sector has been one bf the factors determining the policies of
De Néderlandsche Bank, an aspect of the Dutch Disease in the Netherlands to

which we shall turn in the next section.

In the previous sections I have presented the basic economic problems

of the Netherlands: stagnating growth, unemployment and major shifts in

sectoral structure. I have shown that natural gas has had an impact through
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Jable 5,4, Emplovment: Composition and Growth per Sector, 1963-1983

Share 1980

1 Agriculture 6.8
2 Animal Products 1.2
3 Other Food 2.7
4 Beverages, Tobacco 0.5
5 Textile, Clothing, Footwear, Leather 1.7
6 Paper and Printing 2.7
7 Wood and Construction Materials 2.2
8 Chemicals, Plastics, Rubbers 2.7
9 Basic Metals 1.0
10 Metal Products, Precision Instruments 5.0
11 Electric Equipment 2.7
12 Transport Equipment 1.7
13 0il Refining 0.2
2-13 Manufacturing 24 .3
14 Mining (including Natural Gas) 0.2
15 Electricity, Gas and Water 1.2
2-15 Industry 25.7
16 Construction 11.0
17 Owner-Occupied Dwellings -

18 Trade 18.8
19 Sea and Air Transport 1.0
20 Other Transport and Communication 6.8
21 Banking and Insurance 4,2
22 Medical and Veterinary Services 7.6
23 Other Services 18.1
17-23 Services 56 .5
Total Private Sector 100.0

1963/73

(average annual %
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two channels. First, via its direct influence an an intermediate input.
Second, via spending effects, which have affected demand conditions and the
real exchange rate. This brings us to the role of fiscal and monetary policy.
Since this study is focussed on fiscal policy and considers monetary matters
only inasfar as they are directly connected with the government budget, I
first give a fairly brief account of the Dutch monetary trédition and its role
in recent economic adversities. In Section 5.7 this is followed by attention
for budgetary policy.

Monetary policy has only a relatively modest role to play in the
Netherlands [Den Dunnen (1973,1979,1981a,b)]. This stems from the openness of
the economy. The country is highly dependent on international trade, and is a
supporter of stable exchange rates. It participated in the 'snake' and is now
a member of the EMS. International capital movements are perhaps the most
libefalised in the world, although in tne mid-1970s some restrictions on
capital imports were impbsed temporarily as we shall see below. Except from
short-run divergences, all this renders monetary conditions dependent on
developments in West Germany [Budd and Warburton (1981)].

The actual attachment of the Guilder to the Deutschmark is much
tighter than imposed by the EMS. This is a Dutch policy.choice. It has been
made in order to provide a stable enviromment for trade (notice that Belgium,
the second Dutch trading partner, is also in the EMS), and also to limit the
import of inflation by associating with a major low-inflation economy [Figure
5.2 and Kessler (1980)].

Against this background, monetary policy is mainly quantity-oriented.
The Central Bank monitors its broad liquidity concept, M2, and has credit
rationing at its disposal as one of its instruments. Through institutional
arrangements, the money and capital markets used to be two almost strictly
separate markets. 1his facilitated short-run exchange rate intervention

without significant direct effects on domestic monetary conditions. However,

recent financial innovations and the further internationalisation of Amsterdam
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as a financial centre seem to have blurred the separation between money and
capital markets. It will be interesting to see how monetary policy adapts.

Even though the Central Bank monitors and influences the liquidity of
the economy, this does not mean that it publishes monetary targets to which it
subsequently adheres rigorously. Its policy is, roughly speaking, directed at
avoiding any inflationary pressure emanating from monetary conditions. This
implies that cost-push inflation is not seen as a monetary phenomenon and
therefore is not in principle deemed the responsibility of the monetary
authorities. Finally, the capital market is seen as the marketplace where
relative scarcity of long-term financial funds is reflected in the long-term
interest rate without any govermment intervention.

This is not the place for an evaluation of the Dutch monetary
tradition, and for more detailed accounts I refer to Den Dunnen et al. (1981)
and the articles by the Same author which are quoted in the Bibliography. Two
aspects may be borne in mind for the econometric analysis in Chapter 6. Dutch
monetary policy is quantity-oriented, and in this context the monetary
influence of the public finances and of the balance of payments can both play
an important bart. Furthermore, interest rates are accepted as thé flexible
outcomes of market forces, and they are generally not managed Sy the
authorities except money market rates in view of short-run exchange rate
stabilisation. I shall leave the monetary dimension of budgetary policy to
Section 5.7.

Let us proceed to a brief lobk at the role of monetary policy in the
eéonomic difficulties of the 1970s. In the Dutch Disease framework, two
aspects of that policy réquire special attention. The first relates to the
money supply, the second to the exchange rate and the balance of payments.

It has been argued that a resource boom which is met by a restrictive
monetary policy may lead to a recession [Buiter and Purvis (1983), Neary and

Van Wijnbergen (1984)]. Neary (1984) has called the mechanism giving rise to

this the liquidity effect of a resource boom. Essentially, if the nominal
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stock of money remains constant, the spending effect of the boom is dampened
by the increased demand for real balances. The exact channels depend on the
exchange rate regime and on price and wage adjustment mechanisms.

In the Netherlands, the first oil shock was accomodated by a rising
money supply. This may have had a stimulative impact, as witnessed by the
temporary increase in output growth after 1975 (Figure 5.8). In contrast, the
second oil shock was met by contractionary policy. A recession followed, to
which monetary policy may have contributed. In both cases, however, fiscal
policy worked in similar directions, so that the separate influence of
monetary policy should not be overestimated. The exact extent to which these
cyclical money supply and output patterns were related remains under
discussion [compare e.g, the ﬁiews of Den Dunnen (1981b, Graph 3) and Bomhoff
(1983, Par. 2.4)]. In any case, the money supply policy of De Nederlandsche
Bank has usually operatéd carefully and gradually. Rigorous formal empirical
eﬁidence with respect to its rble in the Dutch Disease context is lacking.
Nevertheless, the major choices presented by the gas boom have been made by
the fiscal policymaker.

Before proceeding to those choices, the Central Bank's exchange rate
policy requires attention. This pblicy has been a contentious issue. This is
not the place to go into the intricacies of the exchange rate debate.17 The
aspecté which are relevant in the resource boom context have been analysed
theoretically by Corden (1981a,b). One of the ways to protect the tradeables
sector from pressure caused by appreciation is simply to prevent the
apbréciation itsélf from 6ccurfing. Corden calls this exchange rate
protection: spend gas export revenues to finance a balance of payments surplus
and build up a reserve of foreign assets.

It is clear that such a policy on a large scale is unsustainable in
the long run.18 However, if exchange rate pressure is expected to be only

temporary because of the finiteness of the resource boom, it may be sensible

to protect the tradeables sector during this period of pressure by keeping the
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exchange rate down and investing in foreign assets. There are sound practical
arguments for the possible superiority of that form of protection over
alternative forms such as tariffs, quotas and subsidies [administration,
reversibility and international commitments; see Corden (1981a)l.

It is difficult to determine to what extent Dutch exchange rate
movements and policy reactions have been connected with the gas boom. The link
with the Deutschmark has been the overriding policy goal. Pleadings in favour
of Guilder depreciation to boost competitiveness have always been countered on
two grounds. First, depreciation in the heavily indexed and very open economy
waé feared to lead to inflation. This would worsen rather than improve
competitiveness.19 Moreover, the real inroads on profitability in the business
sector were considered to be the combined responsibility of the fiscal policy~
maker and the wage formation process. Second, depreciation would affect
international confidence in the Guilder. This confidence is deemed to allow
the Netherlands relatively low interest rates, which are considered desirable
in view of the financial state of the business sector alluded to above
[Duisenberg (1982)].

All this seems to lead to the conclusion that reverse exchange rate
protection may have been pursued. However, that has not generally been so.
Over the 1970s, the Guilder depreciated somewhat relative to the Deutschmark.
The effective appreciation is the result of a collective appreciation of the
'snake' and later the EMS currencies relative to the Dollar and others.

Periods of upward pressure were followed by periods of downward pressure on
the Guilder. Thus, only short-run (stabilisation) exchange rate protection may
to some extent have beeh provided by De Nederlandsche Bank.

As remarked above, it is difficult to attribute exchange rate and
policy developments explicitly to the gas boom. In practice, a resource boom
does not result in a surplus per se, but rather adds to surplusses and reduces
deficits which follow from the general course of events. Figure 5.1 indicates

that the positive contribution of gas revenues to a fluctuating current
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account has increased steadily over the 1970s. During the period of
substantial surplusses of the mid-1970s, both the government and De
Nederlandsche Bank stimulated a compensating outflow of capital (see below).
This may create the misleading impression that much of the gas revenues has
been invested via the balance of payments, not in foreign reserves but by
capital exports. In order to see the falsity of that impression, reconsider
briefly the broad lines of spending effects during the 1970s.

Most of the gas revenue accrued to the government. Within the fiscal
budget, on balance this came down to growing income payments and transfers.
That development was enhanced by increasing budget deficits. There is no
evidence that income and trgnsfer recipients have smoothed the gas benefits
over time by investing in assets with future returns.20 On the contrary, the
ratio of saving (both private and public) to national income has declined
until recently, and consumption has increased accordingly (Figure 5.3). The
current account surplusses of the mid-1970s, which by definition equal the
balance of national saving and national investment, were to a large degree a
reflection of stagnating dbmestic investment (Figure 5.9). There is no sign of
a significaht channel of gas revenues via govermment income and transfer
payments through increased national saving to investment in foreign assets. At
best, theréfore, the temporary capital outflow of 1972-1977 would temporarily
have replaced some domestic investment.21

However, the actual form of capital outflow was somewhat of a mixed
blessing. A brief look at international financial flows will clarify this
point [for details, see Van Nieuwkefk (1981) and Van Nieuwkerk et al. (1982)].
The current account surplus of 1972-1977 was largely reflected in net private
capital outflows. These were the outcome of diverging developments. The net
outflow was triggered off in 1972/3 by resgtrictions on foreign purchases of
Guilder securities in the Netherlands. Subsequently, during 1974-1975 Dutch

direct investment abroad increased, but only temporarily. The net outflow was

sustained from 1975 until 1977 by a permanent reduction of foreign direct
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investment in the Netherlands. Net capital outflows declined by 1977, partly
because Dutch direct investment abroad had returned to previous levels.
However, the main factor in the 1977 decline in capital outflow was a trend
rise in purchases of Guilder securities by foreigners after the abolition of
restrictioné.

Of all the securities available, purchases of bonds increased, whereas
those of equity decreased. A large part of the bonds were govermment
securities, issued to finance rising budget deficits. Finally, there was a
trend rise in short-run foreign liabilities of Dutch commercial banks, which
had already started to 1ncréase around 1971.

In concluéion. and admittedly as a rough sketch, it seems that apart
from an outflow of foreign direct investment, one underlying current of
international financial flows consisted of a substitution of debt capital for
risk capital by foreign investors in the Netherlands. Second, the rise in the
short-run foreign liabilities of commercial banks is interesting in connection
with changes in the financial structure of Dutch business in the direction of
debt financing. To the extent that the banks have acted as intermediaries in
this process, it does not seem surprising that the major Dutch commercial
banks have recently suffered from domestic rather than South-American or East-
European defaults. From a national perspective, it is fairly immaterial
whether the banks or the business firms have gained from such a scheme.
Finally, the shedding by foreigners of risk-bearing involvement in the
Netherlands is compatible with the declining profitability described in
previous sections of this chapter [and with evidence in McKinsey and Company
(1978)1.

Of course, a net capital outflow remainé a net capital outflow,
however one may care to look at it. Still, the underlying causes and patterns
must affect one'é judgment of how successfully gas revenues have been invested

abroad. Recall that gas export revenue has been rising continuously, so that

its investment abroad should not necessarily have coincided with current
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account surplusses originating from other sources. There is no evidence that a
substantial part of gas revenues has systematically been invested, either

abroad or domestically.22

Major changes in general budgetary policy took place in the early
1970s. The origins of these changes go back to the late 1960s. From 1960
onwards, budgetary policy was executed along the lines of Structural Budget
Policy (SBP) [Dixon (1972), Burger (1975), Diamond (1977), and Den Dunnen
(1981b)]. This policy can be summarised by the objective of a long-run
government deficit in line with the normal private sector savings surplus,
after allowance for a desired surplus on the current account of the balance of
payments for development aid. This can easily be expressed in terms of the
National Accounts identities - see Burger (1975). The underlying philosophy of
SBP meant that actual short-run deficits were of limited concern. Roughly
speaking, public spending was kept on a trend which was compatible with thé
lohg-run or structural deficit, while taxes fluctuated with the business cycle
- also along a trend compatible with the struétural deficit. Therefore, actual
deficits absorbed cyclical movements in tax revenues.

This policy waé designed to exert an automatically stabllising
influence on the economy. For example, with a unit elasticity of taxes with
respect to national income, and public spending on a proper trend, a larger
than average grdwth of income is reflected in larger than average tax revenues
and thué in a smaller than ﬁverage deficit. With income growth below trend the
converse is true, and as a result the deficit evolves in a countercyclical
fashion., If thé income elasticity of taxation is larger than unity, this
pattern will be even more pronounced.

The practical application of SBP made the Netherlands one of the very

few couhtries where budgetary policy has been conducted along ex ante and
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fairly stable rules over a prolonged period of time.23 The implementation of
the policy required a detailed categorisation of budget items; conventions for
the treatment of inflation, off-budget items and temporary measures outside
the SBP framework; and a number of 6ther practical directives and procedures.
Many of these ingredients are explained in the references which I mentioned
above. I shall not go into details here, because it is the purpose of this
study to analyse the underlying patterns, not the details. Wherever the
knéwledge of a particular practical aspect is helpful, I shall mention the
necessary background information. Apart from the basics which I described
above, three additional points éhould still be made.

First, it was soon realised that ihflation could affect nominal
variableé without altering the underlying magnitudes in real terms. As a
result, the policy came to include allowances for inflation which may have
rendered SBP essentially inflation-neutral. At least, that is what we find in
Chapter 6, but further sttention for relative movements of prices in tne
public sector and in the private sector may sharpen this judgment.

Second, the policy was intended to keep the long-run development of
the deficit in line with the country'é long-run savings potential, and
tnerefore, in practice under the assumption of unaltered savings behaviour,
with the long-fun development of national income. This implies that in the
long run public spending and taxation were to be kept in line with each other,
but not necessarily with hational income. SBP did not contain any judgment on
deéifed ratios of public expenditure and taxation over national income. These
ratios were cohsidered to be a matter of political choice, whereas SBP was
seen as a matter 6f tsound finance' .24

As indicated above, the progréssion of the tax system was one of the
sources of automatic stabilisation since it involved a larger than unit
elasticity of taxes with respect to national income. However, in a growing

economy tax progression leads to a long-term rise of the share of taxes in

national income if no counteracting measures are taken. In SBP it was left to
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the discretion of the politicians to decide whether any compensating action
ought to be taken, i.e.,, whether the 'progression head' of tax revenues ought
to be compensated by tax rate reductions or other tax rebates in order to keep
.the tax burden on a constant trend relative to national income.

Within the SBP framework, the additional revenues due to tax
progression could thus be designated to compensatory tax reductions or to
additional public spending. In practice, political pressure usually led
policymakers to follow the latter route, and this will be reflected clearly in
our econometric model below. In the theoretical setup of Chapter 3, a larger
than unit long-run income elasticity of spending and taxation can be
incorporated by rewriting the long-run target ratios. This results in the
specification used in Chapter 6, but it should be noted that the share of
government in national income cannot grow forever so that there is bound to
come an énd to such a policy. Chapter 6 suggests a way of reconciling a
larger than unit but declining élasticity with shares which are constant in
the long run. Still, the policy change of the early 1970s is undoubtedly
linked to the unsustainability of this aspect of SBP in the 1960s.

The countércyclical behaviour of the budget is represented by the
parameters (¢12, )022, )1/32) in policy rule (3.8). As explained there,
countéfcyclical behaviour would prevail if 8032<0, so that on impact the

deficit is negatively relatea to deviations of real income growth from trend.

_ _ ~ "
This requires 1’/22 9) 4‘12 Y, or an impact reaction of taxation to income

growth (‘/’22) which is sufficiently larger than that of expenditure (‘P12)- If

no error correction feedback would be present; taxation would be progressive;

and spending would be on a proper trend, then the parameter values could for
N A

example be: ¢12=0, 4/22:1.1, and Y-D close to zero [see long-run budget

(3.4)]. However, in practice one would expect at least some error correction

both on taxation and on public spending to keep them on their desired paths.

The long-run income elasticity of taxation could still be larger than unity,

but the impact elasticity might be smaller (cf. the discussion in Chapter 3).
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Furthermore, a value of ¢;32 of the order of magnitude of -1 seems excessive;
one might expect spending to move somewhat closer with taxation so that

0« 4/12<\}/22 and -1(¢32(O. This would still indicate a countercyclical reaction
on impact.

Of course, whether the policy rule is actually effective as a
couuntercyclical device does not depend on its impact reaction only. A
countercyclical impact reaction could be disturbed by error correction
feedback as a reaction to undesired disequilibria incurred in the past, which
emphasises the importance of well-tuned dosage and timing in public financial
policy. We shall return to this issue in the following two chapters.

The third and last ingredient of Structural Budget Policy which
requires some attention is its monetary aspect. Strictly speaking, this did
not exist. Or, as Dr. Holtrop, who was President of De Nederlandsche Bank from
1946 to 1967, once put it: 'A budget deficit, by itself, has no monetary
meaning. The important point is out of which resources it is financed'
[Holtrop (1963)]. In the 1960s, Central Government was in principle supposed
to fund its deficits on the long-term capital market. However, as we shall see
in Section 6.6, this was done through a gradual recourse to the capital
market, where the government steadily borrowed the amount it would need to
finance the underlying long-run deficit. Budgetary policy thus contributed to
monetary management through a relative emphasis on money financing during the
economic downswing, when deficits are relatively large, and the opposite
during the upswing. Nevertheless, the considerations guiding the deficit
financing choice were strictly separate from those determining the gize of the
deficit, as we shall formalise and test in Chapter 6.

A rigorous separation between these policies seems feasible in
practice only if the deficit is under control along a steady long-run pattern.

In the 1970s, the govermment's adherence to the principles of SBP broke down

and the Central Bank began to emphasise the potential threat of excessive

monetary financing if excessive deficits would grow beyond the govermment's
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control [of., a joint paper by one of the Directors of De Nederlandsche Bank,
Wellink and Halberstadt (1985), and the Bank's Annual Reports]. The model of
Chapter 6 will suggest an approach to measure this aspect of budgetary
behaviour. The equation for debt management which we estimate for the 1960s
breaks down in the 1970s as deficits and the pressure to monetise them
increase.

Officially, SBP was abandoned in the Budget for 1979. In practical
terms, this had already happened before the mid-1970s. The prime reason was
the fact that government spending had to a considerable degree become
endogenous to the economic process, in a way which proved unsustainable and
uncontrolled. The origins of the loés of control lie in the late 1960s.
Government started to endogenise spending by initiating an ambitious welfare
program, indexation, and legal measures Such as minimum wages [CED (1982),
Halberstadt et al. (1982a,b), Van der Wielen (1983)]. This was done in a
period of economic optimism, generated by prosperous growth and expectations
of future gas revenues. The research reported in Chapter 6 indicates that the
shocks to the économy around thé 1973/4 oil crisis first brought the effective
abandomment of Structural Budget Policy out in the open [for an early result,
Kremers (1983)]. Up to then, it still looked as if government could set
expenditure at its discretion. The fact that discretion was increasingly
slipping was initially veiled by rapid economic growth and the gas revenues.

The mechanisms installed in the late 1960s implied important
restrictions on the degrees of freedom of future policymakers. Because of
their substance and open-endedness, the discounted value of those policies
later proved a liability which exceeded the discounted value 6f normal
revenues [Le Blanc Committee (1983)].

Before proceeding to an econometric analysis of this subject, I
briefly return to the appropriateness of fiscal policy réactions to the 'Dutch

Disease' difficulties of the 1970s. For a correct assessment of Dutch Disease

type of developments in the Netherlands, the endogeneity of budgetary policy
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must not be lost sight of. It has been argued that government embarked on a
misguided expansionary fiscal policy in the mid-1970s [e.g., Van Wijnbergen
(1984c)]. Although policy indeed became increasingly expansionary, it was to
some extent simply the continuation of a pattern rooted in the 1960s.2" A
variety of constructions served to give what were later realised to be
autonomous developments an appearance of discretion. In the Budget, expected
future effects of current economic policies were already recorded as revenues
even before any indication as to their likelihood of success was available
(*inverdieneffecten'). A calculated normal degree of future under-exhaustion
of budgeted expenditure was entéred as additional revenue (‘'onderuitputting').
Substantial heads of expenditure were debudgeted. Rates of economic growth
were 'consistently' overpredicted, and gas revenues were more and more treated
as current receipts rather than temporary windfalls. All this illustrates a
failure to cbpé with increasing préssure on the Budget.

The expansionary policy stance was rationalised on the view that the
Netherlands suffered Keynesian Unemployment, due to deficiencies on the demand
side. Before examining the appropriateness of the policy itself, first recall
how it was executed (Section 5.4 and Table 5.1). While relying heavily on

boosting consumption demand, special support for industry was provided but at
the cost of public saving and investment.

Van Wijnberéen (1984b,c,d) analyses the consequences of a resource
boom in a model with real wage rigidity.25 He finds a considerable risk that
under circumstances such as the Dutch an economy will move into a situation of
Classical Unemployment, which is not due to demand deficiencies but rather to
a lack of profitability in the business sector. In reality of course
unemployment is unlikely to occur in such pure forms. The Netherlands
definitely suffered a lack of effective demand due to the world recession of
1974/5. Still, that recession was immediately followed by an international

upswing in which the Netherlands did not fully take part. Furthermore, even

without the expansionary policy, consumption would have remained fairly
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strong. Domestic demand slackened because of collapsing investment, which was
by itself a result of the lack of immediate profitability and the lack of
profitable demand prospects. Under these circumstances, expansionary fiscal
policy boosting demand tends to put additional upward pressure on the real
exchange rate, if non-tradeables constitute a relatively large share of the
demand boost. The formal analysis of Van Wijnbergen shows that such demand
policy will not facilitate the necessary adjustments of the economy, but only
exacerbate the difficulties.

The temporary nature of the gas boom, the size of the Dutch economy,
and its dependence on international trade provide reasons for temporary
government support to industry. The Dutch Disease literature stresses the
optimality of a reallocation of resources from tradeables to nontradeables,
but this is of course very much a matter of degree. Especially when the boom
is temporary one should be careful with such a reallocation, even if gas
revenues are being invested abroad with high returns (wnich was not really the
case in the Netherlands). For a small country, it is quite a risk to step out
of rapidly developing 1ndu$tries if it might have to step
back in later [this is the Learning-by-Doing grgument of Van Hijnbéréen
(1984a)]. It depends on thé exact policy objectives and on practical
opportunities wuat type of support for industry is preferable. In the
Netherlahds, industrial policy has had some success. Though criticised for a
lack of strategic coherence and a generally defensive attitude [WRR (1980).
Wagnér-Committee (1981), Koékkoek.g&.al; (1981)], it has helped some sectors
with a future through the difficult 1970s (Steel, Agriculture, Chemicals, Car
Manufacturing). However, it has beén argued to have been too late, too little,
and to have been carried out at the cost of public investment.

If government is particularly concerned about employment, labour cost
subsidies are an effective tool. Against this background, Dutch fiscal policy

was ineffective in a double sense. Expansionary policy could have been

expected to exacerbate the difficulties. In addition, it was accompanied not
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by labour cost gubsidies mimdding the required wage adjustments, but if
anything by taxation of work. Social Security contributions rose rapidly,
income differences and margins between remuneration for activity and
nonactivity declined. An abundance of regulations and the institution of a
minimum wage operated in the same direction. Thus both the incentive to hire
labour and thé incentive to work were undermined [Corden (1984, fn. 14)]. As a
result, both the number of economically active and the number of economically
inactive inéome recipients in the public sector rose dramatically (Table 5.5).
Only after restoration of the supply side could expansionary policies have
beén foreseen to produce lasting poéitive results.

Taken together with the unfit financial state of the private sector,
it has become clear that the fiscal policies initiated in the late 1960s became
unsustainable. Present policy seems to be focussing on restoring balance to
the public finances, and on the supply side of the economy. This is not the
place for an evaluation of present policies, but a general acceptance of the
unsustainability of past patterns seems an essential step towards restoring
equilibrium. The role of matural gas in the process has been highlighted in
this chapter. However, the developments which we have described illustrate the
importance of attention to regular patterns in economic policy. An evaluation
of the Dutch experience can benefit from an understanding of the motivations
and limitations of budgetary policy, so that policy initiatives are not seen

in isolation but rather in a dynamic perspective.



Iable 5.5. The Shift from the Private to the Public Sector

1963 1973

(thousands)
Income recipients in the public sector 1995 2890
- economically active 605 820
- economically inactive 1390 2070
Income recipients in the private sector 3560 3575

Source: De Nederlandsche Bank, Annual Report 1983

1983

B205

1070
3135

3240
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[The public sector comprises Government, Social Security, and Semi-Public

Sector. Benefit recipients are those registered under AOW (old age), WAO

(incapable to work), WW (unemployed), VUT (early retirement), etc.]
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Footnotes Chapter 5

1. Detailed introductions can be found in Den Dunnen (1981a), The Economist
(1982) and Posthumus (1983).

2. On the contrary. As a result of the rapid conversion of energy consumption
to gas, the govermment decided to close the country's coal mines. This cost
about 50,000 jobs. Within a brief period, this would have added more than 20%
unemployment in the mining region Limburg. The govermment used gas revenues to
set up alternative employment. The main projects were DSM, now one of Europe's
largest chemical companies, and Volvo Car. The blow of the mine closures could
thus be accomodated, although the welfare system has had to carry a
substantial part of the cost [for an interesting account of this regional
policy in english, see European Commission (1978)]. Even though this
employment effect is nothing like a "negative resource allocation" effect, the
assumption that the gas sector did not put pressure on the labour market seems
warranted. The coal mine closures can be categorised as a direct substitution
effect between gas and coal in household and business energy consumption.

3. Models such as that of Neary and Purvis (1983), in which the real exchange
rate overshoots due to real inertia of factor movements, do not seem
applicable here.

4, I.e., the world market price of oil of the same calorific content as some
quantity of gas, plus a premium for some advantages of nmatural gas over oil.

5. Market penetration for industry as a whole (defined as the ratio of imports
over domestic absorption) has increased from 42% to 508 in 1970-~1982.
Penetration in 1978 was more than 25% for each subsector of industry, except
Animal Products (18.3%) [Kol and Mennes (1980)].

6. The volume of gas exports is included. Without gas, the basic patterns are
very similar, except that after 1980 somewhat higher gains are made [De
Nederlandsche Bank, Annual -Report 1982, p. 57]. Of course market shares in
value terms also have their significance, especially as far as profitability
is concerned. This issue will be followed up shortly.

7. The current account effects of the gas which are shown in Figure 5.1 do not
contain direct energy import-substitution effects. Weitenberg (1975) and
Brouwer (1979) show that import-substitution effects far exceeded gas export
revenues in the 1970s.

8. In addition, effective exchange rates can differ per sector. Anema and
Jepma (1978) calculate that the effective rate using the relevant sector
weights for Fuels and Lubricants increased by 2% between 1971 and 1976,
whereas the increment for Beverages and Tobacco amounted to 23%. The other
sectors cover the range in between. For analysing sector performance, the
aggregate numbers appear of limited value.

9. The test statistics quoted in the three mentioned papers do not give much
insight into the econometric rigour of the empirical results. It seems likely
that in this type of macroeconometrics simultaneity, exogeneity and dynamics
are major issues. I shall only quote results which the three studies have in
common, and which in broad lines seem supported by evidence from other
sources.

10. If one excludes gas, the improvement in price competitiveness after 1978
is less marked (Figure 5.5), and some share of the world market is gained back
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(Figure 5.4, and footnote 6).

11. Notice in Table 5.3 how remarkably well Dutch Chemicals have fared in the
1970s. Adverse developments occurred mainly in Steel, Transport Equipment, and
0i1 Refining. All these sectors, including Chemicals, suffered overcapacity.

12. The argument that follows goes through for import competition as well.

13. The two important variables are therefore total value added and its
distribution. As argued below, expectations of future growth in value added
kept business investment going in the 1960s, whereas they had a negative
impact after the early 1970s. Apart from distributive aspects, the gas also
affected value added directly via asymmetric effects of exchange rate
appreciation on export and import prices. The latter tended to decrease more
slowly than export prices increased in the first half of the 1970s, making
imports of raw materials relatively expensive and thus reducing value added
[De Ridder (1978). Kessler (1980)]. This was reversed in the second half [De
Nederlandsche Bank, Quarterly Statistics, December 1981, p. 7].

14, The U.K., in a similar energy position as the Netherlands, seems to have
experienced similar jumps of the labour share in manufacturing value added
after the two o0il crises [Buiter and Miller (1984)]. Because of differences in
measurement and institutions, international comparisons should be made with
care. The level of the labour share in Dutch manufacturing exceeded that of
any major OECD country in the 1960s, and its subsequent rate of growth
exceeded those in the countries with the highest initial levels [Sachs (1983),
Dui senberg (1984)]. Van Laer (1981) argues that the non-labour share in Dutch
manufacturing has been less than half that in the U.K. in 1976-1980 (both
excluding the energy sectors).

15. As explained above, gas was sold cheaply as an input to industry. This did
not only change the sectoral structure, but also the production process in
general. In a three-factor model, Magnus (1979) shows that energy was a
substitute for unskilled labour and complementary to capital as an input to
Dutch enterprises 1950-1976 (excluding the energy sector itself). If this was
also true just for manufacturing (which seems most likely), it helps explain
high labour productivity growth in an enviromment of high labour and low
energy costs. In view of the figures in Table 5.4, it seems that govermment
has indirectly been stimulating labour out of manufacturing into services.
Indeed, Van Gemert et al, (1983) argue that whereas the reaction on the
availability of domestic energy away from manufacturing into services is by
itself a normal phenomenon, the intensity of that reaction has been
particularly strong in the Netherlands. The OECD is the reference group.

16. Instead of increasing capacity, firms improved utilisation rates.

17. A survey of the exchange rate debate has been provided by Szasz (1981).
The original of Kessler (1980) offers a defense of the Central Bank's policy
in english by one of its Directors (paper presented at the Conference on
Employment Policy and Employment Theory, Groningen 1980). See also Den Dunnen
(1979, 1981a,b) and the Bank's Annual Reports.

18. Moreover, Corden (1981a) shows that there are superior ways of protecting
a lagging tradeables sector. Essentially, this follows from the fact that
exchange rate protection does not only benefit the lagging tradeables sector,
but also boosts the booming sector.

19. Central Bank President Dr. Zijlstra warned that depreciation would be a
mixed blessing, comparing the freedom gained by depreciation with the freedom
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of a helter-skelter with uniform acceleration [gf, the experience of

Indonesia: Van Wijnbergen (1984b), and mcdel results for the Netherlands:
Knoester (1980, pp. 162-7)].

20. An exception i1s the temporary boom on the housing market.

21. An exception is the period 1973-1974, when there was a temporary increase
in the private savings ratio. This did lead to increased direct investment
abroad, but the amounts involved - though substantial in absolute terms - are
minor compared to total gas revenues. In 1974-1975, the Dutch direct

investment capital outflow was sustained by the collapse of domestic
investment.

22, The fact that in 1978/9 the Netherlands was the largest foreign investor
in the U.S. [The Economist (1982), Atkinson and Hall (1983)], was more the
result of a geographical reallocation of Dutch foreign investment from the
E.C. to the U.S. and of a general withdrawal of foreign direct investment from
the Netherlands than anything else [Van Nieuwkerk et al, (1982)].

23. The German Konjunkturneutrale Offentliche Haushalt and the American High
Employment Budget are comparable, but tend to be used more as indicators than
as ex ante rules [for a comparative analysis, see Sterks (1984)]. The Medium

Term Financial Strategy of the U.K. has not been used over a prolonged period
of time.

24. One of the motivations behind SBP was to strengthen the position of the
Minister of Finance within the Cabinet. Dr. Zijlstra, the Minister and later
Prime Minister who introduced SBP in 1960, expressed another rationale for a
not too complicated but open-loop policy rule as follows: 'One cannot expect
our Members of Parliament to have studied and mastered the textbooks on
business cycle policy... In other words: modern anticyclical policy also has
an educational aspect... For that purpose, simple rules are required!
[Zijlstra (1962)].

25. The Dutch Disease literature has formulated the relevant phenomena in an
elucidating framework, but not all the ideas themselves are novel. Though in a
different terminology, Prof. Stevers has been analysing Dutch difficulties
exactly along these lines since 1970 in his annual comments on the Budget
[Stevers (1979)]. It seems hard to argue that policies failed because they
were misguided by a lack of analytical insight at the time.
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CHAPTER 6. AN ECONOMETRIC ANALYSIS OF

PUBLIC FINANCIAL BEHAVIOUR IN THE NETHERLANDS

6.1. Introduction

In Chapter 4 we used U.S. data to illustrate the relevance of
one aspect of our general model for public financial behaviour: the
fact that there may be "tension"” in the budget due to the
combination of debt-related long-run budget targets and the stock-—
flow dynamics of debt and deficits. We utilised simple Co-Integration
tests in order to identify this long—run phenomenon. We also
illustrated its short-run consequences by including the relevant
Error Correction term in the short—-run model of Barro (1984a). Still,
the short—-run dynamics of the Barro model do not correspond to
those proposed in Chapter 3. The present chapter estimates the
short-run model of Chapter 3 with quarterly data on the Dutch public

finances of the last few decades.

The presentation of a short-run econometric model with an
appropriately rigorous approach to testing and interpretation
requires the consideration of a substantial amount of detail. It may
therefore be worthwhile to reiterate the major questions at the

outset.

Since we adopt a flexible transition from theory to econometric
estimation [cf. Hendry (983, 1983)], the model of Chapter 3 serves as
a background to suggest particular types of explanatory variables,

rather than as a straightjacket to which we must rigorously confine
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aourselves. The main ingredients of our model are the explicit
attention to both tax and expenditure smoothing (the Error Correction
terms on those variables); the impact reaction to the business cycle
(the real rate of growth of national income); their relative
contributions to actual budget patterns; their implications for the
pattern of the public debt; and any possible "tension” emanating from
a debt-related long-run target. In addition, we pay attention to
inflation, from which we abstracted in Chapter 3, and to the way in

which deficits are financed. These two issues may obviously be

related.

Our integral approach to the government budget requires
attention to the econometrics of the system as a whole. In principle,
anything that "happens” in a particular equation should be reflected
in at least one other equation. Of course, if there are n budgetary
instruments, the budget identity reduces the number of independent
instruments to n—1i. We can therefore drop any one of the three
equations when estimating policy rule (3.8). However, in a process of
single—equation specification search it is not a priori clear which of
the equations to drop, as the analysis of this chapter will
illustrate. Furthermore, with our volatile quarterly data, the high

level of aggregation of the budget variables which may have its

imper fections, and our log-linear approximation to the budget, we
require a flexible attitude towards specification and estimation. This

will be reflected in the approach of this chapter.

Before proceeding to the empirical analysis, Section 6.2
presents a rough sketch of the data and their salient features. It
also introduces some new notation which is necessary to deal with

the quarterly data. Section 6.3 contains estimation results for public
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spending, while Section 6.4 concentrates on taxation. The deficit is
the subject of Sectiaon 6.5, and the way it is financed that of

Section 6.6. Section 6.7 further evaluates our econometric findings

against the historical background.

6.2. The Quarterly Budget and the Dutch Data

A precise documentation of the data and their sources can be
found in Appendix B. Here we provide a brief sketch of the variables
which are used, and highlight some of their noticeable features.
Before doing so, however, some remarks on the time period we chose

to analyse are in place.

Preliminary estimations along the Co-Integration lines of
Chapter 4 did not reveal any long-run strands in Dutch public
financial behaviour such as that isolated for the U.S. The data used
for those preliminary explorations are annual and run from 1920
through 1982. The Co-Integration tests which I comp.uted were tests
for stable ratios of spending, taxation, public debt, interest
payments and inflation—corrected interest payments, all over national
income. I have not tested more complicated long-run targets as
functions of other relevant variables. The reason for that is
twofold. First, the small-sample properties of Co—-Integration tests
which involve the estimation of a multidimensional Co-Integrating
vector are not yet fully documented [Granger and Engle (1989),
Banerjee et al. (1985)]. It seems too early to base sustainable
inference on these tests, except if the Co-Integrating "vector" is

Just a constant as in Chapter 4 or if the sample is very long.
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The second reason for limiting the efforts using Co-Integration
tests reinfarces the first and refers to the heterogeneity of the
Dutch data. One experience that distinguishes the Dutch economy from
the American is the German occupation during the Second World War.
After the War it took the Dutch economy and public finances longer
than their American counterparts to revert to a "normal” state of
affairs. This reduces the available sample. In addition, there were
major changes in public financing during the 1970s, as we have seen
in the previous chapter and as we shall further explore below. To
the extent that these changes have affected the long-run relations
within the budget and between the budget and the economy, it would

be inappropriate to run the usual Co-Integration tests over the

entire period.

The Co-Integration tests for constant long-run ratios, which I
did not allow to be functions of any other variables and which 1
calculated after deletion of War years 1940-1947, are not reported
here because they lead to the following unsurprising conclusions.
None of the ratios mentioned above seem to have been stable
throughout the entire period. Furthermore, none have been stable
during 1951-1982. The only sign of stability which I recorded was that
of the Dutch equivalent of the U.S. result in Chapter 4: the ratio of
inflation—corrected interest payments over national income. However,
this concerns long—run tests over a period as short as 1961-1979. 1t
would seem hazardous to base inference on this outcome. Recall that
the shortest period considered in Chapter 4 was 1952-1983, and that
the result of that test could be confirmed with an equivalent test

for 1936—-1983.
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On the basis of these insights I decided to confine the analysis
to the postwar period, and to exclude the War's immediate aftermath.
A natural breakpoint in the Dutch public finances occured in 1959, as
Dr. Zijlstra became Minister of Finance. Shortly after his appointment
he introduced Structural Budget Policy, which I have described in the
previous chapter. Quarterly data on most of the relevant variables
are available from 19537:1 through 1982:4. This chapter thus presents

a model of the Dutch public finances which covers the period 1960:1-

1982:4.

Reconsider budget constraint (3.1), which, cast in quarterly

terms, reads as:
Gie + Iie = Tye + (Bioe—Bi-ie) + B, (6.1)

The conventions on notation will be as follows. The first subscript
denotes the quarter i=\i,...,4), and the second denotes the year
(t=1960,...,1982). A lag in the second subscript simply refers to the
previous year, but a lag in the first subscript refers to the

previous observation. This will normally be the previous quarter in

the same year, but if we lag a first quarter we end up in the
previous year. Furthermore, a variable with just one subscript refers

to an annual total. For example, 6:=G; +G2:+63:.+64¢- I use this

notation because we shall combine quarterly and annual data in single
equations. The public financial year in the Netherlands coincides with
the calendar year, so that G. refers to total public spending in
fiscal and calendar year t. Finally, A; still denotes the difference
operator: A;G;=6G;+—06,-3¢ (1=},...44);, and A;6.=6.-6.-;. Notice that

DBaBy ¢ =6 ¢ 61 —4¢=6Gie¢—Bse-1-

Lowercase letters still denote natural logs. This means that we

can approximate fourth (i.e. annual) differences of (6.1) as:
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(A, e~ (B _1e-1/Bie—s)Deby_;.1 =
(Bie-s/Bie-1)Ba0se — (Tieos/Bie-1)AaTi
— KBy ¢-1/Bs ¢~ 1)84qs e~y e - s /By ¢ ~1)Aaiq ¢ ]
(6.2)

Not surprisingly, the annual aggregate of (6.2) yields the annual

budget constraint (3.6) since:
O = L% ei(Bie-1/6Ge-1)0a0se
Afe = E%aaTie-s/Teos )T
[Ab —(Be-2/Be-1)be 3] = T2, o 1(Bie-1/Be -1 XAD; e (B —1e-3s/Bse—1)Asbg — 3¢ ]
(6.3)

and for Q. and I. equivalently. Notice that B.=B4:, since B is an end-
of-period stock. Budget constraint (4.2) will be a central equation in

this chapter.

Two important requirements have guided the selection of budget
data for this analysis. First, they should correspond as closely as
possible to the aggregate concepts of budget restriction (6.2).
Second, the definition of the deficit should be such that we can
disaggregate total deficit financing into capital market financing and

money financing. Furthermore, it would be desirable to have measured

series for the cumulative stocks of these two sources of finance, so
that we do not have to derive those cumulative series and have
measurement errors in the deficit feeding their way through the
entire period. The quarterly data published by De Nederlandsche Bank
roughly satisfy these requirements (Appendix B). They are on a cash
basis so as to provide the desired integration with the Bank's

financial data and monetary analysis.
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The data cover Central Government only. This choice does not
reflect an assumed macroeconomic irrelevance of Local Government,
but it seems that Central Government is the single unit of authority
which is most appropriately described by the model of Chapter 3. In
the Netherlands Central Government makes contributions to the Social
Security Funds, so that these Funds are reflected in our data
insofar as they affect the Central Government's finances. The Social
Security Funds were not consolidated with Central Government in
Structural Budget Policy of the 1960s [Pallada (1984)). Finally, the
substantial part of Social Security which is not funded is included in

our data on public expenditure (cf. Chapter 5).

The highest level of aggregation of spending and taxation is
selected, again on grounds of what seems likely to be the level at
which a feedback rule involving the entire budget would be monitored
and executed. I distinguish only the variables of budget constraint

(6.2), where @. caovers the Central Government's revenue from natural

gas sales.

One source of support for this cléssiﬁcation is an article by
Selody and Lynch (1983), who model fiscal policy in Canada along the
lines of Sims (1980). They find that too little aggregation tends to
underestimate the degree of macroeconomic endogeneity of fiscal
policy, because many interdependencies between budget variables are
overlooked. This backs the idea that a fiscal policymaker who
endeavours to control the budget as a whole operates on aggregates.
Of course, less aggregated variables such as unemployment benefits,
business subsidies, and incaome and value added tax revenues are not
unrelated to what happens in the economy. In the approach presented

here the conduct of variables at a lower level of aggregation is
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seen as the execution of policies which are formulated at the
highest level. Still, there is considerable insight to be gained from a
careful analysis of the way in which the behaviour of constituent
variables supports or obstructs the aggregate policy. Much of the
breakdown of Structural Budget Policy in the Netherlands must be
ascribed to a lack of attention to this operational aspect. In

Chapter 7 I shall suggest how the present framework may be employed

to gain insight in this matter.

A broad look at the Dutch public finances was presented in the
previous chapter. Although the data presented in that chapter are
not exactly the same as those used in the econametric analysis, the
main developments are similar and a general outlook has therefore
already been given. More precise accounts will be provided in the
figures and comments accompanying regression results in the following
sections of this chapter. Meanwhile, Figures 6.1 through 6.6 give an
impression of the salient features of the data. Figures 6.1 and 6.2
show the developments of quarterly and annual public spending and
taxation, while Figures 6.3 and 6.4 provide insight into the patterns
of gas revenues and interest payments. The significance of the
vertical lines drawn after 1970:4 and 1974:4 will soon become clear
when we present our econometric results. Further comment on these

graphs will be made in the course of the argument that follows.

The only part of the budget which has not yet received much
numerical attention in Chapter 5 is the distinction between debt and
money financing. As already remarked in our theoretical Chapter 3,
this distinction can easily be incorporated by writing total debt

creation as:
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[AMD ¢ —(Bi-1¢-31/Bie-31)Ab_3¢] =
(BFU ¢-3s/B; « -1 AbFu « (BFU; .y« -1 /BFU; ¢ - s JAsbfu, _ 4 ¢ ]
+ (BFL e-1/Bs -1 )LA4bFl o (BFL _ye-1/BFL - 1)04bfl; 51
(6.4)

where BFU. stands for funded or long-run public debt and BFL.
represents floating or short—-run public debt. In order to obtain a
precise correspondence between government money financing and the
concept of money which is the focus of monetary policy, I have drawn
the line between BFU:. and BFL. exactly such that BFL. is entirely
part of Dutch M2, while BFU. is entirely outside that Dutch caoncept
of money or liquidity M2. I leave further discussion to Section 6.6,
where 1 focus on the financing side of the budget deficit. In the
meantime, Figure 6.5 shows the development of national income and the
total stock of public debt. Figure 6.6 gives an impression of the
separate paths of the stocks of funded and of total debt. For now,
nevertheless, our first task will be to assess the empirical
significance of our theoretical models for public spending (Section

6.3) and taxation (Section 6.4).

6.3 The Model for Public Spending

The theoretical model of Chapter 3 can serve as a useful guide
for the empirical analysis, but that does not mean that the
transition from theory to the data is straightforward. A brief
description of two difficulties in this transition may justify the

subsequent pragmatic approach to specification search.
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From a practical point of view, the method of general-to-
specific modelling [Hendry (1985) and other articles by the same
authorl] would seem to be the natural strategy to set about
estimating the Dutch model. However, if one has strong a priori
suspicions that there may be a significant change of regime
somewhere in the middle of the period under consideration, then this
method applied to the period as a whole is likely to produce a model
which subsequently fails our diagnostic tests. Moreover, it might
trigger off an analysis conditional on an erroneous initial
impressiaon. Against this background, the most sensible modelling
strategy would seem to be to approach both subperiods separately,
and, during the process, to keep a close eye on differences and
similarities of the two subperiods. The latter aspect is important
because, as the mirror image of our arquments against focussing on
the period as a whole, too strong a concentration on the separate
subperiods may also lead to incomplete inference. Aspects of public
financial behaviour which persist throughout the entire period are
more efficiently estimated using information covering the entire
period than using information on a subperiod only. There seems to be
a risk that the exclusive concentration on each period separately
could "allow both models to drift apart", essentially because of the
efficiency loss due to our failure to impose valid craoss—-period
constraints. 0Of course this risk would be small if both subsamples
were long. However, under present circumstances they are short and
uncertainty around the exact point of regime switching makes them

even shorter.

How does one combine a process of specification search with an
effort to determine the timing of a change of regime? On the basis

of the historical evidence presented in Chapter 5, we suppose that
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profound changes in the Dutch economy and public finances took place

sometime after, say, 1970, but it remains unclear how and exactly

when which particular aspects of public financial behaviour were
affected. Against this background of "informed ignorance" 1 opted for
the following strategy. On the basis of historical insight, and in an
effort to balance a safe margin away from regime changes against the
requirement of sufficient degrees of freedom for sustainable
econometric inference, I set out to estimate the model for the
period 1960:1-1970:4. Similarly, I paid separate attention to the
period 1975:1-1982:4. Although the 1970s were a volatile decade, the
choice of 1975 again seeks to strike the balance mentioned above. In
1975 new budgetary policies were initiated as a reaction to the first
0il crisis, and some earlier evidence [Kremers (1983)]1 indicates that
the periad 1975-1982 may have been more homogeneous than generally
perceived. The margin left for changes of reqgime was therefore 1971-
735, and as we shall see below this appeared to be a reasonable

preliminary assessment.

Before proceeding to the second difficulty with the transition
from theory to the data, it may be noted that the margin we initially
leave between the two regimes also serves to allow for a fairly
gradual change of regimes. We shall later pin the dates of changes
down rather more precisely, but further econometric refinement of
the way I deal with regime changes may be worthwhile [e.g. Judge et

al. (1980, p. 388)1.

The second praoblem in the transition from the theory to aur
data stems from the difference between annual and quarterly budget
plans. It seems that the use of quarterly data could be appropriate

to model the short-run aspects of the theory. A prominent short-run
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aspect is the impact effect of real national income growth on
taxation, spending and the deficit (see Chapter 3). In this respect,
there do not seem to be any differences in kind between modelling
public financial behaviour and, for example, private consumption [see
e.qg. Davidson et al. (1978) for an Error Correction Model of
consumption with ample attention to within—-year patternsl. Still, the
fact that government budgets exist which are planned, published and
evaluated on an annual basis would seem to justify a role for annual
budget aggregates as well. In particular, it seems quite conceivable
that the Error Correction disequilibrium feedback would operate on
perceived disequilibria in the previous annual budget rather than on

disequilibria in some recent guarter. Indeed, this expectation will be

supported by the data.

It is not difficult to find an econometric expression for this
idea, but it does have implications for the general—-to-specific
modelling strateqgy. The annual logarithmic Error Correction feedback
terms are a weighted, non—constant average of the corresponding
quarterly terms. Therefore, in order to have a "fully general”
general model, we would have tao include a large number of both
annual and quarterly variables in a single equation. Our limited
samples will not sustain such a specification. This does not make the
modelling exercise and its presentation any easier. On the modelling
side, the search for a robust specification for our model necessarily
consisted of a process of trial and error, with the theoretical
model, historial background knowledge and rigorous testing as the
guiding principles. As regards presentation, I shall not report
general models against which to test the finally preferred
specifications. Nevertheless, comparative evidence will be mentioned

whenever comparable rival models are available, and the
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conventionally reported diagnostic tests can naturally fulfil their

evaluating role.

There is one type of variable which will play a role in the
estimated equations and which has not yet been introduced. It
originates from the existence of seasonal habits within the fiscal
year. Our dependent variables will be four—quarter rates of growth
as in budget constraint (6.2). Although one might expect this choice
of specification to remove the seasonal aspects entirely, this is not
the case for the following reason. Suppaose that because of a random
shock last year's first quarter showed exceptionally high public
spending relative to the annual total, and that therefore public
spending in the other quarters was relatively low. For unusual
causes, the seasonal pattern was different from the average. If, in
addition to quarterly budget management, the public finances are also
monitored on an annual basis, this will probably result in a
relatively low four—quarter rate of growth in this year's first
quarter, and relatively high rates in the remaining quarters. This is
due to the fact that the level of spending in each quarter of last

year forms the basis for this year's four—quarter rates of growth.

More formally, we can approximate the consequences for our
empirical equations as follows. Suppose government devotes attention
to the hypothetical four—quarter rates of growth based on an
"equilibrium” or "usual” seasonal distribution in the previous year.
This seems quite plausible. Rather than allowing an unusual seasonal
pattern to pervade into the future, the government plans on the
basis of the "normal” patterns so that each year the impact of an
unusual pattern in the previous year is counteracted. Notice that

this is not equivalent to saying that government monitors annual
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variables only. As the empirical results will show, Dutch governments
appear to have corrected partly but not fully for this difference
between actual and "normal” four—quarter rates of growth. Moreover,
the thus corrected quarterly budget variables react to other

variables such as national income on a quarterly basis.

The normal rate of growth of, for example, the i—th quarter's

public expenditure can be written as:
(Gtc—Jth-g)/(“Gg-x) = [(B,t—G‘g-;)/Gu_;][G‘t-,/(JgGg_,)]

+ [G“-,/(JgGg_;)—ll (6-4)

where §&.: denotes the "normal” seasonal pattern [04g, <41, i=1,...,4;
% -1(¥:)=1]1. Since the variation of the first term on the right-hand
side will be due mainly to the first term in square brackets, we can

approximate the hypothetical "normal” rates of growth as:
(G‘ g—J‘Gt..;)/(Jth-;) = Agg‘ c« ¥ [G‘ t-;/(Jisg—x)-ll (6.9)

Just as in 6.3) above, the hypothetical quarterly rates aggregate to

the annual ones if weighted by the normal seasonal pattern:

Y% a1 Xi(GBie—:iGe-1)(¥:iBe-1) = Ja¥a I8 (6.6)

and the second term on the right—hand side of (6.5) similarly

aggregates to zero on an annual basis:
T%h =1 &ilBie-1/¢¥:16Ge-1)-11 = O (6.7)

Equation (6.5) expresses the fact that, if governments actually
monitor the "normal” rates of growth but we model actual rates, it
may be worthwhile to include the second term of (6.5) as a correction
factar in our model. I have included GCO¢-:1=6;¢-1/(§:16G¢-41)y, where 1
have simply substituted the average g; (i=1,...,4) for the seasonal

pattern. These patterns seem to be fairly stable, but still it would
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be more appropriate to estimate the §: together with the other
parameters of the model. For the 1960s the weights for spending are

(0.21, 0.24, 0.25, 0.30), and for the post-break period they are (0.22,

0.25, 0.25, 0.28).

I have used the Ordinary Least Squares option in the GIVE
estimation programme from the AUTOREG library [Hendry and Srba
(1980), Hendry et al. (1983)]1 for all the single—equation estimates of
this chapter (some multi-equation estimates will be presented in
Section 6.5). Since all regressions are linear and have errors which
are innovations, all the lagged explanatory variables are weakly

exagenous and OLS is indeed appropriate [Engle et _al. (1983)1.

The only current dated variable in the models is AJ(y—p)i., the
four—quarter rate of growth of real national income. It is
appropriate to estimate the coefficients on that variable using
Instrumental Variables in order to avoid potential inconsistency.
However, the IV estimations using lagged real income growth and world
trade or world exports as instruments left the estimated coefficient
on this variable unchanged.' This led to the further use of 0LS for
the following reasons [see Sargan (1958) for an explanation of these
considerationsl. The main attraction of IV lies in the fact that it
generates consistent estimates. However, the relatively large 1V
standard errors on the coefficient for AJy—p);. are difficult to
interpret because of the infinite number of potential instruments.
The standard errors decline as the number of well-chosen instruments
increases, but especially in our small samples this may introduce
bias (though not inconsistency) into our estimates. I decided to
confine myself to presenting only OLS results on the basis of the

fact that the OLS estimates appeared to lie well within IV confidence
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intervals. Under these circumstances the inconsistency due to the
formally inappropriate use of OLS is likely to be limited [see Sargan
(1938) for this rule of thumbl. Some informal support for this decision
lies in the fact that it probably takes budgetary policy longer than
three months to influence the national product, as also argued by

Sahni and Singh (1984). For estimates using annual data these matters

might have been quite different, however.

I now proceed to the empirical results in view of the theory of
Chapter 3. Our modelling strategy has led to the estimated equations
for real public spending given in Table &.1. A list of explanations of
test statistics is provided in Appendix C. Standard errors appear in
round brackets, and are heteroskedasticity—consistent [White (1980)1.
The figures in square brackets are squared partial correlations. The
bracketed figures accompanying test statistics are the relevant

degrees of freedaom (two for an F-test and one for a X*-test).

The first column of Table 6.1 shows the spending equation for
1960:1-1974:4. 1 first highlight the main features of this equation, and
subsequently comment‘ on the character and exact timing of the regime
change. Most of the principal ingredients of our theoretical model can
be found in the estimates for the first subperiod. During this era of
Structural Budget Policy, the pattern of public expenditure
essentially evolved along a standard Error Correction model with an
underlying long-run elasticity of spending with respect to national
income of appraximately 1.36 (=1.03/0.76). The Error Correction
feedback consists of a reaction to disequilibria in previous annual
budgets [(g—y).-11, and the long-run elasticity follows from its
combination with annual real national income [(y-p)e-:]1. If we

incorporate [Y/P)._-;]"! instead of (y—ple-1y, the results are hardly
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The Model for Spending (Subperiods)

Dependent variable:

1960:1-1974:4

&(g-p) it

1975:1-1982:4

&mp‘t _1-00
DsDapie -1.00
CNST -3.88 (.76) [.28] 0.74 (.19) L[.33]
(G—y)e -1 -0.76 (.14) [.331
(y—ple-a 0.27 (09 L[.31]
Dyly—plie 0.43 (.13 [.13]
HG—T)/Y1e - ~-1.96 (.23) L.57]
Dalg—pPli-1e -0.40 (.0O9) L[.29] -0.30 (13) [.17]
GCOy ¢~ -0.27 (.06) [.19] -0.99 (19 [.24]
DUM72-3 -0.06 O [.17]
DUM67:2 0.16 (.01 [.29]

I 60 32

R= A 0.56 0.56

100 3.247 3.13%

BP 12.74 (12) .17 (12)
n= 1.18 (6,46) 1.06 (6,22)
) 8.02 (6) 7.15 (6)

Na 0.26 (6,21)
Za 2.19 (&)
ARCH 0.43 (1) 2.53 (1)

SK -0.19 0.79

EK -0.56 0.92

NORM 0.98 (2) 3.87 (2)

n 1.45 (8,44) 0.43 (8,20)
&1 16.80 (B) 3.68 (B)

n (1975-76) 3.13 (8,52)

¥ (1975-76) 66.25 (8)
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Table 6.2. The Model for Spending (Total Period)

Dependent variable: Asg—p);.

1960:1-1974:4 1975:1-1982:4 1960:1-1982:4
(free) (free) (constrained)
LoDapg e -1.00
ODsDapPye -1.00
CNST =-3.82 (.76) 0.77 (19)
(Q—¥Y)le-1 -0.75 (.14)
(y—p)t -1 0.27 (.059)
Dy (y—plse 0.44 (.1%)
G-TY/Yle-, —-2.05 19
A..(g—p)i -1t -0.37 (.07
GCO4 e - —-0.27 ((06) —-0.61 19
DUM72-3 -0.06 (.O1)
DUM&7:2 0.15 .O1)
'_r_ 2
R= " 0.598
100c i 3.19%
BP 10.58 ((12)
n= 1.20 (6,75
£2 8.09 (k)
Na
£a
ARCH 0.924 (1)
SK 0.14
EK 0.02
NORM 0.25 (2)
n 0.48 (8,73)
I 4.26 (B)
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Table 6.3. Standard Deviations of Spending

1960:1-1274:4 1975:1-1982:4 1960:1-1982:4
A VY S 9.18% &6.227. S5.96%
Balg—plse S5.207% 5.59% S5.37%




Table 6.4. Correlation

Matrix of Variables in Table 6.1
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1 2 3 4 S 6 7 8
1 DaQie—ODapi-2t
2 BagQie—lapi-st —0.65 -0.52 0.43 -=-0.66 0.17 -0.32
3 ((g-Yy)e-: -0.19 0.85 -0.07 0.95 -0.54 -0.01
4 (y—ple-, =0.09 0.923 -0.34 0.74 -0.53 -0.01
O  Aaly—plie 0.27 =0.04 -0.08 -0.05 0.37 -0.23
6 KG-T)/VYle-s -0.15 0.63 0.41 0.00 —0.56 0.00
7 ODa(g—Ppl-s¢ =0.28 =0.16 -0.10 -0.12 -0.07 =0.11
8 G6GCO, .-, =0.35 0.08 0.08 0.01 0.03 0.14
Note: Bottom left: 19260:1-1974:4.

Top right: 1975:1-1982:4.
Variables used in the estimations

are underlined.



165

different. The long—run elasticity which we obtain in that way also
exceeds unity, but it decreases with increasing real income to
converge aon unity in the long run. Our samples are too short to
distinguish between the two alternatives. Moreover, I do not see any
difficulties in modelling a policy which is unsustainable in the long
term, if exactly that unsustainability seems to have been a reason

for its breakdown. Similar considerations are valid for the tax model

presented below.

There is a positive impact effect of real income growth [A.(y-—
Phel, and as anticipated this effect exists on a quarterly basis [see
also Merkies and Weitenberg (1970) on the macroeconomic endogeneity
of public spending in the Netherlandsl. As an automatic stabiliser the
positive coefficient on this variable may seem odd, but of course
this issue should be addressed in conjunction with the model for
taxation presented below. Notice, as remarked above, that the 1V

estimate was just as positive.

Furthermore, the seasonal correction term fulfils its
anticipated role, though not with a unit coefficient. A degree of
slack in that phenomenon seems plausible. The remaining variables are
a lagged dependent variable, two dummy variables and a price
acceleration term. The lagged real growth of spending appears with a
negative coefficient. This may be related to the fact that our data
are measured on a cash basis. The negative coefficient on the lagged
dependent variable could partly pick up a technical accounting
phenomenon by which the registration of expenditure may sometimes be

shifted between quarters (see also Appendix B).

The first dummy variable is unity during 1972:3-1973:2 and zero

elsewhere. During that period the Minister of Finance Dr. Nelissen
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temporarily cut public spending in order to reduce the deficit. I
shall shortly comment on the extent to which this can be seen as a
deviation from our modelled policy pattern. The second dummy is unity
only in 1967:2, and relates to major political upheaval about public
spending to which I shall return. Deletion of this dummy does not

seriously affect the results.

The treatment of price deflation is data-based and its result
indicates that public spending was fully indexed, albeit with a lag of
about half a year [write: A«d(g—pli e tA2A4P i +=0BaGs ¢ —Bapi-2¢1. The unit
coefficient is easily acceptable statistically. More insight in this
issue could be obtained if quarterly price indices for public spending
were available. The analysis of Chapter 5 suggests that price
developments in the public sector may have diverged from those in
the private sector, but our use of the National Froduct deflator
seems suitable for present purposes. Den Dunnen (1981) suggests as
one major explanation of the apparent indexation the fact that civil
servants' wages and salaries were indexed. This indexation was
applied retroactively, which helps to explain the lag which we
discover [Den Dunnen (1981, p. 186)]). The lagged but {full indexation is
consistent with results of Hubbard (1983) on the Dutch public
finances. He finds that, internationally, the indexation of public
spending is a fairly though not perfectly general phenomenon.

However, see Beck (1279 and Pallada (1984) for a cautionary note.

For the first subperiod I have not found any Error Correction
feedback from either the debt/income ratio, the interest/income ratio,
or the deficit/income ratio. The "tension"” in the budget, which 1 found
in the U.S. data by using Co-Integration tests, is not present in the

Dutch data if we confine outselves ta the functional forms suggested
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by Chapter 3. It may, nevertheless, be the case that this "tension”
would only become effective in the Netherlands as the debt or a
related variable reached a particular threshold. Therefore, further
analysis using other than log-linear Error Correction forms may lead
to further insight. Current research into the statistical properties
of non—-log-linear Error Carrection Mechanisms is hoped to provide

the background for further progress [see e.g. Granger (1983)1.

As expected, there is a change of regime sometime in the early
1970s. This is witnessed in the first place by the Chow and X2 tests
for parameter stability during 1973-74 and 1975-76, respectively,
relative to the first subperiod as a whole. The fact that the
equation fails the ¥? parameter constancy test for 1973-74 at 5% is
entirely due to spending growth in 1973:4 (see below for an
interpretation). The equation clearly breaks down after 1274. However,
it is not clearcut that we should pin the regime shift precisely at
1974/75, since the presence of DUM72-3 indicates that there were
earlier changes in the 1971-74 interval. Nevertheless, apart from the
temporarily tight budget in 1972:3-1973:3 there was no clear policy of
abandoning the regular planning procedures of the 1960s until after
the first o0il crisis. Against this historical background I made the
naturally somewhat artificial choice of estimating the first policy up
to 1975. A sequence of Chow tests for parameter constancy and other
data analyses as suggested by Dufour (1982) confirm this choice, even
if the dummy variable for 1972:3-1973:2 is deleted. In view of the
fact that some aspects of the regime transition will probably have
been less abrupt than we model here, it might have been sensible to
delete the entire 1971-74 interval altogether. However, there is no
clear evidence that our more parsimonious solution is unwarranted. In

any case, the exact timing and characterisation of the regime change
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itself is not the subject of this study, and the latter's results are
robust to placing the change slightly earlier. Selody and Lynch (1983)
find a break in Canadian fiscal policy after the oil crisis in 1973,
Further evidence for a break after 1974 is provided by Pallade (1984),
who presents subcategories of spending which showed uncontrollable

growth after that date [see also Clerx and Maas (1984) and Sterks

(1784)1].

The equation for 1960:1-1974:4 satisfies the usual statistical
criteria. There is minimal evidence of autocorrelation, ARCH—-type
heterocskedasticity, non—-normal errors aor parameter instability. As
mentioned, the fact that the equation fails the X2 parameter
constancy test at 57 is entirely due to spending growth in 1973:4.
Again, political factors may have played a role as suggested below.
This is true for a number of large residuals. I have not removed
more than the excessive one in 1967:2 because 1 try to analyse the
extent to which the model of Chapter 3 can explain the regular
patterns of public financial policy. If there are also regular
political factors at work, it would be interesting to represent them
in a systematic way rather than through data-based dummy variables.
In any case, such large errors are limited in number and they affect
the predictive accuracy rather than the parameter stability of our
model. For the 1973-74 stability test, this 1s consistent with the
rejection on the X? but acceptance on the Chow test [cf. Kiviet (1981)
and Hendry (1983)1. Notice also that the first oil shock and OPEC's oil

boycot of the Netherlands occurred in the fourth quarter of 1973.

Before proceeding to the second part of the estimation period,
let us briefly consider some further features of the model for

19260:1-1974:4. An idea of its variance-reducing ability can be gained
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from a look at Table 6.3. It appears that the model reduces the

standard deviation of the level of public spending by about 40%.

The interpretation of the squared partial correlations and
especially of their differences between periods will prove
interesting. Acknowledging the usual objections against the multiple
correlation coefficient as a measure of goodness of fit, we can

follow Theil (1979, p. 1735 and write:
R2 — Rn? = rp2(1-R,?) 6.8

where on the left we have the incremental contribution of the h-th
regressor to the explanation of the dependent variable. R,2 is the
squared multiple correlation coefficient after variable h has been
deleted. On the right side, r.? denotes the squared partial
correlation (given all the other variables except the h-th). The
incremental contribution of variable h is positively related to its
partial, but less sao to the extent that the other variables without
h account for the behaviour of the dependent variable. As can be
seen from Table 6.1, Column 1, there is a fairly even distribution of
"explanatory contributions" from all the variables, although the
contribution of real income growth is somewhat less than that of
most of the others. The latter stands in contrast with the role of
income in the tax equation which we discuss below. Furthermore, these
squared partials can be contrasted between subperiods within the
spending and ta» models individually, so as to provide an impression
of how the "explanatory” contributions have changed (cf. the role of

the deficit in the second subperiod of Table &6.1).

Our explanatory variables are specified such that there is no
problem of multicollinearity, except between (g-y) and (y—p). This is

witnessed by the low correlation coefficients in Table 6.4. Only the
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non—unit long-run elasticity of spending with respect to income
growth is not determined very precisely. In our modelling process,
the other coefficients appeared to be very robust to moderate
changes in the specification and the estimation period. I have
calculated a large number of additional tests on all the models of
this chapter which are not reported. These tests concern the
addition of groups of lagged variables such as prices, income, and
public spending. Although one has to be careful not to assign too
much value to the outcome of a t- or an F-test for adding one or
more variables to a model [Kiviet (1985)], it seems that their
repeated insignificance, in combination with the overall strength of
the model, is not entirely without value. In any case, it does not

suggest any alterations to the model.

In addition to further lags on variables which are in the
preferred equations, I have also tried ta find a role for interest
rates (see Appendix B and Figure 6.12). Their absence from the tables
indicates that those efforts remained "without success". 1 shall
comment on the notable budget—wide absence of interest rates in the

section on public debt creation.

The second column of Table 6.1 shows the preferred model for
1975:1-1982:4. This model stands in stark contrast with that of the
first subperiod. The equation again satisfies the usual statistical
criteria. The standard error of the equation is virtually identical to
that of the first subperiod. The stark contrast lies in what happened
to the explanatory variables. The only explanatory variables to
remain are the lagged dependent variable and GCO - both of which are

of a technical nature.
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In addition, we find a strong negative impact from the previous
fiscal year's budget deficit (as a percentage of national income). Both
in the spending equation and in the tax equation below, the deficit
feedback consists of a reaction to a "wide" definition of the deficit:
(6-T). There are two sources of evidence for the relevance of this
particular deficit variable. First, 1 have also tried (G+I-T), (G-T—@)
and AB=(G+I-T-@) in the regressions, but the data clearly show that
(G-T) is the deficit to which the policymaker reacted in this period.
Second, historical evidence points in the same direction. The policies
which were adopted to redress the excessive growth of spending,
taxation and the deficit usually took the temporary character of the
gas revenues into account. For example, in the "1% Operation"” to limit
the growth of the collective burden, the proceeds from gas sales
were excluded from total government revenue [Compaijen and Van Til
(1978, p. 289)1. Attention was focussed on spending exclusive of

interest payments and taxation exclusive of gas revenues.

As indicated by the squared partials, the contribution of the
deficit feedback to the explanation of the variation aof spending
growth is relatively important. Although this equation does not
contain any direct target for public spending anymore, the deficit
feedback does imply a spending target when combined with the target

for taxation which we discuss in the next section.

It appears that only the coefficient on the lagged dependent
variable has not changed significantly, and the same holds for o. This
has been tested (as in the section which follows) with a joint
Likelihood Ratio test; with an unconditional F-test for the constancy
of o; and with an F—-test for the coefficient conditional on constant

¢ [see Pesaran et al. (1985)). For the sake af efficiency, Table 6.2
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records the estimation of the entire model after imposing these two

restrictions. Figure 6.7 shows the actual and fitted values of this

restricted equation.

The model for the perioad 1975-1982 pictures a government which
is not reacting to the business cycle as in the 1960s, but rather
has sufficient difficulty in keeping its spending under control in the
first place. This makes perfect sense against the historical

background, for which I refer to Chapter 5.

First notice in Table 6.4 that the low correlations between
explanatory variables still allow reliable estimation. The table also
shows that the correlation between (G-T)/Y and (g-y) is high. However,
if we replace the former by the latter the equation deteriorates
slightly, so we proceed with (G-T)/Y [3 becomes 3.26, n2: becomes 1.92
and Z: becomes 10.69). The deficit feedback also makes sense against
the historical background and in view of the estimated stochastic

structure which we discuss below.

The strength of the model in relation to the standard
deviations given in Table 6.3 has improved compared to the first
subperiod. Furthermore, the model as a whole variance—dominates that
of Hubbard (1983), who finds a 3 of 3.2%4 for his annual model of
Dutch public spending over 1260-197%9. His model explains real spending
growth by trend growth of national incame, departures of income from
that trend, and the anticipated budget deficit (which he estimates by
instrumenting the actual one). Since our model has no significant
autocorrelation, the aggregation of quarterly to annual data
according to (6.3) and (6.6) will approximately halve our equation
standard error to 1.67Z on an annual basis. This is half that of

Hubbard. Moreover, our estimated equation standard error will be
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further reduced by the joint estimation with the tax equation
reparted in Section 6.5. Essentially, this improvement on the
estimates of Hubbard reflects our theory which introduces the Error
Correction; our allowance for a regime change; and our use of
quarterly data which offer the opportunity to make a sharper
judgment on the patterns during these two rather brief subperiod [cf.
the difficulties of Kremers (1983) with annual Dutch datal. Further
comparison with the results of Hubbard is difficult, since he reports
only t-values, 'c\f and the R?*; since his sample does nat include the

aftermath of the second oil crisis; and since his data may be

slightly different.

I shall leave further interpretation until after having
considered the model for taxation. The underlying long-run

development of public spending will be discussed together with that

of taxation in Section 6.5.

6.4 The Model for Taxation

After the detailed presentation of the model for public
expenditure, we can build on the general remarks made in the
previous section and proceed with a more concise presentation of the
results for taxation. The estimates for the two subperiods
separately are given in Table 6.5. TCO,.-: is the tax equivalent of
GCO,..; for spending above. The weights throughout the period are
(0.21, 0.21, 0.27, 0.31). As with spending, the error feedback appears on

an annual basis. The value of its coefficient is constant over the

two subperiods.



Table 6.5.

The Model for Taxation (Subperiods)

Dependent variable:

Balr—plse

1960:1-1970:4

1971:1—-1982:4
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1971:1-1982:4
(no deficit)

DAP; ¢
CNST
(r—yle -1
(y—Ple-s
Baly—plie

G-T)/Y1e-3

-1.00

-1.74 (.95) [.03]

—-0.56 (.27) [.08]

0.13 (.05) [.09]

0.66 (.20) L[.24]

-0.54 (.09) [.41]

0.36 (14) [.11]

0.68 (.27) [.131]

-0.37 (06) [.33]

0.30 (.14) [.07]

TCOs -1 -0.48 (11 [.221] -0.58 (11 [.38] ~0.38 (.06) [.321
DUMB2:1 -0.15 (.01 [.25] -0.12 (.01) [.18]
T 44 48 48

Rz 0.42 0.55 0.50

100G 3.267 3.68% 3.90%

BP 11.05 (12) 19.70 (12) 17.69 (12)
ne 0.86 (6,33 1.01 (6,37} 1.01 (6,38)
I- 5.95 (&) 6.74 (6) 6.61 (6)

Na 1.07 (10,28) 0.54 (9,33) 0.45 (7,36)
Zs 12.20 (10) 614 (9) 3.88 (7)
ARCH 2.21 (1) 1.20 (1) 0.27 (1)
SK -0.36 0.01 ~0.11

EK ~-0.25 -0.66 —-0.40

NORM 0.96 (2) 0.78 (2) 0.39

ns 0.85 (8,31 0.37 (3,40) 0.31 (3,41
I 6.98 (8) 1.32 (3) 0.94 (3)

n: 4971 1.71 (4,39

e 4972 0.22 (4,43)

n (1973 1.76 (4,47)

n 1974 3.77 (4,51




Table 6.6.

The Model for Taxation (Total Period)

Dependent variable:

1960:1-1970:4

Aalr—plie

1971:1-1982:4
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1960:1-1982:4

(free) (free) (canstrained)

[aVAVY Y -1.00
CNST -1.92 (.40)
(T-Y)t—x -0.51 (.07)
(y—Ple-3 0.12 (.03
Dy ly—plie 0.63 (.20) 0.36 (.14)
[(G-T)/Y1e- 0.63 (.24)
TCO; - -0.95 (.08)
DUMB2:1 -0.15 (O1)

I Q2

R=2 0.95

1006 3.45%

BP 15.15 (12)
n2 0.90 (6,78)
Z2 S5.93 (&)
Na

Za

ARCH 0.00 (1)
SK -0.13

EK -0.47

NORM 1.01 (2)

n 0.42 3,81)

k3

1.47 (3)
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Table 6.7. The Model for Taxation (Total Period, No Deficit
Feedback)

Dependent variable: As(r—p)ie

1960:1-1970:4 1971:1—-1982:4 1960:1-1982:4
(free) (free) (constrained)
DAL P« -1.00
CNST -1.26 (39
(v=yle -1 —Q0.40 (.09)
(y—pPle-1 0.10 (,03)
Daly—plie 0.68 (.19) 0.28 (.14)
TCDgt-; "0-40 (-06)
buMB2:1 -0.12 (.01)
I Q2
R= A 0.51
100c 3.58%
BP 12.57 (12)
n= 0.69 (6,79
F2 4.58 (6)
14 W 0.50 (15,69
£a .05 (19)
ARCH 0.00 (1)
SK -0.23
EK -0.15
NORM 0.83 (2)
ns 0.38 (3,82)
£ 1.16 (3)
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Table 6.8. Standard Deviations of Taxation

1960:1—-1970:4 1971:1-1982:4 1960:1-1982:4
Dy Tye 9.01% 6.157% 5.617%
AV € poy o) P8 4.867%. 5.55% 5.367%
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Table 6.9. Correlation Matrix of Variables in Table 6.5

1 2 3 4 S 6 7

1 A7y —ODapiat

2 DaTie—Dapie -0.53 -0.49 0.45 -0.38 -0.36
3 (r—yde-s 0.05 0.93 -0.38 0.83 -0.08
4 (y—ple-s 0.14 0.87 -0.49 0.83 0.08
S Daly—pdse 0.54 0.6  0.09 -0.38 -0.07
6 [G-T)V/ Y-, 0.04 0.82 0.92 0.0t 0.08
7 TCOie-, -0.54 ~0.01 -0.01 =-0.32 0.02

Note: Bottom left: 19260:1-1970:4
Top right: 1971:1-1982:4
Variables used in the estimations are underlined.
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The regime change of taxation in the early 1970s involved three
aspects of the taxation process. First, the positive excess of the
long-run income elasticity over unity vanished. Second, the impact
effect of real income growth was halved. Third, just as for public
spending, taxation in the second subperiod reacted to pressure
emanating from the previous year's budget deficit. In addition, the
lag on indexation seems to have decreases to less than a quarter
(see below). The precise timing of the policy change is a matter of
Judgment. While the model for the first subperiod passes parameter
stability tests up to 1973, it fails any which go beyond that point. I
chose to estimate the equation for the first subperiad up to 1971
for several reasons. There was evidence that the numerical values of
same of the estimated coefficients start to change (towards those
found for the second subperiod below) if we include observations for
1971 and beyond. Since the model for the second subperiod starting in
1971:1 is satisfactory, we must consider the possibility that the
changes in the patterns of taxation and spending did not occur
simultaneously. The arrival of Dr. Nelissen as Minister of Finance in
1970 led to budget deficit reductions through special spending cuts
and tax rises. However, the tax rises were easier to implement and
seem to have preceded the spending cuts. They were easier to
implement, because in 1971 the so—called "Wobble Tax" Law was
introduced [Compaijen and Van Til (1978, pp. 287-8)]. This law gave the
Minister of Finance the power to simultaneously change a broad scala
of tax rates by a maximum of 57 without prior authorisation by
Parliament. The use of this tax measure was accounted outside the
Structural Budget Policy planning procedures. A positive Wobble Tax

was applied during a number of years beginning in 1971. This seems to
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have been the first departure from the framework of Structural

Budget Policy.

Hawever, the public spending cuts introduced by Dr. Nelissen do
not seem to have changed SBF procedures on the spending side of the
budget. The pattern of public spending was not yet altered by the
Nelissen move: a canstant dummy variable sufficed in the expenditure
model above. All this links in quite straightforwardly with the Dutch

experience of buaoyant spending growth in a stagnating economy

[Halberstadt et al. (1982)].

The standard error of the equation for the first subperiod is
virtually identical to that of the public expenditure equation. The
tax equation error seems to have increased during the second
subperiod. Since, however, tests such as those mentioned for spending
above indicate that this increase is insignificant, I have proceeded
to re—-estimate the model over the entire period under the constraint
of a constant o, .and of constant parameters for (r-y),.: and TCO;e-:.

Figure 6.8 displays the actual and fitted values.

The model for the 1970s shows a sign of negative
autocorrelation of an order between 7 and 12 quarters. There is no
sign of autocorrelation below that order, and I suspect that this
peculiarity reflects a few large residuals to which I shall pay some
historical attention in Section 6.7. As shown in the third column of
Table 6.5, the deletion of the deficit feedback variable reduces the
value of the Baox—Pierce statistic, albeit only by a moderate amount.
Nevertheless, unlike the model for spending, the deficit feedback does
not play a central role in the tax equation. The estimates
predominantly express an effort to stabilise the tax burden (1%

Operation").
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Price deflation is again data-based. It is wellknown that tax
revenues in the Netherlands tend to be indexed, and that indexation
comes with a lag. The Central Planning Bureau (1983, p. 85 {f.)
suggests a lag of 2 months, which is consistent with the timing in
Tables 6.5 and 6.6 (i.e., about a quarter in the 1960s and less than
that in the 1970s). This treatment of inflation statisfies present
purposes, although more precision could again be obtained by

incorporating special price indices which are closely associated with

Central Government tax revenues.

Just as with spending, I fail to detect any outright anti-
inflationary strands in taxation. More explicit attention for expected
inflation would seem required in this context. Nevertheless, a number
of efforts using the inflation predictions of the Central Planning
Bureau [thus avoiding the criticism of Kelly (19835)] have not led to
any significant role for inflationary expectations in the tax or
spending models. The proposition, that these published figures reflect
general inflation anticipations rather well, receives support in
Section 6.6, where I show that they played an important role in the
choice between debt and money financing of the deficit [see also
Kremers (1983)]. These results suggest that budgetary policy in the
Netherlands has not taken the strain of anti—-inflationary policy,

which is consistent with the background sketched in Chapter 5.

The correlation between regressors is sufficiently low to
assume the absence of multicollinearity problems, except for
collinearity of lagged real income with tax feedback in the 1960s and
deficit feedback with tax feedback in the 1970s (Table 6.9).
Consequently, the long—-run income elasticity of taxation during the

1960s and the deficit feedback during the 1270s are not very well
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determined. The hypothetical underlying trends of our tax model will

be considered in Section 6.5.

Notice that, unlike the estimates of the spending model, the
coefficients in the tax equation allow us to rewrite the two

disequilibrium feedback terms for i=l,...,4 as:

[(T-Y)t-x"‘TCD‘ t-1] = [(T—Y)t—x*'Tg v~17(8: Te-3)1

[(T-Y)t - ;+1n{T‘ t-1 /(9; Tt -1 33—11

[ln{T‘ t—l/(et Yt-;)}“l]

What we in fact discover is an Error Correction feedback from four-—
quarter lagged taxation, scaled up to its "normal" annual equivalent
in order to be comparable with annual national income. This is a
different interpretation of the estimated combination of annual and
quarterly feedback, which, again, does not apply to the spending
model. One aspect which both models do have in common is that the
deletion of disequilibrium feedback terms badly affects their
predictive and dynamic performance. In view of earlier experience with
Error Correction models this is an unsurprising ;:bservation, which

nevertheless carries its relevance for the present study.

The partial correlations of Table 6.5 give the impression that
the term As(y—p)ie really "does most of the explanatory work" in the
tax equation of the 1960s. This impression is correct. If we delete
all the wvariables except real income growth from the equation, the
standard error increases though not dramatically. As indicated above,
the dynamics do deteriorate. The fact that real income growth is the
central variable of course reflects the endogeneity of taxation
through the tax system. As expected, Error Correction feedback gains

weight in the 1970s when government sets out to stabilise the "ever
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increasing" tax burden. This clearly reflects the so-called "14
Operation" of the mid- to late 1970s, by which the tax/income ratio
was intended to rise by at most one percentage point per year as a

first step towards stabilising it.

Although for reasons mentioned in the previous section it is
difficult to make a sharp comparison with the results of Hubbard
(1983), the annual equivalent of our quarterly equation standard
error is again smaller than that of the taxation model of Hubbard.
The contrast is not, however, as spectacular as in the spending
model. This in the first place reflects the prominent role in the
1960s of real income growth, which Hubbard’'s equation incorporates as
well, and also the fact that his model does not cover 1980-82. As
can be seen from Table 6.5, the second subperiod tends to have a
larger variance. In addition to the lack of diagnostic information on
the Hubbard model, it is also difficult to make direct comparisons
because his model does not distingquish two different regimes and
consequently does not lead to the presentation of estimations for
the two subperiods separately. Hubbard explains real taxation by the
trend of real national income, departures of incame from that trend,
and the anticipated budget deficit (which he estimates by

instrumenting the actual one).
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6.5. Closing the Budget: The Deficit

In this section we combine the findings on patterns of spending
and taxation in order to gain insight in the behaviour of the budget
deficit. The starting point is budget constraint (6.2), which allows us
to derive a model for the deficit from those for spending and
taxation. This derivation, however, is not trivial. It involves some
econometric issues which I shall address to begin with. After this
examination of the budget as a whole, I proceed to an analysis of
the deficit financing choice in Section 6.6. In other words, we first
consider total debt creation, which in our terminology includes both

long—run and short-run debt or money, and subsequently focus on the

choice between debt and money financing.

The transition from our models for spending (A.g:.) and taxation
(AsTie) to a model for the debt acceleration variable [Asb;—(B; —;¢-y
/Bie-1)0b; _;¢] involves two matters of judgment. The first concerns
the choice of appropriate scaling factors so as to link these three
variables in budget constraint (6.2) or a rescaled version thereof.
The second matter concerns the treatment of the remaining variables

in the budget, viz. interest payments (A41;.) and gas revenues (AsqQ;+)-

Let us first address the latter point, on which the theoretical
model of Chapter 3 can offer some guidance. In the course of our
modelling procedure, we have not found any evidence of a long-run
target for the public debt or a debt-related variable during the
1960s. In terms of the theoretical model, this implies a value for )\,
(the parameter on the long-run debt target in the loss function)

which is insignificantly different from zero. This can be seen in Table
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3.1, where the combination of Yis=s=Pss and Os+A)#0x(A2+As) implies
X =0. The second condition stems from the estimated presence of
long-run targets for spending (\;>0) and taxation Os>0). Still, the
absence of a long-run debt target does not yet imply the total
absence of "tension" in the budget. If, apart from changing spending
and taxation, it is also costly to change the deficit (A+>0), then the
coefficients on expected gas revenues and expected interest payments
in the spending and tax equations will not be zero ;s 75262770
These coefficients will only be zero if, in addition to the absence of
a significant debt target, it is also not significantly costly to have
a great deal of fluctuation in the government’'s recourse to the
financial markets (\4=0). This matter would of course be resclved in a
straightforward manner if we knew the values of (Wi169W1 79W2eyP27)
However, we don't so they will have to be estimated. This is not
entirely straightforward, because these coefficients concern the
impact of expected interest payments and expected gas revenues on
the budget, and we do not have any measured data on these
variables. There seem to be two ways out. The first is to follow the
same strateqgy as we used for the coefficients on real income growth
Ouz,222), where we encountered essentially the same problem. Assuming
that the government's anticipations of interest payments and gas
revenues do not diverge {from their realisations in any systematic
way, we can replace A" and AqQ:.® by their actual values. Just as
in the real income case, potential simultaneity could induce
inconsistency in our estimates but this we can counter by using IV

estimation. Still, for the usual reasons inference on the significance

of the resulting estimates is difficult (see Section 6.3 above). Using
both IV and OLS, our estimates for the 1960s suggest that

WY1 6,0:174W24,P27) may all have equalled zero in that period. Since most
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interest is paid at annual intervals, we can refer to similar
arguments as for real income growth above to support the assumption
that the use of OLS on the quarterly data does not induce
significant inconsistency for the estimated coefficient on interest
payments. On the basis of these considerations interest payments are

absent from the models for public spending and taxation.

The same is true for gas revenues, which are not represented
individually either. I am more reluctant to propose a priori reasons
for the appropriateness of 0OLS regressions to support this feature
of the model. It is true that in the medium term these revenues were
simply maximised (see Chapter 35), which induced me to call them
"exogenous"” in Chapter 3. However, the short-run pattern by which
these revenues are transferred from revenue collecting agenciés to
the government's accounts carries some arbitrariness' (see Figure
6.3). It may well be true that short-run budget financing pressure is
sometimes alleviated by early transfers of gas revenues. This
renders any a_priori statement on the short-run exogeneity of gas
revenues rather hazardous. 0f course, the second and only fully
satisfactory way to solve this matter would be to formulate models

for the expectations of real income growth, interest payments and

gas revenues, or to obtain measured data on these variables.?

Unlike the spending and tax equations for the 1960s, we do find
clear evidence for "tension" in the budgets of the 1970s. Error
Correction on past excessive budget deficits is the driving force of
the second—-period spending equation, and seems to play a role for
taxes as well. This again poses the question of how to deal with the
remaining variables in the budget. Again, the answer is pragmatic, but

on different grounds. Unlike the 19260s, there now seems to be some
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short-run association of these variables with spending and taxation.
However, the coefficients are poorly determined and quite sensitive
with respect to the exact sample. This is not surprising, in view of
the 1970s' budget pressure and the arguments on the potential
economic arbitrariness of gas revenue transfers mentioned above. On
the basis of these considerations I have decided to follow the same
line as 1 did for the 1940s, and aggregate gas revenues and interest
payments with debt creation to form a "wide" concept of the budget
deficit. In addition, there is a small third remaining variable of items
which have not yet been allocated to a specific budget category (see

Appendix B), for which these arguments hold a_ fortiori. Therefore, 1

define the "wide" budget deficit as:
[Anbsc‘(Bs—at-x/th-x)Aqu—xt] + [(Qit-—x/Bxc-l)AAtq:t - (Ixt-z/th—x)Aaist]

where q;. includes the uncategorised items. The budget deficit which
appears in the equations for spending and taxation during the second
subperiod is this "wide" deficit, and that choice is supported by the
data. Of course, the presence of gas revenues in the budget ha;
allowed spending and taxation to drift apart in the medium term. The
suggestion that short-run fluctuations in these revenues seem to
have been reflected mostly in the public debt should not be misread
to imply that gas revenues have only resulted in medium— to long-

term debt reduction.

The choice of scaling factors, which are required to link the
variables in budget constraint (6.2), is determined by the constancy
of parameter estimates and further statistical properties of the
model. On this score, the models for A4g;. and Asv;. which we
presented in previous sections appear to be the most satisfactory

ones. Using (6.2), the derived model for the deficit will thus
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incorporate all the explanatory variables from the spending and tax
models, but with scaling factors (G,¢_-;/B;.-s) and (Tie-1/Bie-3)
respectively. This means that we cannot simply subtract the
coefficients on variables which both models have in common in order
to obtain single representations for those variables in the deficit
equation. This minor nuisance could be avoided by estimating a model
for (T,ie-1/6G 120471, instead of Asr1i¢y, Or by an equivalent scaling of
8ags .- Budget constraint (6.2) shaws that we would then be able to
derive the model for a scaled deficit as a linear combination of the
models for spending and taxation. I have tried to estimate a
satisfactory model for scaled spending or taxation growth, but,
although the results are not very different from those reported in
previous sections, the models do deteriorate after such scaling. The
deterioration (larger estimated standard errors, some sign of
autocorrelation) is sufficient to accept our minor nuisance and

proceed with the specification as it stands.

Our earlier choice of dependent variables is reaffirmed by
these results. We can also interpret this in terms of the éoefficient
formulae in Table 3.1. There we assumed that the scaling factors
would be sufficiently close to their long-run values to be treated
as constants, and thus derived constant coefficients on the same
explanatory variables for each of the three equations of our model.
It appears, however, to be preferable to use slightly different
explanatory variables in the deficit equation. In our relatively short
samples, the actual ratios for which there appear to be underlying
long—run targets are simply not all that constant (see Figures 6.2,
6.4 and 6.5). This illustrates the fact that the interpretation of the

underlying long—run solutions is conditioned by the size of our
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sample. In present circumstances this renders the underlying long run

definitely a hypothetical though no less interesting phenomenon.

Before further considering the underlying trends, I combine the
spending and tax equations and comment on patterns of the deficit. In
the present setup, the deficit can simply be derived from spending
and taxation through the budget constraint. Although there are no
cross—equation restrictions on the spending and tax equations, their
errors may be correlated so that joint estimation would be more
efficient than the single-equation estimates reported thus far. Using
Full Information Maximum Likelihood, I have jointly estimated the
equations for spending (Table 6.2) and taxation (Table 6.6) over the
whole sample. As a result, the coefficient estimates remain
unaffected (which is to be expected since single—equation 0OLS is
inefficient but not inconsistent), and the estimated standard errors
hardly decline. The latter is not surprising either, since the
estimated correlation coefficient of the spending and tax errors

A A
[lﬁ,,=m°,/(m,a),.) of the stochastic specification (3.12) in theoretical

Chapter 3] is only 0.08.

However, this result is misleading and again illustrates the
danger of neglecting a change of regime. Separate consideration of
the two subperiods revealed the following. Joint estimation of
spending (Table 6.1) and taxation (Table 6.35) for 19460:1-1970:4 again
leaves coefficient estimates and standard errors largely unaffected.
The estimated p,, is 0.02. In sharp contrast, the joint estimation for
1975:1-1982:4 results in ;\'gf=0.41. The estimates for this subperiod are
shown in Table 6.10, where I also report single—equation estimates of

the tax model for the same subperiod. The coefficient estimates are



Table 6.10.

Simultaneous Estimation, 1975:1-1982:4

Dependent variables

192

Dalg—plse DalT—pPlye DalT—Ppls e
(simultaneous) (simultaneous) (single for
comparison)
Do Dapie -1.00
CNST 0.80 (.18)
(r—yde -1 -0.55 (11) ~-0.33 (.12)
Daly—plie 0.31 (.15 0.40 (.17)

G-T)/Y1e -,

~-2.02 (21)

0.69 (.33)

0.64 (34)

Dy (g—p); -1¢ -0.34 (.11)

GCO; ¢ -, -0.65 (.18)

TCO; - -0.59 .13) -0.57 (.14)
DUMB?2:1 -0.15 (.01 ~0.14 (.01
1008 2.94%7 3.657 3.96%

A A
Residual Correlation Coefficient: :'g.,=¢:\), /g, )=0.41

Note: Residuals satisfy the usual statistical criteria as in .
Tables 6.1 and 6.5.
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little affected, but standard errors decline. Especially the estimated

equation standard errors decrease by fair amounts.

The interpretation of the distinctive shift in the covariance
structure seems straightforward, particularly in the light of the
shift of explanatory variables in the two equations. The late 1970s
was a period in which government had two joint first priorities: to
stabilise the tax burden and to control the deficit. Dur tax model
clearly represents the first priority, and taxation also contributed
to the second. However, with increasing tension in the budget the
government came to experience that, given the desire to stabilise
the tax burden, a controlled deficit requires control over public
spending. Our spending equation sketches a strong autonomous growth
of expenditure subsumed in the constant on the one hand (average
real spending growth was S5.1% per annum during 1975-1982, while real
national income grew by 0.77Z on average — see Table 6.11), and a
straong erraor correction feedback from deficits to spending on the
other hand. It was difficult to check the autonomous growth, and at
some point even short-term cash limits were imposed on all the
governmental departments. This may be reflected in the large
correlation coefficient of the residuals on spending and taxation,
which we shall place in the perspective of the stochastic structure

proposed in Chapter 3 at the end of this section.

The equation for the deficit can now easily be obtained by
substituting the models for spending and taxation given in Tables &.1
and 6.6 into budget constraint (6.2). Figures 6.9 and 6.10 show the
actual and "fitted"” values, where the latter have been derived using
the budget constraint. Notice, against the background of Chapter 3,

that our way of estimating the deficit equation through joint
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Table 6.11. The Averaqes of Some Key Variables

1960-1970 1960-1974 | 1971-1982 12751982
Da(g—plie 0.070 0.068 0.055 0.051
[AVE & oy =) FIRY 0.061 0.061 0.035 0.021
Daly—pls o 0.052 0.049 0.019 0.007
(G/Y)e 0.280 0.288 0.376 0.407
(T/Y)e 0.278 0.287 0.338 0.348
(I/7Y)e 0.015 0.015 0.020 0.022
(@/Y): 0.001 0.003 0.024 0.032
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estimation of the spending and tax equations does not necessarily
mean that the deficit fulfils the role of buffer in the budget (see

below on the stochastic structure). The government's plans for the

three instruments have been made simultaneously.

In general, the estimated standard errors can best be obtained
from joint estimation. I shall not derive the explicit expression for
the deficit here. The picture seems clear. In the 1960s, budgetary
policy resembled that modelled in Chapter 3. There was a negative
impact effect of real income growth on the budget deficit. This
countercyclical aspect would be blurred if the values of the
smoothing and feedback variables in the spending and tax equations
were substantial. It will be interesting to analyse the effectiveness
of this stabilisation policy, for instance in the context of the

econometric model of the Dutch economy.

In the 1970s there still existed a negative impact effect of
income growth on the deficit, but this was probably mostly overridden
by feedback pressure on spending and taxatiqn. Especially this
contrast between periods would seem to justify the incorporation of
the equations in a general econometric model of the Dutch economy:
the regime change may allow us to identify how the economy reacts

to individual aspects of budgetary policy.

Cansider the long—run solutions of the spending and tax
equations (derived in the usual way by setting long—run rates of

growth equal to wn, and short-run effects equal to zero):

1960-1974: (G/Y) 0.32 [(Y/P)/1647761°-3¢ expl-1.90W,]

1960-1970: (T/Y)

0.30 [(Y/P)/1477523°-24 expl-1.187,]

1975-1982: (G/Y)

0.078 — 0.69w, + 0.34 expl0.078-1.94w,]
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(T/7Y) = 0.34 expl0.078-1.94w,]

which have been derived using the coefficients in Tables 6.2 and 6.6,
and the averages far (Y/P) over the relevant periods. The long—-run
targets for the second subperiod have been derived from the two-—
dimensional simultaneous system which links the targets for (G-TYY
and T/Y from the tables, using the approximatiaon: exp(d=(1+x) for x
small. Substituting the relevant averages from Table 6.11, we can

provide an impression of the orders of magnitude of these targets:

1960-1974 (G/Y)

0.29 Y/P)/1647761°- 3%

1960-1970 (T7Y)

0.28 (Y/P)/1477321°- 24

1975-1982 (G/Y)

0.44

(T/7Y) 0.36

The fact that the underlying deficit implied by these targets is much
larger for the 1970s than for the 1960s reflects the stagnation of
income grawth which has an important impact on the implicit targets
for spending and taxation. This again reflects the inability of
spending to adapt to lower income growth during the 1970s. If income
had grown at the rate of the 1?960s, then the average deficit

relative to income of the late 1970s would have been halved.

Finally, even though we have not combined our budget model with
explicit data or models for expected interest payments, gas revenues,
and income growth, we can still make some comments on uncertainty
around the budget. Table 6.1Z2 shows the estimated variance-
covariance structure in the notation of Chapter 3. In view of the
fact that we found JY;i.=92.=0 for both subperiods, we can write the

elements of variance—-covariance matrix  in (3.12) as:
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Table 6.12. Estimated Model Variance—-Covariance Structure

1960:1-1970:4 1975:1-1982:4
A

Oy 2.997. 2.947,
o, 3.07% 3.65%
O 4.247% 3.63%
A

e 0.02 0.41

A

Foo 0.82 0.39
A

Fox ~0.71 -0.68

Note: Derived from Table 6.10, and for comparability from an
unreported joint estimation for 1960:1-1970:4 as well.
~ —_ A A AN ~ A R
Vor=Wg+/lig,); g and r.,, equivalently. R R a
1 used equation (3A.6) for the derivation of Wy, rrge and rye.
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W2 = PY,;220,2 + G, 7

W2 = wzzzdyz + ©.2

We? = P3220,2 + P32P¥36Tqy + Y3622 + Op2

u‘rg = ]’1 2"226)/2 + d‘rﬂ
Wog = Yr12P320,2 + Cug
Wory = Y229¥320,% + Cp-~ (6.9)

Since we do not have any estimates of the stochastic structure of
expectations formation (L.), it is clearly impossible to fully identify
the stochastic structure of the planning process (L) from our
estimated variance—covariance matrix Q . However, given the fact that
the positive Y:2 of the 1960s has vanished to zero in the second
subperiod, it can unambiguously be inferred from (6.9) and the
estimated constancy of wg? that uncertainty around public spending
(o2) must have increased. This has indeed been a common complaint in
the Netherlands during the last decade [Bomhoff (1982), Clerx and

Maas (1984)1.

In order to gain some further insight, it seems reasonable to
assume that both ¢,2 and ¢,? have increased between the first and
second subperiods, or that at least they have not decreased. The
deteriorating precision of national income forecasts is generally
quoted as a major factor behind the breakdown of Structural Budget
Policy in the 1970s. If we additionally make the supposition that o,,
has roughly remained unaltered, then our parameter estimates seem
consistent with the following sketch of changes in the stochastic
structure around the planning process between the 1960s and the

late 1970s [the verification in (6.9) is left to the readerl.
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The uncertainty around public spending (¢g2) has definitely
increased, whereas that around taxation (¢.2) seems to have remained
fairly constant. A shift of the buffer role from the deficit towards
public spending is reflected in the decreased uncertainty around the
former (d,2?). As far as the covariance structure is concerned, there
seems to have been a decline of the positive ¢,y and an increase of

the positive o.g. Finally, the negative o.., seems unaffected.

All this points at a shift of the buffer role from the deficit
to spending, which is supported by historical evidence. Nevertheless,
the apparent changes in the covariances of the planning errors
should be interpreted with care. Recalling the digression on the
frequency of budget planning in Section 3.5, it may well be true that
Dutch governments decreased their planning period for spending and
the deficit to less than a quarter by the late 1970s. This could be
reflected in our covariance "estimates”. The short-term cash limits
on spending departments, which were imposed briefly around 1980, may
have been one phenomenon through which the planning frequency was
effectively increased. Notice, finally, that of course our error terms
by construction contain everything which our model does not explain.
This means that the precision of our statements on uncertainty
around the budget will improve with the quality of the model itself.
Further work along the lines suggested in Section 3.5 seems

worthwhile.
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6.6. Financing the Deficit

In the previous section we have seen that during the 1960s the
deficit (or better: debt acceleration) variable
[AJD; ¢ (B _1¢-1/Bic-1)b; 1,1 was intended to behave in a
countercyclical fashion. Since, however, it also absorbed the
consequences of tax and expenditure smoothing and of short-run
fluctuations in gas revenues and interest payments, it remains a

question whether the policy was also effective as a countercyclical

tool. While the identification of these regular patterns in budgetary
behaviour in fact completes the task we set ourselves in this
chapter, it appears interesting to go one step further and consider
a second level at which the Dutch budget hehaved countercyclically in

the 19460s. We shall do that in this section.

As explained, our total debt variable B;. has been measured
such that it comprises both funded (BFU;.) and floating debt (BFL,.).
The distinction between these two components coincides with the
distinction, made by the fiscal and monetary authorities, between
debt and money financing of the government deficit. BFL;. is part of
the domestic liquidity supply (M2). It appears that during the 1%960s
the choice between these two means of financing the deficit was
influenced by countercyclical macroeconomic considerations. Let us
quote Drs. Den Dunnen of De Nederlandsche Bank: 'By keeping their
capital market borrowing in line with the average long-term savings
surplus of the personal and business sector and not with the actual
surplus, the public authorities can bring about an interest rate
development which exerts an additional balancing influence on the

economy. In the case of excessive economic growth, with the savings
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surplus of the private sector relatively small, the capital market
will not spontaneously accomodate public sector borrowing of a size
equal to the long-run fiscal deficit. 1f, nevertheless, an attempt to
that effect is made, interest rates will be pushed up, and contribute
to a slow—-down of private expenditure. Conversely, if in periods of a
cyclical slow—down the actual financial deficit exceeds the long—term
deficit, and the public authorities do not attune their capital market
borrowing (entirely) to the relatively large actual savings surplus of
the private sector, interest rates will fall, facilitating a recovery

in private sector expenditure' [Den Dunnen (1981b)l.

Therefore, suppose that, given the total financing requirement
and thus the time path of the total public debt, the government
smoothes its recourse to the capital market. I formalise this as a

conventional Error Correction Mechanism of the form:
Nj‘Fth = ol + dzuﬂt - U;(b‘FU“b)t-x (6.11)

where o4 >0, 1=1,2,3. As explained for the analogous Error Correction
models of Chapter 3, the development of BFU will be smooth relative
to that of B if of; is close to zero. If o 1s close to unity, the
ratio BFU/B is smoothed. In view of the description by Den Dunnen, we

should expect o« to be close to zero.

Furthermore, if there were one aspect of the fiscal budget
which we might expect to behave in an anti-inflationary way, it would
seem to be the way in which the government finances its deficits.
However, I shall find evidence that during the 1960s this aspect was

intended to be inflation—neutral, no more than that.

The result of estimating (6.11) is shown in the first column of

Table &6.13. The correlations of the explanatory variables can be



Table 6.13. The Model for Funded Debt, 1960:1-1971:1

Dependent variable:

Asbfu « —Bapie®

(1) (2)

(bfu—b); ¢4 -0.16 ((0O1) [.87] -0.16 (.0O1) [.91]
NMbfu-b); e~ —-0.20 (.09 [.20] -0.18 05 [.231]
(bfu—y)i_-1¢-1 -0.07 01) [.48] -0.07 (.01) [.61]
Do Daly—plie 0.12 (.03 L.151]
HABOP; 2 -0.21 06) [.23]
T 48 48

Rz " 0.52 0.64

100 1.247% 1.07%

BF 14.14 (12) Q.92 (12)

N2 1.20 (6,39 1.30 (6,37)

2 7.48 (6) 8.33 (&)

Na 0.38 (6,38} 1.11 (5,27)

Ea 2.73 (&) 18.31 (15
ARCH 0.49 (1) 2.77 )

SK 0.39 -0.27

EK -Q.17 -0.82

NORM 1.19 2) 1.74 (2)

n (1A970-71) 0.86 8,37) 1.26 (8,35

I, (1970-71) 7.27 (B8) 11.38 (8)

n. (1972-73) 5.99 (8,45) 8.67 (8,43)

2, (1972-73) 58.25 (B8) 24.79 (B8)
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Table 6.14.

Correlation Matrix of Variables in Table 6.13

1 2 3 4 S
1 Adbfu;e—Dapsce”
2 (bfu—b), t—~1 -0.29
3 AMbfu-b)je-: -0.30 0.28
4 ((bfu—y)i_s1¢-1 -0.46 —-0.35 -0.22
S Lolaly—ple 0.22 -0.08 -0.10 0.05
6 ABOP,_2 ~0.16 0.08 0.07 -0.24 0.12
Note: 1960:1-1971:4.,
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found in Table 6.14. The dependent variable is the annual rate of
growth of the stock of funded debt at the end of each quarter,
deflated by expected annual inflation. This series is documented in
Appendix B: it consists of the inflation predictions which are
published by the independent Central Planning Bureau each year at
the presentation of the Government Budget in September (Macro

Econaomische Verkenningen). The series is smooth in the sense that 1

have used a moving average over the last two years. The value of
the series is constant from the fourth quarter until the fourth
quarter of next year. If we use a four—quarter moving average
instead, the equation remains virtually unaffected. A t-test for the
inclusion of expected inflation inflation A4p:.® in Column (1) has a
value of 0.8%9, and for the inclusion in Column (2) a value of 0.34,
indicating that the unit restriction on this variable cannot he
rejected. Its presence is consistent with the results in Kremers
(1983), where in the same context I compared the performance of
inflation predictions from an estimated equation for inflation with
these and other predictions published by. the Central Planning Bureau
and with that of actual inflation. A further evaluation of the
results of that study in the light of Table 6.13 will be provided

shortly.

The chosen lag structure is again data-based and seems
reasonable. There is nothing mystic about the five—quarter lag on
(bfu—y);_se-33 a three—quarter moving average of (bfu-y), lagged by
four quarters, leads to very similar results. This variable
represents the idea that government has the tendency to finance a
larger proportion of its deficit by money creation if the ratio of
funded (or total) debt over national income is relatively high. This

could reveal two intentions. First, it could represent a tendency of
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the government to seek its way out of excessive real indebtedness
through inflation provoked by excessive money financing. With
increasing U.S. deficits, this option currently receives ample
attention (see the references quoted in Chapter 4). However, our
feedback from (bfu-y) could equally well indicate a more conventional
countercyclical policy, whereby relatively more money financing occurs
when income is below trend. The latter possibility would seem to be
the more likely one in the Dutch case, since it would be consistent

with the underlying philosophy quoted above.

Indeed, the extended version of (6.11) which appears in the
second column of Table 6.13 supports this claim. The positive
coefficient aon the acceleration of real income growth has a
straightforward interpretation. The variable BOP;. denotes the
quarterly National Liquidity Surplus scaled by BFU;.. The National
Liquidity Surplus equals the total quarterly increase of the broad
maney supply (M2), minus daomestic money creatiaon. In other words, it
represents money creation through the balance of payments. The
Dutch monetary tradition assigns a ‘major equilibrating role to the
monetary influence of the balance of payments. When the balance of
payments is in deficit, monetary policy tends to be tight, and in
times of surplus the reverse tends to be the case. This is intended
to restore equilibrium through the impact of monetary conditions on
spending and output [see e.g. Kessler (1958) and Knoester and Van
Sinderen (1985)]. The presence of the National Liquidity Surplus in
our equation indicates that in the 1960s the fiscal policymaker has
apparently supported this monetary policy through its deficit

financing behaviour.
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The addition of these two variables is a general improvement
(see also Figure 6.11 for the actual and fitted values), although we
do find a sign of ARCH-type heteroskedasticity entering the equation.
This does not represent a major problem, but nevertheless indicates
that there may have been systematic effects which we have not yet
uncovered. 1 suspect that the apparent tendency of relatively large

residuals to be followed by small ones, and vice versa, may be

related to the occurrence of short-term speculative international
capital movements. The government was supposed to counteract these
speculative movements through borrowing and lending in the capital
market. I have not yet been able to find a proper representation for
this aspect of our equation, but it will probably be related in some
way to the role of BOF;.. Finally, as in previous sections, I have

not found a systematic reaction to interest rates (Figure 6.12).

The standard error of the equation is approximately 1.1%4 of the
stock of funded debt. This compares favourably with the 2.57Z which I
estimated for the Barro model with roughly the same data as in this
chapter, but over an inapbropriately longer period [Kremers (1983)1. 1
shall comment on this issue below. For further comparison, the
standard error which Barro (1979 obtains for the U.S. over 1948-1976
is 2.2%. In Barro (1984a) and in Chapter 4, Table 4.1, the standard
error for the same period remains about the same, and Barro (1984)

finds an improvement to 1.97% for 1251-1982.

1t is interesting to contrast the short-run counter-cyclical
nature of the financing rule with its underlying hypothetical long-run
path. Setting the long-run real rate of debt growth to mw.,, and Albfu-

b)i ¢ -1 =0 Daly—p) « =84 BOP, _2.=0, we obtain:

(BFU/B) = (B/Y) °-3! expl—-4.341m,1]
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Our model embodies a target for BFU/B as a function of the long—-run
ratio B/Y, or, equivalently, of BFU/Y. As reported in previous
sections, we have not found any evidence of a long—run target for

the debt/income ratio. Figure 6.5 shows that this ratio declined

during the 1960s, and Figure 6.6 shows that BFU/B increased during
most of that period. These favourable developments may have been
the "rewards" for a successful countercyclical policy, but, as
remarked, the actual effectiveness of the policies modelled in this
study remains to be determined by further empirical research. Of
course, these developments could also be seen as evidence of an
overly restrictive policy, but in view of the strong growth of the
Dutch economy in the 1960s (Figure 5.8) this does not seem
reasonable. Incidentally, the insignificance of a proper trend—-term in
the equations indicates that (bfu-—y) does not just proxy a trend:

there seems to be a genuine relationship between the long-run paths

of BFU/B and B/Y.

As the prediction tests for 1972-73 show, the equation breaks
down in the early 1970s. In the course of that decade, the pattern
of the funded debt started to follow that of the total debt much
more closely than the smooth pattern of the 1960s. This is not so
surprising in a period of increasing pressure on the budget and
especially on the deficit. With the arrival of this pressure and of
'front—loading' of capital market borrowing_within the fiscal year, and
with the occurrance of an unprecedented conflict between the Cabinet
and the Central Bank over government money financing in the late
1970s, it becomes difficult to discern a stable underlying pattern

such as that aof the 1960s.
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As a more general point, however, the setup of this chapter
seems to have its merits. The distinction between total deficit
financing and funded debt creation appears a fruitful one. It explains
why I rejected the Barro model for the 1960s in Kremers (1983). The
model of Barro assigns debt creation the role of buffer in the
budget, and following the work of Barro (1979,1980,1984a) I estimated
it with data on the funded debt. This section explains that in the
1960s the pattern of the funded debt was quite different from that
of the total debt. 1 have tested this formally by including the
explanatory variables of the model for the funded debt in that of

the total debt, and vice versa. The resulting insignificance of both

additions clearly demonstrates the difference between the two

patterns.

The disappearance of that difference during the 1970s explains

why the Barro model appeared to work fairly satisfactorily for that
period [Kremers (1983)], as mere regaining of control over the budget

became the dominant policy objective.

6.7. Concluding Remarks and Some Further Historical Perspective

Let us first summarise the progress of the model of this
chapter relative to earlier work, and then proceed to some

observations of an histarical character.

The appropriateness of analysing the budget as a whole has
already been emphasised, and demonstrated by the empirical results
of this chapter. Consider how far an alternative analysis along the

Barro line could have brought us in the present context. In our



213

approach, we have revealed the coefficients of the derived deficit
equation through separate models for public spending and taxation. If
we would have restricted ourselves to estimating an equation for the
detficit only, several of the correctly specified coefficients might
have appeared insignificant since we would have utilised substantially
less information. Furthermore, as our treatment of scaling and the
role of the coefficient formulae of Table 3.1 have demonstrated, it
remains to be seen whether such an approach would naturally have
guided us to the appropriate explanatory variables and their scalings
in the debt equation. Moreover, a number of explanatory variables
(such as for instance the Error Correction feedbacks on spending and
taxation) appear to share a high degree of multicollinearity over the
relevant subsamples. In a single debt equation this would have
introduced identification problems, which we have avoided through a
more appropriate parameterisation. The tax smoothing idea is modelled

explicitly, and the resulting equation for the deficit corresponds to

the total public debt which includes the consequences of money

creation.

An additional advantage of our approach to analyse the
behaviour of the deficit through separate models for public spending
and taxation lies in the operational insight it may offer. In practice,
a policymaker executes his budget by operating on tax rates and on
expenditure programmes, not on the deficit which by its very nature
is a balancing item [see Goudswaard and Halberstadt (1982) for this

practical aspectl.

A potential problem with the setup of Barro (1979,1980,1984a) is
highlighted by our distinction between debt and money financing. Barro

presents his model of public debt creation as the empirical
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specification of his tax smoothing theory. This specification does not
only require the assumption that public spending is sufficiently
exogenous to the deficit/tax choice, but it also assumes that there
is no systematic role for money financing. Barro estimates his debt
growth equation with data on funded Federal debt in the hands of the
public. Our results for the 1260s in this chapter, in combination with
our estimations along the Barro line in Kremers (1983), show that the

latter is an assumption which cannot be made on a priori grounds.

Furthermore, we have found that the Dutch spending/income and
tax/income ratios have actually been smoothed towards their
underlying long-run targets. Using U.S. data we showed in Chapter 4
that there can be tension in the budget which is connected with the
level ot the public debt (in the U.S5. case in the form of a target for
the ratio of real interest payments over national income). There are
forces in the public finances which move spending, taxation and the
debt towards long-run developments in line with the path of national

income.

The model proposed in this study may serve as a framework for
further empirical and theoretical research. The extension in the
direction of endogenising macroeconomic variables such as national
income and the interest rate has been suggested in Chapter 3.
Another aspect which may benefit from an explicit and systematic
treatment is the political side of budgetary policy. I end this
chapter by throwing some historical light on this aspect of our

empirical results on the Netherlands.

During the period under consideration there have been
parliamentary elections in 1963:2, 1967:1, 1971:2, 1972:4, 1977:2 and

1982:2. A superficial glance over the actual and fitted values of
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public spending (Figure 6.7), taxation (Figure 6.8) and the ensuing debt
acceleration (Figure 6.9 does not show a markedly similar pattern

around those quarters. A further look offers the following insights.

Only the 1967:1 and 1971:2 elections seem to have provoked
exceptionally high public spending growth. The first occasion does not
show in Figure 6.7, but recall that we removed 1967:2 from the sample
by including a dummy for that quarter (see below). The overprediction
of spending during 1969:4-1970:3 and the subsequent underprediction

during 1970:4-1971:2 may be related to the election of 1971:2.

As regards taxation, there is a large residual just after the
1972:4 election, but it is questionable whether there exists a direct

relation between the two (see below).

In the debt acceleration figure, significance may again be
attached to the underprediction of the two quarters just before the

election of 1971:2.

I have not tested formally whether these residuals are
significantly different from zero, primarily because political
influences may require more systematic attention. Our preliminary
glance does not suggest any obvious approaches, but an extension of

our model in Chapter 3 may lead to as yet unexpected results.

This crude attempt to assess the direct impact of elections on
the budget is not intended to imply an assumed irrelevance of
political events which are not directly connected with an election.
Several such events occurred during the two decades under
consideration. Those related to the comings and goings of innovative
Ministers of Finance have already been highlighted, and twa further

occasions seem worth mentioning.
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The large unexplained residual for 1967:2 which justified the
presence of a dummy variable in the spending equation is undoubtedly
related to the so-called "Night of Schmeltzer”, during which the Roman
(Catholic) Red (Socialist) Cabinet-Cals was sent home by its own
Catholic supporters led by Dr. Schmeltzer in a turmoil over the
alledgedly excessive growth of public expenditure. The Night itself
took place in 1966:4. Between the demise of the Cals Cabinet and the
electiaons of 1767:1, a temparary cabinet under Dr. Zijlstra postponed
some projected tax cuts and raised additional revenues in order to
alleviate pressure aon the budget deficit. Our model underpredicts
taxation during this period, albeit only slightly. The proposed tax
cuts may have been executed later, which could help explain the large
1968:2 residual in our tax model. The excess of actual spending
growth over that fitted by our model for 1967:2 could similarly

reflect postponed public spending.

In 1973:4 the model overpredicts public spending and
underpredicts taxation, resulting in a large overprediction of the
deficit. This is the volatile period of the first oil shock and the
OPEC o0il boycot of the Netherlands. In addition, during this period
the so—called "Machtigingswet” (Enabling Act) granted government

exceptional and temporary powers in order to reduce budget deficits.

These are some examples of how the residuals of our model may
be placed against an historical background. Although statistically the
residuals seem truely random, further historical cdlarification (for
instance of the spending and taxation averpredictions in 1978) could

be interesting.
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Footnotes Chapter 6

1.

As indicated by Drs. Wieleman of the Ministry of Economic Affairs,
which deals with gas exploitation,

After completion of this study, I found a model for expected gas
revenues in Central Planning Bureau (1983). It is unclear whether
its data set would be compatible with that used in this study.
Nevertheless, further attention to this issue could benefit from the
work at CPB, and also at the Ministry of Finance where estimates of
future gas revenues and interest payments should be available.
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CHAPTER 7. CONCLUSION AND PERSPECTIVE

A number of evaluating remarks, placing our findings in the light
of the task we set ourselves in Chapter 1, have already been made in
the concluding sections of the individual chapters. I shall not repeat
them here, but just highlight the salient points and proceed to a

brief sketch of a perspective for further research.

Chapter 2 formulated a theoretical foundation for the tax
smoothing notion which underlies the model of Barro (1979,1980,1984a)
and of Chapter 3 and 6. However, Chapter 3 presented a transition
from long—run budgetary targets to observed policy patterns which
diverges from that of Barro in major respects. We distinquished
between reactions of the budget to short—run developments in the
economy and reactions to disequilibria incurred in the past. Instead
of confining ourselves to debt creation only, we modelled the budget
as a whole. In Chapters 4 and & we illustrated the relevance of this
approach with empirical studies of the public finances in the U.S. and
the Netherlands. It appears to be feasible to identify short—run and
long—-run strands in public financial behaviour empirically. The same is
true for budget "tension"” due to temporary conflicts between long-
and short-run targets and the stock—flow dynamics of debt and
deficits. In view of Buiter's requirements for measuring the stance of
fiscal policy (Section 1.4), the insights and opportunities for
empirical measurement offered by our approach seem to form a step

in the right direction.

The attraction of our flexible treatment of econometric

specification was reflected in the quality of the empirical model of
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Chapter &. While allowing the identification of relevant aspects from
the theory of Chapter 3, the model is sufficiently flexible to
capture the Dutch quarterly data in a satisfactory way. It clearly
identifies changes of regime during the early 1970s, which were
"overlooked"” by F-tests in the model of Hubbard (1983). Finally, it
explains why previous efforts to model public debt creation in the
Netherlands along the lines of the Barro approach had run into
difficulties [Kremers (1983)). The various aspects of our model were
carefully scrutinised and found to be interpretable against the

historical background of the Dutch economy and public finances

presented in Chapter 5.

Let us now highlight some implications of these results, and

offer suggestions for further work.

As far as econamic theory is concerned, current research
indicates that it may be interesting to supplement dynamic macro
models such as that of Rau (1985 with "tension” in the budget. The
idea is that governments do not only observe an intertemporal budget
constraint which extends into the infinite future, but that there are
also limits to the degree to which budgets can diverge from long—run
sustainable values over any finite period of time. Looking back to
Chapter 6, we find that this tension may persist across different
short—run regimes. Therefore, it will be worthwhile to study the
theoretical merits of alternative short-run reactions of the budget

within the confines of such long—run tension.

Further evidence for the relevance of this proposal is provided
by the studies on natural resources and the macroeconomy collected
by Neary and Van Wijnbergen (1986). One of the main conclusions of

that volume concerns the difficulty of evaluating "Dutch Disease”
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problems and making policy recommendations if constraints on policy
are not systematically taken into account (see the Round-Table

Discussion reported in Chapter 10).

There seem to be a number of ways in which our approach could
be utilised in further empirical research. First, it offers an
improved and important ingredient for the Barro (1977,1978,1980) type
of macroeconamic analysis, which builds on the distinction between
anticipated and unanticipated components in public policy. By
computing the difference between the short-run fitted values of our
model and its underlying long—run solution, we may also be able to
distinguish between permanent and transitory components [Buiter
(1985)1. In addition, it will be interesting to incorporate aspects of
our model into more general macroeconometric models such that of De
Nederlandsche Bank [Fase (1982)]1 and the Central Planning Bureau
(1983). Neither of these models pays much attention to regular
patterns of ecaonomic policy, although the Central FPlanning Bureau
seems to acknowledge that under particular circumstances it ought to
do so (pp. 89, 92). Furthermore, if we extended our model with an
explicit specification of expectations formation we could identify
uncertainty around the budget more precisely than in Chapter 6 and
study its economic effects [Bomhoff and Veugelers (1982) use Kalman

Filter methods for this purposel.

The Error Correction approach may also be further applied to
analyse the relationship between budget deficits and money financing.
Most authors quoted in Section 4.5 concentrate on a contemporaneous
relationship only, but specifications built on the "gradual" Error

Carrection mechanism may be more appropriate (Section 6.6).
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Chapters 5 and & provide a fairly complete picture of recent
difficulties in the public finances of the Netherlands. Now that the
troublesome equilibrating process of the late 1970s and the early
1980s is nearing its completion, voices are heard to formulate a new
and improved version of Structural Budget Policy to guide the public
finances into the 1990s [Van Muiswinkel (1979), Meys (1981), Goudswaard
and Halberstadt (1982), Halberstadt et al. (1982b), Kremers
(1984b,1986)]. Drs. Meys, who is the former Directaor of the Budget,

recently {(983) wrote that, while by now the diagnosis of the Dutch

difficulties seems clear, a lot of research still remains to be done
before we shall understand why things went wrong, and before we can
make sure that future policies will not make past mistakes. Our
analysis suggests a few lessons and may form an input into that
research. We find that the formation of a sustainable countercyclical
policy should not only pay attention to the budget's impact reaction
to the business cycle (this was the emphasis of SBP), but also to its
disequilibrium feedback. This has implications for the policy's
effectiveness. The countercyclical efficacy of an impact reaction,
which is by itself well-timed relative to the business cycle, may be
disturbed by disequilibrium feedback (e.g. on the stock of debt). The
Netherlands came to realise this in the 1970s, as the latter started
to dominate the budgetary pattern in a period when some counter-

recession leeway would have been very valuable.

The difference between these two aspects of budgetary policy
also carries implications for its operational dimension. It is
generally perceived in the Netherlands that unchecked developments
of public expenditure were at the core of the breakdown of SBP.
However, this is only partly true. As we have seen, the first

systematic departures from the policy occurred in the early 1970s
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under the Minister of Finance Dr. Nelissen, mptivated by concern for
alledgedly excessive budget deficits rather than public spending. The
fact that we have not been able to uncover any systematic feedback
from debt, interest payments or the deficit during the 1960s is
suggestive {or the proposition that this aspect may have been
overlooked in the original SBP setup. Again, it emphasises the

importance of focussing on the budget—wide implications of public

financial policy rules. Had there been agreement in the 1960s on a
place for gradual disequilibrium feedback, both related to the
debt/deficit and to public spending, then the abrupt and costly

changes of the early 1970s could perhaps have been avoided.

Our analysis is formulated at a high level of aggregation. For
practical purposes, our comprehensive variables will have to be
disaggregated into manageable categories. We may disaggregate, say,
total expenditure into well-chosen categories and compare their
dynamic behaviour with that of the aggregate [cf. Dunne et al. (1984)
on public spending categaries in the UXK.]l. This could help to identify
which areas of the budget have tended to contribute to desirable
aspects of the aggregate pattern, and which have been a source of
undesired disturbances. It does not seem meaningful to study the
regular and stochastic interrelationships of subcategories in the
budget without an aggregate background against which to evaluate
them. The framework of this study may thus also contribute to the
practical operationalisation of an improved set of rules to guide

aggregate public financial policy.
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Appendix A. The U.S. Data

Data series for 1867-1983 are given in Table A.1 below. For
Figure 4.3 I used the Yield on Long-Term High-Grade Corporate Bonds from
Friedman and Schwartz (1982, Table 4.8, Column 8) for 1867-1975, and
Moody's Aaa Index of Corporate Bond Rates from U.S. Council of Economic
Advisers, Economic Report to the President, for 1976-1983.

In the context of inflation-corrected interest payments (1930~
1983), I used the same data on the stock of debt (B) and nominal
interest payments (PI) as for 1867-1983. For convenience, these are also
shown in Table A.2, which contains data and sources on the market value
of the stock of debt (BM) and inflation as anticipated in year t-1 for
year t @ﬁte)- For compatibility with Barro (1979,19843), the regressions
reported in Table 4.1 use data on GNP rather than NNP which were used in
thé computatiohs fof 1867-1983. Data on GNP and their source are given

in Table A.2 as well.
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Table A.1. U.S. Data, 1867-1983

B PG PT PI PY P
1847 2.4692 0.2032 0.443 0.1438
1868 2.636 0.2296 0.376 0.1404
1849 2.657 0.1903 0.357 0.1307 8.89141 0.72000
1870 2.480 0.1648 0.396 0.1292 B.64443 0.69307
1871 2.353 0.1574 0.374 0.1256 8.52093 0.69000
1872 2.233 0.1534 0.365 0.1174 10.00284 0.65854
1873 2.23%5 0.1802 0.322 0.1048 10.00284 0.65854
1874 2.252 0.1939 0.300 0.1071 9.63236 0.65000
18735 2.232 0.1719 0.284 0.1031 9.50887 0.63434
1876 2.180 0.1648 0.290 0.1002 9.63236 0.60465
1877 2.205 0.1439 0.281 0.0971 10.00284 0.58273
1878 2.2564 0.1345 0.257 0.1025 9.87934 0.54054
1879 2.349 0.14617 0.272 0.1093 10.494890 0.51829
1880 1.919 0.14692 0.334 0.0958 13.33711 0.57447
1881 1.82 0.1775 0.361 0.0825 13.33711 0.56545
1882 1.675 0.1869 0.404 0.0711 4,.32505 0.58291
1883 1.539 0.2058 0.398 0.0592 13.83108 0.57143
1884 1.439 0.1894 0.349 0.054¢6 13.46061 0.54500
1885 1.375 0.2086 0.324 0.0514 12.472647 0.50500
1886 1.282 0.1928 0.334 0.0502 12.96664 0.50000
1887 1.175 0.2203 0.371 0.0477 13.44061 0.50498
1888 1.063 0.215 0.379 0.0447 13.21362 0.51447
1889 0.976 0.2410 0.387 0.0410 13.70759 0.51849
1890 0.891 0.2619 0.403 0.0341 14,.57203 0.51082
1891 0.852 0.3174 0.393 0.037 14,94251 0.50207
1892 0.842 0.3216 0.355 0.0234 15.68344 0.4828¢
1893 0.839 0.3547 0.386 0.0273 15.434647 0.4940;
1894 0.899 0.3402 0.298 0.0278 13.58410 0.44414
18935 0.902 0.3250 0.313 0.0310 14.94251 0.4566¢
1894 0.935 0.3146 0.327 0.0354 14,07806 0.4418¢
1897 0.987 0.3282 0.347 0.0378 15.55997 0.4452;
1898 1.027 0.4054 0.405 0.0376 16.30092 0.4583.
1899 1.155 0.5657 0.516 0.0393 18.64726 0.4704
1900 1.108 0.4478 0.567 0.0402 20.25244 0.4939
1901 1.045 0.4777 0.588 0.0323 22.59900 0.4945
1902 0.970 0.4419 0.562 0.0291 23.3399% 0.5108
1903 0.925 0.477 0.560 0.0286 24.57487 0.5155
1904 0.967 0.5074 0.541 0.0244 24.45138 0.5238
1905 0.990 0.5384 0.544 0.0244 26.92121 0.5343
1906 0.544 0.5247 0.59% 0.0243 31.11993 0.5454
1907 0.879 0.5275 0.663 0.0245 32.72533 0.5686
1908 0.938 0.5996 0.601 0.0214 29.14404 0.5673
1909 1.024 0.6402 0.604 0.0218 34,33072 0.5877
1910 1.044 0.6387 0.676 0.0213 35.81262 0.6025
1911 1.016 0.6327 0.701 0.0213 36.05960 0.5971
1912 1.028 0.6324 0.692 0.0226 39.64087 0.623:
1913 1.029 0.6601 0.724 0.0229 41.74023 0.627¢
1914 1.02 0.6771 0.735 0.0229 38.15897 0.635i
1915 1.090 0.7081 0.4698 0.0229 40.50531 0,694
1916 0.989 0.7021 0.780 0.0229 53.71893 0.739
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Table A.1., Continued
B PG
1917 1.938 2.0423
1918 11.533 13,5715
1919 24.200 18.3243
1920 23.300 5.1120
1921 22.400 3.3253
1922 21.4600 2.0486
1923 20.800 2.1000
1924 19.800 1.9211
1925 19.800 2.1292
1926 17.700 1.9343
1927 16.600 1.9961
1928 15.800 2.2514
1929 14.900 2.3000
1930 14.800 2.6000
1931 16.100 3.9000
1932 18.200 2.8000
1933 21.400 3.6000
1934 25.300 5.9000
1935 30.200 6.0000
1936 33.500 8.3000
1937 34.500 6.8000
1938 36.000 §.0000
1939 38.600 §.3000
1940 41.500 9.3000
1941 53.000 19.7000
1942 94.900 55.1000
1943 142.600 84.2000
1944 192.4600 93.4000
1945 228.200 81.7000
1946 207.200 31.7000
1947 201.000 25.7000
1948 193.600 30.8000
1949 200.399 37.0000
1950 197.600 36.4000
1951 194.000 53.4000
1952 197.700 66.6000
1953 201.500 72.5000
1954 204,100 65.2000
19595 204.000 63.5000
1956 198.100 46.8000
1957 195.899 74.1000
1958 202.399 83.7000
1959 209,600 84.8000
1960 206.600 86.3000
1961 211,300 95.7000
1962 215,300 103.6000
1963 216.399 106.9000
1964 218.100 110.2000
1965 216.100 115.4000
1964 214,899 134,3999

2.300
39.100
43.200
43.200
38.700
30.000
64.300
67.300
70.000
63.700
72.600
78.000
82.000
78.700
89.800
96.100
98.100

106.200
114,400
114.5900
124.300
141.800

0.0247
0.1975
0.6157
1.0240
0.9967
1.0264
1.0560
0.9689
0.8818
0.9927
0.9239
0.854¢6
0.3000
0.2000
0.3000
0.4000
0.4000
0.5000
0.5000
0.4000
0.6000
0.6000
0.6000
0.7000
0.8000
1.0000
1.6000
2.1000
2.9000
3.9000
4.1000
4.1000
4.3000
4.4000
4.4000
4.3000
4.6000
4.6000
4.6000
9.1000
9.3000
3.2000
6.2000
6.8000
6.2000
6.8000
7.3000
8.0000
8.4000
9.2000

64.58621
81.62807
86.32076
93.48329
76.31793
77.79983
91.50742
92.86583
97.06455%
104.47406
102.62168
104,96803
111.51309
94.96519
76.19444
99.32433
92.73100
62.11637
71.87222
B4.34489
92.74234
B4.96236
91.13695
101,01629
122.25687
159.674990
194.49957
211.78844
213.64081
198.20433
221.05031
2453.0077
242.16740
269.08862
310.45837
323.77136
343.06021
341.82529
373.31570
391.7159%7
A11.10419
415.17941
451.73300
470.13327
486.43417
526.56903
996.45404
596.21838
646.85004
709.08990
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0.91274
1.05087
1.06718
1.21704
1.03691
0.98592
1.00816
0.99471
1.01682
1.02174
0.99402
1.00118
1.00000
0.95528
0.83944
0.7429%
0.73368
0.78106
0.77188
0.80353
0.81014
0.80562
0.79957
0.80830
0.8737%
0.98702
1.11702
1.20014
1.25272
1.26378
1.36537
1.45668
1.43768
1.46537
1.56149
1.58059
1.60393
1.6263:
1.66096
1.7081]
1.7660!
1.7902¢
1.8308
1.8643
1.8828
1.9224
1.9514
1.9835
2.027
2.095¢



Table A.1. Continued
B PG PT PI PY P
1947 218.899 153.8999 150.500 9.8000 748.11328 2.15741
1948 225.600 169.2000 174.399 11.3000 815.16937 2.24830
1949 220.000 175.7000 196.899 12.7000 795.06287 2.35337
1970 228.000 190.2000 191.899 14,1000 914.58026 2.47609
1971 246.100 206.8000 198.600 13.8000 989.53973 2.59320
1972 260.500 229.8999 227.500 14.4000 1093.27283 2.71315
1973 259.600 246.2000 258.600 18.0000 1219.48145 2.85487
1974 269.899 278.6000 287.799 20.7000 1308.39563 J.096414
1975 348.399 333.5000 287.299 23.1000 1389.90015 J3.34473
1976 408.500 358.0000 331.799 26.8000 1543.03003 J.49706
1977 4461.299 392.0000 375.200 29.1000 1723.20447 3.69838
1978 508.600 425.7999 431.600 35.2000 1941.41455 3.87599
1979 540.500 467.2999 493.600 42,4000 2161.723868 4,20490
1980 616.400 548.7000 540.900 53.4000 2338.56421 4.58745
1981 694.500 615.7999 $24.799 73.3000 2627.53491 5.0383%
1982 848.400 680.5000 616.700 84.4000 2710.39795 5.34535
1983 1022.599 725.5000 641.099 94.2000 2927.62012 5.56895
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NOTE - B= end—of-year value in billions of dollars of privately held interest-bearir
Federal debt at nominal par value (1867-1916: Dewey (1924), Treasury cash netted ou!
1917-1918: own calculation; 1919-1976: Barro (1979); 1977-1983: IMF International

nominal total Pederal expenditure, net of PI,
hillions (1867-1921: Dewey (1924); 1922-1928: own calculations based on Firestone
= nominal total Federal
receipts, hillions (1867-1921: Dewey(1924); 1922-1928: own calculations based on
Firestone (1960); 1929-1983: U.S. Department of Commerce, T. 3.2). PI = nominal

net interest paid on Federal debt, Billions (1867-1921: Dewey (1924); 1922-1928:
own calculations based on Newcomer (1937) and Ratchford (1947); 1929-1983: U.S.

Financial Statistics, 88-88aa). PG

(1960); 1929-1983: U.S. Department 6f Commerce, T. 3.2). PT

Department of Cowmerce, T. 3.2). PY = nominal Net National Product, billions (1867-
1975: Friedman and Schwartz (1982), T. 4.8; 1976-1983: U.S. Department of Commerce,
T. 1.7). P = Implicit Price Deflator, 1929 = 1.0 (1867-1975: Friedman and Schwartz
(1982), T. 4.8; 1976-1983: U.S. Department of Commerce, T. 1.7).
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Table A.2. U.S. Data, 1930-1983

B BM WEef P1 PY
1930 : 14.8 16.7 -0.031 0.2 90.4
1931 : 16.1 15.9 -0.030 0.3 75.8
1932 : 18.2 16.6 ~0.008 0.4 58.0
1933 ; 21.4 17.5 -0.021 0.4 55.4
1934 : 25.3 18.4 0.010 0.5 65.1
1935 : 30.2 20.0 0.040 0.5 72.2
1936 : 33.5 25.8 0.034 0.4 82.5
1937 : 34.5 26.1 0.016 0.4 90.4
1938 : 36.0 30.3 -0.014 0.6 B4.7
1939 : 38.6 35.9 -0.011 0.6 90.9
1940 : 41.5 40.9 0.015 0.7 100.0
1941 ; 53.0 55.7 0.030 0.8 125.0
1942 : 94.9 97.3 1.0 158.5
1943 : 142.6 145.4 1.6 192.1
1944 : 192.6 189.2 2.1 210.6
1945 : 228.2 234.3 2.9 212.3
1946 : 207.2 212.8 3.9 209.8
1947 : 201.0 203.3 A1 233.1
1948 : 193.6 196.1 A1 259.5
1949 : 200.3 200.9 -0.008 4.3 258.2
1950 : 197.6 200.6 0.002 4.4 286.5
1951 : 194.0 192.5 0.015 4.4 330.7
1952 : 197.7 196.0 0.017 4.5 348.0
1953 : 201.5 201.3 0.014 4.6 366.7
1954 : 204.1 204.6 0.001 A.6 366.7
1955 : 204.0 200.5 0.018 A6 400.0
1956 : 198.1 190.2 -0.001 5.1 421.7
1957 : 195.8 193.5 0.013 5.5 444.0
1958 : 202.3 194.1 0.025 5.2 449.7
1959 : 209.6 197.1 0.019 6.2 487.8
1960 : 206.6 203.5 0.008 6.8 506.5
1961 ; 211.3 206.0 0.018 6.2 524.5
1962 : 215.3 212.8 0.005 6.8 565.0
1963 : 216.3 211.4 0.009 7.3 596.7
1964 : 218.1 213.5 0.018 8.0 637.7
1965 : 216.1 208.3 0.020 8.4 691.0
1966 : 214.8 208.5 0.023 9.2 756.0
1947 ; 218.8 208.2 0.031 9.8 799.5
1948 ; 725.4 213.8 0.035 11.3 873.4
1969 : 220.0 202.5 0.037 12.7 944.0
1970 ; 228.0 221.5 0.058 14,1 992.7
1971 : 246.1 243.4 0.052 13.8 1077.5
1972 : 260.5 255.0 0.043 14.4 1185.9
1973 : 259.6 251.1 0.055 18.0 1326.4
1974 : 269.8 262.3 0.059 20.7 14341
1975 : 348.3 343.1 0.094 23.1 1549 1
1976 : 408.5 409.6 0.093 26.8 1718.0
1977 : 461.2 455.2 0.062 29.1 1918.3
1978 : 508.6 487.7 0.064 35.2 2163.8
1979 : 540.5 507.4 0.076 42.4 2417.8
1980 : 616.4 569.4 0.084 53.4 2631.4
1981 : 694.5 652.0 0,097 73.3 2957.8
1982 : 848.4 868.8 0.065 84.4 3069.3
1983 b 1022.5 0.058 94,2 3304.8
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Table A.2. Continued

NOTE - For B and PI, see Table A.1; BM = market value of debt outstanding,
calculated by multiplying B by the market-to-par ratios published by

Seater (1981) and De Leeuw and Holloway (1983); T anticipated inflation
(Barro (19843), T. 4); PY = nominal Gross NationalP "Product, billions
(U.S. Council of Economic Advisers).



229

Appendix B, The Dutch Data Used in Chapter 6

This appendix contains exact source references for data which are
readily available, and only lists those data which are not.

To begin with, reconsider the government budget:

Gy+I¢=Ty+(BFU{-BFU4._1)+(BFL¢~BFL¢.)+GR+UNCAT, (B.1)
The main data source for these variables (quarterly, in current Guilders)
is: De Nederlandsche Bank, Monetaire en Financiéle Jaar- en
Kwartaalreeksen, 1957-1983, Amsterdam: 1985 (abbreviated as MFJK). This

publication contains the most up-to-date material, and all empirical
results reported in Chapter 6 use those data. However, much of the work
was originally done with the equivalent data from: De Nederlandsche Bank,
Quarterly Statistics, various issues. The latter is available in english,
and the classification of tables is the same in both publications. I
proceed by giving the exact sources per variable in MFJK. All data refer
to Central Government ('Rijk'). Stocks are end-of-period.

Budget flows are measured on a cash rather than on a transactions
basis. Measurement on transactions basis would record flows of goods and
services, while on cash basis one records financial flows [Compaijen and
Van Til (1978)]. The difference consists of temporary credit. The National
Accounts are mostly on transactions basis, but even there payments of
interest and tax are on cash basis. Measured data on these variables on
transactions basis do not exist. Furthermore, the data on cash basis
provide the desired exact connection of the budget variables and deficit
financing with the monetary analysis of De Nederlandsche Bank. The sources
are as follows.

G = total public expenditure, million (MFJK, Table 5.1: Row 3);
minus interest payments (Table B.1 below). I = interest payments on
public debt, million (Table B.1). T = total tax and other (mainly

transitory) revenue, million (MFJK, Table 5.1: Row 1 plus Row 2); minus
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gas revenues (Table B.1). BFU = stock of funded public debt, million
(Table B.1). BFL = stock of floating public debt, million (Table B.1).
GR = gas revenues, million (Table B.1). UNCAT = uncategorised items; this
includes a number of relatively minor items which De Nederlandsche Bank
records separately (MFJK, Table 5.1: Rows 4, 5 and 6: 'Deficit of e.g. the
Municipalities Fund', 'Surplus Investment Account Fund', and 'Special
receipts and expenditures'). This variable does not play any explicit role
in our empirical analysis; its exact numerical value can be derived as the
rest term in (B.1) above.

For 'national income' I use data on the Net National Product at
current market prices (De Nederlandsche Bank, Kwartaalconfrontatie van
Middelen en Bestedingen, 1957-1980, Amsterdam: 1982, which contains an
explanation in english; recent updates can be found in the Bank's
Quarterly Statistics which has recently been renamed Quarterly Bulletin).
The NNP series is compiled from the National Accounts of the Central
Bureau of Statistics, in which there is a break in 1977. I have corrected
for the break by subtracting the pre- and post-break difference on pivot
observation 1977:1 from the observations for 1977:2-1982:4. As an
alfernative, one could scale the post-break period. This choice has been
checked not to affect our empirical results to any significant extent.

The data for the price level were derived by dividing the nominal
NNP data by real NNP in 1977 prices, which can be found at the same place
as the data on nominal NNP.

The National Liquidity Surplus is in MFJK, Table 4.2: Row U4,

At various points in the analysis, I mention that interest rate
variables do not play a significant role. For the long-run interest rate,
I used the Yield on Long-Term Central Government Bonds (weighted average
of the latest three long-term loans: International Monetary Fund,
International Financial Statistics, Row 61; also in MFJK, Table 9). The
short-run rate is that on short-term Cash Loans to Local Authorities

(MFJK, Table 9, end-of-quarter monthly averages).
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Table B.1. Dutch Data, 1957:1-1982:4
e
1 BFU BFL GR Aapit

19571 ! 154.570 11584 4395

1957:2 ! 105.534 11536 4773

1957:3 | 131,651 11441 4459

1957:4 | 141.245 11606 4020

1958:1 209.509 11613 4388

1958:2 ! 115.374 11510 4764

1958:3 | 149.814 11378 4859

1958:4 ! 98.728 11651 4471

1959:1 ! 178.079 11882 4309 0.0060
1959:2 | 98.050 11694 4583 0.0060
1959:3 ! 142,039 12011 4053 0.0060
1959:4 | 111.830 12114 3788 0.0075
1960:1 189.000 12205 3726 0.0075
1960:2 94.800 12307 3837 0.0075
1960:3 ! 194,400 12119 3795 0.0075
1960:4 ! 121.200 12589 2970 0.0200
196131 210,672 12753 2827 0.0200
1961:2 | 94.477 12550 3309 0.0200
1961:3 ! 185,592 12708 3035 0.0200
1961:4 | 136.059 13154 2682 0.0175
1962:1 ! 207.623 13267 2583 0.0175
1962:2 127.866 13149 2993 0.0175
1962:3 171.543 12995 2902 0.0175
1962:4 | 125.333 13473 2893 0.0200
196321 - 229.642 13570 2942 0.0200
1963:2 | 124.362 13720 2951 0.0200
1963:3 176.343 13582 2802 0.0200
1963:4 ! 127.652 14301 2370 0.0200
1964:1 | 220.836 14116 2727 0.0200
1964:2 | 154,872 14085 3052 0.0200
1964:3 | 177.099 14090 2849 0.0200
1964:4 | 164.910 15027 2374 0.0325
1965:1 | 233,164 14841 2471 0.0325
1965:2 | 213.460 14650 3454 0.0325
1965:3 | 194.577 14767 3283 0.0325
1965:4 179,799 15712 2731 0.0450
1966:1 | 228.903 16018 247% 12 0.0450
194612 | 248.593 16167 3403 14 0.0450
1966:3 ! 251.978 16485 3414 15 0.0450
196634 | 173.523 16706 31343 6 0.0450
1967:1 | 301.740 17007 521 7 0.0450
1967:2 | 238,609 17585 44686 A9 0.0450
1967:3 | 339.190 17673 4485 52 0.0450
1947:4 | 189.390 18245 3849 18 0.0375
1968:1 | 349 18413 4428 74 0.0375
1968:2 298 18655 6140 98 0.0375
1948:3 | 329 18996 5750 105 0.0375
1968:4 295 19411 4984 37 0.0350
1969:1 i 400 20097 5212 7E 0.0350
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Table B.1. Continued
e
1 BFU BFL GR A4pit
)

1969:2 ; 300 20250 7189 88 0.03500
1969:3 ; I 20624 6583 163 0.03500
1969:4 ' 366 21388 9198 39 0.03900
197021 : 489 21886 9477 147 0.03900
1970:2 ' 327 22343 6606 125 0.03%00
1970:3 ' 458 22979 9516 198 0.03900
1970:4 : 420 23182 4636 o9 0.04550
197131 ' 971 23888 9020 199 0.04550
1971:2 ' 312 24245 7002 157 0.04550
1971:3 ' 963 24490 9829 240 0.04550
1971:4 ; 493 25447 4096 bé 0.0615¢
197231 : 677 26064 4298 163 0.06150
1972:2 ' 289 26583 5672 180 0.06150
1972:3 ; 508 27168 355 180 0.06150
1972:4 i 608 27355 1986 144 0.07250
1973:1 | 688 27868 2164 239 0.07250
1973:2 ) 289 28418 4051 201 0.07250
1973:3 : 573 28923 2530 389 0.07250
1973:4 ' 61 29052 266 75 0.07750
1974:1 : 715 29307 955 325 0.07750
1974:2 | 336 30185 3234 233 0.07750
1974:3 ' 638 30848 82 837 0.07750
1974:4 ' 807 31367 -1602 414 0.08750
1975:1 ' 793 32701 -684 900 0.08750
1975:2 : 315 33972 295% 306 0.08750
1975:3 ' 771 34592 1799 737 0.08750
1975:4 ' 991 35668 448 1983 0.09000
1976:1 : 941 37566 2134 885 0.0%000
1976:2 : 316 38935 5089 1393 0.09000
1976:3 ; 952 40186 3941 1726 0.09000
1976:4 i 1172 41705 2826 986 0.07750
197731 ' 1133 43574 4724 917 0.07750
197732 ' 418 45906 7200 1933 0.07750
1977:3 1 1184 47406 489 2279 0.07750
1977:4 1 1342 48241 4135 1497 0.06500
1976:1 i 1404 50753 4900 9a5 0.06500
1978:2 : 640 93226 8046 1896 0.06500
1978:3 : 1266 54180 7553 2255 0.06500
197&:4 ' 1387 NERM w694 1995 0.05125
1979:1 ' 1571 96894 7331 1094 0.0512%5
1979:2 ' BS3 60B3G 10918 2007 0.0512%
1979:3 ' 1330 62721 10031 1838 0.05125
1979:4 : 1693 63871 9904 2305 0,05125
1980:1 : 1833 66013 12150 1353 0.05125
1980:2 : 1230 704164 16478 2879 0.0517%
1980:3 : 1670 73024 14381 2947 0.0512%
1980:4 : 2158 7707 11760 2838 0.06500
1981:1 ' 209¢ BOoGY 17267 1604 0.06250
1961:2 1889 87135 19009 46459 0.06750



Hague: 1979,
obtained from Ministry of Finance, The Hague;
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Iable B.1. Continued

I e

BFU BFL GR Aapit
)

1981:3 ! 2018 89581 19398 4705 0.06250
1981:4 | 2907 95735 13597 3415 0.06759
1982:1 ! 2554 100003 19458 2166 0.06250
1982:2 2862 109015 21338 4740 0.06250
1987:3 ! 2309 115893 17518 4571 0.06250
1982:4 ! 4050 122058 14559 3877 0.06250
NOTE: I = interest payments, million (1957:1-1967:4: annual totals from
Central Bureau of Statistics, 80 Jaren Statistiek in Tijdreeksen, The

distributed over quarters using percentage indicators

1968:1-1982:4: quarterly

data, consistent with annual above, obtained from Ministry of Finance,
The Hague). BFU = funded Central Govermment debt, approximate
accumulation of recourse to capital market, million (MFJK, Table 5.1: Row
9) (measured as quarterly stock equivalents from De Nederlandsche Bank,
as in Appusl Report, Table 5.4: Row 1 minus Row ic; mipus accumulation of
MFJK, Table 5.1: Row 8, with 1957:1=-1350). BFL = floating Central
Govermment debt, approximate accumulation of recourse to money (M2)
financing, million (MFJK, Table 5.1: Row 10) (measured as end-of-quarter
stocks MFJK, Table 2.1a: Row 3a; minus MFJK, Table 2.1b: Row 10; minus
accumulations of MFJE, Table 5.1: Rows 10c, 10e and 10f, with 1957:1=0;
minus MFJK, Table 2.1c: Row 5; minus MFJK, Table 2.1e: Row 12; minus 155
for 1959:2-1974:4). GR = gas revenues, million [obtained from Ministry
of Finance, The Hague, for 1968:1-1982:4; for 1966:1-1967:4 estimated
from Wieleman (1982); pegligible for 1957:1-1965:4]. A,pi‘t = anticipated
snflation [Bomboff (1979), p. 137; recent observations and also the data
of Bomhoff are the inflation predictions by the Central Planning Bureau,

, The Hague, which appears annually in
September with the predictions for the next year; I have averaged those
data over the latest two years].
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APPENDIX C. THE TEST STATISTICS OF CHAPTER 6

This Appendix contains a list of test statistics used in Chapter
6, and mentions their sources. The relevant number of degrees of
freedom can be found in brackets behind the test values in the
tables of Chapter 6. Two numbers indicate that the statistic can be
compared against an F-distribution, while a single number suggests a
X*-distribution. The tests used in Chapter 4 are explained in the
text of that chapter.

Autocorrelation

BP

Box—Pierce (1970) residual correlogram statistic, to be
evaluated against Y?-distribution. However, in our models
with lagged dependent variables small values must be
treated with caution as the statistic may be biased
towards zero.

N = Lagrange Multiplier test, F—form of Harvey (1981).

£2

i

Lagrange Multiplier test, X2-form of Godfrey (1978).

Heteroskedasticity

Na = White (1980) and Domowitz and White (1982) test, F—form.

Za = White (1980) and Domowitz and White (1982) test, X*—form.

ARCH = Lagrange. Multiplier test for Autocorrelated Squared
Residuals, X2?-distribution, Engle (1982).

Normality Residuals

SK = Gkewness.

EK = Excess Kurtosis.

NORM = YX2-test for normality of residuals, Jarque and Bera
(1980).

Parameter Constancy

n Chow test.
Zs = ¥2-test. As explained by Kiviet (1981), this test can

be used as a general model specification test, whereas
n: is more a measure of numerical parameter stability
[see Hendry et al. (1983)1.
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