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PREFACE

When I took up thè challenge of joining thè first brood of post- 
guraduate students at thè EUI, I did it with some reservations. 
Partly because I left an interesting job at thè Council of Economie 
Advisors in Copenhagen and partly because of my total uncertainty 
about what thè European University Institute was to prove.

In thè beginning, everything was a bit chaotic and, if I may 
state thè matter straightforwardly, some of us felt as "lonely 
riders", who had to rely mainly upon ourselves and thè very 
positive atmosphere within thè department. On thè other hand, 
such a situation gave us much more liberty to fili out thè frame- 
work of thè study on our own.

I consider thè aim of a thesis as twofold: One is to show thè 
audience that thè relevant literature has been read and properly 
digested* thè other is to contribute with an
independent piece of work within one's field. Regarding thè 
former, this cannot be of much interest in itself, but, as far 
as thè two aims are interwoven, thè thesis is to be considered 
as a single, coherent presentation of my research.

The thesis has been undertaken under Professor L. Duquesne 
de la Vinelle's kind supervision. I also wish to mention thè 
help and encouragement which I received from Professor Pierre 
Salmon, EUI, and Professor Niels Thygesen of thè University 
of Copenhagen. While working on thè empirical part of my disser- 
tation, I stayed at thè latter University, and I want to express 
my gratitude to thè Institute of Economics which, without hesita— 
tion, gave me a superb opportunity to carry out my work.





I appreciate very much thè helpful attitude which Danmarks 
Nationalbank took towards my need for more detailed stati- 
stical figures than those available in thè officiai publi- 
cations.
The computations are carried out at RECKU with thè use of 
thè econometrie program package ' TSP' implemented by cand. 
polit. Torben Warnich-Hansen and stud.polit. Arne Facius.
The drawings are made by cand.polit. Tyge Vorstrup Rasmus- 
sen's plotter-program, which I am grateful for having got 
access to.

Efnglish is not my native language and without thè help of Mrs. 
Jo Ann Meredith this thesis would hardly have been readable.

Finally, a grant from Kj0benhavns Handelsbank's Studierejse- 
legat eased my financial constraint while staying abroad, which 
is gratefully acknowledged.

Copenhagen, May 1979 J e s p e r  J e s p o r s e n .
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CHAPTER 1: INTRODUCTION

The overall aim of this dissertation is to investigate from a 
theoretical and empirical point of view thè determinants of thè 
capitai account of thè balance of payments with special regard 
to a small, open economy. As an empirical case study, I have 
chosen Denmark, which I know particularly well, but, unfortunately, 
Denmark is somewhat atypical to thè textbook models, because of 
its rather tight capitai Controls.
ICapital flows have to be seen as just one partial element in 
thè entire economy. I have, therefore, devoted quite a number 
of pages to a description of how I think capitai flows fit into 
a small, open economy. One aspect involves thè finaneial sector, 
where International capitai flows are an unavoidably integrated 
part of its functioning. The other aspect concerns capitai flows 
as a part of thè balance of payments, and one cannot analyze 
balance of payments adjustment without taking into consideration 
thè current account as well as thè capitai account. In fact, 
this integration has not until recently been made in analytical 
models,wherefore a great deal of previous discussions concerning 
balance of payments adjustment was partial in a doublé sense.

Before going into a more detailed discussion of thè theory of 
capitai flows, I have felt it necessary to initiate this thesis 
with a methodological chapter. When reading balance of payments 
theory, I am struck by thè fact that, broadly speaking, all con- 
tributions are held within thè generai equilibrium framework and 
have many neoclassic traits. It is as if thè neo-Keynesian re
volution had left no mark on that field of economie thinking.
To clarify thè cruciai distinction between thè neoclassic and 
neo-Keynesian research programs (cf. Leijonhufvud,1974), we have 
to consider some of thè more basic concepts in economie method- 
ology, which also gives me a welcome opportunity to present my 
gestalt concerning how I regard thè functioning af thè economie 
system.
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Unfortunately, this methodological digression will leave thè 
reader somewhat frustrated, because I have not been able to 
set up a satisfactory neo-Keynesian alternative —  neither 
in thè theoretical sectìon nor in thè empirical specifications. 
The nearest I have been able to provide is a somewhat dynamic 
process-description, which is rather halfbaked and has a grop- 
ing appearance.

It is especially unsatisfactory that I have been so conventional 
in thè empirical section. But there is not enough support from 
thè literature to obtain a basis for a discussion of thè problems 
involved when estimatin behavioural equa-
tions related to a market in disequilibrium*. I believe thè 
problems are of fundamental character and even question thè 
possibility of obtaining reliable data at all. More regarding 
this later, but thè inconsequence is apparent.

The empirical section begins with a short survey of thè develop-
ment of thè Danish economy within thè analyzed period: 1967-1976.
One characteristic feature has been that thè capitai flows were
subject to rather firm regulation at thè beginning of thè period.
These have gradually been eased, especially in relation to thè2Danish participation in thè EEC from 1973 .

Quite a number of resources have been utilized in thè construc- 
tion of data on a quarterly basis. The most ambitious and 
audacious project has been thè construction of figures for private 
financial wealth.

The regression analysis can be divided into three parts:

First, I investigate total capitai im- and export aggregated 
as well as disaggregated into 5 or 6 subcomponents.

Second, I have taken out thè most important and least regulated

Fair & Jaffe, 1972 and Jaffe, 1978 are a few 
exceptions.
This gives rise to another fundamental question: Whether a 
basically free market oriented theory can form a reasonably 
foundation for thè empirical tests and to what extent regula- 
tions are simply correctives which can be handled by dummies.
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part of thè capitai flows —  thè trade credit —  and made a 
monthly study.

Third,the forward premium on foreign exchange has been analyzed, 
and somewhat more success has been obtained insofar as exchange 
rate expectations are concerned.

All thè estimations have been carried out with thè method of 
Ordinary Least Squares (OLS), which does not correct thè simul- 
taneity bias. This is, of course, a weak point in thè analysis 
which, on thè other hand, can be defended by reference to thè 
short period of estimation, especially when monthly data are 
used.

As a final point, I have drawn some conclusions. They comprise 
an appraisal of thè lack of correspondence between theory and 
reality as well as some policy recommendations derived from thè 
empirical results. These point at thè fact that thè monetary 
policy has been more austere than what can be explained by thè 
need of private capitai import only.
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CHAPTER 2 : THE THEORETICAL FRAMEWORK.

SECTION 2.1: METHODOLQGICAL REFLECTIONS

2.1.1. Introduction

When reading thè established literature on thè theory of thè 
balance of payments, I have been struck by thè apparent generai 
consensus of analysis within thè framework of a generai equili
brium model (which, for convenience, I will cali thè neoclassic 
approach). For instance, at thè 1975 Stockholm conference, 
organized by thè Institute for International Economie Studies, 
on flexible exchange rates and stabilization policy, two of thè 
participants in thè generai discussion concluded^ that thè rele- 
vant model was one of generai equilibrium within which Walras'
Law and certain homogenous postulates were contained. This con- 
clusion was unquestioned and should be regarded as one character- 
istic of thè present method of analyzing international economics.

Although we are now in 1979, thè situation has changed little
and discussions are stili centered around thè differences between
thè three ”classical" approaches: 1) thè elasticity approach,

2 32) thè absorption approach, and 3) thè monetary approach

In searching for an alternative theoretical basis to thè con- 
ventional analysis of external relations, we may turn our atten- 
tion to thè discussion of disequilibrium economics.

See Scandinavian Journal of Economics, 1976, no. 2, p. 389 
and p. 397.

As long as there is now an established convention of meaning,
I find it often more misleading than clarifying to use these 
labels: neoclassic and Keynesian. Thus, I will take thè 
liberty of using thè predicate neoclassic for equilibrium 
economics.

For a few exceptions, I will refer back to this in section 2.4. 
below.





- 6 -

2.1.2. The Challenqe to Neoclassic Macroeconomics

The economie analysis of a closed economy has undergone remark- 
able development in thè last decade. Until thè mid 60's, thè 
established macroeconomics of a closed —  and for that matter, 
an open —  economy was held within an equilibrium model.
Broadly speaking, there were two such models (thè ISLM^ and thè 
Patinkin (1965) model), both of which were characterized by 
concentrating on thè equilibrium values. Sometimes thè analysis 
of thè equilibrium was supplemented by a stability analysis 
following thè Correspondence principle (Samuelson, 1947) , which 
was then called a dynamic analysis.
>

This approach to macroeconomic theory was challenged by a number 
of writings, which more or less drew their inspiration from a 
reinterpretation of Keynes' works. The discussion was opened 
by Closer’s now classical article, "The Keynesian Counter-revo- 
lution: a Theoretical Appraisal”, wherein he showed that Walras' 
Law was not as generai as hitherto assumed. In fact, .it only 
seems to hold good in cases of generai equilibrium; when thè 
economy is out of equilibrium, there can be e.g. excess labor 
supply without excess demand in any other market. Then we can- 
not rely on an adjustment mechanism in thè market,which will 
automatically bring thè economy back into equilibrium. This 
analysis inspired and stimulated a number of researchers to re- 
read Keynes' contributions more carefully and give them an up- 
to-date interpretation detached from thè generai equilibrium 
framework.

Two cornerstones should be very briefly mentioned: Leijonhufvud, 
"Keynesian Economics and thè Economics of Keynes," 1968, and 
P. Dàvidson, "Money and thè Reai World," 1972.

Hicks, "Mr. Keynes and thè Classics," 1937. I will include 
a more rigorous critique in section 2.2.
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By "Keynesian Economics" Leijonhufvud refers mainly to thè con- 
ventional ISLM model developed by Hicks in 1937, wherein he 
gave thè theme of "thè General Theory" an equilibrium interpre- 
tation —  and e.g. unemployment could only be explained by so- 
called imperfections: Upper and lower bounds for 
thè interest rate, rigid wages caused by thè monopoly power of 
trade unions, and minimum wages or unwillingness to work.

In "Keynesian economics", thè main conclusion is that because 
of 1) lack of information, 2) uncertainty, 3) constraints,
4) imperfect markets, it is illogical to assume that market 
clearing forces will secure generai equilibrium. This approach 
is discussed more thoroughly below, in an attempt to see what
èlements have relevance for thè theory of thè balance of pay-

i

ments.

Leijonhufvud, 1977 (and Clower & Leijonhufvud, 1975) has given 
a more explicit formulation of what he thinks is thè fundamental 
theme of economie analysis, which is thè coordination of economie 
activities within a decentralized economie system. This, of 
course, points do thè market as thè pivotal element in understand- 
ing thè functioning of a modern mixed economy. How are thè 
different markets organized? What types of agents participate, 
and how to they react when encountering one or more constraints? 
How is information transmitted, and how are expectations forxned?

Davidson stresses three themes in his book: 1) The market,
2) Uncertainty, and 3) The special role of money. Concerning 
thè market, he drives home thè point that thè functioning of a 
market can differ widely, so one can never speak of a common 
market adjustment mechanism (e.g. flex-price or fix-price). For 
each market thè specific reaction pattern of thè agents has to 
be analyzed. This ideal is in accordance with Leijonhufvud, 
and both have to some extent revived thè Marshallian market 
adjustment theory , wherein thè driving force consists of thè

Davidson, "Disequilibrium Market Adjustment, Marshall Re- 
visited", 1974 (and Leijonhufvud, "Maximization and 
Marshall", which he refers to several times but which has 
not yet been published). In a Danish context H.Estrup,1977 
should be mentioned as one who has revived thè interest 
for Marshallian price theory.
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discrepancy between thè supply and demand prices, contrary to 
thè Walrasian auctioneer.

Uncertainty is one of thè keywords in understanding disequilibrium 
economies. For thè sake of clarification/ one can say that un
certainty is related to those events which are unmeasurable. 
Uncertainty is caused by thè lack of perfect knowledge^" of thè 
economie agents, and, if thè behavior of thè agents is dominated 
by this uncertainty, Davidson concludes that it is extremely 
difficult to rely on thè assumption of stable behavioral equa- 
tions for thè economie analysis. In fact, he challenges thè 
approach of using a formalized model as long as thè factors of 
Uncertainty remain unexplained. The critique goes to thè heart 
of empirical analysis because if reasonably good results cannot 
be obtained, then thè immeasurable uncertainty is, perhaps, thè 
explanation for this.

One qualitative measure of thè state of uncertainty is thè 
liquidity preference. The best protection against thè unknown 
is money (or other financial assets with high marketability and 
a predictable price) or, to put it positively, thè best way of 
being able to take advantage of favorable future events (e.g. in
vestment opportunities) is to be liquid (money at hand). There- 
fore, thè demand for liquidity will increase in a period of more 
pronounced uncertainty, even in periods with significant infla- 
tion rates.

This is a very significant observation in relation to thè inter
play between uncertainty and money. But there is an enormous 
jump between this and thè statement that money is thè main cause 
of uncertainty, and I find that Davidson widely overplays thè 
r o l e o f money when searching for thè origins of disequilibrium.
It is, of course, correct to underline thè fact that a shift in

1
In this context perfect knowledge includes cases where 
it is only thè probability distribution of a certain event 
which is known, whereas thè exact outeome is unknown. (Cf. 
section 2.2.3 below).
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thè demand from producible goods to money will choke off thè 
effective demand, but this effect will take place whenever 
thè demand for goods with a vertical supply curve increases 
at thè expense of goods with a price elastic supply^-.

The above mentioned reai world obstacles to a smooth-function
ing of thè generai equilibrium model are simply meant to in
dicate what this discussion will be centered around. But, it 
is remarkable that no such thorough disequilibrium approach in 
International economics has been made until now. Even thè most 
recent approach —  "thè Monetary" —  is very conventional in 
thè sense that it uses thè equilibrium model as thè framework 
for its analysis.
«
In a following section, we shall see to what extent thè 
established theories of thè balance of payments can be recon- 
sidered within this framework in which thè disequilibrium factors 
are stressed.

2.1.3. The Anatomy of Disequilibrium

It would be much easier if we could assume that thè adjustment
mechanism works quite well, so that thè transitory period before
a new equilibrium is reached is of an insignificantly short du-2ration. In thè Walrasian world thè adjustments take place in 
a salesroom where thè auctioneer shouts a price and then counts 
offers for sale and demand. If they differ, no trade takes 
place and a new price is shouted. This process continues until 
demand and supply are equal for all goods and, at this point

I shall come to this later on, but one misunderstanding 
must be avoided, namely, that money should be thè cause of disequilibr 
um.Without money, thè functioning of thè markets will be 
much more impeded and thus increase thè number of imperfec- 
tions and constraints, making thè probiem of disequilibrium 
even more serious (Hahn, 1977).

To avoid another misunderstanding, it should be emphasized 
that by Walrasian economics, I refer mainly to thè generai 
equilibrium model of thè neoclassic economists, i.e., Arrow- 
Debreu model. There might be some misinterpretation com- 
pared to thè originai contribution by Walras. This theme 
of thè history of theories will not be dealt with here.
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trade supposedly takes place. When this process is assumed 
to take no time, we have instantaneous equilibrium,and adjust
ment is unimportant.

However, except for very few markets of financial assets and 
raw materials, thè auctioneer does not exist and some kind of 
trial and error procedure has to be assumed. The instantaneous 
equilibrium will only be a relevant description of thè market 
if thè economie units possess perfect knowledge regarding future 
equilibrium prices. Furthermore, it should be assumed that this 
knowledge can be obtained in a costless manner, immediately and 
independently of thè actual prices.
»
Under perfect competition, thè supply and demand curves for 
each economie unit are infinitely elastic, since thè prices are 
regarded as parametrically given. In this case, thè above 
mentioned assumptions seem to be fulfilled, but then nobody 
will have thè incentive to change thè price. Once again, we 
are caught by thè missing auctioneer.

As early as 1959, Arrow observed that perfect competition with 
one price on each market is only possible in equilibrium. Else- 
where, buyers and sellers have some monopolistic power, because 
thè price is not parametrically given by thè market, but with
in limits is a result of optimal planning by thè agents. As a 
rough generalization one may assume that it is thè side of thè 
market with less participants that is most likely to be thè 
price setter and thè more atomistic side adjusts thè quantity. 
Accordingly, firms have often thè price setting function, and 
imperfect knowledge regarding thè future demand, òne cannot 
expect that thè flow of goods bétween thè firm and thè customers 
will clear through price variations only. If no common price for 
goods is established, then searching becomes a rational action.
So, in practice, there is no beforehand perfect knowledge concern
ing equilibrium prices. The transactors have to react to thè 
actual prices because they are one of thè main sources of infor
mation concerning thè state of thè market and thè other trans
actors ' plans. This information can be obtained neither cost- 
lessly nor be independent of thè actual prices. In addition,
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thè adjustment process takes time, which means that states 
of disequilibrium are not thè exception, but thè rule.

The concept of "false prices" (and, for that matter, "false 
quantities") has been tied to thè price of disequilibrium^. 
Basically, thè Keynesian multiplier process can be regarded 
as caused by thè lack of instantaneous price adjustment, which 
gives space for "false trading". A fall in reai demand should be 
matched by a change in relative prices which could immediately 
restore thè initial level of demand. But price adjustments 
are not so quick, and false prices will prevail and aggravate 
thè fall by thè derived effects: Falling reai income, depressed 
expectations and further unemployment.

Instead of correcting and establishing changes in thè relative 
prices, we observe a destabilizing fall in quantities and, hence, 
in reai income. This happens because thè information available 
concerning thè actual and future events is ambiguous and creates 
expectations that contribute to making thè state of disequilibriun 
even more pronounced. This is not to say that all price changes 
will be destabilizing, but that thè lack of instantaneous adjust
ment makes thè relevance of continuous equilibrium analysis 
rather restricted.

One more factor should be observed. A given series of events 
can create very different expectations which make thè knowledge 
about thè intentions of other transactors, even within one market, 
very limited, e.g. how will other producers react to a 300 per 
cent rise in oil prices?

See Hicks, 1939, p. 128-129. He does not, however, attach 
any importance to this concept of false trading for thè 
equilibrium adjustment process —  only a second order mag- 
nitude.
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2.1.4. Walras1 Law Reconsidered

Throughout thè 1950's a long discussion continued about Walras'
Law (W.L.) and Say's Law (S.L.). In short, W.L. says that, by
definition, thè sum of excess demands on all markets is zero,
whereas S.L. states that this sum is zero for all reai markets —
thè old "money is a veil" discussion. I will only concentrate
on W.L. in an attempt to show that this "Law" is also closely
connected to thè state of equilibrium, if not merely a tautology^.
It is essential to distinguish between planned demand and supply2and effective demand and supply . Taking a single economie 
agent, it is reasonable to assume that he acts rationally in thè 
sense that he will never pian an expense without also planning 
thè source which will finance it. This means that if we cumulate 
all planned demand and supply of this agent, it will sum zero. 
Furthermore, if we cumulate over well-defined sectors, we will 
obtain thè sanie result, in that Walras' Law is valid insofar as 
planned quantities are concerned. However, when one considers 
effective demand and supply, thè situation changes. By effective, 
we mean that thè,excess) demand can influence thè market clearing 
variable. If two sectors have made mutually inconsistent plans, 
then we can no longer expect thè sum of thè excess demands to be 
zero. To take Clower's example, for instance: If thè household 
sector plans to buy more goods and supply more labor than thè 
business sector has planned to produce and employ, then thè 
planned excess demand for goods cannot be effective because 
there is no finance to back it. The firms wil not be aware of 
this potential excess demand for goods and, therefore, receive 
no stimulus to increase employment. We see that there is no 
effective excess demand at thè goods market, but we will observe 
effective excess supply at thè labor market (unemployment —  
people willing to work at thè ruling wage level) and thè sum of 
effective excess demand will differ from zero.

Ex post demand is equal to supply at each market, and then 
thè cumulateti suin of excess demands is identical equal to zero

Planned variables are derived from individuai experi:.;ents, 
indepencenc of an event ;nutual inconsistency, v.-hereas 
effective variables are derived from market experiments.





- 13 -

Accordingly, Walras' Law is not valid for effective quantities 
outside equilibrium. One might ask if this state of dis
equilibrium can continue unchanged, but naturally it cannot.
The effective excess supply will influence thè market clear
ing mechanism, i.e., thè (reai) wage, but, for a number of 
reasons, thè adjustment process will be slow. One of these 
is that thè firms do not feel inclined to change as long as 
they believe that they are maximizing profit (they do not know 
thè planned demand, only realized quantities). The workers will 
hesitate before accepting a fall in wages. Furthermore, there 
is thè danger of setting off a wage-price spirai (cf. Keynes* 
warning against wage deflation in "thè General Theory". Dur- 
ing thè 1960's and early 1970's a parallel warning against wage 
inflation would have been useful). To give a more thorough 
picture of thè dynamic process characterizing thè state of dis
equilibrium, we have to wait for thè discussion of thè "Corridor 
Model", section 2.2.6. below.

Looking at thè single individuai agent, thè raain obstacle he
encounters in an attempt to make thè planned demand effective
is when he tries to break thè actual budget constraint. In thè
short run, this constraint is primarily related to thè liquidity
position. Whatever thè agent possesses in liquid assets (money,
demand deposits, short term bonds, etc.) and automatical credit
lines can back thè planned demand. Thus, in thè short run, it
is relevant to talk about a liquidity constraint^. In thè medium
run, thè liquid funds will be exhausted (even if thè liquidity
concept is broadened in this time perspective) and demand must
be backed by income (or new borrowing). Thus, we find an income
(flow) constraint. In thè long run, thè agent will experience a
creditability crisis if his wealth continues to stay in thè red;
sooner or later thè creditors will ask for their money back and

2thè wealth constraint becomes reai .

Clower, 1967, holds a partially parallel view, but he stresses 
thè point that effective demand has to be backed by money.
The analogy of a single country in thè international monetary 
environment seems quite obvious.
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Following Streissler, 1977, market imperfections also put con
straints on thè participants. He mentions that lack of price 
variation makes thè quantities rationed. The instance he cites 
is thè aversion of banks to raise and lower thè lending rate to 
thè extent that neither unsatisfied demand for loans nor excess 
reserves arise. This bank behavior can be explained by some long 
run optimalization, but in thè short run, it creates constraints 
on investors1 activities.

Similarly, thè partial situation of thè investor prevents him 
from being aware of thè mutuai interdependence existing between 
thè creation and thè fulfillment of expectations. When entre- 
preneurs expect a rise in reai demand and, therefore, begin some 
investment plans, thè first step in increasing thè effective 
demand is realized. This could be called thè constraint of 
partiality.

This discussion of constraints shall be closed by stating that 
"uncertainty leads to a cascade of constraints," (Streissler, 
1977, p. 101), a generai but, nonetheless, very important obser- 
vation.

Constraints are active in disequilibrium, so there is no neces- 
sary compatibility between thè realization of individuai plans. 
This leads, at thè aggregate level, to thè knowledge that thè 
nth market is not merely a mirror of (n-1) other markets. Thus, 
thè conventional procedure i n •neoclassic macroeconomics of 
suppressing thè analysis of one market, with reference to Walras' 
Law, seems inconsistent with thè disequilibrium assumption.

2.1.5. The Concept of Equilibrium

With time, I am more and more coming to doubt whether thè con
cept of equilibrium is relevant to positive economie analysis. 
Macroeconomics was at thè time of Walras aggregated microeconomic 
relations, so thè concept of equilibrium steals easily upon this 
area.
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The use of equilibrium in macroeconomics is stili defended.
One line of argument follows thè postulate: "sure we all 
know that thè economy is never in equilibrium; but this is 
thè least arbitrary assumption which can make our economie 
theory (as a logicai and consistent system) operational." 
Another school of thought stubbornly continues to assert 
that "thè full employment economy is thè only relevant frame
work for analysis." This school is probably blinded by thè 
experiences of thè fifties and sixties.

Equilibrium as such seems to be a very large abstraction when 
applied to thè reai world. The meaning of thè concept has 
somewhat developed but one common feature is that equilibrium 
can be described by thè solution of a mathematical model. In 
its more primitive form it is a state of economics wherein all 
participants are satisfied and merely want to endlessly repeat 
their transactions, and all economie variables are unchanged 
or predetermined with time. This is a long term stationary 
state^-. In growth theory, thè concept of equilibrium is 
elaborated to imply constancy of growth rates rather than 
levels, but this is substantially thè same kind of abstraction. 
Many refinements have been proposed: For instance, thè very 
polished Arrow-Debreu model, wherein equilibrium is extended 
into thè future. Here, thè market clearing values are given 
thè possibility of differing over time in accordance with thè 
change in exogenous variables; yet stili, all transactions and 
equilibrium values are assumed to be established thè very first 
day through a system of perfect spot and future markets.

There are a number of explanations as to how and why this 
concept of equilibrium penetrated economie theory and 
thought. Looking at thè rural society of thè Eighteenth 
Century, when economie thought began, thè idea of every- 
thing repeating itself year after year was not so far- 
fetched. Later, thè idea of equilibrium survived in thè 
microeconomic analysis —  especially good examples were 
markets for agricultural or mass produced goods.
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Hahn has, with time, changed his view on thè concept of 
equilibrium, moving from an Arrow-Debreu conception to:
"an economy is in equilibrium when it generates messages 
which do not cause agents to change their theories which 
they hold or thè politics which they pursue". (Hahn, 1973, 
p. 25). This seems to be a great improvement because here 
thè equilibrium concept is not related to a certain state 
of thè economy but related to thè stability of thè behavioral 
(or structural) functions.

Sometimes a seemingly different approach is employed, whereby 
thè long run equilibrium is dressed up with leads and lags 
according to thè correspondence principle. In this case, thè 
model is given some arbitrarily chosen initial values and thè 
question of thè stability of thè equilibrium is watched with 
great earnestness. One should be aware that thè working of 
such a model is determined by thè postulated equilibrium con- 
ditions in connection with thè assumed market adjustment 
variables. Within thè neoclassic tradition, it is always thè 
price variables (e.g. Patikin's price, rate of interest diagram.
In Keynesian "unemployment equilibrium", one of thè adjustment 
variables is reai output. Cf. thè ISLM diagram).

In theoretical economics, thè movement away from this stereo- 
typed interpretation of thè equilibrium concept has more or 
less followed two very distinct lines. One is an attempt to 
redefine thè concept's content by relaxing thè assumption of 
generai market clearing within each period, and thè level of 
abstraction of thè long run state is reduced by introducing thè 
instantaneous (short run) or intermediate (longer run) equilibria. 
The so-called temporarv equilibrium method is developed in this 
background. The other line implies a rejection of thè generai 
equilibrium concept, and partial equilibrium is considered only 
as a practical tool in some cases.

The temporary equilibrium approach has redefined thè concept 
of equilibrium in thè sense that situations where trade takes 
place in thè market are called states of equilibrium even if
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agents are constrained. Depending on thè scope of thè analysis 
markets may be assumed to be exogenous and undisturbed by thè 
development on thè endogenous markets. The distinction between 
endogenous and exogenous markets is primarily related to thè 
length of thè period of thè analysis.

If prices are perfect flexible (for instance on some financial 
markets), thè market clears instantaneously and no quantities 
are kept involuntarily. The realized price may entail revisions 
of thè expectations concerning thè future prices which will 
cause a change in thè price thè next period.

Another representative of thè temporary equilibrium method is 
Malinvaud, 1977. He defines a market equilibrium where, at 
fixed prices, thè short end of thè market determines thè trade 
(equilibrium) quantity"^. Then, thè planned quantities will be 
changed in thè next period in accordance with thè realized sales 
and thè development of stocks. Within that analysis, thè above 
discussed unemployment disequilibrium may be regarded as a con
strained equilibrium which is part of a generai equilibrium 
model. This approach seems to me to be very similar to thè 
"instantaneous equilibrium" method, only with fixed prices and
rationing instead of fixed quantities and disappointed price

2expectations .

So, with a very modest intellectual effort, but with heavy 
mathematical complications, these models of instantaneous 
equilibrium can form a synthesis by letting both types of 
variable have some degree of flexibility according to thè 
different characteristics of thè markets under consideration. 
This will result in very tough expectation adjustment functions • 
an advanced clcckwork system. But basically, it is stili an 
equilibrium model. It is assumed that some kind of market clear-

Cf. section 2.1.9.for a discussion of thè different ad
justment behavior behind thè assumption of flexible 
prices ctr. quantities

For other criticai comments on Malinvaud's method, see 
Andersen & Nielsen, 1977 and Kahn, 1978
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ing takes place during each period and thè adjustments are 
towards a well-defined state of long run equilibrium where 
perfect foresight and lack of uncertainty reign.

The second line can be identified by thè way in which thè post- 
Keynesian —  Cambridge (UK) —  school uses thè concept of 
equilibrium in its theoretical writings. " (To) use thè 
equilibrium concept one has to keep it in its place, and 
its place is strictly in thè preliminary stages of an analytical 
argument, not in thè framing of hypotheses to be tested against 
thè facts, for we know perfectly well that we shall not find 
facts in a state of equilibrium", (J. Robinson, 1961, p. 78, 
my italics).
»
General equilibrium is rejected^, especially as a basis for
empirical work, but partial equilibrium is kept as a useful
tool for showing and analyzing specific phenomena. The most
prominent example is Keynes' use of a comparative static picture
of thè goods market to show thè importance of effective demand2for thè level of production . This is, of course, not to in
timate that Keynes should have considered perfect foresight or 
uncertainty as unJLmportant. On thè contrary, only for a few 
chapters of "thè General Theory" these state of things are 
assumed to be unchanged —  not to confuse thè analysis of 
effective demand at a preliminary stage. The fundamental 
problem is, so to speak, to "tame" thè economy and, at thè same 
time, to avoid employing both inconsistent and too unrealistic 
assuinptions.

In summary, my opinion is that thè concept of generai equilibrium 
is irrelevant in empirical analysis and an undue constraint 
on many theoretical models. On thè other hand partial equilibrium

Cf. Kaldor, "The Irrelevance of Equilibrium Economics", 
where he refers to generai equilibrium, 1972, p. 1237.
See Kregel, 1976.





seems to be an applicable tool for thè analysis of how single 
markets with a high speed of adjustment develop or to isolate 
specific phenomenon of special concern.

2.1.6. Tendency towards Equilibrium

From our previous discussions of how thè economy functions with- 
out an auctioneer, imperfect information about other transactors1 
plans concerning price and quantity, and thè costs of transaction, 
it hardly seems useful to assume that thè economy is in instan
taneous equilibrium, or to accept thè statement: "Actual dis- 
equilibria never occur" (Mussa, 1976, p. 134). Instead, one 
should perhaps talk about thè tendency towards equilibrium (Hicks, 
1965, pp. 17-18). If there is a theoretically well-defined 
equilibrium which thè automatic market forces are driving thè 
economy towards, then it seems meaningful to use thè concept of 
a tendency towards equilibrium^. For instance, in analyzing thè 
financial markets, one could apply this partial method when thè 
short run development of thè rates of interest is described. If 
thè demand for one kind of financial assets rises and causes a 
fall in thè own rate of this asset, there will later be a chain 
of adjustments which, given thè institutional framework, will 
result in a tendency to equalize thè own rates.

In macroeconomics, as differing from partial- og1 microeconomics, 
it is difficult to employ this concept because 1) no well-defined 
equilibrium exists —  thè target is, at best, continually mov- 
ing and 2) thè adjustment mechanisms would, in any case, be 
obscured by lack of sufficient information. "No one would deny 
that to speak of a tendency towards equilibrium that itself 
shifts thè position towards which it is tending is a contradic-

Professor Garegnani, 1977, p. 382, uses thè term "a centre 
of gravitation" which, although tempting for metaphorical 
reasons, has thè association of a clockwork system of (naturai) 
science.
Lindbech, 1976, in his methodological introduction to thè 

* above mentioned Stockholm conference touched upon this theme 
without taking into consideration thè full consequences of 
thè critique for thè usefulness of thè generai equilibrium 
framework.





- 20 -

tion in terms. And yet it stili persists. It is for this 
reason that we must attribute its survival to some kind of 
psychological appeal that transcends reason" (J. Robinson,
1961, p. 79)1.

One ought to distinguish between history and equilibrium.
At any time, economie development is a consequence of 
historical events up to that specific point in time in rela
tion to e.g. capitai accumulation, expectations, institutional 
framework, politicai encroachment, etc. Even if, for instance, 
on a particular evening everyone felt economically satisfied, 
it is inherent to this situation that someone would change his 
transactions thè next day because of thè dynamic forces in thè 
economy. These forces are, among others, ever-changing technology 
(productivity), inflation, thè supply of factors of production 
(capitai and labor), and lastly, but most importantly, expecta
tions.

We have touched upon expectations in connection with equilibrium 
methods. There, these expectations only changed at thè conjunc- 
tion between one period and thè next; they were then held with 
certainty until thè end of thè period. But "as soon as thè un
certainty of expectations that guide economie behavior is admitted, 
equilibrium drops out of thè argument and history takes its 
place" (J. Robinson, 1974, p. 2; Cf. Hicks, 1965, p. 70 —  but 
he argues that uncertainty can be represented by a probability 
distribution. Later, however, Hicks modified this viewpoint, see 
Hicks, 1974 & 1977).

2.1.7 The Concept of Uncertainty

"By 'uncertain' knowledge, let me explain, I do not mean merely 
to distinguish what is known for certain from what is only

Although basically a correct statement - according to our 
discussion - Mrs. Robinson exaggerates by talking of a 
'contradition" - we prefer to talk about thè redundancy 
of thè concept.
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probable... The calculus of probability was supposed to be 
capable of reducing uncertainty to thè sanie calculable status 
as that of certainty itself.... About (uncertainty) there is 
no scientific basis on which to fona any capable probability 
whatever. We simply do not know." (Keynes, 1937, pp. 216-217, 
my italics).

Uncertainty permeates all of man's activities, not only thè 
economie. It originates from lack of information about thè 
past, constraints of thè present, and thè unknown future. In 
our daiiy routine, we do not so strongly feel thè heaviness of 
uncertainty because our activities are guided by a kind of 
normality which keeps us from reconsidering a number of trans
actions.

Normality should be clearly distinguished from equilibrium 
because thè concept only represents thè fact that not every- 
thing is floating. Yet, economie agents are subject to some 
kind of psychological and sociological "laws". Some stability 
of behavior "in thè small" is assumed. Looking at thè empirical 
evidence for this assumption, I think that thè relatively stable 
and well-fitted consumption functions as compared to investment 
functions support this point \  The consumers' demand for non- 
durable goods is a weekly repetition, whereas thè firms' investment 
has far-reaching consequences for thè unknown future.

As mentioned in thè beginning, stocks provide protection against 
thè consequences of uncertainty, not simply as money for a rainy 
day, but in a wider sense: Stocks of raw material (oil), filled 
order books, liquid assets, forward contracts, etc. But thè in
troduction of stocks is a double-edged device —  if thè state 
of confidence is unshaken, small disturbances can be parried by 
running down stock. Otherwise, thè result is an increased demand

On thè other hand, thè increasing marginai propensity to 
save, which has been observed in many countries during 
thè 70's (and especially in 1975), is, to a large extent, 
left unexplained by econometrie studies, perhaps because 
there has been a creeping rise in thè feeling of uncertainty.





for largely unproducible assets which will aggravate thè 
effect of thè initial shock. So, introducing stocks makes*“thè possibility of demand failure even greater. Stocks are 
claims on future production, often very vaguely specified.
The lack of forward markets makes it necessary for thè trans- 
actors who want to postpone their effective demand for goods 
and services to buy stocks of financial (or reai) assets for 
thè transitory period. But it is not easy for a producer of, 
say, automobiles to know that thè demand for cars will go up 
in two years time because thè demand for two years bonds has 
risen today. Investments in reai stocks are guided by expec
tations about thè future effective demand for final goods for 
which it is impossible to give any firm information today —»
"we simply do not know." Money is another example. When thè 
demand for money increases, there will be a tendency towards 
higher rates of interest and a lower demand for reai goods.

The organization of thè market also plays a particular role 
when considering uncertainty. The better a market functions, 
thè more easily one can buy and sell thè specific goods, but 
if thè price of thè goods is very vivid (perhaps because of thè 
speculators1 activity), then trade in this good is stili 
burdened with (price) uncertainty.

When analyzing investment, one must clearly distinguish between 
reai and financial investment. A financial investment can often 
be reconsidered every day, so thè future is near and thè possible 
events relatively certain. But a reai investment will have 
consequences many years after a decision is reached. Therefore, 
thè "state of confidence" is of thè greatest importance. For 
instance, just after thè oil price rise confidence was shaken 
because investors simply did not know what was going to happen. 
When tracking down thè possible dynamic path, which thè economy 
will conditionally follow,we must describe thè specific historical 
development and thè likely reaction of thè economie agents.
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I feel uncertain if this point of thè critique forces us to 
abandon use of thè Walrasian framework. (From thè preceding 
discussion, it should at least be evident that thè Walrasian 
equilibrium is irrelevant to our purpose.) Davidson and 
Shackle seems to argue that this is thè case because uncertainty 
makes coordination between different sectors and markets so 
weak that we can no longer assume that a change in effective 
demand1 in one market or by one sector changes thè effective 
supply as well, which is a cornerstone of Walrasian analysis.
On thè other hand, e.g. Leijonhufvud continues using thè Wal
rasian framework, but with great care.

At this stage of thè analysis, I will leave this question open,
I
and want only to stress that when thè intertemporal aspect of 
economie action is taken into consideration, it is even more 
likely that thè concept of equilibrium has very little effect 
on positive economics. The reai world can much better be 
described as a continuous process wherein thè disequilibrium 
aspect is underlined because thè economie transactors are 
squeezed by thè realized past and thè uncertain future.

2.1.8 Stock ctr. Flow Specification of Models

No specific consideration has been given to thè dimensions of 
variables. Investment and saving are flows,ibut wealth is a 
stock. If net savings and investment are different from zero, 
then wealth will change and, in any case, it is not satisfying 
to speak about a generai equilibrium (cf. McKinnon, 1969). One 
short-cut is to assume that in equilibrium all stocks are Con
stant, so all flows have to be consumed during thè time period 
under consideration, and net saving is then zero.

Conceptually, a stock variable is defined without regard to thè 
time dimension, but it can never be perceived without precise 
reference to one, and only one, moment in time, which is determinei 
by thè historical development up to that specific moment. A 
stock is nothing but thè historical cumulation of flows. In that
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sense, a flow variable can be regarded as a change in a stock 
variable. Then thè flow can equally well be defined without 
reference to a certain time period, but simply as thè speed 
of change of thè considered stock variable at a given point 
in historical time. It is not, therefore, necessary to specify 
a period for analyzing flows —  this is only a matter of con- 
venience. But thè procedure of cutting thè continuous time into 
periods creates a number of other limitations regarding thè 
analysis because of thè ceteris paribus assumptions that then 
have to be made. This aspect especially concerns thè endogenous 
variables which are treated as though they were exogenous when 
1̂ he adjustment lag for these variables is longer than thè specifici 
length of thè period^.

For instance, it is a flaw in thè construction of thè ISLM-model 
not to consider thè stock adjustment. This cannot be defended 
by thè assumption of a short run analysis, where changes in 
stocks caused by flows are relatively so small that they do not 
count because changes in thè demand and/or supply of stocks can 
cause a change within a given wealth or a desire for augmentation 
of reai capitai which is huge compared to thè actual or previous 
size of flows.

In thè analysis of an open economy, it is even more important 
to recognize thè necessity of stock variables. Looking at thè 
balance of payments, one can, roughly speaking, say that thè 
current balance consists of flow items, whereas thè capitai 
balance comprises changes in stocks which should be seen partly 
in connection with current transactions (trade credit, etc.) and 
partly with portfolio readjustment. The latter type of trans
actions can be regarded in a broader context when realizing that 
each sector of thè considered economy can either have a financial 
surplus or deficit, which must be offset somewhere else. But

I have dealt with this problem in some length in thè 2nd 
chapter of my thesis for thè University of Copenhagen. 
Jespersen, 1975.
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even for a Constant financial wealth, there can easily be a 
desire for changing thè composition of thè portfolio in ac- 
cordance with shifts in relative rates of interest, expecta
tions, holding period, institutional surroundings, etc.

As long as thè current account is in deficit or surplus, thè 
aggregate wealth cannot remain unchanged, and one must analyze 
thè effects. But an ex post finding of balance of payments 
(current account) equilibrium does not necessarily represent 
any kind of equilibrium in ex ante sense. This can, by chance, 
be a result of several counterbalancing constraints working on 
thè agents' transactions.
%Furthermore, according to thè above discussion regarding thè 
validity of Walras' Law, it should be mentioned that it is only 
in thè ex post (national accounting) sense that thè overall 
balance of payments always remains in balance —  because of thè 
bookkeeping principle. Ex ante thè sum of effective demand and 
supply in relation to thè foreign sector can easily differ, which 
will lead to constraints, changes in prices and expectations and 
further readjustments.

In building a model which will form thè framework for an analysis 
of thè balance of payments, one must be careful to specify thè 
stock as well as thè flow relations in such a way that they 
logically fit together. A stock can only change in consequence 
of a flow (except for capitai gains and losses), but a flow can 
vanish if it is consumed.

In thè 1950's there was a long debate as to whether flow or 
stock specification was thè most convenient description of 
differing markets. After emphasizing that in a full analysis 
both would be present, it can perhaps, for thè purpose of making 
thè analysis more simple, be useful to take up this old dis
cussion.
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2.1.9. Speeds of Adjustment and Market Clearing

Before doing this, however, it may be clarifying to formulate 
some remarks on thè significance of thè market clearing variable 
and thè speed at which different kinds of markets can clear.
This also has something to do with thè length of thè time period 
which is chosen for thè analysis. A generai observation seems 
to be that thè longer one makes thè time period, thè more 
reasonable it is to assume that thè market(s) under considera
tion will clear^.
%To take two extreme cases, one can distinguish between flex- 
price and fixprice models (thè distinction is borrowed from 
Hicks, 1965). In thè flexprice model, thè adjustment variable 
is thè price on all markets. This assumption leads to a con
cept of "instantaneous equilibrium", where demand equals supply 
on all markets (ctr. above). If thè realized prices differ from 
thè expected prices, there is a basis for a change in expecta
tions at thè junction of thè next period. The extreme opposite 
model assumes an exogenous given price level with thè quantities 
providing thè adjustment variables. When effective demand 
differs from effective supply, there have to be some changes in 
thè stocks or inventories, which in subsequent periods can cause 
further adjustment.

This distinction between adjustment variables seems relevant 
only for very short run analyses. In thè longer run, there 
should be time for price, as well as, quantity adjustments.
Within thè framework of a macroeconomic analysis, one must be 
careful not to necessarily apply thè same type of adjustment to 
all markets. In this connection, thè organization of thè markets

That a market clears is to say that planned demand is 
equal to planned supply which, in a stationary context, 
will imply that thè same amounts and price will be —  
ceteris paribus —  experienced thè next period.
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is important. For instance, considering some of thè financial 
markets, it is recognized that, to some extent, they work in 
accordance with thè auction principle. There is an auctioneer 
that actively changes thè price until equilibrium is reached.
This price will have repercussions on 1) expectations for thè 
price thè next day, 2) thè value of thè financial wealth, which 
especially influences thè stocks of external assets (foreign and 
government bonds), and 3) thè reai activity. Each of these 
repercussions influences thè demand and supply of financial 
claims with a shorter or longer lag.

On thè other hand, if thè considered marketis badly organized, 
l.e., information about thè equilibrating price, and thè 
initiative to change thè price is lacking among potential trans- 
actors, then it is difficult to imagine that thè price should 
immediately equalize demand and supply, and a fix-price descrip- 
tion can be more relevant. This seems thè case in regard to many 
finished goods. But again, one ought not to generalize too much 
because e.g. in relation to many of thè big investment projects, 
thè price is fixed when tenders have been invited. The realized 
quantity will have repercussions on 1) thè planned quantities in 
thè next period, 2) thè size of reai stocks inventories, etc. and 
3) thè future price.

As long as we are considering just one single market, thè length 
of thè period should be chosen in accordance with thè shortest 
adjustment lag -- on thè financial markets, thè expectations 
shift every day; whereas on thè reai markets it can be months 
before any change materializes. In a multi-market analysis, one 
has to decide which market or variable is thè most important and 
choose thè time period against this background.

2.1.10 Stock ctr. Flow Specification of Markets

One is familiar with thè statement that at every instant of 
time, all stocks should be voluntarily held. This statement,
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however, does not give credit to thè fact that it takes time 
and is costly to change one's stocks of reai and financial 
assets at thè micro level. At thè macro level, thè society 
cannot get rid of thè stocks without consuming them, which 
is (if you'll excuse me) time consuming.

Should a stock or flow specification be applied when different 
markets are analyzed?

a. Financial Markets

If thè market is highly organized and we have a special interest 
In tracking thè price (interest rate) day by day, there can be 
little doubt that a stock specification is most convenient —  
what Foley (1975) calls "beginning of thè period" specification. 
When thè financial sector is a part of a total macro model, 
where thè reai markets are in focus, then it must be specified 
as to how thè financial flows fit into thè price determination.

b. Fixprice Markets

At fixprice markets (mainly reai markets)where flows are 
relatively larger than stocks e.g. consumer goods, it might 
prove tempting to use a flow specification, as has been done 
in thè ISLM (Equilibrium-Keynesian) model. But a flow equilibrium 
without stock equilibrium will give an ambiguous result because 
thè equilibrium path will, in each individuai case, depend on 
thè state of stock disequilibrium. Therefore, if flows are of 
a significant size, they must be incorporated into thè stock 
specification in a consistent manner. This does not imply that 
we have to work with an instantaneous stock equilibrium model
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because thè time period should stili be chosen in accordance 
with thè expectational or adjustment lags^.

2.1.11. Conclusion

Allow me to initiate thè conclusion of this section on method- 
ology by thè following observation recently made by Hahn, 1977, 
p. 25:

"To many economists Keynesian economics deals 
with important relevant problems and General 
Equilibrium theory deals with no relevant prò-» blems at all.... This is quite simply that 
General Equilibrium theorists have been unable 
to deliver one half at least of thè required 
story: how does General Equilibrium come to be 
established? Closely related to this lacuna 
is thè question of what signals are perceived 
and transmitted in a decentralised economy and 
how?".

This statement summarizes quite well thè problems I have been 
dealing with in an attempt to rid ourselves of thè very restric- 
tive assumptions which are more or less explicitly visible in 
thG persuasive generai equilibrium analysis. Unfortunately, 
thè criticai discussion of thè underlying assumptions has not 
been handled in a very systematic manner, but thè aim has 
been to cast some serious doubts on thè usefulness of thè generai 
equilibrium model as a framework for empirical analysis. My 
method has been to take some relevant phenomena, such as un
certainty, lack of information, adjustment sluggishness, etc., 
and see how they fit into thè framework.

The latter form of specification is what Foley, 1975, calls 
"end of thè period" equilibrium, which, if there is perfect 
foresight in thè economy, is only equivalent to thè beginning 
of thè period specification. This is, I think, because Foley 
employs thè same specification at all markets and then, un- 
realistically, specifies all markets with a beginning of thè 
period stock equilibrium. This makes room for a wide spectrum 
of flow specifications in which thè stock prices are para-
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At this background I stili ask myself why so much economie 
analysis, especially within international economics, is 
dominated by thè generai equilibrium assumption. Not even 
thè argument of securing consistency within thè model seems 
important as long as thè economie agents do not make ex ante 
consistent piansi My preference is to begin thè work of 
modelling from thè reai world, and if this ends up as an 
equilibrium model because that part of thè reai world , which
I am modelling generates equilibrium, fine. But, there seems 
to me no reason a priori to constrain thè model by forcing it 
into thè equilibrium framework, even though thè latter 
"neat and tidy".
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2.2. Conventional Models used for Balance of Payments Analyses

2.2.1. Introduction

In this section, concentration will be centered on thè frame- 
works often used for balance of payments analyses. Although 
we run thè risk of anticipating some of thè arguments concern
ing thè theory behind thè model, it is indispensable to know 
thè strength and limitations of thè analytical framework.

The development of thè modern^ theory of balance of payments 
ì\as followed a certain pattern. This is initiated by a pure 
flow model, wherein thè reai part of thè balance of payments, 
i.e., thè current account, is in focus. In thè wake of thè 
removai of capitai control, increased importance is related 
to capitai flows as an integrated part of thè portfolio selec- 
tion theory (Branson, 1968). This approach is built upon a 
stock analysis of thè optimal portfolio composition and is 
developed more or less independently of thè current account 
adjustment. "The Monetary Approach," (Johnson, 1959 & 1972), 
focuses on thè interdependence of thè two accounts, but in a 
peculiar way by assuming that whatever goes on at thè current 
and capitai account has to have its counterpart on thè market 
for foreign exchange, i.e., thè items below "thè line". As a 
final point, growth models, which take into account thè expand- 
ing effect of positive investments and savings, should be 
mentioned.

The main distinction of these theories is thè time horizon of 
thè analysis.

I am omitting thè approaches of thè classical economists, 
even though they are currently having a renaissance, 
especially Hume's specie-price-flow theory.
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2.2.2. Analytical Models and Time Periods

The portfolio model can be interpreted as having thè shortest 
time period of analysis. This is so if we assume "beginning 
of thè period equilibrium" (Foley, 19 75). To some extent, it 
seems reasonable to assume that financial markets clear quite 
easily, which means that thè speed of adjustment is high. In 
addition, these markets are often organized in such a way as 
to render thè picture of an auctioneer as not too unrealistic. 
When we accept this point-of-time analysis, it follows that 
flows can be disregarded in thè sense that, although they are 
r>ot without significance for clearing values, they remain 
Constant within a point of time and cannot, therefore, cause 
any major disturbance in thè analysis.

The flow model exists in two versions: The fixprice (Keynesian) 
and thè flexprice. The Keynesian presentation is often 
illustrated within thè framework of an extended ISLM-model. In 
this context it is, perhaps, somewhat misleading to cali it a 
purely flow model. An important part of thè model is derived 
from thè money market where, of course, thè stock of money plays 
a significant role. But, as we shall see, thè rudimentary treat
ment of thè bond market, in addition to no explicit considera
tion of thè wealth constraint, justifies thè designation. The 
time period for thè analysis is determined by thè assumption that 
thè market for reai flows clears (investments equal savings).^ 
This takes place concurrently with equilibrium of thè money 
market, and we find ourselves with "end of period equilibrium."

The flexprice presentation takes full employment for granted 
and, therefore, only analyzes changes in relative prices. This 
is of course, closely related to thè generai equilibrium tradi-

Without going into thè somewhat semantic discussion of 
what Keynesian Economics really concern, I simply want 
to stress that this model leaves room for unemployment, 
and changes in unemployment are generated solely from 
thè demand side.
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tion represented by i.a. Patinkin. One could also label it:
Price elasticity approach without production effects.

In thè wake of these two theoretical flow models, a number of 
attempts were made to synthesize thè approaches. But no reai 
theoretical innovation was achieved before thè interdependence 
between thè reai flows and thè capitai account was stressed 
(Johnson, 1958). Yet even though this interrelationship was 
emphasized at such an early date, we find that thè flow tradi- 
tion survived in a somewhat undisturbed condition —  especially 
in empirical studies —  until thè late 60's. At that time, two 
approaches developed which took stocks into account. The port- 
%folio approach (Branson, 1968), which is of a partial nature, has 
already been mentioned.

But Oates & McKinnon, 1966 and McKinnon, 1969, broke a new 
path by setting up a model —  although a very simple one —  which, 
on thè one hand, explicitly shows thè simultaneity between reai 
and financial flows, and, on thè other, reai and financial stocks. 
The time period of thè analysis is lengthened to allow for thè 
sluggishness of thè adjustment of reai stocks. Hence, a logically 
consistent model is developed which, unfortunately, proves a 
somewhat unhandy instrument for empirical analysis.

As a simplification, reai stocks are omitted in thè analysis, 
and thè road is paved for thè so-called "Monetary Approach".
It is difficult to discover exactly what length of time period 
is implicitly assumed. On thè one hand, thè approach claims to 
be a generai equilibrium theory, which points to a long adjust
ment period; on thè other, thè approach focuses to such a degree 
on thè money market, which has a rather high speed of adjustment, 
that "thè advocacy of a monetary approach to thè balance-of-pay
ments necessarily involves thè assertion that these 1long-run 
consequences' materialize within a time horizon of two or three 
years.” (Mussa, I976a,p. 193).
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2.2.3. Portfolio Model

Following thè above outline of dividing thè models in accordance 
with thè assumed period of analysis, a logicai consequence is to 
start with thè point-in-time adjustment implicit in thè portfolio 
selection model.

As far back as Keynes, 1923, we find thè very first reminiscence 
of a portfolio consideration in international financial theory^". 
Here, Keynes shows that thè composition of thè financial wealth 
tfetween foreign and domestic assets depends upon thè relative 
expected returns. This theory was established as part of thè 
discussion of thè interest rate parity, where thè forward market 
plays a significant role by removing thè risk related to exchange 
rate changes. Except for this lonely swallow, thè contemplation 
in thè direction of portfolio selection model was taken under thè 
assumption of a closed economy (Keynes, 1936, and Hicks, 1935).

The modern portfolio theory is derived from a dissatisfaction 
with thè Keynesian liquidity theory because of its inability to 
explain diversified portfolios —  given single valued expecta
tions about future relative returns. The reaction to this —  
thè modern portfolio theory, i.a. Tobin, 1958,1965, and Hicks,
1967 —  can be regarded as an attempt to advance a more generai 
theory to explain thè downward sloping demand function for money 
and thè rationality of having diversified portfolios at thè micro 
level.

The basis for thè theory is a probability theoretical one. Here, 
it is assumed that each single wealth-owner attaches a probability 
distribution to thè expected return of an asset. This subjective 
distribution is characterized by its higher order factors (such 
as variance, skewness and kurtosis), and to thè extent that thè

See P. E. Nielsen, 1978, p.lL’2.
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wealth-owner pays attention to these factors, they must be 
explicitly considered in thè analysis. Tobin, 1958, assumes 
that only thè mean and thè variance are of importance to thè 
average wealth-owner; hence either thè utility function of 
thè wealth-owner is quadratic or thè probability distribution 
is normal. In that case, thè first factor (thè mean) represents 
thè expected return from investment in thè specific asset, and 
thè sector factor (thè variance) thè attached risk1 .

Efflcient Combinations of Risk and Riskless Assets 
and Investor Optimum (adapted from Jensen, 1972, 
p. 360)

In Figure 2.1,an indifference map is drawn for a wealth-owner, 
who is assumed to be a risk averter.

It is further assumed that at least one risk free asset (F) exists
2i.e., a certain return (R^J and no price variability .

1 See, e.g. Samuelson, 1970, for a more complete argument
2 This only affirms that thè asset is risk free in a 

nominai sense.
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The wealth constraint CC' is determined by 1) thè size of thè 
wealth and 2) thè expected returns on thè risk free asset and 
thè composite asset (R). The possibility area below C C ’ is of 
a subjective nature because thè expected return, as well as 
thè related risk, differ from one wealth-owner to another. The 
optimum point is reached when thè marginai substitution between 
return and risk equals thè slope of thè wealth constraint. In 
Figure 1, thè composition of tne portfolio will be a mixture of 
thè risk free asset BA and thè risky assets AD. In other cases, 
however, thè optimum point might be a corner solution although, 
given thè assumption of perfect market conditions, this is not 
yery likely. In cases where costs of transactions are introduced, 
a certain threshold value must be passed before changes in thè 
composition are profitable (Hicks, 1967, pp. 31-32).

Two incidences are of special concern: Namely, (1) when thè 
expected rate of return changes, and (2) when thè degree of risk 
changes.

Re (1) If it is thè return of thè risk free asset that e.g. 
rises, then —  ceteris paribus —  thè wealth constraint becomes 
flatter. When thè return of thè risky assets increases, thè 
hatched area will expand vertically, thus making thè BD line 
steeper. With a normally shaped indifference map, both events 
will result in a higher level of "utility" or "welfare".

Re (2) If thè risk attached to thè assets is enhanced, a number 
of possibilities exist because thè shape of thè hatched area 
depends upon thè correlation between thè considered assets.
When thè correlation is assumed to remain unchanged, then thè 
area will move horizontally to thè right. The BD line becomes 
flatter and, in normal cases, thè risk free asset will take a 
greater share of thè portfolio.

Hicks, 1967,phap.6,and Tobin, 1965, are useful sources for 
a more thorough discussion.
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As a final point, it will be noted from Figure 2.1. that only 
in special cases does an enlargement of thè wealth lead to a 
proportionate increase in thè concerned assets.

Before thè portfolio model is adopted for empirical investi- 
gation, it is necessary to underline thè very restrictive 
assumptions underlying it (See Lybeck, 1975, pp. 201-202).

1. All investors seek to maximize expected utility 
of wealth at thè end of each period, when thè 
choice among portfolios depends only upon thè mean 
and variance of returns.

%

2. All investors can borrow and lend at a risk free 
rate.

3. All assets are perfectly marketable and there are 
no transaction costs.

4. The tax structure is disregarded.

5. Capital markets function according to thè perfect 
competition model.

One of thè cruciai points remainjwhether or not risk can be 
treated satisfactorily within thè probability set-up. Do 
wealth-owners have enough information to estimate their in
dividuai distribution and, even if they have, will they then 
trust it?1 The answers to these questions relate to our 
former discussions regarding risk vs. uncertainty. My personal 
opinion is that for reai investments, thè term of uncertainty is 
absolutely relevant. Concerning financial investment, it would 
probably be advantageous to separate big financial institutions 
(e.g. banks, insurance companies, etc.) from households & firms.

This reminds me of Napoleon at Waterloo: Even though 
thè former might have had a high mean value for winning, 
he would have had few opportunities for repetition.
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It seems likely that thè behavior of thè former is influenced 
to a larger extent by probability considerations. The latter 
will typically lack information and invest relatively smaller 
amounts. If private persons place their available means in 
an investment fund, then thè portfolio approach stili applies.
In all other cases, thè mean-variance approach seems to be much 
too refined to describe thè behavior of an ordinary household 
or firm.

Another set of problems emerges when thè portfolio approach 
is applied to markets for financial assets rather than to only 
one investor. If it assumed that "all investors have identical 
subjective estimates of means, variances and covariance of 
returns", (Lybeck, 1975, assumption 3), then there is no 
substantial difference between thè conclusion derived from thè 
individuai experiment and that of thè market. But, in that 
case, it is possible to make an exact calculation of thè risk, 
and there is no reason why people should not be able to insure 
themselves. This market situation is quite similar to a lottery, 
and is rightly described by Davidson, 1972 (pp. 197-202), as one 
of perfect certainty.

But, if thè subjective probability distributions for a given 
asset differ from one investor to another, then there is always 
someone who is taken by surprise by thè market, and we can no 
longer speak about perfect knowledge. On thè other hand, thè 
aggregation of different distributions will create a very com- 
plicated total demand for financial assets which cannot 
necessarily be represented only by mean and variance.
Especially when thè distributions are initially interrelated, 
due to expectations, for instance, no simple conclusions are 
immediately available.

A final problem of thè mean-variance approach is that analysis 
concerning more than one period is hardly manageable. This 
means it is implicitly assumed that thè composition of thè 
portfolio can be reconsidered at thè beginning of each period. 
Thus, only assets with a high degree of liquidity are, in fact, 
comprised by thè theory.
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2.2.4. The Flow or Short Run Model

The aim of this section is to draw attention to some of thè 
weaknesses of thè flow model represented by thè ISLM model. 
This model is chosen as a typical representative for thè 
traditional flow analysis of thè balance of payments where 
thè trade balance is in focus.

Quite recently Kuska, 1978, has pointed at a number of defi-
ciencies, which make thè popular Keynesian balance of payments
model of more limited value than thè extensive use up till now
seems to justify. This model is in fact merely an extended t
ISLM model, where imports of goods are a function of domestic 
absorption and exports are either treated exogenously or as a 
function of thè exchange rate.

The model:

(2.1) Y = C + I + EX
(2.2) C = C (Y,r)
(2.3) I = K r )
(2.4) M = L ( Y , r )
(2.5) IM = g (C + I , e)
(2.6) EX = h (e) ,

where Y is income, C is consumption, I is investment, r is 
thè rate of interest, M is supply of money, EX is exports of 
goods, IM imports of goods, e is thè exchange rate and thè price 
level of goods is assumed to be Constant and set equal to unity.

One is struck by thè fact that two prices in this model are 
arguments in thè behavioral equations (r and e) without any- 
thing being said about thè markets where they supposedly are 
determined. As mentioned by Kuska, thè rate of interest must 
be derived from a 'hidden' bond market1 on which thè excess 
demand function (E ) can be constructed by reference to Walras' 
Law.

See also Hansen, 1970, for a discussion following thóse lines.
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The aggregate (ex post) budget constraint for thè economy 
may be written as;

(2.7) [C + I + E X - I M - Y ]  + l/t[H(...) - A + L(Y,r) - M] = 0

where A is thè quantity of bonds, 1/r thè price of bonds and H(...) is
thè unspecified demand function for bonds. From (2.7) we may 
derive a consistent demand function for bonds;

(2.8) H = f(Y,r) + A + r»M

Vnfortunately, this demand function is rather peculiar in thè 
sense that "any exogenous increase in thè quantity of bonds 
(A) will be willingly held no matter what thè values of thè 
level of income, thè rate of interest or thè quantity of money" 
(p. 660). But perhaps of even more importance we see that thè 
implicit demand function for bonds (2.8) is established under thè 
assumption that Walras1 Law is applicable, which has been shown 
in Section 2.1., only to be thè case when thè entire economy is 
in equilibrium. In all other states this model leaves us with
out an explicit description of how thè bond market is supposed 
to react.

In addition thè determination of thè exchange rate is left un- 
explained. Often it is assumed that thè rate is fixed by thè 
authorities, but then thè supply of money can no longer consis- 
tently be treated exogenously. This leads to a third deficiency, 
namely that thè model does not give leeway for any balance of 
payments disequilibrium as long as thè money market is assumed 
to be in equilibrium (cf. (2.4))and no currency flows are allowed 
for.

The model specified in equation (2.1)-(2.6) is often given a 
geometrical exposition where two partial equilibrium lines 
represent thè reai market (IS) and thè money market (LM). The 
external balance as a subsection of thè reai sector can be shown 
separately (XB)

■̂'fho .CB line nriy be positive oloped if  fiore .ir, n ne; ">tivp ojToot 
on ^xports from rio in*: intero ut r-ites, Cf. Blon^ren-H'.uis^n, lr,7?
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Figure 2.2.

Extended ISLM model

As long as this figure merely is used as a simplifying device 
for finding thè equilibrium solution of thè model I think there 
is generai agreement of thè consistency of thè individuai lines. 
Therefore thè exposition may be useful for a comparative static 
exercise, but problems arise when thè figure is used for any 
disequilibrium analysis. It has been quite popular in thè 
Patinkin tradition to inlay arrows indicating thè direction 
of change of thè endogenous variables when thè economy is kicked 
out of equilibrium. Taking into consideration that we are 
analyzing a simultaneous model, each market equilibrium line can 
only be interpreted as showing partial equilibria which depends 
on thè situation and values of variables on all other markets. 
For instance, when thè economy is out of equilibrium,thè bond 
market is left unexplained and hence thè development of thè rate 
of interest1.

Varian, 1977, has set up a disequilibrium model, where 
thè rate of interest explicitly is determined on thè bond 
market. This leads under certain assumptions concerning 
thè interdependence of thè market to a kinked IS-curve.
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A proper disequilibrium model requires that not merely is every 
market separately specified, but in addition a reaction function 
showing thè adjustment procedure must be specified. These func
tions are supposed to describe how thè agents react when they are 
confronted with different constraints caused by thè disequilibrium 
situation. Hereby it is possible to come across thè 'spill-over' 
effects from thè markets where thè agents find themselves rationed 
into unrationed markets.

Without reiterating our discussion of thè equilibrium assumption 
of thè structural model, some other methodological problems 
relating to thè arithmetical exposition of thè ISLM model remain.
» t 

Firstly, thè stock/flow relation is omitted. McKinnon, 1969,
pointed out that thè above model was only consistent with a 
zero growth rate in thè stock of capitai. Otherwise, an in- 
creased stock of reai capitai would cali for either a rise in 
thè rate of interest or an increased amount of money. Both are 
incompatible with an unchanged flow equilibrium.

Secondly, it is a point of criticism that thè assumption of 
perfect substitution of bonds and reai capitai is not discussed 
at more length. Among other things, this assumption has quite 
far-reaching consequences for thè policy conclusions drawn from 
this comparatively static analysis: The private sector regards 
reai capitai and government bonds as having equal properties withir 
thè portfolio.

Thirdly, thè labor market seems to be suppressed in thè sense that 
any change in reai income is immediately mirrored as a change in 
thè demand for labor and, thus, for thè number of employed 
persons. If there are decreasing returns to labor, thè reai 
wage must adjust instantaneously, either through price or wage 
changes, neither of which are discussed thoroughly.

In summary, this evaluation of thè popular flow-equilibrium model 
represented by thè ISLM model has unveiled a number of short— 
comings. The geometrie exposition is only valid for thè equili
brium points, which makes any analysis of thè dynamic adjustment
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impossible. Even looking at thè structural model, it reveals a 
number of weaknesses and, according to our previous methodological 
discussion, thè usefulness of an equilibrium model to expose thè 
dynamic characteristics is questionable.

2.2.5. The Long Run or General Equilibrium Model

In thè preceding section we saw that one of thè shortcomings of 
thè structural short run model was thè lack of consideration 
regarding stocks. The method has often been defended by stating 
that thè period is so short that changes in stocks are unimportant. 
As was shown in thè portfolio model, stocks matter, even in a 
point of time model.

The long run model can take full account of thè interdependency 
between stocks and flows. No equilibrium is achieved before all 
actual stocks equal thè desired ones. This requirement proves a 
time consuming demand for reai stocks, and I am uncertain if thè 
2-3 year period recommended by Mussa is sufficient.

In thè most rigid form (e.g. McKinnon, 1969), a generai equili
brium assumes a zero rate of net saving, which implies a stationary 
state. As long as net savings are positive, thè reai wealth is 
growing, and thus will cause repercussions in thè financial sector.

Another source of disturbance involves sector imbalances. Even 
in a situation where thè reai net investment is zero and, hence, 
thè wealth unchanged, one subsector can pile up financial claims 
issued by other subsectors. In a closed economy, this aspect is 
best illustrated by a public sector deficit. In this situation, 
thè private sector will increase its financial wealth, and 
financial flows from thè public sector must finance thè deficit.
If thè composition of thè financial flows does not exactly match 
thè demand structure in thè private sector, further repercussions 
will ensue —  typically, thè rate of interest changes to equalize 
supply and demand. But, it is often overlooked that a change in





- 44 -

thè interest rate has implications for thè valuation of thè 
entire wealth, not only thè marginai increase in financial 
wealth.

Looking at an open economy, thè same sources of disturbance 
can arise from foreign relations. A current account deficit 
reduces thè financial net wealth of thè domestic sector and 
entails capitai flows of an exactly equal amount. These capitai 
flows influence thè financial markets as well as thè exchange 
market. Thus, thè interest rate will be affected. In addition, 
only by firm public intervention will thè exchange rate remain 
unchanged. Otherwise, it will probably fall, thus giving rise 
to‘ a revaluation of thè foreign debt.

These factors are taken into consideration in a logically con- 
sistent manner in regard to a foreign sector in thè generai 
equilibrium model, but "logicai consistency of thè basic model 
is not, however, thè only requirement of an economie theory. 
Empirical relevance is another." (Leijonhufvud, 1968, p. 62).

The stock equilibrium model is not either especially helpful 
when economie policy is appraised. 'The need for stabiliza- 
tion policy is predicated on thè assumption that from time to 
time thè economy will be jostled off its full employment equilibrimi 
perhaps with cumulative effect. Stabilization policy is designed 
to offset or at least to mitigate these disturbances. But if 
stabilization policies will not work (under fixed exchange rates), 
as indicated by this class of stock equilibrium models, neither 
will they be necessary, for exogenous disturbances will also 
lose their ability to affect aggregate demand. Adjustment of 
thè economie system will automatically nullify them.' (Cooper, 1976 
p. 152).

2.2.6. The Theory of thè Corridor

Through these pages of methodological discussion we have turned 
down a number of macroeconomic models as giving an inadequate
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picture of thè 'reai world'. I will not say that I, at this 
state, can offer an alternative; but inspired of Leijonhufvud 
I will give a short and sketchy outline of what could be a more 
dynamic approach to macroeconomic analysis.

Leijonhufvud, 1973, has introduced thè concept of a corridor 
through which thè economy is moving when there is no erratic 
exogenous disturbances. He does in fact only analyze thè 
corridor around thè full-employment economy and fails to see 
that a corridor can arise around any level of unemployment. So 
it is better to talk about a bunch of corridors determined by 
thè effective demand. The idea behind thè corridor is, that 
tlìe labor market reacts within certain limits of changes in 
effective demand rather stiffly and slowly. So in thè centre of 
thè corridor is a historical given level of employment - and not 
necessarily full employment1 - around that level thè effective 
demand for goods and services can fluctuate.

We have to be careful, because a given amount of goods and 
services can be produced with less and less input of labor 
over time according to technological improvements and growth 
of capitai equipment. So a fixed number of people employed 
need a growth in effective demand that equilibrate thè increased 
productivity.

Besides this needed secular growth in effective demand for reai 
goods, all kinds of cyclical changes in thè effective demand can 
happen, caused by information failure, stocastic events, etc.
One further limitation of this approach should be mentioned, 
namely, that even if thè number of employed is Constant, thè 
unemployment rate will increase because of thè secular growth 
of thè labor force.

1 Cf. also his more recent comments on thè corridor model, 
Lei jonhufvud J.977, p. 295 and 283.
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Figure 2.3.
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The Corridor

Why this special interest in thè labor market? From a methodo- 
logical point because it has thè longest functional adjustment 
lag1.

The demand for labor is a derived demand and thè labor force 
has in many industries become a (semi) fixed factor of produc
tion. So thè firms are hesitating before changing thè number
of people being employed, because thè fixed labor costs are2relatively too high to be considered as variable .

From a personal view, because thè end of economie analysis 
should be to improve thè situation of employment.

And if capitai and labor in thè short run are complementary 
factors of production, it is not only a matter of thè fixed 
costs of labor but also of capitai that should be considered.
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In those industries thè entrepreneurs have to change their 
expectation about thè growth rate of production in thè longer 
(medium) run, before they change thè demand for labor1 . The 
short run expectations about thè production (supply) are 
rather static in thè sense that past experiences concerning 
thè effective demand are prolonged. One can mention several 
factors which can explain why short run divergencies between 
effective demand and supply do not shift thè level of thè 
corridor, i.e. thè effective demand for labor.

1) In thè modern Western economies thè public sector has a
considerable size and its activities often create built-in 
stabilizers. When income slows off, so does thè tax revenue, 
and thè expences increase.

2) Firms are willing to accumulate undesired stocks of inventories 
This assume that either thè firms have some available funds
or thè supply of finance can be expanded endogenously.

3) That thè consumption is a function of thè permanent (expected) 
income. This concerns especially thè entrepreneurs (because
thè employment is assumed to be Constant).

The existence and acceptance of stocks make it possible, within
certain limits, to adjust for differences between effective 
demand and supply. These stocks can be regarded as 'buffers' 
that catch accidental changes in demand. Nothing precise can 
be said about how wide thè corridor will be. It depends on a 
number of factors, e.g. past experiences, thè size of thè stocks, 
how thè economy is organized, etc.

On thè other hand it can as well be thè demand for stocks that
knock thè economy out of a corridor. For instance, a change in
long term expectations concerning thè marginai efficiency of 

h  ("Ti'h l

1 Of course there can be given a lot of examples of production 
processes, where labor is considered as a variable factor of 
production, e.g. construction, agriculture. But it is im
portant that these industries are a declining part of thè 
GDP.
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capitai, or it can be a change in thè demand for money, or a 
persistent change in thè exogenous demand (thè oil price rise 
or thè cut in thè growth of public expenses).

All this should not be taken too literally; but later on, when 
thè macroeconomic consequences are discussed, I will try to 
keep thè analysis within this Corridor-framework. This is an 
advantage compared with thè more conventional model, because 
we can evaluate thè conclusions within a dynamic and historical 
model, which on thè other hand is more sketchy and yet 
qualitative of nature - more so than usually seen within inter- 
national economics1.

At last a more doctrinal point should be touched: The connec
tion to thè economics of Keynes. Chapter 5 in 'The General 
Theory' is reserved a discussion of 'expectation as Determin- 
ing Output and Employment'. Here we are presented for 'short- 
term expectations' and 'long-term expectation'. The first is 
concerned with thè price which can be obtained for thè 
finished product - thè process of production takes time - and 
that determines thè level of production. 'Now, in generai, a 
change in expectations will only produce its fulleffect on 
employment over a considerable period' .Koynes, 193̂ ->1p.47. Itere v/e 
have thè corridor!
The second is concerned with what thè entrepreneurs hope to 
get in return, if he purchases reai capitai, which has 
consequences for thè effective demand - and will, maybe, 
change thè corridor. It was cyclical movements within thè 
full-employment corridor that occupied Keynes when writing 
"Treatise on Money", whereas it was thè level of and thè 
change of thè corridor that mainly are described in thè 
'General Theory'. That is one reason why thè 'General Theory' 
so easily was interpreted into a comparative static framework, 
where one level of thè corridor was compared with another. 
Unfortunately, thè more complicated and apparently super- 
flupus concepts - such as uncertain expectations,lack of 
information, thè denial of W.L., slow adjustment - were soon 
slipping into thè background of thè economie analysis.
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SECTION 2 i3.: THE FINANCIAL FRAMEWORK

2.3.1. Introduction

The growing interest in thè analysis cf international capitai 
flows has emerged from a recognition of thè increased integration 
of economies not only within Europe, but all over thè world.
This post-war phenomenon did not begin until thè late 1950's 
when thè integration of western economies sped up. From that 
time onwards, trade barriers were reduced through thè estab
lishment of customs and free trade unions in Europe and thè 
"General Agreements on Trade and Tariffs" within thè OECD 
area. Simultaneously with thè facilitation of trade flows, 
fi/iacial flows were eased. This happened partly because of 
thè introduction of free-convertibility of currencies and 
partly because of reductions in thè restrictions on capitai 
movements. During thè last two decades, thè number of trans
actions across thè frontiers has increased immensely.

Fdrm a global welfare economie point of view, there are may 
sound reasons for this development. The International division 
of production creates a larger amount of goods and services 
for a given number of employed factors of production. The 
free movement of capitai contributes to an allocation of 
reai investment where thè profitabi lity is highest. On thè 
other hand, this situation of countries becoming more 
economically interdenpendent implies that thè single national 
state is now more vulnerable to events disrupting thè ex
ternal balances. A country can no longer isolate itself 
from thè economie environment without experieiicing inter- 
mediately a very painful adjustment process.

What results from this changed international interdependence 
is a growing interest in how thè external adjustment mechanism 
can work as smoothly as possible, thus reducing thè vulnerability 
of thè economie system. A sustained deficit on current account 
must be financed one way or another. Thus, thè finacial flows 
play a very significant role in this respect. But items on 
capitai account can also have a reason of their own through 
reai investments or portfolio decisions.
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Financial flows are only one way of closing an external 
imbalance. Between sovereign states, there is also thè 
possibility of changing thè relative price between thè 
national currencies. But neither changes in thè exchange 
rate nor thè finacial flows can be analysed independently 
of each other. A mutuai interdependence exists which will 
be discussed thoroughly later.

2.3.2. The Aggregation of thè Economy

The main concern of this thesis involves thè financial 
flows between countries. Thus,a' financial framework must be 
set up which can be used for an adequate analysis. It seems 
sepsible to start with thè theory of national financial 
markets and then widen thè scope to comprise thè effects 
of International flows.

The private sector is thè focal point of our analysis. Thus, 
thè behaviour of thè economie units within this sector will 
be our main topic. In a market economy, thè politicai 
authorities are very seldom able to decide thè actions of 
thè economie units directly. They have to rely on reactions 
caused by different initiatives, such as changes in relative 
prices, taxes/subsidies and effective demand for goods and 
services. It is of great importance, therefore, to investigate 
thè economie behaviour of thè private sector. How this sector 
will be disaggregated is a difficult taks, and will depend 
on thè specific purpose of thè analysis.

Looking at financial flows, it is naturai to single out thè 
financial sector consisting of banks and other financial 
intermediares (OFI). Banks can issue liabilities which are 
regarded as money by non-banks (OFI), and thè public.

The non-financial sector will be further subdivided into 
households and firms. Households can use their income for 
consumption and financial saving, and will normally be 
assumed to have a financial surplus. On thè contrary, firms 
undertake thè reai investment decisions and will, therefore, 
have a financial deficit. This division will be discussed 
in further details later on? but one border case should be
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mentioned in advance, namely, households buying their own 
homes. I am inclined to regard these households as being in 
a position equivalent to that of a fimi: producing their own 
accomodation and having a finacial deficit in thè period of 
buying thè home.

In addition to thè private sector, we shall consider two 
external sectors. The first is thè government, which will be 
regarded as being entirely exogenous. No attempt will be made 
to put forward reaction functions of thè centrai politicai 
authorities. The autonomous politicai initiatives are jointly 
decided by thè politicians and thè board of governors of thè 
Central Bank. In some respects, thè locai authorities can 
al^o be regarded as exogenous (e.g., thè impact on thè effective 
demand for goods and services), but in regard to financial 
relations, they will be treated as a part of thè private 
sector. The second external sector is thè foreign, which 
will be considered as fully aggregated - except in cases 
where it clarifies to make other assumptions.

2.3.3. The Supply of Money

2.3.3.a. Some Cruciai Properties of Money

If one regards financial assets as a fan where those with 
thè highest degree of liquidity are placed at one end and 
those with thè lowest at thè other, then we will find money 
at thè very end, with thè highest degree of liquidity. But 
it is hazardous to speak of money without a precise definition 
which avoids misunderstandings. "Money is what money does"
(Hicks, 1967), which is traditionally considered as 1) means 
of payment, 2) store of value, 3) unit of account. This is 
a functionalist breakdown which, I think, has its roots in 
thè different motives for demanding money.

The cruciai property of thè medium which is supplied as 
money in a monetary economy should be thè ability to bridge 
thè information gap between thè buyer and thè seller of 
goods. In a world where thè credit-worthiness of thè buyers 
is uncertain and thè division of labour prevents one from





- 52 -

settling a deal through barter, there is an urgent need for 
a reduction of this uncertainty. This is where thè role of 
money comes in, namely, as a financial asset which is guaran- 
teed by somebody whose "credit-worthiness" is generally known 
to be without doubt.1

The second important property is some kind of predictability
of thè value of thè means of payment. This will, to a large
extent, prevent uncertainty towards thè relative price of
thè money assets and thè goods and services which are ex-
changed for it. There can be little doubt that if some kind
of index-unit of account were defined, it would oust thè use
of a nominai unit of account during thè periods of fluctua-

2tion in thè price level.

The smaller and more homogenous thè considered society, thè 
larger thè number of assets which can be used as money. For 
instance, in an agricultural society, bills denominated in 
barrels of wheat could be circulated as money. Thus, within 
a narrow society (sector), there are more possibilities of 
definitively clearing an account.3 This aspect is cruciai 
for an appraisal of thè possibility of creating of monetary 
union.

As regards thè private sector as a whole, bank liabilities 
can be used in a manner parallel to Central Bank money. But 
payments between thè private sector and thè government have

4to be made in high-powered money as long as thè government 
uses thè Central Bank as thè only bank (connection).

1 If a guarantee is not enough, thè authorities can make a 
special asset "legai tender"; then a seller or a creditor 
cannot refuse to accept thè money.

2 Cf. "All-Saints Manifesto," The Economist, Nov lst, 1975
3 See Clower and Shackle, 1971. The discussion regarding trade 

credit as money is enlightening.
4 High-powered money and primary liquidity are often used 

synonymously and cover all fully liquid assets of thè Central 
Bank and thè government which can be used to settle an 
account with those institutions, whereas secondary liquidity 
is private bank money.
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Finally, there is thè foreign sector, where every single deal 
is assumed to be settled in thè currency in which it is denomi- 
nated. If there is an aggregate deficit, it must be settled in 
thè currency of thè surplus country. Thus, in thè international 
environment, even high-powered money cannot be regarded as an 
adequate means of payment - dis regarding reserve currencies. 
Within thè national state (currency area) thè monetary authori
ties will find no difficulty in being thè lender of last resort. 
Internationally, however, thè government will encounter difficul- 
ties when it commits itself to maintaining a fixed parity, just 
as a private bank will have to keep thè parity between high- 
powered money and deposits.

In,summary, it can be said that thè characteristic of money 
is that thè transfer of thè asset called money is regarded as 
thè final transaction between debtor and creditor or buyer and 
seller.1 This is thè distinction between money and various kinds 
of credit arrangement. Therefore, trade credit should not be 
considered as money - unless thè endorsed bills start to cir
cuiate among firms as final payment.

2.3.3.b. The Control of thè Money Supply

The sources of high-powered money supply to thè private sector 
are thè current and capitai accounts dealing with thè external 
and government sector. Within thè private sector thè essential 
source consists of thè banking system liabilities.

In principle, thè supply of high-powered money could be deter- 
mined by thè monetary authorities if they possessed sufficient 
statistical material to get information about government accounts 
and balance of payments day by day. In any event, this would
mean sacrificing at least one other potential goal of thè

di/economie policy, e.g., rate of interest or dispcjjis^ble income. 
Contrary to this, thè supply of seoondary liquidity is, in thè 
short run, outside thè control of thè monetary authorities.

1 Cf. Goodhart, 1975, chapter l.A.
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This can be observed in thè banking practice which fixes thè 
rate of interest on loans and deposits, and then passively1 
accepts thè derived quantities of loans and deposits. Partic- 
urlarly in countries with an established banking practice of 
overdrafts, thè potential money supply is endocppous in thè 
short run.

Looking at thè actual figures for "thè money supply", I think 
it is worth mentionining a number of limitations regarding 
what is conventionally considered as showing thè development 
in thè money supply. 1) All statistical figures are of ex post 
character where thè economie theory is almost exclusively 
concerned with ex ante behaviour. 2) If thè considered market 
is»not assumed to be in equilibrium, thè actual figures could 
be determined by demand, as well as, supply factors - and 
will probably show a mutuai impact of both. 3) Even within 
a so-called equilibrium state, we shall have difficulty in 
identifying thè actual figures as either demand or supply 
determined. Only when one of thè variables is entirely 
exogenous can w e , with reasonable certainty, identify thè 
figures as determined by that specific variable.

It can be, therefore, rather difficult to find exact figures 
for thè supply of high-powered money within a country which 
has fixed exchange rates, thè statistica might prove mis- 
leading because thè transactions with thè foreign sector 
are influenced by demand factors and hence, endogenous.
Changing thè focus towards MI or M3, thè demand factors 
seem to be stili more predominant, so that one could presumably 
better identify thè monthly or quarterly statistics whith thè 
demand for money, rather than thè supply of money (cf. next 
part).-Only in those rather rare situations where deposits 
and loans to thè private non-financial sector are quantita- 
tively regulated (plus strict foreign exchange control), we 
can use thè statistics of MI or M3 as figures for thè supply 
of money.

1 Cf. thè discussion in section 2.1, about thè constraining 
behaviour of thè banks.
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2.3.3.C. The Supply of S-econdary Liquidity

In thè following, we will consider a closed private sector or 
given external balances. This means that thè amount of high- 
powered money is Constant, which has some implications for 
thè banks' behaviour.

The secondary liquidity consists of those liabilities which 
are issued by financial intermediaries and accepted as final 
payment. When thè buyer hands thè liabilities over to thè 
seller, his commitment is cleared. Thus, thè definition of 
secondary liquidity is vague and depends entirely upon what 
is accepted as final payment. For instance, an often discussed 
qupstion is thè kind of deposits within banks which can be 
regarded as money. I see only one solution: it must be dis- 
covered empirically. The answer will probably differ from 
country to country, depending on specific restrictions on 
saving deposits such as average binding period, possibilities 
of making short term loans in thè bridging period, etc., 
and traditions for payments.

Broadly speaking, it is only thè deposits at clearing and 
saving banks that can be regarded as generaily accepted means 
of payment. Those deposits can be created in three different 
ways :

1) The private non-financial sector reduces thè amount of 
high-powered money it wants to keep.

2) Banks acquiring more assets - but here we have to distin
guish between: a. establishing a new bank loan and b. buying 
financial (or reai) assets in thè market.

Ad 1) Concerning thè first point, not much can be said 
because it depends on thè habits of thè households and firms, 
e.g., how wages are paid (in cash or as bank deposits). In 
generai, it is assumed that thè use of high—powered money 
outside thè financial sector is on a downward trend. Perhaps 
one day "thè (high-powered) moneyless society" will come into 
being. Among other things, this will have consequences for thè
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privacy of society because "high-powered money does not smeli". 
As long as our main interest is thè short and medium run, I 

not pursue these structural and moral aspects further.

Ad_2) Every tine a bank loan is established, thè amount of 
bank deposits is simultaneously increased. Surely if thè loan 
has thè character of a right to make overdrafts, then thè 
deposits do not grow statistically before that right is used. 
When a bank customer draws his loan for paying some bills, 
thè exact amount comes back again as deposits. This is so 
because thè aggregate banking system cannot avoid receiving 
thè money which it itself creates. It is only a shift in thè 
high-powered money ratio, of thè public or in thè external 
ba^Lances that can cause a leak in this process of money 
making. Bank loans are normally established at thè request 
of thè customer, and if thè habit of thè banks is to keep 
thè rate of interest Constant in thè short run, then thè 
change in thè amount of secondary liquidity is determined 
by thè change in thè demand for loans.

In many countries thè banking sector seems to be dominated 
by a small number of large banks, which can be regarded as 
forming an oligopoly. It is further assumed that there 
is some kind of agreement among thè banks of non-price- 
competition, e.g., using a principle of price leadership, 
then there can be a discrepancy between thè marginai cost 
of creating a new bank loan and thè marginai income from 
this loan. The demand for bank loans from thè non-financial 
sector will, therefore, play a cruciai role in determining 
thè amount of secondary liquidity. Depending on how interest- 
elastic this demand is, changes in thè rate of interest 
will have a smaller or larger effect on thè profit of thè 
banks. If it is assumed that thè elasticity is rather low 
and s igni fi can tornai ler than l1, then we can conclude that 
it is not exclusively thè wish for profitmaximation which 
guides thè behaviour of thè bank system. Banks would increase 
thè total profit by rising thè rate of interest up to thè 
point where thè demand elasticity reaches 1.

1 This is, of course, an entirely empirical matter. Some 
evidence has been given in previous studies to support 
thè assumption of a low elasticity of interest.
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The dein and elasticity of bank loans will be affected by thè 
institutional framework. If a well-organized market for short 
and medium term commercial bills exists, then firms can sub- 
stitute thè bank loans more easily than otherwise. But thè 
banks can as well substitute their supply of funds from giving 
bank loans to buying commercial bills, which will also increase 
thè secondary liquidity. In this case, one should look at thè 
interest elasticity of thè joint demand for loans and bills 
to see if it is appropriate to aggregate thè markets.

In one respect, there is an important difference in thè 
structure of thè markets for bank loans and that for commer
cial bills.

I
When a banks loan is established, thè rate of interest is
not fixed for thè entire lending period, but will change
concurrently with thè changes in thè bank rate. This factor
explains some of thè hesitation which banks seem to have 

■ ~ i toward raising - and even more pronounced, lowering^ - thè
rates of interest too abruptly. But all this depends very much
on thè institutional constraints differing from country to
country.

On thè contrary, thè rate of interest is fixed for thè entire 
period of duration when thè loan is raised through thè commer
cial bill market. It is only thè marginai borrower who is 
affected by a change in thè interest rate. Thus, in periods 
when thè rate of interest of commercial bills is regarded 
as unusually high, bank loans will be more attractive, and 
vice versa. Therefore, these twc types of rather differing 
ways of borrowing should be recognized, and can probably 
best be analyzed jointly.

1 Some Danish evidence can be cited that thè discrepancy 
between thè rate of interest on bank deposits ana bank 
loans has increased during thè period of rising level 
of interest. On thè other hand, this period was also 
charactsrizea by quantitative restricticns on thè amount 
of bank loans.
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In countries with a predominant market for short term paper, 
it seems likely that changes in thè bank rate occur more 
frequently, due to competition. Later, we will look at thè interest 
rate of thè Treasury Bills market, which has consequences 
for thè amount of high-powered money and to some extent, 
therefore, for thè creation of secondary liquidity.

2.3.4. The Demand for M.onev

2.3.4.a. A Disequilibrium Concept

In thè previous sections, we have discussed some aspects of 
thè money supply theory. One obvious difference between thè 
supply and demand for money is that thè supply can, in theory, 
be rationalized by thè seignorage which it gives its supplier.
The Central Bank, as well as thè private banks, gain thè 
difference between thè printing and administration costs 
(plus interest eventually) connected to their liabilities 
and then, thè earnings form their assets.

No such direct or concrete gain can be particularized as thè 
basis for thè demand for money. From an unreflective view- 
point, holding money looks like sacrificing either consump- 
*tion or interest. In fact, this is thè problem in thè generai 
equilibrium theory, where one can hardly find a reasonable 
explanation for thè existence of a demand for money.

As early as in 1932, Hicks stated that "thè use of money is 
inconsistent with economie equilibrium" (Hicks, 1973, p. 4).
We must, therefore, search in disequilibrium economics for 
thè theory of thè demand for money. As emphasized in thè 
methodologicai section, thè analysis of "thè reai world" is 
essentially a disequilibrium analysis, where uncertainity 
caused by lack of information concerning actual and future 
transactions is one of thè main factors explaining thè 
behaviour of economie units. In thè following, we will attempt 
to elaborate thè motives for demanding money as a function 
of thè desire to reduce this uncertainty.
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Traditionally , thè motives for demanding money have been 
separated into transaction and speculation motives, a very 
important but somewhat confusing distinction. The two pro- 
perties of money behind this diVision are, of course, means 
of payment and a certain store of value. That thè distinction 
is relevant can be seen, for instance, in that thè demand 
for high-powered money by firms and households can only be 
rationalized from thè quality as special means of payment 
because there are other stores of value which are e^ually 
certain but give a yield, e.g., time deposits. On thè other 
hand, this separation should not be overstated. In a more 
thorough analysis of thè demand for money, two further 
motives, which tend to blur this distinction, should be 
s*tressed.

2.3.4.b. The Precautionary Motive

This motive is closely linked to thè concept of uncertainty - 
that "we simply do not know” what will happen in thè future. 
Liquid funds are kept, not only for a rainy day, but as an 
insurance against uninsurable events.

22.3.4.C. The F inance M.otve

It is not only thè actual transaction, but also planned 
transactions, which can affect thè demand for money. When a 
firm plans to undertake some reai investments, it must collect 
a basis of liquid funds and establish credit lines in advance. 
Thus, thè money is held today with thè purpose of buying some 
reai goods in thè future.

An other substantial difference between thè motives should 
be emphasized: that thè demand for money as means of payment 
has a mòre intermediate character and is more closely linked 
to thè reai flows, whereas money as a store of value is a part 
of thè portfolio and is, therefore, a much closer substitute 
for other stock variables, e.g. financial assets.

1 Cf. Jespersen,1975, pp.117-21.
2 This motive is neglected in textbooks, but origins from 

Keynes,1937a and Keynes, 1937b and has been revived by 
Davidson, 1972.
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One would perhaps say that money as means of payment facilitates 
thè corniti un ication of flcw—information through thè economy. The 
number of transactions and thè amount of information concer
ning relative prices are reduced when all goods are exchanged 
for thè same object, i.e., money. On thè other hand, as we 
saw in thè Clower model, thè use of money can, in some cases, 
also block thè relevant flow-information. The unemployed are 
not able to communicate their demand directly to thè firms. 
Unfortunately, those who want more bread cannot go to thè 
bakery and offer so much work in exchange for so many 
loaves. But, in generai, it is wrong to claim that money is 
thè cause of^missing uncertainty about relative prices and 
thè low chance of~~double coincidence of wjshes will always 
make a barter economy inefficient compared to a money 
economy (Brunner & Meltzer, 1971, p. 801) .

2.3.4.d. A Certain Store of Value

In some ways thè demand for money as a store of value is 
caused by its intrinsic value. Purchasing power stored in 
money is transferred in liquid form into thè future. The 
use of money reduces thè capitai uncertainty as far as 
possible1 because thè store of value can at any time be
changed into means of payment at par without any uncertain
ty. This is a decisive property behind thè finance motive.
When holding money, firms do not run thè risk that thè 
value will fall before thè reai investment is executed.
Much thè same can be said about thè precautionary motive, 
which explains why money is kept as a safety belt. If thè 
value of thè funds were uncertain, it would then be neces- 
sary to keep a larger amount of thè wealth for this purpose.

As a final point, there exists thè 'speculative' demand
2for money, derived from a desire to obtain thè highest yield 

from thè idle part of thè wealth, i.e., those assets which 
are kept for optimization of thè financial portfolio.

1 How price expectations can affect this statement will be 
discussed later.

 ̂ Cf. p. 70 below.
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Thus, money as a store of value can be much more broadly 
defined than as means of payment. The cruciai characteristic 
is thè certain value of capitai. Quite a number of assets come 
into consideration. A three-month Treasury Bill will have a 
safe value if thè funds are not planned to be used before 
three months' time. There is, of course, no clear-cut border 
line between thè three motives for demanding money as a 
store of wealth. To some extent, they reinforce one another - 
for instance, when thè uncertainty towards thè expectations 
of thè future yield of bonds increases.

A counterpart to thè role of means of payment as an inter- 
mediary of flow-information is difficult to find in thè stock 
Gontext. In classical theory, it was assumed that a rise in 
thè rate of interest was a sign of investment running ahead 
of savings, i.e., a change in thè intertemporal preferences 
of thè society. But since thè introduction of thè Keynesian 
portfolio selection theory and thè more elaborated demand 
for money, a rise in thè rate of interest proves a very 
equivocai sign. A change in thè rate of interest can, of 
course, stili convey change in thè intertemporal preference, 
but it can, as well, be caused by a shift in thè liquidity 
preference or by a change in thè expectations concerning 
thè rate of inflation.

To summarize, thè demand for money can be derived from thè 
imperfect functioning of thè market economy, but thè two 
different qualities should be clearly distinguished. The 
demand for means of payment is a consequence of thè market 
participants' limited knowledge concerning relative prices 
and other participants' preferences and creditworthiness.
The demand for an asset as a certain store of value results 
form thè lack of forward markets and thè limited knowledge 
of future events. In thè latter respect, we can work with a 
much broader definition of 'money' than merely as means of 
payment. Here thè time dimension is important - depending 
especially on thè planning period, because all assets with 
a shorter period before maturity than thè holding period 
can be regarded as safe assets.
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2.3.5. The Supply of Other Financial Claims

Above, we have rather thoroughly analyzed thè properties of 
money. We will now more skechily describe thè other components 
which can form thè wealth of a society. First, thè fundamental 
difference between reai and financial assets will be discussed. 
Later, thè motives for supplying non-monetary claims will be 
analyzed, with special reference to thè distinction between 
stock and flow variables.

2.3.5.a. The Private Non-Financial Sector

The wealth of thè private sector is made up of reai assets 
v^ithin this sector and thè net-claims on external sectors.
Reai assets differ from finaucial ones in that there is a 
creditor, but no debtor. The creditor is, of course, thè 
owner, and thè reai assets add to his wealth. In so far as 
his net wealth is smaller than thè value of thè reai assets, 
he needs to obtain finance from outside. This can be realized 
by issuing a financial claim wherein he is thè debtor, and 
thè buyer of thè claim is thè creditor.

An obvious disproportion exists when one looks at thè reai 
amount of capitai in comparison with thè financial strenght 
of a single firm in modern business. These financial con
straints can be relaxed by issuing equities, which make thè 
reai capitai more liquid and divisible and, as a result, 
more attractive to households.

When thè price of equities or réal assets changes, thè 
owners make capitai gains or losses which are not counter- 
balanced by thè opposite experience of any debtors. This 
means that thè wealth of thè private sector fluctuates in 
relation to thè development of thè stock market.1

1 In thè FMP-model of thè American economy, thè change in 
equity prices significantly affects thè behaviour of thè 
consumers.
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The motives for supplying financial assets other than equities 
can be divided into two categories: 1) to obtain finance which 
makes effective thè demand for some reai assets, and 2) thè 
reailocation of thè financial portfolio. Ad 1) At thè micro 
level, a firm or a household will seldom issue a bond (or 
some other financial claim) merely to increase thè cash 
balance. The purpose will be to obtain thè necessary finance 
to undertake some reai investment (or durable consumer goods) 
which cannot be paid for out of thè current profit (income).
At thè macro level, this increased supply of bonds will - 
ceteris paribus - show up either as a (slight) tendency 
towards higher interest or an increased amount of money. The 
latter will be thè case when thè financial (or external) 
sector buys thè bond.

The normative theory of how business should finance its reai 
capitai is a difficult task which will differ from country to 
country, depending on thè specific institutional frameworks 
and traditional behaviour. As a generai observation, one may say 
that it, can reduce thè uncertainty by issuing claims with a 
time until maturity of approximately thè same length as that 
of thè reai asset. Then thè financing costs are known (assuming 
it is a fixed interest bond) and thè size of thè repayment of 
thè loan is tied to thè depreciation of thè reai assets. The 
latter is an advantage as long as thè financial system is not 
efficient enough to make it possible to continuously correct- 
a discrepancy between thè repayment and thè depreciation. The 
proportion of own capitai (equities) to borrowed capitai is 
conventionally regarded as important, but, following thè 
Modigliani-Miller Theorem (cf. Goodhart, p. 75), thè demand 
side will equalize thè returns, making thè choice of financial 
source unimportant. However, this theorem relies on a number 
of restrictive assumptions, thè following of which, at least, 
should be mentioned: thè firm's future earnings can be de- 
scribed by a probability distribution; thè firm cannot go 
bankrupt; and thè tax laws are neutral towards different 
financial patterns.
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In generai, thè household sector will have a financial sur
plus in connection with its status as a net-saving sector, and, 
therefore, does not, at thè macro level, need to supply finan
cial claims. At thè micro level, purchases of either a home or 
some durable consumer goods, will make thè single household 
run a financial deficit.

How home building is financed differs enormously from country 
to country. In thè Danish case, thè main part of thè cost is 
financed by issuing bonds through special institutes. These 
bonds have a period between ten and thirty years until maturi- 
ty, and their marketability is high because thè institutes 
have standardized thè terms, and thè debt-issuers (home owners) 
h^ve a common responsibility for thè debt.1 The remaining costs 
have to be financed either through previous savings or by 
issuing personal claims, which have a lower degree of liquidity 
than thè bonds.

Durable consumer goods are financed by drawing on thè house
holds1 own resources (e.g., bank deposits), by a hire-purchase 
arrangement, or by a bank loan. In thè last case, thè amount 
of money will - ceteris paribus - increase.

The private non-financial sector can also issue claims with 
thè purpose of portfolio readjustments. Then thè economie 
units act more or less as a financial intermediary, except 
for buying equities with thè aim of gaining command over 
thè actual business - which, in fact, is more like a reai 
(second hand) investment.

2.3.5.b. Financial Intermediaries ,

The financial intermediaries owe their raison d'etre to thè 
fact that thè future is uricertain and thè information liuited. 

'They can bridge thè different wishes of households and firms

1 This makes private bonds as secure as Treasury Bonds.
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by investing in information gathering and utilizing thè law 
large numbers. They supply claims on themselves which have 

thè characteristics of being rather liquid. This quality 
satisfies thè wishes of a large number of small households 
with a more or less temporary financial surplus in which thè 
actual yield is of secondary importance. On thè other side of 
thè intermediary balance sheet, we find firms (and thè like) 
with a financial deficit which they wish to have financed over 
a longer (even indefinite) period, with a relatively low 
security backing, but are willing to pay a somewhat higher 
rate of interest.

The banks, of course, are thè classical example of a finan
ellai intermediary. In addition, in a modern society a number 
of specialized financial intermediaries exist who obtain 
specific knowledge within different fields of business 
activity. They gain thè necessary funds either by accepting 
deposits or by issuing equities.

Contrary to firms and households, thè transactions of thè 
financial intermediaries are only related to balance sheet 
(stock) readjustment or expansion, but are not caused by flows 
of financial surplus or deficits.1

2.3.5.C. The Public Sector

In principle, thè budget of thè public sector could be re
garded as similar to thè balance of payments. The current 
account is matched by thè public demand for goods and ser
vices minus net tax receipts. The items in this part of thè 
budget affect thè income formation of thè private sector.
When thè account is in thè red, it shows a financial deficit, 
i.e., that public investment is larger than public savings. 
Somehow this deficit must be financed. Here we should distin
guish between locai authorities and thè centrai government.

1 Normally, financial intermediaries will have a financial
surplus consisting of retained profits. If tl*ey have a rather 
large portfolio of assets with variable values, thè size of 
capitai gains/losses can fluctuate greatly from period to 
period, but these changes do no have to affect thè financial 
position because such changes in thè value are automatically 
invested in thè assets which actually change in price if no 
discretionary actions are made.
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The former have no direct access to thè printing press and 
are, therefore, in a financial situation somewhat similar to 
a private firm: it can only d o s e  thè financial gap by issuing 
claims (e.g., bonds and bank loans) or run down accumulated 
funds.

In thè following, we will consider thè actions of thè govern
ment and thè Central Bank together because in most countries 
there is a high degree of coordination.1 When thè government 
buys goods and services, it normally has to pay with high- 
powered money; thus, if no preliminary actions are taken,
thè amount of money will increase. To thè extent that_
statistical figures are available, thè authorities can 
undértakè còuntervailing sales of bonds, depending on thè 
preferred development of liquidity and rates of interest. 
Besides thè entailed change in thè wealth of thè private 
sector caused by thè imbalance of thè current account of 
thè public budget, it is difficult to distinguish between 
thè effect of thè supply of money and bonds coming from a 
public sector borrowing requirement (PSBR) and thè Central 
Bank portfolio readjustment. Both should be guided by thè 
intended monetary policy.

2.3.5.d. Claims Denominated in Foreign Currencies

Here we will look at a small, open economy. The supply of 
financial claims coming from abroad is taken as an exogenous 
variable and covers more or less all differing kinds of 
currencies and maturities.

Our nain concern will be thè supply of financial claims by 
national firms, financial intermediaries, and thè public 
sector. In regard to thè latter, this supply has to be seen 
in relation to thè exchange rate system. If thè country 
(government) has committed itself to maintaining fixed 
parities towards other currencies, then it must insure that 
there is always a sufficient reserve of foreign exchange.

1 From country to country there can, of course, be difference 
e.g., in thè U.S.A. thè full amount of thè federai deficit 
has to be covered by thè sale of Treasury Bills (cf. B. 
Hansen, 1973).
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One way of obtaining this is to sell financial claims on thè 
international markets or to create foreign short term assets 
through, e.g., SWAP - arrangement or international organiza- 
tions, etc. This is an exogenous supply of claims determined 
by politicians, but, to some extent, derived from thè private 
sector s excess demand for foreign exchange.

The financial intermediaries' supply of claims in foreign 
currency will frequently be derived from thè private non- 
financial sector. Only large and internationally well-known 
firms have any chance of obtaining funds directly in thè 
international markets. Thus, when a small or medium-sized 
firm wants to supply claims in a foreign currency, it has 
to go through financial intermediary.1

In additon to this custom-derived supply, there are thè 
so-called Euro Banks. These accept deposits denominated in 
foreign currency and form thè basis of thè Euro-currency 
market which we deal with later. (The supply of Euro-curren- 
cies are unimportant in thè Danish case).

Firms may have two main motives for supplying claims denoiuinated 
in foreign currency. One is to obtain cheaper finance if thè 
interest rate is lower atoroad than at home. But thè firms must 
take thè exchange rate risk into consideration. The difference 
in thè level of interest rates can merely reflect thè expected 
development of thè exchange rate. Thus, if thè exchange rate 
does change (e.g. 5%) during thè period, a short term loan 
(e.g. three months) can prove very expensive even when thè 
coupon is low, while a longer term loan is not as burdened 
by thè same exchange rate risk (a 5% change within a 5 year 
period should not be considered a
serious threat). On thè other hand, a 3 month open position 
can much more easily be covered in thè forward market than a
5 year one - where thè market is very thin. When thè position 
is closed at thè forward market, there will be little to gain 
by seeking a foreign loan (cf. chapter 7).

1 In thè Danish case, banks are rigidly restricted as to thè 
amount of foreign debt they are allowed to have. Thus, even 
small firms borrow internationally with a bank guarantee.
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A second motive involves thè wish to match foreign assets and 
liabilities. If a firm exports a considerable part of its pro
duction to, e.g. thè American market, then it can reduce some 
of its exchange rate uncertainty by obtaining loans denominated 
in dollars. As a generai observation, thè high covariance 
between thè value of thè assets and liabilities is one impor
tant way of reducing thè uncertainty (cf. chapter 6.7).

Thirdly, firms can be forced to seek abroad to obtain thè 
necessary finance. This is particularly thè case when thè 
domestic monetary policy is restrictive, e.g., if there is 
a ceiling on thè amount of bank credit or supply of commer
cial bonds. 
t

As final point, it should be emphasized that thè decision of 
supplying claims denominated in a foreign currency can never 
be separated from an overall portfolio evaluation. This point 
of view is, in addition, closely related to thè demand for 
financial assets. On thè other hand, this viewpoint is of 
minor importance when taking into consideration thè fact 
that thè aim of most firms is not to be financial invest
ment funds but, rather, organizations combinine factors of 
production in thè most efficient manner.

2.3.6. The Demand for Financial Assets

As we have seen, thè motives for supplying financial claims 
and demanding financial assets are quite different. In thè 
following section, we will discuss some characteristic fea- 
tures of economie units with a financial surplus. Later, we 
will consider how thè composition of financial wealth can be 
determined. The demand for money has already been analyzed.
Here, we will look at money only as a store of wealth and, 
hence, one possible vehicle of transferring wealth from thè 
present to thè future.

From a demand point of view, what is a financial asset ?
The predominant property is thè ease of marketability. No 
institutional limitations normally exist on thè secondary 
market; thus, a single investor knows that without any
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practical delay he can get rid of a financial asset.1 
Surely, thè uncertainty of thè selling price will depend on 
thè specific asset, but thè important point is that there can be 
no doubt about immediately finding a buyer. This is so because 
of a number of institutional arangements: 1) homogenous goods 
(most of thè assets have no debtor risk; others can be made 
riskless by bank guarantee or mutuai responsibility), 2) 
highly organized marketing, either by daily auctions2 or by 
"buffer dealers" who take up normal excess supply and meet 
normal excess demand (e.g., thè Central Bank ironing out thè

•3daily swings of thè bond market).

A finacial surplus must take a concrete form. The composition 
will depend upon a number of factors, important among which 
is thè expected date of using thè surplus to buy reai goods.
A suitable starting point could be Hick's "A Suggestion for 
Simplifying thè Theory of Money", in which it is recognized 
that thè total portfolio should be allocated in such a way 
that thè expected yield is maximized under thè constraint 
of thè wealth and thè transaction costs of changing thè 
composition.

To clarify this issue, we will further investigate exactly 
what is meant by thè yield and thè holding period, including 
thè uncertainty concerning these two concepts.

1 This is a micro-argument, because thè society as a whole 
cannot rid itself of its financial wealthfran one day to another.

2 In this respect, financial markets can be quite similar to 
thè Walrasian marketing procedure - discussed above p. 9-11.

3 Under severe inflation, some reai assets, e.g., stamps, 
antiques, and land may be regarded and handled as financial 
assets.
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2.3.6.a. The Total Yield

The total yield can be divided into 4 elements: 1) thè con
crete return, e.g., thè interest of a bond, 2) thè expected 
ap-/depreciation, 3) thè liquidity return and 4) storing and 
transaction costs.

The concrete nominai rate of return is determined for thè 
entire lifetime of a bond once thè price is known. Quite thè 
opposite exists with, e.g., a time deposit, where thè return 
can change frcm one day to thè next, but thè capitai value 
remains certain. One might also mcntion thè equities which 
have an uncertain return as well as selling price. The 
efxpected ap-/depreciatlon is a very subjective element of 
thè yield. In thè literature, one distinguishes between thè 
bulls and thè bears. The bulls expect thè price to rise in 
thè future and are ready to buy at thè actual price, whereas 
thè bears act in thè cpposite raanner, and thè market price 
emerges as a result of thè interaction between these two 
groups.1

The liquidity return is another very subjective component, 
and should be regarded in d o s e  relation to thè expected 
holding period of thè financial asset. If thè time until 
maturity is matched by thè holding period, there is no 
nominai uncertainty related to thè financial asset. When thè 
holding period is uncertain, e.g., thè firm has no concrete 
pian for undertaking reinvestment and, in thè meantime, 
accumulates a depreciation fund, then one way of avoiding 
thè capitai uncertainty is to buy assets with a known capitai 
value - typically bank deposits. On thè other hand, this will 
increase thè income uncertainty because thè interest rate 
may change with time. The latter can prove a nuisance to 
people who live Cróm thè return form their financial wealth 
(widows and orphans). When thè exchange rates move, financial assets 
denominated in a foreign currency will be burdened by capitai 
as well as by income uncertainty.

1 If thè bears expect thè price to fall only a little, it may 
prove worthwhile to keep thè bond and obtain thè concrete 
return,if it is larger than thè expected depreciation.
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In periods of inflation, equities may have a relatively 
higher liquidity premium than nominai assets because of 
high covariance with thè price of reai goods. The importance 
of thè liquidity premium’s effect on thè interest rate is 
not so much one of absolute size (how to measure it ?) as 
of thè relative magnitude compared with money. The subjec
tive estimate of thè liquidity premium on money is closely 
related to thè concept of uncertainty.

Transaction and storing costs do not play a significant 
role when analyzing finacial assets. Naturally, they prevent 
investors from rearranging their portfolios every day but, 
due to thè highly organized markets, there are limits to 
thè fees for dealing on thè Exchange. The same applies to 
storing costs, which are negligible and consist mainly of 
theft Insurance.

The tax system does influence thè net-yield of thè financial 
assets. The composition of thè yield on, respectively, thè 
concrete return and thè expected capitai appreciation affects 
thè market price and is determined by thè marginai rate of 
thè predominant buyer (or seller).

2.3.6.b. The Holding Period

The holding period for a reai asset is assumed to be its 
entire economie lifetime. But, for a number of reasons, a 
financial asset is seldom kept until maturity. The demand 
for financial assets is a derived demand, in thè sense that 
financial assets give no satisfaction in and of themselves, 
but merely provide a temporary abode for future reai demand. 
The lack of forward markets makes it impossible to immediate- 
ly realizing thè transactions connecting thè future demand.
In any event, this lack of perfect knowledge concerning thè 
future would make such forward markets rather superfluous.

It has sometimes been stressed (Robinson, 1953, p. 9f)that 
thè portfolio - apart from transaction cost - can be recon- 
sidered every day. This is a dubious argument because thè 
vealth,unless it is used, must be reinvested. Therefore,
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thè wealth owner will make up his mind for thè entire 
holding period of thè financial wealth and then decide on 
thè optimal portfolio in regard to thè total yield. I con- 
sider it important to underline this d o s e  relationship 
between portfolio preference and holding period.

Within thè traditional framework of portfolio theory (cf.
Tobin, 1958, and Hicks, 1967), uncertainty is treated as a 
measurable risk. This concept is represented by thè variance 
of a probability distribution concerning thè expected return 
of thè portfolio. In addition to thè fact that all theory is 
a generalization and stylization, it seems to me that thè 
uncertainty of thè concrete yield (thè ap-/depreciation of 
financial assets, inclusive) is reasonably treated in this 
manner. Information about thè distri butiorv can, to some extent,
be derived from historical experience. Concerning foreign 
assets, I am unsure because thè development of thè exchange 
rate regime can hardly be deduced from thè past. But I dis- 
agree with thè concept that thè liquidity return can be 
satisfactorily described by any mathematical approximation.
The liquidity return of an asset is dependent on thè holding 
period. As long as thè economie unit has only a vague idea 
as to how and when it will use its financial wealth, it is 
impossible to treat it as a probability distribution. We 
dealt with thè same problem when discussing thè precautionary 
demand for money. This was guided by thè same vague attitudes 
towards an uncertain future, which is best described by thè 
now familiar "we simply do not know". In thè empirical section, 
we can perhaps find some probable explanation as to what kind 
of event creates optimism and pessimism among reai investors 
and consurners; but I doubt it will prove a stable relation
ship.

What emerges from thè above analysis is that thè expected 
variance and covariance between financial assets play a role 
in thè allocation of thè portfolio, but they do not allow for 
thè full affect of thè uncertain future. Even for a financial 
intermediate, it would be dangerous to rely exclusively on 
thè probability approach because unforseeable events can





frustate any calculations.1 Thus, although we have not used 
a strict probability theoretical approach, thè outcome will 
be mixed portfolios.

The shorter thè expected holding period of thè financial 
asset, thè more emphasis is placed on capitai certainty. 
Firms producing in tranquil environments seldom have a 
long holding period, and will prefer access to overdraft 
facilities rather than maintain huge financial funds. During 
a recession, when thè basic spirit to undertake new reai 
investments is lacking, this picture, of course, may alter. 
Households which save for thè purpose of self-pension, etc. 
have a rather long holding period, whereas to demand durable 
Qonsuraer goods creates thè opposite holding period.

When tal m g  about holding periods, it is always important
to distinguish between micro and macro reasonings. When thè 
preceding reflection concern thè individuai firm and house
hold, it is more difficult, in regard to banks, to utilize 
a micro viewpoint. The aggregate banking sector has a macro- 
economic position, i.e., although their liabilities from a 
a formai viewpoint are extremely short, they can regard them 
as more or less without a time limit. This also affects 
their preference for a longer holding period of assets, and 
we shall see that banks, in addition to loans, have some 
financial assets with a rather long period until maturity.

2.3.6.C. Expectations.

The expected return from a financial investment must be 
related to thè entire holding period. The question is:
What kind of available information forms these expeetions ?
If thè considered market is not dominated by professional 
speculators, then Keynes' observation stili sounds reason- 
able: "Our usuai practice being to take thè existing situa
tion and project it into thè future, modified only to thè 
extent that we have more or less definite reasons for ex- 
pecting a change". (Keynes, 1936, p. 148).

1 If thè Central Bank has obliged itself to be a
lender of last resort, then a safety net beneath thè 
banks is created v/hich may make them act as if thè future 
was calculable. _________________________________
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Hicks, 1939, pp. 144-50, was rather sceptical about this 
simple "psychological" theory, feeling that thè rate of interest 
was then kept hanging by its own bootstraps. He preferred to 
postulate that thè long term rate was an average of thè ex
pected short termrates over thè considered period. He regarded 
this as an improvement because he assumed that thè short term 
rate was exogenous and determined by thè monetary authorities, 
by means of which thè expectations gained a peg on which to 
hang.

Kaldor elaborates this approach in realizing that from thè 
demand point of view, thè liquidity premium is higher on a 
short .than a longer term bond. Thus, thè long term interest 
rate cannot simply be an average of thè expected short term 
rates. He proposes that some kind of risk discount (for thè 
uncertainty of thè capitai value until thè time of maturity) 
should be subtracted from thè yield of long term bonds. This 
risk discount will rise with thè length of thè bond, which 
explains thè shape of thè yield curve. The risk discount 
makes up a part of thè liquidity premium discussed above.

figure 2.4.

The "normal" interest rate curve,

When thè length exceeds a certain number of years, thè risk 
discount is assumed to be Constant, which explains thè curve 
becoming horizontal.
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One could add that full understanding of thè interest rate is 
not achieved before supply factors are also analyzed. This gives 
further support to thè shape of thè "normal" curve because of 
thè suppliers' fundamental preference for a relatively long 
duration of liabilities.

2.3.6.d. Speculation

Speculation as an economie activity should now be discussed in 
order that thè difference between financial investor and specu- 
lator can be established. In my opinion, speculation is an 
attempt to benefit from knowing, better than thè market, what 
will happen in thè future. A pure example is when forward 
marjcets exist because then we do not confuse thè issue by thè 
use of funds. In thè fojward market for foreign exchange, thè 
speculator may buy or sell currency without possessing one 
single penny. (In many countries, this activity is regulated 
by margin requirements, etc.) This situation constitutes 
gambling, and I think one must be a risk-lover to participate 
in thè game. Where forward markets do not exist, thè speculator 
must invest some funds, which can place a limit on thè extent 
of thè activity. The speculator is only interested in thè day- 
to-day capitai gain; he has no ultimate reai goal other than 
increasing his living standard or wealth. Therefore, asset 
markets dominated by speculators can - from a reai point of 
view - act quite irrationally because of thè psychological 
game of who knows best, what thè average thinks that thè 
average thinks of thè future price (Keynes, 19 36, chapter 
1 2) .

The Keynesian concept of a speculative motive for demanding 
money is, therefore, hardly compatible with this view of 
speculative activity. Holding money may help one avoiding a 
loss, but seldom yields a capitai gain. Only in cases of 
generai price deflation is this possible. On thè other hand, 
for thè financial investor who tries to maximaize thè total 
yield (inclusive of thè subjective liquidity premium), it is 
rational to keep a varying part of thè portfolio in money.
But to cali this a speculative demand is a semantic twist, 
obscuring thè subjective nature of thè money demand, which 
ranges much further than ìuerely an estimate of tomorrow's
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price of asset.

2.3.6.e. Capital gains/losses

As a final point of this section, we will deal with capitai 
gains/losses. This may be done at different levels of abstrac
tion. One observation, however, is cruciai: No matter what 
kind of capitai gains individuals experience, thè country as 
such is no richer for thè same.1

Captial gains on reai assets result from a relative price 
increase, as compared to consumption goods or wages. But, to 
thè extent that thè assets are perishable, thè owners will re- 
invest at thè higher price level. Land and buildings are almost 
perpetuai, so here one may experience a capitai gain/ìoss. 
However, certain difficulties in realizing these gains exist 
because if many people want to take advantage of thè higher 
prices, it will immediately lower them. The individuai equity 
or land owner may feel richer,2 but he is, in a sense, trapped 
by alocking-in effect which forces him to invest thè wealth 
increase in thè specific asset which has risen in price. Take, 
for instance, thè rather drastic increase in thè price of 
private homes, which does not make thè owner any richer as 
long as he wants to keep his housing standard unchanged. On 
thè other hand, he can improve his welfare (compared with an 
equally situated tenant) by substituting his consumption to
wards goods which have fallen relatively in'price.

1 This statement must be modified in two respects. First and 
most obviously, thè net claims of thè private sector on thè 
external sector prove thè basis of capitai gains/losses. But 
thè claims on thè government are tricky because thè reai level 
of future taxes can be changed in accordance with thè reai 
value of thè public debt. Thus, only net claims on foreign 
countries provide a clear-cut case.

2 Leijonhufvud, 1968, has some subtle arguments regarding a 
positive wealthe effect of a fall in thè reai interest rate - 
indetified as thè intertemporal preference. This is so because 
thè assumed lifetime of reai capitai (equities) is longer than 
thè individuai household's consumption plans.
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Between debtors and creditors, considerable capitai gains/ 
losses can occur. The habit of fixing thè nominai value of thè 
debt creates a background in which unanticipated changes in thè 
interest rate and inflation can influence thè wealth (and income) 
distribtuion of a society.

In an inflationary society, thè nominai interest rate should 
mirror thè sum of thè expected reai interest rate and thè 
inflation rate over thè holding period for thè holder, and thè 
period until maturity for thè supplier. If either thè period 
or thè expectations differ, thè agreed nominai rate may be 
favourable to both. When thè actual events diverge from thè 
expectations, there is a basis for capitai gains and losses.
The* typical situation until recently was an underestimation 
of thè actual inflation rate, which made thè fixed interest 
rate look ridiculous, and provided huge capitai gains
to thè owners of thè reai assets who had borrowed at fixed 
rates.1

In a society with unpredictable rates of inflation, a finan
cial system in which thè nominai interest rate is fixed for thè 
entire redemption period will increase thè uncertainty for thè 
borrower, as well as thè lender. The best way of reducing 
this uncertainty would be to link thè capitai value of thè 
debt to thè underlying reai asset and, conversely, link thè 
capitai value of thè creditor's claim to thè consumer price 
index.2

Such a change in thè financial system would imply that thè 
uncertainty was only related to thè prediction of thè reai 
interest rate. In that case a fixed reai rate system would minimize thè 
uncertainty in relation to thè borrowers who have undertaken 
a reai investment, but then thè lenders are burdened by un
certainty to thè extent that they estimate thè development in 
thè reai rate of interest wrongly. The latter effect will be 
more pronounced thè more thè holding period differs from thè 
redemption period of thè financial asset. The situation is

1 The Danish Economie Council has claculated that a familv who 
bought its house in 19 60. is today approximately 30% better off 
than a similar familar who remained as tenants during thè 
same period.

2--mi—  — ì-T j— — 11 X!_rmaranfoo_anv_^i screnancv.___________________
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quite thè oppostie when also thè reai interest rate is 
flexible, e.g., on bank loans. Then it is thè reai investor 
who take thè risk of capitai gains/losses.

2.3.7. Summary

In this section we have been approaching some cruciai properties 
of thè financial sector in relation to thè charactiristics of 
claims, agents, and institutions.
Concerning claims we have circled around a proper definition 
of money and are tempted to conclude that this concept should 
only be used for means of transactions which settle an account 
definitely. Whereas thè property of being 'a certain store of 
value' depends to such an extent on thè planned holding periods 
that no firm definition can be given, thus thè identification 
of specific assets as money in that respect cease to be mean- 
ingful.
International financial transactions should be seen in thè 
light of being one integrated part of thè functioning of thè 
financial sector. Firms borrow abroad when they can obtain a 
better composition of their liabilities - either through lower 
expected costs or by reducing thè mis-match of future receipts 
and costs with regard to thè exchange rate risk. Likewise, 
households (surplus units) can increase their total utility from 
their portfolios by demanding foreign assets.
In fact, as a part of our search for welfare improving (uncertainty 
reducing) institutional changes international capitai flows may 
have some positive contributions by reducing thè covariances within 
thè balance sheets of thè individuai economie units. But this 
financial aspect of international transactions has to be appraised 
in a more total setting which points at an investigation of 
balance of payments theory.
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2.4. CONVENTIONAL AND MORE RECENT THEORIES OF THE BALANCE 
OF PAYMENTS ADJUSTMENT

2.4.1. Introduction

In an attempt to place capitai flows in a more comprehensive 
framework, we will look at a number of theories concerning 
thè balance of payments. This will be done with thè purpose 
of avoiding thè pitfalls involved in a partial-model analysis 
of capitai flows, which omits simultaneous effects. In many 
senses, a parallel problem^ exists when investigating thè total 
balance of payments without taking into account that such an 
analysis cannot be done satisfactorily without being part of a 
full scale macroeconomic model. Accordingly, some of thè 
preceding theories will be criticized for not being "generai" 
enough in their approach.

In addition, thè logie of thè balance of payments accounting 
system implies that no single item can be regarded separately. 
Because of thè ex post character of thè balance of payments 
figures, one item can never be registered without a simultaneous 
recording of another. Only supply and demand which has been 
effective will appear in thè balance of payments, together with 
thè financing source. For this purpose, it would have been 
useful if thè national accounting system had been constructed 
on thè same principle, insofar as it also has an ex post 
character1.

Within this ex post system, we encounter a requirement for 
over-all balance, i.e., thè aggegate sum of outlays and receipts 
equals zero. Apparently, no such restriction works on ex ante 
behavioral equations. The link between ex ante relations and

Some countries do publicize yearly flow-of-funds tables, 
but that is not thè case in Denmark
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ex post observations can be created .either by making one item 
on thè balance of payments residually determined or by inter- 
preting a discrepancy as an unexplained (perhaps stochastic) 
difference. Sometimes, thè bridge between thè deterministic 
(ex post) world and thè behavioristic (ex ante) world is 
extremely difficult to make in a consistent manner and, there
fore, is a source of much confusion.

Furthermore, thè items for import and export of goods should 
not be considered independently of thè national market for 
tradeable goods. The imported amount of internationally traded 
goods can only be explained as a result of thè interplay between 
thè total demand and thè total supply, of which foreign producers 
form a part. Correspondingly, thè capitai import can
not be regarded independently of thè total demand and supply of 
finance. Thus, thè working of thè domestic financial sector is 
a necessary element in explaining capitai flows.

To make a planned demand for a foreign good effective, inter
nationally accepted means of payment are needed. These are 
obtainable in thè currency market for convertible exchange.
If thè exchange rate is free, thè price of foreign currency is 
a private "problem", whereas fixed rates require public inter- 
vention and a currency reserve (which is a public "problem").

One final remark concerning thè institutional framework behind 
thè balance of payments remains: Normally, it shows thè trans
action between thè considered country and thè world around it.
Our main interest is only thè private sector or, more precisely, 
thè private capitai import. Thus, thè public sector’s trans
actions must be separated. This distinction is made partly in 
an attempt to limit thè scope of thè work and partly because 
thè motives behind thè public sector's actions are quite 
different from those of thè private. This is not to say that 
we will omit an analysis of how different politicai initiatives 
influence thè private sector, but only that this will be done 
more systimatically at a later stage (cf. Chapter 8).
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2.4.2. The subdivision of thè balance of payments

The balance of payments will be considered in three categories:
1) thè current account, 2) thè capitai account, and 3) changes 
in thè reserves of foreign exchange.

The current account contains all items which affect thè level 
of income and thus represent thè influence on actual welfare.
It consists of flows of reai goods and services which occupy 
factors of production and flows of interest and dividend pay
ments, which also represent reai transfers.

The capitai account is determined partly by thè wealth (port
folio readjustment) and partly by adjustments to changes in thè 
wealth which, among other things, are derived from thè balance 
of thè current account. Therefore, thè capitai account should 
be seen as a mixture of stock adjustment and continuous flows.

Conceptually, thè changes in thè reserve of foreign exchange 
are a part of thè capitai account. But, as in thè previous 
section (2.3.), where we considered thè supply and demand of 
money separately, it proves convenient to look very carefully 
at this item. This division is particularly useful when dis- 
cussing thè "Monetary Approach to thè Balance of Payments".

At various times, different sub-balances have been emphasized 
as most important in thè analysis of thè adjustment process 
towards equilibrium1 . A common feature of these theories of 
thè balance of payments adjustment is thè utilization of either 
a static or comparatively static model as thè framework for 
thè analysis. For this reason, these theories could be criticized

1
"Equilibrium" is here used somewhat differently than in 
Chapter 2.1., where it was regarded as a behavioral pre- 
sumption for thè analysis of a steady economie situation, 
whereas equilibrium in relation to thè balance of payments 
more precisely expresses equality between outlays and 
receipts at one of thè sub-balances. It would, perhaps, 
be better to use thè term "balance" instead of "equilibrium” , 
but "balance of payments balance" sounds a bit awkward.
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in accordance with our discussion in Section 2.1. and 2.2. 
above. However, for thè sake of simplicity, I will concen
trate thè exposition of thè theories on thè assumption that 
equilibrium models provide useful tools for thè balance of 
payments analysis, and postpone thè discussion of this assump
tion until thè end of this chapter, asking thè reader to keep 
in mind thè arguments of thè previous sections.

Furthermore, to render thè investigation of thè conventional 
theories comprehensible, I will utilize a number of designa- 
tions for thè different theories of adjustment of thè sub- 
balances.

Current account:

1. Purchasing Power Parity
2. Elasticity Approach
3. Income Power Parity (Absorption Approach)

Capital account:

4. Portfolio Readjustment Approach (stock adjustment)
5. Wealth Power Parity (continuous flow adjustment)
6. Money Power Parity (Monetary Approach)

1-3 are concerned with thè adjustment of thè current account, 
4-5 treat thè adjustment of thè capitai account as thè main 
factor, whereas 6 focuses on thè money market and thè flows of 
foreign exchange.

Even though some of these designations are self-invented, they 
all have a firm basis in thè literature, although sometimes 
under another heading, which is indicated in brackets.

Before moving on to a detailed discussion of thè different 
remedies for restoring balance of payments equilibrium it
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should be mentioned that thè assumption concerning thè exchange 
rate system is, unless otherwise noted, that of a fixed or 
adjustable exchange rate. Within a regime of free floating 
exchange rates, there will, in a narrow interpretation, be 
no balance of payments imbalance. However, a number of resultant 
difficulties may develop in thè wake of floating exchange rates, 
which I shall mention later.

2.4.3. Purchasing Power Parity

The crude version of thè Purchasing Power Parity hypothesis is 
a very straight forward way of calculating thè assumed equili
brium exchange rate. The basic idea comes from Cassel ("thè rate 
of exchange between two countries will be determined by thè 
quotient between thè generai levels of prices in thè two coun
tries" - 1916, quoted from Balassa, 1964, p. 192). Taking two 
countries with quite similar economie structures and per capita 
reai income, it sounds reasonable that thè price level in coun
try A irultiplied by thè exchange rate will approximate thè price 
level in country B to secure equilibrium at thè current account.

(1) P x e = P*; where P - country A's price level; e - thè
exchange rate; and P* - country B's price 
level

Equation (1) states thè absolute version of thè Purchasing Power 
Parity hypothesis, but when thè countries differ in size, open- 
ness, and economie structure, there can hardly be reason to 
expect thè absolute version to hold good. Therefore, a relative 
hypothesis may prove useful. Within this, only changes from 
some basic period are considered to affect thè balance of pay
ments and thè equilibrium rate of exchange.

(2) dp x e + p x dp + de = <3p *

It is not immediately obvious what price index should be used 
to fulfill thè hypothesis. If only thè price index of inter-
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nationally traded goods is used, it is of little importance
to demonstrate that thè price, except for transportation costs
and duties, is equal around thè world. This is merely a sign
of an effectively organized market. To give thè hypothesis
some content, either thè consumer price index og a unit cost 2index should be used.

Balassa, 1964, emphasizes that thè calculation of thè "equili
brium" rate of exchange from consumer prices would be biased 
if no correction were made for thè differences in thè price 
level of non-traded goods. He demonstrates that within a coun
try, thè relative price of traded and non-traded goods depends 
on thè level of per capita income. In countries with a low 
level of income, non-traded goods and, particularly, services 
are relatively cheaper compared to high income countries (pp- 
195-200). Thus, a calculation based on consumer prices will lead 
to an overvaluation of thè currency of thè high income countries3 .

P - price index for traded
(3) e = (P/P*) x (6/0*); where 8 = PT/P. goods

P - overall price index

The Wholesale price index is relatively more affected by 
traded goods and, therefore, not very representative

2 Often unit labor cost is recommended, but this index does 
not take into account normal profit or thè interest rate.
Thus, thè GDP-deflator is a better index of thè "unit value- 
added"

 ̂ Accordingly, income comparison between countries based
on "equilibrium" values for thè exchange rate will under- 
estimate thè reai income level in low income countries, 
precisely because of this difference in relative prices 
within countries at different reai income levels (cf. David ,1972]
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With time, due to thè tendency towards equal wage rates within 
a country, there seems to be a positive correlation between 
growth in productivity and thè consumer price rises (Balassa, 
1964). In this respect, thè relative hypothesis is also mis- 
leading, distorting thè picture of how thè exchange rate should 
be changed in order to restore thè balance of payments equili
brium1 .

Depending on thè school of thought to which one belongs, thè
Purchasing Power Parity hypothesis can be formulated in more
elaborate ways which take into account some of thè weak points

2of thè unsophisticated versions .

The monetary school claims that nominai disturbances come only 
from thè money market. They assume thè quantity theory to hold 
good and, hence, there is no money illusion in thè demand for 
money equation. In this case, thè money market can be described 
by thè following relation:

(4) M = P x L (....), where M is thè nominai money supply, and
L thè reai demand for money

Substituting thè expression for thè price level into equation 
(3), we get:

(5) e = (£ / £*)x(0/e*)

From this equation, we can see that pure nominai disturbances 
mirrored by changes in thè money supply will result in a need 
for a proportional change in thè exchange rate; but changes in 
thè reai part of thè economy reflected by thè demand for money 
can, as well, entail a correction of thè equilibrium rate.

The development of thè dollar within thè last decade can, 
to some extent, be explained more accurately by thè 
differences in productivity gains. When using thè consumer 
price index, thè development seems confusing
An entire issue of thè Journal of International Economics, 
1978/2 is devoted to further theoretical and empirical dis- 
cussions of thè validity of thè PPP-hypothesis, but without 
being conclusive (cf. below)
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Correspondingly, if thè nominai disturbances are assumed to
originate in thè labor market, thè equation can be circum-

wscribed, utilizing thè reai wage w = where W is thè nominai wage

(6) e = <; / j£> * O/S*!

Again we see that thè nominai factors can affect thè equilibrium
rate, but reai changes mirrored by thè reai wage, e.g. productivity 
gains, cannot be overlooked (cf. Dornbusch & Krueger, 1976).

In relations (5) and (6) we have highlighted thè factors in which 
changes could cali for an exchange rate correction. This im- 
plies a one way causality from money, wages and/or thè reai struc- 
ture of thè economy to thè exchange rate; but before any useful 
conclusions can be drawn, thè repercussions of thè exchange rate
changes should be investigated. The theory of thè elasticity
approach, which we shall discuss next, takes into consideration 
how thè balance of payments is affected by a devaluation (or re- 
valuation) and to what extent thè assumption of one price for 
internationally traded goods is cruciai to thè conclusion (thè 
terms of trade effect)1.

In fact, until now only thè trade balance has been considered, 
and all other items of thè balance of payments have been assumed 
to be out of thè picture or in permanent balance. Some structural 
disequilibria at e.g. thè capitai account would cali for a counter- 
vailing state of thè trade balance. It is also important to 
detect eventual dependencies between thè exchange rate and thè 
other items of thè balance of payments.

The two relatively modern originators of thè PP P-hypothesis2(Cassel, 1916, and Keynes ) were both well aware of most of these 
reservations regarding thè simple version of thè theory. But

1 For a more comprehensive survey, see Officer, 1976
2

Keynes, 1923, pp. 80-86
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they both wrote in thè World War I era, wherethè pure nominai 
changes within thè countries predominated1 , and, therefore, 
gave thè main explanation to thè development of thè exchange 
rate.

For a more recent proposai regarding thè practical use of thè 
PPP-hypothesis, it should be mentioned that thè OPTICA-group 
recommends thè use of Wholesale price indices for thè computa
tion of intervention rates within thè European Community (See 
Thygesen, 1978a).

In sum, thè usefulness of thè PPP-hypothesis in calculating thè
"equilibrium" rate of exchange —  if it exists at all —  is con-
ditioned by thè rather strict assumptions associated with it.
We have seen that extensive overall inflation resultant from
fiscal and monetary shocks or large wage/cost increases may ful-

2fili these assumptions. Yet, many biases are present . Firstly, 
thè problems related to thè base-year. In theory, this year is 
assumed to be characterized by "equilibrium". Secondly, structura] 
changes within thè economy during thè considerd period affect 
thè trade balance. Finally, thè development of other sub-balances * 
may, at least for a transitory period, cause a surplus/deficit 
on thè trade balance to be desirable.

The most recent development within this area has revealed that 
thè use of PPP-theories is no longer only a question of how thè

The English Consumer price index (1913 = 100) went up to 310 
in March 1920, then down again to reach 156 in September 1922 
(Keynes, 1923,p. 84). Here we also find one explanation as to 
why contributors to thè above mentioned special issue of 
Journal of International Economics arrive at such differing 
empirical results. Frenkel, 1978, works with figures for thè 
period 1921-1925, when thè variance of price fluctuations 
dominated thè variance of reai fluctuations, and hence provides 
evidence supporting thè PPP-hypothesis; whereas Kravis & Lipsey, 
1978 use 1950-1973 as their testing period, and here we have 
only two digitai figures of inflation at thè beginning of thè 
period (Korean War) and at thè end (Vietnam War), and reai 
changes are relatively much more important. Another difference 
is that Kravis & Lipsey try to avoid thè use of price indices, 
which should make thè results much more reliable

Artus, 1978, pp. 297-299, provides a useful summary of these 
biases

2
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thè exchange rate and relative prices move together, but also, 
that thè adjustment of both variables must be analyzed within 
a macroeconomic framework before policy recommendations can be 
concluded1.

2.4.4. Elasticity'Approach

One thing is to demonstrate that thè same price prevails in 
competitive markets, but quite another to analize how a change 
in thè exchange rate will affect thè single items at thè balance 
of payments. The elasticity approach considers this investiga- 
tion of thè trade balance and how, under different assumptions, 
it will react to changes in thè terms of thè trade.

Looking at export and import competing industries, a devaluation, 
without any derived inflationary effects, will make production 
more profitable. To thè extent that thè traded goods are con- 
tracted in international currencies, thè receipts from thè export 
will immediately rise. This is particularly thè case when thè 
small country assumption is a realistic approximation of thè actuaJ 
situation. The price, counted in national money, will rise 
with thè same percentage as thè currency is devalued. Later, 
thè quantity of exported goods goes up, depending on thè steep- 
ness of thè supply curve in thè short and longer run. This will 
add to thè improvement of thè trade balance.

The effect on thè import outlays counted in national currency 
is more equivocai. If thè demand for imported goods is in- 
elastic, then thè outlays will go up —  when thè prices are 
parametric and fixed in foreign currency, this is even more 
likely. The price elasticity depends on, among other things, 
thè opportunities for substitution of import towards domestic 
production. This is thè case with many manufacturedgoods, where- 
as specific raw materials can be very difficult to substitute.
In any event, this process of substitution takes time to 
materialize. Thus, in thè short run, thè price elasticity may 
be rather low.

Dornbusch & Jaffe, 1978, p. 160
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These reflections lead to thè famous "elasticity condition":
That an improvement of thè crade balance in connection with a 
devaluation'will only take place when thè sum of tne price 
elasticities of thè domestic demand for export is numerically 
larger than unity; otherwise, a devaluation will deteriorate 
thè trade balance (see Robinson, 1937, p. 219). When thè trade 
balance is analyzed in this static manner, one can even define
an optimum exchange rate which will maximize thè net receipts.
This optimum rate is'achieve’tì when thè sum is exactly equal to 
unity. Thus, when thè sum is above thè optimum, thè country 
would gain from continuous devaluation until thè sum falls to 
unity and, conversely, if thè sum is below unity (Robinson,
1937, p. 222).

As has been emphasized, things are not that simple. There is 
a number of problems involved in reaching thè above resulti

1. It is a partial analysis
2. Elasticities are point estimates
3. Elasticities change with time
4. Export and import are assumed to be 

initially equal
5. Supply curves can be less than 

infinitely elastic

The most basic criticism of thè simple elasticity approach —  
as well as other single balance approaches —  is its partial 
nature, which never can teli thè entire story.

The trade balance, for instance, cannot be analyzed independently 
of thè capitai account because most international trade is not 
on a barter basis. Any "disequilibrium" at thè trade balance 
has consequences for thè net wealth and hence for thè flows of 
financial assets. (Not to mention thè resultant affects on 
wages and domestic prices from a devaluation.)

The above is merely to indicate thè dimensions of thè partiality 
problem. We will return to thè subject after thè discussion of 
thè "single balance" approaches. We can then better evaluate
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thè usefulness of some of thè theories as building blocks in 
a more generai analysis1.

Lord Balogh, 1951 (Chapt. 13), very strongly emphasizes that 
thè usefulness of "elasticities" as an analytical concept is 
very limited. Given that thè demand curve as such is well 
defined, then thè elasticity changes along thè curve (except 
for thè special case of a hyperbolic curve). Thus, thè elasticity 
will be a function of thè size of thè devaluation. In addition, 
thè possibility of a kinked demand curve should be realized.
This is particularly so in oligopolistic markets where thè 
competitors follow one another when thè price is lowered, but 
not when it is raised. Therefore, a low elasticity which rules 
out thè beneficiai effects of a devaluation does not necessarily 
imply that a revaluation will improve thè trade balance.

Much has already been said in thè literature about thè J-curve 
effect which, in fact, was discussed in J. Robinson's originai 
contribution concerning thè elasticity approach. In any event, 
one important point should be stressed: Elasticities are func
tions of thè time period used within thè analysis. In thè short 
run, thè quantitative changes will have difficulty in being
realized; but even thè price effects may be sluggish if thè

2price of thè goods is contracted i n .thè domestic currency .
One must also underline thè different effects, depending upon 
whether thè country is a price taker or price setter. In thè 
longer run, thè elasticities will probably be more favorable3for thè devaluating country .

Dornbusch, 1975, has alleviated some of thè partiality 
problems related to thè elasticity approach by taking 
into consideration thè substitution between traded and 
non-traded goods and thè income effect. Nevertheless, 
thè financial aspect is missing.

2
Even for a small country like Denmark, this is thè case for 
appr. 50 per cent of thè export and 25 per cent of thè im
port, which makes thè adverse effect more likely (cf. Dan- 
marks Nationalbank, Annual Report, 1976, p. 33, table 6).

3
Some recent studies of thè British and Italian devalua- 
tions point in thè direction of an increased risk of being 
squeezed between thè J-curve effect and a self-defeating 
inflation.
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Lastly, there seem to be two more technical assumptions upon 
which thè simple elasticity rule relies: 1) that export and 
import are of equal size in thè initial situation, and 2) that 
thè supply curve for goods is horizontal (cf. Haberler, 194 9, 
p. 117).

re 1) Normally, thè import will be larger than thè export 
when a country contemplates devaluation. In this case, a 
sum of elasticity of perfect unity will only lead to an in
crease of thè trade deficit measured in national units of 
account. Thus, thè sum must be somewhat higher than unity in 
order to improve thè trade balance. Following Haberler, p. 126, 
thè condition may be put this way:

M( 7 ) x —  + e ^  > 1 - for an improvonent measured in foreign currency

}(
( 8 ) e_jIIp  + eex x m > 1 “ ^or 30 improvement measured in domestic currency

eimp "" demand elasticity of import

eex - demand elasticity for export
X - absolute initial value of export
M - absolute initial value of import

Which condition is thè important one depends on thè nature of 
thè problem under consideration. If thè main question is to 
reduce thè use of foreign reserves, then, of course, it is an 
improvement measured in foreign currency that matters1 . Where- 
as, when thè unemployment problem is in focus, thè national in
come -is of more interest (although thè related development of 
thè income distribution is important), and one should regard thè 
trade balance in national units of account.

1 Perhaps an example will prove useful. Assume that thè demand 
elasticity for import is unity and thè elasticity for export 
is zero. Then both thè export and import revenue measured in 
domestic currency will be unchanged by a devaluation —  and 
thus thè trade deficit. If M > X, then thè conversion into a 
more expensive foreign currency will entail that thè amount 
of foreign currency used for import will decrease more than 
thè amount earned on export falls, and so thè absolute trade 
deficit in foreign currency diminishes.
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(9) B * Y - A, where B - trade balance
Y - total production of goods and services
A - total absorption of goods and services

Changes in these quantities may be denoted by corresponding 
small letters, so that:

(10) b * y - a

It is then argued that thè change in absorption can be divided 
into a reai income dependent factor (c) and a factor (d) consist-
ing of other changes in absorption (cf. above).

(11) a = c • y - d b = (1-c) * y + d1

This is not a satisfactory way in which to analyze thè trade
balance because 1) changes in d will lead to multiplier effects 
so that y is not independent of d, 2) changes in production can
not in and of themselves change thè trade balance but will, more
likely, entail undesired increases in inventories, and 3) thè 
causality between absorption and import is not clearly defined.

It is only in a situation with no idle resources, i.e., full 
employment in connection with no terms of trade effect, that 
equation (11) proves useful: when thè country devaluates, thè 
reai production is assumed to stay Constant. In that case, thè 
d is only affected by changes in reai cash balances, redistribu- 
tion of income from wages to profit and, eventually, higher 
taxes.

This is, of course, why thè absorption approach is quite popular 
' • J. ' ;

v *  < —  - /  K, ^  •' A.i* ‘ t_

C <■
1 NB! It is no longer an identity but rather an equilibrium 

condition.
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re 2) The above stated condition for improvement of thè trade 
balance in connection with a devaluation has resulted from thè 
assumption that thè supply elasticities are infinite. Nothing 
unambiguous can be said about how a smaller supply elasticity 
will affect thè trade balance. The results will depend upon 
supply and demand elasticities. When thè demand for export has 
a low elasticity, it is advantageous to have as small a supply 
elasticity as possible. On thè contrary, when looking at thè 
demand for import, thè more inelastic thè demand, thè better it 
is to have an inelastic supply curve S2 for import. Then thè 
foreign producers must give up a part of thè gain frcm higher prices 
by a smaller reduction in output > P^.

Figure 2.5.
The importance of thè elasticity of thè supply curve
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Thus, even if one could calculate thè "equilibrium" exchange 
rate from thè purchasing power parity, thè adjustment of thè 
trade balance would stili not be straight forward. When thè 
elasticities are small or thè assumptions of no derived infla
tion are too unreliable, then we cannot draw any straight forward 
conclusion about thè relationship between trade imbalances and 
thè size of devaluation either in thè short or long run.
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2.4.5. Income Power Parity

Let us consider two countries which are identical in relation 
to factor endowment, price and wage level and all marginai 
propensities (inclusive of import). The only difference is 
that Country A has full employment, whereas Country B has 
10 per cent of factor underutilisation1. In this case,
Country A will run a trade balance deficit towards Country B 
because there is no equality in income power. However, cal- 
culating thè "equilibrium" exchange rate from thè PPP-hypothesis, 
there is no guide as to how much thè exchange rate should be 
changed in order to restore thè external balance. Hence, we 
observe a reai phenomenon which thè PPP is unable to handle.

2.4.5.a. Different Kinds of Income Effects

In thè following section, we shall investigage thè interrelation-
ship of changes in thè current account and thè income derived
from a devaluation. This aspect was omitted in thè elasticity
approach, and has since provided anununition to thè critics of 

2that approach . The total income effect can be divided into 
four components which, as a matter of convenience, will be 
analyzed separately.

1) Trade balance effect
2) Terms of trade effect
3) Income distribution
4) Capital gain/loss effect

For instance, due to thè differences in thè fiscal policy 
which are practiced.

2
Cf. thè long dispute between thè elasticity and thè absorp
tion approaches, which were later synthesized (Alexander, 
1959, among others - but since Alexander began thè dispute 
with his 1952 article, it remains particularly remarkable). 
However, thè challenge to thè originai contribution by J. 
Robinson was unfair because she also analyzed thè income 
effect of changes on thè exchange rate. Her only sin of 
omission was that she did not formalize thè income effect 
related to a change in thè relative prices, like Alexander,
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re 1) The trade balance income effect derives from thè fact 
that if thè trade balance is improved, computed in national 
currency, then thè national income increases. The multiplier 
effects will be drawn in thè wake of thè initial trade balance 
improvement and, to some extent, modify it.

re 2) The terms of trade effect are tied to thè change in 
relative prices of flows, i.e., export and import of goods (and 
services). One aim of a devaluation is to change thè terms of 
trade —  to make import more expensive, and export cheaper (mea
sured in foreign prices) —  in order that thè domestic production 
may be more competitive. If thè small country assumptions are 
firmly applied, then thè terms of trade will not change. How
ever, when looking at a small country with a rather specialized 
export or a large country which can affect thè total supply of 
thè world market1, thè terms of trade will deteriorate. In an 
international comparison, this implies that thè value of thè 
country's productive resources has decreased, and most obviously 
for wage earners who, for unchanged nominai wage rates, experience 
a fall in reai income because of thè higher prices of imported 
goods. The situation is less observable for other factors or 
production because thè reai profit will most likely rise in ex
port and import competing industries, but probably diminish in 
home industries.

A rough calculation of thè welfare loss —  in economie terms —  
induced by a fall in thè terms of trade can best be handled by 
thè following: Let us say that import and export are equal,
amounting to 40 per cent of thè GDP. A 5 per cent deterioration 
in terms of trade will reduce thè international exchange value 
as a percentage of production by 2 per cent. If thè devaluation 
causes a rise in thè income and production of, say, another 2 per 
cent, is thè country then equally well situated? The answer is 
both yes and no. Yes, if thè expected deficit on thè trade 
balance provides a politicai constraint to thè increase in pro
duction and lowering thè unemployment rate; otherwise, thè two 
situations are not alternatives, and one should maintain thè 
welfare loss as reai.

See Whitman's,1975 references to calculations by Qwack 
for thè U. S.
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re 3) As indicateci above it is difficult to analyze thè income 
effects without taking into consideration thè distribution 
of income. Stili assuming there are no derived effects on 
thè domestic price and wage level, a devaluation will lead 
to a rise in profit for thè traded goods industries. In addi
tion to thè price effect, later there will also be a quantitative 
effect leading to a rise in production, thereby increasing em- 
ployment. Thus, thè aggregate income of labour as a group may 
rise, but, on thè average, thè reai income of full-time workers 
will be lower and must fall, if thè devaluation is to be success- 
ful1 2.

A change in thè income distribution affects thè size of 
thè effective demand. The consumption from wages is normally 
higher than profit. Thus, a change in thè direction of higher 
profits will lower thè level of consumption. On thè other hand, 
there can be an offsetting effect in regard to thè demand for 
investment goods, resulting from changes in thè expected profit.
A rise in actual profit as such will only raise thè investments 
to thè extent of easing financial constraints or changing thè 
expectations concerning thè future profit.

re 4) Capital gains and losses can affect thè size and thè 
distribution of thè wealth within thè private sector. In this 
respect, for thè individuai economie unit, such changes are very 
similar to income (cf. thè discussion in Section 2.3.6.). In 
addition to thè fact that a trade balance (current account) 
deficit reduces thè wealth compared to a situation without 
deficit, thè wealth-redistribution effect of a devaluation must 
be considered. The price rise reduces thè reai cash balances 
and gives thè private sector a capitai loss. In regard to 
financial assets which carry interest, thè development is con- 
fused because thè result depends very much on whether thè de
valuation and price rise were foreseen —  and then reflected in

If thè analysis is elaborated so as to not treat labor as a 
homogenous factor of production, it is also relevant to dis- 
cuss distribution within thè labor force.
Also see Hahn, 1977* p. 249, for thè importance of this point.
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advance in thè interest rate —  or not. The immediate conclu
sion that thè burden of a net debt denominated in foreign 
currency will grow as thè aftermath of a devaluation does not 
necessarily hold true1.

If thè foreign interest rate is so mùch lower than thè domestic 
that it equalizes thè difference in inflation rates, there will 
be no loss. Correspondingly, thè growth in profit in traded 
goods industries may easily counterbalance thè immediate dete- 
oration of thè balance sheet in a longer perspective. Therefore, 
rational firms should match their liabilities to thè extent that 
they have foreign receipts. A devaluation increase thè value 
of thè foreign debt but raises contemporaryly thè future 

earnings from foreign trade. Accordingly, it is important only 
to urge firms in thè traded goods industries to borrow abroad, 
unless a reasonable exchange rate insurance is present (cf. 2.3.6.)

Above, we have discussed in some detail thè income effects of a 
change in thè exchange rate. This is important when thè endo
genous changes in thè trade balance (current account) are con
sidered. The traditional analysis distinguishes between changes 
in production = reai income and other kinds of income changes 
(terms of trade, redistribution, capitai gains/losses, etc.).
If thè absorption of a country is assumed to be an increasing 
function of reai income, then changes in thè other income com- 
ponents can be interpreted as shifts in thè absorption level 
(i.e., thè average propensity to absorb), but not necessarily thè 
marginai propensity to absorb.

2.4.5.b. The Absorption Approach

The Absorption Approach, established by Alexander, 1952, should 
now be evaluated. The starting point is thè demonstration of 
thè ex post relation of thè trade balance (current account) as 
identical to thè difference between domestic production and 
absorption (demand):

I
Lapan and Enders, 1978, turn this argument upside down by
concluding that a necessary condition of a (temporarily)
positive effect at thè current account of a devaluation is
that thè. private sector experiences a capitai loss. This
will make actual wealth less than desired wealth and hence
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with neoclassic economists who analyze thè effects of a 
devaluation within a full employment framework1 .

2.4.5.C. A Synthesis of thè Elasticity and Absorption Approaches

But with idle resources and, perhaps, terms of trade effects, 
it is difficult to understand why thè absorption approach should 
be more useful than thè elasticity approach. Both suffer from 
thè use of partial analysis.

During thè fifties, a number of attempts were made to unite thè
elasticity and absorption approaches to an integrated analysis 

2of devaluation . In this discussion, we shall only mention thè 
instructive treatment Harry Jòhnson, 1958, gave to this union.

In recent years, thè absorption approach has been given a boost 
by thè New Cambridge School, which cannot be accused of neo- 
classicism. The New Cambridge Approach to thè balance of pay
ments assumes that thè private sector has a permanent "savings 
equal to investment", i.e., an absorption rate equal to unity. 
Thus, thè balance of thè government will be mirrored by thè 
foreign account. This assumption has serious consequences 
for thè implication of conventional policy initiatives. For 
instance, expansive fiscal policy will
of thè foreign balance of an equal amount. Conversely, a 
change in thè exchange rate will not —  given thè balance of tht 
government —  change thè trade balance, but rather thè level 
of employment. The policy recommendations have changed 
entirely from thè traditional approaches. Unfortunately for 
this new approach, thè following criticism seems correct:
"thè hypothesis that thè private sector spends what it earns 
has no theoretical underpinning (and) it rests only on limited 
empirical evidence in Great Britain" (Spaos, 1977, p. 103, n.5). 
One could add that in thè light of thè development during 1977 
when Great Bri^Jtain experienced a surplus of thè current accouni 
contemporary with a stili considerable government deficit, 
even thè empirical evidence proved week. On thè other hand, 
if there is a tendency towards a marginai absorption co- 
efficient of approximate unity, then thè above mentioned im- 
plications should be included when thè economie policy is 
contemplated. Furthermore, thè full importance of thè govern
ment sector to thè foreign balance cannot be developed before 
thè capitai account is included.

to a deterioration

See i.a. H. Brems, 1957, and Tsiang, 1961.
2
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Although verbal, it appears much more precise than many of thè 
other highly complicated mathematical expositions1. He begins 
by stressing that production is a function of nothing but thè 
effective demand. Therefore, one should concentrate an analysis 
on thè demand determining factors. He distinguishes between 
expenditure-switching and expenditure-reducing effects of 
different politicai4initiatives. The switch effect can be 
caused by a devaluation, and is best analyzed by thè appropriate 
elasticities plus a relevant multiplier analysis of thè derived 
income effect. In thè case of high or full employment, thè 
switch policy will lead to inflation and should be followed 
up by an expenditure-reducing policy as well3.

The fundamental result was that thè elasticity condition
for a positive effect of a devaluation changes into a re-
quirement that thè sum of thè elasticities being greater
than unity plus thè marginai propensity to import (m)

e, + e > 1 + m. The reason why m must beimp ex 1
included is precisely because of thè terms of trade effect
(Stern, 1973, p. 209). See also Johnson, 1956, for an early
recognition of this result.

In accordance with thè above discussion of thè absorption 
approach, this inflationary development may automatically 
lead to a reduction in thè absorption, but all of these 
effects assume some kind of asymmetry in thè reaction of 
thè involved "sectors".

Full justice cannot be given to Johnson1s contribution 
before thè monetary aspect of thè balance of payments 
adjustment has been brought into thè analysis.
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2.4.5.d. Temporary Equilibrium Analyses of a Devaluation

A new model for thè analysis of thè trade balance has recently 
been developed1. In an attempt to escape thè generai equili
brium strait jacket, temporary equilibrium in thè tradition 
of Malinvaud, 1977 (cf. p. 16 above), is assumed. Hence, 
there seems to be room for uncertainty regarding thè future.
The model is kept in thè fix-price tradition by assuming that 
thè exchange rate, thè price of non-traded goods, and thè wage 
level are Constant throughout thè period. Accordingly, thè 
market clearing variables are thè quantities. This means that 
agents at thè long end of thè market are rationed and must re- 
calculate their supply and demand in other markets. Therefore, 
planned and effective demand (and supply) may differ in this 
model, and Walras1 Law must not necessarily be fulfilled. This 
approach further implies that not only future prices, but also 
future quantitative constraints, must be considered during thè 
current period.

Neary, 1978, sets up a 3-sector model: 1) Households, 2) Traded 
goods industries, 3) Non-traded goods industries, with entirely 
conventional"behavioral equations. Therefore, if prices were 
allowed to move freely, this model would be exactly like any 
generai flow equilibrium model (thè only stock variable taken 
into consideration is money; thus, unsold goods are perishable, 
and no credit system is considered).

The important innovation is that households and thè non-traded 
goods industries can be constrained in thè short run, a factor 
upon which we shall concentrate. Neary distinguishes between 
three different labor market situations:

1) Classical unemployment
2) Keynesian unemployment
3) Repressed inflation

Cf. Gordon, 1977, Dixit, 1978, and Neary, 1978. The latter 
has thè most elaborate model, which is why I mainly refer to 
his results.
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re 1) Classical unemployment derives from too high a wage 
level. Thus, only households are constrained; they cannot 
sell as much labor as they desire and so are forced to under- 
take a dual decision process, leading to a cut in effective 
demand compared to planned demand. Both industries are assumed 
to be in "equilibrium", so employment is exclusively determined 
by thè demand for labor —  given thè reai wage.

re 2) Keynesian unemployment derives from too high a price of 
non-traded goods, which leads to a constrained supply of non- 
traded goods (¥^ )

Figure 2.6.

Constrained supply of non-traded goods

This has repercussions for thè labor market where thè demand 
and, hence, thè realized employment is constrained (1) (cf. 
Figure 2). Only thè traded goods industry is in "equilibrium". 
Both thè markets for non-traded goods and for labor have a 
notional excess supply.
Figure 2.7. Constrained demand for labor
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re 3) Repressed inflation means excess demand for labor; thus, 
thè industry which cannot obtain thè necessary labor is con
strained. This situation will not be analyzed here.

Our chief concern is, of course, thè implication for thè trade 
balance adjustment. The trade balance is determined by thè dis- 
crepancy between thè demand and thè supply (Y2) of traded
goods:

(12) Trade balance, s = - X2

(13)

(14)

y 2 = y2 (P2 »w *k )

X2 = x 2 (1'X1 ,p 1 ,p 2 ,w ,I)

p^ - price of non-traded goods
p~ - world price level multiplied by thè 

exchange rate
w - wage level
k - technology parameter
1 - constrained labor supply

- constrained demand for non-traded goods
I - public demand

A devaluation is considered:

(15) ós
óp2

Y ' 
6 2

6p,
óX,
dipi

+
ÓX.
T T

61_
5p2

In thè case of classical unemployment, a devaluation will 
always improve thè current trade balance. This is revealed 
by inspecting thè signs and magnitudes of thè terms in Equa— 
tion (15). The first term is thè price effect, which improves 
thè trade balance by making profitable a larger production of
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traded goods. The second term also improves thè balance by 
lowering thè domestic absorption of traded goods. Only thè 
third term has a negative effect on thè trade balance in that, 
due to higher employment (and income), it causes an increased 
demand for traded goods. But, employment increases only in thè 
traded goods sector (non-traded goods industries are assumed to 
be in a short run "equilibrium", which an increased demand will 
not change) and, at thè most, therefore, counterbalances thè 
first term (in case of a marginai propensity to absorb traded 
goods equal to unity, which is very unlikely).

If Keynesian unemployment prevails, thè situation differs some
what, and thè positive effect of a devaluation on thè trade 
balance is not as clear-cut. The main difference is that thè 
non-traded goods industries are constrained (not in "equilibrium). 
Thus, an increased demand for non-traded goods will raise thè 
employment in this sector. The aggregate income effect from 
both industries is stronger, thus a smaller marginai propensity 
to absorb than unity may lead to a deterioration of thè trade 
balance1.

The effect of fiscal and monetary policies on thè trade balance 
is less ambiguous because expansive policies will, without excep- 
tion, entail a deterioration of thè balance through higher 
absorption of traded goods.

Neary, therefore, ends up advocating that thè exchange rate 
policy be used for employment purposes, whereas demand manag
ing policies should be mainly devoted to thè external balance.
This is so because thè effect of a devaluation on employment 
is less equivocai than on thè trade balance. Although thè 
theoretical foundations are quite different, this division of 
policy instruments appears quite similar to thè New Cambridge 
Approach.

It is observed that no terms of trade effects are present 
in this model. They would modify thè results.
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2.4.6. The Capital Account

Up to now, by putting aside all financial transactions, we 
have considered only thè reai part of thè balance of payments. 
This is, of course, unsatisfactory because a "disequilibrium" 
on thè current account must go hand in hand with financial 
transactions in order to equalize thè overall balance. This 
is thè conventional flow aspect of thè capitai account. When- 
ever thè current account is unbalanced, then thè amount of sav
ing differs from thè reai investments undertaken within thè 
country. The financial (or external) wealth changes, thus re- 
quiring that thè size of thè external portfolio be adjusted to 
thè new level.

In addition to this current account generated flow effect, a 
similar effect arises from thè ever-growing wealth in thè 
private sector, which will cause a continuous flow demand for 
different assets. This development may entail an increasing 
demand for foreign assets in order to maintain thè optimum 
composition of assets within thè expanding wealth1 .

The stock aspect arises from a change in one of thè variables, 
which determines thè composition of thè portfolio. This results 
in a once-and-for-all adjustment of thè demand and/or supply of 
financial claims. One special stock aspect is thè emphasis upon 
thè demand and supply of money as thè essential portfolio 
variable. Under thè label "thè Monetary Approach to thè Balance 
of Payments," a bulk of literature has emerged which focuses on 
thè money market - whatever that might be - as thè modus 
operandi of thè balance of payments.

Account should also be made for thè increased interest pay
ments which will affect thè future current account and, thus, 
thè growth in wealth.
A representative collection of this literature is to be 
found in Frenkel and Johnson, 1976.





- 105 -

When rates of exchange and interest change, thè value of thè 
portfolio is affected. We have already in Section 2.3.6. dis
cussed how capitai gains and losses arise. It will only be 
noted that these changes also have a derived effect on thè 
composition of thè portfolio, which leads to a stock adjust
ment as well.

Before going into a more detailed analysis of thè capitai 
account adjustment, it is essential to emphasize that thè in- 
vestigation is stili kept within thè equilibrium tradition.
This is also thè case because thè mainstream of thè literature 
in that field —  as well as that of thè current account - takes 
thè equilibrium model as thè self-evident framework. Instead 
of dismissing this substantial quantity of literature for 
methodological reasons (cf. Section 2.1. and Section 2.2.), we 
will see if some of thè adjustment mechanisms can also have 
validity outside thè equilibrium framework. It is important, 
therefore, to survey thè established equilibrium theory of thè 
capitai account adjustment. Comparative static conclusions will 
be lightly treated as they are of little use at this stage of 
our discussion.

2.4.7. The Portfolio Model

In Section 2.2.3. utilizing thè Tobin tradition, we set up thè 
basic principles for thè portfolio model. Here we will concern 
ourselves with a subset of thè equations, namely, thè demand 
for foreign assets and thè foreign demand for domestic ones.

The single economie unit who wants to improve his welfare as 
much as possible must choose between yield and risk. From thè 
maximization procedure, we can derive his net-demand functions 
for financial assets. By an appropriate aggregation, these 
functions can be used to represent thè private non-financial 
sector. From a theoretical point of view, it is unsatisfactory 
to aggregate households and firms, but thè available statistics 
require this aggregation. At thè least, thè non-financial and 
thè financial sectors should be separated as their behavior is
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fundamentally different with regard to capitai flows1 . In ad
dition, thè actions of thè government sector must be isolated 
and discussed separately.

From a statistical viewpoint, thè explanation of thè foreign 
demand for domestic assets is even more difficult, because no 
figures show who thè holders of Danish assets are. The demand 
function can only properly be a fully aggregated one. Alter- 
natively, one could work with net domestic demand functions 
and let thè foreign demand be undetermined, which from a 
theoretical point of view is less satisfactory.

The stock demand for foreign assets can thus be given a speci- 
fication in thè following form:

2 2 2(16) F fi(rl* * 'r i* * 'ai* *a j_* , ^i j • • i Xĵ .. ) i 1 , . . ., nj l,...,n

F* , - thè planned stock demand for thè foreign
a asset number i by sector a.

r^ - thè expected yield of asset i
2 - thè expected variance of thè expected yield
2o . . - thè covariance of thè expected yields of
 ̂ assets i and j

X - other relevant explanatory variables
W - wealth of sector a

If thè demand for assets is of first degree homogeneity in 
nominai terms —  implying a Constant marginai utility of thè 
wealth —  then thè equation can be interpreted as showing thè

1 In thè Danish case, banks are very closely restricted and 
do not play an important role in this respect (cf. Chapter
3. And Danish households were not allowed to hold foreign 
assets until very resently.

2 Understood as demand - supply.
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fraction of thè wealth kept in that specific asset for alterna
tive values of other variables.

The planned capitai flows are obtained by looking at thè 
changes in thè stock demand:

(17) A F*ai = Aga i (...) . Wa + gai(...) • AWa 1

The first term on thè right hand side is thè stock-readjust- 
ment generating terra. For instance, a change in relative
yields can explain a certain level of capitai flows. The second
term shows thè continuous flow caused by changes in thè wealth. 
If thè adjustment is sluggish, we must allow some time for thè 
adjustment to work itself out:

(18) A F . = a* (F*. - F . (t-1)) , thè actual shape isal al al

dependent upon what kind of assets is under consideration and
2thè chosen time period .

One further point should be mentioned in connection with thè 
continuous flow effect, namely, that if thè considered country 
experiences a significantly higher growth rate of thè wealth 
than thè world average, then there will be an excess demand 
for foreign assets. This will lead to an equivalent balance of 
payments deficit unless thè increased earnings from foreign3assets improve thè current account to thè same extent .

1 Cf Bryant, 1975, p. 330.
2 Normally it is assumed that a can only take values between 

zero and unity, but thè empirical results related to trade 
credit (cf. Chapter 6, Table 6.5.) seem to indicate that 
within thè first month more credit goes (for institutional 
reasons?) together with trade flows than what is optimal in 
a longer perspective.

3 Cf. Stern, 1973, p. 229.
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The total yield of an asset is determined by thè concrete 
return, thè liquidity premium, storing and transaction costs, 
plus thè eventual reduction for taxes, etc.1 . For thè investor, 
it is crucially important that thè expected yield from a foreign 
asset is also burdened by thè exchange rate uncertainty. Not 
only thè concrete yield, but also thè liquidity premium suffer 
from exchange rate variations. The more volatile thè exchange 
rate and thè more disorganized thè international financial mar
kets, thè more disastrous thè effect on thè liquidity premium.
The latter cannot be entirely differentiated from thè risk vari
ables; but thè way in which risk is normally treated within thè 
portfolio model is merely as thè calculated variance of thè ob- 
served previous yield. That procedure does not take into account 
thè subjective attitude of uncertainty towards thè future, which 
a high liquidity premium can help reduce.

In any event, a change in thè variance of thè exchange rate will -- 
in this approach —  lead to a change in thè demand for foreign 
assets. The transition of thè exchange rate system from fixed 
to floating rates may have increased thè risk connected with hold
ing foreign assets. On thè other hand, thè floating system has

2probably reduced thè covariance between exchange rates . Taking 
both tendencies into consideration should imply a smaller but 
more diversified portfolio as far as foreign assets are concerned. 
Another instance illustrating thè significance of thè risk vari
able is that a stabilization of thè internai interest rate level 
would -. ceteris paribus -- lead to a smaller demand for foreign 
assets .

Again, it should be emphasized that within a system of floating 
exchange rates, there is also an interdependence between thè 
current and capitai accounts, which makes thè partial analysis 
of thè demand for foreign assets less generai.

1 This division of thè yield has been more fully discussed in 
Section 2.3.4. above.

2 See Wihlborg, 1977, for an excellent discussion.
Cf. Blomgren-Hansen, 1976, for a persuasive mathematical 
treatment of this aspect.
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One observation regarding thè covariance is that simultaneous 
with thè integration of thè international financial markets, 
thè rates of interest will be more correlated. In fact, thè 
assumption of perfect capitai mobility also makes thè covariance 
perfect and, in this respect, removes any benefit from diversi- 
fication of thè portfolio.

As a final point, thè X's in Equation (16) should be mentioned. 
They are meant to take into account special conditions which may 
affect thè demand for a specific asset. For instance, thè size 
of thè export of goods (and services) influences thè amount of 
trade credit which is held. In addition, different politicai 
initiatives in thè shape of restrictions on capitai movements, 
internai credit rationing, etc. play a role, but that role may 
be very difficult to measure empirically.

2.4.8. Direct Investment

In thè preceding, we have not been very precise in our discussion 
as to whether thè portfolio model is applicable to all kinds of 
foreign investments. The major distinction lies between financial 
and direct investment. The latter term covers acquisition of reai 
capitai goods, either by undertaking reai investments abroad or 
by buying a dominant share of thè equities in a going business.

In principle, one can assume that it is only firms which make 
direct investment. Thus, in addition to specific external fac
tors, they will be guided more or less by thè same motives as 
domestic reai investment. In particular, firms with a consider- 
able production for export to one particular market can, in a 
number of respects, reduce their uncertainty by direct invest
ment. A disturbing factor is, of course, exchange rate fluctua
tions, which can change thè price/cost relationship as long as 
costs are denominated in domestic currency and thè price is a 
foreign one. Moving thè production to thè export market makes
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thè exchange rate less disruptive, but stili thè profit must 
be compared with that obtainable from an alternative domestic 
investment. Direct investments also reduce thè risk of tariff 
and quota restrictions levied on thè trade in specific goods.
(On thè other hand, restrictions can be imposed on thè repatria- 
tion of thè investment and thè current profit).

Large companies can benefit from diversification of their reai 
assets, which factor has, in fact, led to thè emergence of multi- 
national firms. They benefit by producing and selling in a world- 
wide market which gives a lower covariance than when their activi
ties are geographically more concentrated1 .

Basically, there seeiu&> no substantial difference between thè 
contemplations of foreign direct and financial long term invest
ment. Thus, if thè portfolio model is found suitable for financial 
flows, it should also be possible to use it as a framework for 
explaining thè direct investment pattern. But thè extra explanator 
variables (X's) are extremely important, and will probably, if 
carefully specified, be thè main part of a statistical explanation.

2.4.9. The Asset Approach

2.4.9.a. A Simple Model

For practical purposes, thè microeconomic approach indicated in 
Equations (16) - (18) is hard to handle. At such a disaggregated 
level, thè empirical investigation is particu*larly difficult. How
ever, in many analytical models, a number of simplifying assump
tions can be made. For instance, Branson, 1976, cuts thè number

The motivation behind multi-national corporations spreading 
their activities is not exclusively economie. In thè above 
context, I have only dealt with this aspect, but to give a 
full explanation of their strategies, one should also care
fully analyze thè politicai aspeets.
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of assets down to three: Money (M), a domestic (non-traded) 
Bond (B), and a Foreign (traded) Bond (F)1 .

In a very condensed form, thè equilibrium condition can be in- 
dicated by thè following:

Supply = demand

(19) M = m ( r ,r*,Y,W) Money market

(20) B = b(r,r*,Y,W) Domestic bond market

(21) e • F = f(r,r*,Y,W) Foreign bond market measured
in national currency

(22) W = M + B + e>F Balance sheet constraint

r - domestic interest rate
r* - foreign interest rate 
e - exchange rate
Y - national income
W - private financial wealth

The usefulness of this model depends very much on thè assump
tion of instantaneous stock equilibrium, which implies immediate 
adjustment within thè financial sector (cf. thè discussion in 
Section 2.2.3. above). Against this background, we find only 
three independent equations and, hence, three variables are 
determined endogenously. In a world with flexible exchange rates, 
they are: The domestic rate of interest, thè level of wealth, and 
thè exchange rate. Accordingly, thè exchange rate may be con
sidered as a purely financial phenomenon.

See also Hendersen, 1977, and Black, 1977, for a similar 
presentation. Isard, 1978, however, has a somewhat elaborate 
version: "A Streamlined Model of Financial Equilibrium," 
Appendix to Chapter 3.
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Any change in thè exogenous variables, e.g. thè supply of 
financial assets, entails a change in all three endogenous 
variables. Thus, we will experience a substitution as well 
as a wealth effect.

Due to thè substitution effect, thè impact of an expansionary 
monetary policy will be to lower thè domestic interest rate.
Then, thè demand for foreign bonds must be adjusted, which can 
only happen via exchange rate adjustment because thè latter will 
change thè supply of foreign bonds (e*F). Thus, thè exchange 
rate depreciates until thè exogenous supply F finds rest with
out any additional capitai flows because thè current account is 
assumed not to be influenced by thè monetary expansion in thè 
"point-of-time".

2.4.9.b. Wealth Effects
db A- * <■

Wealth effects are derived from changes in thè exchange and 
interest rates. In Equation (22) we see that if a country has 
a positive net foreign wealth, thè value increases when thè ex
change rate depreciates. Increased wealth leads to larger demand 
for all financial assets, but thè supply of foreign bonds de
nominated in domestic currency will rise faster than thè demand 
for foreign bonds:

6(e-F) _ = óf ÓW _ óf -
(23) 6 e---  " F ' ÓW * ói “ ÓW F
It is assumed that:

!•) a \ óm , 6 b 6 f _ i 6 f . -] ^  ̂f
(24) 6 W + 6 W + S W _ 1  6 W < 1 * F > 6W

A parallel situation occurs if capitai gains and losses are con
sidered in relation to thè bonds. Above, we assumed that thè 
bonds matured each period. Thus, no room remained for valuation 
changes. But, thè value of longer term bonds fluctuates with thè
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development of thè interest rate. This means that if thè 
interest rates fall, thè private sector (assumed to be net 
creditor) will experience a capitai gain. The supply of bonds, 
therefore, increases more than thè demand, and there will be 
some modification in thè fall of thè interest rate.

Two additional wealth effects should be mentioned, both of 
which probably work in thè very short run. Firstly, thè price 
of thè traded goods goes up when thè domestic currency depreciates, 
causing a reai balance effect which may or may not be neutral in 
as far as thè composition of thè financial wealth is concerned. 
Secondly, any influence of trade flows has its immediate counter- 
part in a change in thè size of thè financial wealth.

Kouri, 1976, integrated these wealth effects in a short run 
analysis (in fact, a series of momentary equilibria) of thè 
external adjustment to a stationary state. Here, thè trade 
balance is allowed to respond passively to thè capitai account 
imbalance. Domestic absorption DD in Figure 2.8 depends on thè 
size of thè wealth.

Figure 2.8.

Stock and Flow adjustment caused by wealth effects

Note: Adapted from Kouri, 1976, p. 288, Figure 1.
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A surplus on thè current account leads to greater wealth through :- 
thè accumulation of foreign bonds but, as we have seen, this re- 
quires an appreciation of thè exchange rate in order that thè 
supply of foreign bonds can be decreased (cf. Figure 2.8). Both 
effects lead to higher domestic absorption, which moves thè DD-line 
to thè left. In every momentary equilibrium wealth will be grow
ing. This continues until absorption equals thè predetermined 
production. How much wealth will increase and, accordingly, thè 
exchange rate appreciate, depends significantly on thè magnitude 
of thè marginai propensity to absorb from wealth, and thè sub
stitution between foreign and domestic assets.

2.4.9.C. Asset Model with a Forward Market

The asset model has been extended with a forward market by 
Dornbusch, 1976^". In it, thè exchange risk of foreign bonds 
is removed, but other risk factors may stili exist, e.g. politicai 
risks, which will prevent domestic and foreign bonds from provid- 
ing perfect substitutes. In any event, Dornbusch assumes that 
thè interest arbitrage is perfect:

(25) r - X = r*, where X - premium on forward exchange
X 5 SIS. e
i - forward rate
e - spot rate (thè domestic price 

of 100 units of thè foreign 
currency)

Money market equilibrium implies thatt thè interest rate is 
determined by Equation (19):

(26) M = P • L(r,r*,Y,W) ■* r = L 1 (M/P,...)
ef t r

Then substituting into (^0) gives:

(27) r* + è/e -1 = L- 1 (M/P,...)

Among others, see also Wihlborg, 1977, p. 72
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Then Dornbusch differentiates (27), expressing thè variables

In this simplified asset model, we find a one-to-one relation- 
ship between a change in thè forward rate and a change in thè 
spot rate, whereas thè effect of a change in thè money supply 
crucially depends on thè size of thè inverse interest elasticity. 
If, as indicated by Dornbusch, it is low, then thè effect on thè 
spot rate is magnified.

Above, thè forward rate was assumed to be exogenously fixed. 
Without going into a detailed analysis of thè determination of 
thè forward rate (which will be considered in Chapter 7), we 
can obtain additional results by assuming that thè forward rate 
is set by speculators in a perfectly elastic manner at thè level 
of thè expected future spot rate. Hereby, thè expectations take 
thè stage and play an important role in thè asset market equili- 
briuin. Dornbusch proposes an adaptive specif ication of thè ex
pectation formation:

(29) e = ir-e + (-1—tt ) • e(t-l) , 0<ir<l

The impact of thè spot rate depreciation is a less than pro- 
portional rise in thè expected rate. Thus, thè foreign ex
change will stand at a discount in thè forward market. The 
higher thè "ir", thè smaller thè discount (expected apprecia- 
tion of thè domestic currency). Accordingly, when (29) is substi- 
tuded for (28), thè following is obtained:

in percentage change "a "1

(30) è

The derivation of (28) from (27) only holds true for equili
brium values. Thus, we are dealing with comparative static 
analysis.
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The expectations, therefore, fortify thè impact of thè monetary 
expansion on thè exchange rate. The closer tt comes to unity 
(expected spot rate equal to actual spot rate), thè bigger thè 
devaluation needed to equilibrate a certain increase in thè 
money supply.

2.4.9.d. The Importance of Expectations

Adaptive expectations is only one hypothesis concerning thè 
formation of expectations but, from what we have observed of 
volatility in thè exchange market over thè past 4-5 years, thè 
significance for thè short run determination of thè exchange 
rate seems apparent. Mussa, 1976c, has shown that even iqcases 
where thè expectations are consistent with thè underlying 
structural model (thè so-called "rational expectations")1 one 
cannot hope to avoid large swings in thè expected spot rate.
In fact, he illustrates in a very simplified model that utiliz- 
ing thè assumption of rational expectations, thè present expec
tation of next period's spot rate depends critically on thè ex
pected values of thè entire future time path of all variables 
which affect thè money market equilibrium. This implies that 
if expectations of thè future time path are volatile or any of 
thè exogenous variables change abruptly, then in this ideal si
tuation thè exchange rate may fluctuate wildly.

This analysis points towards one tentative conclusion concerning 
economie policy, namely, that if thè policy is supposed to be 
accomodating or "market conform", then it is less damaging to 
thè smooth formation of expectations to gradually change thè 
variable, perhaps even announcing such a change. Whereas, it 
is much more forceful to take thè market by surprise if thè aim 
is to counter thè market solution, even though such a policy may 
create a wake of disappointed expectations.

In Chapter 7 below, we will discuss how to measure 
thè expected exchange rate for empirical purposes.
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2.4.9.e. Concluding Remarks

One puzzling feature of this asset approach is that thè ex
change rate is not determined at thè foreign exchange market, 
but as an interrelated result of portfolio shifts. "It is 
rather astonishing that thè most concrete macroeconomic market —  
thè foreign exchange market —  does not exist from an analytical 
point of view and that thè most concrete and homogeneous macro— 
economie variable **— thè exchange rate -- is determined by some 
or all other markets", (Claassen, 1978, p. 25).

This observation, of course, parallels thè traditional analysis 
of thè interest rate, without specifying thè bond market (cf.
Kuska, 1978, and our discusskon in Section 2.2.4.). But, in 
thè next section where thè "Monetary Approach to thè Balance of 
Payments" is analyzed, we will find thè obscurity even more pro- 
nounced when thè bond market, as well as thè foreign exchange 
market, are missing.

Finally, thè asset approach has been accused of effectively 
eliminating trade flow from thè instantaneous adjustment process 
(Niehans, 1 9 7 7 ) This is correct but also defensible if it is 
reasonably realistic to assume that financial markets equilibrate 
very quickly (cf. Section 2.3. above). This is mainly a matter 
of transaction costs because thè international financial markets 
are so closely interlinked that immediate contact between buyers 
and sellers presents no problem. When a somewhat longer per- 
spective is contemplated, thè importance of changes in relative 
goods prices and reai flows is apparent.

This aspect has been considered in several of thè above mentioned 
models. For instance, Dornbusch, 1976a and Kouri, 1976 fcf. fig. 2.8) de 
build thè financial subsector into a full scale macroeconomic 
model with reai goods markets. These are assumed to adjust

But, unfortunately, Niehans goes to thè other extreme, 
assuming instantaneous reaction of trade flows to changes 
in thè exchange rate (p. 12 56).
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more slowly and are only considered in thè longer run. But, 
a characteristic feature of thè extended analysis is that thè 
long run equilibrium value of thè exchange rate (e.g. Dornbusch,
1976a, p. 1164, where even thè equilibrium price level is known 
in advance) is one of thè predetermined variables in thè adjust
ment equation. Furthermore, thè "dynamic" analysis is often 
held within a diagram, in which partial equilibrium lines divide 
thè space into subsections where arrows indicate thè direction 
of thè market forces. According to our previous criticism of 
this analytical procedure (cf. Section 2.2.4.), some reservations 
exist regarding just how much insight such exercises provide.

2.4.10. Money Power Parity

The Monetary Approach to thè Balance of Payments1 stresses thè 
adjustment of thè external balance through thè money market. 
Basically, this approach distinguishes only between money flows 
(thè items below "thè line") and all other flows at thè balance 
of payments. One can say that we are looking at an extreme port
folio model with just one asset. The adjustment at thè money 
market will continue until stock equilibrium is achieved. In 
this respect, thè monetary approach emphasizes an important aspect 
of thè adjustment process, namely that full equilibrium requires 
not only flow demand equal to flow supply, but also stock demand 
equal to stock supply.

One of thè originators of this "Monetary Approach" is Harry 
Johnson. But he, as well as his colleagues, stress that thè 
underlying idea of stock equilibrium has its roots in thè 
classical theories of thè Eighteenth and Nineteenth Centuries.
In particular, Hume’s "price-specie-flow" theory is mentioned.
In any event, there seems to be a substantial difference in re
lation to thè mechanisms of transmission. In thè classical 
theory^, thè money (gold) flows from a deficit country to a

1 A number of representative articles are collected in Frenkel 
and Johnson, 1976.

2 See Hume, "Of thè Balance of Trade," 1752; reprinted in 
Cooper, 1969.
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surplus one affected —- according to thè quantity theory —— 
thè price level of goods. The change in relative prices 
automatically produced thè necessary restauration of thè 
equilibrium of thè trade. In thè Monetary Approach, how— 
ever, thè money flows do not cause changes in thè price level 
(often fixed by thè assumption of a small, open economy), so 
thè entire adjustment must come through thè money market.

Accordingly, thè demand equation for money is thè centrai 
element of thè Monetary Approach. A representative specifi- 
cation can, for instance, be found in Johnson, 1972, p. 155: 

l
(31) n = p • f (y,i) m - nominai demand for money

p - domestic price level 
y - reai output
i - nominai rate of interest

This is a very traditional specification:

1) No money illusion
2) The transaction motive represented by reai output
3) The store of wealth motive represented by thè interest rate

Recalling our previous discussion of thè demand for money (cf. 
2.3.4.) we know that thè objects which can fulfill thè above 
mentioned motives must be qenerally accepted means of payment 
and a certain store of wealth.

Within a monetary union or in thè hay day of thè gold standard, 
one can perhaps say that domestic money and foreign currencies 
are perfect substitutes, so that both objects can satisfy thè 
demand for money. But this perfect substitution relies on thè 
fact that thè centrai banks have obligated themselves to buy and 
sell, at a given rate, an infinite amount of foreign currencies. 
Even in a situation where thè monetary union is declared and 
hence, by definition no balance of payments problem in a narrow 
sense exists, it will be years before attitudes will change 
enough for thè substitution to become perfect.
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When thè condition of unchangeable exchange rates is omitted 
or distrusted by thè economie agents, then it cannot be assumed 
that domestic money and foreign currencies are perfect sub- 
stitutes.

1) As a oneans of transaction, foreign currency will simply 
not be accepted as final payments. One must change thè foreign 
currency into national money at an uncertain exchange rate 
before it represents generally accepted means of payment1 .

2) Money has been identified as haying thè property of being 
thè certain store of value in a portfolio. In a regime with 
changeable exchange rates, this is not thè case with foreign

2currency, which is burdened by a pronounced capitai uncertainty .

Accordingly, except in special cases, it is very doubtful to 
interpret Equation (31) as a demand for domestic money and 
foreign currency. The demand for foreign currency must be 
specified separately, taking into consideration thè elasticity 
of substitution towards domestic money as well as other financial 
assets^.

Within thè Monetary Approach, thè domestic supply of money is 
regarded as exogenously determined. Any excess demand for money 
is satisfied through import of foreign currency. This is, by 
assumption, thè only adjustment mechanism because of full em-4ployment (Constant y), perfect capitai mobility (Constant r) 
and given prices from abroad (Constant p). In addition, all
1

Naturally, if prices are settled in thè foreign unit of 
account, foreign exchange will stili be used as a means of 
payment in thè foreign trade. And likewise,if thè expected 
internai rate of inflation is so high that thè relative 
price between goods and foreign exchange seems more stable 
(predictive) than between gods and thè national unit of 
account.

2
Foreign currency may be regarded as a certain asset insofar 
as liabilities denominated in foreign units of account are 
concerned.

3
C f . Basevi, 1976.

4 The paradox of an interest rate and no specified relations 
for thè demand and supply of bonds is discussed in Sec. 2.2.5.
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other domestic markets are assumed to be in equilibrium, so 
thè excess demand for money must be equalized to its full 
amount from abroad.

The demand equation is claimed to remain stable throughout a 
2-3 year period (Mussa, 1976b, p. 193). Thus, thè longer run 
results —  given thè above assumptions —  are immediately 
obvious.

To label this approach "monetary" seems to me a tautology, 
reminding me, in its nature, of thè "sham dispute" of thè rate 
of interest (Hicks, 1939, p. 170). When one assumes all other 
markets to be a priori in equilibrium, of course, thè only 
market which is left to adjust will settle thè balance of pay
ments. But if other markets are allowed to be in disequilibrium, 
thè theory would only be monetary in thè sense that we are analyz- 
ing an economy where money is used in an essential way (Hahn,
1977) .

Thus, thè use of thè Monetary Approach is restricted by thè 
following: 1) thè demand equation for money and foreign
currency is awkwardly specified, 2) all variables in thè demand 
equation for money are assumed to be given a priori, 3) thè 
domestic supply of money is treated as being entirely exogenous, 
and no reai assets are considered, which, in thè long run, is 
very limiting.

2.4.11. Summary

This chapter has attempted to give a short survey of different 
adjustment models of thè balance of payments. The rather dichoto- 
mized form of thè presentation of theories should not lead one 
to believe they are alternatives. The most fruitful way of  ̂
summarizing thè chapter is to regard each suggested channel f^r 
adjustment as just one element of thè total balance of payments 
adjustment process.
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Perhaps one aspect has not been sufficiently emphasized, namely 
thè ixnportance of thè exchange rate regime. In thè extreme case 
of free floating exchange rates, any disturbance in thè external 
environment will be reflected in thè exchange rate, andthen in 
thè price of export and import, as well as thè yield in foreign 
bonds. So, thè initial adjustment will be of price character 
which, of course,can be followed by further price and quantity 
adjustments. The other extreme case is a monetary union, where 
thè initial adjustment will be of quantitative character.

When considering thè exchange rate regime, therefore, one should 
also investigate how thè economy is prepared to cope with price 
or quantitative disturbances. In thè case of fixed parities 
without a common currency deficit, countries can easily exhaust 
their foreign reserves, which must be regarded as a definite 
constraint. In that situation, thè government must undertake 
further quantitative initiatives, sometimes in combination with 
a change in thè exchange rate.

Recalling our discussion in Section 2.1. concerning thè speed 
of adjustment, it should be noted that thè time period of thè 
analysis is cruciai to thè results. In thè short run, financial 
markets which react most promptly can make thè adjustment process 
look more like a financial than a reai phenomenon. For instance, 
floating rates of exchange will, in thè very short run, look as 
though determined by thè monetary forces and thè strength of 
speculation; but, if thè main concern is a medium or long run, 
this hardly provides a satisfactory explanation.

Finally, a few words should be said concerning equilibrium. 
Firstly, this survey has shown that thè conventional balance 
of payments theory is generally maintained with thè excep— 
tion of a few skeptics —  to lie within thè equilibrium frame
work and stresses thè comparative static results. But, one 
improvement has here been added: That thè flow equilibrium is 
now replaced by thè more generai stock equilibrium approach.
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This has entailed a more consistent treatment of thè current 
and capitai accounts. Secondly, in an attempt to avoid thè 
"equilibrium trap", we have concerned ourselves with thè 
proposed adjustment mechanisms. To a large extent, these have 
concentrated around thè repercussion of a change in thè rate 
of exchange, leading to price, income and interest effects..
As a consequence of this analysis, it can be said that a full 
understanding of thè balance of payments can never be reached 
without a dynamic picture of thè entire process of adjustment, 
which requires a total macroeconomic mode£.
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PART II

AN EMPIRICAL ANALYSIS OF THE DANISH CAPITAL ACCOUNT.

1968 - 1977.
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CHAPTER 3: THE ECONOMIC AND INSTITIONAL BACKGROUND

»

3.1.A Brlef Survey of Internai and External Development

The sixties were quite a prosperous period for thè Danish economy. 
Full employment (i.e., unemployment rates of 1%) was reached in 
1960 and, with only minor deviations, kept at that level until 
1967/68. On thè other hand, an inflationary pressure developed 
in thè wake. Hence, prices rose by approximately 3% in thè 
beginning of thè sixties, accelerating to a rate of 6% in 1968.
And thè current account of thè balance of payments was in permanent, 
but modest deficit for thè entire period with thè exception of 
1963 when a tiny surplus occurred.

A certain slack in thè economy emerged during 1967, and when thè 
U.K. devaluated, it was felt Denmark must follow to some extent.
So, in November 1967 thè Danish krone was devaluated 7.9%, an 
event which coincides with thè starting point of this study.

The development from 1968 until 1973 was a period of relatively 
high reai growth rates, moderate deficit at thè current account, 
of approximately thè same size as in thè sixties ; but thè accu-

Measured as a percentage of GDP
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mulated foreign debt gave rise to an increasing number of warn- 
ings. In fact, in thè second quarter of 1969, when thè officiai 
reserves were nearly exhausted, there seems to have been a rather 
serious exchange crisis, and from then on more and more emphasis 
was placed on establishing a secure and stable private capitai 
import.

This semi-stable development stopped in 1974 when Denmark ex- 
perienced a significant worsening af external balances (Cf. 
figure 3.1), contemporary with a slump in demand, production and 
employment, and a dramatic jump in thè rate of inflation. The 
situation throughout 1975-77 did not change this overall picture 
of high external deficit and low internai reai growth rates which 
were now paired with a high but falling rate of inflation and 
high but stable unemployment rate.

Table 3.1
Indicatore of thè Danish Economy.

Percentage
Percentage change in GNP 
Constant prices

1967-73
average
4-1/4

1974-77
average

ih*)

Unemployment1 1-3/4 Sh*)

Percentage change in 
consumers' price index 6.4 11.2

Deficit in current account as 
percent of GNP, current prices 2. 3.

Net foreign debt as percent of 
GNP, current prices 10.3 13. 7

Sourcés: *)Hoffmeyer & Hansen, 1978 . .o___ ___; _i. 1 Q ~7 QAll other figures: Statistisk tiars oversigt 1978

To understand thè external imbalance, it can be of some help to 
look at thè figures (Cf. figure 3.2). In thè late fifties. there 
was no net debt at all. Then, during thè years of a persistent

1 Number of unemployed as a percentage of thè total labor force
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current account deficit in thè sixties, thè accumulated debt 
amounted to approximately 1 billion dollars uit . 1962, rising 
to 9 billion dollars ultimo 1977. These figures have a doublé 
significance because they strain thè current account with thè 
interest payments, amounting to more than half a billion dollars 
in 1977, and with repayments. The size of thè current amortiza— 
tion is mainly determined by thè mixture of redemption periods 
for assets and liabilities. The division of thè debt into borrow— 
ing institutions also plays a significant role in this respect.

As a generai principle, thè public (government and locai authorities 
together with public utility companies) foreign debt is of long 
te'rm character (i.e., thè originai redemption period between 5 and 
10 years). Ult. 1977 thè public net debt amounted to $5.5 billion. 
The net debt of thè private non-financial sector was approximately 
of thè same size, but here one third is on a decidedly short term 
basis (redemption period of less than 1 year). To some extent this 
proportion is a change compared to thè beginning of thè period when 
about one half of thè net debt was short term. As a last point, 
thè position of thè financial sector should be mentioned. The 
centrai bank, together with thè private banks, had a net asset 
of $2.25 billion ultimo 1977, which covered thè private short
term debt to thè full amount.

We see that half thè foreign net debt is public and, therefore,
of quite another character than thè private one. This is a very
important distinction when analyzing economie policy because 
public borrowing in itself can be regarded as a policy instrument, 
whereas private capitai flows are only indirectly affected through 
changes in policy instruments.

The officiai exchange rate policy throughout thè period was to 
keep fixed parities1 —  in thè beginning (1967-72) towards thè

Despite thè external deficit and thè internai slack, which 
from a more naive point of view could have led to a recom 
mendation for a considerable Danish devaluation. The risk 
of further inflation and thè deterioration of thè external 
balance sheet were apparantly considered more serious pro
blems.
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sterling, and from 1973 onwards, towards thè DM. Given this 
exchange rate policy, it became apparent that thè external 
development had to engage more politicai attention than hither- 
to; especially thè problem of getting thè external debt revolved 
and extended was a matter of thè greatest importance in determin- 
ing thè way in which monetary policy was formed.

With this background, it is not surprising that thè monetary 
policy in Denmark during thè period was devoted more and more 
exclusively to thè external balance (or lack of it). But if 
monetary Instruments are accepted as having a significant in- 
fluence on capitai flows, then there cannot, at thè same time, 
be striet exchange regulations. Accordingly, throughout this 
period we see continuous liberalization of thè conditions for 
external financial flows; capitai import is especially encouraged.

3.2. Institutions in thè Financial Sector

Commercial and savings banks (from now on simply referred to 
as "banks") are dominating thè short and medium term lending 
to firms and households. This should be seen in connection with 
a lack of any market for commercial papers. Trade credit is, of 
course, extended between firms, but thè bills are not sold in an 
open market, but rather discounted in thè banks.

Longer term lending is undertaken through mortgage institutes, 
which issue bonds of a very high degree of liquidity from a 
marketability point of view. This is so because an owner (firm 
or household) of reai estate can, within certain limits, obtain 
these standardized bonds in exchange for a personal liability to 
thè institute. These bonds have as thè main principle a period 
until maturity between 10 and 3 0 years. Besides thè private 
mortgage bonds, there has been supplied, in recent years, a 
considerable amount of government bonds with a somewhat shorter 
expiration period. The supply of shorter bonds has helped to 
make thè spectrum of maturities more homogeneous. The nominai 
value of circulating bonds with high marketability is approximately 
equal to thè yearly GNI in 1976 (35 billion dollars or $7,000 per 
capita) .
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In addition, it should be mentioned that thè equity market has 
a rather modest size compared to thè bond market. The magni- 
tude is about one to twenty.

During thè 70's an interbank market has grown up. This market 
facilitates thè liquidity smoothing within thè banking system. 
Not until recently has thè Central Bank taken any active part 
in dealing in this market.

T^ftle— 3.2. Credit Expansion through Main Sources of Finance

Total
Central External Mortgage Credit
Govt• Trans. Banks Credits Expansion

B i l l i o n ____ k r o n e r s
Average 1965-73 -0. 7 0.1 4.1 8.0 11.5
Average 1974-77 8.1 -3. 9 6.8 16.4 27.4

Source: Hoffmeyer & Hansen, 1978, p. 5, Table 2, and
Annual Reports from Danmarks Nationalbank.

3.3. Monetary Policy: 1967-1976 I.

When evaluating thè monetary policy, thè distinction between 
quantitative rationing and market intervention is of cruciai 
importance. If thè financial sector consists of only well-
functioning markets and thè agents have full information about j
future actions, thè same results can be obtained either through Jaiming at a certain amount or a certain price (rate of interest). !
But markets are not perfect and agents do not necessarily react
symmetrically towards a rationing and intervention, even if thè 
rate of interest stays thè same. Some instruments can be 1
difficult to classify in this context, for instance Open Market

i,|i
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Operations can have thè aim of pursuing a certain level of thè 
interest rate or a certain change in thè liquidity position of 
thè private sector.

Until thè mid—sixties, thè two main instruments of thè monetary 
policy were: 1) Discount rate policy, and 2) Open market inter
vention in long term bonds. The aim of a change in thè discount 
rate was thè influence it had by institutional arrangements on 
thè banks' lending rate. OMO was used to recycle thè liquidity 
that was drained from thè private sector through balance of pay— 
ments deficits and government surpluses and, of course, also to 
affect thè long term rate of interest.

In 1965 these instruments were supplemented by a Deposit Agree
ment between thè Central Bank and thè private banks. Quantitative 
features which should limit thè magnitude of bank lending
formed thè main content of this agreement. This was one of thè 
first signs that thè centrai bank chose not to rely exclusively 
on thè price mechanism; if so, thè logicai thing would have been 
to raise thè discount rate until thè bank lending had an appro
priate size. In addition, there was put into effect a restric- 
tion on private bond issues, also with thè aim of reducing thè 
credit expansion without thè necessary rise in thè rate of 
interest. These quantitative restrictions were primarily caused 
by domestic considerations in relation to thè desire of keeping 
thè long term rate of interest at an artificially low level.

Following a severe exchange crisis in 1969 "external considera
tions have since held top priority in monetary policy formula- 
tion." (Hoffmeyer and Hansen, 1978, p. 11). The discount rate 
has been changed in such a way that there has always been a 
certain incentive for firms to borrow abroad and, in addition, 
a ceiling on thè amount of bank lending was imposed.

This ceiling which, of course, is a typical quantitative instru- 
ment has since become thè most important instrument in thè 
monetary policy of persueing thè external goal. It is based
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on thè banks1 lending conunitments and not actual lending, which 
makes it nearly impossible to relax in intermediate periods, 
when no restrictions are needed.

Until 1974 there was a surplus in thè government budget which 
made thè regulation of thè primary liquidity rather easy. But 
secondary liquidity was expanded through purchases of bonds by 
private banks. When thè lending ceiling was in function, thè 
most appropriate immediate substitute for lending was to buy 
bonds and, in addition, there was no limit on thè amount of 
liquidity,banks could borrow from thè centrai bank at a rather 
low rate of interest (compared to thè bond rate).

Despite thè fall in thè net reserve position during thè sixties 
and thè first third of thè 70's, there was not much incentive for 
thè banks to reduce their demand for assets as long as their 
gross reserve position was scarcely without any limitation and 
generally at a lower interest rate than thè market rate. In 
May, 1975, this situation carne to an end and narrow limits were 
set on thè amount banks could borrow at a market determined rate 
of interest at thè margin. But this fall in thè elasticity of 
thè supply of reserves carne contemporarily with thè change in 
thè governmental budget into a considerable deficit which was 
not matched by thè sale of government bonds. That carne not 
before 1976, except for a smaller amount in 1975 which all went 
into thè vaults of thè banks. Then, considering bank reserves, 
thè cruciai question is: Is thè government prepared to let thè 
rate of interest on these bonds rise when banks are demanding 
extra reserves? If not, banks can obtain primary liquidity by 
selling these bonds (cf., thè discussion on this point in Re— 
degtfrelse fra arbejdsgruppen vedr. etablering af et marked for 
kortfristede vsrdipapirer, betaenkning nr. 763, Copenhagen, 1976).

The period of observation is stili too short for judging thè 
point, but one can say that rates of interest have fluctuated 
more within thè last 5 years than before, and reserve liquidity 
has become more expensive, priceà at a market rate. In connec-
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tion with thè last point, it should be added that thè inter- 
bank market for reserves has grown fast since 1975 
and thè centrai bank has (except for very short periods) left 
it alone.

In summary, one can say that thè outcome of thè monetary policy 
and thè employed instruments has been a liberalization of thè 
determination of interest rates on thè bond market as well as 
on private banks borrowing and lending. But, more emphasis has 
been put into thè obtainment of thè external goal through push— 
ing up short term rates of interest by discount policy and inter
vention in thè short bond market in conjunction with quantitative tregulation on bank lending.

3.4. The Exchange Regulations

Current payments are free of any restrictions as far as they 
are related to import or export of goods and services, and 
follow a normal pattern for payments within thè particular 
industry. Until 1969 Danish importers were allowed to reserve 
foreign exchange up to one year in advance; in May, 1969 any 
payment in advance of more than 14 days was banned, in 1973 thè 
period was extended to 30 days. These rules for payments in 
advance also count for amortization of loans, etc.

Commercial loans and credits have been liberalized since 1961. 
Credit related to import, as well as export, may be financed 
through foreign loans. Until late 1972 thè maximum length of 
these trade credits was 1 year (5 years for ships and larger 
plants). From 1972 onwards, imports and exports could be 
financed by foreign loans not exceeding 5 years (8 years for 
larger items). An importer can alternatively choose to have 
revolving loans never amounting to more than thè average of 
his import over thè last 12 months.

In addition to thè possibility for an exporter to refinance 
any trade credit abroad, there was established in 1975 an Export
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Financing Fund which grants longer terni loans on more favorable 
terms than thè domestic interest rate. Quite recently this 
Fund has started to borrow abroad to counter—balance lending.
In 1973 banks received permission to finance export by lend
ing within certain limits. These limits were originally 250 
mill• kr.; they increased to 400 mill. kr. in 1974 and to 600 
mill. kr. in 1975. This activity is not restricted by thè lend— 
ing ceiling and opens thè possibility for a single bank to have 
a negative netposition not exceeding 5 per cent of its own 
capitai.

In accordance with thè OECD agreement, a special credit facility 
lor financing thè export of ships built in Danish shipyeards 
has also been created.

Finance loans. From July 1, 1968 a generai permission to borrow 
between 100,000-1,000,000 kroners each year with a redemp
tion period of not less than 5 years was granted and included 
practically every kind of firm. In 1971 thè maximum amount was 
increased to 5 mill. kr. But in 1974 this generai permission 
was narrowed down to cases wherein thè loan had a specific reai 
investment purpose. On thè other hand, thè limit was raised to 
20 mill. kr.

Portfolio investment. Until 1971 there was no liberalization of 
trade in financial papers. When it was decided that Denmark 
would join thè EEC, restrictions on foreign purchases of Danish 
bonds and shares were gradually relaxed. From January, 1975 
onwards, portfolio investments were liberalized, as far as thè 
papers were quoted by thè Stock Exchange, and were not regarded 
as money market papers. Danish inhabitants have not until very 
recently (Jan., 1978) been allowed to make any foreign portfolio 
investments.

Direct investment. In principle, any direct investment exceed
ing a certain small amount needs authorization from thè Central 
Bank, but thè officiai attitude towards these investments has 
been relatively liberal. The concept of direct investments
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covers, among other things, thè setting up of a new factory, 
buying a dominant part of thè equities in an existing firm or 
loans lasting more than 5 years between thè mother firm and 
thè subsidiary.

Banks (and other authorized exchange dealers, i.e., brokers, 
etc.) have subsequently been restricted in their foreign 
activities. As a part of thè agreement between thè Central Bank 
and thè banks in 1965, they were asked not to increase their net 
foreign indebtedness. In 1969 they were, in addition, asked not 
to improve their net position to an amount larger than thè 
average of lst half of 1968. On December 1, 1971 thè regula- 
•dions were changed. Now thè banks' net position should lie 
between 0-15 per cent of their own capitai1. Dispensations 
from this rate have been granted in cases of heavy demand for 
forward exchange, which thè banks were willing to supply if 
they were allowed to cover on thè spot market to an extent 
exceeding thè 15 per cent.

3.4.1. Forward Contracts for Foreign Exchange

As early as 1953 permission was granted to supply and demand 
forward exchange when thè transactions had a commercial basis. 
Until 1968, however, there was only a sterling forward market 
in Copenhagen, which made forward contracts in other currencies 
expensive and awkward to establish. Until December 1975 any 
asset or liability denominated in a foreign currency with a 
fixed amount and not exceeding 1 year was allowed to be matched 
by forward purchase or sale. These forward contracts could have 
any length of time up to 1 year. Since December 1975, thè time 
period has been extended to 2 years when contracts are against 
Danish kroners and without any limitation if thè forward contract 
is established between two foreign currencies. Concerning 
forward contracts where Danish kroners are involved, thè same 
rates hold good for foreign firms.

1 "Ansvarlig indskudskapital" (own capitai) raised abroad 
is excluded.
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3.5. The Institutional Exchange Rate Regime

Denmark has been linked to a fixed parity regime since thè 
Bretton Woods Agreements. Until 1973, when thè IMF surveillance 
of thè exchange rates broke down definitively, Denmark took part 
in thè world-wide fixed exchange rate arrangement. In 1949 and 
1967 thè Dkr. was devaluated, contemporary with thè Pound Sterling 
(E), and not until quite recently has thè Dkr. been detached 
mentally from thè Pound (which, of course, has also something 
to do with thè declining role of thè British market for Danish 
export). 
t
In connection with thè approaching Danish membership in thè EEC, 
Denmark took part in different attempts to create a monetary 
union through exchange rates arrangements. These began in 1969 
when thè band for deviations from thè fixed parities between thè 
European currencies was intended to be narrowed, compared to thè 
generai IMF rules. After thè Smithsonian Agreement in December 
1971, when thè IMF band was widened to comprise a 2-1/4 per cent 
deviation to both sides of thè parity rate, thè European coun
tries agreed to keep thè daily deviations with 1-1/8 per cent.
This arrangement received thè nickname "Snake in thè Tunnel"
(not to forget thè "Worm" established between thè Netherlands 
and Belgium-Luxembourg of only 3/4 per cent deviation; this 
reptile died on March 15, 1976) (DN, 1976, p. 91). The Tunnel 
was abandoned in thè beginning of 1973, whereas thè Snake survived, 
but without thè participation of thè UK (who left in 197 2)»
Italy, and, for periods of time, France. This means, in reality, 
that a number of minor European currencies were linked to thè 
D-mark in some kind of a currency block, which made a joint 
float towards other currencies. Within thè D—mark block, 
discretionary changes in thè parities have been undertaken.
This happened in 1973, 1976, twice in 1977, and again in October 
1978. In figure 3-3. thè Danish exchange rate towards thè two 
most important currencies ( US$ and DM ) is shown.





Figure 3.3.
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From January 1979 thè European Monetary System (EMS) was 
supposed to start. In many senses this arrangement is 
similar to thè originai Snake in which all thè EEC-coun- 
tries took part. At thè time of writing Britain has chosen 
to stay outside thè EMS, while France and Ireland participate 
on equal terms with thè old Snake-coujtries. Italy has ob
tained a special-case position, which allow thè lira to deviate 
up to 6 per cent from thè parity.

Finally, in March 1979 thè last disagreements concerning thè 
EMS were removed and thè formai start of thè extended European 
currency collaboration could take place.
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CHAPTER 4: PREVIOUS STUDIES OF THE DANISH CAPITAL ACCOUNT.

There are very few empirical studies of thè Danish capitai account. 
I have, in fact, had access to only four, two of which have been 
published (Economie Survey, 1964 and Thygesen, 1971) . The other 
two are unpublished dissertations (Flemming Larsen , 1973 and 
N. Blomgren-Hansen, 1975).1

The two published studies deal exclusively with trade credit. This 
is, of course, understandable in light of thè strict Danish capi
tai regulations which existed until thè late 60's.

The analysis in Economie Survey is mainly a descriptive investiga- 
tion of thè development of thè stocks of trade credit in thè peri
od 1949-62. The main conclusion of thè work is that export related 
credit is more elastic with .regard to amount of trade than im
port credit.

Professor Thygesen makes a regression analysis of thè development 
in trade credit on quarterly figures for thè period 1960-68. The 
main results are given in table 4.1 below.

In addition, a number of tentative working papers, especially 
within thè Denmark’s Nationalbank, have been produced. Due to their 
unofficial nature, I have chosen to leave them out of this chapter 
and will refer to them in more concrete situations where a direct 
comparison with results obtained in this study can be made.
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Equation LIABl and ASSI are specified in stocks, whereas NCIl 
and NCI2 are flows specifications.1 Except for thè influence of 
imports and exports, no conclusive results are achieved. Thyge
sen suimnarizes his findings in thè following manner:

"It would be idle to pretend that we have made much progress in 
making thè flows of trade credits endogeneous in our model. The 
persistent influence of current trade flows in shaping thè levels 
of commercial assets and liabilities has been further clarified. 
This influence, though in itself enough to justify a careful ana
lysis, is stable and not markedly different as between imports 
and exports. But thè additional element of endogeneity through a 
ldnkage to domestic interest rates did not make itself signifi- 
cantly felt prior to thè end of 1968."

For reasons of comparison with thè work presented later on, it
should be mentioned that Thygesen refers to a large number of
computations made on monthly data, where he has obtained more
encouraging results with regard to monetary variables, and, of
particular note, thè influence of thè forward premiums is stable? 2but thè R rarely rises above .4 in thè first difference version 
of thè monthly regressions.

As a part of N.Blomgren-Hansen's financial sector model (N.B-H, 
1975!, pp. 208-13), thè demand of thè private non-f inancial sector 
for thè stock of foreign net debt has been estimated. He uses thè 
portfolio selection approach, although in an elaborated manner. 
Here, thè foreign debt, FDP, as a fraction of thè total need of 
short term finance in thè private non-financial sector, FDP+BLOP, 
depends on (i) thè margin between thè domestic bank lending rate, 
IL, and thè foreign interest level represented by thè Euro-dollar 
deposit rate, T$, and (ii) "automatic" trade credit associated 
with net imports of goods and services, DFOT.

1 This observation is made by Flemming Larsen, ;pp. 9 5-98, 1who 
points out thè lack of discussion concerning thè different ì 
terpretations of thè two specifications.
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FDP = 0.2406 (FDP+BLOP)-0.6624(T$-IL)(FDP+BLOP)(t-values) (67.4525) (7.6191)
-0.4506(I$1-IL1)(FDP1+BLOP1)+0.2222 DFOT 
(4 .3455) (1.8255)
-0.4143 DFOT1-4006.8066 
(3.3258) (35.3092)
R 2==0 .9984 SE=117 DW=1.4562 DF=13

DFOT = DFOL-FOLl•(T$+T$T)/4.
DFOL = The deficit on thè current account.

The results indicate that a quarter of thè need for short-term 
finance (FDP+BLOP) is covered by external borrowing. N.Blomgren- 
Hansen himself mentions that thè specification of net debt as a 
fraction of gross demand for short-term loans may appear unwar- 
ranted, for what reason we have chosen in thè present study a 
measure of thè net financial wealth instead. The influence of 
thè interest rate at thè end of thè estimation period is about 
600 million k r . for each percentage point thè differential chan
ges .

The most detailed study of thè capitai flows is, without excep- 
tion, that made by Flemming Larsen. He applies thè portfolio ap
proach to disaggregated quarterly figures of capitai account for 
thè period 1960-69. The most promising results are achieved for 
trade credit, where thè author succeeds, contrary to Professor 
Thygesen, in demonstrating thè significant effect of changes in 
domestic interest rates and thè Euro-dollar rate on trade credit 
assets. For trade credit liabilities, thè results are less en- 
couraging, a factor explained by reference to thè fundamentally 
different positions between a Danish exporter and a foreign one 
with regard to their access to international financial markets. 
M r . Larsen concludes his study in thè following way:

"For thè long-term portfolio investment thè results were very 
much as expected. Obviously, thè restrictions have prevented thè 
proper functioning of thè portfolio adjustment forces. For thè 
short-term portfolio investment in generai, thè results were 
more promising. Thus, significant relationships were obtained be-

(1960.2-1970.2)
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tween changes in domestic interest rates and flows of capitai.
For liabilities, changes in thè euro—dollar rate were also signi
ficant. Apart from interest rates, also changes in trade flows, 
income velocity and in some instances also thè forward premium, 
were significantly related to flows of short-term capitai. Of 
thè different models, thè Branson and Hill approach especially 
yielded satisfactory results." (pp. 114-115).

As shall be seen, these conclusions have been further supported 
by thè present study. But two criticai comments should be noted: 
(i) full adjustment is assumed within thè quarter, taking into 
consideration Thygesen's result showing very slow adjustment of %desired to actual stocks (5-9 quarters) this assumption should 
at least have been tested, and (ii) thè Branson and Hill ap
proach appears to have been used mechanically in thè sense that 
all variables are multiplied by thè "wealth variable". Strong 
arguments can be forwarded (Cf. N .Blomgren-Hansen, p.211, and 
section 6.6) that thè trade flows represent a need for "transac- 
tion"-credit, contrary to "speculative"-credit, and should, 
therefore, not be included in thè portfolio selection function:

Demand of _ f(interest rates, monetary indicators)-WEALTH+ 
assets _ TRADE FLOWS 1

In addition, it is worth mentioning that all thè above referred 
results have been obtained by thè OLS-technique. This means they 
are affected by simultaneity biases. In Thygesen's study, he in- 
cludes a subsequent chapter in which a simultaneous model is set 
up. Here, all equations are estimated by thè TSLS-technique. Un
fortunately, this re-estimation leaves no significant coeffi- 
cients, not even thè trade variables'. This forces Thygesen to 
conclùde: "this relation remains in a most unsatisfactory state, 
(p. 265).

The overall impression is that thè empirical explanation of ca
pitai flows stili remains rather poor, although thè disaggregated 
study by Flemming Larsen is encouraging in thè sense that mone-

1 This is, perhaps, also thè case with income velocity.
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tary indicators appear in a significant manner. In any event, 
thè period of estimation is far back in thè 60's, which in it
self suggests thè need for a study on more recent material, 
especially when taking into consideration thè fact that —  apart 
from trade credit —  thè liberalization of capitai flows did not 
begin before 1968 .1

Another generai weakness of thè studies lies in thè lack of fi
gures for thè financial wealth of thè private sector. Either 
this aspect is omitted in thè analyses or thè wealth is repre
sented by thè gross domestic product.
%

As a final point, a re-estimation of thè equation on monthly 
figures is recommended for some of thè studies. This shortening 
of thè estimation period would probably help to establish more 
stable relationships between financial variables and capitai 
flows.

1 B-H, 1979 has presented an elaborated ^ ^ ^ ^ ^ ^ ^ B a s i c l J 0 net capitai import estimated over thè Periodo^63_1977. B,asic y
thè result are very similar to thè prcvious forward rremium
been possible to show a significant effec hnnd rate and thè domestic rate of interest is now thè bond rate.
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CHAPTER 5 : PRESENTATION OF DATA

5.1. The Ideal Case

Unfortunately one thing is a theoretical model, quite another 
is thè empirical application. But let us start with thè ideal 
case and then make thè necessary modifications.

Ideally, we would have a continuous stream of figures showing 
how thè stocks develop over time combined with flow observations 

>£ that teli thè speed which thè stocks are changing. In
addition, figures for thè non-accumulating flows are available, 
e.g. income, consumption, etc.

In this case there will always be an exact correspondance 
between thè changes in thè stocks and thè registered flow which 
may consistof either a change in thè quantity or in thè price. 
The stock is assumed to be revaluated every point-of-time.

Above we are only considering ex post observations and we 
will stili miss information about thè expected values for 
thè relevant variables. The proper way of obtaining these 
figures is to make an interview of thè involved agents, but 
such a procedure will immediately cause that our ideal con
dition for information gathering breaks down for practical 
reasons.

Further there should also be made an effort to obtain demand 
and supply figures. Only when thè markets clear (are in 
equilibrium) demand and supply are identical. Outside 
equilibrium we need separate observations of thè demand and 
thè supply, and how thè actual transactions are related to 
these figures. The possibility of disequilibrium should be 
thè normal case rather than thè exception.
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5 • 2 • The Re-lati on between Stocks and Plows in practics

In principle, there should be a direct correspondance between 
data showing stocks and flows. In practice, however, there can 
be rather large differences. Some of these might refer to 
different statistical methods: Stocks are measured in actual 
prices, so a change in thè price will cause a change in thè 
stock without registering any flow. Financial stocks do have 
a well-defined price which is frequently quoted and could 
form thè basis for revaluation of thè financial variables.
Thus, changes are caused by either a shift in price or in 
quantity. The statistics of flows are traditionally only a 
registration of changes in thè qunatities at thè actual 
pjrice level

On thè other hand, stocks are often measured only once a year. 
Thus, interpolation must be made for certain information 
regarding quaterly changes in thè value of thè stocks.

A special problem arises from thè calculation of a sector's 
debt when thè price of thè financial claim is variable. 
Traditionally, thè debt is recorded at its nominai value 
because if, for one reason or another, thè debt falls due, 
thè full amount must be paid. As an asset, thè claim is, 
more often than not, recorded at thè market value because 
if thè sector has to make a quick liquidation, one can 
only expect thè actual market value. But, this procedure 
creates a discrepancy when calculating all sectors' assets 
and liabilities. We have, therefore, chosen to calculate 
thè liabilities at market prices. In thè main, bonds have 
a variable price, whereas loans, in thè more traditional 
sense, have a fixed "market" price and, thus, a flexible 
debtor interest rate.

Quite another problem exists in that stocks are measured as point 
observations at thè end of each quarter, which is, of course, 
more limiting than monthly or even daily averages. Interest 
rates are in this study mainly calculated as an average of end- 
of-the-month data. Thus, thè price and thè quantities cover 
slightly different periods.
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By definition/ thè change in net finacial wealth for each
sector equals thè excess savings,i.e.,total savings minus total rea

{jjl net accumulation of external finacial assets must, ex post, be 
identical to finacial surplus/deficit. A number of statistical 
problems are involved in identifying this factor, a few of 
which will be mentioned:

a) Excess savings are calcu lated within thè national account 
system and are regarded as a reai stream, often without any 
consideration as to capitai gains/flows.

b) The computation of reai variables is, in generai, more 
difficult because thè markets do not function well and, 
therefore, no market clearing price exists.

When estimating thè demand and supply equations for financial 
assets/liabilities, one should, whenever actual (ex post) 
figures are to be predicted, take into consideration thè 
over-all wealth constraint. This means, given thè net 
wealth, thè sum of thè coefficients to one variable must 
be zero, which calls for some kind of constraint estimation 
technique.

5.3. The Period of Investigation

As indicated above in chapter 3, there is a nur.iber of reasons 
for thè choice of thè period of investigation: 1968.1 -
1976.4. The starting point is determined by two factors:
1) It has not been possible to compute reliable figures for 
thè private financial wealth .ferf back than 1968, and thè 
disaggregation of thè capitai flow figures did not either 
start before then. 2) The liberatilzation of capitai flows 
took an important step forward, when finance loans were 
permitted from lst July 1968. Before that it was only trade 
credit which was unrestricted.
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The point of termination was chosen from purely practical 
reasons, namely that at thè time of making thè calcualtions 
spring 1978, it was not possible to extend thè time series 
any further. Of course, as a stability test thè period of 
estimation will later on continuously be prolonged.

This period is one of dramatical changes in thè institutional 
framework. Most important is that Denmark joined thè EEC 
from January thè lst of 1973, and by this thè integration 
of thè Danish financial markets with thè European ones 
sped A-j. - In addition, thè European exchange rate colla- 
boration ,which in thè Danish case replaced thè Bretton Woods 
agreements ,has also played an important role.
I

With regard to thè domestic monetary policy, we have also 
experienced quite a number of changes. Up to 1969 thè main 
aim for thè monetary authorities was to stabilize thè long 
term bond rate; but from then on thè aim seems to have 
changed in thè direction of placing more emphasis on quan-

4, Ìtitative instrument on thè expence of a more fluctuating 
interest rate.

5.4. Diaggregation into Sectors
& r

In chapter 2.3, we have discussed in some length thè 
theoretical arguments concerning thè disaggregation of thè 
domestic economy. With tìye'regard to a behavioural explana
tion of thè capitai movements, we have isolated thè private 
sector. This is done so, because thè determining factors 
behind thè public capitai import and export presumably are 
of a different character, e.g. related to thè exchange rate 
policy. - although public borrowing also to some extent is 
subjected to thè conditions of thè international financial 
markets. Finally, one can say that public capitai import is 
determined by thè market forces in thè sense that they are 
residually in .relation to private capitai import, given an 
aim of a certain total amount of reserves.
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According to our theoretical discussion thè private sector 
should then be subdivided into three sectors: Households, 
firms and financial institutions (mainly banks).

To take thè latter first, then we find that banks are very 
restricted in thè foreign activity. As thè main priciple, 
they have to stay in a net position which rangls between 0 
and 15% of their own capitai. Even though there may be 
substantial changes in thè gross position of banks, they 
have not much leeway for influencing thè total international 
liquidity. In addition, thè activity of banks are bounded 
by serving their customers with forward currency. Some- 
times thè Central Bank has granted exemption from thè 15% 
limit to make thè banks able to cover themselves in thè 
spot market for an amount equal to their forward position.

Until very recently, households were not allowed to keep 
any foreign assets (or borrow abroad ) .This reduced thè 
private sector in this respect only to comprise firms.

How thè foreign sector should be treated is in fact more 
complicated, because normally thè portfolio model is 
developed as an asset demand model, where thè domestic 
sector demands foreign assets and thè foreign sector domestic 
assets. But, as a net debtor nation, Denmark has a special 
interest in private capitai import - liability supply functions. 
If thè foreign sector can be regarded as independent of how 
thè Danish actions influence their portfolios, then it may 
be acceptable to treat thè foreign sector entirely exogenous.
For given parameter values thè foreign sector is willing to 
demand whatever liability that is supplied without changing 
thè conditions (thè small economy assumption).

For our purposes thè number of relevant subsectors is reduced 
and comprises only thè firms and thè foreign sector.Firms were 
rot allowed until lst January 1978 to hold foreign assets - 
except for trade credit and smaller amounts in foreign banks 
for transaction purposes and direct investments in
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foreign business- Firms may emit liabilities which are hold 
by foreigners in thè form of trade credit — or equivalent 
loans from a foreign bank — and finance loans, which have 
a minimum time until redemption of five years.

5.5. The Computation of thè Net Financial Wealth of 
thè Private Sector

One of thè essential variables of a theoretical portfolio 
model is thè net wealth which is, according to a number of 

, diversified into different types of assets and 
liabilities. For this reason, I have attempted to measure 
thè private sector’s net wealth, but such a project has 
proved somewhat difficult.

Firstly, there are no sources which show thè wealth of thè 
private sector. Thus, one must use an indirect accounting 
by adding all thè external sector's net positions towards 
thè private sector.

Secondi^, thè sources are not always consistent and do not 
provide detailed quarterly figures for these sectors' net 
wealth.

The external sectors with which I have chosen to deal 
consist of thè following:

1) Foreign sector (containing all non-residential firms 
and person)

2) The Central Bank (Danmarks Nationalbank)
3) The Government (in addition to thè centrai authorities 

as such, there is a number of centrai funds with special 
purpose: Sociale Pensionsfonds (SP)(Social Pension Funds), 
Arbejdsmarkedets tillaegspension (ATP) (thè Labour Market's 
extra pension), Postgirokontoret (GIRO) (thè Postai 
Transfer Bank), and Hypotekbanken (thè Mortgage Bank).

4) The locai authorities (kommunerne)

1 &.
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Quite often, thè private sector is divided into two parts: 
thè financial and non—financial. The former consists of 
commercial and savings banks, mortgage institutes and 
security companies, while thè latter contains firms and 
households. However, as long as thè scope is merely to
measure thè net wealth, there is not much point in such a
division, because thè financial institutions are, broadly 
speaking, in one way or another owned by thè firms and
households. When thè net wealth of thè banks increases, thè
bank shares gain in value, and so does thè wealth of thè 
non-financial sector. Naturally, these events imply 
distributional effects within thè private sector which, 
in many other respects, are important.

•

Capital gains and losses within thè private sector is then 
disregarded, and only nominai gains and losses towards thè 
external sector influence thè size of thè net wealth. Among 
these changes in thè rate of interest seems to have been 
thè most important with thè period of analysis. Due to thè 
fact that thè private sector has a net bond debt, a rise in 
thè interest rate induces a capitai gain for thè sector and 
public sector (thè Central Bank) has, broadly speaking, thè 
equivalent loss. With regard to thè exchange rate thè private 
sector experiences a capitai loss when thè country makes a 
formai devaluation of thè currency. In a regime of floating 
rates, it is less straight forward to give any statement, 
because thè development depends very much on thè composition 
of thè assets and liabilities on different currencies. $ is 
stili thè dominant borrowing currency, although thè importance 
has declined over thè period (cf. table 6.11).

As discussed above thè asset demand from thè foreign sector 
is assumed to play a rather modest independent role in this 
study. Therefore, no attempt has been done to calculate thè 
entire foreign net wealth, only thè net wealth related to 
Denmark is computed and hence available for thè empirical 
investigations. Often thè developemnt in thè world GDP is 
used as an proxy, but this approach rans counter to our 
theoretical model and is not tried in thè present study.
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5.6. Explanations of thè Statistical Figures

5.6.1. Stocks;

The nomenclature used herein has been chosen in order to 
simplify thè various variables.The economy is divided into
6 sectors, each sector having its own letter of identification:

B - private finacial sector, commercial and savings banks 
H - private non-financial sector, households & firms 
P - thè private sector = B & H Consolidated 
N - thè Central Bank 
G - thè centrai government 
L, - thè locai authorities 
F - thè foreign sector
Z - indication of an aggregation over several sectors.

For all financial variables, it is a rule that there must be 
a debtor as well as a creditor. The indication of a financial 
stock consists of 4 letters, thè first of which is thè creditor, 
and thè last, thè debtor. For instance, a foreign loan to thè 
private sector will look as follows:

The type of financial claim is indicated by thè two centrai 
letters. Five main categories will be specified. Depending, 
however, on thè specific analysis, there will be a need for 
more types of claims. In each case, this is indicated in thè 
relevant part of thè text.

MB - Monetary base 
DE - Deposits
LO - Loans with fixed capitai value 
BO - Bonds with variable capitai value 
VR - International reserves

Type of financial claim

creditor debtor
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In table 5.1 is given an illustration of thè main assets and 
liabilities which form thè background of thè residuai^ com
putation of thè private wealth. Variables are defined as net 
holdings (in thè sense net of redemptions over thè period) in 
a few cases net—net holdings are recorded, these are cases, 
where assets and liabilities h>wc not —■te© separate^
For calculation of thè net wealth, this is not a disadvantage as 
such; but establishing independent behavioural relations, it 
is mpr^ preferable that assets and liabilities are treated 
individually.

The table has been constructed with thè main purpose to 
calculate thè private sectors and foreign sectors net 
financial wealth. Therefore, some of thè transactions between 
thè public sector and thè Central Bank are only treated ru- 
dimentarily, in thè sense, that only important and relative 
easily available figures are recorded. This leads to that 
extraordinary condition that in 1976.3 thè net wealth of thè 
Central Bank is recorded as negative.

In thè following table 5.2, one concrete example is given 
for thè quarter 1968.1. This table , in addition to thè list 
of identities on p.!58f, should make thè reading of thè 
figures offered in annex 1 straight forward.

5.6.2. Flows

Financial claims are characterized by thè fact that it is 
always possible to identify thè debtor.It is more ambiguous 
concerning thè creditor, because thè claims can be traded; 
but one thing holds that they do not disappear, so someone 
must hold thè entire supply. Changes in thè holdings of a 
specific financial asset is derived from either a change in 
thè quantity or in thè price as long as we only consider 
thè actual value. Accordingly, there is an unic^relation 
between thè changes in thè financial stocks and thè flow 
of funds. But thè situation is quite different from thè 
micro-level, because prices cannot be regarded as parametnc- 
ally given, they are endogenous variables determined simul
taneous ly with thè changes in thè amounts. The nominai
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financial flow variabel is indicated by 'A' followed by thè 
letters indicating thè financial stock.

Reai flows (e.g. income, consumption, investment etc.) cannot 
be identified by debtor and creditor, because no such exist. 
Concerning reai capitai thè debtor and thè creditor is thè 
same agent (i.e., thè owner) and consumption evaporates 
during thè period. The same terminology is, therefore, not 
sultable. One rather convenient procedure is to identify thè 
reai flows by their national account number The current 
account of thè balance of payments statistics is not, in thè 
more detailed version, a part of thè national account, and it 
has been chosen to initiate these variables by an 'L' followed 
by thè relevant number and an indication of whether it is an 
expence or receipt.

5.6.3. Prices

Exceptfor thè 'A' a vowel indicates a price or price index 
Interest rates are indicated by an 'I' followed by thè con
sidered financial claim, e.g. IBOP - thè interest rate of 
private bonds, p.a.

Exchange rates are indicated by an 'E', e.g., EDOL. (The higher 
thè exchange rate thè more has thè Danish krone devalued).

Prices of financial stocks are given by thè letter '0' which, 
of course, corresponds to thè developemnt of thè interest rates.

Prices of reai goods have thè ' U' as indication.

5.6.4. Time periods

This study is intended to be mainly of quarterly relationships, 
but in a few cases it has been possible to set up monthly figures. 
These variables are identified by an 'M1.
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5 . 7 .  Balance Sheet of thè Sectors

1. Net financial wealth of thè private sector: 

PWEP = PWE - WEP
PWE = PMB + PDE + PLO + PBO + PVR 
WEP = LOP + DEP + BOP

PMB = PMBN + PMBG 
PDE = PDEN 
PLO = PLOG + PLOL 
PBO = PBOG + PBOL 
PVR = PVRF 
*

LOP = NLOP + GLOP + FLOP
DEP = LDEP
BOP = NBOP + GBOP + LBOP + FBOP

2. Net finacial wealth of thè Central Bank:

NWEN = NWE - WEN
NWE = NVR + NLO + NBO
WEN = MBN + DEN + LON

NVR = NVRF + GOLD 
NLO = NLOP 
NBO = NBOP

MBN = PMBN 
DEN = PDEN 
LON = GLON

3. Net financial wealth of thè government:

GWEG = GWE - WEG 
GWE = GLO + GBO 
WEG = MBG + LOG + BOG

GLO = GLOP + GLON + GLOL
GBO = GBOP
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MBG = PMBG
LOG = FLOG + PLOG
BOG = PEOG

4. Net financial wealth of thè locai authorities:

LWEL = LWE - WEL 
LWE = LDE + LBO 
WEL = LOL + BOL

LDE = LDEP 
LBO = LBOP

L0L = PLOL + GLOL + FLOL 
BOL = PBOL

5. Net financial wealth of thè foreign sector:

FWEF = FWE - WEF 
FWE = FLO + FBO 
WEF = VRF

FLO = FLOP + FLOG + FLOL 
FBO * FBOP

VRF = PVRF + NVRF

6. Control:

PWEP + NWEN + GWEG + LWEL + FWEF = GOLD
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5.8. List of Variables

5.8.1. ASSETS (All stocks are in mill. Dkr.)

1. The private sector:

PMB - Monetary Base held by thè private sector 
PMBN - notes and coins - - -
PMBG - Post Giro accounts held by thè private sector

PDEN - Deposits by private banks at thè Central Bank 
PLOG — loans granted to thè government by thè private sector 
PLOL - - - - thè locai authorities by thè private
, sector

PBOG - governiuent bonds held by thè private sector at
market prices

PBOL - locai authorities bonds held by thè private sector 
at market prices 

PVRF - International liquidity held by private banks

2. The Central Bank:

NVR - International liquidity held by thè Central Bank 
NLO - Loans granted by thè Central Bank to private banks 
NBO - Bonds held by thè Central Bank

3. The government:

GLOP - loans granted by thè government to thè private isector 
GLON - thè government's current account at thè Central Bank 
GLOL - loans granted by thè government to locai authorities 
BGOP private sector bonds held by governmental institutions

(such as Hypotekbanken (thè Mortgage Bank), Arbejds- 
markedets tillaegspension (ATP) (thè Labour Market 's 
extra pension), Sociale Pensionsfonds (Social Pension 
Funds), Postgirokontoret (thè Postai Transfer Bank) 
and building funds, etc.
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4. Locai authorities:

LDEP - Deposits by locai authorities at private banks 
LBOP - Bonds held by locai authorities at market prices

5. Foreign sector:

FLOP - Net loans granted by foreigners to thè private sector
FLOG - - - - thè government
FLOL - - - - - locai authorities
FBOP - Bonds held by foreigners at market prices
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5.8.2. LIABILITIES (mill. Dkr.)

1. Private sector; 
i

LOP - loans obtained by thè private sector
DEP - deposits at private banks by other sectors
BOP - net supply of bonds from thè private sector

2• The Central Bank:

MBN - monetary base (notes and coins) held by thè private
sector

DEN - deposits by private banks at thè Central Bank
LQN - thè government's current account at thè Central Bank

3. The Government :

MBG - Post Giro accounts held by thè private sector
LOG - loans obtained by thè government
BOG - supply of government bonds at market prices

4. Locai authorities:

LOL - loans obtained by thè locai authorities
BOL - supply of locai authorities' bonds at market prices

5. Foreign sector:

VRF - international liquidity held by private and centrai
banks
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5.8.3.

ILO
IDD
ITD
IDISK
IMAX

IMM

IFORW

IEUR
»

IBOGL
IBOGS
IBOPL

5.8.4.

EDOL 
E DM

INTEREST RATES (Per cnnt per annuiri)

- lending rate at private banks (monthly average)
- cheque and demand deposit rate (monthly average)
- time deposit rate at private banks (monthly average)
- discount rate at thè Central Bank (monthly average)
- maximal lending rate at thè Central Bank (monthly 

average)
- money market rate (day/day loans)(average of 

daily observations)
- cost of inter-bank three months forward purchase 

of $ (average of daily quotations)
- three months' Euro-dollar rate in London (average 

of daily quotations)
- long term government bond rate (monthly average)
- short term - -
- long term private sector bonds

EXCHANGE RATES

- thè Dkr./$ rate (average of daily quotations)
- thè Dkr./DM rate -





5.8.5. BALANCE OF PAYMENTS (Mill. Dkr.)

1. Current account (at transaction basis):

Lll - exports of goods (fob)
L12 - imports -
Li - merchandized balance (Lll - L12)

L21 - maritime transport (net)
L22 - tourism and travel
L2 3 - European Economie Community (net)
L24 - other services (net)
L2 - balance of services (L21 + L22 + L23 + L24)
I

L31 - receipts of interest and dividend
L32 - outlays of interest and dividend
L3 - interest and dividend (net)

L - current account (LI + L2 + L3)

2. Capital exports:

CI - direct investment
C2 - commercial loans and credits
C3 - other capitai payments
C5 - changes on thè foreign accounts of private firms
C6 - unrecorded capitai exports
CP - total private capitai exports
C0 - public capitai exports
CA - total capitai exports

3. Capital imports:

K1 - direct investments
K2 - commercial loans and credits
K21 - recorded trade credit
K22 - finance loans
K3 - other capitai payments
K4 - portfolio investments
K6 - unrecorded capitai imports
KP - total private capitai imports
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K0

K

5.8.6.

PTEB

BTEN

OBOG
OBOPK
OBOPN
OBOP3
OBOPS
OBOL

- public capitai imports
- total capitai imports

Miscellaneous;

- private banks' net position in thè forward market for 
currency (monthly average)

- The Central Bank's net position in thè forward 
market for currency (monthly average)

- price of government bonds
- price of private mortgage bonds with first priority
- price of private mortgage bonds with second priority
- jprice of private mortgage bonds with third priority
- ABOPH and AB0P3 lumped together after thè reform in 19 71
- price of locai authorities' bonds

\
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APPENDIX 1: SOURCES OF THE DATA

As thè main priciple, thè relevant sources are given for thè 
entire time series, but, especially, thè latest figures in 
thè series will be covered with a precise description that 
will make it possible for thè reader to up-date thè material 
himself/herself.

List of publications:

1. QN - Monetary Review, quarterly publication from thè
Central Bank (Danmarks Nationalbank)(DNB)

2. AN - Annual report from DNB
3. SE - Statistiske Efterretninger from Danmarks Statistik (DS)
4. AG - Statistidal Yearbook from DS.
5. QG - Quarterly statistical survey from DS
6. 10S - Statistical survey for periods of 10 years - special

publication from DS
7. IFS - International financial statistics issued by thè

International Monetary Fund (IMF)

Finacial Stocks:

PMBN - Notes: 1967-74, QN, table 1? 1974- same source, but
incl. coins
Coins: 1967-74, yearly figures in AN table 4 (annex) - 
linear interpolation for quarterly figures.

PMBG - Residuai calculation: thè difference between total notes
coins an<J giro' - QN, p. 26 and PMBN.

PDEN - 1) Mainly deposits that can be withdrawn on demand.
table 13 & 14 AN (annex)(incl. deposits made in 
respect of lending exceeding thè credit ceiling).
2) Less-liquid deposits: credit certificates and 
deposit of certificates from 5/11/75.

PLOG - Yearly observations in QN, p. 16 - Quarterly changes
is obtained from QG, table 36 'Statens làntagning og
-givning', p • 52.





- 167 -

PLOL

PBOG

PVRF

NVRF

NLO

NBO

QN, p. 17: 'Kommuner, vasrker og havne m.v.: G«ld 
og làntagning'

— Q N , p. 16 nominai amounts. Prices are obtained from 
A N , annex, tabel 31: a simple average of thè prices 
is calculated - except for thè period after 1/4/76, 
where thè bond with 10% nominai interest and 7 year 
until redemption is regarded as representative. (All 
government bonds are assumed to be held by thè private 
sector) .

- QN, p. 6: 'Danmarks Internationale Likviditet'.

- Q N , p. 6: ’Officiel likviditet (netto) + guldbehold- 
ning1.

- QN, p. 18: 'Bankers og sparekassers mellemvèerende 
med nationalbanken' - 'gaeld til Nationalbanken' .

Yearly figures are obtained from Q N , p. 5 - 'Natio- 
nalbankens vigtigste aktiver og passiver' ultimo thè 
year at market prices. Quarterly flows at market 
prices is given in AN, table 29. Quarterly stocks 
are calculated by multiplying thè existing stock 
with thè actual price of bonds and then by adding 
thè flow:

new price
NBO = NBO x , ̂  + flowult. prim. old price

As mentioned in connection with PBOG thè market price 
for bonds can be calculated from a number of represen
tative quotations given in AN, table 31 (annex). An 
average price for all bonds OBO is calculated using 
thè actual amounts of thè differnet types of bonds as 
weights. This price is a (very) rough indicator, 
because there is a continuous shift in thè average 
nominai rate of interest and in thè average period 
until redemption, which both influence thè price.
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GLOP

»
GLON

GLOL

GBOP

BLUi'

I have tried to take these factors into consideration, 
but, for instance, thè changes following thè reform of 
of thè structure of thè mortgage institutes in Oct.
19 71 seems to have been miscalculated. This effect 
shows up in too high a jumb in thè price from 19 71 
to 19 72 (which may cali for a dummy or some correction 
later on).

- Yearly figures until 1974 QN, p. 16: ’Statens udlàn'. 
Quarterly flows are calculated residually, because
total domestic loans' are known from QG and figures 

showing loans to locai authorities are given in QN, 
p. 17.

“ QN, p. 5: 'Nettomellemvaerende med staten1.

- QN, p. 17.

- Consists of bond holdings by thè following institutions: 
Hypotekbanken (The Mortgage Bank)
Arbejdsmarkedets tillsegspension (ATP) (thè Labour 
Market's extra pension)
Sociale Pensionsfonds (Social Pension Funds)
Postgirokontoret (Post Giro)
Other funds.
The method described in connection with NBOP is also 
applied in this case. Stocks are used in thè beginning 
of thè period - typical ultimo 1966. This stock figure 
is recalculated with regard to changes in thè price 
and in quantity. A kind of control of thè reliability 
of thè calculated figures can be obtained by comparison 
with thè actual figure for thè holdings of bonds by 
thè post giro, which is recorded in AN (annex), table 
25. Quarterly changes are given in A N , table 29 - 
except for 'other funds' where only yearly figures are 
recorded in AG. OBO is used as thè price - independent 
of how thè actual portfolios may be compounded.

_  ̂ p.^’2 ‘c 23: 'Jiankors of: r,1;orro sparok-isGf'rc udl'in:
Indenl-mrlGko, i alt'.
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LDEP

LBOP

FLOP

FLOG

FLOL

FBOP

Rates

- QG, table 37, p. 53: quarterly figures of holding ‘
of cash, and deposits at banks. If correctly specified 
thè cash holdings should have been separated, but they 
amounts to only D.kr. 200 mill. ultimo 1976. Before
19 74, only annual observations from SE exist. Using 
a primitive seasonal correction procedure quarterly 
figures are interpolated.

- QG/ table 37, p. 53, before 1974 AN, p. 68, table 29.

- Yearly figures of stocks are taken from loS. Quarterly 
figures of flows used as indication for interpolation 
obtained from DNB's 'Gr<flnne skemaer1('Green sheets') 
except for thè unrecorded capitai flows. These are 
calculated as thè difference between total imports 
and exports of goods and services recorded on trans
action basis by DS and 'total payment for goods and 
services' recorded at 'The green sheet'.
This procedure of calculating thè quarterly stocks 
leaves out a satisfactory consideration of changes 
in thè exchange rate - these are spread equally throughou 
thè year.

- Yearly figures of net stocks are calculated as thè 
difference between total public borrowing abroad and 
locai authorities borrowing. The quarterly flow figures 
are obtained from QG, tabel 36, p. 52: 'Statens lan— 
tagning og làngivning'.

- QN, P. 17: 'Kommuner, vaerker, havne m.v., Gaeld og
làntagning'.

- Quarterly figures recorded on 'thè green sheets froni 
DNB.

of Interest

ILO - AN (annex), table 17: 'De private bankers og spare
kassers rentesatser'. (1967-75): Commercial bill rate 
plus 1-̂ %; 1976- rate of overdraft facilities.
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IDD

ITD

IDISK

IMAX

IMM

t

IFORW

IEUR

IBOGL

IBOGS

IBOPL

EDOL 

E DM

EEF

- Simple average of thè rates of demand deposits with 
and without cheques - thè same source as for ILO.

- Simple average of rates of time deposits (from 1 month 
ti 11 12 months) - thè same source as for ILO.

- AN (annex), table 16: 'Nationalbankens diskonto og
rentesatser' - diskonto.

- The same source as for IDISK.

- 'Redeg0relse fra arbejdsgruppen vedr. etablering af et 
marked for kortfristede vasrdipapirer1 , K0benhavn 1976, 
bilagstabel C. og N. Blomgren-Hansen & C . B. Rode: 'En 
bankmodel pà mànedsbasis', working paper from DNB,
Feb. 19 77.

- 1969.3 -1973.4: N. Blomgren-Hansen ibid, 1974.1 - 
AN, table 15: 'Terminstillaeg ved k0b af US$ til tre 
màneders levering banker imellem'.

- IFS - code 1126oD.

- AN (annex), tabel 30: ’Effektiv rente af b0rsnoterede
obligationer' - Government bonds 5%, 2007.

- The same source as for IBOGL; government bonds 10%, 
1983.

- The same source as for IBOGL; private bonds 7%, 30 
years until redemption is completed.

- IFS - code 128ooaf.

- Calculated from thè DM/$ rate, which has thè code 
134ooaf.

- IFS - code 12800 amx (1970 = 100, a revaluation causes 
rising figures).
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OBOG - AN (annex), table 31: 'Buying prices of selected
bonds quoted on thè Stock Exchange1. For each year 
thè quoted prices - in thè annual report (AN) related 
to that year - are averaged; except for thè period 
beginning at 1976.2 where full weight is given to 
10% - 1983.

OBOPK - Same calculation procedure as for OBOG without any 
exceptions. As mentioned above this niethod creates 
a number of difficulties - especially, at thè transi- 
tion from 1971-72 where too much weight seems to be 
given to thè newly issued bonds with relative high 
nominai rate of interest.

I
OBOPH and
OBOP3 - Mortgage with second and third priority were lumped 

together after thè reform initiated on lst Oct. 71 
and from then on just named special mortgage - OBOPS. 
Problems and sources thè same as for OBOPK.

OBOL - Prices of locai authority bonds are recorded by 
N. Blomgren-Hansen.

Balance of Payments

a. Current account:

All data are taken from SE (recorded on transaction 
basis).

b. Capital account:

All data are taken from thè 'green sheets' from DNB. 
Unrecorded capitai flows (C6 and K6) are calculated 
as thè difference between figures for import and export 
of goods and services at transaction respectively on 
payment basis.





Miscellaneous

PTEB

BTEN

BF'./F

UDIJYT

s p ì e

- Q N , table 16: 'Valutahandlernes terminspositioner'
(1975-77). Before 1975: data are available from Blom-
gren Hansen: 'En bankmodel pà mànedsbasis'.t *

- Q N , table 16. Before 1975, it was only possible to 
make some rough estimations of thè intervention 
activity of DNB based on rather vague remarks in thè 
annual reports.

- Net flow de:;r.ind for forward exchange of firns (and 

foreign banks)

- The ratio between pormitted and actual ban>; advm ces.

- Speculation dummy,

51,52,33 quarterly neasonal dummies.
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CHAPTER 6 : THE EMPIRICAL ANALYSIS OF CAPITAL ACCOUNT FIGURES
FOR DENMARK

6.1. Introduction

The strategy of thè empirical part of thè thesis is first 
to introduce thè magnitudes of thè balance sheet and thè capitai 
flow figures. In thè succeeding sections an empirical analysis 
of selected parts of thè capitai account based on quarterly ob
servations will be offered. Then we will devote special atten— 
tion to thè determination of thè trade credit using monthly 
data.»

6.2. The Statistical Background

As a side effect of thè Exchange Regulations, very reliable 
statistics showing capitai flows in and out of thè country 
exist. In principle, all external payments —  above a minimum 
of 2000 kr. - 3000 k r . —  are recorded every month by thè auth- 
orized exchange dealers (i.e. mainly banks) to Danmarks Natio- 
nalbank. The situation is less favourable in regard to thè 
stocks of foreign assets and liabilities held by Danish resi- 
dents and Danish assets and liabilities held by foreigners. Only 
Danish financial institutions publicise their stocks of foreign 
financial claims at book values. Every three months Danmarks 
Statistik asks 500 large firms about their foreign balance sheet, 
which indicates how thè private sector has acted. From a theore
tical point of view, one would expect that stocks could be de
rived from an accumulation of net flows.
But, in practice, changes in exchange and interest rates will
- in addition to thè 'error and omission' term - make these mag
nitudes different from thè actual value of foreign claims. Capi
tal flows are, therefore, in fact only one part (although a very 
important part) of thè total charige in thè stocks or thè net 
wealth.
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Averages for quarterly figures of capitai flows.
Table 6.1. Capital Import

Long Term Short Term Total
Mill kr Direct Portfolio Re- Non-re-

invest. invest. gistered gistered^ Private Public
mean 1967-73 669 135 1398 664 2866 1033
mean 1974-77 719 266 4369 -487 4867 5501

Capital Exports 
Long Term Short Term Total

miti vt- Direct Portfolio Re- Non-re-* invest. invest. gistered g i s t e r e d 2  Private Public
mean 1967-73 265 34^) 29 -200 128 172
mean 1974-77 527 53 217 -176 621 455

1) 1969-73
Source: Danmarks Nationalbank and own calculations.
Private capitai import and export is drawn in figure 6.1.
In Table 6.1, some rough averages of thè main items of thè Danish 
capitai account are given. One can see that thè capitai import is 
much bigger than thè export, and, until recently, private capitai 
import has been more important than public.

Before going into further detail, thè differences between re- 
gistered and non-registered capitai flows should be explained. As 
mentioned above, Danmarks Nationalbank (DN) registers all pay
ments, i.e., foreign transactions where currency is involved. For 
instance, thè payments for goods and services are recorded on thè 
current account. Contrary to this principle of registration, Dan
marks Statistik (DS) records figures of thè transactions on thè 
current account which actually take place, i.e., when specific 
goods are passing thè Danish border, it is regarded as export or 
import and recorded as such at thè current account figures from 
DS, independently of how thè transaction is financed. The non- 
registered capitai flows are then calculated as thè difference

Calculated for thè total current account and are not immediate-
ly comparable with thè figures used in section 6.6below.
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between thè current account figures from DS and from D N . This 
difference shows what is often called "trade credit". For in— 
stance, if recorded transactions and payments are of equal 
size, thè stock of non-registered trade credit is unchanged. 
V.hen thè difference is positive all goods imported in thè pe— 
riod are not paid ìmmediately and thè amount of trade credit 
must be increased. ̂

6.2.1. The time Period.

The time period chosen for this analysis is a quarter of thè 
year. Several reasons fortify this choice:

1) Looking at financial markets, a 3 month period seems 
sufficiently long to make thè assumption of equilibrium 
a realistic one, whereas, in a longer period, important 
"ups and downs" are truncated.

2) Quarterly figures are immediately available from thè 
Danmarks Nationalbank (thè so-called "green sheets"). 
These quarterly statistics are based on monthly reports 
which are not made public, and only to a limited extent, 
is there access to these figures.

3) Looking at thè explanatory variables, there are also 
constraints on thè data available. Financial variables 
are mainly recorded either monthly or quarterly, where
as reai national account variables normally only exist 
on an annual basis. Therefore, when planning thè time 
period of thè analysis, it could not be made shorter 
than is possible to construct thè relevant data.

The construction of thè wealth variable was especially problem- 
atic. To keep thè analysis on a quarterly basis, it was not pos
sible to include reai wealth. Thus, only thè financial wealth

1 This principle of calculating thè trade credit is described 
very carefully ty Thygesen, 1971, as well as in an unpublish— 
ed paper from thè DN (Hansen, 1972).
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of thè private sector has been calculated, and that with great 
difficulty. In addition, it should be stressed that private 
banks are included in thè private sector. Therefore, this vari
able cannot be used for a more detailed study of thè financial 
sector. On thè other hand, private banks are owned by thè stock— 
holders, so thè net worth is, in fact, a part of thè private non— 
financial sector's wealth.

6.2.2. Disaggregation of thè Capital Account

A difficult question is:How disaggregated thè analysis should b e . 
The theoretical viewpoint is that as we are in search of stable 
behavioural relationships, disaggregation should be continued 
until this goal is reached. But, in practice, thè available da
ta often set thè limit for disaggregation and, sometimes, thè 
purpose of thè study must play a role in thè sense that only at 
a great cost can macro-economic forecasts be derived from a 
genuine micro-model, even if it is theoretically more satisfac- 
tory. In summary, one can say that if thè same explanatory vari
ables are used in each of thè disaggregated equations, not too 
much information is wasted by estimating only one aggregate 
equation.

Considering this background, we have made aggregate, as well as, 
disaggregate analyses. The capitai flows are split into export 
and import, long term and short term, and a special study of 
trade credit has been made.

6.3. The Theoretical Models Used for thè Empirical Analysis.

6.3.1. The Portfolio Model.

In chapter 2.4 different and, to some extent, alternative theo— 
ries of balance of payments adjustment were appraised. Despite 
a number of shortcomings, thè portfolio selection model was 
judged applicable, and will form thè basis for thè investigation.,

As a consequence of thè different speeds of adjustment on thè
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markets for foreign capitai transactions, thè portfolio model 
is initially supplemented by thè stock adjustment principle. 
•Thereby, thè sluggishness in thè adjustment can be detected 
when thè capitai flow is regarded as a portion of thè difference 
between thè actual stock of thè specific financial claim at thè 
beginning of thè quarter and thè desired stock at thè end of thè
quarter.

(1) FKt
(2) SK*

FKt
s k ;t
SK^ ,t-1
a - adjustment parameter, indicates thè portion of 

thè total desired adjustment which will take place 
within thè period (a=l - full adjustment)

IDOM - relevant domestic rates of interest
IEUR - eurodollar rate (3 months)
FORW - forward premium on 3 month dollar in Copenhagen
SPEC - dummy variable in speculative periods
FIN.VAR. - selected quantitative financial variables 
RISK - exchange rate changes, exchange control, etc-
PWEP - thè financial net wealth of thè private sector.

The portfolio model should be extended with some extra variables

1 It has been pointed to me by professor Tarantella., EUI, that 
a change in thè specification following thè identity:
FKt=SKt-SKt 1=>SKt=aSKj+(l-a)SKt_1 would entail a less biased 
estimate of’the coefficient to thè SKt_1 variable. The esti
ma ted equations in tab^  6 ’̂ a r e  s h o S n ^ t ^ l e  S ^ ^ ^ b ^ o f t e r
withou^any lagged stock variable k^ause thè change unveiled .
that full adjustment took place within one quarter of thè year.
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when specific events seem to play a significant role. One can 
point to thè current account deficit. For instance, in thè 
f^rst period an increasing deficit is often financed through 
short term trade credits.

Within thè portfolio model, thè total size of thè net wealth 
is very important. In (2) above, a quite traditional relation— 
ship between thè net wealth (PWEP) and thè demand for financial 
assets is given —  a Constant marginai propensity to hold a 
specific asset is assumed. Alternatively, one could have speci
fied thè equation in such a manner that it was thè average prò— 
pensity which was assumed Constant and determined in thè equa
tion:

(3) SKt/pwEPfc = 9<ID0M' IEUR' FORW, SPEC, FIN.VAR., RISK, PWEP^J

6.3.2. An Alternative Approach

In recent years a number of empirical studies based on thè mone
tary approach to thè balance-of-payments have been made.^ The 
main idea is, as discussed in some length in chapter 3, that thè 
net capitai inflow is solely determined by thè excess demand for 
money. This approach is in clear contrast to thè portfolio model, 
where changes in relative rates of interest (prices), not changes 
in quantities, are thè determining factors.

In this approach thè reai markets are regarded as exogenous. If, 
in addition, it is assumed that in each period thè money market 
clears, thè following reduced model for determining thè capitai 
flow can be established:

(4) Md
(5) M s
(6) FK

(7) FK

Among thè earliest contributions are thè works of Kouri in 
collaboration with Argy and Porter.. Frenkel & Johnson, 1976,

= h(y,r )
= PMB+VRF
= AM -(APMB+(AVRF-FK))
= Ah(y , r ) -APMB-(CURSUR+KOCO)
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where

FK
Y

M
M S
PMB
t
VRF

CURSUR
KOCO

- private net capitai inflow

gross domestic product (determining thè transaction 
demand for money)

thè domestic rate of interest (speculative demand 
for money)

- demand for money 
supply of money

- domestic sources for thè supply of money
- foreign sources for thè supply of money (thè exchange 

reserve)
current account surplus 
public net capitai import

If thè demand equation for money is linearized, thè following 
equation (8) can be directly estimated.

(8) FK = a -ax -Ar+a2 •AY-a3APMB-a4 (CURSUR+KOCO)

According to this approach one would expect, a priori, that a 
rise in thè rate of interest would lead to a reduced capitai 
import, caused by thè reduced demand for money. This a priori 
expectation is contrary to thè expected sign of thè coefficient 
to thè rate of interest in thè portfolio model. The apparent 
contradiction is often circumvented in monetary models by thè 
assumption that thè domestic rate of interest is exclusively 
determined by thè foreign one, because of thè assumed perfect 
substitution between domestic and foreign financial claims. This 
assumption, of course, has to be tested empirically (what has 
seldom taken place), and in thè Danish case, thè assumption is 
obviously unrealistic when one takes into account thè rather 
strict exchange regulations.

The theoretical model of thè monetary approach has been criticai-
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ly discussed (cf. p.119), but thè empirical method also has 
some defects.^

1) Equation (8) is a demand equation for money supplemented by 
an identity rather than a test of a special monetary adjust
ment mechanism:

(9) CURSUR+KOCO+FK = AVRF
and

(10) Md-VRF = PMB

2) The money supply is treated exogenously in assuming that thè 
centrai bank abstains from any sterilization actions in thè 
capitai flows. (In fact, even foreign centrai banks have to 
abstain; otherwise, there would be repercussions, De Grauwe, 
1975) .

3) Fratiani, 1977, has more explicitly pointed to thè govern
ment budget as a source of disturbance in thè money supply, 
which is also not considered.

4) As assumed in thè monetary approach, exchange rates are not 
unchangeable. In fact, in recent years they have become very 
flexible. This prevents foreign and domestic financial claims 
from being perfect substitutes. As we have seen in chapter
2.4. even if thè market for forward exchange were perfect 
enough to cover all lengths of maturity, thè interest rate 
parity cannot be expected to hold good.

I have not yet made any estimations on Danish figures to show 
how poor thè explanatory power of thè monetary approach is. Ly- 
beck, Haggstrom & Jàrnhall have made some attempts regarding 
Swedish data. In thè latter case equation (8) showed astonishing- 
ly good results, although thè hypothesis that it was just an

1 For a fuller discussion of different defaults of thè empirical 
verification, one can refer to, among other sources, Magee, 
1976, Fratiani, 1977 and Jespersen, 1978.
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identity could not be refused. But when thè simultaneous bias 
was corrected by using thè TSLS-estimation technique, thè equa
tion broke down entirely. This can be interpreted as heavy sup- 
Por"t for thè hypothesis that strong simultaneity due to thè 
identity is thè reai cause of reasonably good results obtained 
by thè OLS-technique.^

6.4. Empirical Results

Using equation (2) as a starting point, a number of experiments 
with alternative specification have been tried. The most impor
tant explanatory variables should be briefly described. The net 
wealth of thè private sector (PWEP) is only financial wealth,^ 
in principle, measured at market values and actual exchange 
rates concerning bonds and foreign debt. The speculation vari
able (SPEC) takes thè value of (1) during periods when thè cen
trai bank intervenes in thè exchange market to support thè ex
change rate from falling below thè minimum rate. This kind of 
intervention is assumed to be observed by thè market participants 
and will affect their expectations towards thè optimum composi
tion of thè portfolio. In a Danish context it is mainly disposi- 
tions, related to thè fear of a devaluation, that have been ac
tual. In speculative periods thè capitai import will fall and 
capitai export increase. The exact value thè speculation vari
able takes depends on how many months within thè quarter thè 
centrai bank has intervened.^ The interest variable has been nor- 
malized with thè wealth to take into account thè fact that a one 
point change in thè rate does not have thè same impact at thè

1 Taking into consideration thè fact that all empirical results 
referred to in this chapter have been obtained by thè OLS— 
technique, I should be less exultant.
Besides thè practical arguments for this definition, there is, 
of course, thè theoretical implication that financial and reai 
assets are considered to have a low degree of substitution 
within thè portfolio (cf. chapter 2.3).
Another measure of thè speculative strength is thè activity 
on thè market for forward exchange. Alternatively thè net posi
tion of private banks on thè forward market has been used in 
thè equations.
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beginning of thè estimation period as at thè end. Finally thè 
amount of thè bank advances (BLOP) (although endogenous) was 
tried in thè equation on a rather ad hoc basis. This has been 
done in regard to seeing if thè substitution caused by quanti
ties is more pronounced than that caused by interest rates.

6.4.1. Total private net capitai import (AKPCP)

It is planned to state thè empirical result starting with thè 
most aggregated variable KPCP, and then disaggregate more and 
more into import vs. export, long term vs. short term, etc.
»
Concerning KPCP, thè result is referred to in equation (i>,table 6.:
There it can be seen that nearly all thè adjustment to thè
desired level of thè net foreign assets (liabilities) does take
place within a quarter of thè year. The coefficient of thè lag-
ged variable (KPCPl) is not significantly below unity.

The wealth variable is also rather significant and thè interpre- 
tation of thè coefficient is that an increase in private finan
cial wealth by 1 mill.kr. will reduce thè capitai inflow by .25 
mill.kr.^

A change in thè financial wealth can come through three channels.
1) current account of thè balance of payments
2) current account of thè public budget
3) change in thè level of thè interest rate (and/or

thè exchange rate)
Thus, an increased wealth derived from channel 1) (e.g. 1 bill,
kr. surplus) will lead to a capitai outflow of 1/4 bill.kr., but 
where does thè rest go? In a fixed exchange rate system, thè 
centrai bank has to buy thè excess foreign exchange and through 
this action thè money supply increase. Therefore, some repercus-

1 Blomgren-Hansen, 1975, p.188, has reached a similar result, 
even from solving a simultaneous model.

2 Where thè private sector is prevented from holding foreign 
exchange.
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sion on thè domestic rate of interest should be expected. In 
thè Danish case, a fall in thè interest rate will diminish thè 
private wealth because thè outstanding external bond debt was 
approximately 46 bill.kr. ult. 1976. For each point thè price 
of bonds rises, thè private sector's debt will increase by 1/2 
bill.kr. — implying a modification in thè capitai export. ^

Secondly, thè coefficient of .25 is perhaps more a politicai 
than a behavioural decision. Throughout thè estimation period, 
there has been a current account deficit (cf. figure 3.1), and 
it could have been a politicai decision that approximately 3/4 
of this deficit should be financed by a public capitai import 
imposed by a conscious open market operations policy and due to 
thè ex post overall wealth constraint.

The above result should be appraised in d o s e  relation to thè 
coefficient to changes in thè trade balance (which can be in- 
terpreted more or less as changes in thè current account and, 
thus, as a change in thè private wealth). If thè trade balance 
improves by 100 mill.kr. in one quarter, thè capitai export in
crea ses by 7 5 mill.kr., probably due to a transaction financing 
motive. But, in addition, thè wealth has increased by thè same 
100 mill.kr., which leads to an extra capitai export of .25 mill. 
Accordingly, in thè quarter when thè trade balance improves, no 
effect will be registered at thè reserves of foreign exchange 
and, hence, thè money supply. Conversely, a deterioration of thè 
trade balance is to its full extent financed through private ca
pitai import during thè first quarter. But, in subsequent quar- 
ters, thè transaction demand falls off because thè funds are re- 
volving and only thè wealth derived capitai flows are of contin— 
uous flow character. This means that if thè improvement in thè 
trade balance is sustained, thè exchange reserve will start to

2rise from thè second quarter onwards, by 75% of thè improvement.

^ This result is exceptional because it is often assumed that 
private financial wealth is positive, leading to increased 
wealth when thè rate of interest falls. (This effect is re- 
inforced by thè development of thè prices of reai assets).

2 Por a more detailed study of thè determinants of thè trade 
credit, thè reader is asked to wait until thè subsequent 
section.
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The third quantitative variable results from thè advances from 
thè banks (BLOPS). Here we find an effect of approximately thè 

, magnitude of one quarter. During each period when thè advancesU''." “r"  ̂ grow by 1 bill.kr., thè capitai export goes up by 265 mill.kr.
Within thè Danish financial sector, thè amount of bank advances

t 1"4 J 1has been regulated since early 1970. The peculiar form of thè
regulation has made it rather difficult for authorities to con
trol thè exact amount of actual advances because thè limitations 
have been mainly put on thè amount of potential advances estab
lished under a system of overdraft facilities. So thè amount ot 
thè actual advances is partly a policy variable and partly an 
.endogenous variable. The closer thè actual and potential advan
ces come together, thè more thè variable becomes a policy in- 
strument in a narrow sense? but no direct effect of thè variable 
measuring thè ratio between actual and potential advances has 
been detected, rather, only thè opposite causality: increased 
capitai export raises this ratio. Without knowing exactly what 
has caused thè endogenous rise in bank advances (e.g. with higher 
foreign rates of interest, thè correlation is +.33), it is dif
ficult to judge whether we have found an instance of quantita
tive substitution or whether thè reai cause is due to changed 
relative interest rates (or other costs).

When answering this question, thè effects of thè changes in thè 
relevant interest rates are extremely important. Unfortunately, 
no domestic rate of interest giving a significant contribution 
has been detected, not even thè interest rate difference be— 
tween home and abroad. The only rate worth mentioning which 
showed an effect on thè aggregate net capitai import was thè 
eurodollar rate. In equation (i) thè effect at thè end of thè 

J estimation period is approximately 75 mill.kr. per percentage 
point. But it is remarkable that in equation (ii) thè effect is 
approximately three times as large and decisively more signxfi-

 ̂ The details are explained above, c f . p. 132.
2 Later on v/e shall see that thè results are slightly more en- 

couraging concerning trade credit.
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cant. The difference derives from thè treatment of specula
tion.

The speculative periods are treated in an ad hoc manner. Alterna- 
tively, they should have been excluded from thè sample because 
thè speculative situations are often atypical. In any event, thè 
manner in which they have been introduced is described above (p.

), and thè result can be taken as support for thè hypothesis 
that speculative periods strongly affect thè net capitai import. 
In equation (i), taken at face value, a speculative period last- 
ing a full quarter has, on thè average, within thè estimation 
period, caused a fall in thè net debt of approximately 1.5 bill.»
k r . In equation (ii), thè effect is only a fall of approximately 
600 mill.kr. On thè whole, thè way in which expectations have 
been suppressed in this ad hoc variable is quite unsatisfactory, 
and provides an obvious area for further research —  perhaps fol
lowing thè lines which have been marked out in thè analysis of 
thè forward premium on foreign exchange.

6.4.2. Total private capitai flows disaggregated into export 
and import (CP and KP)

Equation (iii) shows that thè total capitai import is reasonably 
well determined and gives, without comparison, thè substantial 
contribution to thè explanation of thè net import because thè 
coefficients are very much of thè same magnitude; whereas it 
seems difficult to estimate a separate equation for thè total 
capitai export. In addition to thè lagged stock variable, only 
bank advances have a significant coefficient (of thè magnitude 
of 150 mill.kr. per billion which advances increase).

6.4.3. Private long term capitai flows (KLT)

Correspondingly, it has not been possible to estimate a separate 
relation for long term capitai export, whereas thè total long

1 Even this result is s i g n i f icantly smaller than what N.Blom
gren-Hansen achieved.
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term net import, as well as thè gross import, look quite promis— 
sing. They are very much alike. Thus, only thè import relation 
is given in table 6.2.

The estimated results of thè long term flows do take apart from 
thè total flows: thè adjustment period is somewhat longer; there 
seems to be a seasonal pattern wherein thè fourth quarter domin- 
ates; and finally, it is thè difference between thè eurodollar 
rate and thè long term bond rate that "comes out best”, which 
points to thè fact that a long term foreign rate of interest 
should have been tried. Only three percent of a change in thè 
^wealth will be used to change thè long term foreign portfolio.

6.4.4. Private short term capitai flows (CST and KST)

Since thè short term capitai import dominates thè total import, 
one should a priori expect that thè estimation results would 
have a strong resemblance to those which were achieved by thè 
estimation of thè total import. Broadly speaking, this expecta
tion proves true (cf. equation (vi)). Accordingly, a parallel 
result is also found in thè case of net capitai import (cf. e.g. 
(v)), whereas thè equation for thè short term capitai export is 
poor.

6.5. Concluding remarks

The above empirical results can be summarized in thè following 
manner: namely, it has been possible to estimate fairly stable 
behavioural relations for thè capitai import by using thè ap
proach of thè portfolio model. As thè capitai import dominates 
thè net flows, there have also been found quite good results 
for thè net capitai import. On thè other hand, thè capitai ex
port remains unexplained, not even thè wealth variable gives a 
significant contribution to thè explanation of its development.

These results have been achieved with a background of relative
ly strict exchange regulations. The different successes of, re- 
spectively, thè import and export equations can perhaps be re-
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lated to these regulations. Throughout thè estimation period, 
thè policy has been to liberalize capitai import much more 
quickly and to a larger extent than capitai export, e.g. fi
nance loans, portfolio investment, etc. The only exception is 
trade credit, where export and import have had equal terms 
since 197 2. One may conclude that capitai imports are quite free 
of regulation. Thus, thè behavioural model is useful, whereas ca
pitai export is stili regulated to an extent which makes it im- 
possible to use thè approach of a free market model.

The feecond main okservation is that quantitative variables give 
thè strongest contribution to thè explanation of capitai import. 
This statement concerns reai variables (import of goods) as 
well as financial variables (wealth, bank advances). The latter 
category incurs a special interest for thè policy conclusion be
cause both variables can relatively easily be affected by econo
mie policy. The size of thè financial wealth can be changed 
through fiscal policy whereas advances are regulated through 
thè credit ceiling when there is an excess demand for advances.

The effect of changes in thè rates of interest was determined 
with great uncertainty. The coefficient of thè eurodollar rate 
was unstable and of modest size. On thè other hand, thè detec
tion of thè influence of thè bond rate on thè long term capitai 
import seems encouraging. All things considered, thè results re
lated to thè rates of interest do give thè impression that fur— 
ther work, including a more careful study of thè simultaneous 
structure, would give a better picture of thè importance of thè 
different interest rates.

Correspondingly, thè impact of thè speculations has not been 
treated satisfactorily. Especially, thè importance of thè ex
pected exchange rate changes is amputated by thè speculative 
dummy variable. On thè other hand thè size of thè private banks 
engagement in thè forward market seems to be a quite good meas- 
ure of thè strength of thè speculative expectations.
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Finally, thè partial character of thè study should be stressed.
A more systematic investigation of thè interplay between thè 
capitai import, on thè one hand, and thè internai financial 
sector, on thè other hand, will make it possible to remove a 
number of actual simultaneous biases and, in addition, demolish 
thè residuai position often assigned to capitai flows.

6.6. A separate analysis of thè trade credit related to thè 
foreign trade on a monthly basis for thè period 1971-77

In this section thè development of thè trade credit for thè
period 1971-77 will be analyzed.'*’ The reason for this special 

t

study is that, without comparison, trade credit counts as thè 
biggest item in thè capitai account of thè balance of payments. 
This is not to say that it also necessarily counts as thè big
gest item on thè capitai balance sheet. Trade credits are estab
lished on a very short term basis and have a larger standard de
viation than other items on thè capitai account.

A main feature of this development has been that while thè ex
port related trade credit has grown by an average of 1.4 bill, 
kr. per year, thè import related credit has stagnated through
out thè same period. For both categories, however, it is thè 
case that when they are split into one component representing 
thè "automatic credit element" and one representing "changes in 
payment habits", it is seen that thè automatic credit has grown 
fairly in line with thè foreign trade whereas changes in Fay- 
ment habits have caused a capitai export. Changed habits have 
resulted in a reduced capitai import at an average of 120 mill. 
kr. per month, while thè increased capitai export has a magni
tude of about 40 mill.kr. per month. Figures 6.2, 6.3 and 6.4 
give a picture of thè development in foreign trade and thè 
above mentioned credit components.

Taking into consideration that thè pronounced aim of thè mone-

1 Tn manv wavs. this section is a continuation and prolongation 
of thè analysis which cand.polit. N.Westerlund did for thè 
period 1968-7 2.
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tary policy has primarily been to secure a steady private capi
tai inflow, a number of attempts will be made to clarify just 
why this seems to have been extremely difficult. Especially, an 
attempt will be made to elucidate thè interrelationship between 
financial variables under control of thè authorities and thè 
changed payment habits.

6.6.1. Data and Method of Calculation

The first attempts to explain thè development of thè trade cre
dit were made by thè Economie Secretariat of thè Danish Govern
ment in thè beginning of thè 60's. This study was followed by 
thè work of Professor Thygesen (cf. chap.4), who devoted one 
chapter of his doctoral dissertation to thè analysis of short 
term capitai flows in thè 60’s, which proved, in fact, to be 
a study of thè trade credit. Later, a more refined preparation 
of thè data material took place within Danmarks Nationalbank by 
cand.polit. Leif Hansen in 1972. He proposed thè method of split- 
ting thè total credit into two separate components.

The method of calculation is built on thè condition that Danmarks 
Statistik registers thè foreign trade on a transactional basis 
and Danmarks Nationalbank on a payment basis. The difference be
tween these two figures for a certain period is a relatively good 
measure of thè non-registered trade credit (cf. above). On thè 
other hand, a number of situations will, of course, modify this 
statement. For instance, one can mention an exporter who grants 
three months credit to his Client and, at thè same time, bor- 
rows an equivalent amount in a foreign bank. Correspondingly, an 
importer will seemingly delay thè payment by borrowing abroad. 
Both cases illustrate that thè concept of trade credit is blur- 
red, and it has been argued that these figures should be exten- 
ded by thè registered commercial loans and credits. Otherwise, 
there may be an artificial distinction between trade credits 
finaneed domestically and those financed abroad. Foreign loans 
will prolong thè import credit and reduce thè export credit com— 
pared to thè credit periods calculated on a non—registered
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basis

In any evsnt, thè definition of trade credits seems a bit un—
2usuai. Ultimately, one cannot separate trade credit from other 

financial sources. It is only because of thè Danish exchange re— 
gulations that it is possible for statistical use to see whether 
or not foreign loans have been granted with thè stated purpose 
of refinaneing a trade-contract.

Before thè non-registered trade credit is calculated, we have 
to make sure that thè figures recorded by Danmarks Statistik and 
Danmarks Nationalbank cover thè sanie types and amounts of foreign 
trade. It has been thè experience of Danmarks Nationalbank that 
92% of thè value of imports recorded on a transaction and cif-ba- 
sis is comparable to thè payments figures for imports. Correspon- 
dingly, it is 102% of thè fob-value of exports recorded by Dan
marks Statistik. These factors of correction are based on a cal
culation of thè average value for a number of years, and may va- 
ry within one year and from one year to thè next.

The division of thè credit figures into an "automatic" element 
and an element caused by "changes in payment habits" is made 
on thè assumption that it is possible to establish a normal pat
tern of payments which is related only to thè value of thè for
eign trade, and unchanged from year to year. In thè paper from 
Danmarks Nationalbank thè year 1970 is regarded as thè normal 
year, and it is postulated that changes in subsequent years from 
thè 1970 pattern are token changes in thè payment habits. This 
means that thè relationship between credit terms and thè value

1 Anyhow, Danmarks Nationalbank has in thè meantime provided 
me with figures for registered trade credit, hence an ana- 
lysis of these figures is made in a subsequent section.
A more traditional definition would be that thè trade credit 
is extinct when thè client has paid for thè goods received m -  
dependently of what thè financial source might b e . Here, to 
make it clear, non-registered credit means that we only deal 
with foreign extended credit in relation to imports and dome 
sticly extended credit in relation to exports.
Cf. section 2.3. for a more thorough discussion of this problem,
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of exports and imports of goods is used to calculate thè "expec— 
ted" (or "normal”) payments for other years.

One cannot stress strongly enough that thè choice of 1970 as 
thè normal year is an arbitrary one. When changes in payment 
habits, therefore, are explained, they should be regarded as 
changes from thè 1970 pattern. In addition, it may be mentioned 
that if thè calculation were perfect, thè "actual" and "expec- 
ted" payments in 1970 should be identical. Unfortunately, there 
is some disrepancy regarding exports (annex 4 to thè paper from 
DN) and imports (annex 5) which may be referred to as variations 
in thè correction factor.

»

6.6.2. The Proposed Models 

Model 1
I.K. = change in thè stock of credit caused t>y changes in habits b = Aexpected payments—Aactual payments
The automatic credit is then calculated by substracting thè 
changed habits from thè total credit:
I.K = change in thè stock of total credit

= total transactions-total payments = I.Ka+I.Kb
I.K = change in thè stock of automatic credit 

= total credit-change in habits
The idea behind this model is that, for institutional reasons, 
carrying out foreign trade needs a certain amount of trade 
credit —  thè so-called automatic credit element. Here we deal 
with thè old problem of relating a flow variable (foreign trade) 
to a stock variable (thè amount of trade credit). This formula-

1 The same problem regarding different
thè demand equation for money, where thè stock of money
lated to thè flow of income.(Cf. section 2.3.4.).
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tion is c[uite similar to a multiplicative spec if ication:
TC a-TF, where ct=f(iDOM, iEUR, FORW,

ceiling, __ )
RISK, Se, credit

ATC = a -ATF+Aa *TF+ (Aa -ATF)
TC - thè stock of trade credit
TF - trade flow
a - thè share of trade flows which are financed by credit
iDOM - domestic rates of interest
iEUR - eurodollar rate
FORW - Forward premium
RISK - (mainly) exchange rate risk
se - expected spot exchange rate
Here a »ATF can be identified by thè automatic element: trade 
credit goes up because trade grows. Aa*TF is thè discretionary 
change in payment habits caused in, broadly speaking, thè fi- 
nancial situation or thè monetary policy. The last element 
Aa*ATF vanishes into thè stochastic variable (and causes biased 
estimates). If a change in one of thè financial variables takes 
place, we will then observe a change in I.K^ in thè same period, 
but in thè next period it is built into a and will be regarded 
as influencing thè size of thè automatic credit element.

Model II Alternately, one could propose an additive model:
TC = a *TF+(f ( iDOM, iEUR ,FORW,Se ,RISK,credit ceiling,.. .)

ATC * a *ATF+Af(.. . )
Here, a*ATF is thè automatic credit element, calculated as thè 
difference between total trade flow and thè expected payment.
A f (...) is measured as thè difference between expected and ac- 
tual payments.
Change in thè stock of automatic credit (II.K^) - Total trans- 

actions-expected payments ^

1 In fact, in this model, a will also not be Constant. It will 
vary together with thè profile over time of thè trade.
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Change in thè stock of credit caused by changes in habits 
(II.Kb) = Expected payments-actual payments.

6.6.3. A Test of thè Models

DN has made figures available on a monthly basis which makes 
it possible to construct data series based on each model for 
thè automatic as well as for thè change in habits elements.
For a better appraisal of thè difference, simple correlation 
coefficients, in addition to mean and deviation for, respective- 
ly, im- and export credit for thè period 1971.2 - 1977.7, have 
been calculated.%

Table 6.3,. Different Statistics of thè Trade Credit Items^
Mill.kr. Mean Standard deviation

IM Ka 24 .7 440.4

IIMKa 117.9 364.9
IX K a 102.9 377 .2

IIXK 79.3 309 .0
IMKfa -24 .1 373 .4

IIMK -117.4 319.7
XXKb 27.8 268 .9

IIXKb 51.3 232.1

These are trade credit flows based on, respectively,
Model I and Model II; a - automatic credit terms

b - change in habits

6.4 . Correlation Matrices
IMKb IIMKb IXKb IIXKb

IMKb 1.00 .58 .36 .24
IIMKb 1.00 .20 .47
IXKb 1.00 .64

IIXKb 1.00

IMKa IIMK IXK a a IIXKa
IMK 1.00 .70 .39 .34

a
IIMK, 1.00 .36 .56

a
IXK 1,00 .82

a
IIXKa

1.00
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If thè correlation between thè variablescalculated from thè two 
different models had been high, one could siir.ply have chosen 
one of thè time series and used it for further investigation.
In fact, thè relevant correlations are of thè magnitudes of: .58, 
.64, .70, .82, which calls for further analysis.

Another observation is that one would have expected thè change 
in habits component of import and export to have different signs 
and, therefore, negative correlation coefficients. We see in 
table 6.4 that thè means are of different signs,but thè correlatic 
although rather low, is positive (.36, .24, .20, .46). The auto
matic credit is mainly influenced by thè development of foreign t
trade. The value of imports and exports has, broadly speaking, 
risen throughout thè entire period and, therefore, one would 
expect this component to increase in both cases and have a posi
tive correlation. In fact, thè correlations are positive and 
somewhat higher than for thè "change in habits" component.

I have tried to discover which one of thè two proposed models 
gives thè most reliable results. In an attempt to reduce thè 
doublé work, thè automatic credit has been estimated as a func- 
tion of thè foreign trade (and thè lagged stock variable, to 
make an allowance for sluggishness in thè adjustment). The out- 
come, if significantly different, will be used as thè criterium 
for choosing only one time serie for further analysis.

Imports

(viii) AIMK = 39.0+.57AMIMP+.27AMIMPl+.27AMIMP2-.92lMKal
t—vai. (1.0) (7.6) (2.8) (3.6) (8.5)

R 2 = .70 s = 316.2 (DW = 2.27) n = 75
(1971.8-1977.10)

(ix) AIIMK = 16.7+.65AMIMP+.26AMIMPl+.17AMIMP2-.6 6IIMKal
t-val! (1.0) (19) (4.5) (4.1) (8.3)

r 2 = .90 s = 137.6 (DW = 2.44) n = 75
(1971.8-1977.10)
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Exports

(x) Aixk = a
t-val.

(xi) AIIXK =a
t-val.

ft
From thè above equation, it seems quite obvious that figures 
based on Model II give a more stable relationship with more 
significant coefficients and a strong reduction in thè stan
dard deviation.

This result is especially pronounced in regard 
related credit.1 With this background, we will 
from Model II for thè more intensive analysis.

6.6.4. The Automatic Credit Term

The equation for automatic credit was elaborated by thè use of
thè Almon lag technique and a more detailed lag pattern was
detected. Monotonically decreasing weights seem to give thè
best description and are in accordance with a priori knowledge

2of thè lag structure.

1 In thinking it over once again, I have realized that thè test 
is somewhat unfair to Model I. The multiplicative character 
of thè model simply implies that thè coefficient to thè trade 
variable has to be more unstable and hence less significant.
One should not expect to find an absolutely perfect relation
ship because of thè slack caused by thè instability of thè cor— 
rection factor and because of thè difference in definitions 
(trade figures are inclusive of ships and aircraft whereas 
credit figures are not).

to thè import 
only use data

69.7+.67AMEX+.2 0AMEX1+.12AMEX2-1.14IXK 1
(2.4) (9.9) (1 .9) (i.8) (9.8) 3
.83 s = 238.3 (DW = 2.09) n = 75

(1971.8-1977.10)

37.5+.65AMEX+.39AMEX1+.15AMEX2-1.191IXK 1
(2.4) (18) (5.1) (3.4) (11)
•92 s » 128.0 (DW = 2.15) n = 75

(1971.8-1977.10)
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Table 6.5. The lag structure of thè import related credit

Number of lags 0 1 2 3 4 5 6 7
.62 .54 .46 .38 .30 .22 .14 .06

t-values (20) (20) (19) (16) (13) (9) (5) (2)
mean lag 2 .2 months = 66 days

Table 6.6. The lag structure of thè export related credit

Number of lags 0 1 2 3 4 sum
.70 .57 .43 .30 .17 2.2

t-values (13) (12) (10) (6) (3)
mean lag 1 .4 months = 4 2 days

sum

After thè determination of thè lag structure for im- and export 
credit, thè relations were re-estimated with one weighted vari- 
able representing im- and export, respectively,'L

(Xii) AMKa = -17.5+2.8AMIMPL-1.10MKa (-l) 
t-val. (1.0) (20) (24)

R2 * .91 s = 133.5 (DW = 1.76) n = 73
(1971.10-1977.10)

(Xiii) A X K a = +13.1+2.13AMEXL-1.29XKfl(-1) 
t-val. (.7) (14) (20)

R2 = .87 s = 159.5 (DW = 1.73) n = 73
(1971.10-1977.10)

Because thè two equations are quite similar, thè results will be 
discussed at thè same time. The factor which immediately strikes 
thè eye is that thè coefficient of thè lagged stock variable 
.K (-1) is significantly larger than unity. This finding can be 
given a simple behavioural explanation: namely, that thè agents,

1 Symbols: MK -automatic import related credit
MIMPL-monthly import of goods weighted (table 6.6)
XK - automatic export related credit
MEXL- monthly exports of goods weighted (cf.table 6.7)
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for institutional reasons, are forced to grant more credit than 
they consider as optimal in a longer perspective. This situation 
is especially pronounced when looking at thè export credit equa
tion (<.iii) , where thè coefficient is 1.29 to thè lagged stock. 
Perhaps thè explanation can better be found in thè manner in 
which thè data are constructed. For instance, if thè pattern of 
payments has changed in thè meantime (thè normal year is as far 
back as 1970 —— this can probably be checked by some material 
within Danmarks Nationalbank), a shortening in thè institutional- 
ly determined credit terms will cause thè above result.

Rei a t ed to this argument, one nvay point to thè apparent negative 
correlatlon between thè two credit components (cf. figure 6.2 and
6.4).

These observations bring into question thè assumption behind thè 
disaggregation, and thè method could probably be refined.

When thè speed of adjustment is known, thè long run automatic 
credit can be calculated. In thè case of thè import, a sustained 
increment of 100 mill.kr. per month will imply a growth in thè for- 
eign debt of 250 mill.kr. (100x^*®/l.1). But thè curve of thè time 
profile (shown in table6.5) prevents thè imports from being "self 
financing" at any point in time. The maximum effect is reached af
ter 7 months, when thè accumulated increment in thè import is 700 
mill.kr. Correspondingly, a growth in exports of 100 mill.kr. will 
result in an institutionally determined rise in thè stock of for- 
eign assets of 160 mill.kr. (100x^ *^/l .29) .

In addition, it is seen that a balanced growth in foreign trade of 
100 mill.kr. per month will, after 7 months, have increased thè ex
change reserves by 90 mill.kr., a situation caused by thè longer 
credit terms related to imports than exports of goods.

As a final point, one might mention that thè Constant term is in- 
significant, indicating that no unexplained trend element remains 
in thè equation.
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6.6.5. Change in payment habits

Following thè principle of calculation in Model II, any change 
in thè flow of credit which cannot be related to thè trade 
flows is considered as a change in thè payment habits. In 
addition, one should be aware that thè changes are always 
related to thè situation in thè 'normal' year. This implies, 
among other things, that changes in thè exchange regulations 
will be registered as changed habits.

Perhaps, it will be of some use to repeat briefly thè regula
tions concerning trade credits1. Since thè early 19 60's, thè 
generai rule has been that of no restrictions within certain 
ttime limits. Import credit must not exceed 2 years, except 
for large items where 5 years was thè upper limit, whereas 
export credit could not be longer than 12 months (a clear 
discrimination in favour of imports). When Denmark joined 
thè EEC in 19 73, thè time limits were extended to 5 years 
for imports as well as for exports. Concerning payment in 
advance, thè terms were tightened in May, 1969 . From then 
on# it was only permitted to pay 14 days in advance of thè 
ultimate payment date. This ruling has since been increased 
to 30 days.

Everything considered, thè terms have been quite liberal
throughout thè expressed period, and have not faced important
changes !because very few contracts involve credit periods2of two years or more .

1 For a more detailed description of thè exchange regulations, 
see above, p. 134 f.

2 Here we must distinguish between non-registered and registered 
trade related credit. The latter is more often on a longer 
term than thè former.
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Before thè empirical results are given, it is necessary to 
state some reservations. Firstly, thè estimateci equations 
suffer from thè low quality of thè data. It is only non- 
registered trade credit based on Model II which forms thè 
dependent variable. Among thè independent variables, thè 
financial wealth and thè future spot exchange rate are 
missing. Secondly, it is only a partial study, wherein thè 
domestic financial sector is considered as exogenous. This 
is, of course, obviously unsatisfactory, but it is planned 
to be remedied at a later stage. For thè time being, how- 
ever, thè results will be read as coming from single 
equations estimated by OLS (which does not correct thè 
simultaneous bias).
»
6.6.6. Import related trade credit

After these preliminary reservations, it is hardly sur- 
prising that thè empirical results are disappointing in 
thè sense that it is difficult to establish strong and 
stable relations between changes in thè financial 
variables (monetary policy) and thè trade credit. Hence, 
thè results are similar to those referred to by Wester- 
lund, even though, thè period is more up to date.

However, thè most promising equation is thè one for 
capitai import (cf. (xiv)). Two factors are immediately 
noteworthy: namely, in this case, thè coefficient of thè 
lagged stock variable is also larger than.unity and thè 
coefficient of 'imports of goods' (MIMPORTL) is negative.

It seems to be a rather generai phenomenon that in thè 
short run more credit is related to foreign trade than 
what is regarded as an optimal financial structure in 
thè longer run. This result, concerning thè adjustment 
over time of thè actual stock of capitai to thè desired 
one, is contrary to that of Westerlund, who found a 
monotonous growing relation and an average period of
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adjustment of 5 months1 .

On thè other hand, in relation to thè change in payment
habits, thè hypothesis of over—reaction is less meaningful
and may be attributed to some of thè weaknesses mentioned
above p.198. An additional sign in this direction is thè
very significant and negative coefficient to thè import of
goods, when one would have expected an insignifican

2coefficient . The sum of thè coefficients related to imports 
of goods is, then, 1.6 = (2.8 (equ.(xii)) - 1.1 (equ.(xv))), 
which makes an import rise less self-financing.

A large number of experiments with different financial 
.variables have been carried out. The previous results 
achieved by Westerlund are re-examined, but with less 
intensive use of thè Almon lag technique3 . Our results are 
reported in table 6.7.

According to thè arguments above p.178 thè equation has 
been re-estimated with thè flow variable (TMK) as thè 
dependent variable (instead of thè change in thè flcw 
(ATMK)). Although thè coefficient stili was larger than 
unity, thè significance felt drastically and thè hypo
thesis of over-adjustment was no longer unequivocally 
supported by thè statistical findings.

2 There is no wealth variable in thè equation, so it is 
tempting to give thè coefficient of thè import this 
scale explanation. But, a parallel result is found in 
thè credit granting equation, so that interpretation is 
hardly tenable.

3 Before I became aware of thè basic difference between 
Model I and II, I tried a multiplicative specification 
which, of course, gave less significant results.
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Two variables differ from thè others in giving a significant 
and, from specification to specification, rather stable 
contribution to thè explanation of thè changes in habits.
Firstly, we note that thè advances form thè private banks 
(seasonally adjusted) reduce thè import credit by 140 ntill 
Dkr. when thè advances are increased by Dkr. 1 bill. On 
thè other hand, no significant relationship was detected 
showing that thè import credit goes up when thè market for 
advance is tight, i.e., thè amount of actual advances is 
d o s e  to thè credit ceiling. The ópposite causàlity 
dominated.

Secondly, thè forward premium: An increase of one percentage 
point reduces thè import credit by Dkr. 40 mill.**.

A third relatively stable coefficient is that of thè 
speculation dummy. This variable takes thè value of unity 
in periods when thè Central Bank has intervened in thè 
market for foreign exchange to prevent thè spot rate from 
falling below thè minimum rate. When all speculative periods 
are given thè same weight, thè coefficient takes a rather 
uninteresting average value, in which not enough* considera- 
tion has been given to thè strength of thè expectation of a
Danish devaluation. In any case, thè magnitude is of approxi-
matelyDkr. 150 mill, which is much smaller than thè amount 
attributed to 'leads and lags 'in connection with, e.g., thè 
exchange crisis in thè autumn of 1976. Surprisingly, it is 
also below thè effect found for total capitai import referred 
to above, p. 184 . in addition, thè speculative variable has 
been re—specified in level as indicated that an exchange 
crisis would permanently reduce thè amount of thè foreign 
debt; in this case, we also find a coefficient which, in
every crisis , will reduce thè amount of foreign debt by Dkr. 150 mill.In
statistical criterium, it is impossible to discriminate 
between thè two specifications, but it is remarkable that

1 Unfcrtunately, there are some simultaneity problems
because thè forward premium is, to some extent, determined 
by thè eurodollar and domestic inte^rest rates (cf. thè 
chapter cn thè forward rate).
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thè constant-term is insignificant in thè latter specifica- 
tion (cf. equ.(vii)).

Another measure of thè speculative strength has been used. 
When an exchange rate crisis is approaching thè firms are 
keen on securing their foreign liabilities on thè forward 
market, if they are not able to settle them immediately.
This iraplies that thè amount of forward exchange which thè 
banks supply mushrooms. A similar regression to ecju. (xiv) 
where MSPEC is substituted by MBFWF (flow demand for forward 
exchange from firms) gives thè result that thè decrease in 
thè trade credit is approximately 10% when changes in 
payments habits are considered. The maximum for thè flow 
demand in any month was Dkr: 3210 mill. in September 1972, 
which caused a fall in thè stock of import credit of 
approximately Dkr. 320 mill. (there has been detected no 
such effect related to export credit).

One of thè reasons for thè division between an automatic 
term and change in habits was to obtain more homogenous data, 
in order that thè effect of thè financial variables could be 
more precisely determined. Unfortunately, no significant 
relationship has been detected between interest rates and 
changes in habits, whereas thè total import related credit 
is clearly negatively affected by rises in thè eurodollar 
rate and reversed by rises in thè domestic rate (cf. (xvi) 
and (xvii)) .

As a final point, it should be mentioned that an increase of 
one percentage point of thè effective exchange rate seems to 
reduce thè debt by approximately Dkr. 50 mill. Presumably, 
this .is mainly a statistical phenomenon because when, for 
instance, thè Dkr./dollar exchange rate falls, a trade 
credit denominated in dollars represents a smaller amount 
measured in Danish kroner1.

1 The exchange rate variable has been further refined when 
thè effective rate was calculated, using weight related to 
tne currencies in which thè trade cfedit (often thè con- 
tracts) is fixed. This gave a less s i g n i f i c a n t  result 
because thè Danish krone has an important weight which 
makes thè time series rather stable compared with thè 
trade weighted index, cf. appendix 1.
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Looking at thè aggregate effect of all variables, we see 
that even though thè standard deviation is reduced by 50%, 
thefinancial variables contribute with only 10%. Before we 
discuss thè results derived from thè estimation of thè total 
import credit, it should be stressed, once again, that, in 
fact, thè two components AMKa and AMK^ are extremely nega- 
tively correlated (r= -.62), a factor which tends to increase 
thè sum of thè variances compared with thè variance of total 
import credit.

6.6.7. Total import credit

As mentioned above, thè gain derived from dividing thè total 
credit seems limited, and thè estimation of just one equationI
for thè import credit will be attempted because if this 
relation explains equally well thè amount of import 
credit, thè future work of calculation will be considerably 
reduced.

(xviii) ATMK
t-values

R2= .67

8.5 - 1.1 TMK (-1) + 1.6 AMIMPL - 
(.2) (11) (6)
167 ^MBLOPS _ 176 ^MSPEC + 84 &MILO - 
(2.8) (2.6) (1.5)
84 a MIEUR2 

(2 .0 )
s = 241.7 (DW = 2.2) n = 73 (19 71.10 - 1977.10)

The exchange rate variable has been further refined when thè 
effective rate was calculated, using weight related to thè 
currencies in which thè trade credit (often thè contracts) 
is fixed. This gvae a less signiiiicant resultbecause thè 
Danish krone has an important weight which makes thè ti e 
series rather stable compared to thè trade weighted index 
cf. appendix 1.

2 The coefficients of MILO and MIEUR has been
using thè difference (MILO-MIEUR) as independent variable, 
this did not change thè findings in any substantial y.
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TMK - total import credit in one month
MIMPL - weighted imports of goods (see table 6.6.)
MBLOPS - advances from private banks, seasonally adjusted 
MSPEC - speculative dununy
MILO - thè interest rate on bank advances 
MIEUR - eurodollar rate (3 months)
A “ 1- order of difference

As can be seen in (xviii) , thè irain results are coiuparable 
to thè one mentioned above. The coefficient to thè lagged stock 
variable TMK(-l) is bigger than unity, and thè longer run 
elasticity of an increment in thè import of goods is approxi
mately 1.5. It is satisfying to observe that thè different 
rates of interest have significant coefficients, although thè 
significance is not overwhelming. In table 6.7, a number of 
other experiments is shown, awong them thè effect of a change 
in thè forward rate, which is also equivalent to thè previously 
found results.

At this stage one cannot make an unambiguous appraisal as 
to which one of thè methods will give thè best results. We 
have to look at thè equations forecasting abilities, why some 
ex-post forecasts have been calculated below.

6.6.8. Export related credits

As seen above, thè stock of non-registered trade credit related 
to thè import has been nearly unchanged during thè analysed 
period, whereas thè growth in thè stock of export related 
credits has been rather pronounced, at a magnitude of Dkr.
8 bill. (1971.10 - 1977.10). This implies that thè element 
of change in habits must have been positive and approximately 
Dkr. h bill, per year. Taking into consideration that thè 
monetary policy has been mainly devoted to thè external 
balance in an attempt to prevent capitai export, 
it is hardly surprising that thè estimated equatio.\s have, 
in generai, a low degree of explanatory power.
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In spite of several experiments with different explanatory 
variables and lag structures, it has been extremely difficult 
to find some theoretically satiafactory results bccause there 
seems to be a rather pronounced tendency towards thè reversed 
causality:

(xix) A XK^ = -43.8 -1.30 XK^(-1) + 1.66 A MEXL -
t-values (-.8) (-14) (6.5)

-34.8 AMFORW + 137.2 MSPEC + 171.5 AMILO 
(-1.6) (1.8) (2 .8)
-49.1 AMIEUR + 136.5 AMBLOPS 
(1.2) (1.9)

R2 = 75 s = 248 (DW = 1.92) n = 73 (1971.10 - 1977.10)
I
It is remarkable that all three finacial variables, MFORW,
MILO, and MIEUR, have thè opposite sign of what was expected 
a priori. Hence, one cannot pay much atention to this equation.

The advances form thè banks, seasonally adjusted, were thè 
only financial variable which did get thè expected sign. For 
each bill. Dkr. bank advances rise, 100 mill. of these are used for increase 
export credit. This is a rather poor result in as far as thè 
mechanism behind thè rise in thè advance is unexplained.

(xx) AXKb = 16.5 -1.2 XKfa (-1) -.60 AMEXL + 107.4 AMBLOPS
t-values (.4) (11) (3.0) (2.2)

(cf. figure6.10)R2 — .67 s = 211.0 (DW = 2.2) n = 73 (1971.10 -
1977.10)

Similar to thè procedure concerning thè capitai import, a 
relation describing thè total capitai export has been estimated. 
Here we again find thè pattern of an immediate over-reaction - 
thè coefficient to thè lagged stock is 1-. 28. In addi tion, thè 
forward rate has thè right sign, but contribute with only 
Dkr. 40 mill. each time thè premium increases by one percentage 
point.
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(xx.i) ATXK = 21.5 - 1.28 TXK(-l) + 1. 54 A MEXL 
t-values (.5) (13) (6)

117 A MBLOPS + 38AMFORW(-l)
(1.9) (2.2)

R2 = .73 s = 256.4 (DW = 1.95) n = 73 (1971.10 - 1977.10)

In this equation, not even thè speculation dummy was signifi- 
cant. This calls for a redefinition of thè measure of thè 
specualtive pressure. The other candidate is thè amount of 
forward contracts established, or, perhaps even better, thè 
size of thè disequilibrium in thè forward market, measured 
by thè amount of forward exchange thè private banks (and 
sometimes Danmarks Nationalbank) provide to thè market to 
pstablish equilibrium (cf. thè chapter 7 on thè forward rate 
for a more thorough discussion of this point) .

Also in thè case of export credit, it is not obvious that we 
benefit from thè division of thè total credit into thè two 
subcomponents. The analysis, therefore, has been extended by 
ex-post forecasts to create a better background for judging 
thè abilities of thè estimated equations.

6.6.9. Ex post forecast

The equations under consideration have been re-estimated on 
a shortened period (1971.10 - 1976.12), which makes it 
possible to investigate thè forecasting ability^, and, to 
sane extent, thè stability of thè coefficients. As regards 
thè latter, thè result was mainly positive, with thè 
coefficients showing a high degree of similarity.

In table 6.8, thè residuals are given from forecasting thè 
period 19 77.1 - 19 77.10. It should be noted that thè table 
only contains static forecasts in thè sense that thè lagged 
stock variable always takes its historical value.

1 This procedure is hbsed in favour of thè estimated equations 
because thè forecasting period was originally mcluded in 
thè sampie form which thè variables'were chosen. It 
have been more correct to forecast extra t e n f
but unfortunately no figures were available at thè time
calculation.
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Table 6.8. Forecasting errors of import 

Dkr. mill.
AMK a AMKb

1977.1 -42 -265.2 -100 285.3 155 135.4 127 -167.5 -9 88.6 76 -170.7 10 -249.8 -219 18
.9 22 -218
.10 23 48

average errors 4 -49
kaverage
abs. errors 78 16 4

root-mean-
squared
error 10 3 186

standard
deviation
of regres- (108) (230)

AMK +AMK, ATMKa D

-307 -137
185 187
290 324
-40 135
79 135

-94 8
■239 -157
■201 -123
-196 -169
71 97

-45 30

170 147

192 165

(242) 
sion equ.

The forecasting errors are calculated as thè actual value 
minus thè forecasting value. As thè equation is estimated 
in 1. order differences, a negative error represents thè 
.Cact that thè change in thè credit flow has been over-estimated, 
From thè three mentioned criteria concerning thè magnitude of 
thè forecasting errors, thè relation determining thè total 
import credit (ATMK) is unambiguously thè best for forecasting 
purposes. In addition, thè quality of thè forecasts seems 
satisfactory as long as thè root-mean-squared error is smaller 
than thè standard deviation of thè originai equation.
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Table 6 . 9 Forecasting errors of thè export rrpHU

Dkr. mill.
AXK AXK,cl b

1977.1 -164 403.2 120 458.3 74 -120.4 -205 287
.5 67 185.6 111 -171
.7 75 -55.8 198 -138
.9 59 216.10 -48 110

Average
prrors 29 117

average abs •

errors 112 214
root-mean-

squared
errors 125 248

standard 
deviation 
of regres-
sion equa
tion (159) (211)

axk +a x ka b

239
578
-46
82

252
-60
20
60

275
62

146

167

234

ATXK

309
570
30

122
344

2
-95
-131
280
284

171

217

272

(256)

The results in table 6.9. indicate that changes in export 
related credit flows are predicted too low. The weak result 
can also be seen by thè fact that thè root-mean-squared error 
is larger than thè standard deviation. Contrary to thè above 
result, it appears as though, by dividing thè total credit 

✓

into thè tow sub-components, a reduction in thè forecasting 
errors is achieved.

6.7. A Summary of thè Results Related to Trade Credit

In this summary, taking into consideration thè rather small 
gain achieved by splitting thè total credit, we will concen
trate on thè results derived from thè equations of total 
mport and export credit.
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In comparison with previous studies of trade credit, a 
significant difference in relation to thè speed of ajustment 
has been found. Whether we have detected an over-reaction or 
merely a quick adjustment within thè period of one month 
cannot be decisively resolved. As an indication of how different 
this result is, one may refer to Professor Thygesen, 19 71,
(p. 208) , who found an average adjustment period of nothing 
less than 9 quarters for import credit and approximately 4 
quarters for export credit (period of estimation was 1960.1 -
1968.4)1 . Westerlund's results, estimated on monthly figures 
over thè period 1968-72, indicate an average adjustmnet period 
of, respectively, 5 and 1 month.

Cqncerning thè length of thè credit period, thè results are 
also different. In this study, thè period related to a change 
in import, respectively, export corresponds with 45 days and 
36 days, whereas Thygesen has found 3 quarters and 1^ quarter, 
and Westerlund 90 days and 30 days. Thus, we have observed 
rather drastic shortening of credit periods.

Among thè financial variables, thè effect of changes in bank 
advances did have a significant coefficient in both relations. 
Within thè analysed period, an increase of Dkr. 1 bill, would 
lead to a fall in import credit of Dkr. 130 mill. and a rise 
of Dkr. 90 mill. in export credit, which, taken together, 
reduces thè net capitai import by approximately a quarter of 
thè change in advances. In comparison, JWesterlund found as 
little an effect as Dkr. 60 mill., but, alternatively, a 
change in thè credit ceiling of Dkr. 1 bill, increased net 
capitai export by Dkr. 180 mill. Taken together, these findings 
indicate a rather good accordance with thè present ones.

1 It must be said that Thygesen stresses his preference for 
estimatings on a monthly data bais because quarterly figures 
tend to blur a number of important relations. He also mentions 
that thè preliminary results on monthly figures tend to be 
more stable relations in that, among other variables, t e 
forward premium obtains a significant coefficient contrary 
to thè quarterly results.
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On thè contrary , it has been impossible to detect anything as 
strong as thè effect of changes in thè rates of interest to 
which Westerlund refers. Again, this has to do with thè different 
periods of adjustment in as far as thè short run effects are 
much more alike, depsite thè fact that in thè present study, 
such effects on thè export credit have not been shown. A rise 
in thè bank rate of one percentage point leads to an increase 
in import credit of approximately Dkr. 100 mill. Reversely, a 
rise in thè eurodollar rate of one percentage point reduces 
thè import credit by approximately Dkr. 75 mill. When thè 
forward premium is considered, thè partial effect is Dkr.
28 mill. per percentage point. But, as shown in chapter 7, 
there is a derived interrelation between thè development 
in, thè eurodollar rate and thè forward rate. Thus, it is 
not surprising that when both thè coefficients are represented 
in thè equation, their sum (cf. equation (xvii) totals Dkr.
75 mill.

Finally, a weak effect of thè forward premium on thè export 
credit of a magnitude of Dkr. 40 mill. per percentage point 
has been revealed.

In addition, two more variables have been used, both of which 
have a rather technical character: 1) thè speculation dummy 
which was introduced to improve thè estimates of thè other 
coefficients, rather than be given a separate interpretation, 
and 2) changes in thè effective exchange rate which catch thè 
cases wherein credit denominated in foreign currency changes 
its value when measured in Dkr., due to changes in thè 
exchange rate.

All things considered, one can state that when estimating thè 
equations for trade credit, thè dominating variable is stili 
foreign trade itself. Due to longer credit terms related to 
import of goods rather than export, a balanced growth in thè 
foreign trade results - ceteris paribus - in a net capitai 
import. In addition, it seems as though thè speed of adjust
ment has increased drastically compared to thè situation 
in thè 1960's. Furthermore, thè results point to a change
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from thè interest rate to quantitative financial variables as 
thè dominate ones. In this case, one must make a reservation 
regarding thè possibility that a simultaneous study of thè 
effect of bank advances may change thè conclusion.

In conclusion, it should be underlined that thè introduction 
of registered trade credit may modify or improve thè above 
results. A priori, one would expect a rather high degree of 
substitution. Thus, when considering both categories at thè 
same time, one can hope for more stable relationships, this 
aspect is dealt with in thè next section.
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6.8. Registered Trade Credit

One of thè peculiarities of our discussion of trade credit was 
that only non-registered credit was analyzed. Meanwhile, there 
has been created an opportunity to get access to more detailed 
material from Danmarks Nationalbank than normally is available.
Here it is possible to sort out registered trade credit on a 
monthly basis from 1973 onwards.

In Figure 6.5. and 6.6. thè development in total and non-registered credi 
is shown and in Table 6.10some magnitudes are given. We see, that 
thè standard deviation of registered credit is less than half thè 
size of thè non-registered credit:

Table 6 .lo. REGISTERED AND NON-REGISTERED TRADE CREDIT

Mill kr. Mean Standard deviation

TXKREG -22 132
TMKREG 83 174
TMK 7 353
TXK 139 362

(1973.1-1977.12) Correlations Matrix

TXKREG TMKREG TMK TXK
TXKREG -.71 -.28 .05
TMKREG .42 .04
TMK - .27
TXK

The main question to be answered is to which extent registered 
and non-registered trade credit are substitutes. From thè cor
relation matrix it seems obvious that no such substitution takes 
place. In both cases we find a positive correlation between thè 
registered and non-registered figures/which indicates that these
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two kinds of credit go hand in hand - although in thè case of 
export credit thè correlation is low (+ .05). But thè state
ment that thè substitution should make thè behavioral equation 
instable does not carry any evidence from thè correlation out
put.

One further observation is, that registered export and import 
credit is strongly negatively correlated, which opens for thè 
possibility that they are influenced by thè same factors. On 
thè contrary, thè correlation between non-register export and import 
credit is very low, which also supports thè fact that only one 
explanatory variable was found to be identical (bank lending).

As thè final step it was investigated by regression technique, 
if thè registered credit could be explained by thè same variables 
as thè non-registered credit. Concerning thè import credit, 
hardly any of thè variables do get a significant coefficient, 
cfr. equation(xxii) and thè eurodollar rate (MIEUR) has thè 
wrong sign. Therefore, one could not expect a considerable 
improvement of thè equation by lumping thè two types of credits 
together.

In Table 6.11 two equal regression equations are presented - 
only thè dependent variable is different. According to thè 
previous results presented in Table 6.7. it is
assumed that full adjustment of thè actual stock to thè desired 
one takes place within thè month. We see that thè coefficients 
are very much alike — but as a generai characteristic thè 
marginai propensities are larger when total credit is considered 
compared to non-registered credit. For instance thè impact of 
changes in bank loans (MBLOPS) rises from .165 to .215 in rela
tion to import credit and from .140 to .183 in relation to
axport credit - taken together this means that in thè analyzed
period approximately 4 0 per cent of thè expansion of bank loans
have - ceteris paribus - substituted foreign credit.

The export credit equations are in a p©or state. It is surpns- 
ing that no term measuring thè speculative pressure showed up to
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be significant. This should better be taken as an indication 
that thè speculative behavior has not been caught satisfactory 
and is probably not thè same for exporters and importers.

The above results have unveiled that it does not make an im- 
portant difference whether thè registered trade credit is in- 
cluded or not; but from an analytical point of view it seems 
more satisfactory to study them together as long as thè 
explanatory variables are more or less thè same.

»
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Appendix 6.1.: Dominating currencies in Danish foreign transactions

Table 6.12 ..showè how th®anish payments in thè foreign current 
transactions are divided into different currencies. Table 6.13 
shows thè capitai account payments.

From these two tables, it is obvious that thè dollar is stili 
thè most important currency apart from thè Dkr. itself. Capital 
and current transactions denominated in Dkr. can, of course, 
also give cause for demand and supply of forward exchange. Then 
it is thè foreign agents that take thè initiative through their 
banks. In thè Danish Exchange regulations, it is stressed that 
also foreign demand and supply of forward Dkr. need a commercial 
or other kind of contractual origin to be accepted.

Table 6.12.. Payments for goods and servlces divided into 
denominated currencies

Percentage
Dkr. Dm SF $ £ Skr.

r o r o r o r o r o r 0
1971 41 19 8 15 2 4 22 25 15 14 6 11
1972 47 21 8 15 2 4 16 21 15 14 6 12
1973 52 22 9 18 2 4 15 19 12 10 5 12
1974 54 23 9 17 1 4 14 21 10 10 5 10
1975 54 24 9 17 1 4 13 24 10 7 6 10
1976 54 25 10 18 1 3 14 23 8 6 6 10

r = recèipts, o = outlays.

Table 6.13. Capital payments divided into denominated currencies 

Percentage
Dkr. DM SF $ £

r o r o r o r o r o
1971 ' 15 23 12 8 16 14 51 43 3 5
1972 19 20 14 7 22 22 35 40 3 6
1973 26 25 14 14 34 19 14 32 1 4
1974 18 24 12 10 28 28 28 21 1 1
1975 22 24 22 10 25 29 16 24 2 2
1976 16 29 21 11 20 34 34 16 0 1

Source: Annual Reports from Danmarks Nationalbank (thè*
Central Bank).
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Appendix 6.3.: More detailed information concerning thè most
important regression equations.

Table 6.15. AKPCP — equation (i)
Table 6.16 KPCP - equation (ib)
Table 6.17 AKP - equation ( iii )
Table 6.18 KP - equation (iiib)
Table 6.19 AKLT - equation (iv)
Table 6.20 KLT - equation (ivb)
Table 6.21 AKSTCST - equation (v)
Table 6.22 KSTCST - equation (vb)
Table 6.23 AKST - equation (vi)
Table 6.24 KST - equation (vib)
Table 6.25 ACST - equation (vii)
Taftle 6.26 CST - equation (viib)
Table 6.27 TMK - equation (xxii)
Table 6.28 TMKf - equation (xxiii)
Table 6.29 TXK - equation (xxiv)
Table 6.30 TXKr — equation (xxv)

Figure 6.7 AMK et - equation (Xii)
Figure 6.8 AXK a - equation (Xiii)
Figure 6.9 AMK.o - equation (xiv)
Figure 6.10 AXK, - equation (xx)
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labi© 6.15 • Net private capitai import (ÀKPCP) . equation(i’ )
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able 6.16* Net private capitai import ( KPCP). equation(ib)
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Ir. 6
■5L9. 
2650. 
2 i; 7 5 • 
1329. 
7t 4.0
8 47.0 
■8 57.2 
*846. C1149. 

1 1 3 u .  
■815, m
9 7 . '20

A.7Ì .

1 3 1 2 .
8 . 9  
3 . 6  

i  P 4 4  »
7 7 6 . 2

- M s t
5 9 9 . 6  
7 C 7 . 0
8 7 2 . 2  

- 4 0 . 1 5
3 8 4 . 7  
1 3 3 5  .  
4 0 - 1 5
2 6 4 . 6
8 4 9 . 7  
5 7 2 . 0

= S « : S
1  5 7 8  .  
2 1 6 6 .
2 5 9 . 7  

- 7 ^ 7 . 3
2414.
1  7 3 3  .
8 2 7 . 5aoz.o

-179.2

1 3 5 2 .  6 30.2 
- 1 9 2 , 5  
- 2 ^ . 8 9  -in'?.

RE SIDUA L

-732.
541 .
371 .

,-.102 + u 4 
566. 

-.162*u4 0 
835 .119.

-28.2

453.
-1J.9 -6 1.1 
-1*5.
198 .
255.

-7 3,2 
-4 u? •
- ? ? ? .
-6 44 «
8 5 .
198 .
236 .342.
5 L’1 .—1 o 8 * 
.103+04 ' 

-479.
-.125+L4 
-3w3 .
5 cO.

-6 i 3 *118.•dii.
u»

.
0

n

u ’
V

U

0

a
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- 231 -6.17* Private capitai•import GflKP). .. equation(iii)

M ÉAN OF DEPENDENT VARIABLE IS 64.055-

K'OEPENOENTVARIABLE ESTIMATED
COEFFICIENT

T-
STATISTIC

376,11818695 
-.9C209544 

.56251828 

-3.72512G37 

-.22648324 

•203 «82723045 

-91,96433830 

.3752 (ADJ• FOP DEGRÉES OF FREEDOM) 

OURBIN-WATSON STATISTIC (ADJ. FOR 0 GAPS) = 2'.4188

NUMBER OF OBSERVATIONS = 36

SUM OF $QUARED RE SIDUALS = .895C46+Q7

STANDARD ERROR OF THE REGPESSIQN * 555.551

ESTIMATE OF C ORRE LATION MATRIX OF ESTIMATED COEFFICIENTS

C
KP1 
ÌAI«P 
eu&w 

IPWEP 
»BLOPS 

I SPECX2
f i - S Q U A R E D

2 *10007051 

-7.62088287 

5.87627792 

-1.46351302 

-4.54484665 

-1.84198111 

-3 .23050588

MEAN OF 
VARIABLE

1.C0L3wJO0
651.94444275

394.50cQw0ùU
-6.58416757

"1£7 4. 916687U1

1.27134211

.00000000
. 8 4 9 4

1.0000
-.4201.0801
- M i
-.6974

. 4 7 0 3

?ioo83
,1450

: M Ì
.0680

-.3341

I?4?J 
1 . O O O ' J

- i m i
-.3304
.3016

-.3523 .1516 -.6974 • 4 7 r- 3
.3413 .1770 .'J680 -.3341

-.2359 .3269 — .33 w4 . 3 u 16

i:SS&8 ?:33fi8 - .m
.3372 .0457 1.0000 -.3667

-.4845 .3709 -.3867 I.OOCO

Feriod: i 1968.1 - 1976.4
PLOT OF RESIDUALS(O)

ID
*»6
7
8 
9

ì
2
3
4
56 
7 
3 
9

i'> 2 1 22 
23 

\\ 
L 6 
2 7 
£8 2<J 
3"

52
33
34
35
36
37 
33<o

ACTUAL

i l S i t ò335.0 
-895.01C9.0
118.0

-ìllii 
267.0 

-223.0 
<125. 

-126.0 
1147. 
1?.(

FITT ED

5c1 .0 
-1930. 
182.0

U l ? 5-161.J 
-1456.
3291.

-795.0
-897.0
-1179.
335.0 

-1435. -?22.° 15*5. 
1226. 

-217). 
1 7 3 .

-  r  ?  ^  7  *

7 J 512 
9 6 2 . 7  

- 6 4 4 . 7  
546.3

*7^1:1
-332.6
-956.8

-346.7

-J58Ì*
m u

-1C46. 
-1779. 
2 ? i 2 . 

-669.6 
-14 16. 
-776.2 
25.13 

-1412.

t t W .
1423 . 

-1«39.
477.2 -1 *>2 3 •

RE SIDOAL
-896.
359.
149.

- 4 5 4 .
-952.

4 W
235 .
99 ,7 

-3uO.
6  J 3  .  
4 1 6 .
7 - 7  .  

- 1 9 0 .

-h 5:
9v8.

-126.8 ! .2 
- 4 3 4 .  
-5o5 .
865 . 

-76.5 
4 7 9 .  

-125.
5 19.

- 4 u  3 .  „
3 »: .  

- 2 2 . 9  -. H 1  + U4
7^4 . 

- 1 * 7 .
-Zi* .

t i 6.
_ _ _ - 6  9  4  . __ _ _ _ _

0 J
0 Ita*• u

\.*
/

0
10

r-̂ •
0 Lb
u 1 ■

Io

0
w

0 w •c
f

w 9
t-
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jable 6» 18* Private capitai import (g£). equation (iiib)

WEAN OF DEPENDENT VARIABLE IS 716.0

J N O E P E N D E N T
V A R I A B L E

C

AIPP 
H I E U R W  

APWEP 
A B L O P S  

ASPECX 2

R - S Q U A R E D

ESTIMATED
COEFFICIENT

4 3 8 .  35340500

•55103947

- 4 . 4 4 3 6 4 5 3 6

- . 2 3 3 7 7 9 5 6
- 2 1 C . 05027008

-84.09781933

• 7726  (ADJ. FOR

T-
STATISTIC 

£.71146950 
5.84ó 709 j 4 

-1.86718975 

-4.79183877 

-1.91271923 

-3.15 091062 

DEGREES OF FREEDOM) =

M  E  A N  O F  
V A R I A B L E

i.occr^o-j'j
394. SGcOwOyi) 

-©•5?416757 
-1274.91668 7-J1 

1.27134211 

•UOOOCDUO 
.7347

DURBIN-WATSON STATISTIC (ADJ. FOR 0 GAPS) = 2.2261

NUMBER OF OBSERVATIONS = 36

SUM OF SQUARED RE SIDUALS = .916160+07

STANDARD ERROR OF THE REGRESSION = 552.618

ESTIMATE OF CORRELATION MATRIX OF ESTIMATED COEFFICIENTS

1.0000 

• 385 8

. 1 5 7 0

1 : 8 8 8
.3093

-.3447
.3753

-.2449 • 253C -.7387

TluSSo
•3 093 -.3447

-.3204 .3348
-•3204 1•jocn .0343
.3348

-.4182
* £34 3 
.4636 1:8898

. 3 5 5 8

. 3 7 5 3

- A H I

Period-, ; 1968.1 - 1976.4 

I D  A C T U A L

56 
7BV
9
I"11

1 !

Ilis19
li2 ?
23
24
25 
c  i

il 
2^ 
3 t 
31 
l 2
33
34 
3' 
3 537
Z>1

264.P
363.0

1*1:3

463.0 
75*.0 
527. G

? f ! l :
379 260.Ò 
S 9 5 . r.J 

> 1456. 
-474.0
-292.0 
1 425J. 1608. 
1447.

- l ' M I
24 87. 15^U 
411. 
746. -6S0. 

-911.
594. u
1 a 2U 

- 3 5 ' ’ ’ .723. : 
-1564, 
34*3.

3

F I T T E D

H ì i »
m v .
7 4 7 . 1  

- 7 5 . 2 0
0 6 5  . 2  
1  ■ 5  5  .  

p ;  
C f 4  .  7  

.  J 4 4 .  
7 * 8 . 7
4 8 7 . 1  1 7 . 2
U I U

• 4 & 6 . 1

• n u :  
2 1 6 1  .
4 7 6 . 4

2 P6§.2469.
9 3 2 . 1  
7 8 1 . 6  
3  7 0 .  3

• 6  4  6  .  0  
6 ? . 6 4
4 3 5 . 4  

*-I
rsz
7 3 .

■S' 1.1
31 5 'ì •

R E  S I D U A L

-£70.
3*4.: 12. 

—4 ò?, 
-9ó4 . 
-32.ò

1 J S :
- M :
63? .
4 j 5 .3 w7 .

-1 V? •
13.3.

-230.
9*3. 

- 2 7 . 9  
- 9 6 . 9  
-4eC . 
-'jJ.
9 7 * . 

-44.3
4 14 »
1 o » 1 tog.

-371 . 
375 .

—4 i . ̂   ̂
—974. 
15*.

- n e .
-17 2.
634 . 

-713 . 
2*3.

P L O T  O F  R E S I D U A L S ( 3 )

u» u

r*c*

n
u

a

u





iijfPENDENTlifilABLE
C

(lH
(IBOI FW 
IPWEP

!3

lable 6» I"«Private long term capitai import C&KLT), equation(iv)v
. - 233 -

(*EAN OF DEPENDENT VARIABLE IS
ESTIMATED
COEFFICIENT

8,111

T-
STATISTIC

271,59048462 

-•81451976 

1.00037931 

-.02997171 

-1E6.12768745 

-165.26990891 

-2C2.87553787

.6798 (ADJ. FOR DEGREES OF FREEDOM) = 

OURBIN-WATSON STATISTIC (ADJ. FOR C GAPS) « 1.5885

MJKBER OF OBSERVATIONS = 36

SUM OF *S QUAR E D RESIDUALS = 382675.

STANDARD ERROR OF THE REGRESSION = 114.874

ESTIMATE OF CORRELATION MATRIX OF ESTIMATED COEFFICIENTS

5 *C1£44649

-4.23466168

1.53831063

-2.45357832

-2.68695024

-2.56744087

-3.3737C974

r-SQUARED =

W E AN OF VARIABLE
1 ■ JC OOó Del)

163,47222137

-13,67558429

-1274.9l66£?y1

•2 5LGUOUQ

.25U0U0J0

•ZSOOtfQuD
.6135

1,0000 
-.5732 
.4C11 
.2986 
.*4 SI 

-.5742 
-.7J45

i .oo3S
-.4881
-.0681 

-.5428 
-, 1086 
.2 424

.4011
-.4881

U i m
.3635

-.0190
-.3885

:52M
T:S5iS
.2063

-.4869
-.0773

• C481 
-.5428 
.3635

1
.2290
.1324

-.5742
-.1086

.2290
1.C0J0
.4752

-• 7SJ4 5 
• 2*»24 

-.3385 
-•0773 
.1324 
.4752 

I.COO^

Period : 1968.1 - 1976.4 • - ... PLOT OF RESIDUALS(0)

ID a c t ù a l ” FITTED RE SID UAL
0.0

56 
7 
3 
o

2
|3! 4 
3 

16 17 1S 1° 2 1 21
2324
25
26 27 
£ i  
-> ? 

I?
32
3334
35
36
37 
33

-115.0
-51.00
84*00 
3G7.0 

-395.0 
-28. f “ 
27. u« 280.( 

-253.C

l : ? 8 8
4U6.0

-299.0-68.00-?k:SS
196.0

"1I:ù8
309.0 

-43.00 -?1
-172.U 
1*1.0
5 4 . 00 — 14 4. n
2é .00 

-97.00 
29 .OC

ì m-14.150 - 4 2 . W  
-169.0 
1 4 ó . v

-27.96

19.65 
185.7

-24C.8
41.81
77,34
256.5 

-2C1.7
48.66 

-8.331
253.5 

-289.0 
-55.58
.4?35 20C.2 
10.?4

: ^ ' i
153.5 

-13L.7 
-263.5 -1r4.?2 9'j.: 35.95 
-116.3 118.2 
93.62 
71 .65

-20.3J 
66. 87 

-*6.37
-5J.3? 
1 ».&.'■■

-8 7.U 
—2 ò .8 

6 4  .3 1*1. 
- 1 5 4 .  
- 6  9  , Ò  
-5*.3
2.5 .5 

-5 1 *3 
-f 9.7
11,3 
152 .—1 -J »i) 

-1*.1 —c j . 5 -164.
1ò5.
67.16 * . C 
155. 
138 .
53.5 -6 6 .fj 

-1o9.
1 c .u 

-27.7 
-9 »-.2

:2Ì1.?

i r . i«•fi
4.37

-116,3 O •

fi
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jafele 6.20. Private lonp; term capitai import (KLT). equation (ivb)

M F A N  O F  D E P E N D E N T  V A R I A B L E  I S 1 9 1 . 5 8 3

IK-OEP endentVARIABLE E S T I M A T E D
C O E F F I C I E N T

T -
S T A T 1 S T I C

M E  A N  O F  VARIA B L €

6 . 7 9 6 8 7 2 1 4  

2  . i 3 C 4  5 a 6 9  2  

- Z . 5 2  6 n 5 ò 5 6  

- 2 . 5 7 9 0 2 8 9 6  

- 2 . 4 8 0 2 5 5 1 9  

- 3 . 7 2 * 7 5 4 2 7

C 2 0 1 . 5 4 9 5 1 C 9 6

A I 6 D I F W  1  * 3 ' - 6 4 3 6 7 6

A P W E P  - . 0 3 0 7 7 3 8 0

S i  - 1 4 9 . 8 7 2 3 0 4 9 2

$ 2  - 1 5 8 . 5 2 7 4 1 4 3 2

S 3  - 2 1 6 . 9 3 3 2 5 2 3 3

R - S C U A R E D  =  . 4 8 6 0  ( A D J .  F O R  D t G R E E S  O F  F R E E D O M )

D U R B I N “ W A T S O N  S T A T I S T I C  ( A D J .  F O R  0  G A P S )  =  1 . 4 0 3 7

N U M B E R  O F  O B S E R V A T I O N S  =  3 6

S U M  O F  S Q U A R E D .  R E S I D U A L S  =  3 9 4 9 4 5 .

S T A N D A R D  E R R O R  O F  T H E  R E G R E S S I O N  =  1 1 4 . 7 3 6

E S T I M A T E  O F  C O R R E L A T I O N  M A T R I X  O F  E S T I M A T E D  C O  E F F  I  C I £ « T S

1.
- 1 3 . 6 7 5 5 d 4 ^ J  

- 1 1 7 * . 9  1 6 6 6 7 0 1  

.£5C';J?G: 

.25UOOHGC 

.2 5CC0OGQ 
•  4 * 0 3

1.0000
. 1 6 9 7-:S1J?

.1697
1.0000
- . 2 7 3 6
_ * 1 3 4 4

-Ì^19«

. 4 1 2 9  
- . 2 7 3 6  1 . ;000 

. 2 9 0 3  
- . 4 8 3 5  
- . 0 9 7 3

- . 3 8 2 2
. 1 3 4 4
. 2 9 1 - 31 .ùóeo
. 2 0 3 ?
. 3 2 4 0

- . 7 8 1 3  
-  . 0 8  3 t  
- . 4 8 3 5

.2f 3 7  
1.CCC0 .5 200

- . 7 1 1 4  
-.?19-u -.09?J 

. 3 2 4 0

.52 Ju1 . JOwO

Period 

IO

1968.1 - 1976.4

» C T U A L  

1 2 6 . 0

F I T T E D  

2 3 4 . 1«40 . '
R E  S I O U A L

-1 j8 .t r,

P L O T  O F  R E S I D U A L S ( O )





jable 6. 21.Net private short term capitai import KSTCST). equation(v)

f i E A N  O F  D E P E N D E N T  V A R I A B L E  I S  7 5 . U 8 3

i p f p E N D E N T
V A U I A B L E

E S T I M A T E D
C O E F F I C I E N T

T -
S T A T I S T I C

M E A N  O F  
V  A R I A 9 L E

396.87226105 1.89207497 1 .  U J u C  w
STCST1 -.87421827 -5.717454J8 433.5UU0UP00
I K E X .72691891 3.62606821 120.6944437J

JEURW -1.14583012 -.4(486184 -6.58416757
,pw £P -.21074389 -3.4410C881 -127 4. 9I66fe7u1
siOPS -241.30087852 -1.88340646 1.27134211
5PSCX2 -158.89659309 -4.75182253 •  U - J L Q u U O O

r - s q u a r e d  ° .8171 ( A D J .  F O R  D t G R E f c S  O F  F R E E D O M )  * .77*2

durd I N - W A T S O N S T A T I S T I C  ( A D J  .  F O R 0  G A P S ) * 2 . 4 2 7 3

N U M B E R  O F  O B S E R V A T I O N S  = , 3 6

S U M  O F  J Q U A R E D R E  S I D U A L S  = • 12595U+03
S T A N D A R D  E R R O R O F  T H E  R E G R E S S I O N 6 5 9 . 0 2 3

E S T I M A T E  O F  C O R R E L A T I O N  M A T R I X  O F  E S T I M A T E D  C O E F F I C I E N T S

5922 i:3o88 :Si» :H13 •:H5! .4379
-.4577

0558 .3174 1 .0000 -.0725 .4159 -.1584 -.24?aHH -.0725 i .uooc
-.2146

- . 2 1 4 6 . 3 1 3 7 - . 3 8 6 7
.2310 . 4 1 5 9 1.0000 . 0 9 5 3 . 1 6 3 6

7 4 8 8 . 1 7 0 5 - . 1 5 8 4 . 3 1 3 7 . 0 9 5 3 1 .'JOOQ - . 3 u 4 3
4 3 7 9 - . 4 5 7 7 - . 2 4 9 8 - . 3 8 6 7 . 1 6 8 6 - . 3 0 4 0 1  .  ^  Qw"J

Period. : 1968.1 - 1976.4 P L O T  O F  R E S I O U A L S C O )

ID A C T U A L

56
78 
9

n 
\ 
U 
5  
o 

1 7■ 3 
9

u  
22 
2  Z

i l

2 72 3
c v

iì
3 2
: 334
3 5VA
3 7

- . u.-Hi?  7<

-303.0 
! 7 . 0  >6.0 

7 9 . 0  
- 9 0 8 . 0

3 7 1 . 0  
-554.0

- J i « 6
128.0 

-198.n
469 .0 -11.00 

•122 3*
\  6 0  .  3
9 ! 3 • G 

-4L 1.5 
-1612.

3 1 8 . 0
1 575 . 
298 .r‘

- 3 2 7 .  1 -1*10. 
31 55.-642,0 

-579.0 
-6 7-:.^
315.0 

-17^6.2 3. C>" IV 66. 
7o • 1 -1

-2. 10. 
113''.

F 1 T T E D

3 7 1 . 7

: H t : !
5 7 1  . 9  
1 1 8 . 6  

- 2 7 4 . 8
9 3 : .  6

41?:! 
6 2 . 6 6  

- 9 6  5 . 5  v:. i
3  9 . 7-ir 38.

169.1 6 3 1 . 2
- 5 3 4 , 3-14D7.5^2.7 2s'2 8. 
1*12. -£71.7

- 1 6 J ? .

-iSsif
- 1  n  4  »  
- 5 5 1 . 2  -7< 3.6 -1337. 

3 0 5 .  
9 1 9 .  

- 2 * 7 . 1  
- 1 3  9 9  .

7 5 2 . 2

R E S I O U A L

- 6 7 5  .
4 6 4  .
3 J 5 .

" 5 y 2 *-.1H3 + J464 6. 
-.14b+C4 C
792.
33.3
65 .3 
77rs.
3  3 9 .

-151 .
-135.
- 9  . l i #
3ilc ,
133.

”L «.*5 .-1V1) .
-4 ‘j 3 •
-7 »4.
5-5 .
1 > 9 .
4 j* .
;  5 1 .tot .

“ 1  c <  .
. r a ^ w 4  

— ^  ° .
- .  1 2 f e +  l  4  
40 »V 
3 S 3  .

- 6 1 1 .
37F .

t.
J

n

j
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able 6. 22. Net private short term capitai import ( KSTCST) « equation(vb)

MEAN OF DEPENDENT VARIABLE IS 5',b.583

jUBEf'ENDENT 
VAR IABLE

ESTIMATED
COEFFICIENT

T-
STATISTIC

C
HKEX
JIEURW
JPWEP

«blops

a s f e c x?

r - s g u a r e d  =

2.38976890 

3.569846 w3 

-.63575470 

-J.75232145 

-2.J6484446 

-4#9*765615

461.85320663 

.67460599 

-1 . 7 3 2 C H 8 3  

-.22233421 

-2 59 .26642609 

-146.3*76114?

.6498 (ADJ. FOR DLGREt S OF FREED0M) =

DURBIN—WATSON STATISTIC (ADJ. FOR 0 GAPS) = 2.28J7

NUMB £R OF OBSERVATIONS = 36
SUM <?F SQUARED RES1DUALS = . 128889+08

STANDARO ERROR OF THE REGRESSION = 655.462
ESTIMATE OF CORRELATION MATRIX OF ESTIMATED CO EFFICItwTS

-.2354

MEAN OF 
VASIABL;

1 . w iS ‘ V '► " 'j j
12C.69 44 4 3 70 

-6.5841 c;757 

-1274 .9 Je6ò7j1 

1.27134211

• GGCnGOilJ
.5915

1.C0H0
.1996

-.2354
.2721

-.7500
.3224

.19961.0000
-.166(5
.3713

-.2274
-.1240

1. .nocj
-.2897
.2839

-.3155

.272 1 

.3713 
-.2897

u m
.3171

- . 7 5 0 0  
- . 2 2 7 4  

•  2 8  3 9  
. Q 5 8 3i.fcno

- . 2 5 7 9

.3224-.124.
-.3155
.3171

-.2579

Period : 1968.1 — 1976.4

p l o t  OF RESIDUALS(0)

ID
36
7
S

1?
i
C
t;A,
7 
F 19 2 ‘i 
£ 1 22 23 
*4 
2S 
dt 27 
C 3 29 * '
31
32(T
3^
35
3^ 
j 7 
X »,

ACTUAL

472.0 
599 “
343
522

.3

- H ? é 8
-5 69.0 1149, 
" "  (1

0
751 o 79
li 1
115.
1139

5 v  ,

CO-34 . 76
1£ . 
623 

-9 £ 4 
-676 
899 . 
119 7

.UU
29.
' fi

•  V

-54 0.0 
2515. 
1 fc 73.

‘6 2 4,
9 59 .«'< 

-857.C
* .

1132 
U " 8 .  -SC2.'j 
323 . '

.4

.4

FITTED

1134 . 
99.36  
4C. 5 2 
?1 o * 5 
655 .6 

-549.6 
9 M  .9 497 
6;:.' 
76 3 .ó 

-9?. 7 2 7*. .7 
1 162- 

-.39^ 
194. 
7 L > 
460 -796.6 

-2 5 4.1  
1 4 L 4 . 
1 8 56 . : 1 . j . 4-726.1 
215 n.147:. ó ?ó • 6 7?9.3 -13 9.5 

-412 .? 
4*3.4  
1 222 . 
6 4 | » 4 

-2 46.5
-2». 14

}t
5
,6

RE SIDUAL

-6 01 .
Si/».
ZV3.

-3 v 6 . 
-.104+^4 

5 3 5 .
- . i 5 \j+ U4 0 

652 .1 j1 .
*15 .
7 / 4 ,
! o 9 ,-ti . I 

-8 j . 1  
18 .

?à* .
1  o7 * o7 .

- L c > .
- 5 * 5  .

19 .
Co"-.1 ò 6 .
3 6 . 5  .
4W-?.6 «.>7,-1 . 
. 1 1 3 + ^ 4

— * H 5 .
-.127 + -.4 
— 1 9 . 6

5o7.
-5 ->6 a 

3 a 6  .
-7>2.

1 >
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Table 6.23grivate short term capitai import fAKST). equation(vi)

he a n o f d e p e n d e n t  v a r i a b l e  is 55.944

iipePfND£^T
(ÀSIABLE

t

E S T I M A T A  
COEFfICItNT

T-
STa TISTIC

217.40691185 

-.86505689 

.52277549 

-3 .2U390362 

-.19558-86 

-183.18175697 

-£6.31633166

1.25384980 

— o.76 7,69c6 

5.412629 |9 

-1.25 760156 
-3.89V94594 

-1.64505920 

-2.98267737

ISTI 
IJMP 
IIEUPW 
4PW £ p  

itiLOPS
i$p=cx:

«-SQUARED * .8559 (ADJ. FOP DEGREES OF F9 E E DOM) = .

OURBIN-WATSON STATISTIC (ADJ. FOR 0 GAPS) = 2.4S29

MUHBEP OF OBSERVATIONS = 36

SUM OF ‘SGUARED RESIDUALS = .9u7728*Q7

STANDARD ERROR OF THE REGRESSION = 559.473

ESTIMATE OF C ORRELATION MATRIX OF ESTIMATED COEFFICIENTS

K E AN OF VAKIA8LS
1 # k, u C ") L'li

46ò.4722213 7

394 . Sf'uQOOUO

-6. 58418757

-1274.91668701
1.27134211

. ./'JL OuOOQ
,6261

1.S500 
-.3301 
.J945 

-.3259 
. 1 7 * 3  

-.7146 
.45 82

T:538ì
.1572
.3249
.1731
.0557

-.J58G

* C 9 4 5 
.1572 1.COOJ 

-.2356

-:WA
.2893

-.3259 
.3249 

-.2356 
1 .ùOOO 
-.2427 
.3343 

-.4856

-'Alti
1.PC00
.C434
.3643

-.7140 
.^557 

-.3711 
.3743 
.0434 1 .i)P(JU 

-.3 8J8

.4582 
-.35 5 3 
.7898 

-.4a5 6
.'643

i.ijfj

Period : 1 968.1 - 1 976.4 PLOT OF RtSIDUALS(U)

ID
5
t
78 
95 1

11
141l 
\ y
151? 2 1 22
il
di
25

il
\ "• 
-» 1

si34
35
36
3 7

a c t u a l

-7 53.0
155.0’ IS!:3

-5CC.fi 13 7.0
91.00 
9 38.0

-492. ) 
278. 

-725.*! 
71?.^ 
173.'. - n79.

* ! W 8
3 e 5.0 

-1S07.

1 u<- ? 31 * '" 
4 9.ÓÙ 

-1254.
317 J. 

-=14?.;. 
-7 5 3.0 
“ 1 2'<7, 432.* -14 54. 
-■272. . 
14 7J. 
l£4 ì. -2123.

FITTED

22.15 
c 4 1 . 0

c £ 3 . 3 12.43 
5 54 . 2 823.6 649.2 
** 5 2 • 3 c?9.J 
5*5.5  54S.4
2 36.3
ì ì h ì  
^ 7 . 5  
1 537 .ìto id°3 • 7 
7?5.5 K Z 6  . 
^ L l  . 
776. 1 
1T03. -3*5.4
3 ? . 8 1 
1443."C .9 
"91 . 36 .
883 ./. ' ' /.-I

RE SIDUAL

•7 òr. 
396 . 
134 . 

-663 . 
-7Ò3.
H 9 ,

-464.

13?:
-174.
65 7 . 
153. 
7^1.-1 V? ,

M I:
76 3.

-2 7*.
27;6 

-ó<»? .
-66 3 »
775 .

-5 7.Ò

-72.9 
: j'-. 

-2a2. '
; V 3 . -7j.8 

-.1n 7 + <j4

“? c •-e 45 . 8j?.

C i

c
u  •

.  c-
il •

v n

•  w*

n

*  c
u

!  e

•

*  u

•  %
w *

•  y

J  *
•  0

• J rw
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!able 6.24. Private short term capitai import (KST), equation(vib)

l i OEPENOENT
V A R I A B L E

C

AjÉlIPW
»FWéP
»blops
I SFECX2

R-SQUARED *

NEAN o f DEPENDENT VARIABLE IS 524.416

ESTIMATED
COEFFICIENT

T-
STa TISTIC

M E AN OF 
VARIABLE

1.69*25353 

5.30265021 

“ 1.68925390 

“4*13745677 

“ 1.70326655 

“ 2.72435260

277.82934952 

.53675226 
-4.07783010 

-.2C474715 

“ 189.72943497 

-75.37944698 

.7293 (ADJ* F0 DEGREES O f FREEDOM) = 

DURBIN-WATSON STATISTIC (ADJ. FOP 0 GAPS) = 2.1931

NUMBER OF OPSERVATIONS = 36

SUM OF.SQUARED RESIDUALS = ,942608+07

STANDARD ERPOR OF THE REGRESSION = 560.536

ESTIMATE OF CORRELATION MATRIX OF ESTIMATED C O E F F I C I c M S

:3oo8

I.UCuCVOtfO 
394.5CCCù0uù 

“6 • 5g415757 

- U 7 4 . 9 U 6 8 7 L 1  

1.27134211 

.COCOOOuJ
.6*41

’:5s 7;
-.2449

♦ 3858

1
“ .3C69 
.3093 

“ .3447 
.3753

: : ? « ?
1 .COCO 
-.3204 
.3348 

-.4182

.3'39 3 
-.3204

’ :3S?S
.4636

-.7387
-.3447
.3348

1 m a
- .38 7C

.3 ?58 

.3753 
-.4132- ’A M1.OOuC

Period : 1968.1 - 1976.4 PLOT OF RESIDU ALS( J)

ID

é 
'ft
3
9
1
?

i
15
• A  

1?
1®
|9
r 1 
c i
L? 
C ? 
2'*

idó

3 t 
il 
13 3 4 3 5 
i* 
3?
3 3

ACTUAL

13?.!
m :  ? 1 2 <
■^68-

H
- 3

-151.0ì>-6
8 . _
3c 6 
664 
433 
115 
133

111: 
77 1 . ‘
1 136.-6 ? 1 p'

-517,
5 96.  ' 
1127.  
1 176. 

-1r. * .0 
62.  

2213.  146U . 
253 . i1 
6c 5 . (?

,Ó

j .

,C

0

FITT ED 

8 8 6 . 5
1 26 
8
4
5 
t 
5

546 
-174 
4 71832.- 
167.5

- s Ul ' Li i »
512.9

306.7 
3^4» j -512. i 

-296. 1 
157? . 
1 M  . .

w « O

-77-1; -*.1 
5 1419 . 

1659 
•469.'  
7 7! . '

Vi**
-S*.32 46- » 

2 " £ 7 .  
7 1 9 . 5  5 7 ( j .  I 21.1.9 

- 7 T 6 . 5  -3'.39 2 7 6 • 
1 6 7 5  .  -3r2 . 5 

— £ 9 .9 Z  
-A^b .A

h E SI i)UA L

-748 . 
377.

J * i 9- u  : •
-8 3 5 . 

23.4

mìì\l
218.  

-177. 
to5 .
156 .
fi I 7 .

-1.1A.
792.  -1i8. -211 .

-6o ? . 
-da? .

-i •. • 7 
?V5.  
U * .
*41 .

-3 17.
4 7^. „—41 » 3 

-.ìr 2+L4 
U T  . -16.1 

-1 o 7 .
* j?. 

-7òl.

0
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labi© 6.25, Private short term capitai export (&C5T), equation(vii)

M cAN OF DEPENDENT VARIABLE IS -19.138

j*'DEPFNDcNT
VARIABLE

ESTIMATED
COEFFICIENT

T-
STATiSTIC

-168 .9544C1C2. 

-.3961913? 

.06673922 

.017379C1 

1*5.5*739952 

1 1 .33884020

-1.8952*369 

-4.9C290093 

.91846164 

.70496556 

2.35371152 

.76341168

C
CST1 
»cX

4PWE P 
»bLO PS 

AS P E C X 2

R-SQUAREO = .4971 (ADJ. FOP DEGREES OF F 3 E E DOM ) =

DURBIN-WATSON STATISTIC (ADJ. FOR 0 GAPS) = 1.92ò6

NUMBER OF OBSERVATIONS = 36

SUM OF SQUARED RE SIDUALS = .271768+07

STANDARD ERROR OF THE REGRESSION = 300.981

ESTIMATE OF CORRELATION MATRIX OF ESTIMATED CO E F F I C I E.MT S

MEAN OF 
V ARI APLE

1.Ul?Li-o0ù0
24.97ZZ2185 

Z73.8C555344 

— 1274*9166 ò 7u 1 

1.1713*21I 

• •L’OvOUOùO 
.4 133

1.0QC0 
.3001 
• L’4 9C! 
.19*3 

-,?3 2 4 
.29*4

.1111
-.4276
.1622

.049 j 

.1991 1.0000 
• 0635 

- .2975 
.5264

.1983

: U J J1 .00^0 
• i4e6 
.3276

-.7324
— .4276
-.2975. U S 61.0C00
-.3492

.2944

.1622 .52 6* 
*3 2 76 

-.3*92 
1 » U i)J C

FeriocL : 1968.1 - 1976.4

1D ACTUAL FITTED

-455fn -^3 a 9
6 28.0*5

14 7. 0
2 5$ 3

7
ì'^18 -151.0 9

0 4 v 3 . tl 18- 3
1-:* -234.0 123 ó
1 1 d4 5.') 119 3
12 -7E0.0 -4 ?5 7
13 -9 4,ùQ 7Z« 9
14 15 ' . 1 3 6 *

15 -28.10 6 6. 7
16 25 .0 252 3
17 1£4,0 - ! 5 6 1
V 144. G **t67 1
19 -259 . .J -4 5 5 4
i 0 -334.ù -33. 9
c 1 766.0 n i 7
22 -195.0 -373 4
i l -1*4." -1*2 6
i ̂ -172.-' -49. 3
«! ? -6 7. .0 5n . ?

ù 6 2 76.0 1 75 9
• -y
C t 1*6.»' -3 3. 3
2 3 115..' -292 I
Z'ì
3

-2.7.0  
- T ? 4 . *1

-w 77
— : 7 p.— V-

7
4

i 1 -5 37.•« '5 3
i 2 117.0 325
33 3 2? . " 1C1 9
3 4 -295. -3 V. 5
3 3 -496.: -*?. 5
< *.

1 1 ^ * 953,
3> -M-3 . - 9 > . 1z

H2.-f -lf .2 H

RE SIDUAL

— 116 . 
-2<9.

3  5 ri 2*8 . -2>8 .
5 t 6  .  -2j* . 

-172. 
- 1 5 6 .  
- 9 4  . 5  —2 « * 83 ir.. 
411 . 
196.

-2 5 .
6 ì 5  . 
1 7 ?  ,  -l .3? 

-1Z3. -1 18 .
ì 5*9 .4 j7 .( uIo*. - U 1 . -2 .#8.2 3 - . 
1 3  . >  

- 4 ^ 2  .? fC. 
-2 I .9 
1c° .

PLOT OF RtSIDUALSCi)

.)
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latle 6. 26. Private short tèrm capitai export. (CST) n equation(viib)

MCAN OF D F PE ND E NT VARIABLE IS 15.S3 j:
Î DEPENOcNT 
VAR IABL.E ESTIMATED

COEFFICIENT
I-

STa TISTIC
- 134.1478J617 

.05852144 
«31582423 

160. 56434522 
VJ.j15C3372

- 2 .  1E954432  
•83095 85 7 

. 65306761  

c . 9 0 4 3 2 0 Ì 3  

. 6 8 7 8 8 4 7 3

C
4£X
IpWcP 
AdLO PS 
JS P c C X 2

R-SQUARED = .2869 (ADJ. FO» DEGREES OF FPEEDOM) = .

DURBIN‘-WATSON STATISTIC (ADJ. FOR 3 GAPS) = 1 .7633
NUMe £R OF OBSERVATIONS = 36
SUM OF SQUARED RESIDUALS = .274690+07
STANDARD ERROR OF THE REGRESSION * 297.674\
ESTIMATE OF CORRE LATION MATRIX OF ESTIMATED COEFFICIENTS

ME AN OF 
VAKIAPLE

1 . J‘»uCuOv-'j 
2 7 3 . 5 1' 5 5 5 3 4 4 

“ 1274.9 !66d 7j 1 

1 .271342 | J 

• UwOOv/O Ju 
.1 ?49

1.nCC0
-.0115

. 1 7 4 0
“ . 70C6 .2610

-.01151.0000
. 0 4 7 6

- . 2 3 9 7
. 5 1 1 0

. 1 7 4 0  

.  £4 7 61.J000

. 2183

. 3 1 5 7

- . 7 0 0 6  
- . 2 3 9 7  

. 2183  1 .gOOO 
- . 3 1 3 3

.2610
•Atti

- . 3 1 3 61.0000

Period-.: 1968.1 - 1976.4 PLOT OF RESIDUALS(J)

I 0 ACTUAL F1TTED
5 - 1 3 4 . 0 “ 1 ? 7  • 9
6 - 3 1 6 . 0 - 4 ?  . 3 2
7 - 1 5 9 .  C - 6 ? .  620 - 2 1 0 . 0

9b . OC
—4 4 * 5 2

0 “ 9 S . 6 3
M
1■)

- - » 3 6 . 0  
5 u 9 . U  

- 2  7 1 . 0
i S M
2 .  3 3

T - 3 t 5 . t i “ 1 7 2 , 2
‘ 4
1 5

- 2 1 5 . 0  
-  ? 4 3 .  0

- ? ' . 4 5  
- Ì !  ! , d

• * 7 . ' O C 3 C . ' 7
7 19 1 . f — 1 4 4 « 1

■ e 3 3 5 . r - 1 1 7 . '
? 7 6 . r 0 - 1 * 2 . 7

2 ' - 2 5 3 . U - 2 1 . 2 3
*. 1
2 ?

• 5: 2 . 0  
3 1 3 . 0

- n  . 2
7 ? .  5 r»

i l
3 * 0 « li 1 0 »0

2 c , f n 7 4 , 5 1
2 X n.ò.o 1 ? , . 4
t 7 4 3 2 . - 2 f 1 » 3
2 * 5 4 7 . 0 1 ” 5 . 2
h 7 4 , ,  0 2 3 2 . 2

ì\
ì  6 6 .  « » - 2 7 . 3 ?

- 3 7 1 . 1 » —2 ^ 4 .  -
3 ?
33

- 2 5  4 . 0
7C . ; U

34 
3 s

— 217»' ;  
- 7 1  J.r»

— 2 7 L .  7

< *> 4 5 1 .  0 3 * 5 . 2
37 3 3 3 . i 3 4 ^ , 4
i ?. 
* c
4 !

4<, 5.  r
5 9 . '-0 

- 5 6 ? . f

3*6 » - ’ 
416.6

-27.01

RE SIDUAL

-2 06. - o ? .  -<?5 .4
' ù 5 :
■ m :
-299.
-193.

- i n .-Zc .**
335 .4 > ? * 
239.  “?j7 . 
t w9 . 
235 . lojl -■Uc .

-U5 .
16* . 
V  2.
4*,? ,
1 .

-1v7.

-43^.
146. 

-13 .4 
1*0.

-3 58 .-5

C .0
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fole 6.27. Non-registered import related trade credit«.(TliK)-equation(xxii)
" j K È S S E r
AH* J fMPL

ESTIMATED
COEFFICIENT
1 .60688028

T-
STATISTIC
6.94546902

ME AN OF 
VARIARLE

58.00012827

AMHLOpS -165.37000465 -2.83526358 .5^555595

AMBFW f -.15398446 -3.72658476 -5.21052629

AMILO 126.62322807 2.19064462 .06140351

*«4IEUR -54.734/9939 -1.30826414 .01684211

*EEF -55.06152391 -2.34140459 .17368420

R-SOUARED * .5902 (ADJ. FOR DEGREES oF FREEDOM) « .5410
DURBIN-WATSON STATISTIC (ADJ. FOR 0 GAPS) ■ 2.5*66
NUMBER OF OBSERVATIONS * 57 *EAN OF 0EPENDENT VARIAtìLfc IS

SU* OF SQIJARED RESIOUALS * .265576+07
standard ERROR OF THE REGRESSION ■ 23U.468
ESTIMATE OF CORRELATION MATRIX OF ESTIMATE» COEFFICIENTS

3.0702

1 .0000 -.1572
-.1572 1.0000
-.6593 -.1869
.0469 -.0760
.0223 -.0140

. -1008*2 .0673
.0736 -.0684

■1977.10 a c t u a l

26 75.00
27 -137.0
28 -73.00
29 431 .0
30 -183.0
31 -477.0
32 121 .0
33
34

-59.00
495.0

35 525.0
36 137.0
37 335.0
38 510.0
3<J -36.00
40 54.00
41 -20.00
42 -182.0
43 -401.0
44 -59.00
45 -64.00
46 -160.0
47 165.0
48 -3,000

-504.049
50 96.00
51 -131.0
5? -207.0
53 -326.0
54 34.00
55 -491.0
56 139. 0
57 14.4.0
58 140.0
59 925.0
60 140.0
61 -7 7.00
6? 488.0
63 -640.0
A4 -44.0(1
65 8 7.00
ftA -29 ?.0
67 -40 5.0
6* -327.0
69 -81.00
fri 41 7.(1
n 845.0
7? -225.0
73 -11»?.0
7 '♦ 7. 000
75 556.0

-162.0

-.6593 
-.1869 1.OOUO 
- . 0 3 1 6  -.11tà 
-.0196 
-.18*2
FITTED

-112.3 
-117.9 
-64,19
215.6 

-184.6 
-605.5
185.A 

-8.083
233.2
429.0 
164.4 
501 .1 
201 . 0
193.2 
1 30.5

-204.2 
— 74.81 
-244.8 
77,26 

-10?.9
1 1 1 . 2  —24V .1 

-89.8? 
-91.98 
-3 7.00 
-206.3
84.43 

-59.54 
-106.5 
-104.3 -130.7 
201 .3 
234.H 
416.2
542.1 

-00.51
f 0.09 

-146.4
255.9 

-82.80 
-127.5 
-385.5 
-401 .5 
— 72.^0
4 2 /.0
474.9 

-11V.2
108.6 

-2*5.0
2*7.5 

- 1 8V.6

.0469 
-.0760 
-.0316 
1 . 0 0 0 0  
-.0189 
.0031 
.0637

.0223 
-.0140 
-.1176 
-.0189 
1 .0000 
-.0812 
-.1024

RESIDUAI

187.
-19.1
-8.81
215,
1 .57 
128. 

-64.4 
-50.9 
262.
96.0 

-2/,4 
-166.
309.

-229,
-76.5
184.

-107.
-156.
— 1 36 .
43.9-2/1 . 
414. 
86.8 

-412. 
133, 
75.3 

-291 . 
-266.
140. 

-38 7.
270- 

-57.3 
-94.8 
509. 

-59 5, 
-16.7 
418. 

-494.
-  5 U 0 .
1 70.

-1 70. 
-19.5
74.5 

-8.40* 
- 1 U.O
370. -104. 

-211 . 
270. 
259.
27.6

-.0082 .0736
.0673 -.0684 t •>

-.0196 -.1822
.0031 .0637

-.0812 -.1024
1.0000 -.0746
-.0746 1 .OOOU
PLOT OF RESIDUALS(0)

U.O
0.

0 » .
0 .

ù
. u .

0 .
0.
m
. o 

0.
0

0

• 0
0

0 1
o

0 .
0
u .

.0
0 •

0
l o

0 •
. 0
. 0

0 •
0 •

. 0
0 •

•
0 . 
0 . 

•

0

0

• 0
0 •

0 •
0

0
0.
. 0
0
0
«

0 .
0

•
4 0
m
0

0
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'able 6.28. Total import related trade credit(TMt̂ .) - equation (xxiii)
DEPENOENT .. "ESTIMATED 

COEFFICIENT T-
STATISTIC

MEAN OF
a m i m p l 1.895894Jff— 6.26124901 58.0001282 7
IMBLOPS -214.55372047 -2.81U61614 .5f>55559i
AM8FWF -.19469212 -3.60007268 -5.21U 52629
AWILO 134.49853325 1.77788995 .06140351
AHI E UR — 9« 64VV6016 -.1 7623259 *.-• .01684211
AEEF -71 .55494785 -2.32485941 .17368420

r- s q u a r e d  ■ .5411 (AuJ. F<)R DEGREES O F F R E E O O > )  « .4861

60R8IN -WATSON STATISTIC (AOJ. FOR 0 GAPS) s 2.1945

NOMBER OF OBSERVATIONS * 57 ME A M OF OEPEn OENT VARIAHLk IS 100.

SU* OF SUUAREQ RES1DUALS a .45491 7 *07

STANDARD ERROR OF THE REGRESSION ■ 301.634

ESTIMATE OF CORRELATION MATRIX OF ESTIMA1E0 COEFFICIENT*

)d :

1.0000 -.1572 -.6593 . 0469 .0223 — . IH) 8 2 .0736

-.1572 -.6593 .0469 .0223 -.0082 .0736
1.0000 -.1869 -.0760 -.0140 .0673 6K4
-.1869 1.0000 -.0316 -.1176 -.0196 822
-.0760 -.0316 1.0000 -.0189 .0031 637
-.0140 -.1176 -.0189 1.0000 -.0312 0?4
.0673 -.0196 .0031 -.0812 1.0000 746

-.0684 -.1822 .0637 -.1024 -.0746 OOU
j.1977.10 a c t u a l

26
27
28
29
30
31
32
3334
35
36
37
38
39
40
41
42
43
44
45
46
47
484950
51
52
53
54
55
56
57
58
59
60 
61 
62 
63 
t* u
6566
676869
70
71
72
n74
75 7* 
77

121 .0 
•71,00 - 1 0 1 . 0
485.0 

•90.00 
•411.0
187.0 

-58.00
6 1 2 . 0
547.0
198.0
500.0
676.0
2 9 8 . 0
166.0
2 1 3 . 02.000 

-208.0
64.00
49.00 

-107.0
2 6 2 . 0
4 3.00 

-507.0 
-47.00 -100.0 
-339.0 
-40 7.0 
-74.0.» 
-364.0
352.0
329.0
307.01217.
13.00 

-173.0
395.0 

-734.0
151.0
2 0 8 . 0
1 2 . 0 0

-443.0 
- 4 9 5 . 0  
— 18 4.0516.0
1406.
41 .00
133.0
201 . 0
856.0
5 V . 00 

-153.0

FJ TTfcO
30.78
5.1 5U 

-.2869
363.2 

-113.1 
-588.2
393.3
6 9 . 4 6
291 .3 
621 .0 
3 36. 7 
*11.3
260.5
359.9
314.6 

-98.63
44.72

-116.1
215.9 

-92.69
153.1 

-255.0
10.18 

—d 7 . 9 v 
- 1 7 . 2 0  - I59.2 

2 4 7 . U 
- 2 . 0 7 9  
- 2 5 . 1 0  

51 . 2 4  
- 3 0 . 4 2346.4
358.9 
582. 7
728.4 

-39.58
1 74.5 

-153.9 
5«1 .9 
3 7.15 

- 4 V . 70 
-3 76.5 
-<♦23 • 7 
-20.35
548.1 
670.8
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OEPENDENTVARIARLE

*EXL
mBLO^S
*F0P«1
p-SOtJAREO

ESTIMATEDCOEFFICIENT
2.3/357804
1.35716851

140.45055389
36.7662921U

T-STATISTIC 
.04211957 

4.84852552 
1 .96268983 
1 .8445015*

,3835 (A 0 J.  F OH DEGREtS OF FREEDOM)

ME AN OFVAHIarle 
1 .oooouoou

40.95682669
.56555595
.06140351

.3486
DURBIN-WATSON STATISTIC (ADJ. FOR 0 GAPS) * 2.3159
HlimPER OF OHSERVATIONS * 5?
SU* OF S«UARED RESI DUALS » .441098+07
STANDARD ERROR OF THE REGRESSION « 288.489
ESTIMATE OF CORRELATION MATRIX OF ESTIMATED COEFFICIENTS

1 . 000 0  -.1791 . -.7058 ' .1423
-.1791 
1 .0 00 0  -.0352 
.0429

•197gACTUAL

ZA
272H29
30
31
32
3334
3536
37
38 
3<J
40
4142
43
44
45 
4 h 
4? 
4M
49 
5n
51
52
53
54
55 
54 
57
50
59
60 
61 
6?
63
64 
*5 
6(5 
t>7 Ì6C. 
69 
7n 
71

i in
75
,lh7?7*
79

3*1.044 .00 -133.0
1 5 8 . 089.00 -124.0 

- 88.00298.0370.0 
- 0 1 . 0 0396.0 -258.0301 .0259.0 -195.0261 .0272.0 -712.0258.0

2 4 6 . 037.0086.00 
•356.0 -286.0592.0296.0 -440.0264.0272.0 -89H.03.85.0188.06 76.0

2 * 7 . 0-17 9.0 
- 1 8 5 . 0659.0 .472.0

3 4 6 . 0357.0586.0 -730.05 3 1 . 0
4 91  . 0717.0 -25.00 — 10H.M
11 4 . 0
6 4 9 . 0315."0 5.00
106.0297.0 -*94.0
279.0503. O

-.7058 -.0352 1.UOOO -.24U6
FITTE»
214.4 18.62—4.024283.0152.0126.4107.6479.8417.7 I 30.2230.9 51 .65299.4 50H. 7 74.97292.596-29-345.1

-123,786.28230.8
270.6 
26.78-103.0 -1H.93 -21 .77 75.15 —66.37 
1 6 6 . 2  -353.7 -156.0 10.05 7/8.8 58.53171.9 
68.M1 36.(17 412.2 242. 7509.9 3*5.6
211.4
354.6 2/0.0 1 19.2-1/6 . 5 12 3.5452.9 
9 4 . * 9-14 7.2 343. / -162.0
272.8 27*.0

.142 mean OF dependent VARIARLE IS 
-12406 PLOT OF RESIDUALS(O)
1 loooo
RESIDUAI

139.649

167. 25.4 -1 29. -125. -63.0 -25U . -196. -182. -47,7 -221.165.-310.
- k 3 !

176. -36 7 . 382. 160. -194. -185. -383. -183. 611 . 318. -515. 330. 106. -544 . 541 .1 78 .  -10 3. 228.- 551 . -254. 623. 59.» 1U3, 4/.1 220. -442. 320, 2.13 562. -295. -227. 290. 526. -1 38. .306 25 5. -46. f  -232. 6.16. 225. _i_m_

0

00
)

0.0 
lo

0

0
0

00

0





cPENDENTIRIA8LE

Table 6.30,
- 244 -

Tatal export related trade credit. (TXKr ) equation( xxv)
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Figure 6.7»; ' Automatic import credit. ( MK ) - equation(xii)
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Figure .6.8. —  Automatic export credit. ,(■ XKa ) - equation (xiii)
AJCKA = - 1 .3  9 ,*KA1 ♦ ì . 1 1 A ME X l

t -i». 4) f 11. »»)

M = 7I  6-159.  S CW=1. J J *  *>=».**« IP=#.#T#

------- ACTUAL AXkA.

- 246 -





- 247 -
Figure 6.9. Changes in payments habits related to import credit, 
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Figure 6.lo. Changes in payment habits related to export credit, 

' ( XK^) - equation (xx).
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CHAPTER 7! THE DETERMINATION OF THE FORWARD PREMIUM

7.1. Introduction

When thè future price is unknown but contracts involving 
future transactions exist, agents run a risk. This risk 
is removed when a forward price is fixed. Therefore, a 
forward market is best interpreted as a facility wherein 
agents having future commitments of delivering, respectively, 
receiving some particular goods,meet and agree upon a price 
which shall rule in thè future. Establishing such markets 
means increasing thè generai welfare by reducing thè risk 
agents undertake. Unfortunately, it is not only those who 
want to reduce this risk that benefit; gamblers also will 
have a better opportunity to satisfy their passion.

The better thè forward market” is organized, thè better it 
fulfills its job. Forward markets for foreign exchange, in 
generai, function very well. This depends, of course, on thè 
legai and institutional regulations which are at work.

In thè following theoretical part of this chapter, we will 
discuss thè price theory of thè forward market for foreign 
exchange. Afterwards, when applying thè theory to thè Danish 
case, it is to be appraised to what extent thè perfect compe- 
tition model can be used as thè foundation for an empirical 
study of a relatively restricted market.

7.2. A Theoretical Model of thè Market for Forward Exchange

The best starting point for thè analysis of thè forward market 
is to regard it as just a financial market where claims with 
different characteristics are traded. Two properties are of
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special importance: 1) The currency on which thè contract is
settled, and 2) The length of thè contract.

/
When thè price of thè forward contract is fixed, one can cal
ciniate thè implicit rate of depreciation/appreciation of thè 
actual currency. Therefore, thè forward rate gives an indica- 
tion of how thè spot rate is expected to develop in thè future 
and therefore gives useful information concerning thè expecta- 
tions. As we shall see, thè forward rate will, in addition, 
mirror thè difference between thè Danish and thè foreign rates 
of interest on financial claims with equal maturity periods. 
Merely for thè sake of simplicity, 1 month contracts are chosen. 
•
The functioning of thè forward market depends on thè behavior 
of different types of participants. For that reason, we have 
to separate between agents using thè forward market as an in- 
stitution to cover thè risk of changes in thè exchange rate 
related to normal current account activities, and, on thè other 
hand, agents wanting to earn money by dealing in thè forward 
market, either through arbitrage or speculation.

7.2.1. Pure Traders

The first type of agents we will label traders, although being 
aware that an importer or exporter can act as well as an 
arbitrageur or speculator. But thè essence of thè action of 
a pure trader is always to d o s e  an open position —  never to 
take a risk. All future trade contracts are assumed to be 
immediately covered in thè forward market. Therefore, thè 
relevant conversion factor, when trade contracts are denominated 
in a foreign currency and payment is deferred, is thè forward 
exchange rate. It is not exclusively thè spot rate that in- 
fluences export and import activities, but also thè forward 
rate as soon as a credit element is involved.
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This process of covering thè exchange rate risk coming from 
thè transactions of thè current account determines "thè reai 
part" of thè volume of forward transactions^ ' If there is
imbaiance, e.g. a deficit at thè current account, then a 
tendency towards excess demand for forward exchange will appear.

One has to differentiate between exchange rate regimes when 
analyzing thè volume of forward transactions. In a regime with 
freely floating exchange ratea, there is a strong incentive to 
use thè forward market simply as a cheap and efficient way of 
getting Insurance. When thè exchange rates are fixed or can 
only fluctuate within rather narrow limits, thè traders do not 
lìave thè same need for covering all open positions. In a 
monetary union there will be no need at all, if a currency 
unification already has taken place, otherwise thè typical case 
will be that thè traders may suffer from monetary distrust in 
certain currencies, and then use thè forward market. The expec- 
tations concerning thè future spot rate are often skewed 
distributed. For instance, considering a small country within 
thè EMS, one would expect that all dollar and Pound contracts 
were covered, broadly speaking, whereas only D-mark liabilities 
should be covered —  and perhaps limited to thè hot periods, 
depending on thè behavior of thè authorities. This, to some 
extent, asymmetrical behavior may be caused by risk aversion 
and can cause thè net supply function to be downward sloping.

Instead, one could argue that it is thè trade credit 
(liabilities and assets) which is thè underlying cause 
for actions in thè forward market. This is very much 
thè same thing; besides, it points out that changes in 
thè terms of trade credit will affect thè demand and 
supply in thè forward market.

Cohen, 1969, p. 59 mentions hedging as a separate action 
of covering changes in thè value of long term financial 
assets and liabilities derived from exchange rate fluc- 
tuations. I have some difficulty in recognizing thè 
advantage of this distinction as far as thè basic trans- 
action is to d o s e  an open position. In addition, thè 
forward market is normally rather t^iin in thè long end, 
which makes long term forward cover rather expensive.
(Cf. below about thè different nature of thè inherent 
risk of respectively short and long term (foreign) claims.)
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In summary, it would appear as though thè volume of forward 
contracts undertaken by - what we have called - traders, is 
determined by:

1) thè current account plus non—portfolio 
capitai account,

2) thè terms of trade credit,
3) thè forward rate itself. If thè elasticity 

conditions are fulfilled, then there will be 
an increasing relationship between a higher

t forward rate and thè supply of forward
currency by thè traders,

4) thè forward premium. An increasing premium 
means that it is becoming more expensive to 
cover liabilities and more advantageous to 
cover foreign assets —  for given future spot 
rate. Both lead to a rising net supply curve.

5) thè excha-nge rate regime.

7.2.2. Speculation

Speculators will be regarded as acting only in thè forward market. 
Buying a forward contract with thè purpose of selling thè currency 
at thè spot market when thè contract expires does not occupy any 
funds. The speculator's hope is that thè future spot rate will 
be higher than thè actual forward rate.

Speculation in thè spot market can be divided into two distinct 
activities, namely, 1) concerning thè decision to «t^tefetake an 
open position, and 2) eventually to combine thè former with an 
action of arbitrage, if thè latter is profitable^.

There will, of course, always be a number of amateur specula
tion which take place in thè spot-market, either because 
thè persons do not have access to thè arbitrage market or 
because they are undertaking an illegal action. (Cf. above 
concerning thè anonymity of Central Bank notes).
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! For instance, a person in London buys dollars spot because he 
thinks thè future spot rate will be higher; in this case his 
action is only rational —  if he can obtain a higher return 
in thè New York money market (or Treasury Bill) than in London, 
adjusted for thè price of forward cover. Otherwise, he would 
simply keep his funds in London and buy dollars forward.

Thus, thè driving force of thè speculators is thè expected 
future spot rate compared with thè forward rate. For a given 
expectation, thè demand for forward currency will decrease and 
thè supply increase with a rising forward exchange rate.

When thè contracts expire they must be carried out one way or 
another. Depending on whom thè other party actually is, thè 
amount of currency will show up in thè spot market because thè 
speculators do not want and often do not have funds to keep thè 
currency. If it is another speculator —  with opposite expec- 
tations —  who holds thè inverse contract, they simply have to 
find out who was correct concerning thè exchange rate and clear 
thè difference. But, if it is a trader, thè amount of currency 
has to pass through thè spot market to fulfill thè contract. The 
same would be thè case with arbitrageurs who want to repatriate 
their funds. This amounts to thè fact that thè net supply (demand] 
of speculators will show up in thè spot market later on when 
thè contracts expire. So, a part of thè future net demand (supply! 
of spot currency is determined by thè speculators today:1

In an heroic attempt to avoid confusion in thè nomenclature, 
it is decided that speculation and trade are treated as net 
supply of spot and forward exchange, whereas arbitrage is 
regarded as demand for exchange. This will facilitate thè 
geometrical exposition.

OS30 30-S30

0S30 ÒT30 + 0A30 j - speculative net supply
^Tj - traders' net supply

- arbitrage demand
i - contracting day, 
j - delivering day
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The only important determinant for thè speculative supply is 
thè expected future spot rate. Speculators are gamblers; they 
can be regarded as risk lovers, and if risk plays any signifi
cant role, it probably will be with a positive sign (i.e., for 
a given expected return, one chooses thè riskiest currency).

7.2.3. Arbitrageurs^

By connecting thè spot and forward markets, thè arbitrageurs
are, in many ways, thè most important group in this context.
Their transactions in thè forward market have an immediate
counterpart in thè spot market. The dependent variable is
thè differential between thè domestic short term rate of
interest and thè foreign one. If there are no transaction
and information costs or politicai risks, and thè spot and
forward rates are equal, then it is profitable to place avail-
able short term funds in that country which has thè highest
rate of interest. Under perfect conditions thè properties of
a covered foreign investment are similar to a domestic one
because thè uncertainty of thè exchange rate is removed. The
difference will be related to thè so-called "country risk", that
thè actual country in one way or another will freeze thè foreign

2capitai and prevent it from being withdrawn .

In fact, it is not only thè interest rate differential itself 
that determines thè financial centre which attracts available 
funds, but this differential corrected for thè cost of covering 
in thè forward market.

One ought to say that there exist different types of arbitrage. 
Besides thè interest-arbitrage, there is spot-arbitrage, which 
secures that thè spot rates are thè same at all exchange market? 
at thè same time. In addition one could mention good-arbitrage 
that thè same kind of goods has thè same price - besides 
transportation cost and duties - all over thè world.
Aliber, 1973, deals with this aspect
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(0) (i^-i^) + (~ ~s~ s£) x 12 *f ~ f°reign rate of interest p.e

“ domestic rate of interest p.

fr - forward rate 
sr - spot rate

If there is perfect arbitrage, this equation will always equal 
zero* When it is positive there is a profit to be gained from 
moving funds abroad, and in contrast a country can attract foreign 
funds by making thè equation negative. In summary, thè main 
characteristics of arbitrage are:
»

1. occupy funds
2. influence thè spot and forward markets as 

well as thè domestic credit market
3. do not imply any exchange rate risk, but a 

"politicai" one.

7.3. A Geometrica! Exposition of thè Spot and Forward Markets

For thè sake of simplicity, we shall look at thè forward market 
for 30 day contracts only and leave thè aspect of thè time struc
ture of thè forward premium out. Thus, we will draw a picture of 
thè spot and one month forward markets for foreign exchange, 
assuming that thè rate of interest, thè future spot rate expecta- 
tion, thè current account payment patterns, and thè actions of 
thè exchange rate authority are Constant.

Basically, both markets should be regarded as showing demand 
and supply relations for stocks, where any changes can be 
interpreted as flows which will in thè case of thè spot market 
be recorded in thè balance of payments. Following thè previous 
section, we will consider four kinds of activity: a) trading 
(and non-portfolio capitai transactions), b) arbitrage, c) specu- 1 
lation, and d) public intervention (as^gumed to be zero in thè 
beginning).

The multiplication depends on thè length of thè contract that
i c__nnHor rnnciHprahinn.
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Net supply of spot 
(0T0) and forward
(qT3q) frati "traders".
Deficit ai thè basic 
baiance is assuned. 
qSq = predetermined
dsnand for spot ex
change frati specula-

« V o  *'-30S0>

re a ) The current account can be divided between spot payments
The latter isT(TO and payment one month in thè future 0T30'

assumed to be entirely covered in thè forward market. For a 
country with a current account deficit, there will normally also 
be an excess demand for foreign exchange. These excess demand 
curves are assumed to be relatively inelastic w.r.t. thè exchange 
rate in thè short run and are, therefore, drawn rather vertically*
(cf. 0T 0 in thè spot market and qT^q in thè forward market)

When thè net supply is negative it is conceptionally 
equal to a positive demand

In thè previous chapter, we discussed this relation— 
ship between thè exchange rate and thè current account 
and thè possibility of a J-curve effect in thè short 
run.
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re_b) Arbitrage or covered short term capitai flows are 
dependent on thè interest differential and thè forward pre
mium (cf. equation (1)). Thus, in thè ideal case where 
interest rate equality is supposed to hold,any changes in 
thè spot rate will also change thè forward excess demand of 
thè arbitrageurs. This is thè important link which connects 
thè two markets and explains why thè spot and forward rates 
normally fluctuate closely together.

Figure 7.2.

Dsnand for spot (qAq ) 
and forward (qA^q) 
exchange frcm arbi-

<0*0 *  -0*30’ '
0S30 is supply of
forward exchange 
frcm speculatian.

Spot rate 
Spot^

0A 0

A, o J3o
f~ “

interest diff___ i. _ _

Forward rate

oAo
o 3o

Spot exchange

o^3o
A-. -a 3o

------------->>
Forward exch

Spot market Forward Market

When thè foreign interest is higher than thè domestic, 
forward exchange will be at a discount, but does not deter- 
mine thè absolute level of thè exchange rates. As arbitrage 
occupies funds there will, from a portfolio point of view, of 
course, be limits to thè share of thè wealth which will be kept 
abroad for a given interest differential. For instance, in- 
creased alternative earnings, politicai risk, covariance will 
give .thè horizontal curves a certain twist (cf. qA q and qA^q
in figure 7.2.). In conclusion, it should be stressed that 
thè two curves have approximately thè same saape; any amount

4
I
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demanded in thè spot market will simultaneously be demanded 
with an opposite sign in thè forward market and vice versa1 .

re_c) The speculators' demand for forward exchange is thè 
cruciai factor for determination of thè level of thè forward 
rate. When thè forward rate is equal to thè mean of thè ex- 
pected future spot rate, thè excess supply is zero (cf. qS3Q
in figure 7.2). For a higher forward rate there will be an 
excess supply of forward exchange. Since nobody can feel safe 
and thè future rate is uncertain, thè excess supply will 
probably for given expectations —  be a monotonously in
creasing function. Above a certain limit thè speculators 
?re willing to deliver whatever amount of foreign exchange 
is demanded and vice versa. In periods of excessive specula
tion, thè forward rate can, in thè short run, be more vivid 
than thè spot rate because arbitrage cannot adjust as quickly 
as expectations can change, even though thè "leads and lags" 
effect by thè traders will contribute to a higher speed of 
adjustment in thè spot market.

re__d) Officiai intervention in both markets can take thè form 
of willingness to demand or supply foreign exchange at given 
rates. This will make thè excess demand curves horizontal around 
thè levels of intervention, whereas swap-intervention will keep 
up a certain forward premium (discount) in an attempt to affect 
thè size of thè arbitrage.

Two things should probably be explained more fully. First, 
thè demand for forward exchange derived from arbitrage is, 
in fact, a supply curve mirrored in thè vertical axis.
Secondly, this supply has approximately thè same shape as 
thè demand curve for spot exchange; but, as stressed in 
thè text, it is only thè relative price between spot and 
forward exchange that matters for thè arbitrageurs. Thus, 
one curve can, for reasons of simplicity, be drawn horizontally 
in its full length. The other curve will be given thè slope 
which indicates that a bigger and bigger discount on forward 
exchange is needed to attract more and more arbitrage funds. 
Therefore, thè domestic currency must be expected to appreciate; 
otherwise, speculators would not supply thè forward exchange.
One additional point concerning tr§nsaction costs: these will 
make thè 3QA^0-curve discontinuous where it crosses thè second -
axis.
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7 • 3.1. The interaction between thè Spot and Forward ftferkets -̂

Figure 7.3.

Spot rate Forward rate
Danand equals supply 
under thè condi tion

Spot Market Forward Market
We will now see how thè spot and forward rates of exchange are 
determined simultaneously at a certain point in time and, later 
on, see how thè exchange rate formation is interrelated with 
time. The above stated assumption will be maintained, unless 
otherwise mentioned.

At a given point in time, thè excess supply of foreign currency 
in thè spot market is determined by thè actual (and in this 
case exogenous) current account situation qT q and thè past spe
culative contracts that expire at this particular time q Sq = 

-30_S0 * Thus, only one degree of freedom remains, namely, thè
amount of arbitrage which must equalize thè excess supply, assum- 
ing that thè spot market clears every day . At thè same point in 
time, there is an excess supply of forward exchange given by thè 
behavior of thè traders (qT3o^ an<  ̂ speculators (qS^q) • Here,

This section is inspired by McCormick, 1977 (see also 
appendix for an elaboration of McCormick's analysis.
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also, thè arbitrage is supposed to make equal supply and demand. 
Thus, thè forward premium is determined by a simultaneous adjust— 
ment in both markets, which makes thè excess supply in these 
markets equal to zero —  given thè rate of interest differential.

30 days later thè amount of speculation contracts (^S^q = 3q~^30^ 
from a month ago will now show up in thè spot market:

Time zero

Spot market: + qT q - 0A„ - 0 )
) where 0AQ= 5A 30 

forward market! 0S30 + QT30 - 0a 30 = 0 1

30 days later

Spot market: 3oS30 + 30T30 ” 30A30 = °' where 30S30 = -0S30

Forward market: 30S60 + 30T60 " 30A60 = 0 and 30A30 = _30A 60

If there is a deficit at thè basic balance (current account and 
long term capitai flows), then thè stock demand for spot exchange 
will increase every period. To countervail this, thè foreign 
arbitrageurs have to invest a larger and larger amount in e.g. 
domestic treasury bills (or money market). This will only happen 
in thè case of an increased covered interest differential. In 
thè forward market thè speculators are then persuaded to take 
up thè bigger demand for forward currency by an increased 
expected gain, i.e., increased differential between thè actual 
forward rate and thè expected future spot rate.

Thus, in thè case of a persistent deficit at thè basic balance, 
thè spot and forward rates will slide upwards in such a way that 
thè discrepancy between thè rates will narrow down. (This result 
builds on given interest differentials and expected future spot 
rate, cf. figure 7.4.)





Figure 7.4.

Spot rate Forward rate

sfcot market;30 days later forward market,30 days later

3ÒS30 0S30 " 0S0 + 0T0 + 0T30

3ÒA30 = 0A0 + 0T 30 + 30T30

7.3.2. Intervention

Instead of letting thè coverage of thè accumulating basic balance
deficit rely on thè interaction of thè arbitrageurs and speculators
thè government could step in and provide thè markets with thè
needed foreign exchange. In thè spot market it could sell out
of reserves to establish, in a more secure manner, thè preferred
exchange rate. Concurrent with thè intervention in thè spot
market there will be an equivalent fall in thè demand for forward
currency from thè arbitrageurs, and speculators, supposedly, will
not take up so extreme a position. In this case, thè forward rate 
will be determined, more or less exclusively, by thè interest
differential.

Inversely, thè government could have intervened in thè forward 
market. This is advantageous in cases where thè actual amount 
of foreign reserves is limited or thè ruling spot rate is regarded
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as satisfactory from a longer term point of view. For instance, 
a speculative attack against thè domestic currency can be handled 
this way. Without any intervention thè forward rate will 
unmediately go up, but thè spot rate will rise as well, thus 
giving confirmation to thè speculators that they were correct 
in expecting a higher rate of exchange. To avoid this develop— 
ment of self—complying expectations, thè government can intervene 
and supply forward exchange to thè old rate, thus pushing thè 
excess supply curve back again. But, what happens 30 days later?

3) Without government intervention. If thè expectations are 
unchanged at thè higher level, thè spot rate will have risen 
so that thè speculators think they were right. This implies 
that thè speculators can, more or less, force thè forward and 
spot rates wherever their expectation may lead, which is a 
nuisance.

b) With government intervention. A certain amount of forward 
contracts have been supplied by thè government, so thè forward 
and spot rates are unchanged at time zero. If thè government 
now simply hands over thè amount of foreign exchange from thè 
reserves to thè speculators, an excess supply of spot exchange 
will be created which will depress thè spot rate until thè 
arbitrageurs step in. Depending upon thè steepness of thè demand 
curve of thè arbitrageurs, they will take over thè role of thè 
government in regard to a more or less unchanged spot rate. Then 
thè speculators must realize they were wrong. So thè government 
has only to support thè forward market in one period; thè ar
bitrageurs will do thè rest.

In periods with severe speculation, it is sometimes a problem to 
provide thè speculators from thè exchange reserves, and thè 
government, therefore, has to demand foreign exchange in thè spot 
market. This can raise thè spot rate, and thè speculators' 
expectations would seem to be fulfilled. In this case, thè spot

*
exchange should be demanded simultaneously with thè speculators
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supply, and for this purpose, thè swap arrangements between thè 
centrai banks are very useful. But thè discouragement of thè
speculators is not as pronounced as in thè first case.

7.3.3. Leads and Laqs

The importers and exporters can, of course, also take a
speculative position. These speculative transactions consist 
of leaving some positions open. For instance, an importer can 
choose to pay for thè goods in advance if he is expecting thè 
foreign currency to appreciate. On thè contrary, an exporter 
will try to postpone thè withdrawal of thè foreign revenue as 
long as possible. These actions will increase thè excess demand 
for foreign currency in thè spot market.

During thè actual period when thè payment pattern changes, there 
will be an upward pressure on thè exchange rate in both markets. 
This can be prevented by government intervention in either thè 
spot or forward market. Forward market intervention is similar 
to thè above analysis in that it can, because of thè considerable 
size of foreign trade, involve quite a large amount of forward 
contracts to redress thè spot and forward rates.

Spot market intervention has, in addition to its effect on 
rates, an effect on liquidity in that it reduces primary liquidity 
by an equal amount. If it is a once and for all change in thè 
payment pattern, then thè government has only to intervene in 
one period, and when thè speculative stream turns around, there 
can even be reasons for a reversed intervention.

Thus, thè main difference between spot and forward intervention 
seems to be thè derived effect on primary liquidity and thè 
rate of interest. This will create repercussions in thè forward 
market because thè forward premium no longer matches thè in
creased interest differential. There will then be a tendency 
towards arbitrage capitai inflow and a modification of thè
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originai fall in thè forward rate1 .

This points to a direct change in thè short term rate of interest
as a possible way of supporting thè exchange market intervention
or even, in extreme cases, replacement. Therefore, thè three
kinds of government intervention should be regarded as compie—2mentary Instruments .

Two ultimate problems should be touched upon. One is how expec— 
tations about thè future spot rate may be determined, including 
thè factors that affect this process. The choice between 
different expectation formation models is mainly empirical. It »
is difficult from purely theoretical reflections to set up thè 
expectation model. But stili, expectations are so volatile 
that even if thè previous process of expectation formation can 
be explained satisfactorily, its validity for thè future has to 
be proved. At this point, thè other problem arises: namely, thè 
influence of thè changes in thè exchange rate regimes. In a 
flexible exchange rate system, one would expect changes to be 
less abrupt and more frequent than in a fixed rate regime. In 
thè latter case, there can be reasons to incorporate a variable 
counting for thè probability of any change in thè rate <atr-«±i

3within a reasonable time horizon .

7.4. Summary of thè Theoretical Mjdel

This section should be summarized with regard to thè empirical 
explanation of thè forward premium and thè rules for intervention.

In relation to thè actual discussion of thè EMS thè benefits 
of a system with fixed forward exchange rates instead of spot 
rates has been much underestimated, cf. Jespersen, 1978b.
The Monetary Approach, here represented by Dornbusch, 1977, 
pp. 270-271, explains thè effect of thè different policy In
struments as exclusively working through changes in thè demand 
for money.
Cf. Kouri, 1976, p. 38 and below section 7.5.2.
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1) The following catchwords can be useful in relation to thè 
empirical investigation.

Trade. The payment pattern and thè amount of deferred payment 
that is covered, which is a function of thè expected future spot 
rate and thè cost of forward cover.

Arbitrage: This is basically a portfolio choice, where thè yield 
and risk are thè determining variables. Thus: The rate of interes 
differential, thè stock of short term capitai, thè speed of ad— 
justment from changes in thè forward premium to thè domestic rate 
of interest, and thè availability of funds.

Speculation: The expected future spot rate which is affected by 
relative prices, relative rates of interest, relative income and 
wealth, and a number of uncertain factors (a.o., thè actions of 
thè monetary authority).

Intervention: The size of thè actual spot and forward interven
tion.

In each case one must discover what thè legai and institutional 
constraints are and to what extent they can prevent transactors 
from dealing in thè exchange market. In generai, thè perfection 
of thè markets will be of great significance to thè applicability 
of thè theoretical model.

2) Rules for intervention: If there is a perfect functioning 
forward market and no capitai control on short term capitai flows, 
thè above analysis points in thè direction of:

a) Intervention in thè forward market should be done 
with thè main purpose of controlling thè spot rate.

b) Intervention in thè spot market for controlling 
liquidity.

c) Intervention in thè security market for controlling 
thè rate of interest.
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These rules are mutually consistent as far as thè forward rate 
is left redundant, and they should be used simultaneously^.

The usefulness of thè above rules requires, in addition, that 
thè monetary authority always knows in advance what spot rate 
it is willing to defend. Otherwise, it can prove extremely 
damaging and expensive if thè monetary authority gives up in 
thè middle of thè storm. Parities should always be changed in 
cairn periods when thè consequences are less encouraging for 
speculators.

»7.5. The Application of thè Theoretical Model for an Empirical 
Analysls of thè Forward Market for Foreign Exchange_______

7.5.1. Demand and Supply Functions.

Due to our previous discussion, it is now possible to set up a 
model which can be tested empirically.

The demand for forward exchange derives from thè activities of 
thè arbitrageurs, who try to take advantage of any discrepancy 
between thè interest rate differential and thè forward premium: 
IMM-IEUR = FORW

IEUR - 3 month eurodollar rate in London
IMM - Domestic money market rate (Day/day)
FORW - Forward rate - spot rate, Forward rate: 3 months forwarc

1 spot rate dollar in Copenhagen (monthly
average)

0Ad 90 = a (IEUR, IMM, FORW)

The supply is derived partly from thè traders desire to avoid 
thè exchange risk and partly speculation and, fmally, inter- 
vention from thè centrai bank. At this stage of thè analysis,

These conclusions seem to be in accordante with thè results 
which N. Blomgren-Hansen, 1976, derived from a more rigorous 
analysis of thè same problem, and, 1978, derived from an 
emperical model.
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thè treatment of private banks is rather uncertain, but let 
us regard them mainly as arbitrageurs (cf. thè institutional 
and legai restrictions levied on thè banks* activities dis- 
cussed in Chapter 3) .

"Traders" :

0T 90 —  ̂ (FORW, (IMP -EX) x (risk, costs, ceiling on
advances, etc.) eventually thè stock of short term capitai)

This is a net supply function, where an increased deficit 
at thè trade balance (IMP —EX) will reduce thè supply of 
forward exchange. When thè forward premium rises - for thè 
given expected future spot rate - thè supply will increase. 
Similarly, firms with foreign debts can feel themselves tempted 
to cover their obligations in periods with pronounced exchange 
rate uncertainty.

Speculators:

qs _ v (pfcl . s - spot rate, E(s) - expected 's'
0 90 Y ^ S; f - forward rate

The expected future spot rate is a difficult variable to handle 
empirically because it is, like all other expectational variables, 
unobservable.

7.5.2. Exchange Rate Expectations

In literature this rate is often treated in relation to thè 
concept of thè equilibrium exchange rate. If perfect fore- 
sight or rational expectations are assumed, thè two rates are 
linked together and often identical. In other cases thè expec
tations will, to some extent, be influenced by thè assumed longer
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run development. Thus, it seems reasonable to begin with a 
discussion of thè "equilibrium" rate.

We take thè definition of thè equilibrium exchange rate strictly
from thè literature: thè rate that is obtained from a generai equi
librium model.To avoid misunderstanding, it should be stressed 
that thè solution of such a model can only, if at all, be reached 
in thè long run as a consequence of thè slow adjustment on thè 
reai good markets.

Two categories of disturbances affect thè equilibrium solution:
1) Purely nominai changes, and 2) Reai changes.I
Re_l) If only thè nominai values change and there is no money 
illusion (understood as perfect flexible prices also at thè 
labor market) in thè economy, thè exchange rate will change 
proportionally to thè relative price levels (domestic and 
external). In this case, thè purchasing power parity will give 
a satisfactory theoretical background for thè determination of 
thè development in thè equilibrium rate.

Re 2) Reai changes (e.g. terms of trade, productivity, consumers* 
preferences, and wealth) will affect all thè equilibrium values.
In thè long run such changes are very likely to happen.

As a preliminary conclusion, one can state that thè "equilibrium 
rate" is not an unequivocal concept, but conditioned by thè 
exogenous, as well as thè endogenous, variables and thè speed 
of adjustment. So, it can hardly be satisfactory to base thè 
calculation of thè expected exchange rate upon this concept alone.

The question is: What then? One can fall back on thè more 
traditional approaches of "behavioral theory", where expecta— 
tion formation is postulated on a reasonable but ad hoc basis. 
Adaptive expectations are a very conventional behavioral assump— 
tion where thè past is extrapolated into thè future. This is 
often done with an eye to thè empirical results.
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A somewhat safer approach, although also of ad hoc character, 
is thè "quasi-rational expectations" (Beenstock, 1976, pp. 6-7), 
where known information is adapted:

H j T
(1) E(s) - E w, RXP , + I u . • TOT. . + I v. • VRF. .h=0 n n j=0 3 t-3 i=Q i t-i

RXP - Relative rates of inflation

TOT - Terms of trade

( VRF - International reserves.

Equation (1) is derived from thè assumption of flexible exchange 
rates. In thè Danish case, it is thè DM/Dkr relation which is 
of main interest. This exchange rate is, in principle, fixed, 
but has been devalued several times - each time with a rather 
small percentage. The main concern of thè agents dealing in thè 
foreign exchange market is, therefore, to estimate thè time and 
thè size of changes in thè DM-rate. Some obvious founda- 
tions for this activity are thè development in: thè amount 
of International reserves (VRF) related to thè current account 
deficit, terms of trade (TOT), and thè relative rates of infla
tion between Denmark and Germany (RXP). The above relation can be 
extended to include some variables which measure how akute thè 
need for exchange rate adjustment seems to be.
When thè expected DM-rate is established, thè expected exchange 
rate between thè Dkr and floating currencies is determined by 
thè development of these currencies toward thè DM. Thus, thè 
expected dollar rate is influenced by thè DM/Dkr and thè $/DM 
rates. This creates some difficulty because it is less straight 
forward for thè economie agents to establish expectations con- 
cerning thè development of thè DM towards other floating 
currencies.
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One additional risk should be mentioned, namely, that thè Snake 
ceases to exist . This event would probably require a sudden 
and considerable adjustment of thè exchange rates in connection 
with an increased uncertainty about thè future exchange rate 
policy.

In generai thè amount of international reserves can be regarded 
as an important magnitude showing thè potential, in addition to 
international swap-arrangements, of thè defence of thè actual 
exchange rate. The development of thè current account measures 
thè need of an exchange rate adjustment. It is probably more 
important to examine thè direction in which thè deficit is mov- 
ing because of thè assumed, rather slow adjustment of reai flows . 
An idea of thè magnitude of thè exchange rate adjustment can be 
derived from a comparison of thè Danish and German rates of in- 
flation or, even better, how their reai effective exchange rates 
develop^.

A few words should also be said regarding thè risk variable 
(referring to chapter 2.1 for thè distinction between risk and 
uncertainty). In thè literature thè risk is traditionally 
measured by thè variance of thè distribution of thè return.

After thè July 1978 summit in Bremen, this event seems 
to be less likely to happen. Time, Gentlemen, is running, 
so it is now - January 197 9 - even less likely after thè 
formai agreement on thè EMS at thè December, 1978 summit 
in Brussels, although Denmark probably stili has thè 
opportunity to leave thè EMS.
It could also be argued that thè rate of unemployment should 
be given some weight in this "need—for—adjustment index.
There is a fast growing literature concerning thè question 
of short run over/under shooting of thè exchange rate 
(Dornbusch, Basevi & DeGrauwe, Niehans i.a.). This aspect 
is much too refined for an empirical use of thè expected 
rate of exchange and is only dealt with in thè theoretical
part, cf. Chap. 2.4.
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But m  time series analysis this is not of much use because we 
need a number showing thè risk in each period. One possibility 
is to postulate that thè squared difference between thè actual 
and thè expected rate of exchange gives an indication of thè 
pressure for (risk of) an exchange rate adjustment. Using thè 
semi-rational approach, this procedure is not helpful as long 
as no exact figures for thè expected rate can be obtained.
Alternatively, one could say that thè size of thè international 
reserves and thè direction of thè change of thè current account 
give an indication of thè state of confidence which, in this case, 
can be identified with thè risk factor.
A concreate specification:

(2) E(s) = f(s, I w. • g p * t-j, z u • cunentdeficit }j=0 3 wages (G) J i=Q ui GDP t i...j

(3) Risk(s)= g( (E(s)-s)2,— . , A current account)curr.def.

Finally, thè centrai bank can intervene in thè market and supply 
thè amount of forward currency which it finds convenient, taking 
into consideration thè politicai aims. Unfortunately, figures 
showing thè amount of forward intervention by thè monetary 
authorities were not published until 1975,except from semi- 
annual indications of thè magnitudes stated in thè annual report.

Given thè assumption of equilibrium in thè market for forward 
exchange, thè following relationship can be established:

* It is a lengthy discussion as to how relative rates of
inflation can be measured in thè best way, cf. Chapter 2.4.3.
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(4) 0A90 0T90 + 0S90 + 0G90

qA 90 = (IEUR, IMM, FORW)

0Tg0 = (IMP, EX, RISK, FORW)

0S9Q = ( E(S) , FORW)

+ + + +(5) FORW = f (IMM, IEUR, EX IMP RISK E (s) , G) 1

7.6. The Danish Case

In Chapter 3 thè specific regulations concerning forward 
exchange activity are listed. Here it is only necessary to 
mention that except for private banks, pure arbitrage and 
speculation by private firms and households are not allowed.
In fact, forward transactions need a current account transac
tion or a specific financial commitment to create permission 
for dealing in forward exchange. Private banks are unrestricted 
in their forward activities as such, but if they want to match 
their forward position with an opposite spot transaction, they 
are limited by thè 15% rule concerning their net foreign assets 
in relation to their own capitai.

Taking these restrictions into consideration, thè cruciai 
question for this empirical 'investigation becomes: Is there 
enough room for forward transaction within ordinary trading 
activity to make thè forward market work as though it performed 
to thè theoretical model set up above?

The signs above thè variables indicate thè a priori 
expectation concerning thè partial derivative.
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Before going into thè details of thè regression analysis, two 
more immediate observations should be mentioned. In Figure 7.5. 
it is shown that thè aggregate position of thè private non- 
financial sector has been, throughout thè entire period under 
consideration - 1970.3 —  1976.4, an excess demand for forward 
exchange, which thè banks have counterbalanced. The second 
observation is that thè forward premium has, except for a few 
months in 1975, been positive and, in addition, thè interest rate 
parity has practically never been fulfilled, but, rather, has 
always been an advantage for foreign investment which favors 
Danish banks, cf. Figure 7.6.
•

Figure 7.5 - Non-f inancial sector's stock and flow detiand for 
forward exchange.

Figure 7.6 - The forward premium and thè interest rate 
difference.

Figure 7.7 - Some important interest rates.

7.7. Empirical F.indings

7.7.1. A Quarterly Study

In thè following section I shall report on some results extracted 
from a relatively large number of regressions.

Even though thè simultaneous structure is recognized in thè 
theoretical section, only thè simple OLS-regression technique 
is employed. The market is assumed to be in equilibrium which, 
perhaps, is not extremely unrealistic for thè forward market, 
but thè assumption is not tested.
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(6) FORW = .94 IMM - .57 IEUR - .175
t-values (12.8) (5.5) (.2)

-2R - .84 s = 1.16 n = 31 DW = 1.88 (1970.1-1977.3)
IMM - interest rate on day/day loans on thè interbank-

market in Copenhagen.
IEUR - 3 month eurodollar rate in London

Alternative rates of interest, such as thè lending rate of private 
banks, thè discount rate, etc., were tried, but with much lesser 
success. It is striking that thè coefficients are of different 
m^gnitudes, which is also a result reported by several other 
studies^. One immediate interpretation is that changes in thè 
price of domestic money have an equivalent impact on thè forward 
premium because private banks use liquidity when they act as 
arbitrageurs and, therefore, have to look at thè opportunity cost. 
They are, to some extent, prevented from borrowing abroad, and 
thè eurodollar rate plays a correspondingly smaller role for thè 
forward premium.

It is a weakness in thè analysis that thè domestic rate of in
terest is represented by thè day-to-day money market rate, but 
thè data for 3 month interbank loans are not reliable in this 
relation because of thè thinness of thè market.

(7) FORW = .82IMM -.35IEUR -.00085EXS + .00045IMPS+ .00056XTEX
t-values (9.8) (3.1) (2.1) (1.6) (2.3)

-2
R = .90 s = 1.16 n = 27 DW = 2.1 (1971.1-1977.3)
EXS seasonally adjusted exports of goods, mill. kr. 
IMPS " " imports of goods, mill. k r .
XTEX thè total amount of private banks and thè

centrai bank's holdings of forward contracts.

E.g. N. Blomgren-Hansen: FORW - 1.01 IMM -.59IEUR ...... on
a semi-annual basis. 'Samspillet'mellem pengeinstitutternes 
likviditets-, fonds og rentepolitik,' Danmarks Nationalbank 
1977, p. 20.
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When more variables are introduced, thè elasticity of thè 
interest rate variables decreases, which is to be expected.
The extra variables are not extremely significant hence thè 
magnitude of thè coefficients has to be considered with cau- 
tion.

In any case, we see that an increase in exports reduces thè 
forward premium; thè seasonally adjusted data give a somewhat 
better result as compared to thè non—adjusted data. We find 
exactly thè same pattern for imports, in addition to a smaller 
elasticity. On thè other hand, it is important to mention thè 
fact that finns have increased their forward activity during 
thè period under consideration, but, even in 1975, it was only 
an amount equal to one third of thè total import of goods and one 
tenth of export of goods that went through thè forward market1 . 
These numbers indicate that importers and exporters normally 
refrain from covering their open position in thè forward market. 
This, of course, can be explained by thè ability of some firms 
to match their foreign assets and liabilities.

As a final point, thè effect of thè supply of forward exchange 
from thè private banks and thè centrai bank has been tested.
From a theoretical point of view one would expect that an in
crease in supply of forward exchange from these sources would 
reduce thè premium. The results, however, indicate that thè 
banks are leaning against thè wind in thè sense that they in- 
volve themselves in thè forward market only when thè dis- 
equilibrium —— and thè tendency toward higher premium —  is 
pronounced. This result, therefore, cannot be used to forecast 
thè forward premium —  if anything, it indicates thè reaction 
function of thè banks. On thè other hand, thè coefficients of thè 
other' variables should be more reliable, and we see that when 
XTEX is included, thè elasticities are smaller than otherwise.
But data for XTEX are in themselves a low quality for thè pre-1975 
period.

1 The relative magnitude of import and export derived forward 
activity makes thè relative size of^the coefficients of im— 
ports and exports rather doubtful.
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There is an alternative explanation of this positive coefficient: 
The amount of forward exchange,private banks are willing to sell 
is determined by thè demand. This is true whenever banks pass thè 
15 per cent limit, which is typically thè case in speculative 
periods. What we have detected, therefore, is in fact an up- 
wardly sloping demand curve for forward exchange arising from 
traders who are ready to d o s e  their open positions in thè hot 
periods, at nearly whatever cost. Depending on thè competition 
among banks and thè interventional policy by thè centrai bank, 
thè imbalance at thè forward market will give opportunities for 
excess profits. The immediate interpretation is that for each 
etxtra billion of forward exchange which thè banks have to supply, 
thè forward rate is increased by approximately h percentage 
point (equation (5)).

7.7.2. Monthly study

On a monthly basis thè assumption of market equilibrium is less 
acceptable, but thè reduced form approach is stili used, thus 
making thè comparison with thè quarterly equations easier.

(6) MFORW = .74 MIMM - .37 MIEUR + .33
t-values (14.4) (3.9) (.44)

R2 = .73 s = 1.81 n = 78 (1971.2-1977.7) DW = 1.47

We observe a lower elasticity for both variables compared to 
equation (4), but stili thè domestic rate of interest has about 
thè doublé effect. The standard deviation is higher, thus in- 
dicating that thè interest rate parity hypothesis is even less 
fulfilled on a monthly than a quarterly basis.
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(7) MTOFW .66MBM - .30MIEUR - .0016 MEX + .00097MIMP + .00046MXTE
t-values (12.4) (3.2) (2.7) (2.3) (2.7)
-2
R = .77 s = 1.70 n » 81 (1971.2-1977.9) DW = 1.47

(8) MFDIW = .57MINM - .24MIEUR - .87MEXX + .72MIMPX + .00035MXJEX
t-values (7.6) (2.7) (2.9) (3.2) (2.4)
-2
R = .78 s = 1.67 n = 81 (1971.2-1977.9) DW = 1.42

MEXX « MEX • (UDNYT -66)2 • lo"5

MIMPX = MTMP • (UENYT -66)2 • 10~5

UDNYT = The percentage of thè granted loans by private banks
which is actually utilized.

7.7.3. The Significance of thè Exchange Rate

Further experiments have shown that thè exchange rate does have 
some importance for thè development of thè forward premium. In 
equations (9)and (10) thè forward premium has been estimated 
with thè D-Mark/$ (EDMUSL) and thè Dkr/D-Mark (EDML) as explanatory 
variables. Both exchange rates follow a rather strange lag- 
pattern, and are drawn in Figure 7.8. They have been detected 
by thè Almon lag technique.

The intention was to test whether there would be a different 
impact on changes in thè Dkr/$ and thè Dkr/DM exchange rates 
when taking into account thè differences in thè expectation 
patterns.

The results seem to indicate that such a difference does exist, 
but thè coefficients are determined by a rather large uncertainty, 
so no definite conclusions can be reacfted.
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Lag-Structures - Monthly figures

Figure 7.8.
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However, a depreciation of thè Dkr towards thè DM will create 
an immediate fall in thè forward premium (cf. Figure 7.8); but 
if thè depreciation is prolonged into thè following months, 
thè accumulated effect will be a rise in thè premium. The 
total effect of a depreciation is a rise of approximately half 
thè size in thè forward premium.

The interpretation of thè development of thè expectations may 
be that what happens within thè first month is regarded as 
transitory and is expected to be normalized quite soon; but 
any change which is sustained leads to an intensified belief 
in a possible change in thè parity —— a formai devaluation.*
One reservation must be added, namely, that if a devaluation 
of thè expected size actually takes place, afterwards, thè 
forward premium should be d o s e  to zero, and thè new starting 
point for thè formation of expectations is thè new parity1 .

Surprisingly, thè accumulated effect of a change in thè DM/$ 
rate (as a proxy for thè Dkr/$ rate) is thè reverse —  only 
with a magnitude of .10. When thè DM depreciates (!) toward 
thè $, thè forward premium will fall, but even if thè deprecia
tion is sustained in thè following months, thè expectations seem 
only to be somewhat modified. On thè whole, thè forward premium
will fall, showing inelastic expectations: Any change in thè spot

2rate will be corrected to some extent in thè future .

Despite thè fact that thè estimated expectation patterns only 
hold good for thè historical period, it is of some importance 
that in thè short run, i.e., within a month, expectations are 
inelastic. In thè longer run, thè expectations seem to depend, 
among.other things, upon thè exchange rate system. This analysis 
should, of course, be improved by incorporation of relative 
rates of inflation, etc., but until now it has not been possible 
to estimate a significant effect.

Lybeck, 1975 also refers to thè fact that extrapolative 
exchange rate expectations were found in thè Swedish case 
concerning capitai flows.

Recent experience in thè DM/$ rate has perhaps shaken thè
expectation pattern. On thè other hand, who can be certain 
that thè rat* is below 2.2Q DM/S in six months time?
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7.7.4. Ex post Forecasts

As can be seen from thè DW-coefficient of equation (9), in 
Table 7.1./ there is some positive autocorrelation. In equa
tion (10) thè results of an estimation by means of thè Cochrane- 
Orcutt iterative technique are reported. The autocorrelation 
coefficient f is highly significant and takes thè value of .76.
It is often difficult to judge if this correction has improved 
thè equation and is, to some extent, relying on thè test-criteria. 
For instance, thè smaller t-values are mainly caused by thè 
estimation technique. In this case, it is better to look at 
changes in thè coefficients. In this connection, thè fall in 
thè influence of thè domestic rate of interest (MIMM) is dis- 
couraging;. but my guess is that before a simultaneous estima
tion technique is employed, one should not trust thè magnitude 
of this variable too much.

Another criterium for testing thè quality of an equation is 
to make some ex post forecasts. For this purpose thè two equa
tions have been reestimated over thè period (1971.8 - 1976.10), 
and thè period (1976.11 - 1977.10) has been forecasted.
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Table 7.2

Percentage-
points

1976.11 
.12 

1977.01 
.02 
.03 
.04 .

. *05
.06 
.07 
.08 
.09 
.10

Root mean 
squared error
Mean abs. error
Mean error

Ex.post Forecasts of thè Forward Premium. 
Forecastlng Errors Actual Values

Eguation (9) Equation (10)

4.7 
- 0.1
1.8 
0.8 
0.9 
1.7 
0.8 
0.0 
0.8 
0.5

-2.9
- 2.1

1.9
1.4
.6

-2.3
-3.4
0.9

-0.4
-0.7
- 0.6
-0.9
1.0
2.8

1.2
-3.8
- 0.1

1.9
1.5

-0.5

Forward Premium

10.5
8.9
9.2 
8.6
8.2
6.4
5.4 
8.0

11.4
11.7
7.9
7.4

From Table 7.2. it can be seen that there does not seem to be 
any substantive difference in thè quality of thè ex post fore
casts, so one cannot say that one equation is significantly 
better than another. On thè other hand, thè forecasting errors 
are surprisingly different and cali for further investigation.

7.8. . Concluding Remarks

Despite thè number of reservations concerning thè empirical 
results which have been stated throughout thè text, I will 
attempt to summarize what has been learned about thè factors 
affecting thè forward rate of foreign exchange in thè Danish 
case. '





- 287 -

The rather tight Danish exchange regulations made it an open 
question, if thè theoretical model set up in thè first part of 
this chapter was useful in thè Danish case. It was left for 
an empirical investigation to see whether thè specified rela
tion could be proved in regard to Danish data. Due to thè 
results, it seems reasonable to conclude that, in fact, thè 
forward premium was explained by thè proposed variables.

As can be seen from Figure 7.5., thè traders and speculators 
have had an excess demand for forward exchange during thè en- 
tire period. This demand has been matched by bajiks who have 
exploited thè profit opportunity in a non-competitive way.
%To some extent, pure arbitrage transactlons seem to be missing. 

Banks can do arbitrage within thè 15 per cent limit of their 
own capitai, but whenever thè banks, as such, have passed this 
mark, they have thè opportuni ty to exploit a scarcity rent. In 
an attempt to prevent this profit margin from growing too high, 
thè centrai bank has followed thè rather liberal practice of 
giving dispensation from thè limit when thè upward pressure 
on thè forward was pronounced, or, during certain periods, it 
has intervened directly in thè forward market.

In addition to thè arbitrage activity of thè banks, it should 
be mentioned that to thè extent that importers and exporters 
can choose between foreign and domestic financial facilities, 
they can act as arbitrageurs. The results indicate that thè 
domestic rate of interest is a d o s e  alternative price and 
influences thè forward rate to a full amount, whereas thè foreign 
rate of interest has a much lower elasticity.

Trade.credit also creates a rather wide margin for short term 
speculation. In this context, speculation should be understood 
as a deviation from thè normal pattern of covering open posi- 
tions. Thus, in tense periods importers will try to reduce 
their foreign liabilities or cover them in thè forward market, 
whereas exporters want to increase their foreign assets without
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covering forward. This behavior enhances thè imbalance on thè 
forward market in speculative periods. As in this situation, 
normal arbitrage is limited by thè exchange regulations; thè banks 
are in a favorable position.

In brief, thè empirical findings can be summarized in thè follow- 
ing four points:

1* Interest arbitrage is far from perfect. The coefficients 
of thè domestic rate of interest and thè eurodollar rate have 
a magnitude of .5 only. To some extent, this can be attributed 
tP thè regulations of capitai and forward transactions between 
Denmark and other countries. Until recently, Danish residents 
were not allowed to make any external portfolio transactions 
and private banks were also restricted in regard to their foreign 
transactions.

2. Importers and exporters do use thè forward market. For 
instance, if thè export increases by 100 million Dkr in one 
month and is kept at this high level, thè forward premium will 
decrease by .1 for six subsequent months, whereas thè effect 
of an increase in thè import is of approximately half thè size.

3. The exchange rate expectation does influence thè forward 
premium. Even though pure forward speculation is prohibited

by thè exchange regulation, there seems to be enough slack in 
thè payments related to trade to create possibilities for specu
lation.

4. The private banks have a bridging position in thè forward 
market. They supply more forward exchange when it is

demanded, but in such a way that they can take advantage of a 
higher premium from thè amplified disequilibrium. The discrepancy
between thè actual rates and thè interest rate parity (that thè 
foreign interest rate plus thè forward premium should be equal 
to thè domestic interest rate) is a meafture of thè profit related 
to thè extra supply of forward exchange, and is positively 
correlated with thè amount private banks do supply.
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All things considered, thè raain implications of thè theoretical 
model of thè forward market have been detected by this empirical 
investigation, although one could have wished that thè results 
were less equivocai.

»
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Appendlx 7.1.:

A Comment on F. McCormick. "Forward Exchange”

In thè enlightening exposition of thè relation between spot 
and forward markets for foreign exchange in an intertemporal 
analysis there could perhaps be made one further improvement 
or clarification. McCormick stresses perfectly right thè two 
ties that bind spot and forward markets together over time.*

<*> 0A 0 + 0A 30 = ® 0A 0 ” spot demand for arbitrage exchange
qA^q - forward supply of arbitrage exchangt

thè sum of spot and forward (30 days hence) excess demand for 
foreign exchange coming from arbitrage transactions is by defini- 
tion zero. So thè arbitrage curves are not a function of thè 
absolute spot and forward rates but of thè premium/discount on 
forward exchange (thè relative rate).

(2) QS30 = 30s30 0S30 “ speculative demand for forward
exchange

3QS30 - predetermined spot supply 30
days hence.

The excess demand for forward exchange with thè purpose of 
speculation has to show up in thè future spot market, hence 
this component of thè future spot excess demand is predetermined.

So far everything works perfectly well, and we have established 
thè long needed link between thè forward market and thè future 
spot market1 . But thè entire story is not told before thè 
distinction between stock and flow elements of thè market 
equilibrium has been analyzed.

1 This link has of course been observed by other economists 
Osee, a?o. Basevi, 1973 p. 113), but in a less obvxous
form.
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Arbitrage is a stock concept, which can be seen from thè fact 
that it will only show up in thè balance of payments in thè 
period, where it is established for thè first time.

Trade is a flow concept, which is recorded in thè balance of 
payments each period.

Speculation is a stock phenomenon which forms thè counterpart 
of arbitrage as well as trade transactions in thè forward market, 
but it does not show up in thè balance of payments — not even 
when it is established, because speculation only takes place 
j,n thè forward market.

What I want to point out in this context is, that a persistent 
trade (basic) balance deficit will require an ever increasing 
stock of arbitrage contracts, which shall finance thè accumulat- 
ing foreign debt. So, if thè excess demand relation for arbitrage 
exchange is downward sloping to thè right, thè sum of thè inter- 
est rate differential and thè forward premium has to increase1. 
Correspondingly thè stock of speculative contracts will grow in 
thè forward market to countervail thè increased demand for forward 
exchange by arbitrageurs. This will require - for given expec- 
tations - an upward sliding forward rate which will draw thè 
spot rate with it. But thè expectations concerning thè future 
spot rate will not stay unchanged, in a situation with persistent 
basic balance deficit. This will contribute to an even more 
pronounced rise in thè forward rate.

Two conditions can make thè development explosive. One, if thè 
exchange markets react much quicker than thè reai goods markets, 
then 'a number of selfcomplying changes in thè expectations will 
send thè forward rate up in thè sky. The other is thè J—curve 
effect, where thè basic balance deficit reacts perversely on
changes in thè spot rate.

There are many good reasons for assuming a downward sloping 
scape instead of a horizontal line, which would leave thè 
forward premium unchanged. For instance, that thè opportumty 
costs will rise concurrently with a bigger amount placed in 
short term assets, and that thè gains from diversification will 
also - at least when a certain level is passed dimmish, 
limits to thè availability of funds, politicai nsks, etc.
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The cumulative effect can be shown as follows;

Spot market

oso + oTo “ (Ai

30 days hence 35S30 + ^  ^

60 days hence ^  ^  ^

Forward market

0S30 + 0T30 0*30 5*0

30S60 * 30T60 30*60

60S90 + 60T90 60*90

0*0 + 0T30 + 30T30 + 30T60 + 60T60 " 60*60

T - trade (basic) balance

We see, that a basic balance deficit is accumulating, and if 
there is no government intervention thè arbitrage has to grow 
period after period, and a snowball effect has been set in mo- 
tion, (cf. Figure 7.4, above).
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CHAPTER 8 : CONCLUSIONS

8.1. Introduction

In this final chapter, I will concentrate on thè policy conclu- 
sions which can be derived from thè preceding chapters. It is, 
of course, impossible to make policy recommendations without 
having explicit aims for economie policy. Let us therefore take 
for granted that in regard to foreign relationships, thè aim of 
thè politicai authorities throughout thè period has been to se— 
cure thè financing of thè current account and to maintain a suf
flè ient amount of International reserves. Furthermore, this poli
cy is assumed to be carried out in thè least harmful manner to- 
wards other policy goals (full unemployment, price stability, 
more equal income distribution, etc.).

In addition, thè external relationship has been strongly influ- 
enced by Danish participation in fixed exchange rates arrange- 
ments. The smooth functioning of that system relies on thè exist- 
ence of satisfactory currency reserves such as to prevent sudden 
changes in thè external payments, which would make it impossible 
to sustain thè fixed exchange rate. In thè Danish case —  with 
a persistent current account deficit —  this proved an ever pre- 
sent sword of Damocles which made thè size of thè currency re- 

p serves a very important aim -- not merely a means of preserving 
' thè exchange rate. Only once during thè considered period did thè 

officiai reserves seem to have been exhausted, namely in May,
1969, but that crisis proved, in fact, less dangerous than it ap— 
peared because it was mainly Danish private banks which had emp- 
tied thè reserves. Later, when thè Snake was established, thè 
participating centrai banks received unlimited short term draw- 
ing rights from one another, a factor which eased thè acute need 
for extra reserves in thè middle of a speculative currency crisis 
The newly agreed European Monetary System contains thè same cre
dit arrangement, but settlements shall be made within 4 5 days 
after thè end of thè month of intervention. Any further prolonga- 
tion of an amount exceeding thè nember country1 s quota may be 
politically conditioned.
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The main question to be answered is therefore: V7hat kind of poli- 
cy instruments must be used and with what success? One can divide 
thè instruments into six categories:

1) Monetary policy
2) Fiscal policy
3) Public external borrowing
4) Capital control
5) Forward market intervention
6) Exchange rate policy

Finally a somewhat wider perspectiv^ is taken. Here it is empha- 
sized that thè way we have treated thè capitai flows is very par- 
tial and a much broader frame of reference would have been desir- 
able. The capitai flows have implications for thè development on 
thè financial market and in a longer perspective as well for thè 
reai sectors. Therefore, what is needed for a satisfactory ana- 
lysis is a full scale econometrie simulation model, where thè in
terplay of all sectors is recognized without using thè strait- 
jacket of thè concept of equilibrium.

8.2. Monetary Policy.

The period since thè 1969 currency crisis has been characterized 
in Denmark by a monetary policy concentration on thè keeping of 
thè external balance.^ It was judged desirable that private ca
pitai import should amount to a considerable part of thè needed 
external borrowing. This opinion resulted more from a politicai 
than a Hreal" economie point of view, i.e. that it would damage 
thè credibility of thè Danish state if all foreign debt was pub- 
lic. Moreover, due to exchange regulations, private banks were 
prevented from making any substantial contribution to thè finan- 
cing of thè current account. Accordingly, private firms had to 
undertake capitai import. In that context, monetary policy played 
a cruciai role by inducing firms to borrow abroad and encouraging 
foreigners to buy Danish financial assets.

^ See Thygesen,1978b , and Hoffmeyer & Hansen, 1978 .
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For a given financial demand, this inducement can take form as 
either an increased cost of domestic borrowing or as credit ra- 
tioning. The former may influence thè total composition of as- 
sets and liabilities within thè net wealth, whereas thè latter 
normally acts on thè growth of liabilities. Thus, one would ex- 
pect different effects, depending on whether one is looking at 
thè introductory period or thè prolonged period after initiation. 
The consequence of persistent inflation is a quick and continuous 
activation of credit ceilings.

Contrary to this, thè effect of changes in relative interest rates 
hfis a tendency to wear itself out for two reasons. Firstly, be
cause a certain interest rate differential gives rise to a cer- 
tain portfolio composition, and when that is established, no fur
ther capitai import will take place.1 In addition, there is some

2empirical evidence that an increased domestic level of thè in
terest rate has a damaging effect on thè current account by rais- 
ing thè cost level. This leads to a longer run deteriorating in
fluence, that continuously will increase thè foreign debt.

Furthermore, it is well known that high reai interest rates di- 
minish thè level of reai investment. In Denmark thè tax structure 
aggravates this tendency because high interest rates do not, to 
thè same extent, reduce thè purchasing power of households be
cause they can deduct thè borrowing costs from their income. When, 
as in many cases, thè marginai personal income tax rate is between 
.5 - .7, consumers do not feel thè full impact of higher interest 
rates. Of course, firms have an equal right of deduction, but 
their marginai rate is only .37, and they have to compete with 
foreign firms, whose borrowing costs may be smaller. Therefore, 
when credit is rationed, consumers are in a ir.ore favourable posi-

This depends on thè exact specification of thè model. In chap- 
ter 6 we use an additive specification which makes thè 
statement correct. When a multiplicative specification is em- 
ployed, thè interest rate differential determines a fraction of 
thè wealth, in which case net capitai import will take place 
when thè wealth decreases.
N.Blomgren-Hansen, 1977.2
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tion with regard to paying thè high cost of borrowing. If such 
a situation concerning credit rationing as well as high reai in
terest rates goes on for a number of years, it cannot help but 
strongly influence thè investment pattern, and, accordingly, thè 
future production structure.

8.2.1. The Choice between Credit Rationing vs. Interest Rate 
Policy

In this respect, I consider thè most important decision thè mone- 
tary authorities can reach is either 1) to choose quantitative 
restrictions and then keep down thè borrowing cost,.or 2) to fix 
a (realistic) interest rate level1 and then leave thè quantita
tive adjustment to thè market forces. To do both seems, to me, 
to pursue an unnecessarily restrictive monetary policy, parti- 
cularly when taking into account thè harmful effects on reai in
vestment .

Figure 8.1

In Denmark thè interest rate of bank loans is linked to thè 
Central Bank's discount rate. If it is decided to let thè cre
dit ceiling be effective any interest rate below thè equilibrium

1 One previous experiment in thè late sixties with this kind of 
policy was not successful, because thè rate of interest was 
kept at such a low level that it had to be given up due to 
substantial speculative movements away from bond holdings.
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rate will bring this about. On thè other hand a interest rate 
above r will make thè credit ceiling superfluously in this re- 
spect. The preferable choice between ceiling and interest rate 
must depend on thè stability of thè structural equations - gi- 
ven thè aim is a certain capitai import.

Referring back to section 2.4.9. where we set up an asset model 
for thè financial sector, this model can be useful for thè dis- 
cussion of thè choice of instrument. It is assumed that thè struc
tural demand and supply equations are known but subject to stoch- 
astic and unpredictable disturbances. Our policy objective is thè 
amount of International reserves (R^)in a system with fixed ex
change rates, and thè question is now whether credit rationing or 
interest rate policy gives thè most secure steering of 1R '.^ The 
answer to this question lies in thè relative stability of thè de
mand for money respectively thè demand for foreign bonds, which 
is illustrated in figure 8.2.

Figure 8.2.

The financial sector.

The question was originally raised to me by Peter Erling Niel- 
sen and I have benefitted from further discussions on this 
topic with him.
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In figure 8.2. we have two endogenous variables thè interna
tional reserves 'R' and thè domestic bond rate r ,. These vari-a
ables are supposed to adjust in a manner that secure that thè 
excess demand on thè three market under consideration (money 
market, domestic bonds, and foreign bonds) is zero.1 The money
market equilibrium line (LM) is drawn under thè assumption that 4^

6 R tis bigger than r—  which make thè line downward sloping to thè2 dright. The equilibrium line for thè market of foreign bonds BF 
is upward sloping, which indicates that a higher domestic bond 
rate reduces thè excess demand for foreign bonds and hence thè 
supply of int. reserves increases.
•

Within this snap-shot picture'of thè financial sector we will 
make an analogous analyses to that of Poole, 1970 for thè reai 
sector: If thè demand for foreign bonds is thè most unstable 
relation thè BF-line will oscillate thè most and cause deviations 
in R from thè desired level. In that case we see that a Constant 
domestic credit expansion will make thè rate of interest change 
and thè amount of international reserves fluctuate less in re- 
sponse to external disturbances compared to a situation where thè 
authorities fix thè rate of interest, c f . that AB is smaller than 
CD.

When random disturbances impinge on thè position of thè LM curve 
thè international reserves would fluctuate least if thè rate of 
interest was kept unchanged. To fix thè interest rate would mean 
that thè authorities counterbalanced any shifts in thè demand for 
money by changes in thè domestic credit expansion leaving R un
changed._________
1 This model is a very simplifying one, which can only be used 

for short run analyses of portfolio adjustment behaviour, and 
is of course object to thè criticism brought forward in sec
tion 2.2.4. above.

 ̂ The argument is not of substancial importance for thè conclu- 
sions. If thè derivatives are of equal size thè LM curve will 
be vertical.
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According to these results a situation where thè demand for ex
ternal bonds (loans) is appraised to be more unstable and un- 
predictable than thè demand for money (and thè demand for dome
stic bonds) it is preferable to use a quantitative instrument 
e.g. a ceiling on bank credit.

8.2.2. Empirical Evidence of Monetary Import

The present empirical study concerning thè main determinants of 
private capitai import gives some indication as to which of thè 
two monetary policies has proved effective in thè 1970's. Look- 
ing at that part of capitai flows which was by and large free 
from control, we find a much stronger effect of changes in bank 
lending than of changes in thè relative interest rates. The total 
net import of capitai reacted by approximately one quarter of thè 
change in bank advances (cf. equ. (i),p.l84).1 Then, of course, it 
is of cruciai importance to show that thè bank advances have 
changed for reasons other than capitai flows themselves. This is 
done by testing thè correlation between actual changes in bank ad
vances and permitted changes according to thè credit ceiling.
Here, we find a coefficient of .97 which shows a high correspon- 
dence between thè two variables. If we had witnessed a lower cor
relation, it would have indicated that credit rationing had not 
been as effective, probably due to market clearing rates or even 
higher rates.

Against this background, it is not surprising that thè influence 
of interest rates has not proved very strong. The only interest 
variable which provided a (nearly) significant contribution to 
thè development of thè capitai import was a change in thè euro
dollar rate. In addition, thè effect was diminutive (app. 75 m i l l . 
k r . per percentage point) and thè variable is exogenous to thè 
Danish monetary authorities.

1 In equ, (ii) ,p.l84 we find an even more pronounced effect. As it 
is difficult to choose between thè two equations, it is better 
not to exaggerate thè result. On thè other hand in thè monthly 
study thè sum of thè coefficient for thè import and export re
lated credit is .4, indicating that app. 40% of thè bank loans 
substitute foreign borrowing.
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Looking at thè monthly study of thè trade credit, thè result is 
less disappointing from a policy maker's point of view. Here it 
is thè domestic bank rate which is shown to affect thè stock of 
import credit by app. 100 mill.kr. per percentage point. Anyhow, 
this order of magnitude is so small that thè bank rate can hard- 
ly be said to play an important role in relation to thè finan- 
cing of thè balance of payments deficit.

When thè forward premium is considered, we find thè same pattern: 
that only in thè monthly study can any significant relationship 
be established. This effect is also weak: a rise in thè forward 
premium of one percentage point only holds back 50 mill.kr. of 
thè capitai import. In order to determine thè entire impact of a 
change in thè forward rate, thè magnitude of thè coefficient has 
to be appraised in light of thè equations stated in chapter 7. 
There we found that thè domestic interbank rate had a coefficient 
of -.5, which means that thè two forces work against one another 
and reduce thè aggregate effect.

Although thè above results cannot be regarded as conclusive, it 
seems to me that thè quantitative instrument in casu credit ceil
ing is a more effective instrument that changes in interest rates. 
This conclusion runs counter to that achieved by N.Blomgren-Han- 
sen, ^ who (cf. chapter4 ) emphasizes thè opposite weighing, but 
has estimated only one equation for thè net capitai import on se- 
miannual figures. In addition thè interpretation of thè content 
of thè equation may be challenged, because his quantitative vari- 
able is thè fchort term borrowing requirements of thè private sec
tor 1 , which in fact, is measured as thè sum of thè bank loans and 
thè net foreign debt (cf. psgs 143 . It can be doubted whether 
thè ex post observations of thè bank loans (restricted by thè cre
dit ceiling) and thè foreign debt (which is also thè dependent 
variable) are thè right measures of thè short term borrowing re
quirements .

1 N.Blomgren-Hansen, 1977. He investigated thè period 1970-74, but 
but even an extension of thè period up to 1977 does not modify 
his conclusion.
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In thè traditional literature monetary policy is recommended for 
correction of external imbalance whereas fiscal policy has a 
more direct effect on effective demand and hence on internai 
imbalance. In this connection it is important to point at that 
fiscal policy besides thè effect on thè trade balance (current 
account) also has an impact on thè net wealth of thè private 
sector.

We have found a direct effect of .25 from a fall in thè net fi-
^nancial wealth of thè private sector to thè capitai inflow. This
implies that a surplus in thè public sector account towards thè
private sector will lead to an increased int. reserves equal to 
one fourth of thè surplus. The other three fourths are financed 
through further net indebtedness towards thè public sector. Un- 
fortunately, there has not been enough experimentation to show 
what thè difference between money and bond financing of thè in
creased indebtedness will b e . The latter point is of cruciai im- 
portance in judging thè validity of thè "monetary approach".

In any event, one may conclude from thè above that fiscal policy 
does not only work through thè current account, but some im- 
provement in thè capitai account can also be expected from a 
more austere policy. But for a satisfactory appraisal we need 
a simultaneous analysis of how changes in taxes and public ex- 
pences influence thè saving behaviour of thè private sector.

8.4. Public External Borrowing

The weighing between public and private capitai flows is prima- 
rily politicai and, secondarily, technical.

The politicai decision must rely on thè degree of trust in thè 
perfect functioning of thè financial markets, in addition to 
thè confidence in being able to manage capitai flows through 
monetary and fiscal policies.

8.3. Fiscal Policy
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The technical decision is related more to thè ability to fore
cast thè future need for foreign exchange. If this cannot safe- 
ly be done, there is not much room, in any case, for a politi
cai choice except for public capitai import.

As can be seen from figure 3.1 a negative correlation exists 
between public and private capitai import. The most likely ex- 
planation is that public borrowing is planned to fili thè gap 
between thè deficit on thè current account and thè private ca
pitai import. In practice, this is partly arranged by stand-by 
loans which have only to be drawn within some rather broad
time limits. t

The other possible explanation is that thè public borrowing 
sgueezes thè private borrowing because they are competing over 
thè same limited means of international finance. This might be 
thè case in periods with a shortage of loanable funds; then, 
international banks may put a quota on thè amount they want to 
lend to a single country.1

Compared to private capitai import, public borrowing has some 
advantages. Firstly, it is one of thè instruments by which po- 
licy makers can affect int. reserves directly. Secondly, thè 
currency reserve can be filled without disturbing thè domestic 
financial markets, and thirdly it is normally on relatively long 
term.
During thè analysed period, public loans has accounted for ap- 
proximately 1/3 of thè foreign debt. This is not to say that 
thè public gross capitai import amounts to 1/3 of thè total ca
pitai import. On thè average, public loans imply smaller yearly 
installments than thè equivalent private debt and make refinanc- 
ing less a problem.

8.5. Restrictions on External Capital Flows

Using a strict system of foreign exchange control, thè authori— 
ties may probably dry up thè capitai account altogether, which 
means that disruptive capitai flows, as well as socially benefi—

^That has been thè experience of 1974.
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cial flows, would be impeded. In a situation where a deficit 
on thè basic balance exists, it is insufficient to stop capi
tai export; in this case a positive capitai import is needed.
The control system can, of course, be worked out as a one-way 
Street, but, on thè other hand, this will run counter to In
ternational agreements (e.g. thè Rome Treaty, OECD-arrangements, 
etc.) and may not prove extremely successful.

Accordingly, it seems more reasonable to set up control measures 
a.djusted to reduce thè magnitude of speculative movements. Especi- 
ally within a regime of fixed exchange rates, speculative capitai 
movements are a nuisance which may force thè authorities to act 
in a headstrong manner. As we have seen in chapter 6, even in re
lation to trade credit, thè speculative element was of a con- 
siderable size, a situation probably unstoppable by means of ca
pitai control. Here, thè authorities have thè choice of either 
abandoning any kind of trade credit which runs contrary to thè 
idea of no hindrances to thè reai flows or hoping that thè spe
culative waves which can be created by leads and lags in thè 
foreign market are not larger and longer than can be withstood 
by thè currency reserves.

One more complication should be carefully discussed before thè 
capitai control is abandoned: namely, as long as thè number of 
objectives for thè economie policy is unchanged, dropping one 
instrument makes thè achievement of thè objectives more diffi- 
cult.

To give high priority to private capitai import assumes that 
capitai Controls are relaxed and hence thè monetary policy must 
be more directly committed to thè keeping of thè external balance 
Therefore, thè abandonment of thè capitai control can be a doublé- 
edged remedy for thè monetary policy in thè sense that more consi- 
deration will be devoted to thè development on thè balance of pay- 
nentsbut, on thè other hand, increased integration gives less 
margin for an autonomous monetary policy.
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This study has revealed that in thè Danish case capitai control 
seemed to influence thè capitai flows in a significant manner. 
This result was obtained by thè negative conclusion that only 
items which are mainly unrestricted elements of thè capitai ac
count can be explained satisfactorily by a free market model.
In chapter 4 we saw that capitai export —  except for trade re
lated credits —  was left unexplained in our econometrie investi- 
gation, whereas thè short term capitai import could be given em
pirical evidence, which is supported by thè fact that finance 
loans were liberalized from 1968 onwards.

As discussed above, thè relaxation of capitai Controls makes thè 
country more vulnerable to speculation. In thè empirical fin- 
dings, we have seen that even within thè Danish regulations, thè 
speculative flows can be of considerable size. The more thè coun
try opens up for free trade in financial claims, thè more often 
an acute currency crisis can arise.

8.6. Intervention in thè Market for Forward Exchange

Until now, we have drawn thè policy conclusion exclusively from 
thè assumption that thè exchange rate regime is one of fixed but 
adjustable rates. This is what can be expected for Denmark as a 
participant in thè EMS. On thè other hand, this does not prevent 
floating exchange rates towards a number of important currencies 
(such as thè $ and thè £) in thè future.

In thè present empirical study, we only touched upon this distinc- 
tion in thè section where we discussed thè determination of thè 
forward premium. One result was that expectations towards cur
rencies with a fixed and flexible rate, respectively, were some- 
what different. Towards thè D-mark, we found rather elastic ex
pectations in thè sense that exchange rate depreciation raised 
thè forward premium as a sign of expected further depreciation 
in thè future —  until a formai devaluation occurs. On thè con— 
trary, when thè exchange rate towards thè $ depredated, a future 
appreciation was expected. Neither of thè estimated coefficients





- 305 -

was particularly significant. In any event, I think thè result 
points to thè important factor that expectations are formed in 
different ways, depending on thè exchange rate system.

This implies that thè tendency towards a European Monetary Union 
will concurrently change thè expectation patterns. Accordingly, 
thè stability of thè behavioural equations established on histo- 
rical figures will probably appear rather low in thè future.

In relation to thè forward market, thè question has been raised 
as to whether intervention in this market eventually can ease 
some of thè pressure from thè spot market. This depends on thè 
elasticity of thè arbitrage demand for forward currencies and 
thè simultaneous supply of spot currency. If thè elasticity is 
relatively high, only a small change in thè domestic interest 
rate will produce a change in thè forward premium, which is suf- 
ficient to stabilize thè spot rate. Especially in cases where 
thè interest elasticity of uncovered capitai flows is low, for
ward intervention seems to provide a quite useful instrument. 
This, of course, assume that arbitrage transactions are not re- 
stricted by capitai control; on thè other hand, pure specula
tion in thè forward market could stili advantageously be kept 
out of thè market.1

8.7. The Choice of Exchange Rate Policy

8.7.1. Flexible Exchange Rates

From our theoretical discussion (section 2.4), we know that thè 
necessity of a currency reserve is abolished when thè exchange 
rate is allowed to float freely. Therefore, one should expect 
thè politicai authorities to gain an extra degree of freedom by 
giving up fixed rates. For a number of reasons, two important 
ones of which I shall emphasize, this is not thè case.

1 Administratively, this could be accomplished by a require- 
ment that no forward transaction could be undertaken without 
a reai (non-speculative) future spot obligation to fulfill.





- 306 -

Firstly, flexible exchange rates create uncertalnty, which is 
a nuisance for firms involved in international trade, and in an 
attempt to reduce thè haphazard development of these rates, thè 
authorities seem, in fact, to have kept large currency reserves 
(corrected for inflation) under thè actual system (and in thè 
Danish they have even been increased considerably).

Secondly, thè exchange rate is not merely a factor involving thè 
conversion of prices denominated in one currency into another 
currency. It has reai repercussions which, of course, are thè 
main concern of thè exchange rate policy. Within thè neoclassic 
*flow model, one of thè conclusions was that free floating rates 
could insulate thè domestic economy from outside shocks. This 
conclusion has been perforated by thè dynamic analysis which 
shows that an open economy is open no matter what exchange rate 
policy it adopts.

A portfolio readjustment will affect thè exchange rate which, 
after a while, influencesim- and export of goods and services. 
The latter effect depends on thè degree of thè money illusion 
within thè analysed economy. If domestic prices and wages are 
indexed according to thè exchange rate, thè reai flow distor- 
tions may be negligible, but wealth effects stili exist which 
will prevent thè neutrality of exchange rate changes. Concerning 
thè money illusion, it seems that recent experience in Great 
Britain and Italy concerning flexible exchange rates has re- 
vealed much lower money illusions than previous experiments 
would have given cause to expect.1

8.7.2. Doublé Exchange Rates

A currency regime between fixed and flexible exchange rates ex- 
ists: namely, thè dual exchange rate. In this system, current 
account transactions (and presumably trade credit related to

1 In any event, considerable improvements in thè current accounts 
of both countries have taken place within thè last year.
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them) take place at tke officiai (fixed) rate whereas thè capi
tai account transactions have to find their own equilibrium ex
change rate. In thè pure case, thè domestic economy seems to be 
insulated against reai disturbances derived from capitai flows."*" 
The damaging effect of speculative attacks seems particularly 
to be avoided, which implies that capitai control as such can 
be removed. But stili, an administrative body is needed to decide 
which transactions can be carried out at thè officiai rate. The 
separation of thè two markets is not always easy and a number of 
countries have given up dual exchange rates for that reason (Ita- 
ly, France),
%
8.7.3. Fixed Exchange Rates

For a small, open economy, a free floating exchange rate is much 
too hazardous when taking into account thè reai distortions. 
Therefore, to prevent unwanted exchange rate movements, one kind 
of fixed exchange rate system, eventually combined with capitai 
control, is preferable. The possible forms of fixed exchange rate 
policies will be touched on briefly.

One can point to thè EMS.approach as one concrete shape of a 
fixed rate system. But, in this context, it is indispensable to 
contemplate how thè exchange rate will be changed. Hence, it is 
surprising that thè EMS has been set up without any formai pro
cedure as to how thè intervention boundaries are to be recon- 
sidered. Insofar as thè rates of growth and inflation are some- 
what different for each member country, it is naive - and perhaps 
threatening for thè survival of thè system - to expect thè of
ficiai exchange rates to remain Constant for periods longer than 
thè time being. If thè exchange rate is not allowed to take thè 
adjustment of thè difference in thè inflation rates some other 
variables have to - which very likely could be thè number of un- 
employed. Thus, thè discussion of forming a semi-automatical pro
cedure of exchange rate adjustments within thè EMS should be ini-

1 Among others, see Dornbusch,1976a, for a competent analysis.
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tiated.1 From thè point of view of minimizing thè uncertainty, 
it would be preferable to have an automatic and symmetrical ad
justment procedure, perhaps combined with rather frequent, but 
small, changes. This would make speculation less profitable 
without major disruption of reai flows.

In conclusion of thè discussion of thè least disruptive exchange 
rate system with regard to thè reai part of thè economy it seems 
as though a system that relates thè value of thè currency to a 
basket of thè most important trading partners' currencies (a so- 
called 'fixed effective exchange rate') would be desirable. But 
not even in this case it is sufficient to define a fixed effective 
exchange rate, because thè discrepancy between thè domestic in- 
flation rate and thè weighted inflation rate of thè trading part
ners will cause a persistent need for adjustment. Therefore, thè 
considered country should define a reai effective exchange rate 
which is secured through market intervention. This would of 
course entail minor daily fluctuations in thè nominai exchange 
rates, but in a longer perspective thè variance of thè exchange 
rates as well as thè distortion of thè reai sector will be smal
ler than in- a case where thè country experiences less but larger 
changes in thè nominai exchange rates.

8.8. Concluding Remarks on Economie Policy.

In sum, one can say that thè capitai flows are of cruciai im- 
portance when a fixed exchange rate system is considered. For- 
tunately a number of policy Instruments are available although 
thè effectiveness of some of thè instruments has been challenged.

Another problem results from thè tendency of economie instruments 
to wear out. We have touched upon this in relation to interest 
rate policy, but credit ceilings cause a parallel situation to 
thè extent that alternative channels for financial flows can 
evolve.

1 In this respect, thè OPTICA reports could be helpful.
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A more generai reason for thè weakening of thè use of Instru
ments is thè degree to which they can be anticipateci. This 
leads to a discussion of thè importance of expectations in 
generai and rational expectations in particular. If, for in- 
stance, we look at thè effectiveness of a devaluation, it will 
be inversely proportional to thè degree of anticipation.

The above discussion has been a one way consideration of how 
capitai flows can be affected. But, of equal importance, is thè 
question of how capitai flows affect thè usefulness of thè In
struments . In thè extrerae case, with fixed exchange rates and 
perfect substitution between domestic and foreign financial as
sets (thè monetary union assumption), we have seen that mone
tary policy is compietely impotent. The money supply is beyond 
thè reach of thè authorities. Important to thè Danish case is 
thè fact that concurrent with thè integration of thè European 
financial markets, thè monetary policy will become more diffi- 
cult to manage independently of thè development in thè other 
countries.

8.9. A Wider Perspective

The capitai account cannot and should not be analysed as an in- 
sulated island in thè overall economie ocean. Therefore, thè im- 
plications of capitai movements are much wider than those we 
have been occupied with in this study. Schematically one could 
say that we have dealt with markets that are supposed to adjust 
rather quickly in contrast to thè reai markets.

In figure 8.3 it is illustrated that in a short run analysis, 
here defined as a quarter of a year, thè capitai account is as
sumed to be affected by thè conditions of thè domestic financial 
sector and thè reai markets. These conditions are regarded as ex- 
ogenous in relation to thè capitai flows. Considering thè reai 
markets, this seems not to be very unrealistic. On thè other 
hand, with regard to thè domestic financial sector there is a 
mutuai interdependence (indicated by a dotted line) . How import— 
ant thè influence of thè capitai movements are for thè domestic
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financial variables is thè next future step of our analysis. 
Here we have only made one attempt to avoid simultaneity biases 
by shortening thè period from a quarter of a year to one month.

When a longer run analysis is carried out it seems to us in- 
despensable to set up a full scale model. In that case thè reai 
markets can no longer be treated as exogenous and unaffected by 
thè financial cnnditions. This, of course, is extremely diffi- 
cult in purely analytical models and we find ourselves caught 
by either confusing complexity or misleading simplification.





- 311 -

One of thè simplifications may be thè requirement of equilibrium. 
If equilibrium is assumed we can solve thè model arithmetrically 
and by this achieve analytical results. But leaving thè state of 
equilibrium we need a simulation model to get results of thè dy- 
namic disequilibrium behaviour of thè entire economy. In that 
context it is important to underline that a simulation model 
does not necessarily have properties different from a generai 
equilibrium model except from some adjustment specifications.

Anyhow, a genuine disequilibrium simulation model opens for thè 
posibility that 1) ex ante demand may be different from ex post 
demand, 2) observed demand data may differ from supply data,
3) thè specification of thè individuai markets is not necessari
ly based on thè assumption of equilibrium, 4) expectations is 
more than just one, by Almon technique determined, weighted ex- 
pression of lagged values of thè considered variable, and final-
ly 5) thè model need not have a long run equilibrium solution.

i

By setting up such an econometrie model we shall be able to 
create a frame for forming a synthesis of thè demand for realism 
represented by thè disequilibrium analysis and thè requirement 
of consistency which is best fulfilled in a generai model with 
as few ceteris pribus clauses as possible.

In our opinion one future frontier in economie research is to 
be found by combining a strong analytical tool (i.e. thè simu
lation model) with an economie theory which goes beyond thè 
static maximization behaviour of economie agents and perfect 
functioning markets.
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A1INEX 1 : List of Variables and Data.

1.1. Quaterly Data.

All quantities are measured in mill. Dkr. 
Interest rates are measured in per cent p.a. 
Period 1968.1 - 1977.1

AUPOST — Balance of Payments (private sector)
BLOP - Bank Advances
BLOPS - Bank Advances seasonally adjusted
CST - Short term private Capital export
CURDEF - Current Account Deficit
EX - Exports of Goods (fob)
EXS - Exports of Goods seasonally adjusted
FORW - Premium on 3-months forward US $
ÌBDIF - Domestic Bond Rate - Eurodollar Rate
IBDIFW - IBDIF* PWEP/1000
IEUR - Eurodollar Rate on 3-months Deposits in London
IEURW - IEOR« PWEP/1000
IMEX - Trade Balance (Imports - Exports)
IMM - Money Market Rate on day/day loans
IMP - Imports of Goods (cif)
IMPS - Imports of Goods seasonally adjusted
KLT - Long term private Capital Imports
KP - Total private Capital Imports
KPCP - Net private Capital Imports (KP-CP)
KST - Short term private Capital Imports
Ko - Public Capital Import
PWEP - Net financiel Wealth of private Sector
SPEC - Speculation dummy
SI - Quarterly seasonal dummy
S2 - Quarterly seasonal dummy
S3 - Quarterly seasonal dummy
XTEX — Net Stock Demand for forward Exchange by Firms ect.
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O •-0«VT*̂<ô»r»0'#o»rv̂.r<».̂Oi\î̂  •rg-ON.-coorui/Mij ■**- MO • • • «fw • • «O • • • »CI*» • • »r-

II

'»*>lrt^»-iC»»00«»N»-r-N^«®00K1in»N(VNN<^f0NC3 
>r i n c » r >  »/■*»-•»-f ' - v n o o ' r - i n  oc f i  k ik io ^»- - ©  i n  * " i o  oo r f r W ' C  k ìu m ti  

( h i r M M O ^ i A < ^ m i o ( M i |o > r w > o ( > ( M n o kO T >inifì • ■ • * ■ • • • ■ • ■ * •• • • • • • • ■ • • • • • • • • • • • • a *
e» Or— - o c * * ’i,0 ' ru»ir>jo*®>«oco»•©*"*:>>»■ «">n-o>c: o
x  a c v n v - O ' m > * { > r - r - O 'i * > o r s .- c o  m  « ir-

« O N N M w o o o ^ r  r r y t- r-

O C5O05CSee3C0C03OSC03C0OCCOCCSC300e0 
00000 000000000000000000 033 00O C00 0 30 0 
CCCCOCCSOOOCOCCOOCCOOCC •••••••••••••• ■f̂ >kn00kf̂ 'St/%0tAiA0v>-0
oc •* OfM «r* t- oo ̂  «  9- «o k> -© o> o  »/> o  o  ki fv oo c  »\j -c <s\ r+t t\t 9  *- so co 

x  'CO*w>ruo»'0<M-e>^>*N-«-*Jww\in>*iOf\i'r*“ 'Cr0knwiN>N.'0Ki»*-a00‘ o  tu r*. rwaofMK*-««VT-N.»voflOr-<> »nK>Kirwo- ̂invi»io»-T-T’ rvn—rvjr-wir̂'orvĵr 
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1*2.Balance oheet Data» (Quarterly)
i

Assets (F.ill. D»cr.)

1. The private sector:

PMB - Monetary Base held by thè private sector
PMBN - notes and coins -
PMBG - Post Giro accounts held by thè private sector

PDEN - Deposits by private banks at thè Central Bank
PLOG - loans granted to thè government by thè private sector 
PLOL - - - - thè locai authorities by thè private
* sector

PBOG - government bonca hela Ly thè private sector at 
market prices

PBOL - locai authorities bonds held by thè private sector 
at market prices 

PVRF - International liquidity held by private banks

2. The Central Bank:

NVR - International liquidity held by thè Central Bank 
NLO - Loans granted by thè Central Bank to private banks 
NBO - Bonds held by thè Central Bank

3. The government:

CLOP - loans granted by thè government to thè privale r-ectoi 
GLON - thè government's current account at thè Central Bank 
GLOL - loans granted by thè government to locai authorities 
BGOP •- private sector bonds held by governmental institutions 

(such as Hypotekbanken (thè Mortgaye Bank) , Aibojtls- 
markedets til ltngspension (ATT) (tiie Labour Market's 
extra pension), Sociale Tensionsfonds (Social rension 
Funds), Postg> ro- ontoret (tl̂ e Postai Transfer U.mk) 
and building funds, etc.
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4. Locai authorities:

LDEP - Deposits by locai authorities at private banks 
LBOP - Bonds held by locai authorities at market prices

5. Foreign sector:

FLOP - Net loans granted by foreigners to thè private sector 
FLOG - - - - - - thè government
FLOL - - - - - - locai authorities
FBOP - Bonds held by foreigners at market prices

Liabilities (Hill. Dkr.)»

1. Private sector:

LOP - loans obtained by thè private sector
DEP - deposits at private banks by other sectors
BOP - net supply of bonds from thè private sector

2. The Central Bank:

MBN - monetary base (notes and coins) held by thè private
sector

DEN - deposits by private banks at thè Central Bank
LON - thè government's current account at thè Central Bank

3. The Government :

MBG - Post Giro accounts held by thè private sector
LOG - loans obtained by thè government
BOG - supply of government bonds at market prices

4. Locai authorities:

LOL - loans obtained by thè locai authorities
BOL - supply of 1ocnI nuthoril ics' bonds at market pricus

5. Foreign sector:

VRF - international liquidity held by private and centrai
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uj 'Oi*irocr̂ O!>N'’̂ -»n-»ir»ir>(̂ .3fvrg-» > rsj r—"0 cr -c  ̂  ̂i/”> o*/'»
-<f iTCCr'. ̂ 0 \̂C > ■» ~ >-»* — > 3̂ 0 3 0'> C m’N.>'NI'C 3mintn'Cm c -o -c ■■© 'C v/> o "C ̂  o ̂  ̂  — — *— > r-r-̂-r-rvj'sj’O

uir<
z

£323030300333003-;2 300 0000 30 O 30000300 
ili OOO CO 300 0 00-3000 00 OOOOOOOO OC 300 30030 0_l C O O 3 “ 3'3 0'T'OOOOOOOO'r>3'50T0O"O0 — o o o o o  — o o
oc # • » ■ • » • • » • » • # • • • • • • • • • • • • • • • • » • ■ • • • »
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!.?>. Monthly Data.

All quantities are measured in mill. D.kr. 
Interest rates are measured in per cent p.a. 
Exchange rates are D.kr./unit of foreign currency
Period 1972.1 - 1977.1

EDM - D.kr./DM -exchange rate
EDML — -6/4 2 EDM + 5/42 EDti(-l) + lo/42 EDM(-2) + 9/42 EDf*(-3) 

3/4 2 EDM(-4) - 9/4 2 EDM(-5)
EDMUS - DM/US$ - exchange rate
EDMUSL -2/7 EDMUS + 3/14 EDMUS(-2) + 3/14 EDMUS(-3) 

-2/7 EDMUS(-5), cf . figure 7.8

«IIMKA - Automatic Import Related Credit (model II)
IIMKB — Changes in Payments Habits Related to Import Credit 

(model II)
IIXKA - Automatic Export Related Credit (model II')
IIXKB — Changes in Payments Habits Related to Export Credit 

(model II)
IMKA - Automatic Import Related Credit (model I)
IMKB — Changes in Payments Habits Related to Emport Credit 

(model I)
IXKA - Automatic Export Related Credit (model I)
IXKB — Changes in Payments Habits Related to Export Credit 

(model I)
MBFWF - ■Flow demand for forward Exchange by Firms ect.
MEEF - Trade weighted Exchange Rate (1970 = 100, revaluation 

is indicated by a raising number)
MEX - Export of Goods (fob)
MEXL — 1/6 (MEX + MEX(-l) + M E X (-2) + MEX(-3) + MEX(-4) 

+ MEX (-5))
MFORW - Premium on 3-months forward US$
MIEUR - 3-months $ Deposit Interest Rate in London
MILO- - Interest Rate of private Bank Loans
MIMM - Interest Rate of Money Market day/day Loans
MIMP - Imports of Goods (cif)
MIMPL — 2/9 (MIMP + MIMPL(-1) + MIMPL(-2))+ 1/6 (MIMPL(-3) 

+MIMPL(-4))
MKB — IIMKB
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MSPEC — Speculation dununy
MUDNYT - The Ratio between actual Lending and thè potentiel 

Lending of private Banks
MXTEX - Stock Demand for forward Exchange by Firms ect.
IMK - Total non-registered Import related Credit
IMKR - Total Import related Credit, IMK + IMKREG
IMKREG - Total registered Import related Credit
TXK - Total non-registered Export related Credit
TXKR - Total Export related Credit, TXK + TXKREG
TXKREG - Total registered Export related Credit

I
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W^<v003«” P«-rr*S^>0 CVNŜ «̂ l̂lAtfW\«IAyUMr»i/VA«AtfVÂ îA'0«̂
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3̂ 3-A-sj 3^  —n. t» .

4  _•, -- - ____ _ _ - -- _______- -
>C>>X^^*-«iAK.^4^^^w4«-3»9 o*«»  ̂-* 4 '»^fVt!4 3 0 - ^ > ^ 4 3 ^ * < < - « C ^ 5 ‘?> *»3fl"4tN ifS^r^X  2

^ X 4 ^ < ^ t V <V 4 « k X ^ f C ^ r > N S * A 'V ^  3 0  «  3 ^ - C ® ^ ^  
oc tr*^C> 3 ^^*^ ^ 3  “w^rw— > »  « « x  <c < « ■c«/Nvw'X*-‘tr>fw«3'>#*-*i ^ /»<

• • • •MrV'Vf*‘WW#lWf^rv*V«V»»VfN*'V*V'V«NllV»*'*!^*">,*V*'-rf>*'',,VtVr*<**-# +  ■* 4  4  4 4 4 » » 4 4  4  4 ^ 4  4  4 i « i r r f ' t r « « < < (/ t « « < C * ' e « « « < ‘< < '< '<

AfV4V.» 21 »«-<>’•’**>•* «IM >'%««-> ̂-fNJ'V'OOtn <4 P<W>r'M#^»W«.V>fW943^M**mO*y>^a>»^>'V»^3f4  ̂ eafW4^ OK«<6V^S^ >4 0‘W*«»V»»fc— 3>/*‘OOM***3fc*̂ ®f'l»,'<*“CX,M«»“3C4‘f «





- 329 -

BIBLIOGRAPHY.

This bibliography contains all books, articles, and papers 
which I have referred to in thè text. In addition I have listed 
a few basic volumes of literature that creates a broader back
ground for thè fields of economie theory that I have dealt with 
in thè different chapters.

Alexander, S. S., 1952: 'Effects of a Devaluation on a Trade 
Balance', International Monetary Fund, Staff Papers, voi. 2, 
pp. 263-78.
Alexander, S. S., 1959: 'Effects of a Devaluation: a Simplified 
Synthesis of Elasticities and Absorption Approaches'. American 
Economie Revlew, voi. 49, pp. 23-42.
Aliber, R. Z., 197 3: 'The Interest Rate Parity Theorem: A 
Reinterpretation', Journal of Politicai Economy, Nov/Dec, 
pp. 1451-59.
Aliber, R. Z ., (ed.), 1977 : 'The Politicai Economy of Monetary 
Reform', London: MacMillan Press.
Andersen, E, & P. E. Nielsen , 1977: ’Kommentar til E. Malinvaud:
thè Theory of Unemployment Reconsidered1, (Comment on E.Malin- 
vaud, 1977), University of Copenhagen, memo no. 54, unpublished.
Argy, V.& P. J. K. Kouri, 1974: ' Sterilization Policies and 
thè Volatility in International Reserves1, in R. Z. Aliber, (ed.), 
National Monetary Policies and thè International Financial System 
(Wingspread Conference, 1972), Chicago, University of Chicago 
Press.
Arrow, K. J., 1959: 'Towards a Theory of Price Adjustment1, in 
M. Abramowitz (ed.): 'The Allocation of Economie Resources,
Standford.
Arrow, K. J.& F. H. Hahn, 1971: 'General Competitive Analysis, 
Edinburgh: Oliver and Boyd.
Artus, J. R., 1978: 'Methods of Assessing thè Long-Run Equili- 
brium Value of an Exchange Rate', Journal of International 
Economics, voi. 8 No. 2, pp. 277-99.
Balassa, B., 1964: 'The Purchasing-Power-ParitvDoctrine: A
Reappraisal', Chapt. 8 in Cooper, 1969.
Balogh, T., 1951: 'What is Elasticity?1, chapt. 13 in T. Balogh: 
'Unequal Partners' (I), Oxford: Basii Blackwell, 1963.
Barro, R. J. & H. I. Grossman, 197Ì: 'A General Disequilibrium
Model of Income and Employment1, American Economie Review, 
voi. 61, March, pp. 82-93.





- 330 -

Basevi, G., 1973: 'A Model for thè Analysis of Officiai Inter- 
vention in thè Foreign Exchange Market1, chapt. 7 in M. B. 
Connolly & A. K. Swoboda (eds.).
Basevi, G., 1976: 'Comment on J. A. Frenkel1 , Scandinavian 
Journal of Economics, voi. 78, No. 2, pp. 225-28.
Basevi, G. & P. DeGrauwe, 1977: 'Vicious and Virtuous Circles:
A Theoretical Analysis and a Policy Proposai for Managing 
Exchange Rates', European Economie Review, voi. 10, no. 3, 
pp. 277-301.
Beenstock, M., 1977: 'Forward Exchange and International Capital 
Movements in France and West Germany', in Prowen, J. F. &M. H. 
Miller (eds.): 'Monetary Policy and Economie Activity in West 
Germany', (Guildford, U. of Surrey Press).
Black, S. W., 1977: 'Floating Exchange Rates and National 
Economie Policy', New Haven and London, Yale University Press.
Blomgren-Hansen, N., 1975: 'An Econometrie Study of thè Fi
nancial Sector in Denmark', Unpublished Ph.D. dissertation, 
University of Pennsylvania.
Blomgren-Hansen, N., 1976: 'Intervention i kasse- og terminsmar- 
kederne for valuta som penge- og kurspolitlske instrumenter', 
(Intervention in thè Spot and Forward Markets for Foreign Ex
change Considered as Monetary and Exchange Rate Policy Instru
ments) , unpublished, Danmarks Nationalbank.
Blomgrem-Hansen, N . , 1977a: 'Bank Credit Ceilings as an In-
strument of Money and Capital Movements Control: thè Experience 
of Denmark 1970-74', Scandinavian Journal of Economics, voi. 79, 
n o . 3 •
Blomgren-Hansen, N., 1977b: 'En bankmodel pà mànedsbasis1,
(A Monthly Study of thè Banking Sector), Danmarks National
bank, stenciled.
Blomgren-Hansen, N., 1977c: 'Samspillet mellem pengeinstitut- 
ternes likviditets-, fonds- og rentepolitik', (thè Interplay 
between Liquidity, Portfolio and Interest Rate Policy of Banks), 
Danmarks Nationalbank, stenciled.
Blomgren-Hansen, N., 1979: 'NATAN, Nationalbankens flkonome-
triske halvàrsmodel, version juli 1975"^  Danmarks Nationalbank, 
stenciled.
Blomgren-Hansen, N. & J. Petersen, 1977: 'Arbejdsmarked og beta- 
lingsbalance', (Labour Market and Balance of Payments), Na- 
tionalflkonomisk Tidsskrift, bind 115, no. 3, pp. 375-94.
Brainard, W. & J Tobin, 1968: 'Fittfalls in Financial Model
Building', American Economie Review, voi. 58, May, 99-122.

*
Branson, W. H., 1968: 'Financial Capital Flows in thè U .S.
Balance of Payments', Amsterdam: North-Holland Publishing Co..





- 331 -

Branson, W. H., 1976: 'Asset Markets and Relative Prices in 
Exchange Rate Determination1, Seminar Paper no. 66, Institute 
for International Studies, University of Stockholm.
Branson, W. H. & R. D. Hill, 1971: 'Capital Movements in thè 
OECD Area: An Econometrie Analysis', OECD Occasionai Studies, 
Paris.

Brems, H., 1957: 'Devaluation, a Marriage of Elasticity and 
Absorption Approaches', Economie Journal, voi. 67, pp. 49-64
Brunner, K. & A. Meltzer, 1971: 'Money in thè Theory of an 
Exchange Economy', American Economie Review, voi. 61, no. 5 
pp. 784-805.
Bryant, R., 1975: 'Emplrical Research on Financial Capital 
Flows1, in Kenen, P. B., 1975.
Cassel, G., 1916: 'The Present Situation of thè Foreign Ex- 
changes', Economie Journal, voi.26 , March.
fclaassen, E., 1978: 'The Monetary Approach to thè Exchange 
Rate1, Université Paris - IX- Dauphins: stenciled.
Clayton, G., J. C. Gilbert & R. Sedgwick (eds.), 1971: 'Mo- 
metary Theory and Monetary Policy in thè 1970s, Proceedings 
of thè 1970 Sheffield Money Seminar', Oxford University Press.
Clower, R. W., 1965: 'The Keynesian Counter-Revolution: a 
Theoretical Appraisal', chapt. 19 in Clower, 1969.
Clower, R. W . , 1967: 'A Reconsideration of thè Microfoundations 
of Monetary Theory', chapt. 14 in Clower, 1969.
Clower, R. W. (ed.), 1969: 'Monetary Theory', Penguin Book, 
Harmondsworth.
Clower, R. W., 1971: 'Theoretical Foundations of Monetary
Policy' in G. Clayton, 1971.
Clower, R. W. & A. Leijonhufuud, 197 5: 'The Coordination of
Economie Activities: A Keynesian Perspective', American Eco
nomie Review, voi 65, no. 2, pp. 182-88.
Cohen, B. J., 1969: 'Balance of Payments Policy', Penguin
Books Ltd, Harmondsworth, Middlesex, England, 1973.
Connolly, M. B. &A. K. Swoboda (edsj, 1973: 'International 
Tradè and Money', London: George Alien & Unwin Ltd.
Cooper, R. N. (ed.), 1969: 'International Finance', Harmonds
worth: Penguin Books Ltd, 1971.
Cooper, R. N. , 1976: 'Monetary Theory and Policy in an Open 
Economy', Scandinavian Journal of Economics, voi. 78, no. 2, 
pp. 146-63.





- 332 -

Danmarks Nationalbank: 'Beretning og Regnskab', (Annual
Reports) and 'Kvartalsoversigt1 (Quarterly Reviews), 1967-78, 
Havnegade 5, DK-10 93 Copenhagen.
Danmarks Nationalbank: 'De Penge- og Valutapolitiske Instrumenter
i Danmark1, (The Instruments for Monetary and Exchange Rate 
Policy in Denmark), Copenhagen 1972, 1978.
Danmarks Statistik: 'Arbogen' (Statistical Yearbook), 1Kvar- 
talsoversigten' (Quarterly Review), 'Statistiske Efterret- 
ninger', Sejrtfgade 11, DK-21oo Copenhagen 0.

David, P. A., 1972: 'Just how Misleading are Officiai Exchange 
Rates?', Economie Journal, voi. 82, Sept., pp. 979-90
Davidson, P., 1972: 'Money and thè Reai World', London: 
MacMillan Press Ltd..
DeGrauwe, P., 1975: 'The Interaction of Monetary Policies in 
à Group of European Countries', Journal of International Eco
nomics, voi. 5, pp. 207-28.
Dixit, A., 1978: 'The Balance of Trade in a Model of Tempo- 
rary Equilibrium with Rationing', Review of Economie Studies, 
voi. 45, 393-404.
Dornbusch, R., 1975a: 'Exchange Rates and Fiscal Policy in a 
Popular Model of International Trade', American Economie 
Review, voi. 65, pp. 859-71.
Dornbusch, R., 1975b: 'A Portfolio Balance Model of thè Open
Economy', Journal of Monetary Economics, Jan., pp. 3-20.
Dornbusch, R., 1976a: 'Expectations and Exchange Rate Dynamics', 
Journal of Politicai Economy, voi. 84, no. 6, pp. 1161-76.
Dornbusch, R., 1976b: 'The Theory of Flexible Exchange Rate 
Regimes and Macroeconomic Policy', Scandinavian Journal of 
Economics, voi. 78, no. 2 pp. 255-75.
Dornbusch, R., 1977: 'Capital Mobility and Portfolio Balance', 
chapt. 8 in Aliber, 1977.
Dornbusch, R. and P. Krugman, 197 6: 'Flexible Exchange Rates 
in thè Short Run', Brookings Papers on Economie Activity, 
no. 3, pp. 537-84.
Dornbusch, R. and D. Jaffee,1978: 'Purchasing Power Parity 
and Exchange Rate Problems: Introduction', Journal of Inter
national Economics, voi. 8, no. 2.
Economie Survey (1964) of thè Economie Secretariat of thè 
Danish Government. '





- 333 -

The Economist, 1975: 'All—Saints Manifesto, Novexnber.
Estrup, H., 1977: 'Essays in thè Theory of Income Creation', 
Copenhagen: Akademisk Forlag. ----

Fair, R . & D . Jaffee, 1972: 'Estimation of Markets in Disequi- 
librium', Econometrica , voi. 40, no. 3, pp. 497-514.
Foley, D. K., 1975: 'On two Specifications of Asset Equili- 
brium in Macroeconomic Models', Journal of Politicai Economy, 
voi. 82, no. 2 pp. 303-24 . ---------------------

Fratiani, M., 1977: 'A Note on thè Theory of Offsettning 
Capital Flows', Journal of Monetary Economics,
Frenkel, J. A., 1978: 'Purchasing Power Parity: Doctrinal 
Perspective and Evidence from thè 1920s', Journal of Inter- 
national Economics, voi. 8, no. 2 pp. 169-91.
Frenkel, J. A. & H. G. Johnson (eds.), 1976: 'The Monetary 
Approach to thè Balance of Payments', London: George Alien & 
CJnwin L td. .

Garegnani, P., 1977: 'Contribution to thè Final Discussion', 
in Harcourt, 1977, pp. 381-82.
Goodhart, C. A. E., 1975: 'Money, Information, and Uncertainty', 
London: MacMillan Press Ltd..
Gordon, R. J., 1977: 'Interrelations between Domestic and 
International Theories of Inflation1, chapt. 9 in R. Z. Aliber, 
1977 .

Grubel, H. G., 1966; 'Forward Exchange, Speculation and thè In
ternational Flow of Capital', Stanford University Press.
Grassman,S.,1973 : 'Exchange Reserves and thè Financial Structure 
of Foreign Trade', Hants: Saxon House.
Hahn, F. H.,1973: 'On thè Notion of Equilibrium in Economics', 
Cambridge University Press.
Hahn, F. H., 1977a: 'The Monetary Approach to thè Balance of 
Payments', Journal of International Economics, voi.7, 231-49.
Hahn, F. H., 1977b: 'Keynesian Economics and General Equilibrium 
Theory, chapter 1 in Harcourt,1977 .
Haberler, G.,1949: 'The Market for Foreign Exchange and thè Sta
bility of thè Balance of payments', chapter 5 in Cooper,1969.
Hansen, B., 1970: 'A Survey of General Equilibrium Systems', 
McGraw-Hill, Ine.
Hansen, B., 1973: 'On thè Effects df Fiscal and Monetary Policy: 
a Taxonomic Discussion', American Economie Review, voi.63, no.4, 
546-71
Hansen, L., 1972: 'Betalings saedvaner i udenrigshandlen' (Payment 
habits in thè foreign trade), Danmarks Nationalbank: stenciled.





- 334 -

Hansen, L. & E. Hoffmeyer, 1978: 'Danish Monetary Policy 
during thè Last Decade', Kredit und Kapital, no. 2,
(page references are to thè stenciled version of thè paper).
Harcourt, G. C. (ed.), 1977: 'The Microeconomic Foundations 
of Macroeconomics: Proceedings of a Conference held by thè 
International Association of S'Agaro, Spain', London: Mac- 
Millan Press Ltd..

Henderson, D. W., 1977: 'Modeling thè Interdependence og 
National Money and Capital Markets', American Economie Review, 
voi. 67, no. 1, pp. ,90-99.
Herring, R. J. & R. C. Marston, 1977: 'National Monetary 
Policies and International Financial Markets', Amsterdam,
North Holland Publishing Co..
Hicks, J., 1935: A Suggestion for Simplifying thè Theory of 
Money', chapt. 4 in Hicks, 1967.
Hi^ks, J., 1937 : 'M r . Keynes and thè Classics', chapt. 7 in 
Hicks, 1967.
Hicks, J., 1939: 'Value and Capital', 2nd edition, Oxford:
At thè Clarendon Press, 1946.
Hicks, J., 1965: 'Capital and Growth', Oxford University Press, 197
Hicks, J., 1967: 'Criticai Essays in Monetary Theory', Oxford:
At thè Clarendon Press.
Hicks, J., 1973: *Recollections and Documents', Economica,
Febr. 197 3, pp. 1-11.
Hicks, J., 1974: 'The Crisis in thè Keynesian Economics',
Oxford: Basii Blackwell.
Hicks, J., 1976: 'Some Questions of Time in Economics', chapt.
6 in Tang, Westfield and Worlay (eds.): 'Evolution, Welfare,
and Time in Economics: Essays in honour of Georgescu-Roegen

Hume, D., 1752: 'Of thè Balance of Trade', chapt. 1 in Cooper,
1969.
Isard, P., 1978: 'Exchange Rate Determination: A Survey of 
Popular Views and Recent Models', Princeton Studies in Inter
national Finance, no. 42, Princeton, New Jersey.
Jaffee, D. M., 1977: 'The Speclfication of Disequilibrium in Flow 
of Funds Models' , in G~. Schwodiauer ( e d . ) : 'Equilibrium and
Disequilibrium in Economie Theory', Dordrecht: D. Reidei Publishing 
Co. .
Jensen, M. G., 1972: 'Capital Market^: Theory and Evidence',
Bell Journal of Economics and Management Science', n o . 3, 
pp. 357-98.





- 335 -

Jespersen, J., 1975: 'Aspekter af den renteteoretiske diskussion1 , 
(Aspects of Theoretical Discussion Concerning thè Determination 
of thè Interest Rate), Copènhagen: Akademisk Forlag.
Jespersen, J., 1978a: 'En kritisk praesentation af den monetare 
betalingsbalanceteori1, (A Criticai Presentation of thè Monetary 
Approach to thè Balance of Payments), National0konomisk Tids- 
skrift, bind 116, no. 2, pp. 164-75.
Jespersen, J., 1978b: 'En Forward slange - et alternativ til 
det aktuelle valutasamarbejde?', (A Forward Snak* - an Alternative 
to thè Actual Exchange Rate System?), 0konomi og Politik, voi.
52, no. 2, pp. 174-84.

Johnson, H. G., 1956: 'The Transfer Problem and Exchange 
Stability', Journal of Politicai Economy,voi. 64, p p . 212-25.
Johson, H. G., 1958: 'Towards a General Theory of thè Balance 
of Payments', chapt. 2 in Frenkel & Johnson, 1976.
Johnson, H. G., 1972: 'The Monetary Approach to thè Balance of 
Payments T h e o r y chapt. 6 in Frenkel & Johnson, 1976.
Johnson, H.G., 1976: 'The Monetary Theory of Balance of Payments 
Policies', chapt. 11 in Frenkel & Johnson, 1976.
Journal of International Economics) 1978: 'Special Issue on 
Purchaslng Power Parity', voi. 8, no. 2.
Kahn, R., 1978: 'Malinvaud and Keynes: Review Artide', Cambridge 
Journal of Economics, voi. 1, no. 4, pp. 375-88.
Kaldor, N., 1972: 'The Irrelevance of Equilibrium Economics', 
Economie Journal, voi. 82, Dee., p p . 1237-55.
Kenen, P. B., 1975: 'International Trade and Finance', Cambridge 
University Press.
Keynes, J. M., 1923: 'A Tract on Monetary Reform', voi. 4 of thè 
Collected Writings of J. M. Keynes, London: Royal Economie Society, 
1971.
Keynes, J. M., 1930: 'A Treatise on ^oney', voi 5-6 of thè Col
lected Writings of J. M. Keynes, London 1971.
Keynes, J. M., 1936: 'The General Theory of Employment, Interest, 
and Money', London, 1967.
Keynes, J. M., 1937a: 'The General Theory of Employment1, chapt.
15 in Clower, 1969.
Keynes, J. M., 1937b: 'Alternative Theories of thè Rate of 
Interest', in voi. 14 of thè Collected Writings of J . M. Keynes, 
London 1971.
Keynes, J. M., 1937c: 'The 'Ex ante' Theory of thè Rate of
Interest', in voi. 14 of thè Collected Writings of J. M. Keynes, 
London, 1971.





- 336 -

Kindleberger, C., 1973: 'International Economics', 5th edition, 
Homewood, Illinois: Richard D. Irwin Ine..
Korteweg, P. & P. D. v. Loo, 1977: 'The Market for Money and 
thè Market for Credit1, Leiden: Martinus Nijhoff Social Science 
Division.
Kouri, P.J.K., 1976: 'The Exchange Rate, thè Balance of 
Payments in thè Short Run and in their Long Run. A Monetary 
Approach', Scandinavian Journal of Economics, voi. 78, no.2, 
pp. 280-304” ~  ~
Kouri, P. J. K. & M. G. Porter,1974 : 'International Capital 
Flows and Portfolio Equilibrium', Journal of Politicai Economy, 
voi 82.
Kravis, I. B. & R. E. Lipsey, 1978: 'Price Behaviour in thè 
Light of Balance of Payments Policies', Journal of International 
Economics, voi. 8, no. 2, pp. 193-246.
Kr®gel, J. A., 1976: 'Economie Methodology in thè Face of 
Uncertainty. The Modelling Methods of Keynes and thè Post- 
Keynesians', Economie Journal, voi. 86, June, pp. 209-25.
Kuska, E., 1978: 'On thè Almost Total Inadequacy of Keynesian
Balance of Payments Theory', American Economie Review, voi.
68, n o .4
Lapan, H. & W. Enders, 1978: 'Devaluation, Wealth Effects, and 
Relative Prices', American Economie Review, voi. 68, no. 4, 
pp. 601-13.
Larsen, F., 1973: 'Theoretical and Empirical Analysis of Inter
national Financial Capital Movements with a Case Study of thè 
Danish Balance of Payments', Arhus University: unpublished.
Latsis, S. J. (ed.), 1976: 'Method and appraisal in Economics',
Cambridge: Cambridge University Press.
Leamer, E. E. & R. M. Stern, 1970: 'Quantitative International 
Economics', Boston.
Leijonhufvud,A . 1968: 'On Keynesian Economics and thè Economics
of Keynes', Oxford University Press, 1970.
Leijonhufvud, A., 1973: 'Effective Demand Failures', Swedish
Journal of Economics, voi. 75, no. 1, March, pp. 27-48.
Leijonhufvud, A., 1974 : 'Schools, 'Revolution', and Research
Programmes in Economie Theory', chapt. 3 in Latsis, 1974.
Leijinhufvud, A., 1977: 'Costs and Consequences of Inflation', 
chapt. 9 in Harcourt, 1977.
Lindbeck, A., 1976: 'Approaches to Exchange Rate Analysis - an
Introduction', Scandinavian Journal of Economics, voi. 78, no.
2, pp. 133-45.





- 337 -

Lybeck, J. A., 1975: 'A Disequilibrium Model of thè Swedish 
Financial Sector1, Stockholm: thè Economie Research Institute, 
Stockholm School of Economics.
Lybeck, J. A., J. Haggstrom & B. Jarnhall, 1977: 'An Empirical 
Comparison of four Capltal-Flow Models', Stockholm: stenciled.
Magee, S. P., 1976: 'The Empirical Evidence on thè Monetary 
Approach to thè Balance of Payments and Exchange Rates',
American Economie Review, voi. 66, no. 1, pp. 163-70.
Malinvaud, E., 1977: 'The Theory of Unemployment Reconsidered1, 
Yrjo Jahnsson Lectures. Oxford: Basii Blackwell.
McCormick, F., 1977: 'A Multiperiod Theory of Forward Exchange', 
Journal of International Economics, voi. 7, no.3, pp. 269-82.
McKinnon, R. I. & W. E. Oates, : 'The Implications of Inter
national Economie Integration for Monetary, Fiscal, and Exchange 
Rate Policy , Princeton Studies in International Finance, no. 16, 
Princeton University, Princeton, New Jersey.
McKinnon, R. I., 1970: 'Portfollo Balance and International 
Payments Adjustment', in Mundell, R. A. & Swoboda, A. K. (eds.): 
Monetary Problems of thè International Economy, Chicago Uni
versity Press, 1970.
Mussa, M., 1976a: 'Macroeconomics', Amsterdam: North-Holland 
Publishing Co..
Mussa, M. , 1976b: 'Tariffs and thè Balance of Payments: A
Monetary Approach', chapt. 8 in Frenkel & Johnson, 197 6.
Mussa, M.', 1976c: 'The Exchange Rate, thè Balance of Payments 
and Monetary and Fiscal Policy under a Regime of Controlled 
Floating', Scandinavian Journal of Economics, voi. 78, no. 2, 
pp. 229-48.
Neary, J. P., 1978: 'Non-Traded Goods and thè Balance of Trade
in a Neo-Keynesian Temporary Equilibrium', Oxford, Nuffield 
College: stenciled.
Niehans, J., 1977: 'Exchange Rate Dynamics with Stock/Flow 
Interaction', Journal of Politicai Economy, voi. 85, no. 5, 
pp. 1245-57.
Nielsen, P. E., 1978: 'Reale- og monetare renteteorier siden 
Wicksell', ( Reai and Monetary Theories of thè Interest Rate since
Wicksell), University of Copenhagen: stenciled.
Officer, L. H., 1976: 'The Purchasing Power Parity Theory of 
Exchange Rates: a Review ArtideJ, International Monetary Fund, 
Staff Papers, voi. 23.
OPTICA Report II, 1977: 'Inflation and Exchange Rates: Evidence 
and Policy Guidelines for thè European Communities1, Commission 
of thè European Communities, Bruxelles. "





- 338 -

Patinkin, Don, 1956: 'Money, Interest and Prices1, 2nd edition,
New York: Harper and Row, 1965.
Peeters, T., 1977: 'Problems of Monetary Policy In Open Economies', 
paper prepared for thè SUERF Colloguium ̂ Wiesbaden.University of 
Louvain: stenciled.
Poole, W . , 1970: 'Optimal Choice of Monetary Policy Instruments 
in a Simple Stockastic Macro Model', Quarterly Journal of 
Economics, voi. 84, no. 2.
Redeg0relse fra arbejdsgruppen vedr. etablering af et marked for 
kortfristede vaerdipapirer, (Report on thè Problems Related to a 
Market for Short Term Bonds), Copenhagen, 1976.
Robinson, J., 1937: 'The Foreign Exchanges', chapt. 22 and 
' Beggar-My-Neighbour Remedies for Unemployment', chapt. 23 in 
J. Robinson: Collected Economie Papers, Oxford: Basii Blackwell, 
1973 .
Robinson, J. 1953: 'The Rate of Interest and other Essays',
London.
Robinson, J., 1962: 'Economie Philosophy', Penguin Book, Har
mondsworth, 1973 .
Robinson, J., 1971: 'Economie Heresies', London: The MacMillan 
Press Ltd., 1972.
Robinson, J., 1974: 'History versus Equilibrium', University of 
Cambridge: stenciled.
Samuelson, P. A., 1947: 'Foundatlons of Economie Analysis',
Cambridge Mass..
Samuelson, P. A., 1970: 'A Fundamental Approximation Theorem of 
Portfolio Analysis in Terms of Means, Variances, and Higher 
Moments: The Review of Economie Studies, voi. 37, pp. 537-42.
Scandinavian Journal of Economics, 1978, voi. 78, no. 2:
'The General Discussion', pp. 386-412.
Shackle, G. L., 1971: 'Comment on Clower', in G. Clayton, 1971.
Spaos, J:, 1977: 'New Cambridge Macroeconomics, Assignment Rules 
and Interdependence1, chapt. 7 in Aliber, 1977.
Stern, R. M., 1973: 'The Balance of Payments', London: thè Mac
Millan Press Ltd, 1976.
Streissler, E., 1977: 'What Kind of Microeconomic Foundation of 
Macroeconomics are Necessary? chapt. 4 in Harcourt, 1977.
Sòdersten, B., 1969: :Internationell ekonomi',Stockholm:
Rabén & Sjogren.





- 339 -

Thygesen, N., 1974: 'The Souraes and Impact of Monetary Changes - 
an Empirical Study of Danish Bxperiences 1951-68', Copenhagen:
G. E. C. Gads Forlag.

Thygesen, N., 1978a: 'Inflation and Exchange Rates: Evidence 
and Policy Guidelines for thè European Community', Journal of 
International Economics, voi. 8, no. 2, pp. 301-77.
Thygesen, N., 1978b: 'Udviklingstendenser i tilrettelaeggelsen og 
virkningerne af dansk pengepolitik', ( Trends in thè Implemen- 
tation and thè effects of Danish Monetary Policy), University of 
Copenhagen: stenciled.
Tobin, J., 1958: 'Liquidity Premium as Behaviour towards Risk', 
Review of Economie Studies, voi. 25, Febr., pp. 65-86 .
Tobin, J., 1965: 'The Theory of Portfolio Selectlon', in F. H.
Hahn & F. P. R. Brechlin (eds.): The Theory of Interest Rates.
New York: MacMillan Press Ltd..
Tobin, J., 1969 : 'A General Equilibrimi! Approach to Monetary 
Theory', chapt. 18 in J. Tobin: 'Essays in Economics: volume
1 (macroeconomics)', Amsterdam: North-Holland Publishing Co.,
1976.
Tsiang, S. C., 1961: 'The Role of Money in Trade-Balance Sta- 
blllty: Synthesis of thè Elasticity and Asorption Approaches1, 
chapt. 6 in Cooper, 1969. •
Varian, H. R., 1977: 'The Stability of a Disequilibrium IS-LM
Model, Scandlnavian Journal of Economics, voi. 79, no. 2, 
pp. 260-70.
Westerlund, N. H., 1974: '0konometrisk analyse af handelskredit- 
terne i udenrigshandlen - 1968-7 2 ',(An Econometrie Analysis of 
thè Tradé Credit in Relation to thè Foreign Trade), Danmarks 
Nationalbank: stenciled. t
Whitman, M. V. N., 1975a: 'The Payments Adjustment Process and thè
Exchange Rate Regime: What Have We Learned?', American Economie 
Review, voi. 65, May, no. 2, pp. 133-56.
Whitman, M. v. N., 1975b: 'Global Monetarism and thè Monetary
Approach to thè Balance of Payments', Brookings Papers on 
Economie Activit -̂no. 3 , pp. 491-555 .
Wihlborg, C., 1977: 'Currency Risks in International Financial
Markets under Different Exchange Rate Regimes1, seminar paper 
no. 84, Institute for International Economie Studies, University 
of Stockholm.
Det 0konomiske Rad, Formandskabet: 'Dansk 0konomi, november 1976. 
K0benhavn 1977.











*
* V I ' f ' , r  Yìs W ’ft ❖; % "ti éwmm

*&& ? J $ b  l O T PHo J 1 m >  w  :,Wv s v  *J^f \k: r . h v ! ^  * #*% &■

JiStji ‘e '
--- -— -_________

w  ' Mi i.f ¥h i w i V w i v t  kV & m  V^r-RiPt lVi « w
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