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Preface

This book is, with minor changes and additions, my thesis accepted in 1988
at the University of Helsinki.

The general problem setting of this thesis deals with the functioning of
the financial markets, the transmission mechanism of the monetary policies
and the variety of links between the real and financial behaviour in the
economy. It is based on the work involving the construction of the flow-of­
funds matrices and, starting in the late 1970's, their integration with the
forecasting activities of ETI.A (The Research Institute of the Finnish Econ­
omy). The study thus has quite a long history, even though the bulk of the
work was completed in 1986-88.

The formulation of the theoretical macro model, which tries to describe
the essentials of the above issues, was started during my visit to the US in late
1984. This part of the study has gradually been enlarged to cover around half
of the study. The main inspiration of this effort stems from professor Tobin's
temporary general equilibrium macroeconomic analysis, and I am grateful to
him for those early discussions on the framework of the analysis. The aim of
the work is to expand opon this strand of analysis and to apply it to tbe Finnish
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1 Introduction

1.1 Overview of analysis of financial markets and monetary policy in
the small open economy

It is a common practice in macroeconomic analysis that new ideas are first
developed and applied in the context of the closed economy and then later on
modified to suit the case of the open economy. Accordingly, macroeconomics
based on the ideas of Keynes initially concentrated on the closed economy
case. Keynes himselfbriefly discussed the potential differences between open
and closed economies in his General Theory. One central dispute between
Keynes and classical economists was whether a cut in wages is an efficient
means of curing unemployment. Keynes maintained that, in contrast with a
closed economy, a cut in wages in the open economy can in principle be an
efficient way of increasing employment (see Keynes (1936, pp. 262-263)).
Keynes, however, stated the reservation that the terms of trade could worsen
as a consequence of a cut in wages and so there would be a reduction in real
incomes which would reduce the potential positive effects on employment.

The standard view of the present open economy macroeconomics is that
relatively little can be done by means of monetary policy in the small open
economy if the exchange rate is kept fixed. This is a result of the assumption

1



.'

of free capital movements and a high degree of substitutability between the
domestic and foreign assets in the portfolios of the asset holders, which
rapidly or even instantaneously drives the domestic interest rate to the same
level as the foreign rate. I)

Empirical evidence does not uniformly favour these propositions. It is
a fact that the extent of the integration of many small economies into the
international currency and capital markets has been limited and that they have
been able to control effectively their nominal as well as real exchange rates
for considerable lengths of time. This is one reason for the fact that in many
small countries classical elements emphasizing adjustment through product
wages have been more in the foreground in the policy making than the
Keynesian demand management elements of larger countries.2) Also mon­
etary policy has proved to be an effective means of promoting various kinds
of stabilization goals. Monetary policy has operated with assets which are not
at all, or are only on a limited scale, owned by the foreign agents. This and
the exchange regulations have caused so low a substitutability between
domestic and foreign financial assets that there has been room for effective
monetary policy measures.

The standard means of analyzing macroeconomic problems and policy
effects along Keynesian lines is the Hicks-Hansen IS-LM apparatus. It was
only in the late 1950s that this model was initially adapted into the open
economy context by adding the net exports to it as an additional term in the
goods market equilibrium condition. At the same time the balance of pay­
ments was integrated into the model. (See the review article by Kenen (1985)
concerning how the Keynesian model was transformed into an open economy
after the Second World War.) The pioneers of this period were Mundell,
Fleming and Meade.

The theoretical problem setting in that phase was especially concerned
with the effectiveness of monetary versus fiscal policy and their relative
effectiveness with respect to the two goals of employment and the balance of
payments, and the problem to which goal each instrument should be assigned.
The cases of freely floating and fully fixed exchange rates were polar cases
in the analysis. Another main institutional feature in the model is the assump­
tion concerning the elasticity of foreign capital movements with respect to
interest rates. In the above-mentioned case, which is quite commonly made
in the open economy literature, they are perfectly elastic, which - in the
context of no uncertainty related to exchange rate changes - means that the
interest rate in the home country and abroad are equal, in the fixed exchange
rate case immediately, and in the flexible rate case after the exchange rate
reaches its equilibrium value. In the former case monetary policy cannot
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stabilize total demand and employment but has effects only on the balance of
payments and foreign reserves of the central bank.3)

According to Fleming (1962), Mundell (1968) and Whitman (1970)
(see Shinkai (1975)) the standard results produced by the Keynesian open
economy models regarding the effectiveness of various policies are:
1) The more flexible the exchange rate is, the more effective monetary policy

is in stabilizing output and employment.
2) In the case of fixed exchange rates, as the capital flows become perfectly

elastic with respect to the difference between domestic and foreign
interest rates, monetary policy completely loses its effectiveness as a
means of stabilization.

3) The effectiveness of fiscal policy crucially depends on the elasticity of
capital flows. The fiscal policy becomes more effective than monetary
policy in the case of fixed exchange rates as the elasticity of capital flows
exceeds a certain limit. This is due to the fact that the effectiveness of
fiscal policies depends on the slope of the LM curve. The flatter it is as a
consequence of a more elastic supply of money through the capital
movements, the more effective the fiscal policies are. Finally, capital
movements are perfectly elastic and there is full monetary accommoda­
tion with respect to fiscal policy. The standard result is that in an open
economy with fixed exchange rates fiscal policy should be guided to
stabilize employment and monetary policy to stabilize the balance of
payments.

In the 1970s the Keynesian models lost their dominant position as the
sole framework for open economy macroeconomic analysis. Problems con­
cerning the flexible exchange rates, rising rates of inflation and the various
supply shocks shifted the emphasis also of open economy macroeconomics
from traditional demand management and balance of payments problems to
questions such as the volatility of the exchange rates, to problems of price
rigidities and indexation of domestic costs and to the problem of whether to
pursue accommodating or non-accommodating monetary policy towards
adverse supply shocks arising in the international or domestic economy.
Monetarism and the monetary approach to the balance of payments began to
dominate the policy debate.

The theoretical focus shifted from pure demand management problems
towards considering proper monetary policy management in the context of
market clearing assumptions in the labour and goods market in the classical
spirit, expectations being formed rationally and errors in expectations con­
cerning policy being the only component which matters in policy making.4)

The most far-reaching proposition of the 19705 was that of the policy
ineffectiveness by Sargent and Wallace (1975), who showed that when the
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market clearing and rational expectations hypotheses are combined, any
systematic (feedback) monetary policy is as good - that is, as powerless - as
any other policy in stabilizing the economy. This controversial result has been
disputed on several grounds, and especially the hypothesis of continuous
market clearing, which is crucial here, is not much favoured by the empirical
evidence. (See e.g. Tobin (1980) for a discussion on these issues.) It is anyway
true that the effectiveness of monetary policies crucially depends on the true
wage-price mechanism and the assumptions concerning the clearing of the
factor and goods markets.5)

The above-mentioned shift of emphasis in the macroeconomic research
also caused a reduction in the share devoted to empirical macroeconomic
work-often based on large-scale Keynesian models-and an increase in the
volume of theoretical work often operating with models consisting of only a
few equations. Nonetheless, in the actual forecasting of short-run macroecon­
omic developments the Keynesian models have to a large extent preserved
their status as the central apparatus.

Traditionally in Finland central bank policy - covering also the ex­
change rate policy - was able to control simultaneously the (effective)
exchange rate with exchange regulations and interventions, the nominal
interest rates through administrative controls, and bank lending and the money
supply by controlling the terms of the central bank debt of the banks. This
sort of effective control of prices and quantities at the same time easily leads
to rationing of quantities, and so calls for another kind of approach in
monetary analysis. This constitutes one dividing line between the traditional
monetary policy analysis, which concentrates on freely changing interest rates
and control of the money supply, and the Finnish case, where the analysis has
mainly started from the notion that the financial markets function imperfectly,
especially the bank loan market.6)

In the Finnish conditions the money and bank loan markets have been
closely linked to the real expenditures of the private sector. One essential
cause for this is the fact that financial markets have not been cleared through
interest rates so that the demand for and supply of finance would have had
their effects on the market rates. The relationship between the loan markets
and the real expenditures may, because of quantitative rationing, be quite
close even though the interest rate elasticity of real expenditures would be
relatively small. In this case we can well imagine that an easing of the central
bank policy can have a direct effect on spending decisions rather than on the
offsetting capital flows.

The credit rationing phenomenon has clearly been the most dominating
starting point in the Finnish monetary economics research carried out exten­
sively in the 1970s and early 1980s. The financial markets have recently been
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in a rapid process of change towards becoming more market or interest rate
oriented, Le. less regulated and rationed. Furthermore, there is a higher degree
of integration between domestic and international financial markets. In this
study we do not aim to discuss these developments in detail (see the discussion
and analysis in e.g. Alho et a1. (1985».7) It is of course true that structural
changes in the financial system also change the transmission mechanism of
monetary policy, which in turn necessitates changes in the starting point of
monetary research. In the following we analyze problems which the changes
in "regimes" cause for analysis of financial markets. We are able to give a
"correspondence" result which implies that the "old" and the "new" regime
can be analyzed in a unified framework, which allows us to move from
describing the "old" regime with credit rationing into the "new" situation in
the theoretical part of the study.

Above we mentioned the critique directed by the new classical school
against the Keynesian models. There has also been another kind of critique
against the Keynesian short-term IS-LM model based on the fact that it has
several weaknesses of a technical nature. First, it separates the saving and
portfolio decisions, because there is no consistent tracking of the saving flow
and the accumulation of various kinds of assets and liabilities. There is no
coordination between the demand flows for assets arising on the basis of the
behaviour of the private sector and the supply flows arising from real
investment, the government deficit and the current account (for more on these
issues see Tobin (1980».

In the late 1960s a new framework for monetary analysis was suggested
by Brainard and Tobin (1968) in their famous article "Pitfalls in Financial
Model Building". They argued "for the importance of explicit recognition of
the essential interdependences of markets in theoretical and empirical speci­
fication of financial models" (Brainard and Tobin (1968, p. 99». They
suggested a "general disequilibrium" framework for the dynamics of adjust­
ment of a general equilibrium system. The financial market submodels in the
econometric models of the 1960's were typically based on equations for
money demand and money supply, whereby the short-term interest rate was
determined. An equation for the term structure of interest rates was then
constructed to explain changes in the long-term rate, considered to be the
relevant financial variable through which the transmission mechanism oper­
ated from the financial side to the real expenditure decisions. The "Pitfalls"
approach replaced this by applying portfolio theory to describe the desired
assets and liabilities and by introducing a consistent framework for portfolio
adjustment through explicitly incorporating budget constraints of the agents
(sectors). Consistent demand and supply equations were specified for a
wide(r) menu of assets rather than just for money (the short-term asset) and
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bonds and other long-term assets, typically aggregated with bonds into a
single long-term asset.

The transactions in an economy during a unit period can be described
in a consistent way in the flow-of-funds matrix of the economy (see table 2.1
on page 16). Each institutional sector has a column for its real transactions
and changes in financial assets and liabilities, which are considered to be
imperfect substitutes for each other. Each market has a row of its own where
the market equilibrium condition that the excess demands sum to zero across
sectors is presented. This approach enables us to construct a consistent
macroeconomic model for both real expenditure and financial assets and
liabilities, which can be modified to include as special cases both the Keyne­
sian and classical models (see Tobin (1982».

In Finland the flow-of-funds approach has also been quite widely used,
initially merely as an accounting framework at the Bank of Finland and at
ETLA, and then later on also as a framework in the construction of sectoral
models.8)

The flow-of-funds matrix taken as such is only a consistent accounting
framework. It is "the task of theory and estimation to bring the columns to
life by functions relating sectoral portfolio and saving decisions to relevant
variables, and to bring rows to life as a set of simultaneous market clearing
conditions" (Tobin (1982, p. 175».

A flow-of-funds model built along these lines can be called a temporary
general equilibrium macroeconomic model with many linkages between the
real economy and the financial markets. As such it is a general, but a rather
loose hypothesis. Starting with the Brainard-Tobin paper, much theoretical
and empirical work has been done in this spirit.9) The flow- of-funds approach
gives a useful framework which allows us to describe the various ways of
clearing of the financial markets, to integrate the financial markets and the
real economy with each other, and to describe the transmission mechanism
of monetary policy in a rich and detailed manner. As we shall see, it also
allows us to discuss consistently the financial aspects of fiscal policies as the
government budget constraint is included in the model and is integrated with
the equilibrium in the financial markets.1°)

1.2 Goals and structure of the study

The general goal setting behind this work has been to carry out consistent
theoretical and empirical macroeconomic analysis in the Brainard-Tobin
framework in the Finnish conditions. We seek to improve understanding
concerning the operation of the financial markets and the various channels of
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the transmission mechanism of monetary policies and to introduce as well
some novelties into the theoretical and empirical techniques used in connec­
tion with the Brainard-Tobin framework. The theoretical framework also
seeks to be loose enough to be applicable to "a prototype" of a small open
economy. The main idea in chapters 2 and 3 is to build a series ofmacroecon­
omic models and to stepwise enlarge the model to include more markets and
relax some of the basic assumptions made in the earlier phases. We start
chapter 2 by introducing a general accounting framework which we are going
to use in our analysis. We show in section 2.2 that with adequate changes the
framework covers both the "old" Finnish financial markets case where
administrative interest controls set by the monetary authorities gave rise to
credit rationing in the bank loan markets, and the "new" system with a
developed short-term money market, suspension ofdirect control ofbank loan
rates and a shift in the monetary policy tools of the central bank from fixing
its lending (discount) rates into having an indirect influence on them through
open market operations. These operations by the central bank started in 1987.

In chapter 2 and 3 we mainly operate with financial markets where the
rates in the bank loan and deposit markets are fixed during the unit period.
This does not, however, mean that the model would be "outdated". In the bank
loan markets we have here excess demand for loans as an equilibrating factor,
but in the case of a competitive loan market we can consistently replace this
variable with some minor changes in the model by a varying loan rate of
interest. In chapter 2 we also make comparisons between the model in
conditions of a fixed versus a freely floating loan rate of interest. We first
analyze the economy in a framework of fixed prices in order to be able to
discuss clearly the main ideas concerning the links between the various
financial markets and their connection with the goods market. The model is
specified in a Keynesian spirit where the market for goods primarily clears
through output rather than through the price level. In chapter 3 we specify the
model to include supply factors, a variable price level and endogenous
inflationary expectations in the spirit of rational expectations.

With respect to the basic model of an economy with interest controls
and credit rationing we are able to present a macroeconomic typology which
brings the model to a close correspondence with the basic IS-LM model of
macroeconomics. We are also able to find conditions under which monetary
policy achieves its greatest possible effectiveness with respect to influencing
the real economy - and the fiscal policy simultaneously has no effect at all. It
is not surprising that this situation is analogous to the monetarist case in the
standard IS-LM model. We are also able to derive the other polar case with
full monetary accommodation and no effect at all from monetary policies and
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where the fiscal policy does not at all have a crowding out effect, Le. the "pure"
Keynesian case.

Irrespective of interest controls in the bank loan markets, within the
financial markets in Finland there have been submarkets, the rates in which
have not been controlled by the central bank. It is interesting to analyze in a
theoretical model their potential role in the transmission mechanism of
monetary policies and their influence on the effect of monetary policy
measures. Their role has been much discarded in previous macroeconomic
research in Finland which has been coping with the central issue of operation
of the bank loan market and its relationship to the real economy. In a larger
framework provided by the Brainard-Tobin approach with potentially a
multitude of channels and links between financial markets and the real
economy, it is natural to face this issue of flexible rate markets explicitly as
an issue in macroeconomic analysis.

Our analysis in chapter 2 has links to previous theoretical macroecon­
omic analysis in Finland and abroad. Of the earlier Finnish studies we should
mention Oksanen (1980), Willman (1981), Klihkonen (1982), and Akerholm
(1982). Oksanen presented the basic analysis of an economy under credit
rationing. Willman extended the model further and used it for comparative
statics analysis also in the case of flexible prices. Below we are basically
operating in this same area, but as we are building the model more explicitly
from the financial market elements, we are also able to derive some new
results and interpretations of the functioning of an economy under interest
controls. Klihkonen (1982) systematically penetrated into the area of various
macroeconomic regimes of the short-run equilibrium, Le. whether it is Keyne­
sian or classical, in the context ofan economy with credit rationing. We should
also mention Tarkka (1986) as a recent synthesis of Finnish macroeconomic
thinking and analysis. Of the international influences we must first of all
mention Tobin (1982), whose analysis has been one ofthe main starting points
and inspirations of our model. We should also mention Blinder (1987) and
Greenwald and Stiglitz (1987a), who have emphasized the potentially import­
ant role which imperfections in the financial markets can play in the macro­
economic adjustment.

In chapter 3 we first carry out an analysis of some basic macroeconomic
policies in the case of the fixed price version of the model. For example, we
derive the condition under which a securities financed expansion in public
demand is expansionary and when it is fully crowded out in financial markets.
We then incorporate inflationary conditions into the model by changing the
behaviour of the private sector and describe the determination of the various
prices, inflation and inflationary expectations in the model. In the short run
the prices are described solely in terms of cost push while inflationary
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expectations are based on rational expectations in a way which may be
relevant in the wage-price dynamics of a small economy.

In chapter 3 we use our model to analyze the effects of a range of
macroeconomic policy measures and the effects of various kinds of macro­
economic shocks. Due to the way in which the labour market is described in
our model, we are able to combine some longer-run factors with our basically
short-run model. We use extensively the technique of partitioned matrices to
calculate the determinants in Cramer's rule. This technique in effect means
that we shrink the size of the original system by reducing the number of
endogenous variables - usually by one - and carry out an analysis utilizing
this reduced system, i.e. the financial block.

Our chapter 4 is an enlargement of the model in chapter 3, where
exchange rate expectations are fixed, to utilize the information embedded in
the open interest parity which, at least in a longer run, should reveal devalu­
ation expectations prevailing among the public. By this means we are also
able to describe a relevant "middle range" between the polar cases of the fully
fixed exchange rate with static expectations and the perfectly floating ex­
change rates. This point of view is relevant in countries such as Finland,
Norway and Sweden with a fixed but discretely adjustable effective exchange
rates system.

After this we turn to the empirical part of the study. Here we have two
main goals. We seek to settle some of the issues raised in the theoretical part
of the study for example we try to find evidence on the nature of the spillover
effects of credit rationing. Secondly, our aim is to build an integrated flow­
of-funds model- covering both real expenditure and financial behaviour - for
lhe households and firms. We also build a model for asset holdings of the
banks in Finland.

Chapler 5 is a survey of the general specification and estimation of a
flow-of-funds model where we have tried to present in a systematic way the
building blocks of this kind of a model. We also try to introduce some
novelties, especially when considering the behaviour under rationing and
interest controls. We start from the standard results concerning optimal
portfolio behaviour under uncertainty in the case of a single representative
investor, and then consider behaviour under market imperfections. The ad­
justment model is discussed next and also the important problem of integra­
tion, or separation, of the real expenditure and financial portfolio decisions.
We also devote one section to the estimation problems of tile flow-of-funds
model, including the estimation of the credit rationing effects in this kind of
a model.

Chapter 6 is a general introduction to the structure of the empirical
analysis of the study. In chapter 7 we start to build the sectoral flow- of-funds
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models, the first of whjch is the household sector model. A part of the chapter
is devoted to considering the behaviour of a household under the credit
constraint and to discussing the various effects of changes in the degree of
credit rationing. The empirical model is based on the notion of a permanent
credit constraint binding the behaviour of the household ector and considers
the determination of the non-durable consumption expenditures, durable
consumption, housing investment, deposit and the government bond holdings
of the households. As regards the structure of the model we carry out some
tests which are either new in general or have not been previously carried out
in the Finnish conditions.

Chapter 8 presents the model for the firm sector. Here the most import­
ant element is the decision concerning the investment in the physical capital
stock and its relationship with the financial decisions of the firm. The
decisions of the firms which are modelled here regard investing in fixed
capital and in inventories, raising foreign finance and holding demand de­
posits at the domestic banks.

In chapter 9 we build a flow-of~funds model for the banking sector in
Finland. We first discuss more thoroughly tban in chapter 5 the behaviour of
the banks when their customers are divided into two categories: households
and firms, which exhibit different characteristics from the banks' point of
view. Another important point in this chapter is the potential interaction of
loan demand and loan supply of the banks in the determination of the market
solution in the bank loan markets. We find evidence that the demand factors
have played a role in the determination of bank loans to the firm sector.
Chapter 10 presents the conclusions of the study.

Notes

1) For more on this see e.g. Dornbusch (1980), chapter 10.
2) Theoretically, we can also show that there is a certain real exchange rate

which should give the full employment level as an outcome if we can
assume that there is a tradables sector in the economy, the output ofwhich
is supply determined. The other sector of the economy, the non-tradables
sector, the output of which is demand determined, expands together with
the tradables ectar, so an overall improvement in employment is a
consequence of an effective devaluation in real terms.

3) These results are a consequence of the behaviour of domestic and foreign
asset holders with respect to yield differences between the domestic and
foreign assets. Iri the fust phase the demand-oriented open economy
models did not include a satisfactory portfolio balance condition, because
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with fixed exchange rates the balance of payments need not be in equili­
brium and thus through this channel there may be big changes in the
supply of the stock of base money. In order to achieve a stock equilibrium
in this kind of a model we should suppose that the central bank obeys a
policy of active sterilization so that the monetary impulses arising in the
foreign sector will be neutralized from affecting the money supply. For
more on these issues see Frenkel and Mussa (1985). On the other hand,
even if the balance of payments were in balance, but the current account
were not, the wealth of the domestic economy would change by the
amount of the surplus in the current account. These points would call for
an enlargement of the model into the intermediate run; see Kouri (1983).

4) However, Mishkin (1982) found clear evidence which contradicted the
hypothesis that anticipated monetary policy does not have any effect on
the real economy.

5) Blinder and Mankiw (1984) have shown that with respect to demand
shocks (technically changes in the velocity of money) monetary policy is
totally ineffective in the classical case where the real wage and the goods
price adjust instantly to clear the goods and labour markets, and also when
there is real wage rigidity and the price level adjusts to clear the goods
market, because demand shocks have no effect on output and employment
in these cases. In other cases with nominal wage or price rigidities demand
shocks and accordingly monetary policy have an effect on the real
variables, and so it is optimal for the monetary authorities to compensate
fully for the anticipated changes in velocity. This leads to the rule of trying
to stabilize nominal output. With respect to the supply shocks things are
not so fortunate. In general a proper reaction to an adverse supply shock
is a monetary contraction. This is not, however, a necessity in the short
run. In the case of a fixed money wage the optimal policy may be
accommodative. This depends on whether the actual output falls more
than the natural rate, Le. the Walrasian equilibrium level of output.

6) For earlier Finnish monetary research considering the role of banks see
Puntila (1969), Koskela (1976), and Oksanen (1977).

7) See also Bank of Finland (1986) and articles published in the Finnish
Economic Journal 1986/1.

8) See Huomo et a!. (1976), Salo (1978), Alho (1980a), Kostiainen (1981),
Luukkainen (1983), Jalamo (1986), Saarenheimo (1990) and Valkonen
(1990).

9) See papers in Journal of Money, Credit and Banking, May 1980, Okker
et a1. (1983), Green (1984a), Keating (1984), and Owen (1986 a, B).

10) In the analysis of policy making we may discern two lines of approach.
Traditional macro theory aims to find out the effects of isolated policy
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measures to be adopted when the economy faces some internal or external
shocks. The more recent theory concentrates on dynamic considerations
related to the relation hip between the polioy makers and the private sector
and studies concepts such as the time consistency and credibility of
economic policies. In this study policy making is formulated in the
first-mentioned way and we are mostly concerned with short-run policy
measures. However, we also include some longer-run supply factor into
our model, and in chapter 4 we consider also expectations concerning
future policy measures as affecting current decisions of the private sector.
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2 Basic macroeconomic analysis
under fixed and freely
floating interest rates

2.1 A general accounting framework of financial markets and the real
economy

Our theoretical model deals with the following institutional sectors:
private non-bank sector (symbol p)
banks (b)
central bank (cb)
government (public sector) (g)
foreign sector (f).

The markets in which these sectors operate are the following:
goods (symbol Q)
factors of production: labour (N), interest and dividends (I)
cash (base money) (H)
bank deposits (D)
foreign financial claims, taken here as an asset (F) of the domestic
economy
bank loans (L)
domestic short-term instruments, taken as central bank debt of the banks
(CB) in the old Finnish financial system with no explicit short-term
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money market or asset (M) from the point of view of the private sector in
the new financial system (basically not operating until 1987 in Finland)
securities (S).

As can be seen from this list we have aggregated both over agents and
markets to form a fairly concise description of the economy. Disaggregation
in both these directions is an important element in building of a macro model,
especially that over assets in the general equilibrium tradition ofBrainard and
Tobin (1968), which in principle considers a spectrum of financial markets
forming the transmission mechanism of monetary policy. Of course, in order
to build the model in a meaningful way it should include markets which are
essential in financial intermediation of funds from agents and sectors with a
financial surplus to those with a deficit, it should describe the supply of base
money and its link with the short-term money market, the determination of
the long-term rate of interest and in an open economy present links between
the domestic and foreign financial markets. Our model is built with the aim
that it is able to capture the most essential features of financial processes in
these respects.

We have aggregated the non-bank private sector into a single unit even
though the breakdown of this sector into households and firms could bring us
some new features, but at the cost of making our model still more extensive.
We, however, do not need this distinction because we are mostly concerned
with the links between real expenditures and financial markets without paying
special attention to the potential differences within the private sector in this
respect.

The markets in the above list can also be classified according to the
assumptions concerning the way in which they are assumed to clear. The
tandard case is that a market clear through its own price. In the Keynesian

model we are familiar with the notion that the market for goods may clear
through its volume, i.e. output, rather than through the price of goods,l) and
that in the labour market there is at the prevailing wage rate an excess supply
of labour. As this excess supply does not have an effect on the goods market,
we can treat it as a residual in the Keynesian model.2)

In this study we are also going to deal with a similar kind of a problem
in the case of rationed loan markets where the loan rate is fixed below the
market clearing levels either by design of the monetary authorities or as the
result of a rational choice by the banks, which could be explained, for
example, by the adverse selection and moral hazard behaviour in the loan
markets.3) We can discern cases where this excess demand in the loan markets
has spillover effects on the real economy but in some cases it does not. There
are also financial markets which reach their equilibrium in the sense that the
supply of the asset concerned is perfectly elastic at the going rate, while the
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demand for it depends positively on the rate in this market. Markets of this
type do not constitute a part of the simultaneous system of market equilibrium
conditions in the model. They are markets of a residual character and can in
the solution of the model be substituted away into other equations where these
rates and quantities appear. The most notable markets of this type are the
market for bank deposits, where the banks are supposed to be rationed, and
the market for foreign finance, where we assume that the private sector faces
an infinitely elastic supply curve of foreign finance at the prevailing foreign
interest rate.

One central - perhaps the most important - element distinguishing
between the "old" and "new" financial markets in Finland is the change in the
role of the short-term money market. We make the interpretation that in the
"old" financial system the market for central bank debt of the banks was "the"
short-term money market in Finland up to the early 1980's. This structure of
the short end of the financial markets was quite exceptional in the sense that
the supply of base money was based on a claim of the central bank on the
private sector and that only the banks and the central bank participated in it ­
the non-bank private sector and the government were virtually totally outside
this market. The government only had an indirect effect as did the non-bank
private sector. The foreign capital flows carried out by the domestic private
sector and the government had an effect on the foreign reserves of the central
bank and thereby also on the liquidity position of the banks. The government
deposited a part of its cash balances at the central bank, which had an effect
on the liquidity position of the banks. Typically, the government did not
borrow from the central bank; if it did, this was quite exceptional. In the
primary framework presented in this chapter we can largely refrain from
explicitly specifying the government and its finances. In chapter 3, however,
government finances play an essential role in the short-run properties of the
model.

Let us now present the basic accounting framework which we shall use
in this chapter. To simplify matters, we omit the public sector here and do not
explicitly present the factor markets, except interest income on foreign assets.
The accounting matrix in table 2.1 is the framework to which we are gradually
extending our macroeconomic model.

We are not going to discuss the set-up in detail until the next section,
where we start to build the macroeconomic model systematically in suc­
cessive stages. In the "new" framework the short-term money market consists
of the market for domestic free rate funds in its various forms ofclaims issued
by the central bank, banks, firms and the government and the forward market
for foreign exchange which are all taken to be linked together through
arbitrage between the markets.
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Table 2.1
The basic flow-of-funds matrix*)

Market (sym- Sectors
bol for asset) Non-bank Banks Central bank

private sector

Interest and -icF-l 0 0

dividends (I)
Goods(Q) -y+c(.)+i(.) 0 0

Cash(H) If(.)-H_l 0 -(Hs(.)-H_l)

Bank de- Od(.)-O_1 -(OS _ oo)+D_l 0

posits (D)

-Bank loans z-{Ld(.)-L-l) LS(.)-l-1 0

(L)
-Central 0 -(CBd(.)-CB_l) CBS(.)-CB_l
bank debt
(CB)/

Domestic MP(.)-MP_1 Mb(.)_Mb_l M"b(.)-Mcb-1

short asset

Rest of the Sum
world
itF-l 0

x(.)-m(.) 0

o 0

o 0

o 0

o 0

o 0

(M)
Securities (S) SP(.)-SP-1 Sb(.)_Sb_1 0 0 0

Foreign assetfP(.)-pP_l 0 (pcb.d _ oo)-pcb_l -ca(.) 0

Sum 0 0 0 0 0
*) By the notations Ad, A' wc have denoted lhe stock demand for and supply of Ihe instrumenl A

respectively. The superscript p refers to the non-bank private scctor, b to banks and cb to central
bank. We use these symbols only so as 10 be able 10 distingUish the sector concerned and the
asset/liability nature of Ihe inslrument. Uses of funds from the point of view of Ihe seclor
concerned are denoted as positive entities while sources of funds arc negative. The notation (.)
denotes that there is in general a vector ofexplanatory variables in the behavioural equation. The
subscript -1 denotes the stock of the instrumenl in the beginning of period. The notal ion
AS(Ad) _ 00 implies that Ihe supply of (demand for) the asset is perfectly elastic 31 the prevailing
interest rate. The surplus in the currcnl account is denoted by ca, output by y, consumption c and
investment i, x is exports and m imporlS, ir is Ihe foreign interesl rate and F the 10131 foreign assets
in theeeonomy F - F" + ~b . Note that profits of tbebanks and tbecentral bank are here assumed
to be distribuled to the non-bank private sector (see chapter 3). z is denoted Ihe excess demand
for credit prevailing in the bank loan markel; ec scction 2.3 for more on tllis. If z = 0 we have
lhe case where the loan markel clears through a Oexible loan rate of intcrest. The endogenous
variables, of which there are one less Ihan the number of markets, are from Ihe second row
(market): output (y), volume of bank deposits (0), either excess demand for loans (z) or the loan
rate of interest (it.> , the marginal rate on central bank debt (im) or Ihe domestic shore-term rate,
securities rate (i.), lInd tbc foreign reservcs oflhe cenlral bank(peb) in Ihe case ofa fixed exchange
rate (whieh is presented in Ihe lable), or the exchange rale (e) in Ihe case of a flexible exchange
ratc. The sum of the two first rows is lhe balance of nel lendings by sectors or Ihe lS curve. As
the first row Is just an aecounling identity, we can equivalenlly concenlrate on either the goods
market equilibrium or the IS curve.
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2.2 Functioning of financial markets under interest controls

In this chapter our aim is to derive the basic macroeconomic model and the
variety of macroeconomic outcomes which fixing the interest rate through
administrative controls below the market clearing level and the resulting
quantity constraints, Le. credit rationing, give rise to. Primarily, we think that
credit rationing has spillover effects on the behaviour of the private sector in
the market for goods, Le. on its investment and consumption decisions. But
we must allow credit rationing to have effects in other parts of financial
markets as well. These are based on the fact that controls and rationing in one
market create incentives for the private sector to circumvent rationing by more
intensive use ofother parts of financial markets, Le. to economize on holdings
of assets and to acquire a greater portion of funds from those markets which
are not controlled and which serve as substitutes for the rationed loans.
Depending on the significance of these channels, we can derive something
we call a typology of these various macroeconomic processes as well as a
typology of the outcomes of various macroeconomic policies.

We start with a framework covering the key parts of the Finnish
financial system with emphasis on the bank loan and deposit markets. Later
on in section 2.5 we also introduce a market with free interest rate formation,
which in an interesting way transforms our initial results. It should be kept in
mind that throughout this chapter we concentrate on the case of fixed prices
in the goods market, and similarly in the standard Keynesian manner we
assume that there is excess supply in the labour market at the prevailing wage
rate, which is also taken as fixed. The labour market is accordingly a residual
in the system and is therefore omitted from the considerations in this chapter.
In chapter 3 we introduce inflation and relative prices into the model.

We can well describe the basic setting in the closed economy frame­
work. It is quite straightforward to transform the model into the case of an
open economy, and we are going to do this in section 2.4 below.

We first introduce the simplest framework where we only consider the
operation of the key elements of the financial markets, the markets for loans,
deposits and the central bank debt of the banks. The goods market is added
in the next section. The central bank supplies cash, denoted by H, which for
simplicity is assumed to be held only b~ the non-bank private sector, through
the central bank debt of the banks CB. The central bank sets a rising supply

curve CBs (im), where im is the marginal cost of this debt, for its lending to
the banks. Alternatively, the supply curve is horizontal, i.e. the central bank
pegs its lending rate to a fixed level Urn) (see page 44).

The balance sheet of the central bank is simply
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(1) CB =H,

Le. the supply function of base money is identical with that of the central bank
debt of the banks. The banks have as their assets only loans L extended to the
private sector. The loan rate is denoted by iL. Bank lending is primarily
financed by deposits D held by the private sector. The deposit rate (iD) is set
by a mutual agreement of the banks with reference to their loan rate and the
regulations of the central bank. For simplicity, we take here the deposit rate
as a fixed parameter. At this deposit rate the supply of bank deposits by the
banks is perfectly elastic. The banks also resort to central bank debt CB in
financing their loan stock. A necessary condition for this to happen is ofcourse
that it is profi,table for the banks to borrow from the central bank. We assume
that the situation is of tbis type.S) The behaviour of the banks is constrained
by their balance sheet as follows:

(2) LS(D, iL, im) = D + CBd(D, iL, im) .

(+)(+)(- ) (- )(+)(- )

In parentheses we have the signs of the partial effects in the behavioural

equations. The supply of loans LS depends positively on the volume of
deposits the private sector wants to hold at the banks, and on the loan rate,
and negatively on the cost of central bank finance. The demand for central

bank debt CBd by the banks is a mirror image of the desired loan supply of
the banks.6)

The private non-bank sector holds deposits and cash, financing these
with its financial wealth and with bank loans. As the government debt has not
been introduced so far, the net financial wealth of the ,private sector is zero.
Loans as a negative asset and deposits are taken here as gross substitutes for
each other. The only interest rate which we consider as an equilibrating
variable and which is in this sense relevant for the private sector at this stage
is the loan rate of interest iL. So we have for the private sector behaviour,

(3) Ld (iL) = Dd(iL) +If(iL).

(-) (-) (-)

Now we have a system of three interrelated markets, two of which
produce independent market clearing conditions. The third can be solved from
these two and the budget (wealth) constraints.
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(4) central bank debt CBs(im) = CBd(D, iL, im)

cash If(iL) = CBsD(im)

For simplicity, we have assumed here that output is a fixed parameter
with respect to the operation of the financial markets. The market for deposits
is always in equilibrium on the basis of the above assumptions and
D = D(iL) can be substituted into the market clearing conditions in (4).

The equilibrium in the financial markets can be described with the aid
of figure 2.1. The equilibrium curve for cash HR has a negative slope while
those for central bank debt of the banks CB and the loan market LL have
positive slopes. It can also be readily shown that the e~uilibrium curve for
central bank debt is steeper than that for the loan market. ) To the right of the
CB curve there is excess supply of central bank debt and excess demand to
the left of it. To the right of the LL curve there is excess demand for bank
loans.

Credit rationing is now introduced as a situation where the equilibrium
in the financial markets, i.e. point E in figure 1 cannot be reached because the
loan rate is administratively set below the market clearing level at lL. As we
"move" from the equilibrium interest rate iE to its rationed levellL, financial
markets basically adjust in such a way that the market for base money, or cash
is in equilibrium. This is so primarily because the demand for cash by the

LL =equilibrium for the
loan market

HH = equilibrium for
base money (cash)

CB = equilibrium for
central bank debt of the
banks

Figure 2.1 The operation of financial markets in the basic framework
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private sector determines the volume of the central bank debt of the banks,
and simultaneously also the (marginal) interest rate on this debt, rather than
vice versa, since the public can at will change its bank deposits into cash
balances and vice versa. So, the banks cannot through their demand for central
bank debt directly determine its volume and the volume of cash balances of
the public. Accordingly, at the loan rate of interest lL, the central bank rate is
determined by point A in figure 2.1. But on the basis of what is stated above,
we find that this point A lies to the right of the equilibrium curves for loans
and central bank debt and so in A there is excess demand for loans and a
simultaneous excess supply of central bank debt. The debt of the banks to the
central bank is higher than they desire to have, given the deposits the private
sector wants to hold at this loan rate of interest.

The reaction of the banks to this situation is to curb their lending in order
to achieve a reduction in their central bank debt. And as there is excess demand
for bank loans at point A, the banks can start this process. From equilibrium
condition (4) we see that if the deposits of the public were smalle~ the CB
curve would shift to the right, finally to point A on the Illi curve. ) This is
just what happens as bank lending is reduced from its previous "equilibrium"
level. According to (3), as loans are cut, deposits and cash balances of the
public, taken together, are reduced. We assume that primarily banks reach
their equilibrium through a contraction in deposits. If equilibrium would be
reached through a reduction in the demand for cash by the public, then the
Illi curve would shift to the left and not the CB curve to the right.

It is interesting to note that in our imaginary process initially the banks
were in a situation where, from their point of view, they had too much central
bank debt, which they tried to get rid of by cutting down on their lending.
Through cuts in their lending, however, they finally come to a situation where
they anyway still hold the initial amount of central bank debt.9)

We have seen that under credit rationing the private sector has to change
its deposits - or cash - holdings in such a way as is consistent with the rationed
amount of loans and the controlled rate of interest. We come to the important
conclusion, elaborated more thoroughly below, that the "effective" demand
for financial assets may depend on the loan supply in the case of interest
controls. As mentioned above, another major channel of credit rationing is
naturally the goods market to which the adjustment in behaviour by the private
sector is also reflected. We next turn to combine this with the analysis.
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2.3 A macroeconomic model including the goods market

As we add the goods market to the model, we transform in the flow-of- funds
tradition all the above equilibrium conditions into a flow specification, i.e. we
consider the above asset demand functions to refer to the desired end-of-peri­
od situation. From this we can then determine the desired asset flows (denoted
by the symbol 6. ) during the unit period. In this way we are able to achieve
a consistent set of temporary equilibrium conditions as relationships of the
model.

Now we have the following markets:
goods (symbol Q)
loans (L)
central bank debt (CB)
cash (H).

This is a set of four markets, one of which on the basis of Walras' law
is a residual automatically in equilibrium once the other three are. In this
system of three independent market clearing equations we only have two
endogenous market clearing variables: output y and the marginal rate im on
the central bank debt of the banks, as the loan rate iL is now fixed at levellL.
To describe the situation in the bank loan market and the spillover effects of
credit rationing in other markets, we define a new "market clearing" variable,
the excess demand for credit, denoted by z, which in a pseudo sense equili­
brates the loan market. So we specify the loan market in the following way:

An implicit assumption here is that the loan rate is fixed so low that
there is excess demand for credit, z > 0, and so the actual amount of loans,
which is the smaller of demand and supply, is equal to the supply of loans. A
very essential question analyzed in more detail below is in which markets are
the spillover effects from credit rationing felt. We must start here with a
general specification allowing for credit rationing to influence behaviour both
in the goods and financial markets. As is shown in the following, we can
achieve either a pure Keynesian multiplier model or a monetarist model
depending on the degree to which credit rationing affects these various
markets. The real expenditures E are determined by the function

(7) Ed
= E (y,IL, z) ,

(+)(-)(-)
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where y is the level for output. We have also included the administrative loan
rate in expressions (7), (8d), and (9) even though in a credit rationing case we
should rather have the exogenous stock of credit as an explanatory variable.
But as the credit constraint is here transformed to the form of excess demand
for credit, the loan rate is also included in the behavioural equations (for more
on this see section 5.5.3 below). The model can now be specified to be the
following.

(8a) goods

(8b) loans

(8e) central
bank debt

(8d) cash

y - E (y,11., z) = 0

(+)(-)(-)

z - L\Ld (y,IL) + L\e(D~h..im) = 0

(+)(-) (+)(+)(-)

-L\CBd (D,IL, im) + L\CBs (im) -= 0

(-)(+)(-) (+)

L\!f(y,IL, z) - L\CBs(im) = 0

(+)(-)(-) (+)

As previously, the market for deposits is taken to be always in equili­
brium and the demand-for-deposits function is specified to be

(9) Dd ... D (y,I1., z) .

(+)(-)(-)

The demand functions E, Hand D in the model (8) are rationed effective
demand functions in the sense that they describe behaviour under a binding
credit constraint and therefore have to fulfill the adding-up constraints, which
for the rate of rationing variable z is10)

(10) Ez +Dz + Hz = - 1 .

It is often an open question how the behavioural equations in a macro­
model are derived from microfoundations since different views have been
expressed concerning how strictly macroequations should and could be
derived from microeconomic foundations and aggregated from them (for a
discussion on this see Tobin (1980, pp. x-xi)). Here we simply state that a
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tightening in credit rationing, Le. a rise in z, causes a reduction in effective
demand E in the goods market, which the agents try to mitigate by running
down deposits and cash balances, Le. by economizing on these in a similar
manner as a rise in the interest rate changes the demand for money in the
standard specification.H)

In (8) the goods market equilibrium condition is the sum of the three
financial market equilibrium conditions, as can be readily checked using the
budget constraints of the sectors, and so we can concentrate on the last three
financial equations - i.e. the LM part of the model - which form a system of
independent market equilibrium conditions.12

)

Let us first describe graphically the determination of output y under
rationing as compared to the case of a freely floating loan rate of interest, in
which case we have z =0 in the equations (7)-(9). In order to carry this out
in a simple way, we assume that the central bank pegs its marginal lending
rate to the banks by setting an infinitely elastic supply curve in the market for
the central bank debt of the banks. So now we can reduce the system to consist
of three markets, one of which is a residual.13) It is important to note that in
general the properties of the supply function of the central bank debt have an
effect on the loan supply behaviour of the banks. It can be shown that if this
supply function is horizontal, the bank loan supply does not under certain
conditions depend on the volume of deposits.14)

Let us first analyze the corresponding notional equilibrium curves in

the (y, iL) space (see figure 2.2). Here we have first assumed that L~­

Ly> 0 , Le. that an increase in activity tightens the loan market. Below we
return to consider this assumption and its meaning for the operation of the
model. The three notional equilibrium curves intersect each other at point E,
which is the short-run macroeconomic equilibrium in the case of a free loan
rate of interest. It is also quite easy to see that the equilibrium curve for cash
is located between the equilibrium curves for the loan and goods market.15

)

Let us now proceed to the case where the loan rate is fixed below the
market clearing level at TL and consider at which level of output the rationed
short-run equilibrium could be. Point A on the goods market equilibrium
curve represents a situation which would be realized only if the loan supply
of the banks were perfectly elastic at this rate of interest, and the LL curve
would then in fact be horizontal. But normally, as in figure 2.2, at point A
there is excess demand for credit and simultaneously an excess demand for
base money, Le. the stock ofcash is larger than the central bank debt the banks
desire to have. So point A cannot be an equilibrium in the case of interest
control and credit rationing. On the other hand, output need not contract so
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QQ = Notional equili­
brium for goods market

LL = Notional equili­
brium for loans

IllI = Notional equili­
brium for cash

y

Figure 2.2 The short-run equilibrium in the goods and financial markets

much to produce a notional equilibrium in the bank loan market, Le. point B
on the LL curve is not an equilibrium point either.

The reason for this is that at point B, which lies to the left of the
equilibrium curve for the market for cash, the central bank debt of the banks
is smaller than they desire to have. So the banks are willing to supply a larger
amount of credits than what they would supply at point B in the notional
equilibrium in the loan markets. The public is also willing to absorb the
increased supply ofbank loans as there is excess demand for credit to the right
of the LL curve. We are led to consider point C where the banks want to hold
an amount of central bank debt that is the same as the public holds in cash.

Point C, however, is only one possible equilibrium, but it is quite an
interesting one, as we shall see. We should now take into account the fact that
interest controls and the consequent credit rationing change the behaviour of
the non-bank private sector in the manner described above in (8) and (9),
although they do not change the behaviour of the banks. The rationed
equilibrium can be described by the following diagram 2.3, where, analogous
to the IS-LM tradition, we have as market clearing variables output y and the
excess demand for credit z. We still maintain the assumption of interest
pegging by the central bank in the market for the central bank debt of the
banks. The equilibrium curve for the goods market slopes downward as in the
standard IS-LM framework and the excess demand for loans curve slopes

upward if we assume L~ - Ly> o. It is also important to note that the
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respective intersections of these two curves with the horizontal axis, both
representing cases of no credit rationing, correspond to points A and B in
figure 2.2.

The equilibrium curve for the goods market is

(12) [
dz] l-Ey
- = <0
dy QQ Ez

(13)

and for the loan "market"

[ dz] __ L~ - LbDy > 0 as, because of (10), - 1 s Dz sO.
dy LL 1 +LbDz

As mentioned in note 13, the equilibrium curve for cash in this case is

(14) !feY, z) - H-l - CBd(D(y, z), Tm ) + CB-l = O.

(15)

In a differential form this can be presented as

[dZ]HR = -CB~Dy + Hy > O.
dy CBf>Dz -Hz

The HR curve is sloping upward and is not vertical as long as the
denominator is positive. We return to this below. As above, we can infer that
the slope (13) is smaller than (15). So the equilibrium curve for base money
lies between the equilibrium curves for loans and goods and intersects the z
=0 axis between B and A corresponding to point C in figure 2.2 . It is now
quite easy to see that at the short-run equilibrium ER there is excess demand
for credit, i.e. z is positive. We can also infer that if the HR curve is not
vertical, output at the short-run equilibrium is larger than at point C in figure
2.2 . In terms offigure 2.2 this means that output can be expanded to the right
of the notional HR curve. The reason for this is just the above-mentioned
change in financial behaviour, i.e. in the demand for monetary assets by the
private sector as a result of credit rationing. If we compare output in the
rationed and "free" solutions, we cannot a priori tell in which case it is higher.

Ifboth Dz and Hz were zero, i.e. if credit rationing only had a spillover
effect in the goods market, the HR curve would in figure 2.3 be vertical at the
income level C of figure 2.2 above. The HR curve would assume the position
of the dotted line in figure 2.3. In this case changes in total demand that are
to be financed by borrowing from the banks will not be expansive. They only
lead to a tightening of the bank loan market and are fully crowded out there.
In terms of figure 2.3 such efforts would cause an upward shift in the
equilibrium curve for goods and similarly in the LL curve, but the HR curve
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QQ = Equilibrium for
goods

HH = Equilibrium for
cash

LL =Excess demand for
credits

Figure 2.3 Macroeconomic equilibrium under credit rationing

would remain in its vertical position at income level C. Output is solved from
the equilibrium condition between the demand for cash by the public and the
demand by the banks for central bank debt only, and the goods market is a
residual in this case. In terms of (14) this would mean that the demand
functions for both deposits and cash by the public determine the short-run
equilibrium as they now only depend on output and not at all on the tightness
in the bank loan market. This case is what we can call a "monetarist" version
of the short-run macroeconomic equilibrium under a fixed interest rate.

It is also interesting to consider the other polar case where all the
spillover effects are reflected within the financial market. Now we have
Ez ... 0 and Dz + Hz .. -1. In this case the goods market equilibrium curve in
figure 2.4 is vertical at the income level corresponding to point A in figure
2.2. So in the short-run equilibrium there is excess demand for credit but this
does not cause any repercussions for the real economy. The explanation for
this kind of a situation is that credit rationing is now costlessly absorbed in
deposits and cash holdings, and in this way the private sector can smoothly
finance its desired expenditures by running down its deposit and cash balances
to compensate for the lack of credits. Policy measures by the monetary
authorities, Le. changes in the interest rate on central bank debt of the banks,
are futile in this case. This could perhaps be the situation if credit rationing is
not severe and the private sector considers credit rationing to be a temporary
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phenomenon. If it is considered to be permanent, real expenditures are likely
to be affected by it, too.

Let us also consider the special case where Dz = -1, Hz = 0 . In this case
changes in the credit supply are reflected fully in deposit holdings, Le. we
have

(16) 1.

In effect this would mean that loans and deposits are perfect substitutes
for each other from the point of view of the public. It is easy to understand
that the banks, taken as a group, are now willing to satisfy all the demand for
credit by the public, as they are not forced to run into a larger volume ofcentral
bank debt if they expand their credits. This means that the credit supply curve
is horizontal at the interest rate lL in figure 2.2 . These cases are analogous to
the Keynesian liquidity trap case as monetary policy totally loses its power
to affect the real economy.

Let us conclude this section by describing the operation of the bank loan
market under rationing. In general, the situation in the bank loan market is
depicted in the following manner (see figure 2.5). At the interest rate lL there
is z amount of excess notional demand for credit. The "effective" demand for
loans, however, is equal to the actual supply of them, because if the other
markets are in the rationed equilibrium, the loan market is too as a result of
Walras' law. The situation can be described in such a way that the effective

demand for credit (the dotted line) becomes vertical at the loan rate it because
at rates lower than this the private sector will take the amount La of loans
actually supplied by the banks. l 6)

We have not yet paid any attention to the possibility that the loan rate
of interest is fixed in such a way as to produce an excess supply of loans,
which is of course entirely possible. It is important to note that in figure 2.2
we have drawn the curves in such a way that they intersect at a point E, where
the equilibrium rate of interest is higher than the rationed level TL. It is,
however, possible that the equilibrium curve for goods would be located so
much to the left from its position in figure 2.2 that the intersection E would
lie below the levellL. In this case the solution for output would be on the QQ

curve and there would be excess supply of bank loans and excess supply of
base money.
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Figure 2.4 The case with spillover effects of credit rationing only in the
financial markets
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Figure 2.5 The bank loan market under rationing
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2.4 The basic model in an open economy framework

It is quite straightforward to transform the model to the case of an open
economy under fixed exchange rates. The money market equilibrium condi-

tion has to be transformed to include the foreign reserves Vb of the central
bank as one source of the base money supply (see table 2.1). Accordingly,
the equilibrium condition for cash in (8) is now replaced by

The change in reserves is the sum of the surplus in the current account,

denoted by ca, and the capital imports from abroad -L\FP, where FP is the (net)
foreign assets of the private sector. We take the former to be simply a negative
function of output y and foreign borrowing to depend negatively on domestic
output and positively on the tightness in the domestic bank loan market. As
mentioned above, we assume that the supply of foreign loans to the domestic
private sector is perfectly elastic at the prevailing international interest rate if.
The banks do not directly operate in the foreign financial market as they are
required to have a closed currency position against the domestic currency (for
more on this see section 9.1). So we have

(18) L\Vb
"" ca(y) -L\FP(y,IL, z, if) .

(- ) (+)(- )(-)(+)

The goods market equilibrium curve also has to be transformed so that
net exports x-m, which like ca depends negatively on domestic output, is
added as one item of total demand to (8a). Foreigners are not assumed to
participate in the domestic financial markets as investors. Interest income on
foreign assets is not explicitly treated here (see chapter 3 where this is done).

This change in the model to the open economy context does not change
the signs of the slopes of the equilibrium curves considered above. The above
considerations concerning the spillover effects of credit rationing can now be
supplemented by the new element of foreign borrowing, which at least to
some extent - possibly even completely - reduces the effectiveness of domes­
tic monetary policies. If the credit rationing were to be completely offset by

a change in foreign borrowing, we would have F~ .. -1, Ez .. 0, and we would
again come to the case considered above in figure 2.4 where the goods market
equilibrium curve is vertical and monetary policy is totally ineffective.

If there is a rising supply curve for the central bank debt of the banks,
we have some sort of intermediate case between sterilization and accommo-
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dation of monetary shocks arising from fluctuations in export revenues or
capital flows. If there is a capital outflow and deposits go down, the domestic
component of the base money supply increases, see (17), but this leads to a
higher interest rate on the central bank debt of the banks and efforts by them
to reduce it. Normally these lead to a reduction in the debt after the following
tightening in the bank loan markets, reduced absorption and increased capital
inflows, and then finally also to a reduction in the domestic component of the
base money supply.

Let us now turn to the model presented above in (8) transformed in the
way stated above into the open economy context. As above, we analyze the
working of the economy by concentrating on the "LM part" of it, i.e. on the
equilibrium conditions for loans, central bank debt of the banks and cash. The
market for goods is the residual one in the spirit of Tobin (1982). Now we
return to the more general case where the supply curve of central bank finance
is rising. The Jacobian of the system is now

(19)

market:

loans
central bank debt

cash

market clearing variable:

z
im
y

Let us denote this Jacobian by A and its elements by aij.
Above we have reached the idea concerning dynamics of an economy

under credit constraints according to which excess supply of or demand for
central bank debt by the banks is an important element in this, as simulta­
neously there is a notional excess demand for goods prevailing in the goods
market. If the actual central bank debt is smaller than is optimal from the
banks' point of view, there is an increase in bank lending. Simultaneously, as
there is excess demand for bank loans, bank lending can be expanded and the
demand for goods rises, Le. output is expanded. This suggests that the
dynamics of output can be specified in the following way

Let us further suppose that both the interest rates z and im adjust
instantaneously to their equilibrium values. The single characteristic root of
the dynamic system can be solved from the following characteristic equation
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(21)
all a12

o= -ha21 -ha22
a31 a32

an
-ha23- A
a33

This can be further solved and written in the following form

where d is the determinant of the Jacobian. In (22) the expression in the
brackets is negative on the basis of the signs presented in (19). As Ais required
to be negative in order to reach stability, we can derive from (22) the result
that the determinant d of (19) should be positive. As can be seen from (19),

the sign of IA Iis in general ambiguous, if aB ( = -L~ + LbDy ) is negative.
Above we first made the assumption that the reaction of the loan demand

to a change in output is stronger than that of the loan supply, i.e. that

L~ - L~ > 0 . If we make the reverse assumption that the loan demand reacts
negatively to output which is also conceivable, we arrive at the important
conclusion that the Jacobian A in (19) is a dominant diagonal matrix en­
countered often in a general equilibrium context (see e.g. Arrow and Hahn
(1971», and also in the temporary general equilibrium macroeconomic model
by Tobin (1982). A dominant diagonal matrix has positive diagonal elements,
negative off-diagonal elements and positive column sums. Its determinant is
positive. This holds also if one of the columns, i.e. that related to income y,
is replaced by nonnegative elements, at least one of them being positive (see
Tobin and Brainard (1963) and Tobin (1982».

In (19) we come to this situation if we make the above-mentioned
reverse assumption concerning the dependence of excess demand for loans
on output. The column sums refer to the effects of the interest rate variables
and income on the QQ curve. The former should be positive, as they are
normally in an outside money model with financial markets (see Tobin
(1982». In our case one of them is the effect of the central bank interest rate
im, which in our system is not directly included in the expenditure function
of the private sector. However, we can easily derive the result that the
determinant of (19) is positive if aB is positive.

Our initial assumption L~ - L~ > 0 means in terms of figure 2.2 that the
private sector is able to move in an expansive manner into the credit rationing
area, i.e. to the right ofpoint B, and usually also to the right of point C towards

higher income levels. The reverse assumption L~ - L~ < 0 means that the LL
curve in figures 2.2 and 2.3 slopes downward and that output in the short-run
equilibrium is smaller than what would be consistent with a notional equili-

31



y

Figure 2.6 The short run equilibrium under a free loan rate of interest as the
LL curve is downward sloping. For explanations, see figure 2.2 .

z

y

.'

Figure 2.7 Macroeconomic equilibrium under rationing and a downward
sloping LL curve. For explanations, see figure 2.3 .
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brium in the loan market. 17) In this case the private sector is "forced" to step
into the excess demand for credit area to the left of the LL curve. We have
reproduced this situation in figures 2.6 and 2.7, which correspond to figures
2.2 and 2.3 above.

Let us make one comparative statics analysis with the aid of the model.
As discussed above, the properties of the model with respect to the effects of
policy measures crucially depend on whether an increase in expenditure
which simultanously leads to an increase in the demand for bank loans is
expansive or neutral with respect to output. Now it is quite easy to see that an
increase in autonomous expenditure that the private sector tries to finance by
an increase in their loans, is in the case of credit rationing expansionary if and

only if the sum of Dz and Hz + F~ differs from zero, Le. is negative. IS) The
intuition behind this result is that either through a reduction in deposits or cash
or through increased foreign borrowing the private sector "can get the
expansion started" once it "realizes" that there are no extra bank loans

available. In the sequel we consistently assume thatL~ <0, i.e. that an increase
in income leads to a reduction in the demand for credit.

2.5 Introduction of non-rationed parts offmancial markets into the
model

We now increase the realism of our model by allowing for the fact that,
irrespective of the dominating position of the bank loan market in Finland,
there have been submarkets within the financial markets where no interest
controls are set by the monetary authorities. Let us call this market in general
the securities market, or S market, and suppose that both the banks and the
private sector can potentially invest funds in this market. We can imagine that
this role is played, for instance, by the government bond or stock market. The
introduction of this market of course "changes" the behaviour of the private
sector and the banks in all other markets as well. Foreigners are not assumed
to participate in this market. The equilibrium condition for this market is
now 19),

(23) t\Sp(y,IL, is, z) + t\S\D,IL, is, im) = 0 ,

(+)(- )(+)(- ) (+)(- )(+)(- )

where the first term is the net demand for the asset S by the non-bank private
sector and the latter that by the banks, with is being the rate on the asset S.
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Alternatively, we can assume that there is a fixed outside flow supply
of S, e.g. through the government budget deficit, if S is identified to be the
government bond market. If we now add equation (23) to the op n economy
version of the model (8) and transform the rest of the equilibrium conditions
accordingly'2we can then engage in a repeat analysis of the model along the
lines above. 0)

We seek to discuss here the S market from the point of view of the
potential role of the securities market in the transmis ion 0 monetary policy.
We may find a variety of outcomes in this respect depending on whether tbe
banks invest in the S market or not, whether the non-bank private sector u
this market in order to reduce the effects of credit rationing, and how large
this market is in volume as a ratio say, to the financial wealth of the private
sector. In a broader context rationing in the bank loan market creates incen­
tives for the private sector to use and form other financial instruments and
markets instead of the rationed one. Market developments are endogenous
reactions i.a. to financial regulation by the monetary authorities, but we do
not in this section delve any further into this interesting area. We simply
assume the existence of an S market with a certain volume and only seek to
make some simple comparisons concerning the role of a "free" securities
market in a macro context.

The effectiveness of monetary policies quite clearly depends on the
degree ofsubstitutability between bank loans and the as et S just as it depends
on the possibilities to raise foreign finance. Let us now turn to consider h w
the short-run equilibrium will change as we introduce the S market into the
model. The model in this enlarged version is the following. Once again to
make matters somewhat simpler we stick to the case of a fixed central bank
rate in the market for central bank finance of the banks. Let us solely
concentrate in the rest of this chapter and the next on the case where tbe banks

do not participate in the S market, so we can omit the Sb function from (23)

and denote sP by S.

y - E(y, lL, is, z)- x + m(y) ... 0

(+)(-)(-)(-) (+)

~S(y, IL, is, z) '" 0

(+)(- )(+)(- )
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(24)

z - LlLd (y,IL, is) + LlLs(D, IL, lm) 0

(-)(-)(+) (+)(-)(-)

LlH(y,lL, is, z) - Ll~b(y, lL, is, z)

(+)(-)(-)(-) (-)(+)(+)(+)

-LlCBd(D, IL, lm) 0

(-)(+)(-)

The demand for deposits equation is now specified to be the following

(25) llD = LlDd
= D(y, IL, is, z) -D-l .

(+)(- )(-)(- )

We reduce the system to consist of the same equations as above in (8)
by solving the securities rate is from the equilibrium condition for the S
market and substituting it then into the equilibrium conditions for goods and
cash. In order to economize on notations, let us simply denote the equilibrium
curves for goods and cash in (24) by f and g respectively. So we have primarily
on the basis of (24),

(26) f(y, is, z) = 0

(+)(+)(+)

for the QQ curve and

(27) g(y, is, Z,lm) = 0

(+)(- )(- )(+)

for the RH curve. The QQ curve is transformed to the following differential
form

(28)
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(29)

(30)

, ,

.'

The slope of the equilibrium curve for the market for cash is now
accordingly

[dz ] = _ gy-Sy(gis/SiS) .
dy HR grSz(gis/Sis)

From (26) and (27) we can derive the following expression for the effect
of a change in monetary policy on output

~ grm

dim = (-[~;]QQ + [~;]HR) ~'

where grm = - CB~m and gz is the denominator in (29). From this we can
infer that the effectiveness of the monetary policy is reduced if the denomi­
nator in (30) increases in absolute value as the numerator remains unchanged
when the S market is introduced. Definitely, the power of domestic monetary
policies is reduced if the QQ curve becomes steeper. The effect of a change
in the slope of the HR curve is more complex because gz is also included in
(29) as its denominator. Ifgz increases in absolute terms, the slope of the lllI
curve becomes smaller and also (30) becomes smaller in absolute terms.
Monetary policies become weaker. If, however, ~ remains unchanged and
the numerator in (29) diminishes, we see that the monetary policy becomes
more effective. The intuitive reasoning behind this result is the fact that as the
demand for money and deposits and for foreign assets become less dependent
on income, monetary impulses allow for greater changes in real activity.
Normally, it is understood that effectiveness of monetary policies is reduced
if we introduce new financial markets and financial intermediation (see e.g.
Tobin and Brainard (1963».21) Monetary impulses are then more easily
absorbed in the financial markets instead of the goods market.

The adding-up restrictions, which are an integral part of a flow-of-funds
model, also have to be satisfied as a new market is introduced into the model.
This usually means that the interest rate and income effects in the "old"
markets have to change simultaneously. An intuitively obvious result from
this kind ofan enlargement of the model is that this new market to some extent
bears the burden of credit rationing, i.e. that Sz < O. As a consequence, the
dependence of real expenditures on credit rationing is likely to be reduced. It
is less clear how the demand for other financial assets, i.e. deposits and cash
holdings and foreign borrowing, will change so let us keep them unchanged.
The dependence of real expenditures on income, i.e. fy, may also change as
the S market is introduced and expenditures can be financed by asset holdings
in this market. It is now quite clear that with the arsenal so far presented we

36



can only make some loose statements on the possible changes in the locus of
the equilibrium curves 22). Let us therefore assume that the derivatives fy and
gy remain unchanged in the transformation of the financial markets. Because
of the adding-up constraints we then have Sy= O. Tlus roughly corresponds
to the situation in the government bond market in Finland (see chapter 7
below).

As can be seen from (28), however, the power of the monetary policy
is not automatically reduced in the sense that the QQ curve would become
more vertical as the securities market is opened. As a countereffect to the
likely reduction in the importance of the rationing channel we have now the
interest rate in the S market as a new element within the monetary policy
transmission mechanism.

The term appearing both in the numerator and denominator of (28) can
written as

(31)
fis Eis
-=-->0.
Sis Sis

Ifwe make the assumption of gross substitutability between the assets,
the absolute value of this ratio would be less than unity. In the case where
Sy = 0, and if there is a shift in the spillover effects of credit rationing from
the goods market to the securities market as a result of the introduction of the
S market, we can derive the result that the QQ curve becomes steeper, the
steeper the less elastic real expenditures are with respect to the securities rate
is.

This is not the full story, as we must combine the change in the slope
of the HR curve with that of the QQ curve. The term appearing both in the
numerator and denominator in (29) can be written as

gis (H + FP - CB~ D)is
(32) -= <0.

Sis Sis

If Sy = 0, we come to the conclusion that, if the spillovers of credit
rationing to the "old" financial markets remain unchanged, the HR curve will
get flatter through a rise in the denominator in (29). The overall result would
then be a reduction in the effectiveness of monetary policy. The HH curve
will, for example, be all the flatter, the higher the substitutability between the
foreign liability and the domestic S asset.

We have in this chapter presented a basic macroeconomic analysis of
an economy under effective interest controls and credit rationing and com­
pared it to the case of a freely floating interest rate in the loan market. We
next turn in chapter 3 to analyze short-run macroeconomic policies systemati-
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with the aid of the model, first in the present version of fixed prices and then
in the model incorporating inflationary conditions.

Notes

1) See a recent analysis of this by Patinkin (1987).
2) To be precise, this is also based on the assumption thallhe propensities

to spend out of wage and non-wage incomes are the same. This assump­
tion implies that only interest income and dividends on bank profits are
considered as the facior revenues in our model.

3) See the analysis on this by Greenwald and Stiglitz (1987b) and Bester
(1987). For a recent analysis of the IS-LM framework including the
banking sector with free formation of interest rates see Bernanke and
Blinder (1988).

4) Thus, throughout we abstract away cash balances held by the banks; their
liquidity consists primarily of central bank financing.

5) This is not self-evident as normally the loan rate has been lower than the
average and marginal rates on central bank debt. This imposes some
constTaints on the specification of the model for the banking sector, e.g.
that there are other revenues than interest payments related to loans or
that an expansion in lending increases also deposits which lowers the
effective financing costs of marginal lending. See more closely section
9.2. on these issues.

6) From (2) we can derive the following adding-up constraints binding the

behaviour of the banks Lb-CBi)= 1,LfL - CB~L and L~m = CB~~ .The
partial derivatives are here denoted by a subscript. The partial derivatives

Lb and-CB~are taken to lie between zero and unity. Bank behaviour is
derived in more detail in section 9.2.

7) The slope of the LL curve is

(Sa)
d
d.iL -Um sdi 11 I I 11 ILL = 11 > 0, as LD S 1 an L1L ~ D1L ,

lm -L1L + LbDiL + Lt
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and that of the CB curve

diL I CB~m - CB?m
(5b) dim CB = CB~DiL + CB?L > 0 .

It can be easily shown on the basis of (2) that the numerator in (5a) is
smaller than in (5b). The difference between the denominators is

-L?L + DiL , which is positive on the basis of (3). So, altogether we can
derive the property mentioned above that (5a) is smaller than (5b).

8) Note that the LL curve shifts to the left from its position in figure 2.1 as
depo its are decreasing.

9) In a broader perspective we can think that the goals of the central bank
are linked to the loan supply behaviour of the banks. So if the banks fulfill
these by cutting their lending, they may also expect a reduction in the cost
of their central bank finance later on.

10) The budget constraint is initially E + ~H + ~D = Y+ ~L, which can be

transformed into the form E(z) + ~H(z) + ~D(z) -~Ld = Y- z, which

produces the constraint (10). Note that in (8b) ~Ld is the notional demand
for credit by the public.

11) The signs of the partial effects of the loan rate in the rationed behavioural
equations (7), (8d), and (9) of the non-bank private sector are the same as
those of credit market tightness. The reason for this is that the loan rate,
with z given, describes a notional element of behaviour present in the
equations (on this see section 5.5.3).

12) Note that the profits of the banks and the central bank are omitted at this
stage, and are implicitly assumed to be distributed back to the non-bank
private sector.

13) In this case the equilibrium condition for the central bank debt is changed
to be one of the residual markets as now this market is always in
equilibrium at the rate pegged by the central bank. The volume of the
central bank debt is determined by the demand for it, and this is substituted
into the equilibrium condition for cash in (8) (see (14) below).

14) For more on this see sections 5.2 and 9.2 below.
15) The slope of the equilibrium curve for loans is

[
diL] L~ - LbDy

(11 a) cl = Ii > 0 and for cash
y LL -L1L + LbDiL +aL

39



, .

,"

(lIb) [~yL] HH = ~CB~Dy ~ H
y

> O.
CB DiL + CB1L - HiL

The denominator in (l1a) is the same as that in (Sa) and is therefore
positive. The difference between the numerators of (l1a) and (l1b) is
Ey - 1 , which is negative, and the difference between the denominators
is - Eiv which is positive. So, by combining these we get the result stated
in the text.

16) This interpretation is based on professor Patinkin's analysis of Walras'
law and the labour market in the standard Keynesian model, see Patinkin
(1987).

17) If the LL curve is downward sloping, we can quite easily show that it is
less steep than the QQ curve.

18) This result can be derived with the aid of Cramer's rule; see note 7 on
page 70. The numerator in the ratio of determinants in Cramer's rule is

CB~DzCBfm - (-CB~m + CBfm) (Hz + F~), from which the stated result
can be derived.

19) Note that we specify here the flow demand for securities to depend
positively on the flow of sources OffUllds (income) rather than negatively
as in the standard stock specification, where income represents only the
transactions motive.

20) In principle, we could think of the possibility that introduction of the S
market does not enlarge the system but changes its character in the sense
that one of the equations is in fact linearly dependent on the others, so that
there are only three independent market clearing equations in the model.
The mo t obvious candidate for this role is the securities market. If
securities were perfect substitutes for bank loans, these two would in fact
form one market.

21) Kanniainen (1976) reached the same conclusion if there are trade credit
flows.

22) Alho (1989) presents an analysis of the consequenses of the liberalization
of the credit market and the emergence of the short-term money market
on the effectiveness of fiscal and monetary policies in an optimizing
framework based on portfolio theory. The general outcome is that both
monetary and fiscal policies, when the budget deficit is financed from
abroad, are likely to lose in effectiveness, while the case is the reverse
with capital income taxation.
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3 Analysis of short-run
macroeconomic policies

3.1 Policies under fixed prices

Let us now proceed to consider the effects of some policy measures in the
framework presented in chapter 2. In order to be able to analyze fiscal policies
as well, we introduce government expenditure, revenues and the government
budget constraint. We now specify the S market to be the government bond
market so that we can discuss the domestic financial aspects of fiscal policies.

Let us simply specify that nominal taxes T in period t are collected
according to a proportional tax function

(1) T = aY, 0 < a < 1 ,

where Y is the nominal taxable income of the private sector (non-banks and
banks together), see (3) below. Alternatively, we could have a progressive
tax system where the tax rate rises as income grows. This would complicate
the derivations below quite a lot, and so we have decided to use here a
conventional specification for the tax function.

The government has real expenditures g. The budget deficit of the
government is financed either by borrowing from the S market, the share of
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which in financing of the deficit is as, or from the central bank (with share
acb) or abroad (af). The government debt to the central bank is denoted by

CBg and the foreign assets of the government by Fg.
The interest income on financial assets, i.e. on bank deposits and

government bonds, is tax exempt in the Finnish tradition, while interest
expenses on domestic and foreign loans are tax deductible. Bank profits are
simply assumed to be distributed back to their owners in the private sector
during the unit period. This allows us to omit interest incomes and payments
from the disposable income of the private sector; only their different treatment
in taxation has to be taken into account.

Profits of the central bank are assumed to be distributed back to the
government. These profits are

where the first term represents interest payments by the banks on their central
bank debt. In the second term e is the (effective) exchange rate, i.e. price of
a unit of foreign currency in terms of home currency. All interest payments
are assumed to be based on asset stocks at the end of the previous period,
denoted by the subscript -1.
The government deficit in nominal terms is now the following: 1

)

Here P is the price ofdomestic expenditure and pd that of domestic production
(see section 3.3 below). By b is denoted the coupon on a perpetual bond, the

number outstanding of which is sg. There is assumed to be an inverse
relationship between the market price q and the rate of return is on a bond.
The rate of return is on a unit of securities held from a period to the next is
the following

(4)

where !J.qe = q+1 - q is the expected change in the priceofa bond. We assume

that (aislaq) < 0 , i.e. that the elasticity of the expected future price q~1 with
respect to the present price is less than unity in order to be able to derive the
"usual" properties of macroeconomic models.2)

The deficit is financed by government borrowing in the following
manner:
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(5) -e~Fg 0= af Defg

~CBg 0= acb Defg ,

as + af + acb = 1 .

For simplicity, we have omitted government borrowing from the banks
and government deposit holdings at banks. These features could easily be
handled in the model. In the specification of the equilibrium conditions in the
model (2.24) (formula (24) in chapter 2) we have to add the government
expenditure g to total demand for goods, the flow supply of the S asset to the
equilibrium condition for this market, and government borrowing from
abroad and from the central bank as sources of the base money supply. In this
section we assume fixed prices and therefore set the price indices in (3) to
unity.

The Jacobian of the system is now

Market Variable

Goods -Eis -Ez -(E)ypd (ypd)jm 1 + my - Ey

Securities Sis Sz (S)ld(ypd)im Sy + ase is

Loans - L~s + LhDis 1+ LhDz Um+a -L~ + LhDy z

Central d -CB~Dz (-CB~m + CBfm) + b -CB~Dy im-CBDDis
bank debt

Cash His+FPs Hz+F~ -cBfm+c d y
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where yPd is the disposable income of the private sector (see (14) and (16)
below) and3)

d ... Hy + Fy - cay + (acb + af) e < o.

The surplus ca in the CUTren t account is now x - m(y) +

ire (FP +~ +F b) -1 . The derivatives Ay of the asset demand functions with
respect to output can be further written as (1 - e) (A) ypd , see more closely
(17) below.

The elements in the third column need some explanation. In general,
we have described the flows of interest income and expenses so that they are
based on tbe prior period's stocks but tlle current period's interest rate which
means that the instrument concerned is of the variable interest rate type. The
income effect of a change in the marginal rate im on the central bank debt CB
is calculated as follows. On the basis of the supply function of central bank
debt specified in (8) below we first integrate it to derive the average interest
rate ICb ... ho +(hl/2)CB during the unit period. The interest payment by the
banks on their central bank debt can then derived to be

(6) icb(CB-1)=lcbCB-1 = hoCB-1 + (h1/2)CBCB-l ... lf2(ho + im)CB-l .

This gives us the result (ypd)im = -h(l-e) CB-l < 0 . The sum of the

four elements in the third column of the Jacobian is the corresponding partial
derivative of the equiHbrium for the goods market and is positive. Because
the off-diagonal elements are negative, the diagonal element in this column
has to be positive.

As above, we concentrate on the last four equations in the system and
treat the goods market equilibrium condition as a residual. We can now
specify the elements of the Jacobian, denoted as the A matrix, to be of the
following sign
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Goods + + + +
Securities + + is

(7)
Loans + + z
Cb debt + + im
Cash + y

The goods market equilibrium is the sum of the four financial market
equilibrium conditions.4) Referring now to what was said above, we impose
on (7) the condition that it is a transformed dominant diagonal matrix with
one column, i.e. that for output y, replaced by elements of a positive sign. All
principal minors of the system are of the dominant diagonal type, i.e. their
determinant is also positive. This ensures that the determinant ofA is positive.
This can be established by expanding the determinant by the fourth column.
All cofactors in the expansion can be proved to be positive.

We now analyze the consequences of some basic policy measures on
output with the aid of this fix-price model. Therefore, we specify the supply
function for the central bank debt of the banks to be of the following kind:

(8) im = ho+hICB, hI ~ 0, i.e. CBs
= hil(im - ho) .

The measures to be considered are:
a) an upward shift by dho in the marginal interest rate curve of the central

bank debt of the banks (i.e. a downward shift in the supply curve ofcentral
bank debt). This reduces the disposable income of the private sector by
V2(1-e)CB-I and the government deficit by the same amount. For the
moment let us abstract from these income effects (for more on this see p.
61 below).

b) an increase by dg in public spending financed by borrowing from abroad
(symbol dgl f) or alternatively from the central bank (dg I cb).5)

c) an increase in public spending financed by issuing bonds (dg IS).

d) an increase in public spending financed by an equivalent increase in
taxation, i.e. de - dg / Y.

In addition to these we consider:
e) an increase in private expenditure financed by borrowing from the do­

mestic banks (dElL).

The system with the impact effects is now the following6
):
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o
dElL

o
o

dglS

o
o
o

o
o
o
dg If, cb

A

dis 0
dz 0

dim hi1dhO
dy 1

-hi dho

Here A is the Jacobian in (7).
In the analysis we use Cramer's rule and the technique of partitioned

matrices.7) We can derive the following result concerning the impact effects
of changes in monetary and fiscal policies:

(9)

(lOa) ~
dho:S: 0

(lOb) Ell ~I >0
dg f = dg cb

(lOc) ~dd I ~ 0, (lOb) > (lOc)
g S

(lOd) ~dd I = dg ~ 0, (lOb) > (lOd)
g dT

(lOe) ~IdE L ~ O.

The result (lOa) can be derived by fir t adding the fourth row to the third
in the numerator matrix of Cramer's rule and then expanding the determinant
by the fourth column. By a direct calculation it can also be shown that if tbe
income effects related to the cost of central bank debt can be ignored,
monetary policy is totally ineffective as a stabilization tool if Ez = Sz = 0 ,
wbjch is a generalization ofthe resull stated in chapter 2 to the situation where
we have introduced the ecurities market. Similarly an increase in government
spending, if it is financed io an expansionary way from abroad, leads to an
increase in output. This result (lOb) follows from the fact that the upper left
corner 3 by 3 matrix All is also a dominant diagonal matrix, as can be easily
checked. The effect on output (even though naturally not on foreign reserves
of the central bank) is identical whether the government instead takes recourse
to borrowing from the central bank.

We are also able to derive the result that an increase in government
spending financed by issuing securities (bonds) is expansive, a result reached
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in the standard case (see Tobin (1982». This result can be derived by a direct
expansion of the determinant in tbe numerator of Cramer's rule. From (9) we
can derive the result that an increase in government expenditure financed by
issuing securities is fully crowded out if credit rationing does not have
spiJIover effects to the demand for deposits, base money and foreign assets
and if a rise in the S rate does not lead to a monetary expansion e.g. through
increased foreign borrowing, Le. we have the result

(11) IfSz = Dz = Hz + F~ = 0 and Dis = (His + FPs) = 0 then ~dd I = O.
g S

An increase in public spending financed through an equivalent increase
in taxation is also expansionary, which is a result of the fact that the corre­
sponding right hand side vector in (9) consists of positive elements. When the
fourth column of the Jacobian is replaced by this vector, the resulting matrix
is again a transformed dominant diagonal matrix discussed in section 2.4.
above with a positive determinant. An increase in private spending which is
to be financed from the bank loan market is also expansive. This last result
was discussed already above in section 2.4. An increase in real expenditures
is totally crowded out in the financial markets if credit rationing does n.ot have
any spillover effect in the financial markets, i.e. we have the result

We can also prove that the multiplier of government spending related
to borrowing from abroad or from the central bank is higher than the
multipliers related to tbe two other ways of financing government expendi­
ture. These results are derived by first subtracting the corresponding right­
hand side vectors in (9) from each other and then calculating with the aid of
this the difference between the determinants in the numerator of Cramer's
rule. The result that an increase in government spending financed from abroad
or the central bank is more expansionary than a securities financed expendi­
ture is then derived by addiJlg the fourth row to the first and noting that
resulting three by three upper left corner matrix is a dominant diagonal matrix
with a positive determinant. The comparison between financing from abroad
or the central bank and by taxes is carried out by noting that the difference
between the right hand side vectors in (9) is a vector with a positive fourth
element, other elements being negative and the column sum being positive.
When this vector is substituted into the numerator matrix in Cramer's rule,
we can derive the result that it is again a dominant diagonal matrix, the
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determinant of which is positive. This gives us the stated property between
the multipliers.

3.2 The model with a variable price level and inflation

So far we have operated with a fixed price level and accordingly with no
inflationary expectations. Tt j now tit le to transform the model in such a way
as to allow for a variable price level and inflation. [n order to carry this out
we have to consider two major element in the model. First, how does inflation
affect financial portfolio behaviour, and secondly, how is it linked to the goods
market equilibrium? Let us start with the former problem.

As before, we treat the private sector a a single unit, which makes the
derivations below somewhat simpler. Of course, by doing so, we la e the
chance to discuss the potential effects of changes in income distribution
between firms and households on the results of the model. Modifications of
the model to include also the sectoral division of the private sector would,
however, complicate the analysis substantially. We have therefore decided to
omit this issue here, but we shall return to it below in the empirical analysis
in the subsequent chapters.

The real wealth of the non-bank private sector is

(13) wP =wP/P = (qsg + PK + H + D + eFP - L)/P .

Here K is the volume of the capital stock used in production and P the
domestic price level, i.e. price of domestic expenditure (see section 3.3).

The flow of real income yP of the non-bank private sector as bank profits
are distributed back to the non-bank sector is (see section 3.1)

(14)
yP

Yp =- whereP ,

yP _ pdy + ifeFP-1+ bS~l-icb(CB_l) - O(pdy + ifCF~l-iDD_l-icb(CB-l)).

The flow of real income of the p ivate sector is the value of production
plus the net interest income from abroad, the government and the central bank
less taxes. The tax function was introduced above in section 3.1.

The budget constraint of the private sector requires that the value of all
uses of funds equals the value of all sources of funds, including capital gains,
during each period. This condition can be written as follows:
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where wP is real wealth at the end of period, c is the real flow of consumption
and d the rate of depreciation of the capital stock, p is the rate of inflation in
the period, p = P/P-1-1 ,and e'"' e/e-1 -1 and q- q/q-1-1 are the rates of
devaluation and appreciation of the S asset, respectively. We approximate

(1 + pr1 by 1-p. We can now write (15) approximately as follows ifwe omit
the second order terms

(16) P PP' p' . ePP
(w - W-1) + c =y - PW-1 + (p - d)K-1 + e (T)-1

. qsg
+ q ( P ) -1·

It is appropriate to denote the right hand side of (16) as the real

disposable income ypd of the private sector, it is equal to the flow of real

income yP less the net loss in the real value of net wealth added to the capital
gains on the productive capital stock and on foreign assets and long-term
financial assets. In other words, the real disposable income is equal to the flow
of real income added to the real capitaltffains on the various assets. Capital
gains are taken to be totally tax exempt.

We now specify the desired financial asset stocks of the private sector

which refer to the components of the end-of-period real wealth wP (see our
definition in (13)). The asset demand functions (17) are homogeneous of
degree one in the price level P, and they can be expressed as a product of P
and the real demand functions. The asset demands depend on the vector of
nominal interest rates: is, z, iD (deposit rate), if and iL. The yield on cash H
is zero, and the expected inflation rate is pe, which is the nominal yield on
goods.9)

T~/P h( P pd. .....lr = W-1 + Y ,IS, z, ID, If, IL, pe)

(+) (- )(- )(- )(-)(- )(-)

Dd/P '"' d(w~1 + ypd, is, z, iD, if, iL, Pe)

(+) (- )(- )(+)(- )(- )(- )
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(17) qSgdJp =S(W~1 + yP<!, is, z, iD, if, iL, Pe)

(+) (+)(-)(-)(-)(-)(-)

ePP<!/P = f(w-
IP

+ yP<!, is, z, iD, if, iL, pe)

(+) (- )(-)(- )(+)(-)(-)

K
d = k(W-I + yP<!, is, z, iD, if, iL, pe)

(+) (-)(-)(- )(-)(- )(+)

-LdJP= I(W~1 + ypd, is, iD, if, iL, Pe)

(+) (-)(- )(-)(+)(-)

This formulation of asset demands implies that here we do not consider
adjustment towards the optimum, which is a key part of the empirical model.
Note that the demand functions in (17) do not sum up to total wealth plus
income, but to total wealth plus income less consumption less excess demand
for credit z. The asset demand functions are assumed to have the property of
gross substitutability between the a sets. ID)

The consumption function is now the following

(18) c =C(W~1 + ypd, is, z, iD, if, iL, pe)

(+) (- )(- )(- )(-)(- )(+)

The sum of functions in (17) and (18) is W~l + ypd - z which implies the
adding-up constraints binding the model. We assume that all the partial

derivatives in (17) and (18) with respect to W~l + ypd lie between zero and
unity.

The above asset demand functions are transformed into real flows,
which constitute the equilibrium conditions in the model, in such a way that
beginning-of-period asset stocks, valued as real market values at the end of
the period, are subtracted from the desired real market-valued stocks
presented in (17) (sec our treatment of this in section 5.4).

The introduction of inflationary conditions into the behaviour of the
banks and the central bank is quite straightforward and we need not engage
in this. We may note that the decision-making ofthe banks is based on nominal
interest rates rather than on real ones (see the appendix to this chapter).
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(19)

(20)

Before turning to the determination of domestic prices, let us still note
the following changes to be made in the foreign trade equations. The foreign
sector supplies with perfect elasticity the import goods, the volume of which
is m, demanded by the home economy. The real demand for import goods
depends on the level of production and the relative price of the import goods
in terms of the domestically produced good,

d epf
m=m (y'-j)'p{

(+)(-)

where pf is the price of the foreign goods.
The volume of exports x depends on the world demand (world output)

Yw and on the relative price between world prices and the export prices pdfof
the home economy. So we have

epr
x = x(Yw, pdf ).

(+) (+)

3.3 Determination of domestic prices

With respect to the prices and the inflation rate we consider in our model the

determination of the prices pd of domestic production and the domestic price
level P, and the expected inflation rate pe. The domestic inflation rate is
p= P/P-l-1 . We assume that the nominal wage rate W in the temporary
equilibrium is an exogenous variable in the Keynesian manner, an assumption
made also by, for example, Halttunen and Korkman (1981).

The determination of domestic prices is in the short run specified to
depend solely on cost push factors while in a longer run they are based on a
kind of Phillips curve augmented with inflation expectations. In a flow-of­
funds model we could also take a classical view which would imply that there
is a flexible price level equilibrating the goods market within the unit period
(see Tobin (1982) on the various possibilities in this respect). Here we specify
inflation in the short run to depend on the tightness in the labour and goods
markets, while in a longer run under fixed exchange rate it is fully determined
by the foreign inflation rate, along with the ideas of the monetary approach
to the balance of payments.
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Domestic production is either sold to the foreign market or to the
domestic market. We allow that the goods exported and sold to the home

market are not identical so that export prices pdf and home market prices

pdh do not have the same cost structure. The former is based partly on
domestic production costs,l1)

The domestic production sold to the domestic market is accordingly
based on the following price index,

The price of domestic production is specified by the following price
index

The domestic price level P is a combination of the prices of domestic
production sold to the domestic market and the imported (final) goods:

The relative price between the prices on domestic production and
domestic expenditure is now

(25) pd = (::!{) b(l - y) + (1 - aX1 -b- 0) •
p epf

If y were unity and the sum of [) and a and also unity, the two price
indices would be identical. In this case, where the domestic economy is a price
taker in the world market (y .. 1) and the share of exports in domestic
production is the same as that of imports in domestic expenditure, i.e. foreign
trade is roughly in balance, a devaluation of the home currency does not lower
real income, and on the other hand, a rise in nominal wages does not raise real
income. If y is less than unity and the sum of and is less than one, then
definitely a devaluation will lower real income and a rise in wages will raise
it, ceteris paribus.

We now derive the formation of inflation expectations. Often they are
described by some form of the Phillips curve, or taken as exogenous (for more
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on this see Tobin (1982)). We aim to introduce them to be determined by both
domestic and foreign factors and to be consistent with the long-run equili­
brium where the domestic inflation rate is fully determined by the foreign rate
of inflation.

We first specify the dynamics of the wage rate in the model. The change
in the real wage rate depends on both labour demand and labour supply
elements, on the gap between the actual real wage and the level consistent
with equilibrium in the labour market, and on whether total demand in the
goods market deviates from its "normal" level. We do not in this context delve
more deeply into this area, but simply specify the following mechanism. The

long-run demand for labour ~ by the firms is described by the following
relationship based on a standard production function

(26) ~ = ~(~ ,r), where r is the real long-term rate of interest.
p

(-) (-)

The labour supply function NS is simply specified to be

(27) N
S

= N
S (~1 -8)) .

(+)

From the labour market equilibrium condition~ = NS we can solve the

equilibrium real wage (W/P)* as in the long run the real rate of interest in a
small economy is equal to the foreign, which is denoted by ff ,

(28) (~)* = (~)*(ff' 8) .12)

(-) (+)

The gap between actual y and "normal" capacity levels of production
y* has an effect on the speed of adjustment of real wages towards this
equilibrium level. If output (total demand) is high relative to its normal
capacity levels, adjustment of real wages towards the level which is consistent
with full employment will speed up if the actual real wage is lower than the
equilibrium level of real wages, and the case is the reverse if the actual real
wage is higher than the equilibrium real wage. Transforming these ideas into
the form of nominal wage change, we may write
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W · W W. • •
(29) =pe + Mp - (p) ) + g(y/y ) , A. < 0, g > 0 ,g(l) =0,

where pe is the expected inflation rate ( = P~l/P -1) .
From (24) we get that actual inflation is

(30) P'" ~W + (1 - ~)(e + il), ~ = 0(1 - a) .

Assuming perfect foresight, Le. p = pe , in this wage-price block of the
model, we get

. _~ W W. B •..
(31) pe - 1 _ ~ (p - ( p) ) +q(y/y ) + e + pr.

On the right hand side we have, in addition to the foreign inflation rate
pr, in fact the expected change in the exchange rate (e). To simplify matters
on this point we have in this chapter just kept the regime to be a true and
credible case of fixed exchange rates (e = 0) . But as a reaction to an actual
devaluation it would be quite meaningless to argue that the old parity would
be believed to be restored once it has been given up. So, in the manipulation
of the model and equation (31) we assume that in every situation the private
sector thinks that the new situation is a fIxed parity case.

The actual real wage can be written as

(32) W =(:!L) 1-~
P er! '

.'

From this we see that a discrete devaluation of the home currency
reduces the real wage in the short run. From (31) we further see that this raises
the expected inflation rate. In the long run the domestic inflation rate is fully
determined by the foreign because then the two fIrst terms in (31) vanish.

We now turn to consider the solution of the system with endogenous

variables is( or q), z, im, y, pd ,P and pe .

3.4 Analysis of effects of macroeconomic policies and shocks in the
enlarged model

The model can now be put together from the parts presented above and
analyzed as we did in section 3.1. The model is reproduced in the appendix
to this chapter. At the same time we introduce a wider menu of policy
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measures and exogenous shocks to be inspected in this section. Before that
we have to think about how a change in the domestic price level and in
inflationary expectations changes the properties of the demand for and supply
of various assets.

The price level variables pd and P depend directly on exogenous
variables. So, in fact, we can only consider inflationary expectations as a new
endogenous variable in the model. The asset demands in (17) depend on the
expected inflation rate. As indicated there, we assume that real expenditures
react positively to a rise in expected inflation, while the demands for financial
assets react negatively. In this way we are able to derive the Jacobian of the
enlarged system to be the following,

S + + is
-L + + z

(33) -CB + + im
H + Y
p 000 Ipe

Let us next turn to analyze the determinant of the Jacobian in (33),
denoted again by A. Using the rule to calculate the determinant of a partitioned
matrix stated in note 7 on page 70, we can derive the following expression
for the upper left corner four by four matrix appearing in the determinant
formula

(34) An =An - A12A22A21 = An - A12A21

o 0

= An- ~ ~
o 0

o
o
o
o

+
+
+

where An is the corresponding submatrix of A.

The elements in the last column in brackets in (34) are of the type

(35) - g'(A). > 0,
pe

where A denotes the respective excess demands in the four financial markets.
So, when we subtract this matrix from the "original" Jacobian of the fixed
price system, i.e. from the upper left corner matrix All, only the elements in
the last column of All, Le. those referring to the effect of output on the excess
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demand for the financial assets, are affected by the change in the model. Let
us now assume that these elements do not change in sign in All in (34), Le.
that

(36) Ay + (A) . (Pe}y ~ O.
pe

This means that an increase in output does not lead, through increased
inflationary expectations, to such a large reduction in the excess demand for
the various assets that it would outweigh the initial positive effect of output
on the excess demand for them. If we can make this assumption, we can
definitely once again derive the result that the determinant of the Jacobian of
A is positive (the determinant of A22 is now simply unity). The determinant
of All can be seen to be positive by expanding it by its fourth column.

Let us now turn to use the model to analyze impact effects over a range
of policy measures and exogenous shocks. We consider the following items.

Monetary policy measures;
- an increase in the loan and deposit rates diL, diD respectively,
- a shift in the central bank interest rate schedule dho and
- an open market operation which increases the supply of securities dSg and

reduces the supply of base money;
Fiscal policy measures;
- increase in public expenditure dg financed in different ways as above in

section 3.1
- an increase in the tax rate de ;
A devaluation of the home currencY de (exchange rate policy);
An exogenous shift in the wa2e rate dW (incomes policy);
Shocks arising in the international economy:
- an increase in the world output dyw ,
- an upward shift in the foreign price level dPf,
- a rise in the foreign inflation rate dPf and
- an increase in the international interest rate dif .

Some ofthe above measures potentially cause income effects which run
counter to the substitution effects and cause ambiguities in the effects of
policy measures. In particular, these are related to the changes in the admin­
istrative loan and deposit rates. These problems are, however, eliminated in
the case of the loan rate if we make the assumption that bank profits are
distributed back to the non-bank private sector during the unit period.

The system of simultaneous equations to be solved can now be derived
to be the following:
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dis + ?,+ ? 1 a ? + 0 + 0 + diL
dz ? + 0 0 + + 0 + 0 + diD

(37) A dim + + 0 0 + ?- + 0 + 0 + dho.,
dy + ?,+ ? -1 b ? ?- + + ? 0 ?-

dSg., .,
dpe 0 0 0 0 0 + c 0 0 + dg

?=uncertain effect de

? , +=uncertain, but likely to be positive dW

? ,- =uncertain, but likely to be negative de
dyw

a=as
dpf

b=(acb + ae)
c=-~ (w

f
) 1-~ e-1. dPf

difeP

Let us first comment on the impulse effects presented in (37). The loan rate
has substitution effects' on the various excess demands to be seen in the first
column in (37). The income effects do not arise under the above-mentioned
assumptions concerning the trealment of bank profits and a uniform tax
function within the private sector, including the banks. A rise in the deposit
rate has substitution effects on the demand for other assets of the kind
presented above in (17). It also increases the disposable income of the private
sector which combined with the substitution effects cause the ambiguities
denoted in the second column of (37). Here we have assumed the total effect
to be dominated by the substitution effects, which assumption leads to the
"likely" effect denoted in the first element in this column in (37). The second
element in this column is anyway uncertain in sign.13) The third element is
unambiguously negative but the fourth is again ambiguous, allhough it is
positive if the income effects are discarded.

The impulse effects of a shift in the supply function of the central bank
debt of the banks would be identical to those above in (9) if we could discard
the income effects of a downward shift in the supply function of the central
bank debt of the banks and concentrate on the "pure" supply effects presented
in (9) above. If we, however allow for the income effects which are the
consequence of the reduction in the income of the private sector and a
respective reduction in the government deficit, we face some ambiguities
presented in the third column of (37). These reflect the fact that, depending
again on the way in which the government deficit is financed, the excess
demands for securities and base money may increase or decrease. We return
to these ambiguities below. The effects of an increase in public expenditure
depend on the way in which the expansion is financed. We see that the
endogenous variables in our model are not affected by the degree to which
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that part of the government deficit not financed by domestic securities is
financed by borrowing from the central bank or from abroad. 14) The effects
of a rise of the tax rate also depend in an essentiaJ way on how the government
uses its increased revenues in financial markets. The various possibilities here
give rise to ambiguities in the impulse effects which are denoted by a que tion
mark in this column in (37). If increased taxes are used to amortize govern­
ment debt in domestic securities, the excess demand for S is likely to increase
and that for cash to decrease. Then we have a minus in the first and a plus in
the fourth element in the column concerned in (37). But if taxes are used to
reduce government debt to the central bank or reduce government foreign
debt, these signs are reversed. Note also that the tax rate has an effect on the
equilibrium real wage in the economy on the basi of (28) above. If the tax
rate rises, this reduces the labour supply and thereby raises the equilibrium
real wage which is reflected in higher inflationary expectations.

An increase in the nominal wage rate has many kinds of effects. First
we must decide how it affects, ceteris paribus, the real factor incomes of the
home economy, as discussed above in section 3.3. Here we have assumed that
they are raised (see (25) above). Further, a wage increase raises the domestic
price level which increases the capitaJ losses on the inherited financial wealth
of the private sector. This can be taken to be negative if the net foreign debt
of the private sector dominates the financial wealth, and so the real income
of the private sector therefore increases. On the other hand the real value of
taxes is also raised and the budget deficit reduced as a result of a rise in real
incomes. The excess demand for loans is reduced, as is also likely to be the
case for central bank debt of the banks as the real deposit inflow increases.
The demand for ba e money increases but the supply of it is likely to decrease
if the surplus in the current account reacts negatively to a rise in wages and
government borrowing from abroad and the central bank goes down. A rise
in the nominal wage rate leads to an increase in the actual real wage rate and
thereby it, in fact, reduces inflationary expectations in our model, as less
inflation is to be expected in the sequeJ in order to reach an equality between
the actual and equiJjbrium real wages.15) he latter is of course not affected
by changes in the actual nominal wage. An increase in wages raises the current
price level instead.

AJso a devaluation of the home currency has effects running in various
directions. First, we suppose that it reduces real domestic current income,
consistent with the assumption made in connection with a rise in the wage
rate (see (25) above). The real capital losses on the financial wealth included
in (16) increase as the sector is a net debtor vis-a-vis the rest of the world.
There is also a capital loss on the securities stock, while tJle gains and losses
on bank assets and liabilities are likely to roughly balance each other. So, the
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real disposable income ypd of the private sector diminishes as a result of a
devaluation. Real taxes are also reduced and therefore the budget deficit of
the government automatically increases. The positive signs presented in the
column related to devaluation in (37) require some further assumptions. The
first element indicates that the excess demand for securities decreases as a
result of a devaluation. In spite of the above assumptions this is not self-evi­
dent because a rise in the price level also decreases the real value of the
existing stock of securities, which increases the flow demand for them. The
second element is uniformly positive, as a devaluation leads to an increase in
the excess demand for loans. The third positive sign requires that the excess
demand for central bank debt increases, which is a likely outcome as the real
demand for deposits decreases. The fourth element is the most problematic
one. As the economy is taken to be a net debtor vis-a-vis the rest of the world,
a devaluation may well worsen the balance of payments if increased foreign
borrowing by the private and public sector does not compensate for it. The
balance of trade may also show some J curve effects in the short run, which
we have, however, assumed away here. The more the export prices depend
on world market prices, the less important this effect is. By reducing the actual
real wage, a devaluation also raises the inflationary expectations and reduces
the expected real rates of interest.

The effects of the foreign shocks are quite straightforward. A shift in
the foreign price level has effects here which are similar to those of a
devaluation. This is due to the assumption made in connection with (25) that
a rise in the foreign prices reduces real domestic income. Also here quite much
depends on what happens to the equilibrium in the market for base money.
As the domestic price level rises and incomes are reduced, the need for foreign
borrowing increases. The trade balance may either worsen or improve as a
result of a terms of trade shock represented by a rise in the foreign price level.
As we keep the world output unchanged, the volume of exports rises and that
of imports decreases. If the trade balance improved, we would have a positive
sign in the fourth element of this column. If, however, the trade surplus goes
down, we have an ambiguous sign in this element.

It should be remarked here, as well as in the case of a devaluation, that
if we have a positive sign in every of the four first elements of the correspond­
ing column in (37), this also means that their sum is positive, i.e. that the
excess demand for goods increases. This requires that the increased demand
for goods caused by a reduction in real taxes, added to the increase in net
exports, outweigh the reduction in the demand for goods resulting from a
decrease in real factor incomes.

An acceleration in the foreign inflation rate initially has a direct one-to­
one effect on the domestic expected inflation rate. At the same time it also
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leads to a reduction in the real foreign interest rate and thereby raises the
equilibrium domestic real wage rate (see (28) above). Through this channel
a rise in the foreign inflati n has a magnifying effect on domestic inflation.
Correspondingly, a rise in the foreign interest rate causes a cut in the
equilibrium real wage that is reflected in inflation also through tbis channel.
Furlhermore, it has effects through reduced domestic disposable income if,
as we a slime here, the domestic private sector and the government are net
debtors vis-a-vis the rest of the world. We also assume that foreign capital
flows by the private sect r are dominated by the interest differential between
domestic and foreign interest rates rather than by the income effect which a
rise in the foreign rate cau es. This results in a negative fourth element of the
last column in (37).

Now we are ready to examine the impact effects of the various policy
measures and the shocks in the exogenous variables mentioned above. The
results of the analysis are summarized in table 1 and then commented below.
We have based the calculations on the likely signs in (37).

A rise in lhe administrative loan rate of interest has ambiguous results.
The only clear-cut result is that the tightness in the bank loan market
decreases. In a credit rationing context it is well-known that a rise in the
controlled loan rate of interest can have an expansive effect on output, as bank
lending is then expanded. Also in our model we reach this conclusion if we
were to omit the initial easing of the loan market as a result of a rise in the
administrative loan rate. In the special case where credit rationing only has a
spillover effect on the goods market, we definitely reach the re uIL that output
is expanded as the loan rate rises. This can be verified by a direct expansion
of the numerator matrix by the second column.

A rise in the deposit rate, in general, has ambiguous results. The effect
on output isa combination of diverging impact effects. There is a contractive
effect with respect to output as the demand for central bank debt diminishes,

Table 3.1
Effects of the various policy measures and exogenous factors (1) on en-

do,genous variables (2)

(2) (1) Effects of a change in 16):

on: iL iD hO sg glS glO als ala W e Yw pr pr ir

is ? ? + + + - ? - ? ? ? - ? ? ?.,
z - ? + ? ? - ? ? ? ? - ? ? ?

im ? ? + + ? - ? ? ? ? - ? ? ?

Y ?,+ ? - - + + ? ? - - + + + + ? -., .,
pe ?+ ? - - + + ? ? - ? - + + + + ?., .,
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but along with the consequent strengthening in the balance of payments there
is an expansive effect so the overall effect is ambiguous. Consequently, the
effect on the inflation rate is also unclear.

The effects of a rise in the cost curve of the central bank finance of the
banks, i.e. a downward shift in the supply curve of central bank finance, has
quite clearcut effects on all the variables, if we could discard the reduction in
private sector income and in the government deficit caused by a downward
shift in the supply curve of central bank debt. It raises the rate on securities
as well as the marginal rate on central bank debt, as is natural. The bank loan
market tightens. It reduces output in the manner described above in section
3.1 and decelerates inflationary expectations. We have not explicitly specified
in the model the cash reserve deposits of the banks at the central bank. A
change in these can be handled analogously with a shift in the cost curve of
central bank finance.

A tightening stance in central bank policy reduces the income of the
private sector and the government deficit by the same amount (see page 45
above). This clearly has a dampening effect on the demand for goods. All
income effects of monetary policies are not, however, contractionary in the
model. A decrease in private sector income initially increases the tightness in
the bank loan market and increases the demand for central bank debt by the
banks. Both these, ceteris paribus, cause an increase in output.17

)

However, depending on the way in which government surplus is used,
either through the securities market or through the market for base money a
contraction in output is caused, which is likely to outweigh the expansive
impulse effects. We can definitely infer this in the case where government
surplus is solely invested abroad or in the central bank. In this case in the
numerator of Cramer's rule, which is related to the income effects of a rise in
ho , the fourth column of All would have a negative diagonal element and
positive off-diagonal elements and their sum, Le. the effect on the excess
demand in the goods market, would be a negative entity. Changing the signs
in this column means that the sign of the determinant changes and also that
we come to the case of a dominant diagonal matrix, the determinant of which
is positive. Thus the determinant of the original All is negative. So we can
infer that in this case, where a reduction in the disposable income of the private
sector leads to a monetary contraction, there is also unambiguously a contrac­
tion in output.

Let us assume that the financial behaviour of the private sector would
not depend on inflation in the sense that the coefficients in the Jacobian (33)
related to the effects of the financial rates of interest on the respective excess
demands were the same under inflation as in the case of fixed prices. Now
we could reach the conclusion that in the present version, Le. under inflation,
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monetary policies are more effective. Technically this is due to the fact tbat
tbe determinant of the denominator in Cramer's rule is now smaller (see (36)
above) and tbe numerator is h ame as in tbe case of fixed prices. The
intuition behind this result is tbat as a tightening in monetary policies leads
to an initial contraction in output, this al 0 reduces inflationary expectations
and raises the real rates of interest which magnifies the initial contractive
effect. We hall return to this issue once again in the next chapter.

An open market operation where securities are issued and the revenues
depo ited at the central bank or abroad definitely raises the securities rate and
that on the central bank finance of the banks, reduces output and lowers
inflationary expectations.

We have divided the effects of government spending and taxation into
two cases depending On whether the deficit is financed from either the
securities market or from abroad or the central bank. An increase in public
expenditure fmanced by borrowing from the domestic securities market ha
quile obvious results. It raises the interest rate on securities, and increases or
leaves domestic output unchanged on the conditions stated above in section
3.1. Its effect on the rate on central bank debt of the banks is unclear. If
expansion in public demand is financed in an expansive way by borrowing
from the central bank or from abroad, the effects are c1earcut. All the rates in.
the financial markets are lowered, the real economy expands and inflationary
expectations rise.

A rise in the tax rate has effects which essentially depend on the way in
which these extra government revenues are invested in financial markets. If
the government debt in domestic securities is reduced, the securities rate is
likely to go down.18) A rise in taxes reduces the real disposable income of the
private sector, which in our model reduces the demand for base money and
the demand for deposits. These run against the normal contractive effects of
a tightening in taxation. A rise in taxes also increases the equilibrium real
wage, as it reduces the supply of labour. This accelerates inflation, which also
gives a boost to the expenditures of the private sector as expected real interest
rates are lowered.

Even in the case where a rise in taxation leads to a monetary contraction
if tax revenues are deposited at the central bank or abroad, we face some
ambiguity about the contractive effect on output. This is due to the accelera­
tion in inflation through a tightening in the labour market. Ifwe could discard
this, we would now come to the conclusion that a rise in the tax rate in our
model is contractive with respect to output. This is proved in a similar way
as the contractive output effect of monetary policies in this pattern of govern­
ment financing. So we are able to qualify the result presented by Mankiw and
Summers (1986), who showed that if the demand for money depends on
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disposable income rather than on output, a rise in taxes may be expansive with
respect to outpot.19)

A rise in the domestic wage level has quite many effects again. We have
here used the assumption mentioned above that a rise in the wage rate, ceteris
paribus, increases the real domestic factor incomes (see (25) above). The
contractive effects of an increase in the wage rate on output come here i.a.
through a worsening in the balance of payments, through a dampening of the
inflationary expectations, and through a reduction in the demand for central
bank debt as deposits rise in value. The effect on inflationary expectations
remains ambiguous, but is negative in the case where inflationary expecta­
tions depend only slightly on the total demand in the goods market.

A devaluation of the home currency leads to a rise in the domestic price
level and to a reduction in the real domestic incomes according to our basic
starting point made above. A devaluation raises inflationary expectations, as
we mentioned earlier, ..nd this gives a boost to expenditures.20

) The more the
financial asset demands react to a change in inflationary expectations, the
more pronounced this effect is. The counterpart of these negative partial
effects (see (33) above) is a positive dependence of real expenditures on
expected inflation. A devaluation reduces real income and increases the
budget deficit also because interest payments to foreigners grow. Real income
is also reduced as a result of a capital loss on foreign debts, as we assume that
the private sector is a net debtor vis-a-vis the rest of the world. Also the
domestic price level rises, which is likely to raise the capital losses on wealth.
However, if a devaluation leads to an improvement in the balance of pay­
ments, we can anyway definitely derive the conclusion that it leads to an
expansion in output irrespective of the mentioned contractive effects. The
overall net result of these various effects is positive because in a diagonal
dominant system impulses which initially lead to a rise in all the endogenous
variables in the system lead to an expansion in output. The effects of a
devaluation on the domestic interest rates are, however, ambiguous.

In Finland there has been a keen discussion on the exchange rate policies
pursued since the late 1960's, and different views have been expressed
whether they have been stabilizing or destabilizing, has the timing of the
discrete exchange rate changes been suitable, etc. In academic circles views
have been presented whether and on what conditions a devaluation is expan­
sionary or even contractionary with respect to the real economy.

Let us consider more closely how in our model a discrete stepwise
change in the effective exchange rate has effects on the real economy,
especially how the impact effect dy/de, which mayor may not be a constant
in our model, behaves depending on the initial conditions which prevail in the
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situation before the change in the exchange rate. There are two major
arguments which have been presented in this connection:
1) If the net foreign debt of the country is "large enough", this dampens the

"normal" expansionary effects of a devaluation running through the trade
balance.

2) The effects of a change in the exchange rate depend on the initial
imbalance in the economy "at the moment" of the change in exchange
rate policies. (See the discussion on this in Alho and Vartia (1983),
Korkman (1984) and Pekkarinen and Sauramo (1985).)

The first point is of course valid also in our model, which we tackled
already above, but it was taken not to fully "crowd out" the expansionary
effects of a devaluation during the unit period covered by our model. Let us
therefore turn to consider more closely the second issue. Because of the
wage-price mechanism of the model, changes in the exchange rate potentially
have an effect on the inflation rate depending on the gap between the initial
real wage and the "long run" equilibrium real wage. The element c in (37) is
higher, the higher the actual real wage is. As can be easily seen this causes an
expansive effect on the overall output effect of a devaluation.

Intuitively, this can be interpreted in the following way. If a devaluation
is made in a "wrong" situation where the real wage is below its equilibrium
levels, in our model this causes only a slight increase in the inflation rate. As
all the excess demands for financial assets react negatively to expected
inflation, this implies that the real expenditure depends positively on it, as is
plausible. So we have as an outcome that excess demand for goods is not
raised much through this channel. If, on the other hand, the excess demands
for financial assets do not at all react to expected inflation, we have the case
that the effects ofa discrete change in the exchange rate on output is a constant,
positive in sign. In this quite implausible case the initial state of the real wage
does not have an effect on the impact effect of exchange rate policies. We
have illustrated the situation in figure 3.1.

The shocks arising in the international economy are quite easily ana­
lyzed. An increase in world output (export demand) has very clearcut conse­
quences. It expands domestic production, it reduces the domestic rate on
securities and on the central bank debt of the banks and the tightness in the
bank loan market is eased. It raises inflationary expectations. An upward shift
in the foreign price level has effects similar to those ofa devaluation. We must
bear in mind that a rise in the foreign price level at the same time reduces real
taxes and increases the budget deficit. An acceleration in the world inflation
rate is expansionary with respect to output and leads to higher inflationary
expectations. The domestic rates of interest remain unchanged if the asset
demands do not depend on inflationary expectations.
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Figure 3.1 The output effect dy/de of a discrete devaluation and its depend­
ence on the initial real wage rate

A rise in the foreign interest rate has ambiguous effects again. If it
simultaneously leads to a rise in the real rate of interest, it also reduces the
equilibrium domestic real wage as a kind ofan adverse supply shock (see (28)
above and Kouri (1983)). These are reflected ih inflation and thereby in
domestic output. We can reach the conclusion that the overall effect on output
is contractive, if the balance of payments deteriorates as a result of a rise in
the foreign rate of interest.21

) The contraction in output is reinforced by the
deceleration in domestic inflation caused by the rise in the foreign interest
rate. It is interesting to find that in this model the effects on the domestic
. b' 22)mterest rates are am Iguous.

Models of the small open economy with flexible exchange rates provide
for perfect insulation against disturbances in the foreign inflation rate in the
short, as well as in the long run, if and only if the foreign nominal interest rate
fully adjusts to the foreign inflation rate, i.e. if the foreign real interest rate is
a constant (see Turnovsky (1984)). In our model the effective exchange rate
is fixed, but it can be changed in a discretionary manner by a policy decision.
Here the overall effect of a foreign inflationary shock, if the foreign real rate
of interest remains unchanged, is ambiguous, because it feeds contractive
monetary impulses through the balance of payments and expansive impulses
through a reduction in the demand for deposits and accelerated inflationary
expectations. So we cannot a priori tell what kind of exchange rate policies
are required in our model to reach the insulation property.

We have so far operated under the assumption of credit rationing, which
produced for us the z variable reflecting tightness in the bank loan markets.

65



Now it is quite an easy task to understand that the above analysis can be carried
out, mutatis mutandis, also under the assumption of a freely floating loan rate
of interest and a short-term money market where also the non-bank private
sector is participating.

Of course, there may be major changes in behaviour "between" the
different financial regimes, but the qualitative properties of the asset demand
and supply functions with respect to the interest rates should remain the same
as presented above. In our model, also the potentially different income effects
of the loan rate iL and the excess demand for credit z are eliminated on an
aggregate level, which is a consequence of the assumption according to which
bank profits are distributed back to the non-bank private sector during the unit
period.23)

Removal of the interest controls does not in itself mean that there would
be an automatic shift to a Walrasian loan market with perfect competition.
There are typically imperfections in these markets, as adverse selection and
model hazard (see argumentation concerning the operation of loan markets
by Stiglitz and Weiss (1981) and Bester (1987), who analyzes the role of
collateral policies in elimination of these market imperfections).

3.5 Some notes on longer-run effects of policies

The above flow-of-funds model is in itself a dynamic description of the
economy. It consists of equations describing the changes in the capital stocks
and in the stocks of financial assets and liabilities, and the growth of wealth.
The model also describes the evolution of the inflationary process over time.

There are also other pas ibilities to introduce dynamics into tbe model.
Tbese are related to relaxing the assumption made above concerning the
fixing of the expected prices of securities. This sort of dynamics with rational
expectations in a much smaJIer Keynesian model with various assets being
perfect substitutes for each other is presented by Blallcbard (1981). In our
much more complicated model, with assets which are not perfect substitutes
for each other in the short run, introduction of this kind of dynamics wouJd
not be an easy task.

The analysis of a steady state of a model of the kind above has been
presented by Tobin (1982), but he decided to concentrate solely on the closed
economy case, because" ... the whole concept of steady long-run growth fails
for open economies unless their several natural rates of growth happen to be
identical." (Tobin (1982, p. 196)).24)

We may make some brief notes on the operation of our model in an
intermediate-run context where the domestic wealth may be changing as a
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result of an imbalance in the current account. First, we may note that as the
elasticity of the capital flows with respect to the differential between the
domestic and foreign rates of interest grows over time, the domestic securities
rate and the bank loan rate have to be equal to the foreign interest rate. The
central bank rate goes down to the level where there is no effective credit
rationing. The dynamic force driving the economy towards this situation is
the capital flows, which without this sort of adjustment in the domestic rates,
would lead to continuous accumulation or decumulation of the foreign
reserves of the central bank.

According to the model, the inflation rate is fully determined by the
foreign inflation rate once the domestic economy is on the normal capacity
level of production and the real wage corresponds to its equilibrium level. In
order to achieve this, the adjustment through the real wage rate is in a key
position. The lower the real wage rate is, the lower the product wage in the
export sector and the higher the volume of exports.

The total demand has to be equal to the total supply of goods at the level
of domestic production where the real interest rate is equal to the foreign real
rate and the real wage rate is at the corresponding equilibrium level. The
government has to adjust its expenditure and taxation in order to achieve this
kind of a situation.

We have in this chapter presented a model for the Finnish economy in
the spirit of the general equilibrium macroeconomic model applying the
general ideas on macroeconomic modelling of Tobin and Brainard. By
introducing the inside money and bank loan markets we faced a richness of
macroeconomic effects, the overall balance of which is not every where clear.

The empirical justification of some of the solutions made in our model
should also be briefly assessed. This is primarily related to the relevance of
the securities market as a part of the transmission mechanism of monetary
policy to the real economy. We examine this more closely in the empirical
model for households, where securities are empirically identified as housing
wealth and government bonds, and are able to find some support for this
channel. The treatment of the securities market, if taken as the government
bond market and as a market reaching a flow equilibrium within the unit
period is also a solution which may be questioned, because the bond rate has
been quite rigid.25) Our solution here has been made in order to be able to
describe in a simple way the crowding out effects of government expansion
through the domestic financial markets and that major changes in bond supply
also require changes in the bond rate to induce the private sector to change
its portfolio behaviour. Some evidence on this is found in Alho (1982), page
63 and in chapter 7 below.
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Appendix. The model in the inflationary framework
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Here (.) refers 10 the arguments presented above in (17). Other variables are
defined as in the text. The nominal demand for deposits is D=Pd(.). The bank
lending also depends negatively on the administrative deposit rate iD (see
section 9.2 more closely on the specification of bank behaviour). The sum of
the four first equilibrium conditions can be shown to be the equilibrium
condition for the goods market,

pd . pdf epf
pY - c - I - g - p x + P ID = 0,

where i is the investment in the fixed capital.

68



Notes

1) The taxable income is derived in the following way. Primarily it is based
on factor income of the private sector, Le. national income less capital
income, net of the government (the sum of the second, third, and fourth
term on the right-hand side of (3) multiplied by minus unity) and the profit
of the central bank. Interest income on deposits and government bonds is
tax exempt and the interest payments on bank loans and foreign loans are
tax deductible in the taxation of the non-bank private sector. The banks
pay taxes on their profit iLL-I-iD D-I-icb(CB-I) . Then the private
sector, i.e. the banks and non-bank private sector, pays taxes in the
manner presented in (3).

2) If this does not hold, then the S market would not behave in a stable way
so that excess demand in this market would be eliminated through a rise
in the price of S. (See Tobin (1982, p. 190)).

3) Note that the partial derivatives of the equilibrium conditions with respect
to the securities rate is consist of the sum of its direct substitution effect
and its effect through the disposable income of the private sector on the
asset demands, see (16) and (4). In the securities market a rise in is, which
is related to a reduction in the market price of a bond, also causes an
increase in the flow demand for bonds as their real market value is
lowered; see the flow specification of the model in the appendix to this
chapter. Por simplicity, we have in this section also set the prices of
exports and imports in terms of domestic prices to unity. In chapter 2,

where we did not consider exchange rate policies, by using pP we denoted
foreign assets directly in terms of domestic currency. In this chapter we

consistently change the notation of pP (and pg and peb ) to denote the
stock of foreign assets in terms of foreign currency. In the Jacobian the

partial derivatives of pP are, however, calculated in terms of domestic
currency.

4) The goods market equilibrium is now y-E-g-x+m =O.
5) It should be noted that we assume here that the government has a credit

facility of its own at the central bank and that it does not participate in the
market for central bank debt of the banks.

6) The elements bi are

bl = Sypd ,b2 - -Ldy pd + LbDypd, b3 - -CB~Dypd , b4 = Hy pd + P ~ pd ,

where ypd is the disposable income of the private sector and

dypd/ dT - -dg = -1. All the elements are positive and supposed to lie
between zero and unity, see (17) below.
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7) According to Cramer's rule, from the linear equation system A(dy)=
B(dx), we can solve

dYi IAI ,..., Ai-I ,Bj ,Ai + 1 ,..., Ani h hAd d h . h
dXj = IAI ' were t e i an Bj enote t e It

and jth column vectors of A and B, respectively.

The determinant of a partitioned matrix A = I~~~ ~~~Ican be calculated

as IAI =IA2211 All-Al2A22A21 I See e.g. Rao (1965, p. 28). The latter
matrix is denoted below by All.

8) In this we have followed the treatment of inflation by Papademos and
Modigliani (1983). This pooled definition of disposable income could in
principle mean that there are well functioning capital markets so that
increases in capital gains would lead to increased indebtedness. This is,
however, contrary to our view on the operation of the Finnish credit
market. We can well imagine that in the case of credit constraints the
capital gains are directly invested back into the asset stock from which
they are originating. So the specification of equations (17) is only a
short-cut and could in principle be replaced by a disaggregated income
concept with the various components having different effects on the
portfolio behaviour. See more thoroughly section 5.4 below on the
treatment of capital gains in a portfolio model. We also need some
long-run constraints in order to be able to eliminate some perverse
behaviour in the long run. We require that the discounted value of the net

wealth wP converges to a non-negative limit value (on this see d'Autume
and Michel (1987)).

9) The real demand functions in (17) could be specified to be homogeneous
of degree zero in this vector of (after-tax) nominal rates of return and the
rate of inflation. The financial asset demands could then be written as
functions of the expected real (after-tax) rates of interest, see Papademos
and Modigliani (1983, p. 210). Note that on the basis of what was stated
above, the partial derivatives in (17) with respect to the loan rate and the
foreign rate of interest take into account that the relevant rates for
behaviour are the after-tax rates of interest (1 - 8)iL and (1 - 8)if.

10) See Tobin (1982, pp. 184-185) on gross substitutability as an element of
a flow-of-funds macroeconomic model.

11) The share y reflects both the price-taking behaviour of exporters and the
share of imported raw materials in export production. Of course, we
should add here the capital costs and pure profits of the producers, but we
have taken them to be identical mark-ups in the various prices and they
are therefore omitted from the following expressions of price levels.
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12) Here we have assumed that in the long run pd =p.

13) This is due to the fact that the demand for deposits by the public increases
and this increases bank lending but the funding costs of the banks also
rise, which leads to a cut in lending (see section 9.2 on specification of
bank behaviour)

14) We have not reiterated here the case where the budget is balanced with
an identical increase in taxation.

15) Here we can see the role played by our specification of the inflationary
expectations as rational expectations rather than, say, stationary or autore­
gressive.

16) glS = increase in government expenditure g financed through the se­
curities market, g I0 =g financed from abroad or the central bank, als is
an increase in the tax rate where the extra revenues are invested in the S
market, and a 10 is the same except that the revenues are invested in the
central bank or abroad. The meanings of the question marks, followed by
plus and minus signs are the same as in the equation system (37).

17) These individual effects refer to the corresponding cofactors multiplied
by the corresponding element in the expansion of the determinant IAlll
by the fourth column.

18) It will certainly go down if the demand for securities does not depend on
inflationary expectations or if we can discard the effect of a tighter
taxation on inflationary expectations.

19) In addition to these effects, a rise in the tax rate also reduces the after-tax
rate on loans and foreign assets which has substitution effects on the asset
demands. The former is likely to cause a contraction in output (see above)
and the latter causes an expansion.

20) It is an interesting empirical fact that in Finland after the devaluation in
October 1982 a price freeze was put into effect, which had a marked
expansive effect on consumer durable expenditures in late 1982.

21) In this case the fourth diagonal element in the numerator matrix All is
negative and the off-diagonal elements in the fourth column are positive,
the sum of them all being negative. This again leads to the result that the
determinant IAlll is negative.

22) In the special case where the foreign rate only has an effect on the demand
for foreign assets and on real expenditure we, however, reach the conclu­
sion that the domestic rates rise as a result of a rise in the foreign rate.

23) See Neary and Roberts (1980) on an analysis of consumer behaviour
under quantitative rationing in the goods market.

24) See also Lassila (1983) for an analysis of long-run effects of macroecon­
omic policies in models based on the same approach.
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25) See Stenius (1986) for a disequilibrium analysis of the Finnish bond
market. For further discussion on the disequilibrium hypothesis in this
connection see Kanniainen (1987) and Stenius (1987).
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4 Monetary policies and
integration of the domestic
and foreign money markets

Basically, the above analysis in chapters 2 and 3 refers to the main features
of a financial system that prevailed in Finland in the period extending from
the late 1960's to the early 1980's. Since then there have been substantial
institutional changes both in the structure and scope of the markets, behaviour
of the market participants and the tools of monetary policies of the central
bank. The short-term money market has grown to a substantial size, being
first linked by arbitrage to the market for central bank finance of the banks,
and then recently being transformed into a market of the standard type where
the central bank indirectly through changing its position in this market
influences the short-term rate. The central bank has abandoned its control
over the lending rates of the banks. Markets which we have introduced above
in the general form of the "s (securities) market" have grown in importance
both in the form of the corporate bond and equity market. In terms of table
2.1 on page 16, we now turn to the case where we have a general short-term
money market (symbol M) and the bank loan market is described by the
equilibrium version, Le. we have z=O in the flow-of-funds matrix.

The domestic short-term money market consists of markets for various
categories of the free rate funds, the market for covered foreign assets held
by domestic economic agents and the domestic assets held by foreigners, e.g.
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through the forward market. All these assets are taken to be linked by arbitrage
as perfect substitutes for each other. The banks' liquidity reserve is now the
domestic short-term money market. In a normal situation the foreigners also
invest in domestic securities in the S market. We can open this cell in our
accounting framework with a similar kind of demand for S function as the
domestic private sector has. So, this change does not alter the qualitative
properties of our system. Normally, we get the result that if foreigners can
invest in domestic securities, then monetary autonomy is reduced (for more
on this see Alho (1984a), where this conclusion is based on Kanniainen
(1984)).1)

Our aim in this chapter is to carry out a brief analysis of these changes.
The main point is that we take into account links between the domestic and
foreign financial markets in the form of closer ties between the domestic
short-term asset and the uncovered foreign asset. The new link to the model
presented above in chapter 3 is that we add the open interest parity between
the short rates to the model in the following form:

(1) im ... if + Ee ,

where Ee is the expected rate of devaluation of tbe domestic currency. This
specification would strictly imply risk nelJtrality or no exchange risk but we
could well add a constant risk factor to (1) depending on the total (lagged)
portfolio of the wealth-holders and its composition.2)

This addition affects the model in the sen e that the inflationary process
in (3.31) is transformed with the aid of (1) so tbat now we have market data
for the public's attitudes concerning the expected rate of devaluation of the
bome currency.3)

Accordingly, our equation for inflationary expectations (3.31) above is
now transformed to the following form:

. . .-M-.- (W (W *) ~ ( *). . .(2) P = Pe = 1 _ ~ p - p) + 1 _ ~ g y/y + Im - If + pf·

On the right hand side, we have the domestic interest rate and the
negative of the foreign real rate of interest. An autonomous rise in the
domestic interest rate now leads to accelerated inflationary expectations, as
it gives rise to expectations of a future devaluation. In the long run we have
the condition that the real rates of interest are identical in the home economy
and abroad.
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It is now interesting to analyze how this change in the model affects the
effectiveness of domestic monetary policies. The Jacobian (3.33) is now
transformed into the following4

)

(3) IA·I

+ +
+ +

+ +
+

o 0 -1 1

As above, let us first calculate the sign of the determinant of this Jacobian.
Again, we use the technique of partitioned matrices, which gives us the same
condition as above in (3.35) concerning the signs of the fourth column in the
Jacobian. Further, we now also have the situation that the elements of the third

column in Ail are changed because the short-term rate im also appears in the
inflation equation.

Let us first concentrate on the case where the excess demands for
financial assets do not at all depend on inflationary expectations. In this case
the elements in the third and fourth columns of the matrix A· are not affected
when we substitute the equation for inflationary expectations into the four

first equations, i.e. when we form the matrix Ail. On the basis of what is
stated above, the determinant of A· is then easily checked to be positive. The
general situation is the following. The adding-up constraints also have to bind
the partially reduced four by four system consisting of the first four endogen­
ous variables in a similar way as they bind the original system once the
equation for inflation is substituted away. The elements of the third column

of Ai 1 sum to the corresponding effect in the equilibrium in the market for
goods, i.e. to

If real expenditures depend on the various real rates of interest, we have
the homogeneity property

Now, we see that (4) is negative. So, the property related to the sum of
the elements of a column vector in a dominant diagonal matrix, i.e. that it is

positive, is violated in this column of Ail. Therefore, the sign of the
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determinant A* is not any more unambiguously positive, even though we
make the assumption (3.35) also here.

Let us now assume that domestic monetary policies are tightened (or
eased, mutatis mutandis) and analyze whether they can affect output under
these new conditions. It is relevant to face this question once again because
in the present case a rise in the domestic short-term rate not only has those
same contractive effects it had above under constant exchange rate expecta­
tions, but now it also leads to a rise in inflationary expectations on the basis
of (2). This has expansive effects through intertemporal substitution in
expenditures.

Leaving again aside the income effects of monetary policies, the numer­
ator in Cramer's rule is now the following:

(6)

+ 0
+ 0

IBI = + 1
-1

0 0 -1 0 1

The determinant of the four by four matrix Bu is calculated in the
following way. To the elements in the third column ofB we add the elements
of the last column of B, Le. the first four elements in the fifth column of A*.
In the third column ofB!! other elements are now negative but the diagonal
element is uncertain. This may even lead to the case where monetary policies
have a "perverse" effect on the real economy in the short run in a situation
where we have a closer connection between the domestic and foreign financial
markets. This would happen if the sum Bu(3,3) + Bu (4,3) were negative

and lA· I were positive, which can be seen as follows. The determinant
IBul is calculated so that first its fourth row is added to its third row and then
the determinant is expanded by its fourth column. The determinant of the
upper left corner three by three submatrix ofBu is negative under the stated
condition and the determinant of B would be positive. We come to the
conclusion that the model is in fact too large for us to be able to firmly settle
this problem.

Let us therefore reformulate the model in such a way that we are able
to discuss more thoroughly the effect of monetary policies when it has a direct
influence on the inflationary expectations. As mentioned above, we assume
that the loan market now clears through a flexible loan rate of interest iL. A
second simplification is that we combine the securities market and the loan
market into a single market for long-term financing. The third change is that
we again assume that the central bank pegs the domestic short rate to Tm by
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means of its interventions in the short-term money market. These changes
mean that now the model consists of only three endogenous variables, the
loan rate iL , output y and inflationary expectations pe. The two financial
market equations of the model can now be written in the following form

d pd..... S 1)-L (y ., 1, Pe) + L (D, 1 - asDefg = 0

b pdf epf . P b
+Mb(D,i)-M_1-(p- x-p- m)-lfe(F +Fg+P )-1

-(acb + af)Defg = 0 ,

where the new symbols MPand Mb refer to the nominal demand for the
domestic short-term asset by the non-bank private sector and the banks, and
I is the vector of interest rates, 1= (iL,lm, iD) . Other symbols are as above.
The Jacobian A with elements aij of the model is now

(8)
iL
Y .
Pe

Let us now consider a tightening stance in monetary policies so that
im is raised. As we do not consider measures which cause a shift in the price
level we have set P to unity in (7). Leaving aside again the income effects of
monetary policies, the left hand side vector of the impulse effects of this
change is

(9)

-L~m +LbDim + Lrm
Him + FPm + MPm + Ml)Dim

-1

Let us denote the two first elements in this vector by b1 and b2. As
above, let us use the technique of partitioned matrices when we calculate the
determinants of the matrices in Cramer's rule. We make again here a similar
assumption as in connection with (3.35) above concerning how the excess
demands in the financial markets depend on output when we take the link
between output and inflationary expectations into account. This ensures that
the determinant of the Jacobian (8) is positive as above. In calculating the
determinant in the numerator of Cramer's rule we partition this matrix B so
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that Bll consists of the upper left corner two by two submatrix of B. The
elements Cij of this matrix Bn are

(10) [an -b1 - A~e ] ,
a21 -bz - Ape

where by A~e is denoted the partial effect of inflationary expectations on the
excess demands in the financial market L The sum of the elements in the first
column ofBu is the corresponding effect of the loan rate iL on the equilibrium
in the goods market, Le. it is -Ei > 0 .The sum of the elements in the second
column of B11 is the corresponding effect of inflationary expectations on the
excess demands in the financial market L The sum of elements in the first
column ofRl1 is the corresponding effect of the loan rate iL on the equilibrium
in the goods market, Le. it is - EiL > 0 . The sum of the elements in the second

column of Bn is

As above in (5) let us assume that the real expenditure E depend on the
real rates of interest. Then (11) can be written as

(12) -EiL - Eio > O.

We are now able to prove that monetary policies can in the present
framework lead to a perverse outcome in the sense that a tightening in policies
may in fact expand output. A sufficient condition for the determinant Bu to
be positive is that C11 > Cl2, as can easily be proved on the basis of the above
properties of the sum of the elements in the columns of Bn .5) We can now
derive the following expression

Ifwe assume that the demand for loans depends on real rates of interest

only, the first term in brackets can easily be seen to be equal to Lro , which is

positive. The second term on the right hand side of (13) is equal to -Lfo ,
which is again positive. This is based on the fact that we have (roughly) the
following homogeneity property describing bank decision making,

Lt + Lfo + Lfm ... 0 (see chapter 9 for more on this).
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If deposits depend on real rates of interest, the term in brackets in the
third term of (13) is equal to -Din which is negative. So on balance, (13) may
be positive or negative. However, in this framework where the domestic short
rate is pegged, we can show that under profit maximization by the banks, bank

lending does not depend on deposits, Le. that Lb = 0 (on this see section 9.2
below). So in this case we definitely reach the outcome that a rise in the level
of interest rates in fact leads to an expansion in output.

The intuition behind this result is simply the following. A tightening in
monetary policy immediately leads to a corresponding acceleration in infla­
tionary expectations - if we assume that inflationary expectations are based
on long-run factors in the consistent way specified above, which does not hold
in practice in the very short run - other real rates of interest are reduced and
the real short-term rate remains unchanged. These give rise to an expansionary
effect on the demand for output in the goods market. The ambiguity of the
result is related to the reaction of the loan rate to a rise in im • As the loan rate
is likely to rise, this causes a reduction in expenditures. The interpretation of
the condition Cll > C12 is also straightforward. Let us consider the "initial"
rise in the loan rate iL based on the equilibrium condition in the loan market,
when this market is taken in isolation from the other equations of the model,
and allow for the one-to-one rise in the inflationary expectations as im is
raised. The condition C11 > C12 says that a sufficient condition for a perverse
expansion in output is that this partial reaction of the loan rate to a rise in the
short-term rate is less than proportional, i.e. that the corresponding real loan
rate is initially expected to be lowered. The expression (13) is this condition
written in terms of our model and we were able to derive the result that it is
valid at least in a specific environment of bank behaviour.

Tobin (1982, p. 192) also refers to the possibility of a perverse outcome
of monetary policy in the connection with a Phillips curve, i.e. in our model
already in connection with assumption (3.35), and states that this possibility
cannot be ruled out as an unstable equilibrium as no dynamics have yet been
introduced into the model.

In our transformed model of this chapter we have added a new factor
through which monetary policies lead to accelerated inflation and which can
be a cause for a perverse outcome of monetary policies. It should be added
that also in this reduced and transformed model the fiscal policy works in the
manner described above. This holds also for monetary policies, if the open
interest parity is removed from the model and we return to the basic assump­
tion of chapter 3. This leads us to the conclusion that there exists an inter­
mediate case with less dependence of inflationary expectations on direct
measures by monetary policies which guarantees that there will no longer
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exist a possibility for an intuitively perverse outcome of monetary policies.
It should be noted that monetary policy is neutral, i.e. there is no effect on
output from a rise in the domestic interest rates, if the (administrative) depo it
rate iD is raised pari passu with the domestic short·term money market rate
im • This result only requires the above stated homogeneity properties of
private sector behaviour with respect to the nominal rates of interest and the
inflation rate and that of bank lending behaviour with respect to the rates of

interest iL, iD, im, and holds for any value of the parameter Lt:> .

Notes

1) For a debate concerning monetary autonomy and the deregulation of the
domestic financial markets in Finland, see Tarkka (1987).

2) In fact we should have here a variable risk factor depending on the current
portfolio shares of domestic and foreign assets held by the private sector.
This would lead us again back to portfolio behaviour and therefore we
take (1) to be approximately valid representing the assumed close tie
between domestic and foreign short-term assets.

3) It should be noted that in the definition (3.16) of real disposable income
we have the rate of devaluation as describing its realized rate while in (1)
we have the expected rate of devaluation.

4) Now, a change in im also leads to a similar change in the expected cost of
foreign finance, which is if + Ee and is on the basis of (1) equal to the
domestic rate im. So domestic monetary policy, if it is able in the short
run to control the domestic rate, is in fact also able to influence the
expected terms of foreign borrowing. This in effect means that here we
do not have the foreign interest rate in the asset demand equations as a
separate variable.

5) Let the column sums of the first and second column ofBl1 be Cl and C2
respectively and I!J. the difference C2 - Cl - -EiD ~ O. The determinant
Bll can now be expressed as CI(Cll - C12) + clll!J. ~ 0 if Cll ~ Cl2 .
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5 Specification and estimation
of a flow-of-funds model

We now turn to the second part of the study, where our aim is to analyzesome
of the key issues raised above concerning the real expenditure and portfolio
allocation decisions of the private sector. Our aim in this part of the study is
to present evidence concerning the spillover effects of credit rationing and
the effects ofvarious interest rates on the different categories ofuses offunds,
as well as the adjustment by the private sector towards their desired portfolios.
Here we concentrate on the period of quantitative rationing in the Finnish
financial markets. We also outline the possibilities to make inferences con­
cerning a period of free interest rate formation as well. It should be remarked
here at the outset that we are not going to build a full-scale macro model but
limit ourselves to building partial flow-of-funds models for the households,
firms and banks in Finland.

The aim of this chapter is to present the general framework for the
flow-of-funds models that will then be specified in more detail and estimated
in later chapters. Here we discuss the theoretical basis of the flow-of-funds
model in general, methods of its estimation, and problems encountered in
empirical applications of the flow-of-funds approach. We also outline some
of the main features and solutions made in our own models.!)
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By a flow-of-funds model we can either mean a sectoral partial model
for the real and financial flows of the sector concerned or a combination of
sectoral models where they are linked through the market clearing conditions.
Here we mostly discuss problems related to the construction of an individual
flow-of-funds model.

We start the chapter with a discussion of optimal portfolio behaviour in
the standard framework of perfect capital markets and then enlarge it to the
case of imperfect capital markets with monopolistic elements and rationing
in some markets. The next topic is adjustment towards the desired holdings
of assets, which is an essential part of a flow- of-funds model where, because
of adjustment costs, a distinction must be made between changes in the
composition of the existing wealth and allocation of the new investable flow,
for instance saving. An important question is whether decisions concerning
consumption and investment expenditures can be separated from or should
they be integrated with those concerning financial portfolio allocations. This
problem is considered in section 5.4. We devote the last section of the chapter
to the estimation problems related to the flow-of-funds model. Here we La.
consider the problem of how to take into account credit rationing effects in a
flow-of-funds model, which is quite an essential point in the subsequent
models.

5.1 The portfolio allocation decision

The decisions with which we are here concerned are related to real expendi­
tures and financial portfolio allocation (including liability management). We
start with the latter and expand upon this topic in section 5.4 by also addressing
the expenditure-portfolio allocation problem. The portfolio allocation deci­
sions are usually divided into three phases: the determination of the desired
or optimal allocation ofa given stock ofwealth, the determination of the actual
holdings of assets in the case of adjustment costs, Le. adjustment towards the
optimal allocation, and thirdly, the determination and allocation of the in­
crease in wealth.

A usual practice in a portfolio model is to specify the desired alloca­
tions of a given stock of wealth as being linear functions in expected asset
yields and homogeneous of degree one in total wealth.2) Friedman and Roley
(1980a) derive the following conditions to be sufficient to produce approxi­
mately asset demand functions of this type,
a) the utility function has the property of constant relative risk aversion, i.e.

-WU"(W)/U'(W) is a constant, where U is a utility function and W is
wealth, and
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b) asset returns are joint normally distributed.

Let Wt be the wealth considered fixed at the beginning of period t and
let rt be the nx1 column vector of stochastic nominal (real) asset returns in
period t per dollar invested, Le, interest rates. The investor maximizes the
expected utility related to the stochastic end-of-period nominal (real) wealth
Wt+1 with his or her allocations in the beginning of the period,

(1) E(U(Wt+I» = EU (Wt (a't (i + rt»,

where at is the column vector of the portfolio shares to be selected summing
to unity, i is a nx1 column vector of unities, and E the expectation operator.
Furthermore, let St be the covariance matrix of the asset returns. Utilizing
assumption b), the optimal portfolio shares can be derived to be

(2) at - B;;f + at,

where ;f is the vector of the means of the interest rates and

(3) -U'(E(Wt+l» [S-I ("S-I.)-IS-I. "S-I] and
Bt= WtU" (E(Wt+l» t - 1 tit lit

By assuming constant relative risk aversion, the multiplier term in the
expression ofBt is approximately constant, namely equal to the inverse of the
coefficient of relative risk aversion, and we get the required result. The above
expressions imply that the asset demand equations have the following proper­
ties:
a) They satisfy the adding-up constraints, i.e. the column sums of the matrix

Bt are zero and the sum of the elements of the vector at is unity.
b) The diagonal elements of the Bt matrix are nonnegative.3)
c) Because of a) and b) the column sums of the off-diagonal elements in

Bt are negative, but the off-diagonal elements do not all have to be
negative. Therefore, the matrix Bt does not automatically satisfy the
condition of gross substitutability.

d) The matrix Bt is symmetric (analogously with the properties of consumer
demand theory).

We also see that in this case where risk-aversion is of the constant
relative risk-aversion type, the budget shares do not depend on wealth.

83



If there is one safe (risk-free) asset in the model, the vector a(l) of the
optimal budget shares of the risky assets is

where S(l) and r(Drefer to the covariance matrix and the vector of mean rates
of return of the risky assets. The share of the safe asset is then determined as
a residual (Friedman and Roley (1980a)).

In this type of a portfolio problem the outcome can be decomposed into
two parts (see on this e.g. the survey on portfolio decision making by Branson
and Henderson (1985)). The constant term at in the optimal portfoHo (2) is
the solution to a minimum variance portfolio problem. This is the portfolio
the investor would like to hold if he were extremely risk averse (the constant
term in the expression of the matrix Bl in (3) would then be zero). If there is
a safe asset, e.g. money or short-term bonds (if inflation is considered as
non-stochastic), the minimum variance portfolio would be allocated solely to
the safe asset. The other component of the optimal portfolio, i.e. the term

B;f , represents the speculative part of the portfolio where the portfolio shares
sum to zero and where only the expected asset returns influence the behaviour
of the investor, with allocations expanding or contracting depending on how
risk averse he or she is.

The allocation problem as formulated above is a static problem, but we
can in a similar way handle the multiperiod optimal allocation problem, the
solution to which i a myopic one in the case of no transactions costs (see e.g.
Fama (1970)).

So far we have considered the theory behind individual asset demand
(and supply) decisions. We should also discuss how to aggregate them over
agents to reach market demand and supply functions. In general tllis is a fairly
difficult task which can clearly violate the often so nice properties of microre­
lations from being valid when microfunctions are aggregated to form a
macrorelation (see Deaton and Muellbauer (1980), chapter 6).

In the special case of portfolio allocation presented above we may,
however, reach some positive results concerning aggregation. Let us as a first
case assume that all individuals share a common view concerning the ex­
pected returns and risks related to the investments (Le. the mean and the
covariance matrix of the uncertain asset yields are identical in each investor's
beliefs), and that they all show the same constant relative risk aversion. On
the basis of (2) we can now easily aggregate the microrelations to macro asset
demand functions specified only in terms of macrovariables,
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(5) A = ~~ = ~Wj (B~e + a) "" (~ Wj) (Bre + a) ,
J J J

where the symbol j refers to individual j.
This result (5) would require, however, that all investors hold each asset

in the same proportion of total wealth, which is clearly not the case in practice.
So, in general, we must allow for differences in the matrix B, related to
different attitudes towards risk and in the vector a between individuals, and
thus we face a more difficult aggregation problem. Let Wj be the share of
individual j in the total (market) wealth, Wj = Wj/.I:Wj . Now we can write

(6) A =~ ~ =~Wj [(~ wjBj) ~e + ~Wjai)] = (~Wj) (B~e + a) .
J J J J J

So, if we assume that the same mean ~e is expected by all agents, we
can still achieve aggregate demand functions specified in terms ofmacrovari­
abies where the addinll-up constraints and other properties of B and a stated
above are fulfilled by B and a, as can be easily checked. If the shares Wj are
constant over time, the matrix Band the vector it are also constant.4) Analo­
gously, if the covariances (the risks) are perceived to be the same, but the
means differ, we get macro functions where the properties a)-d) are fulfilled.
In this case the mean vector of rates ofreturn is replaced by a weighted average
of the individual mean vectors. If both the mean and the covariance matrix
vary, we can still achieve macro demand functions which satisfy the adding­
up properties, but these macro relations are not based only on macrovariables
(see Vartia (1979) for more details on this).

5.2 Behaviour under rationing and other market imperfections

A common feature of much of the theoretical analysis of financial markets
and portfolio theory is the underlying assumption of perfect markets. In
practice, however, various kinds of imperfections are a common phenome­
non, which has also been recognized in the more recent theoretical analysis.

In the context of consumer behaviour the influence of credit rationing
in the loan markets has long been recognized as an essential factor which
changes the optimal path ofconsumption in a life-cycle behaviour model from
wealth constrained to liquidity constrained (see chapter 7 below). In the case
of bank loan markets, credit rationing has also long been a feature of analysis
even in the conditions of "well developed" financial markets, e.g. in the USA
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(see the penetrating analysis in this field by Jaffee (1971) and Koskela
(1976)).

In the portfolio theory framework, various kinds of market imperfec­
tions have, however, been virtually nonexi tent. This is evidently a conse­
quence of the fact that lIsually the capital markets have been assumed to
resemble, or even be, very representative of the "perfect" market case.

In this section we now want to take market imperfections into consid­
eration in the context of a portfolio allocation model. Our aim here is to carry
out an analysis of portfolio decision-making in a more general framework
than in the previous section by allowing for rationing and monopolistic
elements in some markets. The analysis is formulated in such a way that it
essentially describes the behaviour of the banks which typically operate in
markets that clear in a variety of ways. Melton and Roley (1981) systemati­
cally considered this sort ofdecision-making and estimation of a more general
portfolio model. Green (1984b) clarified and improved upon some of their
results. Here we present a framework of portfolio analysis under market
imperfections which slightly differs from that presented in these papers.

In the case of certainty it makes no difference whether an agent in a
monopolistic position in a market chooses the quantity held by him or sets
the price (rate of interest). In an uncertain environment, however, this makes
a difference, as Green (1984b) has argued.

We want to distinguish between four types of markets where the agent
operates by choosing the asset portfolio or alternatively by setting the interest
rates:
1) Markets where the agent fixes interest rates and faces downward sloping

demand curves for the quantities (in terms of liabilities of the counterpart
of the agent). Let rt be tile vector of interest rates in these markets so that
the demand curves for these assets are

(7) At = Zo + Z1TI + UI ,

where Zo and ZI are supposed to be known matrices and U1 is a stochastic
error-term with EUl = 0, COV(Ul) 0= Sll . So, the agent acts as a monop­
olist in these markets.

2) Markets with perfect competition, where the agent faces a perfectly elastic
supply of assets Az with the interest rate (vector) rz , which is random,

(8) rz 0= TZ + Uz, where EUz = 0 and cov(Uz) = Szz .
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3) Markets where the agent is rationed (the agent is on the short side of the
market). Here we suppose that the vector of interest rates r3 in these
markets is known with certainty, r3 = T3 , but the quantities are random,
so that

(9) A3 = 1\3 + U3 where EU3 - 0 and cov (U3) = S33 .

4) Markets where the agent chooses to hold A4 quantity of assets in this
category but he or she simultaneously influences the rate of interest in
these markets. So we specify for the interest rate vector r4

(10) r4 = r~ + RM .

Observe that perfectly competitive markets 2) are a special case of type 4
markets.

Melton and Roley (1981) considered portfolio decision-making in the
case where there are markets of type 1) and 2) above, i.e. monopolistic
markets and perfectly competitive markets respectively. Green (1984b) also
considered the case 3, but in a transformed version where rates of return are
stochastic and quantities nonstochastic. We observe that rationed markets
where the agent lies on the long side of the market can be treated as a special
case of 2.

One essential problem with this kind of a more general decision-making
is the "liquidity problem", i.e. how is the portfolio balanced in a situation
where quantities of some assets are endogenous compared to the standard
case discussed above where the quantities are selected by the agent. By
introducing the type 4 markets we want to suggest a solution to this liquidity
problem which is different from that presented by both Melton and Roley and
by Green.

Markets in the above category 4 are what we can call the liquidity
adjustment markets, where the agent adjusts his or her portfolio to meet the
balance sheet constraint. So we have

(11) i'M = W - it'AI - h'A2 - i3'A3,

where W is total wealth and the i's are conformable vectors of unities. We
now suppose that there is only one market of this category, i.e. that we have
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According to (12) the agent faces a rising "penalty" interest rate sche­
dule, the parameters of which are supposed to be known, and linear, for his
or her borrowing in this market.

The intuitive reasoning behind this construction is that this sort of
liquidity adjustment is quite common. Typically, the agent in the first phase
chooses the stocks of the (long-term) assets, the yields on which are uncertain,
and fixes interest rates in monopolistic markets where demand is uncertain.
After the outcome in these markets is revealed, the agent uses his or her
liquidity reserve, in the simplest case cash balances, to the extent necessary
to meet the wealth constraint. In the case of a banking firm we can well
consider the liquidity channel A4 to be borrowing from the central bank,
which in many countries with "less than well developed financial markets"
has been a common feature, as has been a system with some sort of extra cost
for excess use of this liquidity reserve.

We suppose that the decision making of the agent takes place in a
mean-variance framework where the agent maximizes the following function:

(13)
b

EU(1t) ... E(1t) - "2 V(1t) ,

where 1t is the profit on the portfolio,

(14) 1t .. r1'A1 + rz'Az + r3'A3 + r4A4.

Here B is the expectation and V the variance of the profit, and b is the
Arrow-Pratt measure of absolute risk aversion (b > 0) .5) Let us further
suppose that the residual vectors U1, Uz and U3 above are joint normally
distributed and for simplicity that between groups 1,2, and 3 they are uncorre­
lated, but may be initially correlated within groups. We can now infer that the
use of the liquidity reserve A4 is normally distributed,

(15) A4-N(W - h'(Zo + Z1f1) - iz'Az - h'A3, it'Sllit + h'S33h).

We denote the mean of A4 simply by ~ and the variance of A4 by cl
in (15). We can now derive the mean and variance of the profit 1t in (14) to
be the following:

(16)E(1t) ... n'{Zo + Zlr1) + fz'Az +O'A3 + ~o~ + ~1 (~2 + cl) and
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(17) yen;) = (r1 - ~Oil)'Sll(f1 - ~oiI) + AZ'S22Az + (r3 - ~oiJ)'S33(r3 - ~ob)

+ ~rE(A~ - (EA~))z + 2~lE(M' ( y , V(l) )) ,

where we have denoted by y' the vector (Y1', YZ', Y3')­
(ft' - ~oiI', Az', r3' - ~oiJ') and by V(1)' = (VI', Vz', V3') . We can quite
easily further derive that

By further assuming that Sll and S33 are diagonal we can derive

(19) E [M' (y'V(l»)] = -21AiI'SllY1 - 21Ai3'S33Y3 .

We can see that the objective function (13) consists of terms where the
mean lA is raised to the second power. The derivative of the objective function
with respect to r1 includes the term oil/Of! = - Zl'h . An interesting special
case is the following. If we suppose that the asset demand functions which
our optimizing agent faces in the markets of category 1 are a result of an
optimal portfolio allocation by agents who operate solely in these markets
and who consider them to be perfectly competitive markets, this means that
according to the adding-up constraints ZI'il = O. (see property a) on page
83).6) Because of property d) on page 83 the matrix Zl is also symmetric.

This assumption7) simplifies the solution for f1 to a great extent and we
get

(20) rl = (bSll - 2Zt}-1 (Zo + b~oSl1h) and

(21) Az = (bS22 + aizizT\,r2 - ~oiz - 2b~1(il'SllYl + b'S33Y3)iz + aWoiz),

where a = -2~1(1 - 2b~la2) and Wo =W - Zo - Zlft - h'A3 .

We can first infer that in this solution the slope parameter ~1 does not
at all affect the optimal setting of the interest rates rl in markets of category
1, but affects the optimal demands of assets A2 in the perfectly competitive
markets (or in rationed markets where our agent is on the long side of the
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markets (or in rationed markets where our agent is on the long side of the
market). The transformed budget Wo influences, as it should, the allocation
of the type 2 assets. It is interesting to find that if there is no penalty cost in
the liquidity adjustment, i.e. if f31 is zero the solution of Az is as follows

This solution does Dot at all depend on the quantities or interest rates in
the markets of type and 3. This reflects the property of the mean-variance
model according to which, if there is a safe asset, (Ill incr ases in wealth will
be allocated to it. In general, the choice of assets A2 is fairly complex in (21)
where the interest rates rl and r3 affect the solution as well as the quantities
A3.

5.3 Adjustment towards an optimal portfolio: the optimal marginal
adjustment model

The second phase in the derivation of the asset demand functions is based on
the fact that usually there are adjustment co ts with respect to the reshuffling
of the portfolio, and that a realistic asset demand model should allow for this.
A "theory" of portfolio adjustment, Le. asset flows, is called for. The Brai·
nard-Tobin (1968) paper did not present any formal derivation of the adjust­
ment model, but they presented in their "general disequilibrium" model an
important idea related to portfolio adjustment with several assets. In their
formulation every discrepancy between the desired and actual stock of an
asset affects as a spillover also the adjustment of all other assets. In the partial
adjustment model a discrepancy only has an effect on the adjustment of the
asset concerned. When this is applied to a multiasset framework, we have as
a logical outcome that the adjustments must be infinitely rapid.8) This is
clearly not what is usually realistic, nor what is aimed at in the construction
of an adjustment model.

The adjustment model can be derived by defining the adjustment costs
to consist of two types of costs: first, there is the "out-of-equilibrium" cost
and, secondly, there is the cost related t the changes in the stocks of the assets,
which are both taken to be convex functions in At (for more on this ty~e of a
treatment and derivation see Feige (1967), Hunt and Upcher (1979»). ) One
important point to be noted in these derivations is that they are static and
portfolio adjustment is considered to be a decision concerning only one
period.
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Portfolio adjustment models of the Brainard-Tobin type have typically
been the starting point in construction of empirical flow-of-funds models. The
most advanced model in this category is the "optimal marginal adjustment"
model developed by Friedman (1977), and further developed by Friedman
and Roley (1979), (1980b) and by Roley (1980). Friedman and Roley (1980b)
state that a portfolio adjustment model should allow for the following four
requirements:
a) effects of differential transactions costs between the investor's allocation

of a new investable financial flow and the corresponding reallocation of
existing asset holdings,

b) dependence of the allocation of new investable financial flows on desired
equilibrium asset holdings,

c) effects of new investable financial flows on the reallocation of existing
asset holdings, and

d) asymmetric effects from positive and negative new investable financial
flows.

The original adjustment model of Brainard and Tobin satisfies only the
first of these, i.e. property a). Friedman and Roley state that a model which
satisfies properties a)-c) but not d) is the following marginal adjustment
model10)

n

(23) /);. Ail = 28ik(akIWI-l - Ak, I-I) + Uit(/);.Wl), i = 1, , n.
k-l

Here the first term represents reallocation of the initial wealth (Wt-l) to
correspond to the optimal allocation of this wealth at the end of period 1. The
second term represents the allocation of the increase in wealth, e.g. saving in
the case of households. An important feature of this model is that saving is
allocated according to the optimals shares ail derived abov~ in (3) and (4).
The stock adjustment coefficients satisfy the constraints. ;),8ik = e for all
k=l,...,n, where ecan be arbitrary. TIlls can be easily checkeato be sufficient
10 satisfy the budget conSlraiJlt ~Ail = Wl . 11) Roley (see e.g. Roley (1980»
has further enlarged the modelln (23) and distinguished between the alloca­
tion of positive and negative flows. Roley has also made a distinction between
the effects of various sources of funds in a banking sector model because of
the differences in their variability. In their original model Brainard and Tobin
(1968) made a distinction between saving and capital gains as components of
the increase in wealth. We consider this problem more closely on pages 93-94
below.

The above marginal adjustment model can be conceived to be a com­
bined solution to two allocation problems, the first being the optimal re-
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allocation of the existing stock of wealth, and the second being a non-con­
strained allocation of saving. It is, however, true that the model is not derived
from a model of optimal adjustment behaviour.12)

It is to be noted that the matrix of adjustment coefficients eik is not in
general symmetric, as Hunt and Upcher (1979) have shown. They also show
that a portfolio adju trnent model is always stable when it is derived from the
cost of adjustment framework presented more thoroughly below, and that the
characteristic roots of the difference equation system should be real and lie
between zero and unity. Thus a f1ow-of-funds model does not exhibit oscil­
lations in the portfolio adjustment but may show turning points (e.g. over­
shooting) in the adjustment process.

The above model (23) is broadly the tarling point aJso in our empirical
flow-ai-funds models. Another feature in our model is that we, like Roley,
consider the various flow items in the budget as separate variables, potentially
with differenl coefficients. These solutions are discussed more closely in
connection with each individual flow-of-funds model.

The standard adjustment model is derived via minimization with respect
to actual holdings A of the following quadratic function

(24)C = (A - A*)'CI(A - A*) + (A-A-I)'Cz(A-A-I) subject to i'A - W ,

where A* is the solution to the optimization problem (1), Cl is the matrix of
the out-of-equilibrium costs and Cz represents the adjustment costs. An
intuitively clear-cut way is to define the out-of-equilibrium costs in terms of
the objective function F(A) =EU(W) of the static allocation problem above

(1) and accordingly set (CI)ij = - a2F(A*) / aAjaAj which is a symmetric
matrix. Not even in this case can we derive an adjustment model where the
coefficient matrix for the interest rate vector l and also the coefficient matrix
related to the lagged stocks A-I would be symmetric. In the model of the
London Business School (see Keating (1984» it is assumed that the covari­
ance matrix of the asset returns is diagonal, as is the matrix of the adjustment
costs. With the matrix Cl defined as just suggested the asset flows are
symmetric with respect to the interest rates and the adjustment matrix is
diagonal. In general, the solution to the minimization problem (24) is not
symmetric, as was mentioned already above.

Let us next consider the derivation of the adjustment model from
another point of view. Above we have defined adjustment costs in period t to
be
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(25) Ct(At, At-I, An ,

where C is a convex function. One essential feature in the models above is
that the problem of adjustment is formulated to consist of only one decision
making process, even though in fact we should consider adjustment over time.
Because of the adjustment costs, also expected changes in the factors deter­
mining the future desired stocks influence the current decision. Instead of(25)
we should minimize

T

(26) C = 2R-tCt (At, At - 1, A~)

t -1

with respect to Al. Az,...,AT . Here R is the interest factor, R = l+r. This
optimization gives as necessary conditions for an optimum

(27) aCt R- l aCt+l = 0
aAt + oAt .

The standard framework presented above neglects the second term in

(27). The optimality condition (27) includes At+landA~+l in addition to the
normal At and At-I. Kennan (1979) showed in the case ofa partial adjustment
model, and Neusser (1985) in the case of a general portfolio allocation model,
that the solution to (27) is in fact similar to that of the static adjustment

framework discussed above, with the exception that the desired stockA~ must
now be replaced by a weighted average (with geometrically declining
weights) of the current and future desired stocks. We consider this enlarged
framework further in connection with the estimation of the flow-of-funds
model in section 5.5.

Usually, in connection with the portfolio adjustment no attention is
given to the units of account and capital gains. Let us finally in this section
consider this important problem.

The agent holds in period t a certain physical quantity se'
t

of each asset,
such as the physical housing stock or the number of bonds~ In the case of
deposits this is simply their nominal value. The real market value of this stock
valued at current market prices is Xit = (qit/Pt) Xit , where qit is the market
price ofa unit of asset j and Pt is a general price index. It is to these real market
values of wealth that the desired portfolio al1ocations refer to.13) In planning
the new investment in a certain asset to be carried out during period t, the
agent first evaluates the existing stock of the asset concerned at the new prices
in order to be able to find out the need for a new investment flow to fill the
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gap between desired and existing real wealth in the asset concerned. The
general multi-asset portfolio adjustment model is then a linear combination
of these discrepancies between desired and actual holdings.

We have as an identity,

Here (l\q/q)it is capital gains on asset i in period t, (l\P/P)t is the rate of
inflation in period t and di is the rate of depreciation of asset i. Now we can
see that the abov idea behind pecification of the desired and actual holdings
and the need to adjust lhe holding leads to lhe specification ofthe adjustment
equations in a flow-of-funds model in terms of real investment flows. This is
so becau e the difference between the left hand side of (28), taken as a desired
entity, and the first term on the right hand side of (28) is just the discrepancy
on which investment decisions are based. This idea also means that the lagged
asset stocks with respect to which the gradual adjustment takes place should
be valued at the (real market) prices prevailing in period t rather than in the
previous period.

5.4 Separation and integration of financial and real expenditure deci­
sions

So far we bave considered the change in wealth or in investable portfolio
!:J.Wt to be exogenous in the portfolio decision. This is a standard view in
portfolio analysis and aloin many empirical financial market models (see
e.g. Backus et al. (1980) and Green (1984a)). In some sectors, e.g. the banks,
the investable flow is typically determined by the behaviour of another sector.
But in lhe case of households the flow depends on the consumption decisions
of the sector itself. In the case offirms we have to consider whether investment
and decisions concerning financing of investments are integrated with or
separable from each olher.

There is, however, a theoretical justification for the separation of the
saving-consumption decision and the portfolio allocation decision. The sol­
ution to an optimal lifetime consumption-portfolio allocation problem, under
the assumption of constant relative risk aversion and no risk related to
inflation or relative prices of consumption in different periods, is such that it
produces this sort of separation. The optimal consumption and the optimal
allocation of wealth in a safe and a risky asset do not in any way depend on
each other, consumption being a function of total wealth and the portfolio
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allocation depending on the parameters of the problem, like the interest rate,
as Samuelson (1969) has shown,14)

Purvis (1978) has argued that this separation result is not valid if there
are adjustment costs with respect to changing the level of asset holdings. The
existence of adjustment costs means that we cannot consider separately the
portfolio allocation problem but "rather a longer-run problem of determining
an optimal path for each asset and for the level ofconsumption" (Purvis (1978,
p. 403)). In this case a rational household would decide between consumption
Ct and asset demands Ait on the basis of the full list of inherited stocks of
assets, not just on the basis of total wealth and income Yt, and long-run asset
considerations.

Let us first specify a consumption function of the following type
n

(29) Ct., aOtYt + 2: ~OkAk, t-l'
k-l

where Yt is income. By defining lJ.Wt = Yt - Ct we can transform the flow­
of-funds model presented in (23) above into the following form:

n

lJ.Ait = ai'yt + 2:~ikAk, t - 1, i = 1,...,n and
k-l

(30)

n

Ct" aoYt + 2: ~okAk, t-l,
k-l

with the constraints
n n

(31) ao + 2:ai' = 1 , ~Ok + 2:~ik = 0 , k = 1,..., n .
i-I i-I

We should remember that the coefficients ai and aik in general include,
in addition to the constant terms and pure adjustment coefficients 6ik, also
terms related to the desired allocation of wealth, i.e. the interest rates. The
model presented in (30) is the prototype of an integrated model where both
real expenditures and portfolio allocations are considered to be determined
simultaneously.

The separable model is a special case of this model because then only
the total wealth has any influence on consumption. In an empirical application
Backus and Purvis (1980) have constructed an integrated flow-of-funds
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model for the household sector in the USA and strongly conclude in favour
of the integrated model. The same conclusion is also reached by Poloz (1986)
in his model for the portfolio behaviour of the Canadian household sector.
This is also one starting point in our household sector submodel to be
presented in chapter 7.

The issue of integration vs. separation of real expenditure and portfolio
allocation decisions in f1ow-of-funds models has been mostly discussed in
the context ofconsumption and saving decisions of the households (see Owen
(19800), chapter 3 for a discussion on the various possibilities to construct an
integrated f1ow-of-funds model). It seems that this problem has not been
tackled previously in connection with financial models of firm behaviour
based on the f1ow-of-funds approach, so let us suggest here how the issue of
integration-separation could be studied in this case. Broadly speaking, under
separation real investment decisions do not react to the source of the funds
available to their financing needs.1S

)

Let us denote by K* the desired stock of real capital and rK the yield on
it. Let Li, i =1,...,n be the n sources of funds available to [mance the real
capital stock. Let us further assume that based on the preferences of the
management of the firm we can derive analogously as in section 5.1 above
the optimal liability portfolio shares ai summing to unity. The desired stocks

of liabilities Lt are

(32) Lt = aiK* .

The optimal capital stock is specified by the function

(33) K* = f(rK - r*), f > 0 .

Here r* represents the financing costs at the optimum,
n

(34) r* = }:airi ,

i-I

where ri is the cost per unit of liability i.16)

Now a f1ow-of-funds model describing simultaneously the real invest­
ment and financial behaviour can be defined to be separable if the decision
making of the firms is recursive in the manner presented in (32)-(34) and the
real investment flow does not react differently to various imbalances in the
individual liability items but reacts only to the gap between total liabilities (=
capital stock) and the desired value of them. Imbalances in the various liability
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items are adjusted solely within the liability items and do not have spillover
effects on the real investment process. So we can specify the following
flow-of-funds model under separation with the adding-up constraints,

AK = f(K* - K-1)

(35) - ALl = - a}f(K* - K-1) + ~l1(Li - L1.-1) + ...+ ~lo(L~ - Lo,-l)

Sum:O= 0 +0 +...+0

5.5 Estimation of the flow-of-funds model

5.5.1 Estimation o/the standard model

An essential feature of the flow-of-funds model,is that, in its most general
form, it is a very little constrained hypothesis with a very large number offree
parameters to be determined by the data. Accordingly, this has caused
problems in many empirical flow-of-funds models. At least some of the
interest rates, which should all appear in each equation, are usually quite
strongly correlated with each other, as are often also the lagged stocks of
assets. In a flow-of-funds model in the initial estimations typically at most
half of the coefficients are significant and of the right sign (see Backus et al.
(1980), Backus and Purvis (1980) and Green (1984a)). As a remedy to this
situation, a Bayesian estimation method based on the use of a priori informa­
tion with respect to coefficients is suggested instead of the fully free OLS
estimation. Even so, it seems to be difficult to get satisfactory results. A
Bayesian estimation method was initially suggested for the flow-of-funds
model by Smith and Brainard (1976), who concluded that in an out-of-sample
prediction test this kind of estimation method outperforms the conventional
estimation.17)

In the following our starting point has differed from that in the above
flow-of-funds estimations because we have had at our disposal, and been able
to construct, only annual flow-of-funds data starting from the year 1960.18

)

Further, in Finland we only have annual national accounts with sectoral
income and expenditure data (quarterly data exists for expenditure and
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production items). So we have started with preliminary complete f1ow-of­
funds estimations and carried out ome testing of the basic ideas concerning
this kind of a model, e.g. the integration vs. separation issue, nature of the
adjustment process, and bomogeneity with respect to nominal interest rates
and inflation, as well as some of the interesting parameters raised above in
chapters 2 and 3.

After this we have proceeded to achjeve a more par imoru us model
with more degrees of freedom by succe sively eliminating variables with
coefficients which are not significant and are implausible in sign as to the
short-run impact effects. The outcome of this procedure is perhaps not a
"unique" estimation result, but it should be satisfactory in the important sense
that the individual coefficients are meaningful and usually also statistically
significant. 19),20) Then tbe model should not include coefficients which could
be a cause of non-sensible results later on in the model solutions. It should be
remembered that the Bayesian estimates are also subject to the critique of
subjectivity, as the differences in opinion between Duesenberry (1980) and
Backus et a1. (1980) concerning the prior distributions show.

Because of the adding-up constraints, the residuals across the equations
sum to zero and the covariance matrix of the errors is nonsingular. Therefore,
one equation should be deleted from the estimation and its coefficients solved
from the estimated coefficients of the rest of the equations and the adding-up
constraints. It can be shown that we can delete any equation without altering
the outcome. In a complete flow-of-funds model with every rate of return
variable and every lagged asset stock as explanatory variables in every
equation, it is a well-known fact that OLS applied to each equation separately
is an optimal method of estimation. These estimates also automatically fulfil
the adding-up constraint (see e.g. Alho (1972) for more on this). As the
covariance matrix of the residual vector (across the equations) is singular, this
calls for using the technique of seemingly unrelated regression estimation
(SURE) of Zellner (1962) as in general the errors are correlated with each
other.

In a more general framework we also want to constrain the coefficient
matrix with additional linear constraints, e.g. we can omit some explanatory
variables from an equation, as we have done in our model. The estimation of
this kind of a system has been discussed, for example, by Theil (1971), Alho
(1972), and Anderson and Blundell (1982). First, one equation is deleted from
the system. From the adding-up constraints we transform the rest of the linear
constraints to include only the coefficients of the remaining equations. The
remaining equations are estimated by SURE or equivalently by the gener­
alized least squares (GLS) method applied to the system of equations. In this
way the correlation between the residuals in the various equations is utilized
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in order to increase the efficiency of the estimation (see e.g. Theil (1971) for
more details on this). After this we solve the estimates and the standard errors
of the coefficient estimates of the omitted equation.21

)

Another method to estimate a flow-of-funds model is to further con­
strain it by symmetry restrictions discussed above in sections 5.1 and 5.3.
Constraints of this type have been incorporated in the flow-of-funds models
of the London Business School (see Keating (1984) and the discussion on this
by Courakis (1988)) and also in the FREIA model of the Dutch Central
Planning Bureau (see Okker et a1. (1983)). This sort of symmetry is not a
feature of the Brainard-Tobin model nor has it been inco~orated into the
f1ow-of-funds models for the US constructed in this spirit?

In the estimation of the flow-of-funds model the simultaneous equation
bias has naturally also received attention. This problem arises from, for
instance, the interest rates which are explanatory variables in the asset demand
equations, and which are then determined by the market clearing conditions
between the demand and supply equations of the assets. So, the interest rates
are endogenous variables in the full model, and this calls for a consistent
estimation method, usually the instrumental variables method. We can note
that this problem does not appear to be so prominent in the case of our model
because the role of this kind of flex-price asset markets has been fairly limited
in the Finnish conditions, where rigidity of the interest rates has been a
dominant feature in the financial markets.

5.5.2 Treatment ofexpectaJions in aflow-of-funds model

There is a place for uncertainties and surprises of many kinds in a flow-of­
funds model, like in all econometric models. It suffices to mention expecta­
tions and surprises related to income (sources of funds), whether a change in
income is at the same time a change in permanent income or is an unexpected
windfall or loss, whether credit rationing is considered to be permanent or
temporary, and what is the relationship of the current yield on assets to the
long-term yields. In our model the two latter problems are the most relevant.
We think that credit rationing is only temporary for individual economic
agents and can be eliminated through increased accumulation of their own
funds, i.e. saving. For the sector as a whole in a certain period a rationed
volume of credits is, however, a binding constraint. On the other hand, we
have so limited a number of degrees of freedom available that extensive
experimentation with respect to various expectations and surprises outlined
above cannot be carried out.

Above we briefly presented the dynamic partial adjustment model
considered in the context of rational expectations by Kennan (1979) and
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(36)

Neusser (1985). We should now discuss somewhat more thoroughly the role
of expectations in a f1ow-of-funds model. In addition to the dynamic model
with expectation' on the future values of the desired stocks mentioned above,
expectations also play a role in the static adjustment model. At the moment
of portfolio allocation the rates of returns on at least some assets are uncertain
and the allocation decisions must be based on expected rates of returns.
Because assets are typically of longer maturity than the decision period, the
rate of return on an as et i generally

bt + (qr+l - qt)
rt =

qt '

where bl is the coupon of the asset and ql the market price of the asset. Also
with fixed price assets (e.g. bank deposits and loans) we can think of
uncertainty related to possible changes in the rate during the unit period,
whereas in (36) uncertainty is considered to be related only to the future
market price of the asset.

We can specify various hypotheses on the formation of expectations on
the future market prices of the assets. Friedman and Roley (1979) considered
this explicitly in building bond demand equations for the various categories
of institutional investors in the USA. They studied unitary expectations (Le.
the capital gains component is expected to be zero, which is the efficient
market case), rational expectations and adaptive expectations. Their conclu­
sion was that adaptive expectations gave the best overall results in terms of
model fit. An interesting finding in their model is that, in contrast with the
model fit, the fit for the actual rates of return is, of course, much better by
rational expectations than by the other two hypotheses of expectations for­
mation.

The hypothesis of rational expectations is used extensively in the
flow-of-funds submodel of the London Business School (see Keating (1984)).
The model is not a dynamic adjustment model discussed by Kennan (1979)
(see section 5.3. above), but instead a standard flow-of-funds model including
rational expectations for the rate of return variables (36).

Let us now discuss the dynamic adjustment model presented above. As
mentioned in section 5.3 Kennan (1979) showed that this sort of dynamic
adjustment model gives an outcome that is similar to that of its static
counterpart in the case of a partial adjustment model, with the exception that
now the desired stocks refer to a weighted average of aU future desired stocks,
in our case La. to an average of future rates of retums.23) In an efficient market
context Mishkin (1980) has argued that all future values of ql, or equivalently
the long-term interest rates, should follow a random walk and would therefore
be optimally forecast to be equal to the present price. However, Begg (1984)
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has shown that this result is in general incorrect, because it is based on a
relationship between the short rates and the long-term rate, where the coupon
payments are assumed to be invested at the average long rate rather than at
the short-term rate, as should be. In some important special cases the result
is valid, e.g. when there is a zero-coupon asset or when the short-term rate of
interest is expected to be a constant.

It would be convenient if we could rely on the above result by Mishkin,
because in the model we could replace future values of the desired stocks by
current interest rates. The model would then in fact be a static one. In a direct
estimation of the partial adjustment model we would then circumvent one
critique presented by Kennan (1979) against the model where in one estima­
tion both the adjustment process and the determination of the desired stocks
are estimated at the same time, namely, that we cannot identify the adjustment
lag and the forecasting rule from each other. Only the totallag between the
variable determining the optimal stock and the decision variable can be
identified in this sort of an estimation.

Our treatment of expectations is fairly crude in what follows. We use
current period values of interest rates quite extensively. In the case ofconstant
short-term interest rates there should be no anticipated changes in the prices
of long-term bonds. This should quite closely resemble the Finnish case where
the nominal interest rates have been very rigid. The uncertainty attached to
the financial portfolio decisions typically arises to a much higher degree from
the uncertainty connected with the inflationary expectations. 24) We have
used various types of inflationary expectations to be discussed in more detail
later on in subsequent chapters. Sometimes we have simply used the current
period inflation. Because our unit period of observation, a year, is fairly long
in the context of financial decision making, this specification resembles a sort
of "perfect foresight" assumption in the model.

5.5.3 Identifying the credit rationing effects in aflow-of-funds model

Above we have discussed the specification and estimation of a "standard"
flow-of-funds model. In this section we briefly discuss how the credit ration­
ing effects should be taken into account in this kind of a model. Ito (1980)
has shown in the context of consumer behaviour applying a Cobb-Douglas
utility function that rationing in some markets produces effective demand
functions where the notional demand functions are corrected by additive
spillover terms of the discrepancy between the desired quantity for the
rationed good and the rationed amount of it. A direct application of this idea
to our case gives the following system,
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(37) AXi = AX? + hi(AL - ALd
) ,O:s hi:S 1 , i = 1,...,n,

where AX~ and ALd are desired notional flow demand for asset i and loans,
Xi is the effective, Le. credit constrained, demand for asset i, with AL being
tile actual flow of borrowing. Real spending is simply specified to be the nth
asset category.25) Let us further specify that the desired asset demands are of
the following type:

(38) AX? = aiY + ~iZ + Ei ,

where Y is disposable income and Z is the column vector of other ex­
planatory variables, i.e. rates of return and lagged stocks, ai and ~i (row
vector) the respective parameters, and £i is the residual term. Now we can
derive the desired loan demand from the budget constraint,

n

(39) - ALd
= Y - LAx? = (1 - i'a)Y - i'~Z - i'E

i -1

where a is the column vector of the ai's, i is a nx1 unit vector, ~ is a matrix
with the WiS as rows and E is the column vector of the n residuals £j. If we
denote by EL the residual of the loan demand equation (39), we have
.~{i + EL = 0, because of the budget constraint. We now substitute the loan
H"cmand equation into the system (37) and (38) and get

i=l,...,n.

It is important to notice the structure of the coefficients in (40) because
they have an essential influence on the interpretation of the parameters in the
empirical models (see chapters 7 and 8 below).

In the system (40) we have as an identity that the spillover effects of
credit rationing sum to unity
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n

(41) ~ hi = 1 ,
i -1

and the residuals sum to zero, so the equations are linearly dependent and we
have to estimate them in the manner explained above. First n-1 of them are
estimated as a system and then the last equation is solved on the basis of the
estimated equations and the budget constraint.

Let the estimated system be the following in a vectoral form

(42) l:1x = aY + BZ + hl:1L , with the adding-up properties

i'a = 1, i'B = 0, i'n = 1 ,

where x = (X1,... ,Xn)' and other notations conform to this.

On the basis of (40) and (42) we can write the following equation system

(43) (I -ni'Ha~) = (a-n B) .

The matrix I - ni' is singular and therefore 'we cannot in general solve
the notional demand functions on the basis of a rationed system. But we can
proceed some steps in this direction. If hi = 0 , Le. if credit rationing does not
have a spillover effect on asset i, we can from (40) infer that in this case ai
and Bi of (42) are estimates of the notional demand parameters ai and ~i , as
is natural. So this kind of an equation can be properly estimated from data
covering a period of credit rationing, which is quite a clear result.

For the remaining k functions l:1xi in (42) with hi > 0, we can solve
k-1 of them if we fix the coefficients of the kth equation ak and ~k. In
principle, we can use this kind of information in combining data from rationed
and non-rationed periods. In effect (43) produces a set of linear restrictions
binding estimation of the k-1 equations in the non-rationed period.

There may still be an interesting possibility to make inferences con­
cerning the non-rationed system. As we are going to discuss later on, the
solution of the bank loan market may in fact be a combination of demand and
supply factors, if there is short-run accommodation of loan demand by the
banks to some extent. We have then

(44) l:1L = hrALd + (1 - hL)l:1Ls ,0 :S hL :S 1 ,
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with~e being the flow of notional supply ofcredit by the banks. Even though
in general the parameters appearing in this equation cannot all be identified,
we could, if hL ~ 0 , infer for example that the variable Zj does not appear in

the Ld function. In the above formulation this would imply that (i'~)j = 0 and
so on the basis of (43) (B)j is an estimate of the notional (Mj, where the
parentheses are used to indicate the column vector of a matrix. The estimated
coefficients for this variable Zj apply as such also in the non-rationed period
(see (40) above to confirm this). In general we are using (40) combined with
(39) in the empirical interpretation of the parameter estimates in the subse­
quent chapters.

Notes

1) For a general presentation of a flow-of-funds model built in the Brainard­
Tobin and the "Yale-school" tradition, see also Owen (1986a).

2) Newbery and Stiglitz (1981) present a general discussion of the properties
of the asset demand functions in the case of constant absolute and relative
risk aversion and quadratic utility functions which all produce linear asset
demand functions.

3) This is a result of the fact that Bt is a positive semidefinite matrix. For a
proof, see e.g. Hunt and Upcher (1979).

4) Another important case where B and a are nonconstant is that over time
the properties related to the risks (Le. the matrix S in (3)) of the various
assets change, as Tobin (1982) has argued.

5) This assumption means that we have constant absolute risk-aversion. The
behaviour of a financial [um under uncertainty is quite often described in
this framework. For example, Parkin (1970), Melton and Roley (1981)
and Green (1984b) used this assumption.

6) In this case we also have for the residuals h'Ut = 0 and now it suffices to
assume only that S33 is diagonal in order to reach the result presented in
(19).

7) It should be pointed out that the assumption Zl'h = 0 only affects the
interest rate setting Tl, and not at all the choice of assets A2.

8) This can be seen from note 11 on the next page. The wealth constraint
implies that the adjustment coefficients in this case are all unity. If
consumption is included in the model, in the partial adjustment specifi­
cation all lagged stocks should be included in the consumption equation;
see chapter 7.
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9) Hunt and Upcher al 0 mention some of the earlier, more restricted
derivations of the portfolio adjustment model through cost minimization.

10) It is, however, difficult to see how the model (23) would strictly allow for
the property c) because it consists of two additive parts describing
separately the stock and flow aspects of desired allocation.

11) A standard flow-of-funds portfolio model is of the form

(*) ~Ait '" ~ 8ik (Akt- Ak,t-l) with the property r8ik '" 1

See Smith (1975) for a discussion on the confusions arising in the explicit
treatment of the implicit budget constraint (i.e. increase in wealth) in­
cluded in (*). For more on this see also Owen (1986a).

12) A derivation of this kind would obviously lead to an integration of the
stock and flow allocation components to each other. See also Stenius
(1986), section 1.2 for a discussion of adjustment of asset holdings.

13) For a general description of the desired asset demands and adjustment,
see Tobin (1982) and Tobin (1980), pp. 87-88.

14) Merton (1969) independently proved this same result in a continuous time
framework while Samuelson used a discrete time formulation. Merton,
however, used the assumption of joint normality of asset returns which
Samuelson did not. See the general discussion concerning separability in
consumption decisions by Deaton and Muellbauer (1980), chapter 5.

15) See KoskenkyHi (1985), chapter 4 for a discussion on the interrelationship
between investment and financing decisions.

16) If we have a more complex situation where e.g. the costs of borrowing
depend on the borrowed amount, we should use a framework of the kind
presented in section 5.2.

17) Duesenberry (1980, p. 319) quite convincingly presents the argument in
favour of this kind of estimation when commenting on the large f1ow-of­
funds model for the US by Backus et a1. (1980): "... Finally, the estimation
procedure will contain an important Bayesian element. A Bayesian ap­
proach is necessary in this model because of the very large number of
parameters that have to be estimated for each equation. In fact, I have long
believed that a Bayesian approach should be used in time series equations
with even a moderate number of parameters. There is so little information
in the relatively short time series available, so many common cyclical and
trend elements, so much serial correlation in error terms, and so much
correlation in errors across equations that we simply cannot expect to get
very accurate estimates for structural parameters from the available data.
I believe that this application of a Bayesian approach will prove to be one
of the most valuable features of this project."
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18) Our data ends in the year 1982, which may be considered to be an end
point of the regulated financial markets and effective administrative
controls in the financial markets.

19) We should be careful in this respect because the coefficients of the various
rate of return variables are linear combinations of the adjustment coeffi­
cients eik and the long-run coefficients included in the terms ak (see (23)
above). Normally we have the case ejj > 0 and eik < 0, i ~ k, because if
there is a positive discrepancy between the desired and actual holdings of
asset i, there is such a shift in the portfolio that holdings of other assets
are reduced and that of asset i is increased. If the assets are gross
substitutes for each other in the long run, we can infer that the short-run
coefficient of the rate of return variable i in the ith equation should be
positive, but the coefficients of other rates are unclear. However, the
adding-up constraints indicate that they are normally negative. We should
also remember that in (23) the various interest rates have an effect through
the allocation of the increase IlW in the budget, too.

20) Of course, it should be remarked that the significance of the estimates is
not so high in reality, because the estimates are to some extent influenced
by data mining; see Lovell (1983).

21) We have used in the estimations the QTSP program installed in the
computer of the University of Helsinki. The program reaches a solution
iterating the covariance matrix of the residuals across the equations and
allows for linear constraints within and across the equations. It also
computes values and standard errors of linear combinations ofparameters
of the equations, which allows estimation of the residual equation simul­
taneously.

22) It is possible to include in the model restriction that the long-run asset
demands solved from the model are symmetric with respect to the interest
rates; see on this Friedman (1983). He, however, concluded that these
restrictions had to be clearly rejected for the US data.

23) A model for the input choice of a firm with rational expectations has been
derived and estimated by Pindyck and Rotemberg (1983).

24) Valkonen (1990) presents an analysis of inflation uncertainty on portfolio
decision making.

25) The term (IlL - IlLd
) has been denoted by -z in chapters 2 and 3 above.

In this rationed framework the loan "equation" is simply ilL = .6.Ld - z ,
which is the mirror image of the n rationed demand functions in the goods
and financial markets as the sum of the spillover terms hi in (37) is unity.
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6 Structure of the empirical
analysis

As mentioned in the beginning of the previous chapter, our aim is not to build
a complete macroeconomic model, the interrelationships of the real side and
the financial side being described in an integrated fashion in the spirit of the
flow-of-funds approach. Our aim is to describe and analyze the transmission
mechanism from the financial markets to the real side along these lines, but
closing the model with a full balance of resources and expenditure as well as
describing the inflationary process would lead to such a large task that it lies
outside the boundaries of the present study.

In particular, we are interested in describing to which extent the effects
of credit rationing are reflected in the real expenditures and to which degree
its effects are absorbed within the financial markets. Our discussion in chapter
2 raised this as an interesting point and a determinant of the typology of the
transmission mechanism of monetary policies. This point can best be ana­
lyzed within integrated flow-of-funds models. The degree to which the
demand for deposits depends on the tightness in the bank loan markets is one
important factor in this respect, as is also the reaction of the foreign capital
flows with respect to the situation in the domestic financial markets. The
ambiguous results in the theoretical model of chapter 3 were to some extent
a result of the dependence of the demand for deposits on the real disposable
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income and real wealth items and on the way in which bank lending is affected
by these factors. These are interesting empirical items to be analyzed in the
following.

Each financial model based on the flow-of-funds approach first spe-
cifies

- the sectors to be analyzed in the model
- the markets, i.e. the disaggregation of the goods and financial markets
- the ways in which the markets clear.

The sectors in a complete model of the economy could be: households,
firms, banks, government, central bank, other financial institutions and the
rest of the world, i.e. the foreign sector. In a behavioural sense the most
important sectors in the model are the first three mentioned, for which we are
going to build sectoral flow-of-funds models in the next three chapters of this
study.

We have already in chapter 2 to some extent defined the structure of
markets with which we are dealing in this study. The demand for cash
balances is omitted in the empirical model because of its relatively minor role
in a macroeconomic context. The equity of firms is also omitted because of
the fairly small proportion of share issues in the financing of the investments
of the firm sector. Instead of this as markets with flex-rate assets we have in
the model the market for the existing stock of housing capital and also the
market for government bonds. Private bonds and shares do not have a market
of their own in the model.!) Foreign capital flows are aggregated here into a
single Hability and no distinction is made between capital flows in the
convertible and lied currencies.

A common problem in flow-of-funds accounting is that there is a
residual item between the real side, Le. the national accounts data and the
financial statistics concerning changes in assets and liabilities. This is due
both to errors and omissions and differences in definitions between the two
statistics. We have to cope with this problem in some way. Our procedure in
this study is the standard one (see e.g. Backus and Purvis (1980)), according
to which the residual item for each sector is treated as one ource of funds
and is combined with the disposable income of households and firms.

Of the financial markets, the most important are the markets for bank
loans and deposits, the market for central bank debt of the banks, and the
market for foreign debt to which the firms, banks and government have
access. The market for loans is taken to be sectorally divided between the
households and the firms, and we take as a starting point in the empirical
model that there has not been an efficient secondary market in the economy
where the private sector could have adjusted the imbalances between its
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borrowing requirements and the actual supply of credit arising in the primary
market, the bank loan market.

An essential element in the model is the determination of the quantities
in the rationed markets. A common solution is made for the market for bank
deposits, where the banks are taken to be rationed at the prevailing deposit
rate of interest, the volume of deposits being determined by the public. The
most difficult problem is the treatment of the bank loan markets and the
potential rationing there. This problem can be divided into three parts: how
is the current period market solution determined, how are the short-run
spiIlover effects from rationing to other markets described, and how does the
economy adjust to the disequilibrium in this market in a longer run? The
second one of these was already discussed in section 5.5.3.

Ifwe take the loan interest rate as fixed, as we can well do in the Finnish
conditions in the period of administrative interest controls, we may first think
about the possibility that the banks meet all the demand for credit by their
clients. This would not be a true case of credit rationing in spite of the fixed
loan interest rate. This assumption is made in the short run in the flow-of­
funds model for the US by Backus et aI. (1980). Another assumption is that
there is rationing of customers in these markets because, as in Finland, the
central bank has fixed the average loan rate of the banks at a Iow level in
relation to funding costs. In a time series context we can combine these two
views and adopt a "disequilibrium" approach (see in a theoretical context e.g.
Muellbauer and Portes (1978) and in an empirical context Sneessens (1983)).
This approach was adopted in the quarterly model (BOF3) of the Bank of
Finland (see Tarkka (1983) for more on this).

Another way to combine these two views is to take the markets to be
heterogeneous where some clients are rationed and some are not. Casual
empirical evidence suggests that this would most resemble the case in the real
world, and it is also the broad view assumed in this study. The risk related to
the loans extended by the banks to the firms is reduced and the expected return
rises when there is a positive shift in the marginal productivity curve for
investment, and therefore the parameters of the revenue function from loans
also change. We have as an outcome the fact that the market is heterogeneous
with the simultaneous influence of demand and supply in the market solution.
This is discussed in more detail in chapter 9.

We are therefore more willing to describe the bank loan market in
Finland as a non-homogeneous market with credit rationing of varying
degrees, depending, La., on the monetary policy measures of the Bank of
Finland. In our sectoral model we assume that credit rationing was (virtually)
binding with respect to the whole household sector, whereas the firm sector
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is more heterogeneous with some firms being virtually non-rationed and some
being even quite strictly rationed.

The estimation ofa model with homogeneous markets in di equilibrium
may be based on available extra information concerning the periods when the
market has been supply and when demand determined. This sort ofestimation
has been carried out in the London Business School flow--of-funds model (see
Keating (1984)). 1t is, however, quite difficult to operate with tbis kind of a
model later on in forecasting and simuJations because in fact the change in
"regime" is an endogenous factor. This has been allowed for in the BOF3
model where the bank loan market has been estimated so that the estimation
decides which periods are supply and which demand determined. Our reluct­
ance towards the disequilibrium approach is partly due to the analytical
reasons mentioned above. And last but not least, we must mention the small
number of observations at our disposal in the estimation of the model which
has often limited even our possibilities to carry out standard flow-of-funds
estimations, a problem mentioned in the previous chapter.2)

The way in whicb the spillover effects from rationing can be described
was discussed in section 5.5.3. The main channels of adjustment to credit
rationing in the Finnish conditions have been through adjusting real expendi­
ture, through raising foreign finance by the firms to the extent allowed by the
exchange regulation, and to some extent through running down liquid baJan­
ces, e.g. bank deposits. The last element in the treatment of rationed markets
mentioned above is the adjustment towards equilibrium in a longer run. The
assumption of initially demand determined loans and gradual adjustment
through the interest rate towards equilibrium is made in the flow-of-funds
model for the US by Backus et al. (1980). In our case we need not consider
this channel because there has not been adjustment through the interest rates
in the bank loan markets as a consequence of the administrative interest rates.
We have assumed that there has been a permanent excess demand for credit
ofa varying magnitude. Below we have also briefly contrasted this hypothesis
with that of permanently demand-determined loans in describing the firm
sector behaviour.

Notes

1) The shares and bonds issued by the firms in the portfolios of the banks
are included in the loans of the banks to the firms.

2) See Aurikko (1986) for an empirical model with two markets, the goods
and loan markets, potentially in disequilibrium.
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7 The flow-of-funds model for
the household sector

The aim of this chapter is to present the model for the expenditure and
financial portfolio decisions ofthe household sector. The chapter first presents
the empirical specification of the household sector model, then some tests
concerning the structure of the model, and then a final estimation result of it.

Koskela and Viren (1984a) have briefly presented the works dealing
with the life-cycle theory of consumer behaviour under capital market imper­
fections. In their paper they showed that a fall in the future credit limit and a
rise in the probability for facing the binding credit constraint in the future
tends to increase current saving for precautionary reasons. Pissarides (1978)
analyzed the role of liquidity in a model where there are transaction costs in
the asset market. He concluded that current income and consumption should
be more highly correlated than what is suggested by the permanent-income
and life-cycle theories of consumer behaviour and that an unexpected de­
crease in current income leads to a decrease in current consumption, even if
known to be truly transitory, provided that the individual is not able to finance
the whole of the decrease from liquid assets. Another contribution in this field
is Koskela and Viren (1985a), who analyzed the consumption function in the
case of labour supply rationing and borrowing constraints (see on this also
King (1985».
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For us it is interesting to study how much of the effects of credit
rationing are absorbed within the financial markets and how much of them
are reflected as spillover effects on the goods market Normally, the private
sector is willing to substitute its deposit holdings for bank loans which are in
a short supply, but intertemporal considerations may, however, violate this
conclusion. The access to credit is secured if the household accumulates
enough deposits at banks. So the tighter this link is, tbe more likely it i that
deposits are increased rather than reduced when there is a shortage of
borrowed funds and so a tightening of credit rationing would be primarily
reflected in real expenditures.

Montiel (1986) has bujit a dynamic optimizing model of household
behaviour under credit rationing where the funds of a household are used for
consumption, investments in real capital and holdings of cash balances. The
results of the analysis depend on whether the constant marginal rate of time
preference is higher or lower than the loan rate of interest. In order to have a
credit constraint binding throughout we should assume that the rate of interest
is lower than the time preference, because otherwise the consumer reaches
through capital accumulation the notional equilibrium where the rate of
interest, the marginal productivity of capital and the marginal utility of
holding money coincide. Credit rationing is introduced as a simple fixed
exogenous amount of credit to which the consumer has access all the time.
Montiel proves that in his model an easing of credit rationing has the short-run
effect that consumption and the demands for money and capital are raised as
a result of an increase in the supply of credit. This is the most general
distribution of spillover effects of credit rationing, which we have also
allowed for in the previous chapters. Montiel also demonstrates that in the
long run the level of consumption falls. This is a result of a reduction in the
disposable income as the interest payments to the banks rise. Holdings of
money and capital will be drawn down over time because the higher levels of
consumption are associated with dissaving in the form ofnegative investment
and dishoarding. The long-run desired stock of capital will not be affected by
a change in the supply of credit, and the long-run desired stock of money will
fall as transactions needs decrease together with consumption.1) In the fol­
lowing we are dealing with the short-run effects ofcredit rationing and assume
that the household sector, taken as a whole, each year faces a binding credit
con traint.
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7.1 Specification of the household sector flow-of-funds model

We have already in chapter 5 discussed the many problems related to the
specification and estimation of a flow-of-funds model and they need not be
repeated here. Our aim is to construct a model covering both the real
expenditures and the financial portfolio allocations of the household sector.2)

As endogenous variables in this submodel we have the following items
as real uses of funds:

Cnd =non-durable consumption expenditures

Cd =durable consumption expenditures

ih =housing investment

~dep =change in the stock of time deposits at banks

~bg =change in the stock of government bonds.

As explained in previous chapters, we do not explicitly specify the
(firm) equity market in the model, but instead of it we consider a probably
much more important flex-price asset market in the Finnish conditions,
namely the market for housing capital. The main reason for the omission of
the private bond and equity market in the household sector model is the
"underdeveloped" nature of the Finnish financial market system where the
banking sector has had a central role in financial intermediation, and loans
have been the dominating form of finance for the firms. The share market has
so far been quite tiny, although recently it has become more important. The
government has until recently virtually "monopolized" the bond market for
its own financing needs. Therefore, we feel entitled to omit these markets
from the model (see, however, their treatment in the models for firms and
banks).

The secondary market for claims on real capital is potentially of much
more importance in the case of the housing stock, the share of which in the
wealth of the households considered in our model being on the order of 60
per cent (see figure 7.3). The housing capital is valued in the figure at the
prices of the secondary market. This is done with full awareness of the lar~e

risks and difficulties attached to the empirical measurement of these prices. )

The real sources of finance of the households are the following:

y =disposable income of households

~Lhb =flow of bank lending to households

~Lhg =flow of government lending to households.

The flow budget constraint for period t is now the following
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(1) Cnd + Cd + ih + L\dep + L\bg = Y+ L\Lhb + L\Lhg .

All the variables are measured a real flows in period t. In the following
figures 7.1-4 the sources and uses of funds of the housel101d sector4) as well
as the corresponding stocks and the yields on these assets are presented.5)

The starting point in our household sector model is - as was stated above
in section 5.3 - a transformed version of the optimal marginal adjustment
model of Friedman and Roley, discussed above. The model is as follows for

the desired entities xit in period t:

(2) xii = Wtail , i = 1,...,n and in vector notation

xt = Wt(a+Brt),

where Wt represents resources (= inherited wealth WP-l and current income
Yt ) and ail the desired shares, Xn = Cnd (nondurable consumption), a is a
column vector with elements summing to unity and B a matrix with columns
summing to zero and rt the vector of interest rates.

For real flows L\xit, with the exception of borrowing from banks, we
have the adjustment model (see section 5.5.3)

where L\Lt is the flow of lending to households. As was stated above in section
5.3, the lagged stocks Xt-l refer to real stocks at the end of the last period
valued at prices of the current period. In addition to current income Yt and

inherited wealth WP-l we should also allow for the discounted expected future
wage income, denoted by WIt , to have an effect on the allocations.
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Figure 7.2 Sources of finance of the household sector in Finland, real flows
as a per cent of real disposable income in previous year

116



50

00

o

200

50

-50
6

Housing wealth

\ /
I-

/ 1/

0-J
1

~~v__
1

""'-.../

Deposits

\
- --- I~

~
'f

Durables
Gove~nment bonds

-Government loans........

Ba'! loans

I I I I I I I I I I I I I 1 I I ;-1 IET~A

19 1 65 10 15 80 8ll

o

%

50

100

150

-50

200

Figure 7.3 Assets and liabilities ofthe household sector in Finland, as a per
cent of disposable income

117



'l!.,....------,.-----,-----.-----,-------,'l!.

1--'----r-----t--+---=-=f.~FF-"="t'--=c:--r-"'-'-'----IO

30

10--/\
f ~

Cepltel gelne on housing A
-t-----If-----130

Inlletlon
·-;:+-----;20

"'----110

--.

Depoelte
Return on houelllll

ETU

Figure 7.4 The nominal rates ofreturn on the assets of the household sector
in Finland

Both sides of (3) are next divided by the lagged income yt-l, and by
combining similar terms we get

(4)

n-l
~Xil WIt ~, "j,t-l
-- ... Cj-- + LJ (8 jUt - 8ij) --
yt-I yt-l. yt-l

J-l

d

8
Cnd, t-l Yt h ~Ll-t\Lt

- in +Uit--+ j
yt-l yt-l yt-l

As is the usual case in flow-of-funds models, also this model has a large
number of free parameters to be determined by the data (for more on this point
see the discussion in section 5.4). It is necessary to constrain the model in (4)
in some way. One possibility to cope with this is to assume that irrespective
of the multiplicative terms where the interest rate variables included in ajt are
multiplied by the lagged wealth and by the income variable, the coefficients
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of the rate of return variables are roughly constant. Doing this and substituting

in (4) the equation for -L\Ld gives us the following "final" form of the model

(5)

n-l
L\xil WIt ~ Xj 1-1
- = (ci + hjCL)- + LJ (dj - hj6Lj-6ij) ,
Yl-l Yl-l . Yl-l

J - 1

n-1
Cnd,l-1 Yt ~ L\LI

- ( 6jn + hi8Ln) + (aj + hjaL) -- + LJ ~jjrj + hi -- ,
Yl-l yt-1 . yt-1

J-l

where the ~ij' s are now taken to be constant parameters of the model.6) Note
that in (5) the speeds of the adjustment coefficients are transformed by terms
depending on credit rationing. As the adjustment terms 6Lj are normally

negative in the equation for - (L\Ld) , the speeds of own adjustment are
lowered in (4) from their "notional" values. The constants dj serve as a scale
variable, because their sum over the equations is 'G , the same as that of
hj8Lj + 6ij (see section 5.3).

In the following we have quite simply assumed that the ratio of the
expected future wage income to current income is roughly a constant and
therefore no attempt is made to identify this factor in the model. Our
observation period consists of two subperiods with somewhat different fin­
ancial regimes. Up to the year 1968 index-tied financial instruments such as
index deposits and government bonds were issued side by side with the
non-indexed instruments, but in the latter part of the period, which ends in
the year 1982, it was forbidden to issue them. Our attitude toward this division
of the observation period has been fairly crude in the sense that we have taken
the non-indexed and indexed deposits, and the non-indexed and indexed
government bonds to be perfect substitutes for each other so that in the case
of bonds we have simply taken the yield on non-indexed bonds to be the
relevant interest rate for them. In the case ofbank deposits we have calculated
their average yield by dividing the interest revenues of the households by the
corresponding stock of deposits at the end of the previous year.

7.2 Testing some hypotheses related to the structure of the household
sector flow-of-funds model

There are several important questions related to the household sector flow­
of-funds model raised by the considerations presented above which can only
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be tried to be settled in an empirical analysis. These can be divided into two
categories. The first of these concern issues raised in chapter 5, e.g. whether
the (non-durable) consumption and the allocation of the saving flow are
integrated with or separable from each other, and the nature of the adjustment
process, whether it can be described in terms of partial adjustment, where
each asset reacts only to disequilibrium in the asset concerned, or whether the
general disequilibrium model of Brainard and Tobin is more appropriate. The
second category of interesting hypotheses is linked to the nature of the
transmission mechanism of monetary policy and the spillover effects ofcredit
rationing.

Let us start with the former set ofhypotheses. If the consumption-saving
and the portfolio allocation decisions were separable from each other, con­
sumption would only react to the discrepancy between the desired and actual
wealth, and we could aggregate all the wealth items into a single net worth
variable in the non-durable consumption equation.

This is usually examined in several phases so that first it is tested
whether the various financial assets and liabilities can be aggregated into total
financial assets and total liabilities, then whether they can be aggregated into
a net financial wealth variable, and finally whether they can be aggregated
with the real wealth variables into a single net worth variable (see Backus and
Purvis (1980), Poloz (1986) and Owen (1986b)). The conclusion which all
these studies share is that asset composition is important with respect to the
real expenditure decisions: the empirical evidence favours the integration
hypothesis. Real expenditures react in different ways to disequilibrium in
different assets, and so they are decided in a decision making process covering
simultaneously both the real expenditures and the financial portfolio alloca­
tions.

Ifseparability prevails, this has other implications, too. The asset yields
on real assets should not have any effect on the inner distribution of the
financial portfolio; they will influence only the tot(l.1 volume. And analogous­
ly, disequilibrium in a real asset holding should not have different effects on
various financial portfolio allocations.

Let us now specify the following hypotheses concerning integration vs.
separation:

Ht: Financial assets can be aggregated into total financial assets and accord­
ingly the financial liabilities can be aggregated into total financial debt.

H2: Financial assets and liabilities can be aggregated into a single net financial
wealth variable.

H3: The real stocks of wealth and the net financial wealth can be aggregated
into a single net worth variable.
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As can be seen, these hypotheses are nested within each other. They can
be tested in each equation separately by an F test. The wealth items in our
model are the following:

real wealth:

financial assets:

financial liabilities:

stock of durables

stock of housing wealth

stock of bank deposits

stock of government bonds

stock of bank loans

stock of government loans

In addition to this, we also included the lagged non-durable consump­
tion in the equations to imply the possible non-instant adjustment ofconsump­
tion expenditures. Because we have at our disposal only annual observations
for the period 1961-1982, we have in this connection combined the five
different yield variables (the nominal interest rates on deposits and bonds, the
after-tax rate of return on the housing stock excluding capital gains, the capital
gains on housing and the inflation rate) into their two principal components.7)

The results of these tests, which are based on separate OLS estimations for
the various items, are presented in table 7.1.

According to these results we can conclude that, with the exception of
durable consumption, the asset composition effects would not be very promi­
nent in the Finnish data, in contrast to the results obtained in other countries

Housing
Investment

Non-Durable
consumptionHypothesis

Table 7.1
Testing the integration vs. separation hypothesis, values of the F test

Equation
Durable

Consumption

H1: financial as­
sets and liabilities
F2,11(.05)=3.98
H2: net financial
wealth
F3,l1(0.5)=3.59
H3: net worth
FS,l1(.05)=3.09

1.36

1.08

1.84

8.23

5.63

3.41

1.82

2.11

2.02
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such as the US, UK and Canada (see Backus and Purvis (1980), Poloz (1986)
and Owen (1986b)). The separability hypothesis is not rejected with respect
to the nondurable consumption, which is in contrast with the a priori concep­
tion that in a country with less developed financial markets consumption and
asset portfolio decisions would be intertwined with each other.

Upon closer examination, however, we find that the consumption
equation, when various wealth items are aggregated into a single net worth
variable, gives a meaningless negative coefficient for this variable. The
residuals of this equation are also strongly positively correlated in this case.
So, the evidence in this wider sense does not favour the separability hypo­
thesis. From table 7.1 we find that with respect to durable consumption, the
separability hypothesis is clearly rejected. This is due to the strong presence
of the lagged stock of bonds in this equation.

The second hypothesis related to the flow-of-funds model concerns the
basic nature of the flow-of-funds model specified in the spirit of Brainard and
Tobin as a multivariate adjustment mechanism so that several (or indeed all)
interest rates and lagged stocks affect the allocation of each asset. The
alternative hypothesis is the partial adjustment hypothesis. Usually in the
literature also this hypothesis is tested on an equation-by-equation basis. It is,
however, to be noted that a consistent specification of the partial adjustment
hypothesis, where in each asset equation only its own interest rate and its own
lagged stock appear as explanatory variables, implies that all these variables
have to be included in the nondurable consumption equation, because the sum
of their coefficients across all the equations in the system has to be zero. We

Table 7.2
Testing the multiple versus partial adjustment hypothesis

Equation Residual sum of squares
Multiple adjustment Partial adjustment

7.52 8.23

'.

Nondurable comsump­
tion
Durable consumption
Housing investment
Deposits
Bonds
The whole model:
log of likelihood
function
AlC
SBIC
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7.65
5.04
15.14
8.23

-53.14
156.28
183.56

12.79
6.86

20.81
18.22

-71.67
189.34
214.43



have carried out the test so that we compared the partial adjustment hypothesis
to our final model (presented in table 7.5). The small number of observations
was the reason for performing the "test" in this way.

The increase in the residual sum of squares in all equations in table 7.2,
except the housing and nondurables equations, is very high indeed. These
hypotheses are not fully nested within each other, and therefore we have used
the model selection criteria which clearly favour the general adjustment
hypothesis (there are two parameters more in our general adjustment model
than in the partial adjustment model).

There are still other hypotheses which probably have not been examined
before in the context of a flow-of-funds model. These are related to how the
asset demands depend on inflation, e.g., whether the asset demand equations
are homogeneous with respect to the nominal interest rates and the (expected)
inflation rate so that the asset demands could be specified in terms of real rates
of return. We consider testing of these hypotheses at the end of the next
section.

7.3 An estimation result of the flow-of-funds model for the households

Above we mentioned that partly due to the small number of observations we
have proceeded to build a parsimonious flow-of-funds model for the house­
holds by successively eliminating variables with insignificant coefficients and
with coefficient estimates which are implausible in sign.8) In the preliminary
estimations related to table 7.1 we treated the sources of funds as one entity.
It is anyway quite clear that we should separate the income flow from the
credit flow in order to be able to identify the hi terms of credit rationing
specified in section 5.5.3. In table 7.5 the influence of the income flow is, as
expected, heavily concentrated on the nondurable consumption with a coef­
ficient of approximately one half. The government lending is clearly concen­
trated on the housing investment equation, which is also an expected effect
because this lending is tightly linked with actual building of new housing. In
the model estimations government lending has a slight spillover effect on
durables, which is on the order of 10 per cent, but which is also quite
insignificant. So we decided to concentrate its effects solely on housing
investment (with a coefficient of unity).

The bank lending flow is, as was discussed above in chapter 2, an
important element, because it is the main variable indicating which items have
been influenced by credit rationing. In the preliminary model estimations it
seemed to have an effect on durables, housing and deposit holdings, but not
on nondurable consumption and bonds. This we then tested after having
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reached a fairly parsimonious set of explanatory variables in the model (see
table 7.3). The empirical evidence clearly indicates that bonds are not affected
by credit rationing. There is a small and statistically insignificant effect on
non-durable consumption on the order of 10 per cent. Because of the very
small value of the likelihood ratio test statistic in table 7.3, we decided to
remove this effect from the model.

The evidence also to some extent favours the idea that credit rationing
has an effect on holdings of deposits, which was raised in chapter 2 as an
important element in the transmission of monetary policy.

With respect to the rate of return variables it is clear that we have to
delete quite many of them in order to reach a sensible structure. The rate of
return on the housing stock is a combination of two variables: the physical
return on the housing stock, net of tax, and the capital gains.9)

These two components had widely diverging coefficients from each
other in the preliminary estimations so that the coefficient of the capital gains
component is only a small fraction of the yield component. This may perhaps
be explained so that capital gains on the housing stock arise to a large extent
unexpectedly, and so do not influence much the current period portfolio
allocations and the expenditure decisions. On the other hand, they may also
be considered to be transitory and perhaps do not therefore give rise to
corrective measures on the part of the wealth-owners. Hence, it is natural that
the reactions to capital gains are fairly small in the short run in comparison
to changes in taxation and interest rates, which may to a higher degree be
foreseen earlier and considered to be more permanent,10)

The rate of return on the housing stock got positive coefficients in the
nondurable and durable consumption equations. Therefore, we constrained it
to be an explanatory variable only in the housing and deposit equations.

2X.05 (3)=7.815

7.2880.19

-46.765 -50.314

X~5 (2)=5.99

-46.670

effects on all
itemsStatistic

Table 7.3
Testing of the hypotheses related to the effects of credit rationing

The bank credit flow has
effects on du- effects only on
rabIes, housing durables and
and deposits housing

log of likelihood
function

LR-test
statistic
critical value of

124



Of the other rates, it is interesting that the bond rate seems to work in a
meaningful way as a short-run impact effect in the equations for the nondur­
able consumption and in the housing investment equation. In the durables
equation there is no financial asset interest rate. Because of the multiple
adjustment mechanism, however, also these rates have an influence on future
levels of the durables. The deposit and bond rates have fairly high coefficients
in both the deposit and the bond equations, indicating a high degree of
substitutability between these two assets.

With respect to the inflation rate there are also some interesting
hypotheses which have not been tested previously. It is a usual practice to
specify demand for money and other financial asset equations so that they
only depend on nominal interest rates, while the real expenditure equations
depend on the real interest rates. One possible way to combine these views in
a consistent manner in a flow-of-funds model is to specify the financial asset
equations so that the inner allocation of the financial portfolio does not depend
on the inflation rate but depends only on the nominal rates, while the total
financial portfolio depends on inflation. In a model estimation this would
mean constraining the inflation rate to have the same (negative) coefficients
in the deposit and bond equations. This case is represented by the second
column in table 7.4.

The usual way to specify that the financial asset, e.g. deposit and bond,
demand equations are not to be at all dependent (third column in table 7.4)
on the inflation rate is inconsistent with the hypothesis that the real expendi­
ture decisions only depend (negatively) on the real interest rates. In this

Eq uations are
homogeneous
of degree zero
in nominal in­
terest rates and
inflation

Table 7.4
Testing hypotheses related to the effects of the inflation rate in the model

Hypothesis
Inflation rate Inflation rate Inflation rate
non-constrained neutral with re- does not affect

spect to finan- at all financial
cial portfolio al- portfolio alloca-
location tion

Statistic

log of likelihood -52.09 -52.79 -52.85 -61.78
function
LR statistic 1.40 1.51 19.39
Critical value of

X~5 (1)=3.84 X~5 (2)=5.99 X~5 (4)=9.49.X?
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specrncation the inflation rate would not appear in the financial equations at
all and would have positive coefficients in the real expenditure equations,
which is not con i tent with the zero sum property of the coefficients across
all the equa lions in the model. The evidence in our estimations (see table 7.5),
however, indicates that the nondurable consumption depends negatively on
the inflation rate while the durables and the housing investment depend
positively on inflation. This dependence of consumption on inflation which
is also encountered in other tudies,11) can perhaps best be expLained by the
fact that durables and housing are an inflation hedge.12

)

The results of the tests related to the treatment of the inflation variable
in table 7.4 favour the inclusion of it only in the three expenditure equations.
The evidence also rejects quite clearly the homogeneity property, Le. that it
would be the real interest rates which would determine the household beha­
viour throughout.

The "final" model for the households is to be seen in table 7.5. Here the
speed of adjustment of the nondurable consumption is very rapid, which is
also an intuitively clear result. The empirical evidence in all the estimations
of the model gives quite a strong indication that there is a somewhat peculiar
cross~adjustment effect from non-durables to durables. Namely a positive
gap between the desired and lagged non-durable consumption gives rise to
an increase in the demand for durables, which is on the order of one half of
the gap. Furthermore, it is somewhat surprising that the estimations showed
that this gap would be financed by decreasing bond holdings rather than
deposits, the latter being probably a more natural meallS of finance. Constrain­
ing the model so that the financing effect comes from the deposits instead of
bonds was statistically rejected.

The coefficient of the lagged durable stock in the durables equation was
insignificant. In interpretating this coefficient it must be remembered that it
also includes as a po itive component the depreciation investment in durables,
which is on the order of 20 per cent per annum. This must be deducted from
the estimated coefficient in order to get a proper estimate of the speed of the
durables' own adjustment.

In addition to this, we must also take into account the effect of credit
rationing mentioned above in section 7.2 on the speed of the adjustment. A
rise in the stock of durables causes a reduction in the discrepancy between
the desired and actual stock of durables which causes a fall in the demand for
credit. This causes an increase in the expenditures in durables. A consequence
is that the estimated coefficient is in absolute value smaller than the "true"
notional speed of the adjustment.

The lagged stock of housing wealth also has quite small coefficients.
The same reasoning as in the case of durables also applies here. The notional
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speed-of-adjustment coefficient is certainly much higher than the estimated
one. In the final model presented in table 7.5 the housing investment equation
does not include the lagged stock of housing wealth because its coefficient
was usually quite insignificant. The housing stock variable has a wealth-type
effect on the nondurable consumption, which is then financed by running
down bank deposits.

The speed of the deposits' own adjustment is implausibly small, but it
may also be influenced by the above-mentioned credit rationing effect. It may
also be that in the credit rationing context it is more difficult to adjust the
deposit holdings to their desired value than in the case of perfect capital
markets. The speed of adjustment of deposits was somewhat higher, around
0.3 in the model where the dependent variable was the change in the real asset
stock instead of the real flow as in table 7.5. Inclusion of the lagged deposit
stock in the nondurables equation was statistically rejected. The speed of
adjustment of bonds is very rapid, which can be explained by the fact that the
bond-holders have perhaps been more interest sensitive than the deposit-hol­
ders. There are also quite marked cross-adjustment effects between these two
assets.

Our treatment of inflationary expectations has been crude in the above
reported estimations. As a proxy for inflationary expectations we also used
the model solutions of the annual econometric model of ETLA (see
Pylkkanen-Kinnunen (1981) and Lassila (1985)). We also included the un­
expected inflation rate in the model. The estimation showed that the reactions
are very similar with respect to expected and unexpected inflation.13

) The
deposit equation was a deviation from this general pattern, but the coefficients
of the two inflationary expectations variables were insignificant in this
equation.

It is also interesting to analyze the effects of expected vs. unexpected
income flow. Similarly, as in the case of inflationary expectations, we
constructed from the annual model solutions for disposable income of the
households according to the econometric model of ETLA a variable which
we call expected income flow. We also included in the model the correspond­
ing unexpected income flow. Again, the results showed quite similar reactions
with respect to the two sources of finance. Therefore, we have preserved in
table 7.5 the simpler hypothesis with these two components of sources of
funds as aggregated into only one variable.
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Table 7.5
The final flow-of-funds model for the household sector 14)

Equation Const- ...:L ~Lhb ~Lhg ihous idep ibond p (nd) (kh) (~) (~) (Ub) de- R2 D-W
ant Y-l Y-l Y-l Y-1 Y-1 Y -1 Y-1

Y mog
-1

nondurables 19.368 0.554 -0.450 -0.223 0.202 0.016 -0.145 0.977 1.952

.... cnd/Y-l (1) (9.376) (.065) (.160) (.045) (.103) (.008) (.075)
N
00 durables 37.196 0.162 0.396 0.112 -0.559 0.316 -0.175 0.863 1.449

cdur/Y-l (2) (6.887) (.085) (.098) (.032) (.150) (.115) (.120)

housing 4.166 0.051 0.264 1.000 0.756 -0.478 0.110 0.175 0.781 2.187
ib/Y-l (3) (5.955) (.046) (.089) (.000) (.187) (.151) (.031) (.120)

deposits -11.877 0.157 0.339 -0.756 1.182 -0.587 -0.016 -0.090 0.394 0.145 0.682 1.667
Mep/Y_l(4) (10.336) (.075) (.152) (.187) (.160) (.260) (.008) (.030) (.096) (.075)

gov.bonds -48.853 0.076 -1.182 1.515 0.357 0.090 -0.710 0.490 1.423
~bg/Y-l (5) (8.241) (.067) (.160) (.146) (.112) (.030) (.112)

sum 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 logL-
-53.142



Appendix. Construction of the variables

The household sector covers here both the households and the non-profit
institutions (including the housing companies) in the national accounts. The
variables used in the estimations are the following. All volumes in the model
for households, as well as in those for firms and banks are calculated at
constant 1975 prices. Similarly, the price indices have 1975 as their base year.
Cnd volume of nondnrable consumption15)

Cdur volume of durable consumption
ih volume of housing investment
l\dep real flow of deposits of the households, Le. the nominal change

in the stock of deposits of the households (see below) deflated
by the price index of the private consumption expenditures

l\bg real flow of government bonds of the households, Le. the nomi­
nal change in the stock of government bonds (see below) de­
flated by the price index of the private consumption expenditures

kdur, -1 lagged volume of the stock of durables. The data for the years
1960-1980 is from Luukkainen (1983). The years 1981-1982
have been estimated on the basis of the depreciation coefficient
in the earlier period and the flow of consumer durable expendi­
tures in the national accounts.

kh,-l real market value of the housing stock at the end of the previous
year measured in prices of the current year. The secondary
market prices which refer to housing prices in the Helsinki area
have been normed by the prices of housing investment in such
a way that this price ratio was on average unity in the period
1960-82.

dep-1 stock of time deposits of the households at banks at the end of
the previous year deflated by consumer prices of the current
year. The stock ofdeposits of the households is estimated as total
time deposits at banks less the time deposits of the local govern­
ment and the insurance companies at banks (source financial
market statistics).16)

bg, -1 stock of government bonds at the end of the previous year
deflated by consumer prices of the current year. The stock of
government bonds held by the households is estimated by the
series "government bonds held by the private sector" excluding
those held by the financial institutions in the financial market
statistics.

Lhb, -1 stock of bank loans of the household sector at the end of the
previous year deflated by prices of the current year. The data on
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LlLgh

p

ihous

idep

ibond

demog

the stock of household sector bank loans has been provided by
the Bank of Finland.
real disposable income of the household sector (including also
the statistical discrepancy between the sources and uses of
funds). (Y-I= real disposable income, net in the previous year).
real flow of bank lending to households, i.e. nominal change of
the corresponding stock deflated by consumer prices
real flow of government lending to households, nominal change
of the corresponding stock deflated by consumer prices (source
Valkonen (1986»)
rate of inflation measured by consumer prices, i.e. annual rate
of change of the implicit deflator of private consumption
after-tax rate of return on housing capital. It is defined as

. 7th - iLL-I
follows: Ihous = (1 - 8) ( K) , where

qk h-I
8 = weighted average of marginal tax rates in personal taxation,
estimated by Christian Edgren at ETLA
7th =capital income, gross, in the sector ownership of dwellings
in the national accounts
iL =average bank loan rate of interest
L = total loans of the households from the banks and the
government
qk =nominal secondary market price of a unit of housing capital
in the Helsinki area
Kh =stock of the housing capital at constant 1975 prices
interest rate on bank deposits measured as a ratio of the interest
income on bank deposits of the households according to national
accounts to the stock of bank deposits of households at the end
of the previous year
interest rate on new issues of government bonds, yearly average
(source interest rate statistics)
demographic variable, the share of the 25-29 year olds in the
total population (source population statistics)
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Notes

1) See also Rantala (1986) chapter 4 for an intertemporal analysis of house­
hold behaviour under imperfections in capital and rental markets.

2) Luukkainen (1983) has also constructed a f1ow-of-funds model of the
integrated type for the household sector in Finland. Her models differs
from ours La. in its different disaggregation of the financial assets, more
aggregate treatment of various sources of funds and different valuation
of the housing stock.
Barr and Cuthbertson (1989a,b) have presented a two-stage specification
of the portfolio allocation model where in the first stage the long-run
properties, specified as an AIDS demand model, are studied with the aid
the cointegration technique and in the second stage the short-run dyna­
mics are examined using the error correction technique.

3) The housing stock is valued at secondary market prices by assuming that
the q ratio between market prices and prices of housing investment was
on average unity in the period 1960-82.

4) The household sector consists of the "pure" households and the non-profit
institutions including also the housing sector.

5) The construction of the variables in the model are explained in detail on
pages 129-130.

6) In (5) we have the following adding-up constraints:
~(Cj + hicL) ... 0, ~(di - hi8Lj-8ij)'" 0, ~(8in + hj8Ln) OK 0,
1 1 1

~(ai + hiaL)'" 1, ~~ij = 0, and ~hi "" 1.
1 1 1

Normally we also have ~ii > 0 (see note 19 on p. 106).
7) The rate of return on durables is taken to be a constant plus the inflation

rate.
8) In the estimation the bond equation is the residual one.
9) See the appendix to this chapter for the construction of the variables used

in the model.
10) As a simple forecasting rule for the capital gains component we built a

model where the capital gains are related to the inflation rate and the
capital gains in the previous period. We constrained the model to give the
long-run relationship that the real capital gains on the housing stock have
been on average 1.5 percentage points per annum. This kind of a model
would suggest a very rapid adjustment of the capital gains expectations
with respect to changes in the inflation rate and the lagged capital gains
term was insignificant. So, we decided to replace the expected capital
gains on housing simply by the inflation rate in the estimations. It should
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be added that, as a result of the way in which the housing stock variable
is constructed, the real capital gains on housing are present in the equa­
tions for nondurable consumption and deposits in table 7.5.

11) See Holtham and Kato (1986) and Koskela and Viren (1984b).

12) See the discussion on the effects of anticipated and nonanticipated infla­
tion by Koskela and Viren (1985b).

13) This was also roughly the case in the consumption study of Koskela and
Viren (1985b).

14) Estimation covers the period 1962-82. All variables, except the constant,
are multiplied by one hundred. For a detailed description of the construc­
tion ofthe variables, see the appendix to this chapter. In each cell the upper
figure is the coefficient estimate and the lower the estimate of the stantard
error of the coefficient estimate.
The covariance matrix of untransformed residuals is:

1
2

3

4

1

0.342
2 3 4

-0.177 -0.113 -0.122

0.348 0.035 0.025

0.229 -0.274

0.688

15) If otherwise not indicated, the data source in all the empirical models in
chapters 7, 8, and 9 is the annual national accounts for the years 1960-82
compiled by the Central Statistical Office of Finland.

16) The term financial market statistics refers to the annual statistics on
sectoral sources and uses of funds including also data for corresponding
stock variables compiled up to the year 1969 by the Bank of Finland and
thereafter the Central Statistical Office of Finland.
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8 The flow-of-funds model for
the firm sector

8.1 The availability of finance and the investment process

The key role of the firm sector is to produce the bulk of the nation's output.
Therefore, the most important of the firms' decisions are those related to
production and use of productive inputs. For us from the point of view of
building a flow-of-funds model where both real and financial portfolio
decisions are considered, the most essential issue is the relationship between
the investment decisions and the financial decisions of the firm.

The firm faces the problems of how much of the profits to distribute as
dividends and how much to put into investments which generate future
dividends, and how to finance the capital stock, whether by issuing new shares
or by raising loan capital. The famous Modigliani-Miller theorem (1958) says
in its basic form that the market value of the firm, the objective of the firm's
decision making in the neoclassical analysis, is independent of its capital
structure. As a consequence, financial decisions are irrelevant as to the market
value of the firm, and therefore also irrelevant with respect to investment
decisions. This result is valid only in a specific model, and introduction of
factors such as taxation and risk of bankruptcy in general means that there is
a relationship between the financial structure and the market value of the firm.
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There is in general an optimal level of debt-equity ratio which minimizes the
cost offinance for the firm (for more on this see e.g. Ylii-Liedenpohja (1986)).

Another aspect concerning the influence of financial factors on the
investment decision is the role of the financial flow variables in the investment
equation. Since the rise of the Jorgensonian neoclassical investment function
into a dominating position in the investment theory in the 1960's, the "naive"
liquidity or profit theories of investment behaviour came under attack and
were also tested to be empirically worse than the dominating mode!.1) The
critique pointed out that financing of investments is just the mirror image of
the investment process and that profits are highly positively correlated with
output and the rate of capacity utilization, see e.g. Feldstein and Flemming
(1971) on this.

It is, however, possible to integrate the role of past profits in the
neoclassical model of the firm as a cost of funds factor, as Nickell (1978, p.
179) shows.2) Profits may also have an important role as an expectation
variable. If past profits were the best predictor of future levels of profit, they
would be the major or even only determinant of business investment.3)

In the neoclassical framework of the firm an important aspect in the
relationship between past profits and the firm's investment is the fact that this
is typically considered to be of a short-run nature. This status of profits in the
neoclassical analysis of the investment behaviour is due to the fact that, in the
long run, competition between various investment opportunities eliminates
all differences in the rates of return and there are no pure profits in any
investment object. So, it would be quite meaningless to operate independently
with such a concept as the long-run profitability in a neoclassical frame­
work.4) On the other hand, in the Keynesian growth literature the investment
function is based on the notion of income distribution, so that undistributed
profits, as well as distributed profits, are key factors in explaining the volume
of investment in the economy.S)

Let us next turn to discuss the role of loan finance, the other component
of finance of the firm. In the standard framework, the firm is supposed to be
able to raise finance in loan markets which can be described to be of the
well-functioning type. In practice there may be many features which violate
this assumption such as various kinds of rigidities and rationing of credit in
the financial markets.

One important consequence of this is the fact that there are often
constraints concerning the amount of external finance a firm can raise in one
period for its investment projects.6) And secondly, the equity market in many
countries is of a limited importance, and there is so little equity finance
available that the bulk of the firm's own funds are usually made up of the
cumulated retained earnings. This causes the fact that there are no great
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possibilities to perform portfolio type changes in the capital structure of the
firm between equity and debt capital; equity virtually rises pari passu with
profits.7)

In dynamic neoclassical models of the firm, however, the optimal
capital accumulation path and the optimal financial structure are both solved
in the optimization. This can be divided into two parts. First, in a static
optimization problem a capital structure of the firm is found out which
minimizes the capital costs of the firm.B) If there are high adjustment costs
related to the capital structure just because of the small possibilities to achieve
any major portfolio adjustments through the equity market, we have the
situation discussed in Steigum (1983) where in this first phase of the problem
we in fact find out the optimal volume of the capital stock as a function of the
equity capital, i.e. cumulated retained earnings. In the second phase a dynamic
subproblem is solved where the entrepreneur maximizes the flow ofdividends
over time. This produces the outcome that optimal investment behaviour can
in general be described by a relationship presenting the idea of a flexible
accelerator model of investment.

In a credit rationing context we may also find that the firm cannot
instantaneously adjust its debt to the desired level. We can find such an effect
that the lenders supply loans in a positive relationship with the customers'
own funds (for more on this see Jaffee and Modigliani (1969), Smith (1972),
Arzac et al. (1981) and Alho (1984b)).

Let us illustrate the investment process with the following simple
diagram. The retained earnings function of the firm in the case of no dividends
is the following:

(1) dE = Pf(K) - iL - u(Pf(K) - iL - ~aK) ,

where dE is retained earnings, i.e. increase in equity E, f(K) is the production
function, P the price of output, i the rate of interest, L the stock of debt, u the
income tax rate in firm taxation, ~ the rate of depreciation in the firm taxation,
and a the ratio of the capital stock used as a basis for depreciation allowances
in taxation to the physical capital stock (usually clearly less than one, perhaps
in the Finnish conditions a is on the order of one fourth or one third, (see Alho
(1980b), p. 79). Assuming the production function exhibits decreasing mar­
ginal products and that there is simply a fixed relationship between the debts
and the capital stock of the firm, we can draw the curve for the retained
earnings dE as a function of the capital input K by summing the respective
parts of the retained earnings included in (1) (see the figure 8.1).
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f(K)

dE(K)

Figure 8.1 A diagrammatic presentation of the investment process

Starting from an initial position Ko and Eo , where Eo is marked on the
vertical axis, we can first find out the retained earnings related to the capital
stock Ko, which we then add to the firm's own initial funds Eo to get their
new level Eo + dEo, These then "entitle" the firm to get total finance of the
amount Ko + dKo according to the availability of funds line marked OFK. In
making the investment decision on the basis of the profit function dE(K) the
firm also has to take care that the new investment is profitable enough
compared to the risk-free interest rate i. So the slope of the dE(K) curve has
to be steeper than i in order for the capital accumulation process to continue.

The firm aims to reach a point denoted by K* where this equilibrium condition
is reached, and K* is then the optimal capital stock.

This desired capital stock does not depend on profits (with a flXed i) but
the speed ofadjustment towards it depends on the flow of internal and external
funds in the case of a credit rationed firm.9) There are situations where only
the tightness of credit and the profitability of the firm determine the actual
volume of investment. On the other hand, we may find situations where the
firm is not credit constrained because of slack capacity. This can be seen as
follows. We add to the production function a shift parameter y representing
conditions in the output market, f ... yT(K) . A lowering ofy , Le. slack capacity,
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may cause such a big downward shift in the production function f and also in
the profit function dE(K) that there is less desire to invest than there are
available funds.

8.2 Specification of the flow-of-funds model for the rIrDlS

The model of the firm sector operates with the following balance sheet.

assets:

liabilities:

K stock of fixed capital

Kinv " inventories

DDep " demand deposits at banks

E " equity

Lbf "bank loans

Lfor " foreign net debt

lodom " other domestic debts

Resf " residual item, net

Equity accumulates on its own because we disregard here decisions
concerning the volume of dividend payments and firm equity issues. We
examine below in section 8.3 more closely the role of the bank credit flow in
the model as a demand or supply determined variable. Primarily it is supply
determined in the following estimations. Other domestic debts are an exogen­
ous variable, as is also the residual item.

So we are initially left with making a decision between fixed capital,
holding goods in inventories, holding domestic bank deposits and acquiring
foreign assets, or in our notation, reducing foreign net liabilities. For these
items we build a f1ow-of-funds model taking the other items in the balance
sheet as predetermined. Let us denote by Jt (profits) the sum of these real flow
items ~Xi (Xl is fixed capital) under consideration except for the flow ofbank
lending ~L. We specify for the real flows a relationship of the following kind
(see section 5.3):

(2) ~Xi ... }:ne.. (xI - Xj, -1) .~ b'~L - ~Ld
v ~ v +~K + J K
~1 . ~1 -1 -1

J-1
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(3)

= (Si1 + hiSLl)(K* - K-1)IK-1 + .L (Sij + hiSLj ) Uj ­
j > 1

2 (Sjj + hj8Lj ) ~~:+ Uj K~l + hj~~ ,
j > 1

where Uj = xi/K-1, i = 1,...,n are the desired allocations taken to be homo­
geneous with respect to capital stock and linear functions of the rate of return

and user cost variables. The desired relative increase (K* - K-1)1K-1 in fixed

capital has been first approximated by the logarithmic change 10g(K*/K-l).
As we assume the firms to typically operate under a demand constraint in the

goods market, the desired capital stock is specified as K* = AQe(P/ c)o, where
Qe is the expected output, c is the user cost of fixed capital and P the price of
output, A is a constant and cr the elasticity of substitution between capital and
labour (for details on this see Feldstein and Flemming (1971)).

In the following we have set the price of output to be the unit labour
cost wadded to a constant mark up and written the expected output as the
lagged output multiplied by one plus the expected rate of growth ge of output.
So we have

K* -K1

K
-A' + 10g(Q/K)-1 + ge - crlog(c/w) .

-1

In the following we have not made system-wide experiments with the
ge variable but have simply taken it to be a constant on average.10) We have
also had to simplify the multiplicative terms Uj1t in (2) when formulating the
empirical model in a similar way as in the case of the household sector model.
We have also combined the flow of other domestic credits than bank credits
with the gross profit flow of the firms.

In figures 8.2 and 8.3 we present the uses and sources of funds
considered as either endogenous or exogenous in the firm sector model.
Figure 8.2 presents the uses of funds, of which fixed investment is naturally
the most dominating one. We have estimated equations only for investments
of the narrow firm sector excluding the investments by the financial institu­
tions which, however, according to the figure would not change the model
much. On the other hand, during the years of the early 1980's the leasing
investments, which are in fact investments made by the firms but which in
the national accounts are included in the financial institutions' investments,
increased quite rapidly. This somewhat changes the overall development.
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Figure 8.2 The uses of funds of the firm sector in Finland, as a per cent of
GDP

The inventory investments have fluctuated very much depending on the
cyclical situation. The increase in domestic bank deposits (demand deposits)
has been quite a smooth variable in this comparison.

Of the sources of funds in figure 8.3 gross income (net profit +
depreciation allowances according to national accounts) is the dominating
one. We can see a sharp decrease in the profits ofthe firms in the mid-1970's
and a rapid upturn thereafter as a consequence of devaluations and economic
policy measures in those years. Foreign borrowing has also been an important
source of finance especially in the mid-1970's, when there was a very big
discrepancy between domestic investment and saving, i.e. a big current
account deficit. The increase in bank loansll) has also been quite fluctuating
and diminished to a lower level in the late 1970's, as was also the case with
the foreign borrowing.
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Figure 8.3 The sources of funds of the firm sector in Finland, as a per cent
ofGDP

In figure 8.4 the corresponding stocks are presented as a per cent of
GDP. The fixed capital stock increased quite rapidly in the first half of the
1970's but has thereafter shown a decreasing relative trend as a consequence
of diminished investment activity. The inventory capital has, on the other
hand, been falling as a per cent of GDP. Demand deposits are quite a small
item in this comparison. Net foreign debt of the firm sector was at a very low
level in the early 1960's but rose rapidly to 20 per cent of GDP in the
mid-1970's. Thereafter foreign indebtedness diminished reflecting the im­
proved balance between domestic saving and investment. On the contrary,
the bank loans to firms have been quite steadily at the level Of almost 20 per
cent of GDP all through the period. Other domestic debts have grown quite
rapidly. This is to a large degree due to the increase in lending by the insurance
companies, which is a result of the rapid growth in the pension funds, the
working pension system in Finland being taken care of by the private pension
institutions.
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rDD" -pe

UCK = q(i + d - Pe) f (B, u, H, i) , where q is the price of a unit
of fixed capital, i represents a weighted average of the domestic
interest rate iL and the foreign rate ( ifor + Ee ,Ee is the expected
rate of devaluation of the home currency), d is the rate of
depreciation of fixed capital and pe is the expected rate of
inflation. The function f represents the influence of the various
factors of company taxation on the user cost (see the appendix
to this chapter.)
UCII .. g( T, u ) - pe ,where the function g represents the effect of
interest ratesTand taxation u on the user cost of inventory capital
(see Hernesniemi (1989».
rfor = ifor + Ee - peForeign

debt:
Domestic rL = iL - pe
debt:
Demand
deposits:

The cost of the fixed capital variable in the model is in proportion to
labour costs (including indirect labour costs) and is transformed into a
logarithmic form as was explained above (see the appendix to this chapter).
In a flow-of-funds model all the user cost and interest rate variables should
be included in each equation of the model. As can be seen from the above list,
there is much redundancy in the user cost variables, so that we are not able to

Inventory
capital:

Before proceeding to the empirical estimation of the flow-of-funds
model for the firm sector we should pay attention to the treatment of the
various interest rates and user cost of capital variables in the model. Of these
the most problematic is how to measure the cost of fixed capital services.

In the appendix to this chapter we have presented in more detail the
construction of the user cost variable for fixed capital. We should also
construct such a variable for inventory capital where various tax rules,
especially the inventory deduction system, could be taken into account. Here
we have used the user cost of inventory capital constructed by Hernesniemi
(1989). In a partial model of optimal firm behaviour consisting only of
inventory investment he has studied the property of optimal inventory policy
under the constraint that dividends cannot exceed the profit shown in com­
pany taxation and has derived the inventory cost variable in this framework.
His result is that under certain conditions the firms may even operate in a
no-taxation situation where the cost of inventory capital is represented just
by the interest rate.

We now have the following list of cost of capital or real rate of return
variables.
Fixed capi­
tal:
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estimate them separately. In the empirical estimations of the model we have
combined them into three parts, where one is the ratio of investment goods
prices and labour costs and the f(B,u,H,i) component having equal coeffi­
cients, and the second consists of the domestic interest rate, foreign interest
rate adjusted by the devaluation expectations and the expected inflation rate,
and the third component is the inventory cost variable less the expected rate
of inflation.

8.3 Estimation of the flow-of-funds model for the firms

The demand deposit equation is the residual in the estimations. The effect of
the flow of bank lending on the allocation is in some sense quite special and
needs a careful interpretation. Namely, according to the estimations, which
can be seen from table 8.1, the bank lending flow has an effect of roughly its
own size on both the fixed and inventory investment, and at the same time it
has the effect that foreign borrowing is increased to finance this almost
doubling in expenditures. So, by looking at the flow terms we cannot find the
expected offset phenomenon between the domestic and foreign sources of
finance.

The offset phenomenon can be seen in the coefficients of the interest
rate variables. We could also find in the preliminary estimations a cross effect
from the stock of domestic bank loans to foreign borrowing. This coefficient
was not, however, significant, and therefore we deleted it. Also in some
estimations the effect of the domestic loan rate was quite dominant in the
equations for foreign borrowing, but this could only be discerned when we
also included this variable in the model in the investment equations.12

)

In table 8.2 we have constrained the model so that the coefficients of
the gross profits and the flow of bank lending are constrained to be equal in
all equations. As can be seen, the result is now more sensible and shows a
slight, even though quite insignificant, offset between the domestic and
foreign sources of finance. It should be noted that as a result of this constraint
the fit of the equations for fixed investment and foreign borrowing becomes
much weaker than in the equations in table 8.1.

Another factor which deserves a comment is the coefficient of the
domestic interest rate in the preliminary estimations of the investment equa­
tions. In both the fixed and inventory investment equations the domestic
interest rate gets a significant positive coefficient. The explanation for this
could be the credit rationing effect, because as explained above in section
5.5.3, the coefficient of the interest rate is a sum of its direct (notional) impact
effect on investment which is negative, plus the credit rationing coefficient,

143



Table 8.1

An estimation result of the fIrm sector flow-of-funds model13)

EquatloD CODst· Gross Bank Capacity Cost of fixed Foreign IDnat- Invento· Foreign DemaDd R1,DW
ant profit lending utilization capital iDterest Ion rate ry capital net debt deposits

1t1K-1 now iog(QIK)-1 log(q/W)-1 rate iror PY-l (KinvIK)-1 (1.{or IK)-{DDepIK)-1
ALfb!K-l +logf(BuHi)-l

....
~
~

Fixed iDvestment 13.667 0.077 0.847 0.217 -0.011 -0.120 0.122 0.960,
IlK-I (1) (1.090) (.065) (.112) (.029) (.006) (.035) (.020) 1.719

InveDtory invest· 018.375 0.542 0.701 0.166 -0.174 -0.447 -0.388 0.771,
meDt IinvlK-l (2) (5.290) (.128) (.218) (.069) (.113) (.096) (.089) 1.556

.Forelgn net bor- -33.854 0.290 -0.548 -0.426 0.011 0.295 -0.122 0.447 0.293 0.419 0.759,
rowiDg (5.433) (.145) (.268) (.076) (.006) (.123) (.020) (.095) (.085) (.218) 1.324
-ALror/K..l (3)

Increase iD de· 1.812 0.091 0.043 0.094 -0.419 0.371,
maod deposits (1.406) (.057) (.022) (.032) (.218) 1.800
ADDeplK-1 (4)



which is here almost unity, times the impact effect of the loan rate of interest
in the notional demand for the bank loans equation, which is negative. In the
case of gross substitutability between assets, this last mentioned coefficient
is, in absolute terms, greater than the impact effect in the investment equation.
A consequence of this is the fact that the total coefficient of the domestic
interest rate may well be positive in the investment equations. On the other
hand, the magnitude of the coefficients of the domestic loan rate, which is
more than a half, raises doubts about its inclusion in the investment equations
on this ground.

A similar line of reasoning explains why the lagged stock of bank loans
gets a positive coefficient in the fixed investment equation. The positive value
of the coefficient of the lagged stock of debt implies that an increase in bank
loans leads to a reduction in the excess demand in the bank loan market and
thereby has an expansive effect on investment. However, if we omit the bank
loan rate from the investment equations, the lagged stock of bank loans also
becomes quite insignificant in the model. Therefore we have also deleted it
from the equations for fixed investment and inventory investment in the
models presented in tables 8.1 and 8.2.

The foreign interest rate gets coefficients which in the various equations
are of the expected sign and which are also quite significant. In fact, as was
discussed above, we should in combination with the foreign interest rate
consider the expectations regarding devaluation of the markka. We tested the
influence of the actual devaluations, but could find only very modest effects
from this variable. We took this as evidence of fairly constant devaluation
expectations which in the case of long-term foreign borrowing may well be
the case affecting the behaviour of firms. So, we decided to omit this variable
from the model. Construction of a more sophisticated variable describing
devaluation expectations would be an alternative to this solution.

The inflation rate consistently got a negative coefficient in the inventory
equation and a positive coefficient in the equation for demand deposits.
Therefore, we decided to omit it from these equations.

The effect of the user cost of fixed capital variable is lagged by one year
and is present as expected in the equation for the fixed investment. A natural
equation in which this variable should be included is foreign borrowing, but
we could not find this effect in the data. In the models in table 1 and 2 we
have, however, imposed this effect. The user cost for inventories variable was
not a significant variable and therefore we have not included it in the reported
models.

With respect to the stock adjustment coefficients, we can find a clear
cut cross adjustment pattern between the inventories and foreign loans. The
coefficient of the bank loans in the demand deposit equation was negative. It
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Table 8.2

Constrained estimation result of the firm sector flow-of-funds model14)

Equation Const- Gross Bank Capacity Cost of fixed Foreign InOat Inventory Foreign Demand R2,DW
ant profit lending utilization capital Interest Ion capital net debt deposits

Jr/K-I + now log«)/I()-I log(qlVV)-1 rate rate (I(invfl()-I (Lfor /1()-I(DDep/I()-1
ALfb/I(-1 +logf(BuHi)-1 ifor PY-I

Fixed investment 15.462 0.264 0.299 -0.031 -0.096 0.113 0.906,
""'.". ilK-I (1) (1.674) (.085) (.042) (.009) (.057) (.031) 2.113
0'1

Inventory invest- 16.932 0.458 0.170 -0.137 -0.414 -0.338 0.771,
ment linvfl(-I (2) (4.907) (.112) (.059) (.111) (.090) (.086) 1.627

-Foreign net bor- -34.535 0.101 -0.502 0.031 0.233 ·0.113 0.414 0.270 0.547 0.627,
rowing (5.339) (.152) (.078) (.009) (.133) (.031) (.090) (.081) (.214) 1.576
-ALfor/l<-1 (3)

Increase in de- 2.142 0.087 0.033 0.068 -0.547 0.413,
mand deposits (1.359) (.048) (.024) (.034) (.214) 1.773
ADDep/I(-1 (4)

Sum 0 1 0 0 0 0 0 0 0 logL-
-45.249



tells us that if there is a positive gap between the desired and existing stock
of bank loans, more demand deposits would be held, which is a feature that
could fit the behaviour of the households under credit rationing conditions,
but not the behaviour of the firms so well. We decided therefore to omit this
variable from the whole model. The demand deposits work as expected in the
equation for foreign lending and in its own equation showing quite a rapid
adjustment towards the desired stock of bank deposits. The speed of adjust­
ment with respect to discrepancy between the desired and actual capital stock
is described by the coefficients of the capacity utilization variable. This was
explained above in connection with expression (3). The results show that there
is a complementary relationship between fixed and working capital and that
their increase is financed by foreign borrowing. IS)

In the models in tables 8.1 and 8.2 the effect of the gross profit of the
firms (including also the increase in net domestic debts other than the bank
loans) is clearly concentrated on the inventory investment. In table 8.1 gross
profit is also a substitute for foreign borrowing. Profits also have a slight effect
on the holding of demand deposits, but this estimate is not very significant.

As can be seen in table 8.1, the estimation result is not satisfactory with
respect to the quite strong positive autocorrelation of the residuals. We tried
to correct this by specifying the residuals to be a first order autoregressive
process but this did not give a meaningful result and in two equations the
autoregressive coefficient proved to be even negative.16)

In the above analysis of the firms we have so far not paid attention to
the probable simultaneity between the desired investment activity of the firms
and the bank lending. We can on several grounds argue that bank lending
reacts positively to loan demand (see our discussion on this in section 9.3
below). We also studied this empirically in the the banking sector model and
came to the conclusion that the bank loans to firms have been influenced by
the demand for credit factors. We examined this problem here in the context
of the firm sector flow-of-funds model by specifying three alternative flow­
of-funds models. The first was the above model combined with a loan supply
equation for the bank loans of the firm sector.

The second was a model with demand determined loans where we have
added to the above model a fifth equation in which the demand for bank loans
is specified in a way similar to the other equations in the model, and removed
the loan supply flow as an explanatory variable. As the third model we had a
model where the bank loan equation is a mixed one, a combination of both
demand and supply factors. The results showed that the pure demand model
explains the data quite poorly. The supply determined loans model works
much better, but on the other hand, worse than the mixed model.
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The above results suggested that there are no significant cross-adjust­
ment terms in the equation for fixed investment, which would suggest a
separation of this equation from the rest of the model. 17) In the equations for
inventory investment and foreign borrowing we could observe strong mutual
cross adjustment.

Appendix. Construction of the variables

All volumes are measured at constant prices of the year 1975. This is also the
base year of the various price indices.
I =volume of firms' fixed investment, the value of fixed invest­

ment by firms deflated by the price index of the private non­
residential fixed investment

K = volume offirms' fixed capital stock, constructed from the data
on the capital stock by branches published by The Central
Statistical Office and using in some branches investment data to
separate the stock of capital belonging to the firm sector

Q = volume of GDP
py =rate of inflation measured by the implicit price index of GDP
q =implicit price index of firms' fixed investment (see the con­

struction of the variable I)
w = index of total labour costs in manufacturing = wage rate +

indirect labour cost per unit of working hour
f(BuHi) =the component of the cost of fixed capital per unit of capital

of the firms representing the effect of company taxation on the
user cost (see below)

ALtb =change in the loans (including promissory notes, shares and
bonds issued by the firms and purchased by the banks) granted
by the banks to the firm sector (including credits granted to
non-bank financial institutions), deflated as the variable I above

1t = gross profit (= net profit + depreciation according to national
accounts) of the firm-sector, deflated in the same way as the
variable I. In the estimations this variable also includes the flow
of other domestic credits granted by the non-bank financial
institutions (including Bank of Finland) to the firms.

Iiov = volume of firms' inventory investment, value of inventory
investment by firms deflated by the implicit price index of
change in inventories in the whole economy

Kinv =real stock of inventories. The stock for the year 1980 has been
estimated at ETLA as inventories for manufacture and com-
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merce. The stock figures for other years have been chained by
the real flow of inventory investment by the firms.
=net foreign borrowing of the firms and financial institutions
other than the banks, deflated in the same way as the variable I,
source financial market statistics and balance of payments stat­
istics
=real value of the stock of net foreign debt of the firms and
financial institutions other than the banks at the end of the
previous year, evaluated at the prices of the current period,
source the same as in the case of the previous variable
=real value of the stock of demand deposits at the domestic
banks at the end of the previous year, evaluated at the prices of
the current year, deflated in the same manner as the variable I
(source bank statistics)
=bank loan rate of interest, annual average (source interest rate
statistics)
=a weighted average of four main foreign short-term interest
rates (USD, GDP, DEM, CHF) according to the weights ofthese
currencies in the currency index of Bank of Finland in the year
1980 (source Bank of Finland).

The user cost offixed capital variable is constructed in the following manner:
Let us use the following notation
MPo =marginal productivity of capital at the moment of installment,

Le. in period O. This is the required before tax rate of return on
new investment
=price of output in period 0
=rate of depreciation of fixed capital
=nominal rate of interest, expected rate is set equal to actual
with static expectations
=expected rate of inflation

=tax rate in the income taxation of firms
=price of unit of capital in period 0

=present value of future depreciation allowances in company
taxation per unit of capital
=present value of future interest payments per unit of capital
=tax rate in company taxation in the local government taxation
=excess of taxable income of the firms in local taxation to that
in state taxation per unit of capital
=wealth tax rate of companies
=present value of wealth taxes per unit of capital

UK

Yk-v

qo
B
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Using these symbols we can determine the marginal capital cost per unit
of new capital equipment from the break-even condition

00

MP(l ~ u)~ Po (1 + pd(l - d)'(l + ir' + uqoB + uqoL
t-O

00

- uKqoYk- v~(1 + pd(l- d)t(l + irt
- vqoH:i!: qo.

'-0
The first term on the left hand side is the present value of the net after-tax
income from a unit's investment, the second is the tax gain from depreciation
allowances, the third the tax gain from the deductibility of the interest
expenses, the fourth is the extra tax burden in the local taxation (its present
value) and the last is the term representing the effect of the wealth taxation
of companies in force up to the year 1967 (temporarily also in 1976). All
nominal entities are here expected to rise together with inflation, but the
nominal rate of interest is taken to be fixed because of the small changes in
the nominal rate of interest and large variations in the real interest rate in
Finland.

Next we utilize the close approximation
00

(4) 2(1 + pd (1- di(l+irt
- (i + d - Per! ~

t- 0

and transform the cost of capital c as

(5) c ... PoMPo ... qo(i + d - Pe)(l - u(B+[.) + vH)(l - ur!

We have first calculated Band H over manufacture and other firms,
buildings and machines respectively, and then aggregated them for the whole
firm sector. IS)

In figure 8.5 we present some of the components of our cost of capital
variable. In the estimations we have transformed the cost of capital PoMPo
into a logarithmic form,
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(6) logc = 10gPoMPo - logqo + log(i - pe + d) + 10gf(B,u,H,i)

+ uKYk - v(l - ur1f(B,u,H,i)-1(i - Pe + dr1

- logqo + logd + ~(i - pe) + 10gf(B,u,H,i) + A

where f(B,u,H,i) is the component (1 - u(B + t) + vH)(l - ur1 and A is the
last term in the first approximation in (6). In the empirical construction of this
variable we have not taken into account variations in the A term but have
simply taken it to be a constant, and considered only the three first terms in
(6) (see Alho (1981) for more details on the construction of this cost of capital
variable).
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Notes

1) See Jorgenson and Siebert (1968) and Jorgenson (1971). See also Clark
(1979) for a comparison of the performance of the various investment
equations in the mid-1970's recession.

2) "So we can conclude that high past profits, by increasing the funds
available to the firms will have a tendency to lower the combined firm
and owner level of debt and, since the debt must be procured from
individuals who are more averse to risks of the firm than the owners, such
a reduction will lower the effective cost of capital schedule and raise the
optimal level of investment".

3) Nickell (1978, p. 183) states on this point: "The other, perhaps more
forceful, argument is that a higher profit earned by the firm may actually
influence prospects in the direction of optimism, thereby lowering the
effective cost of capital. This could well be an extremely important effect
and may possibly be the dominant reason why current profitability would
influence the firms' investment plans".

4) Costrell (1983) presents a full equilibrium analysis on the relations
between profits and investment where the competitive financial markets
eliminate pure rents as a difference between profits and the rate of interest
and thus disputes results ofthe partial analysis ofMalinvaud (1982) where
the interest rate is kept fixed.

5) See e.g. Eltis (1973) for a survey of this.
6) Schworm (1980) presents an analysis of optimal investment behaviour

when the firm is under the financial constraint of not being able to raise
new loans. This has the effect that the capital stock is never greater than
the unconstrained capital stock and the shadow rental of capital services
is never less than the unconstrained value. KoskenkyHi (1985) presents
an in-depth analysis concerning the effects of various kinds of imperfec­
tions, whether these are in the output market or in the financial market
and may be of different kinds. The general outcome of his analysis is that
these imperfections may influence investment behaviour both in the short
and in the long run.

7) In Finland the investments of the firm sector have been on the average
some 10 per cent of GDP and the issues of new shares, including also
those of the banks, at the Helsinki Stock Exhange were in the 1970's at
most on the order of half a per cent of GDP and retained gross profits have
been on the order of 6 per cent of GDP.

8) See Steigum (1983) and our short elaboration on this point in section 5.4.
9) But if, as stated above, the cost of capital also depends on the flow of

profits or on the stock of the firm's own funds, we have a more general
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case where the profitability of the firm has an effect on both the equili­
brium capital stock and the speed of adjustment towards it (see Kosken­
kylii (1985)).

10) Partial estimations of the use of funds equations revealed some influence
of the lagged growth rate ofoutput, but this was not a significant variable.

11) Bank loans cover here all lending (in the form of promissory notes, bonds
and shares) by the banks to firms (including lending to financial institu­
tions) in domestic currency. The loans denominated in foreign currency
in the balance sheets of the banks are included in foreign borrowing of
the firms; see on this section 9.1.

12) The offsetting capital flow can be also seen if we kept the domestic
activity unchanged by adding the consequent residual terms to the equa­
tions for fixed and inventory investment and foreign borrowing.

13) The profit variable also includes the flow of other domestic credits than
bank credits to the firms and the firm sector residual item. Estimation
covers the period 1962-82. All variables, except the constant, are multi­
plied by one hundred. For a detailed description of the construction of the
variables, see the appendix to this chapter. In each cell the upper figure
is the coefficient estimate and the lower in parenthesis is the estimate of
the stantard error of the coefficient estimate. The covariance matrix of
untransformed residuals is:

1

2
3

1 2
0.150 0.101

0.496

3

-0.200

-0.483

0.646

14) The profit variable also includes the flow of other domestic credits than
bank credits to the firms and the firm sector residual item. The covariance
matrix of untransformed residuals is:

1
2
3

1 2
0.347 0.139

0.490

3

-0.472

-0.523

0.997

15) Kostiainen (1981) has constructed a flow-of-funds model in the Brainard­
Tobin spirit for the manufacturing firms in Finland. His model differs
from ours in many respects, first of all in its different definition of the
sector concerned, as we are building a model for the whole firm sector.
There are also differences in the classification of the assets and liabilites,
as he used balance sheet data, and, for example, therefore aggregated
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domestic and foreign debts, which we have treated as separate items.
Kostiainen also considered debts as one item ofuses offunds. Trade credit
was also one item in the stocks of financial assets and liabilities, which
we have not considered here. His results were to some extent different
from ours in that he concluded that the cost and availability of credit have
not had a short-run effect on investment in fixed capital, its effect being
felt on the investment in the working capital and on financial assets. Our
results showed an effect of availability of finance on both types of real
investment, Le. fixed capital and inventories. Kostiainen's results also
showed a somewhat more rapid speed of own adjustment in the items of
the balance sheet ofmanufacture, even though the adjustment coefficients
were not in general significant in his model.

16) It should be noted that the autocorrelation is quite sensitive even for small
changes in the model. If we include the user cost of fixed capital in tlle
inventory equation where it is an insignificant variable, and the model is
otherwise identical with that in table 8.1, the values of the Durbin-Watson
statistic all lie between 1.5 and 2.

17) Partial testing of the separability of the fixed investment equation reveals
that the lagged stock of the foreign debts is a significant variable in this
equation but its coefficient is strongly positive, so we will not include it
in this equation.

18) The term t representing the deductability of interest expenses has been
estimated so that first the share of borrowing in financing of new invest­
ment has been estimated on the basis of national accounts as one minus
the ratio of gros profits to gross investment This has been multiplied by
the current average lending rate of banks and transformed into a present
value of the future interest expenses by assuming that loans are roughly
amortized in six years.
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9 The flow-of-funds model for
the banking sector

9.1 The basic framework

The aim of this chapter is to present the structure of the submodel for the
banking sector and its estimation. We have already above in section 5.2
discussed the behaviour of a financial firm in the mean-variance framework
and noted that this analysis produces fairly complicated results. So we have
decided to discuss here the behaviour of the banks, especially their loan supply
behaviour, in a simpler framework assuming perfect certainty. The starting
point of the model is the following balance sheet of the banks,

(1)

where

Lh + Lf = D + CB + NFD + 0 ,

Lh =loans to households

Lf = loans to firms

D =deposits

CB =central bank debt of the banks

NFD =net foreign debt of the banks

o =other liabilities, net.

155



The loans to the firm sector consist of loans denominated in domestic

currency L~om and loans denominated in foreign currency LIor , whereas all
the loans to households are denominated in the domestic currency.

The net foreign debt of the banks consists of two components: the
foreign debts raised to finance the loans supplied to firms denominated in the

foreign currency!) dor and the net forward position of foreign exchange of
the banks FP which has to be covered by an equivalent amount of foreign
borrowing in order that the banks have (in practical terms) a closed currency
position with respect to the Finnish markka, which is required by the exchange
regulation of the central bank. Thus we can write

(2) NFD = dar + FP .

It is important for the analysis of the banks' behaviour to form an idea
concerning the functioning of the foreign versus domestic sources of finance
and their substitutability. This is also very important with respect to the
effectiveness of the monetary policy measures by the Bank of Finland. As an
extreme case of optimal bank behaviour under certainty, if the banks have at
their disposal a foreign credit channel with an infinitely elastic supply of
finance at a fixed foreign rate of interest, then all measures by the central bank
to influence the domestic supply of credit would be futile because they would
in these conditions be completely neutralized by foreign capital flows.

In the Finnish conditions the banks and the firms have had to use the
foreign credit channel together in a way and are here constrained by the
exchange regulation. In general, the acquisition of foreign liabilities and
assets required in our estimation period in the case of long-term capital direct
permission from the Bank of Finland and in the case of short- term capital
obeyance of the control schemes set by the central bank for the banks. These
generally require a commercial background for the foreign capital transac­
tions. Anyway, experience shows that foreign borrowing has been a channel
extensively used by the firms in periods oflarge deficits in the current account,
which has also been approved by the monetary authorities, as otherwise the
foreign reserves of the central bank would have been depleted.

From (1) and (2) we see that the part of the foreign finance directly
affecting the domestic liquidity of the banks is the net forward position of the
banks. The bulk of the banks' net foreign debt is just a means to finance loans
denominated in foreign currency to the firms. These we have included in
chapter 8 in the total foreign borrowing of the firms and treated them in the
model for the firm sector.
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The net forward position of the banks is primarily a reflection of the net
sales of foreign currencies in the forward market by the firms to the banks.
The forward position of the banks is also influenced by the interventions of
the Bank of Finland in these markets and the sales and purchases of foreign
currency in the forward markets between domestic and foreign banks. In
chapter 4 we already specified that the rates in the forward markets are
perfectly linked through arbitrage to the market for central bank finance of
the banks or to the domestic short-term rates in general.

Because the foreign currency position of the banks vis-a-vis the Finnish
markka has to be closed, the banks cannot on their own substitute foreign debt
for central bank debt. The elasticity of this channel depends on the behaviour
of the firms with respect to the interest differential between domestic and
foreign sources of finance and the availability of domestic credit.

The conclusion from these considerations is that the foreign items in
net terms are not the same kind of decision parameter of the banks as are
decisions concerning changes in their loan supply and liquidity position,
which in the Finnish financial markets essentially meant borrowing from the
central bank. We consider the determination of the net foreign debt of the
banks to be analogous to that of the deposits of the public.

Let us next turn to the revenues of the banks. A key point in our model
is the division of the banks' clients into firms and households. Basically the
loans to both these sectors are quite identical because of the regulation of the
average lending rate of the banks. The two sectors are, however, in other
respects quite different from each other. The households are net lenders to the
banks, the funds of the banks being basically made up by the deposits of the
households. The firms are, on the other hand, net debtors of the banks, and
make up relatively little of total deposits. But on the other hand, the firms
extensively use other services ofthe banks, La. bank guarantees~on their loans,
foreign transactions and current account credits, the overdraft facilities of
which generate revenues for the banks.

In a credit rationing system the customer relations between a bank and
its potential borrowers are more pronounced than in a more competitive
system. Borrowing facilities are an important aspect in the selection of a bank
and in a possible change of a bank. New clients are attracted by promising
better access to credit. We assume that loans to households give rise to other
revenues and to (extra) future deposits according to the function H - H(Ltt),
which is concave and non-decreasing. These deposits are then supposed to be
invested in the best possible way to yield at the margin the rate of return im ,

which is also the internal rate of interest of the bank. So, the present value of
the other revenues related to the loans extended to the households can be
simply represented by the function H(Lh). The other revenues, described
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above, earned from the loans to the firms are correspondingly described by a

concave non-decreasing function R(L~om).

9.2 Properties of the loan supply behaviour of a bank

As above in chapters 2 and 3, the cost of the central bank debt is supposed to
be represented (each year) by a convex function icb which determines the
marginal interest rate im on the central bank debt CB of the banks to be
(approximately) linear in the following way:

(3) i'cb - im - ho + hlCB, icb" ... hI ~ 0, ho and hI are constants .2)

The forward discount (t) for the Finnish markka is determined by the
covered interest rate parity

where ifor is the foreign and id the relevant domestic interest rate. We further
suppose that id - im , i.e. that arbitrage drives the banks to quote the forward
contracts on the basis of the marginal cost on their central bank debt.

We are now ready to present the profit function of the representative
bank,

Here the loans to households and to firms are taken to have the same average

lending rate iL . In (5) Dh is deposits supplied by the households, the deposits

DC of the firms having a zero interest rate and therefore not present in (5). The
last term on the right band side of (5) represents the costs associated with the
forward contracts, which consist oftheforeign interest rate iCor on the covering
debts and the forward discount of the rnarkka, which by assumption (4) is
im- iCor. By approximating icb in (5) linearly around the point FP=O we can
derive an expression for the profit function wbere all the foreign items are
missing. In the same way we can handle the (possible) domestic short-term
funds, held by the non-banks at banks, denoted by MF (which are included
in the term 0 in (1)), the interest rate on which is through arbitrage taken here
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to be equal with the marginal interest rate on the central bank debt.3) Now we
can write

Here D represents total deposits at banks, D "" Dh + Df . An important feature
is the assumption of the dependence of bank deposits on bank lending. As

above in chapters 2 and 3, we assume that both the derivatives D~

and (Df)L10m are positive and less than unity for the representative bank.

By taking the derivative of (6) with respect to Lh and L~om , we get the
first order conditions for the optimal loan supply behaviour of a bank

(7)

(8)

aa~h z iL + H'(Lh) - iDD~ - im(l - Dt.) = 0 .

We next want to make a comparative statics analysis with the aid of
this simple model for the optimal behaviour of a bank. The determinant d of
the system (7) and (8) is

(9) d = H"R" - H"hl(l - DLc)2 - R"hl(l- DLti > 0 ,

where we have somewhat abreviated the symbols for dependence of deposits
on loans. Let us consider the effects of changes in the loan and deposit rates
and in the marginal interest rate schedule on the central bank debt ofthe banks,
as well as a change in the volume of deposits. The results are summarized in
the following table.

There are some uncertain effects in table 9.1. These depend on the fact
that the dependence of deposits on loan supply may differ between the
households and the firms. We may find grounds for thinking that this
coefficient is higher for the households than for the firms. One reason for this
is the foreign leakage, which is clearly higher for the firms. 4

)
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In this case an increase in the loan rate would certainly increase the loan
supply to households but could, if the penalty interest rate slope parameter
hI i high enough, even lower the loan supply to the firms. However, the total
loans to households and firms unambiguously increase as a result of an
increase in the loan rate. If hI is zero, Le. if we have the prototype of the call
money market system in the market for the central bank finance of the banks,
differences in the two sectors with respect to the deposit multiplier have no
effect on the division of the loan supply to the two client sectors. An increase
in the deposit rate causes a reduction in the loan supply to both sectors. The
loans to firms, however, remain unchanged if the parameter hI = O.

The effects of an increase in the marginal interest rate schedule on the
central bank debt, Le. an upward shift in the parameter ho, unambiguously
reduces the loan supply to both sectors. Furthermore, the higher the penalty
coefficient hI, the smaller this effect is (on the condition tllat DLt. or DL{3Je
positive.)

There are, however, some special cases when the central bank policy
has no effect on the bank lending behaviour. IfDLt, were unity, the supply of
loans to the households would not change as a consequence of a change in
ha. This is also intuitively clear because in this case the bank(s) need not run
up their debt with the central bank as a result of an increased supply of loans

Table 9.1
Effects of changes in the exogenous parameters on the loan supply of the
banks. n columns (1), (2) and (3) the volume of deposits is a fixed quan­

tity.

Effect of a (1) iL (2) iD (3) im (ha) (1)+(2)+(3) Dd)
change in: _

~ hI =0 hI >0 hI =0 hI >0 hI =0 hI >0 hI =0 hI >0

+ ?, +8)

+ ? b) 0

+ + ?,oc)

o
o
o

+
+
+

The "?" shows an uncertain reaction, and followed by a sign the likely
reaction.
a) The sign is positive if D4 >DL{ .

b) The sign is positive if Dlb <DLr .

c) The sum is exactly zero if DL{ =0.

d) dLi/dD = -hldLj/dho.
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to the households (see our discussion on this in section 2.3). Also ifR" is zero
the same result is achieved. This condition implies that there are constant
returns in raising other revenues attached to the loans extended to the firms.S)

In this case all the firm loans are identical in their profitability for the bank.
As a consequence of a rise in the marginal rate on the central bank debt, the
bank has to cut the firm loans because its loans to households are better loans
at the margin (because in the optimum they are equally profitable at the margin
and H" < 0) from the bank's point of view. The same applies, mutatis
mutandis, to the supply of loans to the firms.

We also have in table 9.1 the result that the sum of the effects of the
three interest rates is roughly zero on the loan supply to each sector, and is
exactly zero if DLr = 0 . The intuitive reason behind this is that an increase in
all the mentioned rates does not change the profit of the bank and does not
therefore have an effect on the loan supply behaviour of a bank.

An important feature of the above results is that the impact effects
depend on the properties of the supply curve of the central bank debt to the
banks. The slope parameter hI of the penalty interest scheme, which is crucial
here, has changed a lot during the years (see figure 9.2). This is one empirical
factor which we have not, however, been able to take fully into account in the
following. So the estimates of the coefficients of the interest rate variables
have to be interpreted as some sort of historical averages prevailing in the
estimation period. >

We have so far adopted profit maximization as the goal of the represen­
tative bank. In concentrated banking markets a measure frequently used in
assessing the success of the various banking groups is the change in their
market shares, usually calculated in terms of deposits.

A formulation which combines the two views concerning the short-run
decision making process of a bank is the specification of an objective function
of the type

(10) U = U(l't, L), Ul, Uz > O.

In (10) the second argument refers to the market share goal. We come
to the normal profit hypothesis ifUl/ Uz goes to zero and in this case we have
as the goal of the bank

(10)' L = max, subject to l't <e 1t() ( ~ l'tmax)

The views concerning the proper objective of a bank have an influence
on some of the properties of the banking sector model. In particular, this is

161



volume of loans

profit 7t

\........+....\
'" ," I, I \.. I, '.:J

, I I \':1', '"I I'"
I I:
, I I

t' t'2 1
volume of loans

Figure 9.1 The dependence of the loan supply of the banks on the changes
in the volume of deposits

important with respect to the dependence of the credit supply on changes in
deposits, which are also shown in table 9.1. We illustrate this with the above
diagram, where for simplicity the private sector is treated as a single unit. In
the upper part of the diagram there are the downward sloping marginal
revenue curve MR for loans and the either ri ing or horizontal marginal cost
curve MC for central bank debt. The marginal cost curve is rising in the case
where the market for central bank finance is organized according to the quota
system (when each bank has its own quota for its central bank debt) with rising
penalty interest rate schedules for use of central bank debt in excess of the
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Figure 9.2 Decomposition of the marginal rate on the central bank debt of
the banks

quota (hI> 0) or the central bank obeys such a policy rule which produces
this case, and it is horizontal if the interest rate on central bank debt is constant,
i.e. if we have a pure call money market system in the market for central bank
debt of the banks (hI = 0). In the lower part of the diagram we have described
the profit of the bank as a function of loans and the determination of the
optimal credit supply in the two cases of either profit maximization or the
two-goal objective function (10).

Let us now consider the dependence of the loan supply on a change in
deposits. In the case of a horizontal marginal cost curve and profit maximi­
zation, a reduction in deposits from DItoDz (shown by the dotted lines in the
diagram) does not at all affect the optimal loan supply. In all the other three
possible cases a reduction in deposits causes a shift in the profit function either
straight down or downward to the left and so causes a reduction also in the
optimal loan supply of a bank. (We have not reproduced in the lower part of
the diagram the case of a rising marginal cost curve).
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9.3 Specification of tbe banking sector flow-of-funds model

In figure 9.3 we see the actual allocation of bank credits to households and
firms. One quite striking feature here is the lack of a negative correlation
between the flow of credits to these two sectors. The other feature is the
divergency in the two curves in the late 1970's and the marked decrease in
the flow of bank credits to the firm sector. In the late 1970's there was a clear
deceleration in the investment rale of the firms while their profitability was
roughly restored to the average level of the high investment activity period
of the 1960's and the early 1970's (see figures 8.2 and 8.3). It would be quite
meaningless to argue lhalthese changes in the investment trends would have
been primarily caused by some change in bank loan supply policy, because
we cannot find any drastic changes in its determinants.

The monetary policy of the Bank of Finland was indeed very strict in
the years 1975-77 but eased rapidly afterwards (see figure 9.2). So, we should
analyze more closely the relationship between loan demand and loan supply
at least in the case of the firm sector and the apparent positive reaction of loao
supply to loan demand and its microeconomic rationale.

We can think about several factors contributing to this phenomenon.
The credit markets are not made by anonymous buyers and sellers but by

%r-----,----.---,...-----.-----,%
to households
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Figure 9.3 Increase in bank loans to households and firms and decrease in
central bank debt, real flows as a percentage of the volume of time deposits
at the end of the previous year
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banks and the customers of the banks who are permanent users of the services
of the banking industry. The banks do not extend loans only to finance various
projects but finance customers on a permanent basis. Thus, if there are no
reactions by a bank with respect to changes in loan demand, a loss of
permanent clients would be an obvious result of this.

A change in the demand for loans can be traced from a shift in the
marginal productivity curve for physical capital. A positive shift should
reduce the risk related to the loans extended by the bank. In section 5.2 we
analyzed the decision making of a bank under uncertainty. It is quite an easy
task to demonstrate that an increase in the profitability of a firm or a project
should both increase tile expected return on the projects the bank is financing
and lower the variance of the rate of relurn.6) According to our analysis in
section 5.2. these changes should increase the loan supply of a bank. A similar
kind of reasoning is used by Blinder (1987) in his specification that the loan
supply depends positively on the loan demand. Thus, the loan supply should
also change as a result of changes in the determinants of loan demand. These
remarks should lead us to think that the loan supply of the banks to the firms
would have increased, rather than decreased, in the late 1970's.

To explain the actual developments we must take into account that the
loan supply meets potential credit demand constraints before it becomes the
market solution. The lower the investment activity, the more likely it is that
the loan supply meets the effective demand constraint, which was evidently
the case at the end of the 1970's. We consider this issue empirically in the
next section.

The empirical model considers three endogenous variables: the alloca­
tion of deposits and other bank funds to facilitate increases in the loans
denominated in domestic currency to firms (L\Lfb), increase in loans to
households (L\Lhb) and reductions in the central bank debt of the banks
(- L\CB) . The funds consist of ordinary deposits (D), demand deposits
(DDep) and other liabilities, net (0). All three endogenous variables are
constructed from the respective stocks as first differences, which are then
deflated into real flows, and divided by the lagged stock of the volume of
ordinary deposits (and multiplied by one hundred to represent a percentage).
The specification of the flow-of-funds model for the banks is similar to the
portfolio adjustment model presented in section 5.3. The desired asset stocks
are taken to be homogeneous with respect to the stock of ordinary deposits.
So, we have as explanatory variables the various interest rates, the adjustment
terms where the lagged stocks of the assets are also divided by the lagged
stock ofordinary deposits and the flow of sources of funds transformed in the
same way.?)
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9.4 Estimation of the flow-of-funds model for the banking sector

The equation for the decrease in the central bank debt was the residual in the
estimations. The coefficient of the contemporaneous marginal interest rate
variable of the central bank debt of the banks consistently got slightly positive
values, which is partly due to the strong simultaneity between the current
period lending, the central bank debt of the banks and the marginal interest
rate on it. It is also due to the fact that changes in the penalty interest rate
schedules have been very sudden and at least to some degree unexpected and
the banks have obviously had only a few possibilities to make rapid changes
in their loan supply behaviour and lending commitments. We tried to remove
the problems raised by the simultaneity by adding to the model the identity
explaining the determination of the marginal interest rate on the central bank
debt of the banks in the way presented in figure 2, and by estimating then the
model by the full information maximum likelihood method. There was not,
however, any great change in the coefficient of the contemporaneous margi­
nal rate of central bank debt.

So we decided to include solely the lagged value of the central bank rate
in the model. Nevertheless, we did not find that the central bank policy had
an effect on the loans to the firms. One explanation for this may be the fact
that the loans to the firms are here a combination of two types of loans: the
ordinary loans which have been extended under the average interest rate
control of the central bank and loans in the form of bonds and equity which
have not been under this kind of control. So if these two types of loans are
sufficiently close substitutes for each other, we cannot presume to be able to
discern the effect of central bank policy on their total volume. Another
explanation is the fact referred to above that if there have been constant returns
in raising new household deposits by increasing the loan supply to them, then
the whole burden of the changes in central bank policy is born by the lending
to the households.

An estimation result of the banking sector flow-of-funds model is
presented in table 9.2 on page 168. With respect to the cross-adjustment
coefficients, we were not able to reach a clear-cut pattern which would show
that the loans to firms and to households are substitutes for each other from
the banks' point of view and that central bank finance is a complement for
them. We could, on the other hand, find a cross-adjustment effect from the
loans to the firms in the equation for the loans to the households indicating
that if the banks desire to extend more loans to the firms, they will slightly
curb loans extended to the households.

Furthermore, we could find a complementary effect between the loans
to the households and the firms in the equation for the firm sector loans, but
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we were not able to include this in the estimation of the model as a system
because there was not a proper counter effect for this in the equation for the
household sector loans. We also could find clear evidence of the effect that
central bank debt is a complement for the loans extended to the firms and
households. We also examined statistically, whether we can constrain the
speed ofadjustment in the central bank debt equation to be unity, which would
imply instantaneous adjustment with respect to imbalances between optimal
and actual central bank debt. The conclusion given by the data is positive, so
we can include this constraint in the model.

In the model presented in table 9.2 we have the effects of the loan and
deposit rates as expected, and their coefficients are to some extent significant
in the equation for the loans to the households, but hardly significant in the
equation for the loans to the firms. We have imposed on the model presented
in table 9.2 the constraint discussed above that the sum of the coefficients of
the loan, deposit and central bank rate is zero if DLr = 0 . The value of the
likelihood ratio test for these constraints is 4.5, which is statistically signifi­
cant at the 10 per cent level of confidence but not at the 5 per cent level.

We examined the effect of the demand for credit variables in the model
and variables describing the financial position of the private sector, which
was introduced in the previous section as one explanation for the determina­
tion of bank lending. In preliminary estimations we could not find much effect
from these variables in the loans to the households and therefore concentrated
solely on examining them in the equation for the loans to the firms, where we
could find that they then had a strong effect. We see that in the model in table
9.2 the added variables, i.e. the rate of capacity utilization, the lagged stock
of foreign loans, the foreign interest rate and the gross profit flow of the firms,
are quite significant. We could not, however, find any effect of the lagged
stock of the loans of the firms.

In the theoretical model in chapters 2, 3 and 4 an important element was
the behaviour of the public with respect to the demand for deposits and the
dependence of bank behaviour on them, which had many effects on the
properties of the model through the markets for bank loans and central bank
debt of the banks. In the estimation result in table 9.2 we can find that the loan
supply ofbanks clearly depends on the flow ofsources offunds to them, which
should be the normal case in a period with rising marginal cost curves for
central bank finance, as was shown above. According to table 9.2 also the
demand for central bank debt depends on the flow of deposits to the banks,
although the effect is weaker.8)
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Table 9.2
Estimation of the flow-of-funds model for the banks9)

Equation Constant Sources Loan Deposit Marg. Loans to Central Profit of Capacity Foreign Foreign R2
, D·W

of fu nds rate rate rate on firms bank firms utilization debt of interest
ASO/D-1 iL idep cb debt (Lfb/D)-l debt rrIK-1 log(Q/K)-lfirms rate ifOf

(im)-l (CB/D)-l (LfoflK)-l

.... Loans to -17.267 0.404 2.890 -2.835 -0.055 0.284 -0.625 0.8650'1
00 bousebolds (3.086) (.053) (.733) (0.731) (.022) (.050) (.148) 1.947

AlhbID-1 (1)

Loans to 5.804 0.379 2.428 -2.428 -0.375 -0.298 0.492 0.432 0.183 0.755
firms (6.555) (.035) (2.092) (2.092) (.148) (.261) (.094) (.192) (.122) 1.615
Alfb/D-1 (2)

Central bank 11.464 0.216 -5.318 5.263 0.055 -0.284 1.000 0.298 -0.492 -0.432 -0.183 0.511,
debt (1.478) (.071) (1.981) (1.977) (.022) (.050) (.000) (.261) (.094) (.192) (.122) 1.881
-ACB/D-l (3)

Sum 0 1 0 0 0 0 0 0 0 0 0 logL=
-62.957



Appendix. Construction of the variables

The base year of all the price indices and volume variables is the year 1975.
Lhb stock of loans granted by the banks to the households (see the

appendix to chapter 7). When transformed into a real flow
LlLhb, its difference is deflated by the prices ofprivate consump­
tion.

Lib stock of loans granted by the banks to the firms, including also
shares and bonds issued by the firms owned by the banks
denominated in domestic currency (see the appendix to chapter
8). When transformed into a real flow LlLib its difference is
deflated by the price index of GDP.

CB annual average of central bank debt of the banks (source:
Saarinen (1986)). When transformed into a real flow, its dif­
ference is deflated by the price index of GDP.

D-l volume of stock of ordinary deposits at banks at the end of the
previous year (source bank statistics). When transformed into a
volume series, the nominal stock has been deflated by the
implicit price index of the private consumption expenditure.

im marginal interest rate on central bank debt of the banks, annual
average, constructed by approximating linearly for each year the
marginal cost curve of central bank debt using information on
the various supply curves of central bank debt given by Saarinen
(1986), and the actual volume of central bank debt (see figure
9.2 on page 163)

iL average lending rate of the banks, annual average of quarterly
values (source interest rate statistics)

idep average deposit rate on bank deposits of the households (see the
appendix to chapter 7)

ifor annual average of 3-month eurodollar rate (source: International
Financial Statistics)

LlSO real flow of sources of funds of the banks, change in deposits
and other liabilities, net, of the banks (including the residual
item), Le. this variable is equal to the sum of the three asset flows
(LlLhb + LlLib - aCB) to be explained in the model

Other variables are defined in the same manner as in the appendix to chapter
8.
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Notes

1) To be precise instead of foreign currency loans we should consider loans
less deposits in foreign currency at the banks. This does not in any way
influence the following argument.

2) The variety of the terms on central bank debt of the banks is presented in
detail by Saarinen (1986), on which we have based our estimates of the
annual parameters of the linear cost function. See figure 9.2.

3) Empirical evidence in the early 1980's does not support this hypothesis,
but in the middle of the 1980's this does not seem to be too far from the
truth (for a more thorough analysis of this see Alho et al. (1985), chapter
5).

4) Another reason is that, on average, firms held much lower deposit
balances than the households.

5) In this case we must have H" < 0 and hI > 0 in order to get a finite solution
of the model for bank lending behaviour.

6) In terms of the analysis carried out in section 5.2, these changes are
reflected as an increase in the expected rate £2, because the probability of
bankruptcy of a firm the bank is financing is lowered. The same factor
normally also causes a reduction in the variance of the return on a loan.

7) The multiplicative terms ai(~W) are also here simplified in the same
manner as in connection with the firm sector model.

8) The above considerations in sections 9.1 and 9.2 suggest that the forward
position of the banks is a perfect substitute for their central bank debt.
Thus, we should in fact separate this item from the other sources of funds
and concentrate its effect completely on the equation for central bank debt.
The reason why we have not done this is that the forward position of the
banks was very small before the early 1980's and started to grow only
afterwards (see Suvanto (1983).

9) The estimation is based on annual observations for the period 1961-82.
For construction of variables, see the appendix to this chapter. All
variables, except the constant are multiplied by one hundred before
estimation. In each cell the upper figure is the coefficient estimate and the
lower in parenthesis is the estimate of the standard error of the estimate.
Covariance matrix of untransformed residuals:

1

2
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0.782

2
·0.767
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10 Conclusions

In this study we have covered a wide range of research topics related to the
conduct of monetary policies and analysis of financial markets. We have both
theoretically and empirically analyzed the basis of macro economic policies
and the transmission mechanism of monetary policies in a framework based
on portfolio theory, on a general equilibrium approach in describing the
interrelationships between the various markets and on the general disequili­
brium adjustment scheme, originating in the classic "Pitfalls" paper by Tobin
and Brainard. We have both discussed the operation of the financial markets,
the general method to be applied in their analysis and applied it to the
empirical description of financial markets in Finland. In all these respects we
hope to have been able to add some new results and interpretations to the
existing stock of knowledge.

In chapter 2 we presented a basic macroeconomic analysis of an
economy with inside money and a rudimentary short-term money market, the
behaviour of the banks playing a dominant role in the short-run equilibrium
in this kind of an economy. We were also able to discuss both the case of
effective interest controls and a freely floating loan rate of interest in the bank

. loan markets. This analysis produced for us what we can call a typology of
the short-run macroeconomic equilibrium. Another novelty was the introduc­
tion of a flex-rate asset market, which makes the analysis richer but which
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may also cause ambiguities with respect to the effect of macroeconomic
policies.

In chapter 3 we first analyzed a et of policy mea ures in the case of
fixed prices. We compared different means of financing public expenditure
and presented conditions under which public spending financed by securities
is completely crowded out and measures by the central bank are fully
neutralized.

In chapter 3 we further extended the model to cover the case of an
endogenous price level and inflationary expectations. At the same time we
introduced a careful specification of budget constraints of the sectors and a
wide range of exogenous shocks and policy measures, the effects of which
we analyzed with the aid of our model. In this connection we used the
technique of partitioned matrices in order to be able to reduce the dimension
of the system. In some cases we were able to detect a clear pattern of impact
effects but in others we were not. There remain uncertainties, in particular
with respect to the reactions of the interest rates, as a result of a consistent
tracking of the financial flow in the economy. This emphazizes the fact that
it is essential to describe in a detailed enough manner the relationships
between the real and financial side of the economy. We could apply the model
also to the present case where there has been a shift to competitive and
deregulated financial markets with free interest rate formation. The qualita­
tive properties of the model should remain unchanged irrespective of this
structural change in the financial markets.

As an extension of the model we further imposed open interest parity
and derived the devaluation expectations with the aid of it. In these somewhat
richer surroundings, where we reduced the size of the model, we encountered
the possibility of a perverse effect of domestic monetary policies, as a
tightening in policies is going to be offset through a rise in the inflationary
expectations as expectations of a future devaluation of the domestic currency
are thereby raised.

In chapter 5 we turned to the second part of the study where our aim
was to analyze empirically the financial behaviour of the private sector in
Finland. We built a f1ow-of-funds model based on a consistent specification
of the equality between sources and uses of funds and on portfolio theory in
explaining the determination of the desired portfolio allocations, as well as
on the idea of the general disequilibrium aJjustment model in explaining the
actual allocations during tbe unit period. Chapter 5 was devoted to a general
presentation concerning the specification and estimation of a flow-of-funds
model. In this context we were able to derive an extended model for portfolio
decision-making in a general framework of imperfections in the financial
markets. We also devoted a section in this chapter to the estimation problems
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encountered in a flow-of-funds model. In particular, we were interested in
estimation of the spillover effects of the disequilibrium in the bank loan
market on real expenditures and on other financial markets.

Chapter 7 was devoted to the empirical analysis of the household sector
behaviour. Our preliminary testing produced some interesting results with
respect to the structure of the household real expenditure and portfolio
allocations. We reached a mixed conclusion about whether non-durable
consumption expenditures are integrated with portfolio allocations, although
the conventional test pointed towards separation of the two decisions. The
general disequilibrium adjustment mechanism was also found to be clearly
more adequate than the partial adjustment one. Furthermore, we also found
clear evidence that the government bond market has not been affected by
credit constraints and that there has been a close relationship between the
deposit and bond markets. As deposits react to a change in the bond rate, we
may also infer that bond financed government expenditure has been expansive
(see condition (11) on page 47). The bond rate was found to play an important
role as an alternative cost variable in the equations for the real expenditures.
In general, the spillover effects of credit rationing were found to be reflected
in both the financial and the goods market in the model for the households.

In chapter 8 we built a flow-of-funds model for the firm sector. The
empirical results gave some support for the hypothesis that the investment in
real capital and other uses of finance can be separated from each other. The
domestic interest rate did not work in a meaningful way in the model and only
has an effect through the tax deductability of interest costs, which is a
component of the user cost for fixed capital variable. The foreign rate has a
significant effect on the allocations. The profits of the firms have a markedly
stronger effect on inventory investment than on fixed investment. There was
a clearcut pattern of cross adjustment between the investment in inventories
and foreign borrowing, and between the demand deposits and foreign bor­
rowing.

Chapter 9, the last of the empirical part of the analysis was devoted to
studying how the banks' funds are allocated between the loans to households
and to firms and used to reduce their debt to the central bank. In this
connection we also encountered problems in reaching a meaningful estima­
tion result. In the flow-of-funds model of the households our problem was the
slow adjustment in some respects and in the case of the firms it was the effects
of the flow variables that were problematic. Here in the model for the banks
it was the interest rates which caused a great deal of trouble in reaching a
meaningful estimation result for the sector. We reached the conclusion that
the demand for central bank debt has depended on the deposit flow to the
banks and that the loan supply behaviour of the banks has depended on it, too.
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The adjustment of the bank's actual central bank debt towards the desired
value was found to be very rapid.

As an empirical framework, the flow-of-funds approach is a general
and flexible hypothesis allowing for identification of the effects of the various
rate of return variables, for the gradual adjustment of the portfolio towards
the desired one because of the adjustment costs, and for the spillover effects
of various flow items in the budget. The empirical success of the flow-of­
funds models has been mixed. The main reason for this has been that the
hypothesis has so few COil traints that it usually produces a large number of
insignificant coefficients or coefficients of implausible sign. Also here in our
models we encountered this phenomenon, and we tried to reduce it by
discarding variables producing these awkward resuJts. Especially in the
model for the households we had to delete a great number of explanatory
variables.

In the study we paid a considerable amount of attention to the effects
of credit rationing on the behaviour of the households and the firms. We
outlined not only theoretically but also empirically a few steps which can be
used in future efforts to combine data and information regarding the behaviour
of households, firms and banks during the period of interest controls and
rationing prevailing in FinJand until the yearly 1980's with data covering the
more recent period of gradual suspension of these controls and the rise of
market-oriented financial markets.
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