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ABSTRACT

The object of the study is the construction of a quarterly rational 

expectations financial model of the UK economy. Within this 

approach the real sector is taken as given. It is hoped that a 

model of this type will throw some light on the relationships 

existing between the money supply, bank credit, interest rates and 

the exchange rate. The estimation period runs from 1973 quarter 1 

to 1980 quarter 4. The study also involves close links with a 

wider study of the behaviour of these variables for other European 

countries carried out at the University of Leuven, Belgium.

We commence by examining other studies of the UK financial 

sector including those contained in the mainstream macroeconometric 

models of the UK economy. Subsequently in chapter 3, a small scale 

theoretical model is developed to illustrate the general nature of 

the approach followed. Chapters 4 and 5 deal with the estimation 

of the portfolio behaviour of the non-bank private sector and the 

banking sector respectively. The estimation for the former sector 

follows the same general methodology used in the Liverpool 

macroeconomic model of the UK economy (i.e. a hierarchy of 

portfolio decisions) rather than the standard Tobin/Brainard 

approach. The banking sector portfolio decision making process is

also estimated in ratio form.



Data sources are described in chapter 6 and the complete model 

is assembled in chapter 7, This chapter also includes i) the 

processes generating the exogenous variables and ii) the assessment 

of the model. In chapter 8 we examine simulation of shocks to the 

model and in chapter 9 discuss the potential for intervention by 

the authorities in the foreign exchange markets. Our conclusions 

are presented in chapter 10.
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ABBREV I AT I CD NS

(see also pages 208 - 210)

Bote:

A = First difference of the variable

Ei Expected value of the variable 

(expectation formed at period t)

Ln = Batural logarithmic value of the Variable

nbps = 

*: =

non-bank private sector

Foreign counterpart of the domestic variable

6Y/S1= The first derivative of Y with respect to X

B Government bonds held by the nbps
BE Government bonds held by the banks
BCB = Government bonds held by the Bank of England
Bs- Total supply of government bonds
BLPUB Bank lending to the public sector
BOF Balance for official financing 

(Balance of payments; = ARES)
BOS = Public Sector Debt held by the overseas sector
BSCB Public Sector Debt held by the Central Bank
CA Current Account (Balance of payments)
CL Lending by the Central Bank to the banking sector
CR Intensity of credit restrictions
I) Total £ bank deposits held by the nbps
Di 1 Bank deposits held by the nbps
DAS Gross domestic financial assets held by the nbps
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DB Bank Deposits held by the Banks at the Central Bank

DCB Public sector bank deposits held at the Central Bank

DCE Domestic Credit Expansion

DGCB £ bank deposits held by the public sector at the Central Bank

DOS £ bank deposits held by the overseas sector with the banks

DPS £ Bank Deposits held by the public sector at the banks

DS £ sight deposits held by the nbps at the banks

DT £ time deposits held by the nbps at the banks
F : Met overseas assets held by the nbps

FB : Met overseas assets held by the banks

FLB : Met overseas liabilities held by the banks
FP : The forward premium on $s
FPPSD : Fixed price public sector debt held by the nbps
FS : The forward exchange rate

Gilts =- Variable price public sector debt held by the nbps
H r Total monetary base
HB = Monetary base held by the banks
L = £ loans by the banks to the nbps
LOS = Bank lending in £ to the overseas sector
L$ - Bank Lending in $ to the nbps
LP = Liquidity premium on long-term financial assets
M - Money (unspecific)
Mi = Marrow definition of money held by the nbps
M2 = Broad definition of money held by the nbps
MOM = Sterling + foreign currency deposits held by the nbps 

with UK banks
m om frc

MAFA
= Money held by the nbps denominated in foreign currency 

= Met acquisition of financial assetsMAFA
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SBPS The non-bank-private sector

SC Sotes and coins held by the nbps

SCB Sotes and coins held by the banks

IDA = Set domestic assets held by the nbps

SDL = Son-deposit liabilities of the banks

SOSPS = Set overseas assets of the public sector

SVB = Set worth of the banks

svos = Set worth of the overseas sector

SVPS = Set worth of the nbps

OL = Other liabilities of the banks

OTHER = Son-defined components of the balance of payments

P = Domestic price level

PEXP = Expected price level

PSBR = Public sector borrowing requirement

R* = Uncovered foreign rate of interest

RC* = Covered foreign rate of interest

RD = Rate of interest on bank deposits

RG = Rate of Interest on governement debt

RL = Rate of interest on bank loans

RLE = Long-term rate of interest

RM = Money market rate of interest

RSE = Short-term rate of interest

RES = Stock of foreign currency reserves held by the Central Bank

RES ID = Son-defined components of wealth of the nbps

RP = Risk premium on foreign assets
RV = Real value of financial wealth of the nbps (i.e.V'p)

S = Spot exchange rate (£ per $1)
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SPECD

T

TBL

V

T

YEXP

Special deposits held by the banks at the Bank of England 

Time

Total Bank lending in £

Nominal financial wealth of the nbps 

Nominal GDP 

Expected real GNP



G HA. IP TER 1  INTRODUCTION

The aim of this study is the construction and estimation of a 

quarterly financial model of the UK economy for the period 19?3 to 

1980. At the outset it should be emphasised that this is a partial 

equilibrium model taking the real sector as given. Ve hope that 

this model will be able to highlight certain key issues which are 

at the forefront of current macroeconomic thinking. In particular 

the model should be able to deal with the determination of the 

money supply and its interaction with bank credit. It should also 

be able to deal with the interaction of the exchange rate, monetary 

policy and expectations, the determination of interest rates and 

the influence of overseas monetary conditions. Furthermore the 

model should reflect the UK institutional environment relevant to 

the observation period. A particularly important application of 

such a model is the' evaluation of the effect of different 

intervention policies in the foreign exchange markets.

Ve selected the years 1973 to 1980 because of the existence of a 

relatively homogeneous financial environment within the period. 

The then-new system of Competition and Credit Control was 

introduced in September 1981 and continued, though with amendments, 

until 1981. Similarly the floating of sterling in the spring of 

1972 heralded the introduction of a regime of generalised floating 

exchange rates. It would be expected that the new arrangements

would take some time to settle down so we selected as the
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observation period the first quarter of 1973 to the last quarter 

of 1980. Ve do, of course, recognise that environmental changes 

took place within this period ( such as, for example, the 

introduction of supplementary special deposits and the abolition of 

exchange controls) but would, nevertheless, argue that the period 

selected is sufficiently homogeneous for the purpose in view.

One of the dangers of such an ambitious project is to go 
overboard in the extent of detail, incorporating all the
institutional factors and presenting a final model containing a 

morass of detail which obscures the essential economic relevance of 

the exercise. On the other hand there is the possibility of 

over-simplification which necessarily hides the principal chain of 

causation defeating the object of the study. For example the 

exclusion of the behaviour of the banking sector in a model leads 

inevitably to the assumption that the money supply (or monetary 

base) is exogenous in the sense that it could be controlled by the 

authorities should they so desire. In attempting to strike a fine 

balance between these two dangers, the level of aggregation has 

been determined by the principal questions posed by such a model. 

For the UK any model financial or otherwise must recognise the 

openness of the economy and also must incorporate the interaction 

between the balance sheets of the public and private sectors.

Three major strands of current macroeconomic thinking lie at the 

heart of the theoretical specification of the model. First, 

portfolio balance of the banking and non-bank private sectors
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assumes a critical role. Second, the model differs from

traditional portfolio balance models since bank lending is an 

important variable in the portfolio choice. In this connection, 

the model owes much to the theoretical credit market models 

developed by Brunner and Meltzer. Third, and perhaps the most 

novel feature, is the adoption of the rational expectations 

hypothesis within the model. Expectations are rational in the

sense of Muth [ I960] in that the expectations formed by economic 

agents are consistent with the predictions of the model used to 

explain their behaviour. In this particular model the expected 

value of the exchange rate is consistent with the model predictions 

of that variable. One of the major arguments raised against the 

rational expectations hypothesis is whether it is being assumed 

that the relevant agents know the structural parameters of the 

complete model. Clearly such an assumption cannot be literally 

true since as Schiller [19781 (page 34) points out "while it may be 

sometimes useful as an expositional device to assume that agents 

have this much information, the assumption cannot be taken 

seriously. If economists are only now discovering these models, we 

cannot seriously propose that everyone else knew them all along". 

Our response to this argument is to suggest that we are trying to 

model explicitly the imperfect hunches of smart market operators. 

In this sense we are appealing to the 'as if' clause and not 

necessarily assuming that agents know the full model. Ve also 

assume that the parameters of the model are constant but that 

expectations of future exchange rates are formed rationally. 

Consequently, we are not able to claim that we are meeting the full
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force of the 'Lucas' critique that the equation coefficients within 

a model should not be invariant to changes in the policy regime. 

This caveat must be borne in mind in any assessment of the policy 

simulations reported in chapters 8 and 9.

The plan of this study is as follows. In chapter 2 the 

financial sectors of existing mainstream macroeconomic models of 

the UK economy are surveyed. In chapter 3 a simple stylised

portfolio balance model is presented in order to provide the 

flavour of the approach adopted in advance of the estimation of a 

more detailed empirical model described in chapters 4 and 5. In 

chapter 6 the data sources are described together with the 

processes defining the projection of the exogenous variables. In 

chapter 7 the model as a whole is considered together with its 

tracking ability. Simulation experiments are reported in chapters 

8 and 9. These cover examination of the effect of shocks on the 

exchange rate and the extent to which the authorities can modify 

the impact of these shocks by intervening in the foreign exchange 

markets. The general conclusions reached suggest that both 

sterilised and non-sterilised intervention will affect the exchange 

rate but that the cost in reserves may be excessive. In chapter 9 

we review the study as a whole.
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CHAPTER 2 EMPIRICAL STUDIES 
CDE THE UK EIJSTAEGIAL SECTOR

2.1 Introduction

In this chapter we review existing studies of the financial 

sector of the UK economy. These empirical studies can be divided 

into two groups; i) studies which are part of a complete

macroeconomic model and ii) isolated studies of the 

monetary/financial sector of the UK economy. Ve commence by 

examining the financial sector of the main macroeconomic models of 

the UK economy in sections 2 to 8 and subsequently in sections 

9 and 10 the other type of studies.

There are a large number of macroeconomic models of the UK 

economy in current use. However many of these models are treated 

as confidential so we concentrate on those models which have been 

the subject of widespread comment in the news media or those which 

are considered to be relevant for other reasons Ce.g. the Bank of 

England models). The models ’ discussed below are those 

constructed at the Treasury, the Kational Institute of Economic 

and Social Research, the London Business School, the Cambridge 

Economic Policy Group, the University of Liverpool and the Bank of
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England. In terms of basic philosophy, the Treasury, lational 

Institute and Bank of England models are generally regarded as 

Keynesian and the London Business School model as monetarist though 

none of them takes an extreme position. In contrast the other two 

models take a more radical view though from opposite sides of the 

fence. The Liverpool model reflects the views of the 'Hew 

Classical' school whereas the Cambridge model adopts the extreme 

Keynesian viewpoint. It is important to realise that each of the 

models is evolving over time and the description below refers to 

how the models looked in the recent past. An econometric model is 

a complex structure so considerable simplification is necessary to 

summarise the mass of detail coherently. This is particularly 

relevant to the transmission mechanism whereby monetary effects are 

transmitted to the real sector. In order to simplify the 

exposition, there are a number of differences between the 

presentation in this chapter and that in the original literature. 

Firs- a standard form of notation will be used, Second details of 

lags and of dummy variables (for special events and seasonal 

influences) will be omitted from the discussions. Third in many 

instances it is not particularly critical whether or not the 

equation is estimated in logarithmic form so this fact will only be 

mentioned if the circumstances warrant it.

For the remaining type of studies, in section 9 we review 

estimation of mean variance portfolio models of the UK financial 

sector and in section 10 further studies including a structural 

portfolio model of the UK financial sector.
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2.2 Xtie Treasury Model

The monetary sector of the Treasury Model is of recent 

development with the 1979 edition of the technical manual being the 

first to incorporate experimental models of the financial sector 

and external capital flows. Subsequently these sectors became more 

firmly integrated into the model and the following discussion is 

based on the version of the model incorporated in the 1982 

technical manual. Compared with other models, the sectors dealing 

with the financial aspects and external capital flows are quite 

large consisting of some 70 or so equations. It shares this aspect 

with the Hational Institute and Bank of England models. 

Disaggregation within the financial sector extends to consideration 

of the banking, non-bank private and overseas sectors, The basic 

instrument of analysis is the consolidated balance sheet of each of 

these sectors involving specification of their desired holdings of 

assets and liabilities. The main (i.e. income/expenditure or real) 

model generates gaps between the income and expenditure of the 

different sectors. These deficits and surpluses are allocated by 

the financial model between the various assets/liabilities whilst 

still preserving the balance sheet equality between assets and 

liabilities for each sector.

The basic structure of the financial behaviour of the non-bank 

private sector is demonstrated below in figure 2.1 extracted from
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HMT C 19821 . Liabilities of the private sector are mainly sterling 

bank borrowing and net overseas and foreign currency liabilities 

with the latter being determined within the capital flows sector of 

the model. Once gross financial wealth is determined it is then 

allocated to the various assets mainly according to relative rates 

of return but activity variables also play a role. In this version 

of the model the balance sheet identity is achieved by treating 

holdings of gilts as the residual asset. The supply side of the 

monetary aggregates is based mainly on the behaviour of the banks 

which are assumed to be oligopolistic price setters who accept all 

deposits offered at the rates of interest set (zero in the case of 

sight deposits). Their discretionary assets consist of bank 

lending to the private sector and their holdings of cash, local 

authority temporary money, gilts and reserve assets as well as 

their net foreign asset position. Vithin their balance sheet, 

holdings of certificates of deposit are determined by the 

requirement that the parallel money markets clear at existing rates 

of interest. Consequently the banks' balance sheet identity is 

achieved by variation in special deposit calls though in the 

present system of monetary control, this in practice represents the 

scale of intervention by the authorities in the money market.

Vithin this framework, the key equations requiring further 

amplification are those explaining the non-bank private sector's 

holdings of sterling M3 and bank lending to the private sector. 

Before dealing with these it is worth mentioning that the non-bank 

private sector's holdings of liquid assets such as notes and ccins,
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Figure 2 . 1

Tbe lia m c U l beh«ricnp o f the ■on-bcnh p rir itr  fe t o r

J
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public sector debt other than gilts and also Mi are essentially 

demand determined depending on such variables as the price level, 

own and competing rates of interest and wealth or activity 

variables. In a similar way bank holdings of cash, local authority 

temporary money, gilts and excess reserve assets are mainly demand 

determined. Reverting back to the key equations, sterling bank 

borrowing is disaggregated into three components; i) lending to 

persons, ii) lending to industrial and other companies and iii) 

lending to other financial institutions. For all three categories 

bank lending is essentially demand determined with little or no 

allowance for supply side factors. For lending to persons the flow 

of bank lending depends positively on lending in the previous 

period, real disposable income and net financial wealth and 

negatively on the rate of lending to persons and also on the price 

level. Similarly bank lending to the other two categories is 

purely demand determined depending on such factors as own and 

competing rates of interest and income/output variables. Also in 

the case of bank lending to companies it depends positively on the 

gap between the short term rate of interest and the own interest 

rate.

Turning to the asset side one of the most important assets is 

non-bank private sector holdings of sterling M3 which depends on 

final expenditure, interest rates and the return on money relative 

to that on gilts 2 ■ Other holdings of public sector debt are 

easily dealt with. The flow of national savings is a function of 

the personal sector's financial surplus. Holdings of certificates



of tax deposits are a function of corporation and petroleum tax 

accruals.

The determination of interest rates hinges around the short-term 

rate of interest, which as far as this model is concerned, is the 

three month Treasury bill rate. This is set exogenously in the

model though in simulation experiments it may be treated as 

endogenous by allowing it to vary within the experiment until a 
target for another variable such as the growth of the money supply 
is achieved. Other rates of interest are set relative to the 

Treasury bill rate by a mark-up process.

2.3 Ttie National I nst itute Mode 1

The precise version referred to in the following description is 

that described in 'national Institute Model 6' (NIESR [19833). This 

model contains a fairly detailed description of the supply side of 

the monetary sector. However the transmission mechanism does not 

provide for money to have very strong effects on the real side of 

the model.

The general strategy followed by the HTESR is to model the 

supply side of the monetary process. Fo simple demand for M3 

function is included in the model no doubt because of a prior 

belief that the effect of monetary expansion on the real sector
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depends critically on the credit flow which brought the monetary 

expansion about. Hence emphasis is placed on disaggregating money 

into its constituent credit flows. Explanation of monetary changes 

hinges around two identities; finance of the PSBR and the identity 

specifying M3:

PSBR = AB + ANC + ABLPUB + Other (2.1)

where aB = flow of non-bank private sector 

lending to the public sector 

AIC = change in notes and coins held by 

the non-bank private sector 

ABLPUB = flow of bank lending to the public 

sector

Other = other exogenous items such as, for example, 

external financial transactions and dealings

in bills

In this identity PSBR is given from the real sector of the economy. 

Behavioural equations are incorporated to explain AB and ASC so 

that ABLPUB is treated as the residual. The definition of changes 

in broad money i.e. M3 is:

AM3 = ABLPUB + AL - AOL (2.2)

where aL = flow of lending to the non-bank 

private sector

AOL = change in other liabilities of the 

banks.

As far as the right hand side of (2.2) is concerned, AOL is treated 

as exogenous, ABLPUB is the residual from (2.1) and behavioural 

equations explain AL. Vithin this framework the key equations are
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those explaining sales of public sector debt to the private sector 

AB> and bank lending to the private sector (AL), The following 

examination concentrates on these two functions and it is necessary 

merely to note that the quantities of K1 and AFC are essentially 

demand determined. Both equations follow the error correction 

model 3 - a feature shared by many of the equations in the Fational 

Institute model. The short-run structure for both equations was 

freely estimated. In the case of the K1 equation there is a steady 

state property of unit elasticity of Ml with respect to nominal 

income and a long-run property that the ratio of Ml to nominal 

income varies inversely with the level of short-term rates of 

interest. In the case of the AFC the equation shows steady state 

unit elasticity of currency with respect to consumer expenditure 

and also the ratio of currency to consumer expenditure declining 

over time due to institutional changes.

The flow of non-bank private sector iending to the public sector 

is disaggregated into two components; i) net sales of national 

savings and ii) net sales of all other types of debt. The first 

component is treated as exogenous and total non-bank private sector 

lending to the public sector (AB> depends on i) the level of the 

Consol rate, ii) the differential between the Consol rate and a 

short-term rate of interest and iii) the cumulated sum of net 

acquisitions of financial assets as a proxy for wealth. Clearly 

this variable (aB) is demand determined on the not unreasonable 

assumption that the authorities sell as much debt as they can given 

the structure of interest rates.
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Bank lending to the private sector is disaggregated into six 

categories of loans: to industrial and commercial companies, to the 

personal sector (excluding house purchase), to the personal sector 

for house purchase, to other financial intermediaries, transactions 

in bills of exchange by the Bank of England and residual loans. 

The last four categories are treated as exogenous but behavioural 

equations are estimated for the first two components. Both 

equations follow the same general form of a stock adjustment 

equation with the flow of bank advances depending on the stock of 

advances in the previous period. Additional explanatory variables 

are i) an appropriate activity variable, ii) the net acquisition of 

financial assets by the sector concerned as determined in the real 

sector of the model and iii) own rate of interest and rates on 

alternative sources of finance. The main thrust of these equations 

is that bank lending is demand determined. Nevertheless some 

allowance is made for a supply side influence since both equations 

include dummy variables to capture the effects of the introduction 

of Competition and Credit Control.

Turning now to the question of interest rate determination, the 

pivot of the interest rate structure is the Treasury bill rate 

which is forecast exogenously. All other interest rates are linked 

directly to the Treasury bill rate. For example the bank'lending 

rate is linked to the lagged value of the certificate of deposit 

rate which in turn is set equal to the Treasury bill rate. 

Similarly the change in the Consol rate depends positively on
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lagged values of both the change in the Treasury bill rate and the 

rate of inflation. Clearly the structure of interest rates is 

largely independent of monetary conditions.

2.4 The London Business School 
Model

The financial sector of the London Business School model is 

quite small in comparison with the two models surveyed in the 

previous sections. Two functions dominate this sector, namely i) 

money supply creation and ii) interest rate determination. Many of 

the equations in this model follow the error correction approach *.

The determination of sterling M3 starts from the public sector 

borrowing requirement after removing the effects of changes in the

balance of payments. So attempt is made to model the various 

components of finance for the PSBR and the more simple expedient is 

adopted of using the ratio of the PSBR to the nominal stock of M3 

as one of the determinants of the change in M3. The form taken by 

the equation is:
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¿M3 = f " (PSBR/M3; M3; RM-RSE; SAFA/M3; hRL;Time; EPSBR ) (2.3) 

where RLR = the long-term rate of interest 

RM = the return on money 

SAFA = Set acquisition of financial assets 

ZPSBR = the cumulated value of PSBR 

This equation includes both demand and supply influences. Two 

further supplementary equations explain the non-bank private 

sector's holdings of i) notes and coins and ii) time deposits. The 

flow demand for notes and coins is a transactions demand depending 

on the lagged value of the stock of notes and coins, consumer 

non-durable expenditure and the long-term rate of interest. The 

ratio of the stock of time deposits to bank deposits is specified 

as a function of the rates of interest on i) time deposits 

(positively) and building society deposits (negatively). Heither 

of these two equations influences expenditure in the real sector.

Apart from the determination of interest rates, three further 

aspects of the monetary sector remain to be examined: i) the

determination of domestic credit expansion, ii) the flow of bank 

lending to the private sector and iii) the behaviour of the 

building societies. Domestic credit expansion is always a constant 

percentage of the PSBE and does not have any independent influence 

on expenditure or the money stock. Specification of the flow of 

bank lending equation follows the error correction model so that in 

long-run equilibrium the ratio of the stock of bank advances to 

consumer durable expenditure is a function of tax relief on bank
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advances. Behaviour out of equilibrium depends on similar 

variables so that the flow of bank lending is mainly determined by 

the demand for credit. Building societies are the financial 

intermediaries explicitly considered within the model - their 

lending is relevant because it is one of the determinants of 

housing starts. Real deposits with the building societies depend 

on i) real disposable income ii) the rates of interest on deposits 

at the societies and at the banks and iii) the long-term rate of 

interest. Real advances by building societies depend on lagged 

increases in deposits and shares at the societies and the rates of 

interest charged on such loans.

Determination of short-term rates of interest depends critically 

on the three month Treasury bill rate with other rates (i.e. those 

on bank deposits, M3, deposits with local authorities and the banks 

base rates) following a simple mark-up process. The Treasury bill 

rate depends on its own past values and the Eurodollar rate, The 

long-term rate of interest (Consol) depends on its own lagged 

values and past inflation. Therefore as in the Rational Institute 

model, the various rates of interest influence monetary conditions 

but are not directly affected by them.

2  . S  T h e  Oa.mt>r- ± < ± g « s  E c o n o m i c  Fez» 1  i c y  

G r o u p  M o d e l
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In this model the monetary sector appears almost as an appendix. 

It is influenced by the real sector but does not transmit any 

influence of its own. The precise version of the model referred to 

is the technical manual, sixth edition, Coutts et al 11980].

The cursory treatment of the monetary sector is exemplified by 

the fact that it consists only of five equations of which two are 

definitional or quasi-definitional. Apart from identity (2.4) 

below the equations incorporate a time trend of the general form 

Y = a + bT + u

where a and b are constants estimated from the data by ordinary 

least squares. The financing of the public sector borrowing

requirement is described by:

AB = PSBR + BOF - ARC - ABLPUB (2.4)

where BOF = balance for official financing 

all other variables as before

The size of the PSBR is determined in the rest of the model by the 

gap between total public sector expenditure and revenue. The 

specification of this identity is the subject of a curious twist in 

as much as changes in i) bank lending to the public sector (ABLPUB) 

and ii)currency held by the private sector (ARC) are treated as 

exogenous. Since the size of BOF is given from the external sector 

this approach permits private lending to the public sector to be 

treated as the residual component in the financing of the PSBR. 

This is a significant departure from the traditional approach which 

treats bank lending to the public sector by way of 'reserve assets' 

a= the residual component of the public sector's finance.
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Sterling M3 is then determined by:

K3/Y = fn (BLPUE + HC)/Y; CR) (2.5)

where Y = nominal GDP

CR = degree of credit restrictions in force 

The first explanatory variable represents the liquidity of the 

banks. This equation, like that for the London Business School 

model, is a mixture of both demand and supply influences but a 

notable omission is any interest rate variable. A second identity 

then explains domestic credit expansion as the change in sterling 

M3 minus the basic balance of payments. Two interest rates are 

determined within the model; minimum lending rate (MLR) and the 

yield on war loan (RG). These rates are only marginally influenced 

by monetary conditions and are explained without any reference to 

government macroeconomic policy. The two equations are:

MLR - R* = f"(BLPUB/M3) (2.6)

RLE = f" (MLR; Time) (2.7)

where R* =■ Eurodollar rate of interest. The variable 

BLPUB/M represent domestic bank liquidity and the higher the 

value of this the lower will be the rate of interest.

2 - €> The Bank of Eng 1 arid Main 
Mode 1

This is a large scale model consisting of some 650 or so 

eq.ations. It is a quarterly model and unlike many other models
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The basis of the financial sector is flow of funds analysis with 

the sectoral surpluses generated in the real sector being allocated 

to the various financial assets. The relevant flow of funds matrix 

is shown in table 2.1. Before commenting further, it is worth 

noting that there is no explicit demand for money function. Such a 

function is however implicit since holdings of money must be 

consistent with the holdings of the other assets/liabilities 

specified in the model. Supply side influences, on money arise 

mainly through modelling the financing of the PSBE. Further, 

unlike the Treasury model, there is no explicit role for wealth in 

decisions concerning expenditure or asset selection. Consequently 

asset revaluations due to interest rate changes play no role in the 

model. Permanent non-grant income does appear in some portfolio 

equations but the proxy for permanent income is based on a weighted 

average of disposable income minus personal income.

in view of the large size of the flow of funds matrix - some six 

sectors and twenty five types of instrument - some selection is 

inevitable in the following description of the financial sector of 

this model. The Bank of England itself selects the most important 

functions as; i) persons net acquisition of liquid assets, ii) 

sales of gilt-edged securities, iii) bank lending and iv) flows

uses data which is already seasonally adjusted. Many of the

behavioural equations have coefficients "which are partly or wholly
imposed judgementally" (Bank of England [1979] page 10).
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into building societies. These are therefore the functions 

selected for further examination. In all the relevant equations 

portfolio restrictions are maintained by imposing restrictions on 

the interest rate coefficients such that over the period of the lag 

they sum to zero. Consequently changes in interest rates produce 

once-and-for-all rather than persistent changes in the desired 

composition of the portfolio.

The personal sector's net acquisition of liquid assets is based
on two principles; a desired long-run position and a desired 

short-run position. In the long run desired holdings of net liquid 

assets are a constant proportion of nominal permanent non-grant 

income. Short-run desired holdings depend positively on i) current 

period savings, ii) the gap between the current desired long-run 

position and actual holdings lagged one period and iii) the gap 

between current non-grant income and nominal permanent non-grant 

income. Vithin this total there are equations explaining ocher 

components e.g. the change in deposits held with other financial 

intermediaries (except Building Societies) is constrained to a 

ratio of 0.1 of the change in bank deposits. The residual in the 

net acquisition of liquid assets is the flow into bank deposits

Domestic finance for the PSBR is obtained through issues of i) 

notes and coins, ii) short-term debt, iii) long-term debt and iv) 

bank finance which is the residual, The stock of notes is demand 

determined depending on consumer non-durable expenditure 

(positively) and the long-term rate of interest (negatively).
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Take-up of long-term debt for each of the three sectors is 

specified by an equation taking the following general form:

A(B/P) = f" (RLR; RLR-RSR; dPEXP) (2.8)

As mentioned before the value of the coefficients for the lagged 

values of each of these variables sum to zero representing 

portfolio considerations. Additional variables appear in each 

sector's equation: the gap between desired long-run and actual 

short-run holdings of liquid assets for the private sector; 

domestic bank deposits for industrial and commercial companies; the 

private sector financial surplus for other financial institutions. 

Sales of short-term debt to all three sectors follow a similar 

structure based on the size of the financial surplus and recent 

movements in rates of interest.

The behaviour of the banks within the model is entirely passive 

in the sense that i) the supply of bank deposits is the sum of 

sectoral row residuals in the flow of funds matrix and ii) bank 

lending is the sum of the various sector's demand for bank loans. 

In general terms real bank lending for all three sectors follows a 

similar pattern being dependent on an activity variable and the 

real rate of interest (proxied by the nominal rate minus the 

expected rate of inflation). In the case of other financial 

institutions no activity variable is included but the return on 

government securities appears as an additional explanatory

variable. All the lagged coefficients for the interest variables 

sum to zero in accordance with portfolio theory. For the output 

coefficients the sum is less than zero implying that when output is
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increasing (or transitory income is greater than permanent income) 

bank lending will decrease. However the initial two coefficients 

are signed positively so that the impact effect is perverse but 

this is more than offset in the long run.

The final major financial flow to be considered relates to the 

behaviour of the building societies. Het inflows into the 

societies depend mainly on i) real disposable income, ii) the gross 

rate of interest on building society deposits and iii) 

differentials between this and other rates. The flow of net real 

“ortgages is a weighted average of supply and demand factors with 

supply factor taking most of the weight. Demand factors are 

captured by real income and housing prices relative to consumer 

prices.

Ve now turn to discussing the determination of interest rates. 

Monetary influences affect interest rates indirectly through 

expectations of future changes in price levels. Expectations of 

future inflation are modelled in two ways. First price based 

expectations are derived from the past behaviour of prices modified 

by expectations of the future behaviour of the exchange rate which 

is in turn influenced by the relative rate of monetary expansion in 

the UK compared with that in the USA. Second monetary based 

expectations are modelled to depend positively on i) previous rates 

of monetary expansion in the UK and ii) the expected rate of 

monetary expansion proxied by the current pace of DCE and expected 

changes in foreign reserves. The pivotal short-term rate of
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interest is the three month local authority deposit rate. This is 

determined by the Eurodollar rate (with a weight equal to 0.5) and 

price expectations (both price and money based) with a combined 

weight equal to 0.2 plus a constant term. This rate is also 

influenced by changes in reserves in the previous period 

(positively) and by pressure on the exchange rate - pressure for an 

appreciation leading to an easing of the interest rate, The 

long-term rate (i.e. the yield on 20 year gilts) is related to the 

short-term rate, price based expectations of inflation and to the 

scale of the PSBR relative to nominal GDP. The clearing banks base 

rate and the three month sterling certificate of deposit rate are 

directly related to the short rate via the ’mark up* principle. 

Building society rates are also linked to the pivotal short rate 

but with an allowance representing their reluctance to change rates 

too frequently.

2.7 The Bank of England. Small 
Monetary Models

In addition to the main models the Bank of England has developed 

two small scale monetary models; one annual (Coghlan C1979]) and 

the other quarterly (Hoffman t 1980]). The monetary sectors in both 

these models are closely integrated into the other sectors of the 

models so that "it is not possible to make any distinction between
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money/finance and income/expenditure markets" (Coghlan [ 1979] page 

2). Estimation follows the specification of the error correction 

model with many variables appearing in the equations in first 

difference form. The models cater for disequilibrium situations 

with the transactors being pushed off their demand functions. 

Consequently monetary variables appear in the private expenditure 

and price equations in the form of first differences or rates of 

change. Vhen equilibrium is re-established these variables drop 

out so that the level of expenditure is independent of the quantity 

of money.

The basic identity underlying these models is that defining the 

changes in the money supply (defined as sterling M3 minus public 

sector deposits) i.e.:

AM = PSBR - AB +AL + CA - AF - AOL - ADG (2.9)

where OL = net non-deposit liabilities of the 

banks

F = Stock of overseas assets held by the nbps 

DG = Public sector bank deposits (all currencies)

CA = current balance of payments.

AOL and a DG are treated as exogenous. Both the quarterly and the 

annual model consist of nine equations and all other components of 

identity (2.9) are explained within the model.

Discussion begins with the annual model. The PSBE is defined in 

the customary manner with real government expenditure, average tax 

rates and transfers being treated as exogenous. Sales of
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government bonds are essentially demand determined with an equation 

of the following functional form:

(aB/EP)= f" (RG; RLR* ; ARLR*; ARSR; X/EP; L/M) (2.10)

where EP = nominal private expenditure 

RLR = long-term rate of interest 

RSR = short-term rate of interest 

all other variables as before

The interest rate terms reflect returns on bonds and competing 
assets though it is perhaps surprising that the level of interest
rates is used for the domestic long-term rate of interest since 

portfolio theory would suggest that the stock of bonds held depends 

on the level of interest rates. The last . two terms are 

'disequilibrium' terms representing the "fact that the demand for 

debt is considered in the context of a portfolio that includes bank 

loans, money and real goods "(Hilliard [19803 page 7).

The flow of bank lending to the private sector is defined by an 

equation similar in structure to that specifying bond sales:

(AL/EP) = f CD; AS; AEP; RLR; X/EP) (2.11)

where D = total bank deposits 

S = the exchange rate 

all other variables as before

In addition dummy variables are incorporated to capture the effects 

of lending restrictions, special and supplementary special 

deposits, direct credit controls and the pressure of demand. The 

variable M/EP is a disequilibrium term with the same rationale as 

in the bond sales equation. AS is justified as an expectational
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variable with an appreciation fostering favourable expectations for 

the economy. The rate of change of expenditure (hEP) is justified 

by an appeal to the accelerator mechanism since "there is a 

financing mechanism prior to the actual delivery of goods" 

(Hilliard [19801 page 7). Interest rates have proved to be a 

problem in estimating this equation. The rate on bonds originally 

appeared with a positive sign. This caused simulation problems 

since a rise in the rate of interest increased bond sales reducing 

monetary growth but it also led to an increase in bank lending 

which offset the former effect. Attempts to include the own rate 

of interest were unsuccessful so the sole remaining interest rate 

effect is the world long-term rate of interest.

The surplus/deficit on the current account of the balance of 

payments arises from the equations specifying exports and imparts. 

These are fairly traditional demand type equations with the flow of 

goods depending on i) relative prices and ii) demand variables. 

Private sector capital flows are mainly determined by domestic 

credit expansion relative to nominal private sector expenditure 

both here and in the USA. The rationale for this is that the 

higher DCE is relative to expenditure the greater the ability to 

invest abroad. Other determinants are i) changes in the current 

account and ii) exchange rate expectations proxied by current 

movements in the exchange rate. The equation therefore takes the 

following form:
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AF = f"(DCE; EP; DCE(US); EP(US); CA; AS) (2.12)

where AF = private sector capital inflow

all other variables as before and US indicates an American 

Variable

A single equation determines private sector real expenditure. 

This captures the monetarist (Friedman school) principle that money 

affects both prices and real output in the short run but only 

prices in the long run. This is achieved by including in the set 

of dependent variables i) the long-term rate of interest and ii) 

changes in current and lagged values of real balances and rates of 

interest. Consequently long-run equilibrium output is independent 

of the money supply but dependent on the long-term rate of 

interest. In its turn the long-term rate of interest is set at a 

fixed differential above the corresponding rate in the USA and is 

therefore independent of monetary influences in long rur. 

equilibrium. In the short run, however, the long-term rate of 

interest can be driven away from the fixed relationship by changes 

in i) the short rate ii) the rate of inflation, iii) in the 

exchange rate and iv) in foreign currency reserves. The short-term 

rate is treated as a policy variable and is therefore formally 

exogenous.

The price equation specifies the rate of inflation as being 

dependent on i) the level of the ratio of the money supply to 

nominal private expenditure, ii) the rate of monetary expansion and 

iii) changes in sterling import prices, private sector real
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expenditure and the nominal short-term rate of interest. 

Elimination of variables expressed as rates of change etc. produces 

an equation specifying a long-run relationship between the price 

level and real private sector expenditure. An alternative 

explanation for this equation is that it represents an implicit 

demand for money function of the following form:

(M/P)d = ctEP* (2.13)

There is no direct provision for the transmission of monetary

changes via the exchange rate which is determined by a reaction 

function. The basic idea in estimating this equation was the 

consideration of a range of variables representing possible final 

and intermediate targets. Selection was made according to the 

performance of the variable concerned. Four influences were found 

to be significant. These were i) UK sterling prices relative to 

dollar prices, ii) the level of capacity utilisation, iii) the 

current account of the balance of payments deflated by nominal 

private sector expenditure and iv) the amount by which the domestic 

long-term rate of interest exceeds the world rate.

The quarterly model follows the same basic principles though 

with some differences of detail. For example the bond-sales 

equation omits the disequilibrium variable (BL/K) but includes new 

variables such as i) exchange rate changes and ii) UK inflation 

rates relative to those in the USA. These last two variables were 

used to represent market confidence. Similarly the bank-lending 

equation omits the special deposits dummy variables and also the
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disequilibrium variable (K/P). The rate of interest is not 

included as a determinant of private sector expenditure in the 

long-run equilibrium but does appear in the long-run implicit money 

demand function. The consequences of these changes are fairly 

small and do not affect the basic hypothesis that money alters 

prices and real expenditure in the short run but only prices in the 

long run.

2. & The Liverpool Meade 1

In contrast with the other models discussed in this chapter, 

apart that is from the Bank of England Small monetary model, the 

Liverpool model is a small scale annual model consisting of some 20 

or so equations. Consequently unlike the Treasury, Bank of England 

and National Institute models there is no detailed specification of 

flows of funds between the various sectors. Rather long-run 

portfolio growth conditions are required. The model was first 

published in Kinford, Brech and Matthews [19781 and the version 

described below is contained in Minford, Marwaha, Matthews and 

Sprague [19841.

Because the underlying rationale of the Liverpool model is 

fundamentally different from that of the other models so far 

examined, it is necessary to look at these differences before 

discussing the monetary sector of the model. First, it is an 

equilibrium model and markets are assumed to clear in an 'ex ante'
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sense. That is agents are assumed to agree wages over the coming 

contract period which equate expected demand and supply. Errors in 

expectations may lead to 'ex post’ excess demand or supply but such 

errors will become one of the factors affecting the next contract. 

Second expectational variables are widely used in the model and are 

assumed to be generated according to the rational expectations 

hypothesis and are therefore model predictions of the relevant 

variables. Third, and closely related to the previous point, 

financial markets are assumed to be efficient so that expected real 

returns for similar types of assets are equal across domestic and 

in some cases foreign markets.

As noted earlier interest rate determination within the model 

reflects the efficient markets hypothesis in two directions. First 

the 'strong' Fisher hypothesis so that both the short-term and the 

long-term rates of interest are equal to the real rate plus the 

relevant rate of inflation. Second, efficiency in the foreign 

exchange markets is assumed so that the two interest rates are 

equal to their US counterparts after allowing for the relevant 

expected real exchange rate change. Consequently domestic real 

rates of interest are determined by the exogenous world rates 

together with the expected change in the real exchange rate. 

Demand for goods will also be influenced to the extent that the 

real rate of interest changes.

The monetary sector of the Liverpool model is quite small with

nc specificatior of the behaviour of the banking system. The
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precise details of the sector vary according to the exchange regime 

which applies. In the fixed exchange version of the model the 

supply of money is determined by demand with foreign currency 

reserves acting as a slack variable to absorb the difference 

between money demand and domestic credit. This adjustment takes 

place via the capital account of the balance of payments which is 

not explicitly modelled. Equilibrium is ensured by Walras's law 

given that the remaining markets are in equilibrium. The demand 

for money function is expressed in ratio form with the ratio of 

money demanded (in real terms) to total financial wealth as the 

dependent variable. This ratio depends on total wealth 

(negatively), the short-term rate of interest (negatively), the 

price variance variable (positively) and a time trend (positively). 

Since financial assets can be held in the form of money or bonds, 

the money demand equation also implies a demand for bonds function. 

The situation changes for the floating exchange rate regime where 

the money supply is controlled by the government. The precise 

process is a feedback rule with the percentage growth in the money 

supply being determined by the equilibrium budget deficit as a 

percentage of GNP and the equilibrium rate of inflation. The 

previous money demand equation applies.
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2.9 Mean—Variance Poi—tfolio
Siudi es cd f the UK Financial
Sector

A number of studies following the Tobin/Markowitz mean variance 

approach portfolio have been carried out with the purpose of 

explaining the behaviour of the banking sector. These include

Parkin, Gray and Barrett [1970], Courakis £1974], White E1975],

Bewley [1981] and Spencer [1984]. The objective of these studies

was limited to the explanation of the quantities of the various 

assets held whilst treating the structure of interest rates as 

exogenous.

Parkin et al studied the behaviour of the London Clearing Banks 

for the period 1953 to 1967 using quarterly data. The endogenous 

items of their balance sheets comprised call loans, Treasury bills, 

commercial bills and bonds. All other items including bank 

advances were treated as exogenous. The normal balance sheet 

constraints were incorporated in the equations together with the 

assumption of symmetry due to the assumption of normality.

Consequently the estimated equation system took the following form: 

It = 6Rt + Xlt, + yl <2.14)

with the following balance sheet constraints

i The matrix 9 was symmetric

ii i'8 = 0

iii i’ X



39

iv i'y = 0

v y:' = 0 (no constants were included) 

where:

Y = a vector of endogenous variables

E = a vector of relevant interest rates

I = a vector of relevant exogenous variables.

D = relevant dummy variables

The expected rates of interest were proxied by quarterly

averages of actual interest rates set at the end of the relevant 

thirteen weeks. Assets appearing in the equations were in real 

terms being deflated by the implicit GDP deflator. Satisfactory 

estimation results were obtained with six out of the ten 

independent interest rate coefficients being significantly

different from zero. However there appears to be one oddity in the 

results in that Treasury bills and commercial bills are complements 

rather than substitutes

Courakis [1974] provides a more detailed study of the portfolio 

decisions of the London Clearing banks using the same data and time 

period as Parkin et al [1970]. The classification of the balance 

sheet assets/liabilities into exogenous and endogenous variables 

was also the same. The greater detail concerned the assumptions 

underlying the utility function. Estimating equations were derived 

from both i) a quadratic utility function and ii) the negative 

exponential utility function noting the fact that the negative 

exponential function implies absolute risk aversion i.e. that the
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degree of risk aversion is invariant to changes in wealth. A minor 

difference between the two studies was that utility functions in 

the Courakis study were expressed in terms of expected wealth 

whereas those in Parkin et al were in terms of expected profits. 

These two approaches should however be equivalent.

In addition a distinction was made between what Courakis called 

myopic and non-myopic models. In the former case, in addition to 

the normal balance sheet constraints, the effects of the exogenous 

variables on specific endogenous variables were constrained to be 

equal for all exogenous variables. The rationale for this 

additional constraint is that banks are concerned only with the 

composition of the choice (i.e. endogenous) set variables in their 

portfolio. The non-myopic model removed this additional constraint 

on the grounds that banks are influenced and concerned with the 

composition of their total portfolio. Four models were therefore 

specified:

Quadratic Utility Function: Myopic and Mon-myopic

Negative Exponential Utility Function: Myopic and Son-myopic 

Again like Parkin et al, the stocks of assets/liabilities were 

deflated by the implicit GD? deflator but Courakis also reports 

that estimates in nominal terms did not differ significantly from 

those expressed in real terms. Estimation was carried out by the 

full maximum likelihood method and similar balance sheet 

constraints as the Parkin study were imposed with the exception of 

symmetry in the case of the quadratic utility functions.
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The results showed no support at all for the myopic models. 

Improved, but not completely satisfactory, results were obtained 

using the non-myopic assumptions. The negative exponential utility 

function results were particularly unsatisfactory with respect to 

interest rate coefficients. The own-rate coefficients were always 

negative and insignificant whereas cross-rate coefficients were 

often positive. The non-myopic results were better in this 

respect. Own-rate coefficients were always positive and in two 

cases significant whereas cross-rate coefficients were generally 

negative. Nevertheless the general tenor of the results forced 

Courakis to conclude that "this most general of the Tobin/Markowitz 

hypotheses here presented has also to be rejected as failing to 

provide a statistically significant explanation of the British 

clearing banks over the relevant period" (Courakis t19743 page 

192).

Vhite [ 19753 using quarterly data for the period 1963 to 1970 

examined the behaviour of the deposit banks (i.e. the London 

Clearing, Scottish and Northern Ireland banks). Both static and 

dynamic models were estimated with the various asset/liability 

demand equations being derived using the negative exponential 

utility function. Unlike Parkin et al the stocks of the 

assets/liabilities were in nominal terms. A further difference 

arose in the case of bank advances. Instead of treating all 

advances as exogenous, Vhite made a distinction between endogenous 

and exogenous advances. Exogenous advances comprise loans to the 

public sector plus those made to finance exports under official



42

schemes. Remaining advances were treated as endogenous on the 

grounds that, although lending ceilings were in force, actual 

lending frequently diverged from those ceilings. Normal balance 

sheet constraints were imposed including that of symmetry for the 

estimation of the static model but the results were always inferior 

to those when the symmetry condition was not imposed. Two methods 

of representing expected interest rates were tried; i) current 

average quarterly interest rates and ii) average quarterly rates 

with Almon lags. Method <ii> always provided superior results.

White's results were also less than satisfactory so he noted 

that "whether the models tested were static or dynamic, the signs 

of the estimated coefficients of the interest rate variables used 

were not always those expected on a priori grounds" (White [1975] 

page 496). White attributed this to the high degree of 

multicollinearity amongst the various interest rates.

The study of London Clearing bank portfolio behaviour contained 

in Bewley [1981] is essentially an extension of the work carried 

out by Parkin et al [1970] and White [1975]. The period covered by 

the study i.e. 1963 to 1971 is again prior to the introduction of 

Competition and Credit Control. The portfolio model is derived 

from a negative exponential utility function in expected profits. 

The estimated model was, in terms of the previous terminology, 

dynamic and non-myopic with the usual balance sheet constraints 

being observed. Symmetry was not imposed. The main differences 

between this study and the earlier studies are i) the use of
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monthly rather than quarterly data ii) the classification of 

advances into endogenous or exogenous according to the severity of 

the lending restrictions in operation and iii) estimation was 

subject to the restriction of a desired liquid asset ratio. Apart 

from the treatment of advances, the classification of endogenous 

and exogenous variables follows White C1975]. Valuation of the 

assets/liabilities was in nominal terms.

The estimation procedure provided for direct estimation of the

equilibrium parameters. It was not found possible to reject the 

imposed desired liquid asset restriction at the 2.5% level of 

significance. The equilibrium parameters were reasonably well 

determined. Own-rate coefficients were positive with the exception 

of that pertaining to government securities. Cross-rate 

coefficients were generally, but not always, negative - those with 

positive signs not being significantly different from zero. Bewley 

expressed the view that the negative own-rate coefficient for 

government securities could be explained by the fact that "banks 

were more concerned with the capital value of the securities 

resulting in a tendency to sell as rates rose" (Bewley [1981] page 

20i;.

Spencer [1984] estimated a model of bank behaviour over the 

period 1972 to 1984 following the same general principles as the 

earlier Parkin et al study. A simple exponential utility function 

was employed to explain the behaviour of the choice assets of the 

banking sector; i.e. cash balances, reserve assets, local authority
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deposits, gilt edged securities and net money market assets. All 

liabilities were treated as exogenous as was the variable 

'advances'. The own-interest rate coefficients all take a positive 

sign and are significant.

2. lO Further Studies of tbe UK 
Money Supply

In this section we consider further studies of the UK money 

supply process. These are Crouch 11967], Melitz and Sterdyniak 

[1979] and Kearney and MacDonald 11984).

Crouch's study followed the money base approach. During the 

observation period (i.e. 1954 to 1965) the banks were subject to 

two ratios (a cash ratio of 8 per cent and a liquid asset ratio of 

30 per cent, reduced to 28 per cent in 1964) but Crouch argued that 

the basic determinant of the supply of bank deposits was the banks' 

holdings of notes and coins plus their deposits at the Bank of 

England. Two models were presented in the study - one aggregated 

all bank deposits whereas the other distinguished between demand 

and time deposits. The underlying rationale was the same for both 

models which contained equations specifying i) the demand for bank 

deposits, ii) the supply of bank reserves and iii) the supply of 

bank deposits. The models were closed by the incorporation of a 

simple quantity theory with the flow of nominal income as the 

dependent variable.
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The supply of reserves to the banks is a function of i) the 

demand for cash, ii) open market operations and iii) special 

deposit calls. This equation is of course very close to being an 

identity and the estimated coefficients were not significantly 

different from their expected values of -1, +1 and -1 respectively. 

The supply of bank deposits was specified to be a function of the 

supply of reserves available to the banks. Estimation of this 

equation produced a coefficient close to the value of 12.5 

predicted by the monetary base approach since the cash reserve 

ratio was 8% at this time. The demand for bank deposits depends on 

nominal income and the long-term rate of interest.

The causation in the model is quite clear. The supply of 

reserve assets available to the bank permits the creation of bank 

deposits which are willingly held given the level of nominal income 

and the rate of interest. The supply of reserve assets depends 

mainly on government monetary policy and there was no attempt to 

incorporate any link between the PSBR and the quantity of reserve 

assets.

Unlike Crouch, Melitz and Sterdyniak start from the balance 

sheet identities defining the public, banking and non-bank private 

sectors. The model consists of seven equations specifying i) the 

rate of interest on loans, ii) the demand for bank loans, iii) a 

set of equations defining portfolio equilibrium i.e. the ratio of 

deposits to money, the demand for money and the ratio of private
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sector holdings of government debt to money, iv) the structure of 

interest rates on government debt and v) balance sheet identities.

The specification of the various equations follows fairly 

standard lines. The supply of bank loans depends on the rate of 

interest on bank loans and also reserve requirements but this 

equation is inverted to obtain the rate of interest on bank loans 

as the dependent variable. The demand for bank loans depends on a 

variety of interest rates including that on loans, real income and 

the expected rate of inflation. Similarly the portfolio equations 

include as explanatory variables, rates of interest and real 

income. The spread of interest rates on government debt is based 

on the principle that the government sets the price of both long 

and short-term securities so as to obtain a desired relationship 

between the return on these two types of securities. However this 

relationship will vary positively according to the foreign rates of 

interest and the rate of inflation. Implicit in this specification 

is a concern by the authorities over the size of the monetary base, 

consequently rises in long-term rates of interest may be necessary 

in the conditions mentioned above to persuade the private sector to 

take up government long-term debt and avoid increases in the 

monetary base. Estimation runs over the period 1963 to 1974 using 

quarterly data s.

The chain of causation in the model can be described by the 

following simple framework. Banks set the rate of interest on



loans and the private sector determines the quantity of such loans 

given the rate of interest and the price level. Similarly the 

government sets the rate of interest on its debt and the private 

sector determines the quantity of public sector debt it wishes to 

hold. The quantity of money fellows from an accounting identity 

given the quantity of bank loans and additional information 

concerning the size of the PSBE, official reserves and the net 

worth of the banks. The existence of the demand for money function 

determines either the price level or the change in foreign reserves 

depending on the exchange rate regime in operation.

*
Kearney and MacDonald [19841 follow a different- approach from 

the other studies discussed so far since the main thrust of their 

study is directed towards an explanation of price variables such as 

rates of interest and the exchange rate rather than the quantity 

variables. Their model is a structural portfolio balance model of 

the sterling/dollar exchange rate consisting of four asset demand 

equations explaining the demand for money, bank loans, domestic 

bonds and foreign assets. Their approach follows the traditional 

portfolio approach incorporating the adding-up restraints imposed 

by the balance sheet identities (see, for example, Brainard ana 

Tobin [19683). The stocks of assets are given historically so that 

the market clearing mechanism determines the returns on these 

assets and also the exchange rate given the uncovered foreign rate 

of interest. Expectations are held constant within the model 

though Kearney and MacDonald [19853 present a variation of the 

model incorporating expectations formed according to the rational
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expectations hypothesis. The model can then be used to explain 

movements in the exchange rate given changes in the stocks of 

assets and in the composition of the asset portfolio of the private 

sector due, for example, to intervention in the foreign exchange 

markets by the authorities.

2.11 Conclusions

Ve will now draw together the main strands of our discussions in 

order to highlight the similarities and differences of the main 

models surveyed. Apart from their different sizes, the first major 

point is that the Liverpool model is not like the other models. It 

does not follow the traditional income/expenditure approach that 

they adopt. The role of stocks as opposed to flows is of vital 

importance in the explanation of private sector expenditure. A 

second important difference concerns the role of of expectations. 

In the Liverpool model expectations are assumed to be formed 

according to the rational expectations hypothesis. In practice 

this implies that, within the model, agents' expectations are 

consistent with the model forecasts. Closely associated with this 

is the assumption that financial markets conform to the 'efficient 

markets hypothesis' . This stance is not taken up by any of the 

other models, although some of them have methods of expectation 

formation which use variables which would play an important role in 

the rational expectations approach. For example, in the Treasury
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The remaining models all follow the broad income/expenditure 

approach. Although, as a result, the real sectors are quite 

similar the monetary/financial sectors are widely different. Both 

the Treasury and National Institute models contain well articulated 

monetary sectors. Explanation of financial behaviour in the 
National Institute model hinges around two basic identities: the 

financing of the PSBR and the consolidated balance sheet of the 

banking sector. The Treasury model goes further and ensures that 

sectoral surpluses/deficits are allocated between the various 

financial assets and liabilities in a manner which ensures 

consistency between prices and quantities of the various 

assets/liabilities. Consequently the financial sector of the 

Treasury model is more closely integrated into the real sector than 

is the case for the National Institute model. The Bank of England 

main model incorporates a flow of funds matrix which involves a 

relatively large degree of disaggregation. In contrast the 

Cambridge Economic Policy Group and London Business School models 

have poorly defined monetary sectors. Single equations 

(representing both demand and supply factors) explain the quantity 

of money in both models. In all five models the structure of 

interest rates hinges around the determination of a central or key 

interest rate though, monetary factors have an important role in 

interest rate determination only in the Treasury model. For this

model, the underlying speculators' view of the equilibrium exchange
rate is a weighted average of relative quantities of money and wage

costs in the UK and the rest of the world.



50 -

latter model the key rate is the three month deposit rate which is 

set to clear the parallel money market. For the Sational Institute 

model (the Treasury bill rate) and the London Business Schocl model 

(MLR prior to to the change in system of monetary control) interest 

rates are mainly determined by government exogenously. In the Bank 

of England main model interest rates are related to the Eurodollar 

rate and other variables including price expectations, pressure in 

the foreign exchange markets and the PSBR. In the Cambridge 

Economic Policy Group model the short-term rate of interest is 

constrained to equal the Eurodollar rate of interest subject to the 

influence of bank liquidity.

Vide differences appear in the process of exchange rate 

determination within the models. In the Treasury model the 

exchange rate is implicitly rather than explicitly determined and 

the model can either predict the exchange rate given assumptions 

about the volume of official intervention in the foreign exchange 

markets, or the change in reserves given the desired path of 

exchange rate changes. Monetary factors are important in this 

process because of their influence on private sector expenditure 

decisions and capital flows. Also, the underlying equilibrium 

exchange rate depends on relative quantities of money and wage 

costs in the UK and the rest of the world. For the Sational 

Institute model, the exchange rate follows purchasing power parity 

in the long run but can be driven away from this equality by 

covered interest differentials and the real balance of payments 

visible balance. This latter variable is a proxy for expected
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exchange rate changes. Clearly, monetary factors have a less 

important role in exchange rate determination in the National 

Institute model than in the Treasury model. In the London Business 

School model, monetary factors play a dominant role. For the Bank 

of England main model, the sterling exchange rate reflects relative 

rates of inflation and monetary expansion in the UK and the USA, 

interest rate differentials and the current account of the Balance 

of Payments. Expectations also play a role and a reaction function 
divides this pressure between changes in the rate itself and in
reserves. In the Cambridge Economic Policy Group model the

exchange rate is treated as exogenous in as much as it is

determined by government policy.

As far as the money supply itself is concerned, the common 

feature of the studies surveyed in section 2.10 is the fact that 

bank holdings of base/reserve assets play a role in the 

determination of the quantity of money. This contrasts with the

stance adopted in the macroeconomic models. Despite the fairly 

detailed specification of the financial sector in the Bank of 

England main model, the National Institute and Treasury models, 

supply influences via bank holdings of reserve assets play no role 

in the determination of the quantity of money. This view is in 

direct opposition to both the money market and credit market 

approaches to the determination of the money supply mentioned in 

chapter 1 section 1. In chapter 3 we develop an alternative 

theoretical specification of a f inancial/'mcnetary sector of an
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economy which incorporates demand and supply features in accordance

with the credit market approach.
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Notes

1 More detailed discussion of the mainstream UK macroeconomic 

models is contained in Holden, Peel and Thompson [19821. 

Further discussion of the main models of the UK economy is also 

available in Artis C19821, Brech [19831 and Vallis et al [19841. 

In this study we concentrate on the financial sectors of the 

various models.

2 Included in the return on gilts is the variable 'expected 

capital gains' which itself is a function of the long-term rate 

of interest (positively) and the short-term rate (negatively) as 

well as the expected change in prices and the ratio of the 

public sector borrowing requirement to the net worth of the 

public sector. Lagged independent variables are included with 

opposite signed coefficients to ensure that permanent changes in 

these variables do not induce persistent expectations of capital 

gains/losses. The expected change in prices depends, in this 

instance, on the past growth of wage costs, import prices and of 

the money supply relative to output changes.

3 The error correction model has been suggested by Hendry amongst 

others (see for example Hendry [19791). It sidesteps the 

problem of assessing how expectations are formed and 

concentrates on how agents move towards a desired long-run 

relationship. Currie [19811 points out that, whilst the static 

long-run properties of such models are "typically sensible and



- 54 -

well determined", their "long-run dynamic properties are often 

not" (page 704).

4 Keating L1984) presents a disaggregated structural model of UK 

financial flows which is fully integrated with the London 

Business School model. The procedure adopted follows the mean 

variance approach to portfolio modelling.

5 The unusual aspect of this study is the precise definition of

money used. Two alternative definitions of the quantity of 

money were employed but both definitions were in fact wider than 

the official definition of K3. The narrower definition 

specified money as K3 plus all national savings and deposits 

with local authorities. The wider definition added deposits 

with the building societies.
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CHAPTER 3 THE ANALYTICAL

E R A H E W O R K

In contrast to the empirical models discussed in chapter 2 we 

develop a stylised portfolio balance model of the financial sector 

of the UK economy. This is a small-scale model designed purely to 

illustrate the essential nature of the more detailed empirical 

model; the specification of which is discussed in chapters 4 and 5. 

We incorporate within the model the portfolio behaviour'of both the 

banking and non-bank private sectors. As mentioned in chapter 1 

this aspect of the study owes much to development of the 

theoretical credit market models by Brunner and Meltzer (see e.g. 

[1964] and [1968]).

The plan of this chapter is as follows. Section 2 presents an 

algebraic description of this simple theoretical portfolio balance 

model within the environment of a pure floating exchange rate and 

examines the comparative static properties of the model. In section 

3 we present a graphical representation of the same model in order 

to illustrate more clearly the relevant properties of the model. 

Finally in section 4 we examine the dynamic behaviour of the

model.
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3.I Analysis of the Model

The analysis in this section draws heavily on De Grauwe, 

Frattiani and JTabli [19851 which in turn refers to earlier work by 

Brunner and Meltzer [19681, Brainard and Tobin [19681 and de Grauwe 

[19821. In this simple model, we start with the volume of saving 

and investment into real assets as being given so that the next 

decision in the portfolio choice is the allocation of financial 

wealth between the various financial assets and liabilities. The 

non-bank private sector holds four assets - notes and coins (HC); 

bank deposits, all assumed for the sake of ease of exposition to be 

interest bearing, (D); government bonds (B); and a net composite 

foreign currency asset (F) - and one liability, bank credit (L). A 

simplified flow chart illustrating the various options open to the 

the non-bank private sector is shown in figure 3.1 where, in 

addition to the standard abbreviations, DAS represents gross 

domestic assets (JTC+D+B) and JTDA net domestic assets (DAS-L). The 

banking sector supplies bank loans and bank deposits and holds 

reserve assets - monetary base - (HB), net foreign assets (SFB) and 

government bonds (BB). The two balance sheet identities 

representing this framework are shown below:

Son-bank private sector

IC + D + B + F.S - L = V (3.1)

Banking sector

D = HB + BB + L + SFB (3.2)
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FISURE 3.1

NON-BANK PRIVATE SECTOR 

HIERARCHY OF PORTFOLIO DECISIONS
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In addition two definitions are pertinent to the analysis: 

Definition of monetary base

H = IC + HB (3.3)

Definition of money

X = NC + D (3.4)

where S is the spot exchange rate (units of domestic currency 

per unit of foreign currency).

Note in this framework we are concentrating on financial assets so 

that V represents net financial wealth of the non-bank private 

sector and also we are assuming that the net worth of the banking 

sector is zero.

The assets within the non-bank private sector portfolio are 

assumed to be gross substitutes so that an increase in the return 

on one asset leads to an increase in the demand for that asset and 

to a decrease or no change in the demand for other assets. An 

increase in wealth is assumed to induce increased holdings of all 

assets and to induce a greater willingness to accept more 

liabilities (i.e. bank loans). The following set of asset/ 

liability demand equations reflect these assumptions:
- +

NC = t (RD; 
+

R*+E¿tLnSt+i-LnSt.; V)
+

D = e(RD; RL; RG; RD*+EtLnSt,-+.i-LnSt; V)
- + - +

B = p(RD; RG; RD*:+EtLnSt.-*. * ~LnSt ; V)
— - + +

F = y (RD; RG; RD*+Et,LnSt-«-1 -LnSt ; V)

L = 6 (RL;
+ +

R̂ +Et-LnSt,-*- t “LnS-t. ; V)

(3.5)

(3.6)

(3.7)

(3.8)

(3.9)
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where

RG, RD and RL refer to the rates of interest on government 

bonds, deposits and bank loans respectively, * indicates the 

foreign rate of interest and the term Et.LnSt.-n-LnSt. 

represents the expected appreciation of the foreign exchange 

rate. (LnS = the log of the exchange rate S; units of 

domestic currency per unit of foreign currency)

Rote following Brainard and Tobin [1968] the column sum of the 

coefficients (including -L) are for i) the interest rates, zero 

and ii) the wealth term, 1 .

The underlying rationale for the banking sector supply equations 

is, as noted earlier, the multiplier analysis of Brunner and 

Meltzer. Assuming that the non-bank private sector maintains 

currency in a ratio u> to deposits (assumed for the sake of ease of 

exposition to be a constant), i.e.

FC = o>D (3. 10)

and noting from the balance sheet identity (3.2)

L + BB = D(l-X-p) (3.11)

where X = the banks' reserve asset ratio (HB/D) 

p = the bank's foreign asset ratio (FB/D) 

and using identities (3.3) and (3.4) it is trivial to derive the 

two relevant multipliers 1:

K = [ (l+o)/ (Ci>+X)]H or M = mH (3.12)

BB+L =[ (1-X-p)/(o+X)]H or BB+L = eH (3.13)
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Rote as is well known from the work of Brunner and Meltzer, the 

credit multiplier <e> is not the mirror image of the money 

multiplier Cm).

Assuming that the banks set the rate of interest on loans to 

maximise their profits given the following profit function:

TT = DC (l-X)RL-RD] - xD (3.14)

where k is the cost of supplying deposits (assumed to be a 

constant, again for ease of exposition).

The first order condition for profit maximisation requires:

RL = (RD+x)/(1-X) (3.15)

Consequently

RD = (l-X)RL-x (3.16)

Ve can replace RD by RL in (3.5) to (3.9) and combine equations 

(3.5) and (3.6) to produce a money demand equation using the 

assumption that the coefficient for RD (and therefore RL) in (3.5) 

is greater in absolute value than that in (3.6):
-  +

= y (RL; R*+EtLnS*.+ i-LnS*; V) (3.17)

Similarly it is more convenient to replace (3.12) and (3.13) by 

their functional forms which are assumed to be:

1C“
+

= Q ( R L ;

-  +

R * + E t L n S t . - n - L n S t  ; X ;  H ) (3 . 18)

L®

+

= 6 ( R L ;

+

R G )o t (R L ;  R*-+Et L n S t + 1- L n S t ; X ;

+
H ) ( 3 . 19)

BB

+ -  +
= ( 1- 6 ) ( R L ;R G ) c t ( R L ;  R * + E « .L n S t , -n -L n S t , ; x ;

+
H ) (3 . 20 )

The negative signs assigned to both 6 M/6 RC* and £L/<SRC* follow from 

the assumption that an increase in the covered foreign rate of
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Interest lowers deposits more than currency i.e. the value of u is 

increased. In fact as we note later the UK monetary authorities 

have not attempted to control the quantity of monetary base CH) but 

have rather fixed the rate of interest and have been prepared to 

supply the quantity of monetary base demanded at that rate 2 . 

Consequently it is necessary to replace the variable H in (3.18) to

(3.20) by the money-market rate of interest (RM) noting that an 

increase in RM leads to a reduction in the monetary base (H) and 

therefore in the money supply, the supply of credit and the banks' 

demand for bonds (M“,L* and BB respectively).

Full equilibrium requires equilibrium in all four markets but 

given the wealth restraint one of the demand equations becomes 

redundant. In the case of this model we take this to be the demand 

for foreign assets by the non-bank private sector leaving the model 

to- be solved for three markets (i.e. bonds, money and credit). A 

further simplification for the sake of ease of exposition can be 

obtained by assuming bonds and loans are perfect substitutes in the 

banking sector's portfolio so that RL=RG. Hence equations (3.19) 

and (3.20) can be combined to produce:

+  -  -  -
L* + BB = *(RL; ' R*+EtXnSt*i-LnSt; X; RM) (3.21)
where L“+BB is often designated domestic earning assets 

Equilibrium in the bond and credit markets requires that i) the 

demand for loans equals the supply of loans and ii) the demand by 

the banking sector for bonds equals the supply of bonds available 

to them; i.e.

L* L (3.22a)
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BB = B* - B (3.22b)

Given the assumption of perfect substitution these two equations 

can be combined to produce:

L- + BB = L + B- - B (3.22c)

Further simplification is possible by combining the equations for L

(3.9) and that for B (3.7) using the assumption that the absolute

value of the wealth coefficient in (3.9) is greater than that in

(3.7). Consequently only two market clearing equations are

necessary to solve for the interest rate (RL) and the exchange rate

(S). These are for the money and credit markets which can be

specified as:

credit market

from (3.21), (3.9) and (3.22)

+ - - - + + 
f (RL; R*+S*-LnSt; X; RX) = 6 (RL; R*+S*-LnSt.; V; )

+ B® (3.23)

money market

from (3.17) and (3.18)

+  -  -  +
Q(RL; R*+S*-LnSt; X; RM) =)f (RL; R*+S*-LnSt; V) (3.24)

where S* = EtLnSt+i

Eoting that financial wealth can be defined as 3:

V = H + B* + F.S

and RC* = R*' + S* - LnS«.

and, in order to examine the comparative static properties of the 

model, totally differentiating equations (3.23) and (3.24) after 

substituting for V and RC* produces the following set of equations

(3.25):
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O n  Oi2 dRL P n BlZ Bl3 Pi* Bl B Bis

a2 i a* 2 dS
mm

B2 1 B2 2 B23 B** Bas B*e

where:

dSK

dR*+dS*

dX

dH

dB-

dF

a n  = SB/SRl - Sf/SRL < 0

a , 2  = [ <-<S0/£RC* +iif/(SRC:*:)/S]+F(<fe/5V) < 0 by assumption 

a=1 = <SQ/<SRL - £Y/SRL > 0

a2 2 = (- SQ/SRC* + St /SRC*)/S -F (.St/SV) < 0 by assumption

B n  = Sf/SRH < 0

Bis = -SB/SRC* + Sf/SRC* < 0

Bis = Sf/S\ < 0

Bm = - sb/ sv < o

Bis = - d +  SB/SV) < 0

Bis = -s(ise/sv> < o

Bsi = -<SQ/<SRM > G

B2 2 = St/RC* - SQ/SRC* < 0 by assumption

B2 3 = SQ/SX > 0

Bz* = dY/iV > 0

Bss = St/SV > 0

Bzs = S (<SY /SW) > 0

Ambiguity exists concerning the sign of three of the 

In the case of ai2 , the assumption is made that thecoefficients.
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two substitution effects (i0/£RC* and 6f/6RC*) dominate the wealth 

effect <F(£0/iSV)) on the demand for credit, hence the sign of ais: 

is negative. Similarly in the case 0122 the overall effect is 

assumed to be negative since two out of the three coefficients 

point in that direction. Finally the demand for money is assumed 

to be more responsive to foreign interest rate changes than the 

money supply so that 6 2 2. is negative.

Stability of the model requires:

0 1 1 + (X2 2 < 0

and Det = ai 11*2 2 - 0 1 2 0 2 1 > 0

Both these requirements are satisfied but it should be noted that 

in this respect the assumed signs of aiz and 0 2 2 play a crucial 

role. In chapter 8 , we discuss three simulation experiments

showing the response of the model to shocks in the uncovered 

foreign rate of interest (R*), the domestic money-market rate of 

interest (RM) and the current account surplus (equivalent to a 

change in F). The comparative static analysis of these shocks can 

be derived by solving the equation set (3.25) using Cramer's rule. 

The resulting multipliers are shown in Table 3. 1.
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Table 3.1 

RL S

Change in

R* (Pi aocs-i-oci )/Det (ailPan-aziPizJ/Det

> 0 provided > 0

Pizazz >ai2.Pz.-2

RK (Pndzz-ai zP^i) /Det (anp2i-a2iPn)/Det

> 0 > 0 provided 

I Oi i P21 I > I 0(21 Pill

F CP i e0t2 2—oci 2 P 2- &) / Det (aiiP^e-aziPisJ/Det

> 0 > 0 provided

OfsiPiG > Oti i P^e

As can be seen from Table 3.1 three out of the six multipliers 

have ambiguous signs. These ambiguities can be further clarified 

by examining the various derivatives which comprise the relevant 

multiplier. This is carried out below:
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a The effect of a change in R* on RL

The relevant multiplier is Pi2 0 2 2-0 1 zP^z/Det.

P i2022= (-«ye/SRC* + i^/£RC*)[ (-<SQ/iRC*+ iY/SRC*>/S -  F(<SY/iV)] 

«12822= C (-.Se/iRC* + 6f / 6RC*)/S +F(<S6/£V>] (5Y/iRC*-£Q/iRC*)

Given that both Pi2 0 2 2 and P2 2 OC1 2 are both > 0, this multiplier is 

more likely to be positive the larger Pi2 0 2 2 is relative to 8 2 2 0:1 2 . 

pi2 0 2 2 will be larger the larger in absolute values are:

i8 /<SRC*; the derivative of the demand for loans with respect to 

the covered foreign rate of interest

Sf/6RC*; the derivative of the supply of loans w. r.t. the 

covered foreign rate of interest

£Y/<SRC*; the derivative of the demand for money w. r.t. the 

covered foreign rate of interest

Sy/SV ; the derivative of the demand for money w.r.t. wealth 

and the smaller in absolute value is:

SQ/SRC*; the derivative of the supply of money w.r.t. the

covered foreign rate of interest

In contrast P2 2OC1 2 will be smaller the smaller in absolute value 

are:

iH/6 RC*; the derivative of the demand for money w.r.t. the

covered foreign rate of interest

£0/<SRC*; the derivative of the demand for loans w.r.t. the

covered foreign rate of interest

£jf/£RC*; the derivative of the supply of loans w.r.t. the

covered foreign rate of interest 

and the larger are:
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Sto/6RC*; the derivative of the supply of money w.r.t. the 

covered foreign rate of interest

£6 /£V; the derivative of the demand for loans w.r.t. wealth

b The Effect of an Increase in RH on S

The relevant multiplier is a n  0 2 i-O2 i0 i i /Det. 

a n  Pzi= (56/iRL - /RL) (- £ft/<SRM) and 

0 2 1 0 n  = (£Q/£RL - S'i/SBL'i

Given that both O n 0 2 i and 0 2 10 n  are both < 0, this multiplier is 

more likely to be negative the larger O n 0 i2 is and the smaller 

a2 i0 n  in absolute value.

aii0 2 i will be larger the larger in absolute value are:

£0/5RL; the derivative of the demand for loans w.r.t. the loan 

rate

£#/SRL; the derivative of the supply of loans w.r.t. the loan 

rate

iQ/<SRM; the derivative of the supply of money w.r.t. the money 

market rate

a2 i0 n  will be smaller the smaller in absolute value are:

6 Q/SRL; the derivative of the supply of money w.r.t. the loan 

rate

£^/<SRM the derivative of the supply of loans w.r.t. the money 

market rate

£K/6 RL; the derivative of the demand for money w.r.t. the loan

rate
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c The Effect of an Increase in F on S

The relevant multiplier is oci i jJze-otzi JÎTe/Det. 

ttnp26= (50/5RL -i*/5RLHS(SY/<SV)) 

ttai0 is= (ÎQ/5RL - (Sl/iRL) <-S(ie/5V)}

Given that both otu^e and ctsnPie are < 0, the multiplier is more 

likely to be positive the smaller in absolute value is a n 8 2c. and 

the larger otziPie

aiT^ze will be smaller the smaller in absolute value:

£0/<SRL; the derivative of the demand for loans w.r.t. the loan 

rate

<Ŝ /<SRL; the derivative of the supply of loans w.r.t. the loan 

rate

ÎY/5V; the derivative of the demand for money w.r.t. wealth 

ofe-ifîie will be larger the larger in absolute value:

iQ/dRLj the derivative of the supply of money w.r.t. the loan 

rate

ÎK/iSRL; the derivative of the demand for money w.r.t. the loan 

rate

SQ/SV; the derivative of the demand for loans w.r.t. wealth

Clearly the direction of these three multipliers depends on the 

magnitude of a whole host of derivatives and consequently it is 

difficult to derive any firm 'A Priori' conclusions. Recourse to 

the assumption of gross substitutability fails to assist since most 

of the multipliers are based on either own interest rate 

coefficients or cross interest rate coefficients rather than a
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mixture of both. Jfevertheless it is possible to make some 

comments. First the direction of multipliers (b) and (c> above are 

likely to be the same since for example small absolute values of 

i8 /iRL, 6f/SRL and a large absolute value for 6 Q/6 RL are likely to 

lead to both multipliers being positive. The position with respect 

to multiplier (a) above is less clear cut since the effect of the 

various derivatives often point in different directions; for 

example a large 6y/6V leads to a greater possibility that both 

Pizazz and 2 will be positive.

Ve now turn to present a graphical analysis of the model in 

section 3.2 in order to ascertain whether it is possible to obtain 

a clearer intuitive picture of the comparative static properties of 

the model.

3.2 A Graphical Representati on o f 
■ t h e  M o d e l

In order to present the graphical analysis the two equilibrium

equations (3.23) and (3.24) are presented below in linear form:
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credit market

cci RL+ota: (R*+S*-LnS) +ocs (H+B®+F. S)+B™ = aARL+a&(<R*+S*-LnS)

+a&X+a7RM (3.26)

ai,a£,ae,a7 < 0 < oc2,ot3,ou

note ai to a© refer to demand factors and ou to ct7 to supply side

influences

money market

PiRL+Ps (R*+S*-LnS) +PsX+PaRM = PsRL+P*(R*+S*-LnS)+
p7 (H+B“+F.S) (3.27)

P2 ,Ps,Pa ,Ps,Pg < 0 < Pi,P7

note Pi to Pa reflect supply influences and Ps to P^ demand factors

Figure 3.1 shows these two equilibria conditions in the RL/S 

plane given a fixed expectation of future exchange rates (i.e. S* 

is assumed to be constant). CM refers to the credit market and MM 

to the money market. The CM curve is derived from (3.26) as 

follows. First the equation is solved for the loan rate producing: 

RL = [-a3F.S+<a2-as)LnS+(ocB-oc2) <S*+R*)-ctaH

- (l+oc3)B“+aeX+o[7:RM] / (oci-oca) (3.28)

The negative slope of the CM curve can be demonstrated by 

differentiating RL w.r.t. S and defining l/(ai-ou) as Z (<05 so as 

to give:

6RL/6S <CM> = ZC-asF+ <ct*-as)/S] (3.29)

Fating that oti , as and Z are < 0 and ax, as and ou are > 0; and 

assuming that F > 0 (as is the case of the UK non-bank private 

sector), 6RL/6S will be negative provided the magnitude of oll minus 

a6 (the degree of substitutability of domestic for foreign loans in
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the demand for and supply of bank credit) is sufficient to outweigh 

the wealth effect (oo) *. The economic interpretation of the 

negative slope of the CM line is that a rise in the loan rate will 

cause excess supply in the loan market. This can only be 

eliminated by a fall in the spot exchange rate given the expected 

rate which causes the covered rate of interest to rise making 

domestic borrowing relatively more attractive to domestic firms but 

the foreign market relatively more attractive for lending by 

domestic banks. Mote that the substitution effect is assumed to 

offset the wealth effect (i.e. the reduced demand for loans due to 

the fall in the exchange rate) so that the excess supply of loans 

is eliminated. The depreciation of the 4 exchange rate is 

initially caused by banks switching currency from overseas to 

domestic lending. Ve have drawn the CM curve to represent this 

assumption.

The MM curve is derived in a similar manner. Solving (3.27) for 

RL produces:

RL =C (Ba-pe^nS+paF.S+iPe-p*) (S*+R*)-p3X-p.aRM
+P-7(H+B*)3/(p1 -p6) (3.30)

Differentiating (3.30) w. r.t. S and defining v = l/(Pi-Ps) OO) 

provides:

<SRL/<SS <MM> = vl (Pa-pe)/S]+p7 F) (3.31)

Noting that p? and v are > 0 whereas Pa and Pe are < 0 and given F 

> 0; £RL/i5S will be > 0 provided that the demand for money is more 

responsive to changes in the foreign rate of interest than the 

supply of money (i.e. Pe. > Pa in absolute value) E. In this case
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the economic interpretation is that a rise in the loan rate, 

through its effect on the deposit rate, causes excess supply in the 

money market. Since both the demand for and the supply of money 

are negatively related to the covered foreign interest rate, it is 

necessary that the $ spot exchange rate rises so as to eliminate 

the excess supply of money <i.e. the covered foreign rate of 

interest falls). In this case the rise in the exchange rate 

increases wealth which also assists the elimination of excess 

supply of money by raising demand. The rise in the spot exchange 

rate comes about through purchase of foreign currency as the demand 

for domestic currency falls. The MM curves in the following 

figures are drawn reflecting this assumption. The question now 

arises whether any firm prediction can be made concerning the 

slopes of the curves. De Grauwe et al 11985] argue that the loan 

rate is proximately determined in the credit market and the 

exchange rate in the money market with the result that the CM curve 

is flatter than the MM curve. This seems a not-unreasonable 

assumption given the relative ease of changing domestic monies into 

foreign currency. It would also be expected that the loan rate of 

interest will be more directly affected by conditions in the credit 

market rather than those appertaining to the money market. In terms 

of equations (3.28) and (3.30) this represents:

i) Relatively large magnitudes for oti and ou but relatively 

small values for 0C2 and as. The assumption of gross 

substitutability will ensure this condition.
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ii) Relatively small values for Pi and p& but relatively large

values for Pe and Px. The assumption of gross

substitutability does nothing to help in this respect 

Ve have also accepted this assumption that the CM curve is flatter 

than the KM curve.

Ve now examine the asset market equilibrium to analyse the

stability of the model. This is carried out using the phase 

diagrams depicted in figures 3.2 to 3.4. which reflect the

assumptions made earlier that i) the loan rate of interest is

proximately determined in the credit market and ii) the exchange 

rate is proximately determined in the money market. Point A in 

Figure 3.2 illustrates a position of excess supply in the credit 

market which will be eliminated by a fall in the loan rate of 

interest. The converse is true for point B. Turning to figure 3.3 

point C demonstrates excess supply in the money markets which will 

be eliminated by a rise in the exchange rate. The converse is 

applicable to point D. Combining figures 3.2 and 3.3 produces 

figure 3.4 demonstrating stability in all four zones of the

diagram. In this connection it is instructive to examine the

critical nature of the assumption lying behind the negative slope 

of the CM curve. Reference to (3.29) shows that the slope of the 

CM curve would be positive if the wealth effect outweighs the 

substitution effect. Figure 3.5 represents this situation but with 

the assumption that the slope of the CM curve is steeper than that 

of the MM curve. Rote that now instability is demonstrated in 

zones 2 and 4. Furthermore, as is well known (see for example
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Allen and Kenen [1980], page 205), instability can also be 

introduced if F is negative as this will reduce the negative slope 

of the CM curve and similarly for the positive slope of the MM 

curve

Shifts in the two curves can also be defined with regard to the 

partial derivatives of the two market clearing equations. For the 

CM curve these are as follows:

Table 3.2

iR L/iS*; 6RL/6R* Z (ots-as>) > 0

£RL/£X Zcte. > 0

tfRL/<SRM Z0(’7’ > 0

iRL/iSB*’ -ZCl+as) > 0

(SRL/iF -ZSas > 0

In graphical terms, -therefore, the CM curve will shift to the right 

(upwards) if any of the variables listed above increase. Turning 

now to the MM function the relevant partial derivatives are as 

follows:

Table 3.3

<SRL/dS*; iRL/iR*

<SRL/£X

<SRL/<SRM

iRL/.iB*

v(J36-J3i) < 0

-vp* > 0

-v8  ̂ > 0

vj37 > 0

> 0¿RL/£F vSJ3>-
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Bote because of our assumptions the magnitude of these partial 

derivatives will be larger (and therefore produce larger movements 

downwards or upwards in the MM curve) than those relevant to the CM 

curve. In graphical terms the MM curve will shift to the right 

(downwards) if either S* or R* increase but to the left (upwards) 

if any of the other variables listed above increase.

Ve can now examine diagrammatically the effects of the changes 

discussed in Table 3.1. These are shown in figures 3.6 to 3.8 

inclusive. First the increase in the foreign rate of interest R* 

creates excess demand in the loan market requiring a rise in the 

loan rate of interest to restore equilibrium in the credit market. 

This is represented by an upward shift of the CM curve to CiMz. In 

the money market, both the demand for and supply of domestic money 

will decrease but given our assumption that the demand for money is 

more responsive to changes in foreign rates of interest than the 

supply of money, the net effect is to create excess supply in the 

money market. Restoration of money market equilibrium needs a rise 

in the spot exchange rate which reduces the covered return on 

foreign assets. This is represented in figure 3.6 by a shift of 

the MM curve to the right to MzKz.-. The relevant partial 

derivatives in tables 3.2 and 3.3 confirm these shifts. Both 

shifts point to an appreciation of the exchange rate (defined in £ 

per $) but the effect on the loan rate of interest (RL) is 

ambiguous. The upward shift of the CM curve points towards a higher 

loan rate but the rightward shift of the MM curve to a lower rate. 

Our assumptions predict i) a steeper MM curve and ii) a smaller
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shift to the right of the MM curve. Both of these factors predict 

a probable increase in the loan rate as illustrated in figure 3.6 

(i.e. point 1 to point 2). The second shock considered is a rise in 

the domestic money market rate of interest (RM). Figure 3.7 

clearly demonstrates that the domestic rate of interest will rise 

since both the CM and MM curves shift upwards to CzHz and M2M2  

respectively. The economic interpretation of the shifts in the two 

curves is that the rise in the money market rate of interest 

reduces the supply of both money and credit thus causing excess 

demand in both the credit and money markets which can only be 

eliminated by a rise in the domestic loan rate (CM curve shifts 

upwards) and a fall in the exchange rate (MM curve shifts to the 

left). This is evidenced by the signs of the partial derivatives 

contained in tables 3.2 and 3.3. The upward shift in the CM curve 

produces an increase in the exchange rate whereas the shift to the 

left of the MM curve tends to lower the exchange rate as is 

illustrated by the equilibrium point B in figure 3.7. Again the 

predictions of our assumptions (the smaller shift to the left of 

the MM curve and its steeper slope) suggest that the $ spot 

exchange rate will depreciate. The final shock considered is an 

increase in net foreign wealth (F) attributable to a one-off 

increase in the current account. As evidenced by the signs of the 

partial derivatives contained in tables 3.2 and 3.3 both the CM and 

MM curves shift to the left to CzKz ana MsM*. As was the case in 

the previous shock, this is due to the creation of excess demand in 

both markets. This leads to an unambiguous increase in the
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domestic loan rate of Interest. The effect on the exchange rate is 

however not so clear since the upward shift of the CM curve points 

to a rise in the $ spot exchange rate but the shift to the left of 

the MM curve to a depreciation. Again appealing to the assumptions 

made, it would be anticipated that the * spot exchange rate will 

fall as is demonstrated in figure 3.8.

The changes discussed above assume an unchanged expected 

exchange rate which, itself is assumed to be determined within the 

framework of a more general model, and therefore correspond to a 

shock which is expected to be temporary. A permanent change would 

require a change in the expected equilibrium exchange. . Hate that: 

iRL/iS* <CM> > 0 

iRL/iS* <MM> < 0

The first shock, i.e. a rise in the uncovered foreign rate of 

interest, would lead to an appreciation of the $, i.e. a fall in 

the log of the expected exchange rate. This would enhance the 

initial shifts of both the CM and the MM curves. This leaves the 

exchange rate as predicted but does nothing to ameliorate (and in 

fact increases) the ambiguity concerning the direction of the 

movement in the loan rate. Similarly a permanent increase in the 

money-market rate would lead to a fall in the expected equilibrium 

$ spot exchange rate. This increases the upward shift of the CM 

curve but reduces that of the MM curve thus reducing the ambiguity 

concerning the direction of the movement in the exchange rate. 

With respect to the third shock, the impact of an increase in the 

current account balance must be temporary since portfolio
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equilibrium requires a zero balance on the current account as a 

condition of long-run equilibrium. Hence our conclusions 

concerning this shock are not moderated in any way.

3.3 Dynamic Properties of tlie 
M o d e  1

So far we have carried out a partial equilibrium analysis by 

examining the behaviour of the asset market in isolation. Clearly 

changes in asset market conditions will also affect the real 

sector. This is particularly true of the balance of payments. 

From the identity

ARES = CA - AF (3.32)

with a pure float ARES = 0 so that CA = +aF. The long-run 

adjustment envisaged within Branson type models (see for example 

Branson and Halttunen [1979]) follows the following scheme:

i) Asset market equilibrium sets the exchange rate on a 

day-to-day basis given the initial values of credit and net 

financial assets.

ii) The exchange rate determines the valuation of net exports 

given the domestic price level.

iii) The current account surplus/deficit leads to a corresponding 

increase/decrease in net foreign assets.
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iv) The change in the net value of foreign assets produces a 

change in the exchange rate setting off a chain of 

adjustment which would ultimately involve a change in the 

domestic price level and net exports.

v) The final equilibrium would be one where CA = AF = 0.

To illustrate this mechanism , consider the effect of a rise in 

the UK domestic rate of interest starting from a position of 

long-run equilibrium (i.e. where CA = AF = 0). This would produce 

a capital inflow and ceteris paribus a fall in the exchange rate 

<i.e. an appreciation of the pound) - see figure 3.7. However the 

new equilibrium depicted in this diagram (i.e. point B) cannot be a 

long-run equilibrium because of the consequential changes in net 

financial wealth of the non-bank private sector. This positive 

inflow will increase non-resident holdings of domestic assets and 

reduce F. Simultaneously the current account will move into 

deficit (following 3.32). The fall in F will cause the $ spot 

exchange rate (S) to appreciate (or equivalently to a depreciation 

of sterling) which in turn will cause a rise in UK net exports. 

This offsets the fall in F leading ultimately to a restoration of 

long-run equilibrium 6 . In terms of figure 3.7 the CM curve will 

shift downwards to the left (from Cs.M*) and the MM curve downwards 

to the right (from M2M2 ). Thus the long-run equilibrium will lie 

between points A and B so that the initial change (from A to B) is 

partially offset. This adjustment process requires two conditions 

for stability:
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i) The Marshal-Lerner conditions are satisfied so that the 

current account responds positively to a devaluation of 

sterling.

ii) The $ exchange rate reacts negatively to a rise in net 

foreign assets.

The dynamic response of the exchange rate will be subject to 

overshooting: a phenomenon which has been subject to fairly 

widespread discussion in the literature. The reason for this 

overshooting can be demonstrated quite easily. The return on 

domestic assets is defined as R and that on foreign assets so as to 

include the expected appreciation of the exchange rate (i.e. R* + 

hS where hS = S*-LnS) 7. Consequently a rise in the domestic rate 

of interest must induce a rise in the covered foreign rate of 

interest (R* + AS*) to restore portfolio equilibrium. This is 

brought about by a fall in the spot exchange rate ($/£> which, 

given S* causes AS to increase.

3.4 Conclusions

In this chapter we have examined the specification of a theoretical 

portfolio balance model which we would contend is applicable to the 

UK economy. The impact of various shocks has been examined 

resulting in ambiguous predictions in some instances. The use of 

graphical analysis has sharpened and clarified the various 

assumptions necessary to produce less ambiguous predictions.
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Analysis of the dynamic properties of the model suggests stability 

and also overshooting of the exchange rate.

Ve now move on to translate this theoretical framework into an 

empirical financial model of the UK economy. Chapter 4 examines 

the portfolio behaviour of the non-bank private sector and we 

develop a model specified in ratios rather than levels as outlined 

in this chapter. In fact this procedure is adopted purely to 

facilitate estimation of the various equations and does not affect 

in any significant manner the conclusions developed later in this 

study - see appendix 3A for further development of this point. 

Chapter 5 then concentrates on that of the banking sector.
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N otes

1. More detailed and therefore complicated multipliers can be 

derived by varying the assumptions but these do not alter the 

basic thrust of the analysis (see e.g. Brunner and Meltzer 

[1964] and [1966] also Kortweg and Van Loo [1977]. Mote also we 

are concentrating on domestic assets. The banks will also hold 

assets and liabilities denominated in foreign currency. However 

the equation specifying their holdings of net foreign-currency 

assets may be eliminated through the use of the banks' balance 

sheet constraint (3.2)given the assumption of zero net worth of 

the banking sector.

2. Consequently the demand for monetary base determines the market 

quantity given that the authorities provide the quantity of 

monetary base demanded at the rate of interest chosen by them.

3. From (3.1)

V = F C  + D + B + F . S - L  

noting from (3.2) that 

L = D - HB - BB

and substituting for L produces:

V = S C + H B + B + B B + F . S

using the definitions of i) H = NC+HB and
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ii) B“ = B + BB gives:

V = H + B * + F . S

4. lote this is the same assumption made earlier to give a negative 

coefficient ct\* in equation set (3.25).

5. Hote this is the same assumption made earlier to give a positive 

coefficient JS2 2 in equation set (3.25). Of course, if neither 

are affected, then £RL/<SS will be > 0.

6 . Branson and Halttunen [19791 define this equilibrium as being 

where the sum of net exports plus investment income on net 

foreign assets sum to zero. In this case stability requires the 

trade effect to outweigh the investment income effect.

7. If domestic and foreign assets are perfect substitutes then from 

(3.26) a! = -a* = aA = -aB. Similarly from (3.27) fh = - £ 2  =

= -pe. Consequently this implies that the interest rate parity 

condition always holds so that:

RL = RL* + S* - LnS.
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Append!x 3. A: Mode 1
Sped f icati oxi

In this appendix we use a simple three asset model (i.e. money, 

bonds and net foreign assets) to examine the effects of specifying 

a model in ratio form rather than levels. The supply of bonds, 

money and nominal wealth are assumed to be exogenous so that the 

asset market clearing equations may be specified as follows:

m = Oh R + OtaRC* + OaW (3A.1)

b 0 tR + P2:RC* + PaW (3A.2)

s+f = K iR + XiRC* + *3W (3A.3)

w = iim + flz + z(s+f) (3A.4)

using standard notation with small case letters representing 

logs, f the share of the relevant asset in wealth, z = 

and RC* = R*+s*-s

Denote equations 1 to 4 as model 1. Note this specification is 

quite general with no presumption that the elasticity of demand of 

the various assets with respect to wealth is unity.

An alternative specification in ratio form (model 2) is appended 

below:

m - b = XtR + X^RC* + X3w (3A.5)

s + f -(8 im +0 2b) = QiR + QzRC* + Q»w (3A.6)

w = f-im + fib + z(s+f) (3A.7)

where 6 represent the share of the asset in gross domestic 

assets and S* = (l-6 i). Note the term on the LHS of (3A.6) 

approximates LntSF/(M+B)]
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Clearly equation (3A.5) nay be considered as a subtraction of 

(3A.2) iron (3A.1). Likewise equation (3A.6) nay be taken to 

represent equation (3A.3) minus a weighted average of equations 

(3A.1) and (3A.2). In principle, if accurate estimates of the 

coefficients in equations (3A.5) and (3A.6) are obtained, it is 

possible to derive the coefficients far equations (3A.1) to (3A.3) 

by solving the following set of simultaneous equations - noting 

that (3A. 14) to (3A. 16) are given by the portfolio adding up 

constraints:

X i = ai “ 0 i (3A.8)

X2 = Ota - 02 (3A.9)

X 3 = a3 - b3 (3A.10)

Q l = Yi - ¿iai - ¿ 3 0 1 (3A.11)

0 2 = * 3 - ¿ia2 - ¿ 3 0 3 (3A.12)

Q s = * 3 - ¿103 - ¿ 3 0 3 (3A.13)

Oil + 01 + *i = 0 (3A. 14-)

OCi + 0 3 + Y 2  = 0 (3A.15)

a® + 0 3 + K 3 = 0 (3A.16)

The analysis can be extended further by differentiating totally 

the two sets of equations in both models and solving for dR and dS. 

In model 1 one equation is redundant so we can eliminate the bond 

equation so as to preserve close comparability with model 2. After 

differentiation it is possible to eliminate the wealth identity in 

both models by substituting for dw in the other equations. This 

produces the following equation sets:
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Model 1

oti (a3Z-ot2>/S dR -a* l-a3f 1 £: - a 3 z

K i ( Y s Z - l z - D / S dS -Ï2 " W n l - a 3 z
m _

dR*+ds»

dm

db

df

Model 2

I» - -
Xi (X3 Z-X2 )/s dR “ X2 1-X3^1 - a + x 3*2> -X3 Z dR*+ds*

Qi (Q3 Z-Q2-D / S dS -Q* ~ ( 8 1—$301 ) -(02-03*2 1 -Qsz dm
*

db

df

It can be seen that the coefficients of the two models are not

inconsistent with each other.
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CHAPTER 4 ITOli— BANK ERIVATE
SECTOR EORTEOLIO SELECTION

4.1 Introduction

The basis of the analytical framework is the balance sheets of 

the principal sectors of the economy, i.e. the public- sector, the 

central bank,the non-bank private sector, the banking sector and 

the overseas sector. It is first of all necessary to examine these 

balance sheets which are reproduced in table 4.1 with all the items 

being recorded in nominal terms and denominated in sterling. Hote 

also physical assets are excluded from these balance sheets.

Since the aim of the study is to examine the behaviour of the 

assets and liabilities of the non-bank private and the banking 

sectors, we shall treat the assets and liabilities of the public 

sector (including the central bank) as exogenous. Consequently the 

size of the PSBR will determine the quantity of the monetary base

and of bonds available to the other two sectors.
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Table 4.1 Balance Sheets

The Public Sector 

Liabilities 

Net overseas assets 

Foreign currency 

borrowing from banks 

Government debt 

(B+BB+BSCB+BOS)

Bet worth

Central Bank

Liabilities 

Notes and coins: 

held by banks 

held by NBPS 

Banks' deposits 

(normal)

Banks’ deposits 

(special)

Public sector 

deposits

Assets

NOSPS Bank Deposits at:

Central Bank 

BBS Banks

Foreign currency 

bank deposits

NVPS

Assets

Foreign Currency 

NCB reserves

NC Holdings of public

DB sector debt 

Loans to the

SPECD banking sector

DGCB

DCB

DPS

DGS

RES

BSCB

CL

Bet worth BVCB
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Overseas Sector Relative to the UK

Liabilities Assets

Vet overseas assets: Public sector debt BOS

VBPS F Sterling bank

Banks -FB deposits DOS

Public sector -ÏOSPS

Central bank IR

Vet worth W O S

Fon—Bank Private Sector

Liabilities Assets

Bank Loans: Votes and coins VC

sterling L Sight Deposits DS

Foreign currency L$ Time deposits DT

Vet financial worth Foreign currency

deposits DS

Vet overseas assets

F'

Public sector debt

B
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Banking Sector

Liabilities Assets

Private sector: Sterling lending to:

Sight deposits DS Private sector L

Time deposits DT overseas sector LOS

Public sector deposits DPS Foreign currency

Overseas sterling lending to:

deposits DOS NBPS L*

Non-deposit liabilities NDL Public sector BBS

Loans from the central Public sector debt BB

bank CL Monetary base HB

Foreign currency (NCB+BD)

deposits: Special deposits SPECD

NBPS D$

Public sector DG$

Net overseas foreign 

liabilities FLB

NVBNet worth
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Assuming that the net worth of the banking sector is zero the 

following identities derived from the balance sheets in Table 4.1 

hold:

Bon-bank Private Sector

L + L$ + V = FC + DS + DT + DS + F'+ B (4.1)

Banking Sector

DS + DT +DG + DOS + FLB + FDL + DS + DGS + CL = L + LOS + BB + HB

+ SPECD + L$ + BBS (4.2)

These identities can be further simplified. First, we 

aggregate, for each sector, overseas assets/liabilities and foreign 

currency deposits/lending with the domestic banking sector. This 

assumes that these two categories of assets/liabilities are close 

substitutes because both are subject to revaluation following 

exchange rate changes. Second, since our aim is to explain the 

behaviour of the banking and non-bank private sector, we shall 

treat public sector sterling deposits with the banking sector (DPS) 

as exogenous. Similarly central bank lending to the banking sector 

(CL) and sterling deposits (DOS) from overseas held with the 

banking sector may also be treated as being outside the immediate 

control of the banks given the structure of ‘interest rates. 

Consequently we combine these items with the banks' non-deposit 

liabilities (FDL) to produce a new composite exogenous variable, 

other liabilities (OL) i.e

OL = DPS + CL + DOS + FDL



96 -

These simplifications produce the following balance sheet 

identities which are used throughout the remainder of the study: 

Son-bank Private Sector

L + V = H C  + DS + DT + B + F (4.3)

where F = F* + D$ - L$

Banking Sector

DS + DT + OL = L + BLOS + BB + HB + SPECD + FB (4.4)

where OL = DG + DOS + HDL + CL

FB = -FLB -DS -DGS + L$ +BBS

In this chapter estimation of the portfolio behaviour of the 

non-bank private sector will be examined (i.e. the- variables 

contained in 4.3) and the behaviour of the banking sector (items 

contained in 4.4) in chapter 5.

4.2 Theoretical Frame work

In chapter 2 we reviewed existing studies of the UK 

financial/monetary sector. Here we outline an alternative approach 

which in fact follows the methodology adopted in the Liverpool 

model to explain portfolio behaviour but with a greater degree of 

disaggregation of financial assets. The detail is also greater 

than that contained in the Cambridge and London Business School 

models. It is suggested that the non-bank private sector decision 

to accumulate assets can be considered to be part of a nesting 

process, in which closely related assets are nested at different
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levels so as to represent a multi-level series of sequential 

decisions. This is illustrated in figure 4.1.

At its highest level the decision to accumulate financial assets 

is part of the non-bank private sector's consumption/saving 

decision. Given the history of financial net worth (V) and current 

flow additions to it, the next decision in the sequence of decision 

making is at the second level where the non-bank private sector 

allocates its financial net worth between net domestic (FDA) and 

net foreign assets (F) and it is at precisely this point that this 

study commences with financial net worth being treated as exogenous 

for estimation purposes. Given the level of net domestic assets 

the third level of decision taking is reached with the division 

between gross domestic assets (DAS) and liabilities to the banking 

sector (L). In this way the non-bank private sector proceeds in 

successive stages to the determination of its portfolio of 

financial assets/liabilities. Fext there is- the allocation to 

liquid assets, i.e broad money (M2 ) and to illiquid assets 

(government debt, B i.e. bonds). Within the holding of money there 

is a further decision to be made concerning the division of money 

holdings between narrow money (Ml) and time deposits (DT). Finally 

narrow money can be subdivided into holdings of notes and coins and 

also sight deposits. This hierarchy is, in principle responsive, 

to the degree of substitution between the respective nested assets. 

However institutional and theoretical considerations are also 

relevant. For instance it would be reasonable to assume that notes 

and coins are more substitutable with sight deposits than with

bonds.
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The 'utility tree' depicted in figure 4.1 is that implied by the 

non-bank private sector utility function in the sense of Strotz 

t19573. The actual utility function employed is the 'nested' CES 

first put forward by Sato [19671 which has the additional advantage 

of powerfully simplifying the analytical and estimation problems. 

This utility function in its 'nested' form can be represented by

the following series of functions:

D =[<*! (F)-xZi jei (4.5)

F =[a3(L)-»JZ3je33+ou(DAS)-'JZ*jt'*J]--,/*' (4.6)

DAS =[a6(M2)-iZ&JeBJ+a6 (B)-*Zc4e,6jl-1'v (4.7)

M2 =[ a.7 (Ml)-“Z-7 j*,7 j +ote (DT)_u,Zej®©j ] - 1 (4.8)

Ml =[ a© (FC) rZs<je9 j +oti o (DS) rZi oj°i oj 1 “ 1 ,-r (4.9)

The ZijS represent the relevant quality variables which capture 

influences on the composition of portfolios other than the returns 

on competing assets/liabilities such as the relative riskiness of 

the assets or exogenous preferences, affecting the composition of 

the portfolio. The Greek letters are parameters. There may be 

several components of each Z, some common to each asset (e.g. 

financial wealth) and others not. For example it might be expected 

that inflation would affect the demand for money but not 

necessarily the demand for bonds. From this set of utility 

functions, the following asset demand equations describing the

total portfolio structure of the non-bank private sector can be

derived

Ln(L/DAS) = f 1 (RL-RM; ¿'•j* j -=> J » Za )+£l (4.10)

Ln(H2/B) = f2 (RD-RG; w5j Bj * Z6 je£j)+i2 (4.11)
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LnCMl/DT) = f~(RD; Z7j°7j; Zeie&i )+£» (4.12)

Ln(SC/SD) = f*(RD; Z9je&j; Ziojeioj)+e a (4.13)

Ln(F/JTDA) = fe (RC*-RG;Zioi (4.14)

where RG is a composite rate of interest on government bonds and 

is assumed to be the representative rate on domestic assets, RL 

is the rate of interest on bank lending 

ZiS are vectors of relevant quality variables

The advantage of such a process is that each decision level is 

separated from the ones above it and below it. Therefore at each 

stage it is not necessary for all assets to have the same speed of 

adjustment or alternatively to specify a more general adjustment 

process with the adjustment of each asset depending ' on lagged 

values of all other assets. This avoids irksome conditions that 

are an essential component of the normal demand system portfolio 

adding up constraints. Within this hierarchy we expect that highly 

liquid assets have a much- faster speed of adjustment than fairly 

non-liquid assets. As noted appendix 3.A, this procedure is used 

purely as a tractable modelling framework and none of the 

predictions of the model depend critically on the precise 

functional form adopted for the equations.

Table 4.2 gives the expected partial effects of the quality 

variables on each asset/liability with YEXP and hPEXP representing 

expected permanent real income and expected inflation respectively. 

Traditionally it would be expected that inflation would act on 

nominal assets as a tax reducing holdings of such assets. It is 

also a stylised fact that the variability of inflation is
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positively correlated with the level of inflation so the higher the 

level of inflation, the greater is its variability. It would seem, 

therefore likely that its negative impact would probably be 

stronger on non-interest bearing assets than on interest bearing 

ones but we are not dogmatic about this. It may also be true that 

the impact will be less on variables which are held primarily for 

transactions purposes than those primarily held as a store of 

value. It would be expected that bank lending would rise with 

expected inflation since inflation benefits borrowers and penalises 

lenders. Real financial wealth (RV = V/P) would be expected to 

have a positive impact on all assets. It is however by no means 

clear that the elasticity of asset demand with respect to wealth 

will always be unity. We allow in the asset demand functions for 

the possibility that the non-bank private sector will have varying 

asset preferences as wealth changes.

Table 4.2 Quality Variable Effects

Asset/Liability

S C D S DT B L F

A P E X P - - - - 4 4

RV + 4 4 4 4 4

Y E X P + 4 7 7 7 7



- 102-

A rise in the foreign rate of interest would be expected to 

divert asset holdings from domestic to foreign sources. Similarly 

a rise in the foreign rate of interest also increases the cost of 

borrowing abroad consequently increases the demand for domestic 

bank credit. A rise in expected (i.e. permanent income) would in 

all likelihood raise the demand for all assets and possibly credit.

Ve now turn to the examination of the relative impact of these 

quality variables on the ratios specified as dependent variables in 

(4.10) to (4.14) above. In cases where the direction of the impact 

of a change in the quality variable is the same for both the 

numerator and the denominator, the direction of the impact of the 

quality variable on the asset/liability ratio is ambiguous. This 

will depend on the relative elasticities of demand for the two 

variables concerned. A negative (positive) coefficient would 

indicate that the denominator has a higher (lower) elasticity than 

the numerator. The 'a priori' relative impact of these quality 

variables is presented in table 4.3 with question marks indicating 

the absence of strong priors.
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Table 4.3 Relative Impact of Quality Variables

Asset/Liability Ratios

IC/DS Ml/DT M2/B L/DAS F/FDA

hPEXP 7 ?+ 7 + 7

RV 7_ ■?- 7 7 7

YEXP ? _ 7 7 7

The effect of changes in financial wealth on the ratios is not 

clear except that the strength of the impact may vary inversely 

with the extent to which the asset is held for transaction 

purposes. Consequently the impact on the HC/DS and Jil/DT ratios 

would, if anything, be expected to be negative. Similarly expected 

income would be likely to have a negative impact on the KC/DS ratio 

and the Ml/DT ratio. This reflects our prior view and the evidence 

of much empirical work that suggests a higher income elasticity on 

time deposits than Ml and on sight deposits as compared with cash. 

A rise in the foreign rate of interest would unambiguously raise 

the ratios L/DAS and F/MDA because domestic borrowing and the 

holding of foreign assets would become more attractive. The 

effect, if any, on ratios of purely domestic assets is not 

apparent. Similarly a rise in domestic rates of 'interest would 

lower demand for overseas assets and hence the ratio F/MDA.
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Increases In the rate of Interest on bank deposits would make time 

deposits more attractive relative to other assets and hence lower 

the ratio of Ml to DT but raise that of K2/B. For similar reasons 

the ratio of M2/B would fall as the return on bonds increases. The 

direct impact of these interest rates on other ratios is not clear 

from an 'a priori' view. A rise in the rate of interest charged on 

bank loans should reduce the demand for bank loans and hence the 

ratio of bank loans to gross domestic assets subject to the 

condition that net domestic assets are positive 2.

Having completed the theoretical discussion of the portfolio 

behaviour of the non-bank private sector, we proceed to discuss the 

estimation of this model in the following section.

4.3 Estimation

Before proceeding to the presentation of the empirical estimates 

of the parameters governing the non-bank private sector's 

portfolio behaviour, it is necessary to make a few comments. 

First, full details of the data used are provided in chapter 6 but 

preliminary comments on both the foreign rate of interest and of 

the expected variables are appropriate at this stage. The 'ex 

ante' return on foreign assets consists of two components, the 

known rate of interest and the expected change in the exchange 

rate. The problem is how to measure the second component, i.e. the
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expected change in the exchange rate. One method would be to use 

the observed forward premium but, given our assumption of imperfect 

substitutability between domestic and foreign assets, we view the 

forward premium itself as a biased predictor of the future change 

in the exchange rate 3 - for a review of the empirical evidence 

regarding the forward rate as a predictor of the expected spot rate 

see Holden, Peel and Thompson [1985]. Consequently where we use 

the forward premium as our 'ex ante' estimate of exchange rate 

movements and therefore the covered foreign rate of interest 

(R*+FP) as the return on assets denominated in foreign currency, 

estimation is carried out through the use of instrumental variables 

to overcome potential bias (see also Bean [19833). The second point 

of clarification concerns the two expected variables &PEXP and 

LnYEXP. These were estimated by the KcCallum technique and full 

details of the estimation procedure are reported in the appendix

4.A to this chapter.

The general form of the estimated equations follows the 

specification contained in (4.10) to (4.14) together with the 

addition of a time trend to capture the effect of omission of 

relevant variables such as technology changes. It was decided to 

restrict the use of the foreign rate of interest in the non-bank 

private sector portfolio equations to the first portfolio decision 

(i.e. between domestic and overseas assets) and secondly to the 

domestic bank borrowing decision. For the purposes of estimation, 

the rate of interest on gilt-edged securities was treated as 

exogenous. Appeal to the efficient market hypothesis would suggest
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that today's price is the best predictor of tomorrow's price. This 

assumption is also consistent with the view that the 'pivotal' rate 

of interest, i.e. the money-market rate, can be treated as 

exogenous for estimation purposes. A full listing of the model 

together with exogenous and endogenous variables appears as 

appendix 7.A.

Estimation was carried out using the TSP package. Methods of 

estimation included ordinary least squares (OLS), instrumental 

variables (Inst), and seemingly unrelated regression estimates 

(SURE). Whenever appropriate, the value of the first order 

autocorrelation coefficient used in the latter two 'methods of 

estimation was that obtained by the instrumental variable estimate. 

The possibility of the existence of higher order autocorrelation is 

considered in Appendix 4.B to this chapter. Details of estimation 

are reported in Tables 4.4 to 4.8. In all tables the figures shown 

in parenthesis represent ' t ' values.. p represents the estimated 

first order serial correlation coefficient. Estimated coefficients 

for the seasonal dummies are not shown. SSR refers to the sum of 

the squared residuals, S to the standard error of the regression 

expressed as a percentage of the mean of the dependent variable. 

In some cases where the logarithmic ratio used as the dependent 

variable approaches the value of zero, a quite small absolute error 

produces a very large relative error. This is particularly true of 

the details shown in Tables 4.5 and 4.6 for ln(Ml/DT) and ln(K2/BA) 

respectively. DW refers to the Durbin-Vatson statistic, the 

subsequent figure in brackets refers to the Durbin 'h' statistic
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and b/d Indicates this statistic is not defined. The sample period 

was 1973(1) to 1980(4).

Table 4.4 presents some estimates for the currency to sight 

deposit ratio for which all estimation methods produce broadly 

similar results. The positive sign on the interest rate 

coefficient suggests that sight deposits are a closer substitute to 

time deposits than currency. This result is highly plausible on 

the assumption that the interest elasticity of currency demand is 

less than that of sight deposits. The negative impact of expected 

income suggests again the wholly plausible result that sight 

deposits have a higher income elasticity of demand than currency. 

The speed of adjustment is moderate with a mean lag in the region 

of two quarters. Expected inflation failed to add to the 

explanatory power of the equation. The results broadly conform to 

'a priori' expectations and appear fairly well determined. Turning 

to Table 4.5 we present the results of estimating the ratio of K1 

to time deposits and yet again the various estimation methods 

produced broadly similar results which appear to be fairly well 

determined. The coefficient for LnRW was negative in line with our 

priors outlined in table 4.3. Expected inflation comes in with a 

positive sign (significantly different from zero in some estimates 

only) which suggests that this variable has a stronger impact on 

time deposits than that on narrow money. This is a fairly 

surprising result which perhaps reflects our earlier caveat 

suggesting the view that assets primarily used for transaction 

purposes may be insensitive to changes in rates of inflation. The
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speed of adjustment is also disappointingly slow for such a liquid 

variable. Inclusion of expected income failed to improve the 

explanatory power of this equation.

Table 4.6 presents results of the estimating equation for the 

ratio of broad money (M2) to bonds. Early experimentation 

suggested that the difference between the deposit rate and the 

gilt-edged rate of interest provided better estimates than that 

achieved through using them as separate variables. The 

significance of the estimated coefficients depends on the method of 

estimation. If this allows for the presence of first order serial 

correlation, then the coefficient for LnRW is highly significant 

whereas that for the lagged dependent variable becomes small in 

value and not statistically significantly different from zero. The 

interest rate coefficient verges on significance. The negative 

sign of the coefficient for LnRV suggests that the elasticity of 

demand for bonds with respect to wealth is higher than that for 

broad money. In the three functions discussed so far, the 

estimated coefficients for total wealth all possess negative signs 

which confirms the intuitive belief that the more illiquid an asset 

becomes the higher its elasticity with respect to total wealth. 

Therefore at low levels of wealth a fairly liquid portfolio should 

be expected and as financial wealth increases a tendency towards a 

more illiquid portfolio should be observed.

Bank lending to gross domestic assets proved to be problematic 

in estimation. The results are set out in Table 4.7. Again in
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Table 4.4 Ratio of Notes and Coins to Sight Deposits
Dependent Variable Ln(NC/DS); Mean Value = —0.7426

Constant RD LnYEXP LnRV T Lagged
Dependent
Variable

P

OLS 12.27 0.4346 -1.040 --0.2378 0.0038 0.2288
(2.73) (3.87) (2.39) (3.50) (2.00) (1.24)

R2 0.8298, SSR 0.0080, S 2.50, DV 2.454 (b/d)

OLS 6.962 0.4423 -0.5666 •-0.1602 0.0017 0.5127 -0.4444
(1.78) (5.84) (1.51) (2.86) (1.05) (3.14) (2.47)

R2 0.9681, SSR 0.0070, S 2.34, DV 2. 042 (-0.31)

IHST 12.283 0.4705 -1.043 •-0.2361 0.0038 0.2373
(2.73) (3.77) (2.40) (3.47) (1.98) (1.28)

SSR 0.0080, S 2.52, DV 2.455 (b/d)

I ESC 7.187 0.4541 -0.5892 -0.1606 0.0018 0.5085 -0.4392
(1.79) (5.75) (1.52) (2.86) (1.07) (3.07) (2.43)

SSR 0.0070, S 2.34, DV 2.040 (-0.32)

SURE 9.380 0.4301 -0.5445 -0.1362 0.0016 0.5786 -0.4392
(2.35) (6.78) (2.09) (3.02) (1.39) (4.63)

SSR 0.0071, S 2. OL, DV 2.151 (-0.60)

Instruments: Constant, LnYEXP, LnRV, Ln(EC/DS) t-i, RDt.-i , Seasonal
Binaries.



Table 4.5 Ratio of Harrow Honey to Time Deposits
Dependent Variable Ln(Kl/DT> Mean Value = -0.164

Constant RD LnRV APEXP T Lagged p
Dependent
Variable

OLS 1.108 -1.646 -0.1111 0.6305 0.0037 0.8726
<0.97) <5.63) <1.10) <2.05) <2.50) <11.48)

R* 0.9379; SSR 0.0313, S 225.00, DV 2.389 <-1.22)

OLS 1.735 -1.465 -0.1661 0.5674 0.0028 0.9261 -0.2960
<1.73) <5.80) <1.89) <2.16) <2 .1 2 ) <14.04) <1.52)

5* 0.9736, SSR 0.0291, S 217. 07, DV 2. 0 2 <-0.06)

INST 2.634 -1.053 -0.2200 0.2860 0.0017 0.9355
<1.71) <2.43) <1.81) <0.76) <0.89) <10.60)

SSR 0. 0369, S 243.91, :DV 2.61 <-l.99)

INST 2.682 -1.121 -0.2484 0.3534 0.0014 0.9752 -0.3626
<2.48) <3.84) <2.62) <1.26) <0.99) <14.77) <1.92)

SSR 0. 0313, S 225.00, DV 2.052 <-0.16)

SURE 2. 094 -1.400 -0.1469 0.4662 0.0027 0.9089 -0.3626
<1.92) <7.06) <2.09) <2.27) <2.65) <17.56)

SSR 0.0297, S 185.36, DV 1.802 <0.59)

Instruments: Constant, LnRV, APEXP, Ln(Ml/DT) 1  ,
Binaries.

RD-t-1 I Seasonal
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this case the assumption of equality of response of the loan ratio 

to the various rates of interest proved to be helpful. This was 

achieved by the inclusion of the composite interest rate variable 

(RL-RG-RC*) as one of the explanatory variables. The sign of the 

coefficient for this variable ,was negative, correctly implying a 

negative effect from the loan rate but a positive effect from the 

other two interest rates. Inclusion of the expected rate of 

inflation consistently produced wrongly signed but statistically 

insignificant coefficients. This variable was therefore omitted 

from the estimating equation. Again the various methods of 

estimation produced coefficients of a broadly similar magnitude.

The results of estimating the ratio of net foreign assets to net 

domestic assets are set out in Table 4.8. The key variable, the 

difference between the foreign covered rate and the five year gilt 

rate was always of the right sign and significant at the 5% level 

suggesting strong substitution effects. The speed of adjustment is 

also moderate which suggest a strange asymmetry regarding the 

adjustment of net foreign assets vis a vis adjustment of certain 

domestic assets (e.g. Ml and time deposits).

Table 4.9 shows long-run estimates of the elasticity of 

substitution between the nested groups of assets with respect to 

the various quality variables. The elasticities shown are based on 

the instrumental variable estimates and in the case of interest
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Table 4.6 Ratio of Broad Money to Bonds
Dependent Variable Ln(M2/B); Mean Value = —0.234

Constant RD-RG LnRV T Lagged
Dependent
Variable

P

OLS 2.189 
<1 .1 2 )

1.319
(1.89)

-0.1583 -0.0082 0.5522 
(0.94) (2.54) (3.14)

R2 0. 9716 SSR 0. 0671 S 226.07 DV 1.882 (3.11)

OLS* 7.935
(3.72)

0.5368
(0.67)

-0.6599 -0.0146 0.0139 
(3.47) (3.80) (0.08)

0.7811 
(7.06)

R2 0.4997 SSR 0.0568 S 205.98 DV 1.595 (3.42)

INST 2.218
(0.93)

1.334
(1.35)

-0.1607 -0.0083 0.5498 
(0.79) (2.10) (12.63)

SSR 0.0671 S 226.07 DV 1.880 (b/d)

INST 7.416
(2.84)

2.753 
(1.97)

-0.6026 -0.0165 0.0498 
(2.65) (3.68) (0.23)

0.4759
(2.56)

SSR 0.0725 S 235.04 DV 1.890 (b/d)

Sure 4.459
(4.97)

2.753 -0.6964 -0.0180 -0.0224 
Imposed (4.50) (6.20) (0.15)

0.4759

SSR 0.0734 S 204.70' DV 1.666 (1.81)

* p failed to converge after 2 0 iterations

Instruments: Constant, LnRV, T, Ln(K2/B)<.-i ,
Seasonal Binaries

RGtRD-t-1 ,
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Table 4.7 Ratio of Bank Lending to Gross Domestic 
Assets

Dependent Variable Ln(L/DAS) Mean Value = - 1.011

Constant RL-RG LnRV 
-RC*

T Lagged
Dependent

Variable

OLS -1.979
(4.95)

-0.8763 0.1558 
(6.25) (4.09)

0.0003
(0.69)

0.8295
(15.30)

R* 0.9478 SSR 0.0092 S 1.94 DV 2.30 (-0.89)

INST -1.998
(4.56)

-1.178 0.1485 
(4.01) (3.53)

0.0004
(0.74)

0.7793
(10.76)

SSR 0.0110 S 2. 12 DV 2.080 (-•0.25)

SURE -1.886
(5.50)

-0.8379 0.1485 
(7.28) (4.57)

0.0003 
(0.75)

0.8375
(18.81)

SSR 0.0093 S 1.68 DV 2.287 (--0.84)

Instruments: Constant, RLt.-i, RGt-i,
Seasonal Binaries

R*.LnRV, Ln(L/DAS)v-i,
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Table 4.8 Ratio of Bet Overseas Assets to Bet Domestic 
Assets

Dependent Variable Ln(F/BDA> Mean Value = -2.394

Constant RC*-RG LnYEXP T Lagged
Dependent
Variable

OLS 14.647
(0.33)

9.416
(3.00)

-1.565
(0.35)

0.0058
(0.33)

0.6654
(5.53)

R2 0.8393, SSR 1.534 ;S 10.56 DV 2. 190 (-0.73)

SURE 15.305
(0.42)

8.219 
(3.16)

-1.626
(0.44)

0.0064
(0.43)

0.6911
(6.97)

SSR 1.547 S 9. 19 DV 2 .184 (-0.63)

OLS -0.8648
(3.43)

8.905
(2.62)

' 0.6820 
(7.66)

R2 0.8509 SSR 1.542 S 10. 18 DV 2.230 (-0.75)

IKST -1.0980 
(3.33)

12.499 
(3.03)

0.6025
(5.24)

SSR 1.654 S 10.53 DV 2.112 (-0.42)

Instruments: Constant, R* , RG, FPt-i, Ln (F/ITDA) t-i , Seasonal
Binaries
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Table4.9RelativeLong--Run Elasticities

RD RC* RL RG APEXP LnRV LnYEXP

RC/DS 0. 11 0 0 0 0 -0.48 -2. 12
Ml/DT ■-5.37 0 0 0 2.01 -10.02 0
M2/B 0.34 0 0 -0.34 0 0.63 0
L/DA 0 0.71 -0.62 0.63 0 0.67 0
F/RDA 0 4.17 0 -3.64 0 0 0

Table 4.10 
Elasticities

Single Equatlon Long-Run Pi

RD RC* RL RG LnRV
F 0 +4.23 0 -3.37 +5.20
B -0. 16 0 0 +0.16 +5.87
M2 +0. 17 0 0 -0. 17 +5.62
DT +2.87 0 0 0 +10.63
DS -2.55 0 0 0 +0.66
RC -2.44 0 0 0 +0. 551Î

L 0 +0.88 -0.78 +0.78 +6.72

H Assumed coefficient
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rate coefficients are evaluated at their means. The striking 

feature of this table are the high elasticities for the Ml/DT ratio 

which are coupled with a very slow adjustment and therefore low 

elasticities in the short run. Thus for example a 1% rise in RD 

causes a decrease in the ratio of holdings of Ml/DT by 5.37% and 

similarly a rise in the ratios of HC to DS and of M2 to B of 0.11% 

and 0.34% respectively. From these relative elasticities it is 

possible to derive partial elasticities for each of the individual 

assets and liabilities *. These are presented in Table 4.10.

A word of caution is appropriate here with regard to the 

interpretation of these elasticities. A problem occurs with 

respect to the ratio Ln(Ml/DT). As noted in the previous paragraph 

the coefficient on the lagged dependent variable implies a low 

response to current changes in the independent variables, a long 

lag (average 9 quarters) and therefore a large response in the long 

run. Because of the method of calculation demonstrated in note 4, 

the various elasticities are interdependent so that this effect 

spills over into the estimates of other elasticities.

Turning now to the interest rate elasticities, it is clear 

that they are signed in accordance with 'a priori' expectations 

except, perhaps, the slightly positive elasticity for broad money 

(M2) - a possibility noted with respect to the similar official 

definition of M3 by Fiehans [1981]. Consequently the magnitude 

and sign of the partial elasticities lead to the prediction that 

the main effect of raising the level of domestic interest rates
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would be a switch from non-interest bearing money (Ml) to time 

deposits and hence to interest bearing money (M2). In general the 

interest elasticities with respect to money shown in table 4.10 are 

higher than those published in other studies. This is particularly 

true with respect to those related to monetary variables. For 

example, Coghlan [1978] reports interest elasticities for Ml in the 

range between -0.1 and -0.5 for period 1964 to 1976.. Johnston 

[1984] quotes similar elasticities for notes and coins held by the 

non-bank private sector for period 1965 to 1982. In a similar 

manner Artis and Lewis [1976] report interest rate elasticities 

over the period 1963 to 1973 varying between -0.03 and -0.26 for Ml 

and -0.24 and -3.00 for M3. Pierce and Tyson [1985] summarise the 

information on short- term interest rate elasticities of the the 

demand for money as follows:

Broad Estimates varying between -0.07 and -0.8

Marrow estimates varying between -0.06 and -1.2

Turning now to the other interest-rate elasticities it is worth 

comparing these with those reported in Melitz and Sterdyniak [1979] 

who followed a similar approach to that adopted in this study - see 

chapter 2.10. They report elasticities of +0.35 to +0.39 for the 

ratio of government debt to money (broader definitions than used in 

this study) compared with -0.34 for the inverse of this 

relationship reported in table 4.9. Similarly they find own- 

interest elasticities of -0.35 to -0.45 for the demand for loans in 

real terms compared with -0.77 reported in table 4.10. Their 

elasticity of the demand for loans with respect to the foreign rate 

of interest is lower than that reported in table 4.10 - precise
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figures are not available because they do not report the average 

value for this rate.

Regarding the various wealth elasticities, it was first of 

all necessary to assume a particular value for one variable before 

it is possible to derive the other figures. Following the work of 

Baumol [1952] it was assumed that the elasticity of the demand for 

notes and coins was 0.5. Consequently it may be more correct to 

regard the various wealth elasticities as an index scaled relative 

to the assumed value of 0.5. The elasticities appear to be on the 

high side but it is difficult to make firm comparisons with the 

results of other studies because of the initial assumed value.

It would be inappropriate to claim that the estimated 

coefficients represent the precise population coefficients but, 

nevertheless, we would claim that they are reasonably illustrative 

of the type of functions estimated within the model. Ve now turn 

to the estimation of the portfolio behaviour of the banking sector.
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Kotes

1. To illustrate the methodology used we shall take the first stage 

of the sequence of decisions described earlier and maximise 

utility (U) - as defined in (4.5) - with respect to F and FDA 

subject to the constraint:

RV = F/ (l+RC*) + FDA/U+R) (4E. 1)

where RV is the present value of real net worth

RG is a composite domestic rate of interest

RC* is the foreign rate of interest

Setting up the Lagrangean:

Lg = Ccc (F)-xZt jei4+ai(FDA)-XZ2je2:j]-1-'x
+ x[F/(l+RC*> + NDA/U+RG) - RV) (4H.2)

and maximising we obtain the first order conditions 

iLg/SF = ftTU' * - 1 »F- ^ - 1 :,Z u ei j + x/ (l+RC*) = 0 (4F.3)

(SLg/iFDA = azU'*-*-1 ’FDA-**-1 ’Zssj"®*.)-+ x/(l+RG)= 0 (4F.4)

6 Lg/<Sx = F/(1+RC*) + FDA/(l+RG) - RV = 0 (4F.5)

From (4N.3) and (4F.4) we have 

(F/IDA) - CX* 1 5 = (1+RH (Zaj'WZii*ij)

(oca/ai ))/(l+RC*) (41. 6)

Taking natural logarithms, assuming a standard lagged adjustment 

hypothesis and adding a disturbance term we arrive at the first 

estimating equation:

Ln(F/NDA)t = y+LnD + yr (©ajLnZaj-Bi ¿LnZi j ) +

yr(Ln(1 +RG)t~Ln(l+RC*)t)> + (l-r)Ln(F/FDAK-i + et (4F.7)

where y = —1/ (1+X) and t is an adjustment coefficient 0(t(1
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D = Ln(oz/ai)

Foting that Ln(l+RG) is approximately equal to RG given that RG 

is a small figure and similarly for RC*, (4F.7) may be written

out in purely general terms as:

Ln(F/FDA)t = Bo + PiLnZzj - PzLnZij + BsRGt

- p3RC*t. + BALn(F/FDAK-i <4F.8>

or Ln(F/FDA)t = f’-'iZu; Z2J ; RG-RC*; Ln(F/FDA)v-i)) (45.9)

From the balance sheet constraint and given financial wealth it 

is possible to obtain at once the absolute level of the non-bank 

private sectors net foreign asset position and also its domestic 

asset position. Given the composite asset FDA the procedure can 

be taken further and subsequently employing the same principles, 

the series of asset functions.

2. This condition can be easily demonstrated by noting that the 

ratio BL/DAS may be defined as:

Q = L/(L + FDA) = f'-̂ RL; ..... . ..) (4F. 10)

where L = domestic loans

FDA = net domestic assets 

differentiating Q with respect to RL produces: 

dQ/dRL = [(L+FDA)dL/dRL-LdL/dRL]/(L+FDA)- (4F.11)

Rearranging

dQ/dRL = [ 1/(FDA+L))[ (l-Q)dL/dRLl (4F.12)

Thus provided Q is less than 1 (i.e. that FDA is greater than 

zero) dQ/dRL is negative since dL/dRL is negative by assumption.
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3. To demonstrate this point, it is only necessary to consider a 

situation where assets denominated in different currencies are 

considered by economic agents to be imperfect substitutes. 

Possible reasons for such imperfect substitutability include 

political risk, governmental regulations, potential or actual 

capital controls etc. In this situation, market equilibrium 

would require the return on domestic assets to equal the return 

on foreign assets plus a risk premium representing compensation 

for the extra risk involved in holding assets denominated in 

foreign currency. The relevant market clearing identity may be 

approximated by:

R = R* + E<.LnS^, - LnS*. + RP (4JT. 13)

where R = representative nominal domestic rate of interest 

R* = representative foreign nominal rate of interest 
S = spot rate <£ per $)

E = expectation operator 
RP = risk premium

Terms of R, RF and RP being consistent with each other 

Equality in actual or observed market opportunities would be 

given by:

R = R* + FP (4R.14)

where

FP = forward premium or LnFSt. - LnSt. with FS = forward rate with 

other variables as before
Substituting <4F.14) into (4K.13) and rearranging gives:

FF - Et.LnSt.*i LnSt + RP (41.15)
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hence the forward premium is a biased predictor of the expected 

change in the spot exchange rate given the existence of a risk 

premium, i.e. provided RP is not equal to zero. Tests of 

(4N.15) can be undertaken in two ways. First using the

definition that FP = LnFS - LnS and adding St. to both sides of

(4A.15) produces:

EtLnSt»-. = LnFSt + RP <4F. 16)

Hence running regressions of the form

LnSt-n = do + a-iLnFSt. (4F. 17)

should produce values for do and ai of 0 and 1 respectively if 

the forward rate is an unbiased predictor of the future spot 

rate (i.e. RP = 0). Fote in this test LnSv+i is the actual spot

rate in period t+1 and FS*. is the forward rate in period t.

This equation tests the accuracy of FS as a predictor of the 

future spot rate. A more stringent test is to examine the

accuracy of the forward premium as a predictor of the future 

change in the spot rate. This can easily be carried out by 

running a regression of the form:

LnSt+i - LnSt = d o  + otiFPc (4F. 18)

or AS*. = d o  + ociFP*. (4F. 18a)

Again the estimated values of cto and oti should be 0 and 1 

respectively. The impression conveyed by the literature is that 

estimates of (4F.16) are generally satisfactory but that the 

values of do and ai derived from equations of the type of 

(4 H. 18a) often do not meet the 'a priori' conditions. 

Furthermore their explanatory power is low. The results of 

running regressions of the form of (4F. 16) and (4N, 16a) are
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shown below and clearly they are in accord with the general 

picture described above.

Estimation Period 1973(1) to 1980(4)

Coefficient t value

Dependent variable: LnSt+i

Constant 0.0382 0.72

LnFSt 0.9206 3.70

Durbin-Vatson statistic 1.278
R2 0.9206

Dependent variable: AS*.

Constant -0.0081 0.42
FP*. -0.5085 0.50
Durbin-Vatson statistic 1.473
R- -0.057

Seasonal Dummies not quoted

4 Long-run partial elasticities for interest rates were calculated 

in the following way. Starting from the estimated Ln(K2/B) 

equation:

Ln(M2/B) + ociRD - cciRG + cteLnRV + XLn(K2/B)t-i + ... (4E. 19) 

ignoring RG for simplicity of exposition then the long-run 

coefficients are given by:
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Ln(M2/B) = oi/(l-X)RD + a*/(l-X)LnRV + ---  (45.20)

Assuming RV is constant and abstracting from changes in the 

composition of wealth (since a change in RD would also alter the 

value of V due to valuation effects) and differentiating (45.20) 

with respect to RD produces:

£LnM2/£RD - £LnB/SRD = oti (1-X) (45.21)

from the wealth identity assuming V is constant:

*iSLnM2/dRD - *aiLnB/tfRD = 0 (45.22)

where and are the respective shares of M2 and B in V 

Hence

£LnM2/£RD = - (fz/f i )£LnB/6 RD (45.23)

Substituting (45.23) in (45.21) and rearranging produces:

- (*2 />i )<SLnB/£RD - iSLnB/iRD = a-,/(1-X) (45.24)

Hence a solution for <SLnB/dRD can be obtained, which on 

multiplying by the average value of RD, provides and estimate of 

the elasticity of B with respect to RD. It is then possible to 

calculate the other elasticities of B with respect to interest 

rates and also for M2.

Turning to the Ln(Ml/DT) equation, a similar methodology can be 

applied in conjunction with the identity:

0i£m 1 , RD + 02:€DT ,FiD = £m2,RD (45.25)

where 0i and dz are shares of Ml and DT in M2 

In a similar manner it is possible to derive the remaining 

interest rate elasticities of the non-bank private sector 

portfolio assets.
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The wealth elasticities can be derived directly from equation

(45.20) and the other estimated equations provided one wealth 

elasticity is assumed.
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Appendix 4. A: The Genera-tion of
Expectational Variables

The two expectational variables were generated using the 

HcCallum t1974] technique for obtaining consistent estimates but 

using a rather longer time period than that used for estimating 

other coefficients within the model.

For expected output we used the log of expenditure GDP at factor 

cost in constant 1975 prices so that:

EtXnYt. = E(LnYt/Qt-i > (4A.1)

where Qt-i defines the information set in the previous quarter. 

In the output case the information set included lagged output 

values, lagged real balances and a time trend. Summary statistics

are set out below: 

Table 4A. 1

Dependent variable LnY

Sample period 1967(1) to 1980(4)

Mean 10.04

Standard error 
as percentage of 
the mean

0 . 18

R2 0.9611

F (7,48) 194.97

Durbin"h" 0 . 06

n 56

The residual from this regression was further regressed on up to 

eight lags of itself and the information set to check for "white
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noise” properties. A x* test supports the null hypothesis that the 

residuals are information free (see Godfrey [1978]).

Table 4A.2 Simultaneous Lags

k lag R2 nS* X2'l (0. 025)

15 8 . 1 0 0 2 4.81 17.5

14 7 . 0996 4.78 16. 0

13 6 . 0822 3.95 14.4

1 2 5 . 0794 3.81 1 2 . 8

1 1 4 . 0776 3.70 1 1 . 1

1 0 3 . 0619 2.97 9.4

9 2 . 0586 2.81 7.4

8 1 . 0316 1.52 5. 0

R=n tends to X̂ ci-i where n = number of observations

number of parameters and L the number of lags.

Generation of the expected inflation rate was more problematic. 

The variable used was the consumer price index, but this was 

generated in a forward looking manner so that:

Et.ALnPt*d = EtLnPt-* - LnPt (4A.2)

= E(ALnPt**/Qt-l) (4A.3)

so that EtALnPt+A represents the expected annual inflation rate 

one year hence. The problem with such an approach is that, as is 

well known, the residuals from this process (which can only exploit 

the lagged one quarter information set) could exhibit up to fourth
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order serial correlation. Consequently any test of "white noise' 1 

properties must take this fact into account.

Again using the McCallum technique the dependent variable ALnPt.-m 

was regressed on the lagged values of the Consol rate, expansion of 

the U.S. money supply and the lagged real value of the U.K. money 

supply. Summary statistics are outlined below:

Table 4A.3

Dependent variable ALnPt+4

Sample 1967(1) to 1980(4)

Kean 0 . 1 1 1 1

Standard error 
as a percentage 
of the mean

20.52

R2 0.8011

F(10,41) 56.39

Durbin-Vatson statistic 0.9438

n 52

The residuals from the expected inflation generation equations 

were then regressed on their own lags of up to 4 quarters. The 

residuals from this equation were again retained and tested for 

information content by regressing them on their own lags of up to 

eight quarters together with the information set used to generate 

the expectational series. The table of x2 statistics presented 

below again generally supports the null hypothesis that the

residuals are information free.
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Table 4A. 4 Simultaneous Lags

k lag R2 nR2 X2 l_<0. 025)

19 8 .4174 16.70 17.5

18 7 .3602 15.21 16. 0

17 6 .3078 12.31 14.4

16 5 .2912 11.65 1 2 . 8

15 4 .2174 8.70 1 1 . 1

14 3 . 1797 7. 19 9.4

13 2 . 1540 6.16 7.4

1 2 1 . 1502 6 . 00 5. 0

R2n tends to x2ci- J where n is the number of observat

and L the number of lags.
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Appendix 4. B:
Autocorrelation Teste

As discussed in the main body of the text supplementary tests 

were carried out to check for the existence of serial correlation 

beyond that for first order as evidenced by the quoted 

Durbin-Vatson statistics. The basis of these tests is the 

regression of the residuals on their own lagged values and all the 

explanatory variables (including constants and seasonal binary 

variables) used in the original estimating equation. In this 

connection the actual variables were employed rather than the 

instruments used in the estimation procedure. The estimating 

equation took the general form:

ERRt = aX + Zp̂ ERRt-k (4B.1)

where X = Vector of explanatory variables appearing in the 

original equation 

ERR = Actual - Estimated variable 

The performance of (4B.1) was then compared with (4B.2)

ERRt = aX + Ipk-TERRt-k--. (4B.2)
using the likelihood ratio test to examine the hypothesis p* = 0 

against the alternative hypothesis that pk * 0. These tests were 

carried out sequentially for each of the non-bank private sector 

portfolio equations until the final test took the form:

ERRt = aX + piERRt-i (4B.3)
against the performance of the equation:

= aXERRt (4B.4)
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Absence of serial correlation requires the "x2" statistic for the 

ratio xs = n»ln(S2 r/S2u) to be less than the critical value 

according to the level of significance adopted which was a type 1  

error equal to 5%. where;

r = number of restrictions

S2'r = restricted sum of squares 

= unrestricted sum of squares 

n = number of observations

Tests were carried out to check for serial correlation up to 

fourth order (i.e. k = 4 in (4B.1) and (4B.2) above) and the 

results of the tests are shown in table 4B.1 below. There is some 

indication of the continued existence of serial correlation 

remaining within the equations since two of the tests produce "x2" 

statistics greater than the relevant critical value. One possible 

explanation of this is that a solution is obtained for only one 

expectational variable within the model namely the expected 

exchange rate. Two expectational variables have been estimated by 

the McCallum technique and are therefore assumed to be fixed. 

Other expectational variables from the real and overseas sector may 

be relevant to decisions within the financial sector and these 

excluded variables may be responsible for the small degree of 

serial correlation evidenced by the tests.
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Table 4B.1 Autocorrelation Teste.

Hypothe
Null

ises
Alternative LNCD LKTD LMBA LBLA LDOSA

p —0 pi*0 ,p**0 ,p3*0 , 0.313 0.652 13.028H 0.896 0.232

OII

(>A*0

Pi *0 ,p2 #0 ,P3*0 0.209 7.367H 1.605 0. 004 0.541

oIIao_ pi*0 ,p^^O 0 . 0 0 2 1.645 0 . 0 0 1 0.467 0.540

T5 II O pi * 0 0 . 000 0 . 0 0 1 1. 078 0.374 0.996

H indicates significance at the 5% level.
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Chapter 5> Banking Sector
Portfol± o Behaviour

5.1 Introduction

For the purposes of this study the banking sector refers to

United Kingdom offices of all banks that have agreed to observe a

common ratio and other credit arrangements together with the

institutions of the discount market. Unlike the official 

definition, it excludes -the banking sector of the Bank of England. 

In sections 2 and 3 we examine the environment within which the 

banks operate and also present estimates of their portfolio

behaviour.

5.2 Analytical Environment

In terms of the balance sheet identity

DS + DT + OL = L +BLOS + BB + HB + SFECD + FB (4.4)
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DT, HB, BB, FB and TEL (= L+ELOS) are treated as endogenous to the 

banking sector, DS is to be treated as demand determined i.e. 

perfectly elastic in supply. The remaining two variables OL and 

SPECD are treated as exogenous.

Specification of the behavioural equations must reflect the 

institutional environment contained in the system of Competition 

and Credit Control which was in operation throughout the 

observation period though with some modifications. This system 

continued until 1981 and it is therefore necessary to examine 

briefly how it affected the money supply process. Three features 

are relevant in this respect. These are i) the reserve base 

specified for the banks, ii) the ability of the banks to create 

reserve assets and iii) the conduct of monetary policy.

First with respect to the reserve base, the introduction of the 

system of Competition and Credit Control entailed the replacement 

of the then existing reserve requirements (i.e. 8 % cash ratio and 

28% liquid asset ratio) with a single reserve ratio of 12.5% 

against banks' eligible liabilities 1 . Within the context of 

Competition and Credit Control the banks could acquire extra 

reserve assets either by increasing their share of a given total of 

such assets or alternatively by maintaining their share but 

increasing the total volume of reserve assets. The first method 

entails the banks buying reserve assets from non-bank holders of 

such assets. In practice the scope for such operations was likely 

to be limited because non-bank holdings were quite widely scattered
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and not particularly large relative to banking sector holdings (see 

e.g. Zawadski [1981]) Consequently such a purchase operation 

would probably have been quite expensive. The second method 

involved interplay between the banks and the discount houses. Two 

types of transaction can be distinguished; i) operations which did 

not involve any increase in the scale of the discount houses' 

business and ii) operations which increased the scale or nature of 

their business. With regard to the first type of transaction, bank 

lending to the discount houses took two basic forms; money at call 

(i.e a reserve asset) and market loans (i.e. a non-reserve asset). 

Hence when they were short of reserves, the banks could switch 

their lending from market loans to money at call. This resulted in 

an increase in the banks' holdings of reserve assets without 

altering in any significant manner, either their own or the 

discount houses' operations. As reported by Greenwells Special 

Monetary Bulletin dated 2/3/79 page 4, the banks took advantage of 

this method to achieve significant increases in their holdings of 

reserve assets (£800m in the banking month to mid October 1976, 

£586m in the banking month to mid August 1977 and £1689m between 

mid November 1977 and mid February 1978). With respect to the 

second type of transaction, the banks could arrange a swop of 

assets exchanging non-reserve assets for reserve assets with the 

discount houses - for example government debt with more than one 

year to maturity for debt with less than one year to maturity. 

Alternatively the banks could sell the discount houses non-reserve 

assets and provide finance for their purchase by way of money at 

call or short notice. The scope for this latter type of
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transaction was in fact restricted by two ratios imposed on the 

discount houses. First the discount houses had to maintain an 

'appropriate relationship' between the scale of their business and 

the size of their capital and reserves. Secondly there was the 

'undefined asset multiple' (i.e. the ratio of assets other than 

defined public sector debt to capital and reserves) which was 

restricted to a limit of 20. Furthermore expansion of the scale of 

their business in times of rising rates of interest could prove 

expensive to the discount houses because of the fall in capital 

values of some of their assets such as gilt-edged securities.

nevertheless, despite these caveats, it is clear that the banks 

could and did increase their holdings of reserve assets within the 

context of Competition and Credit Control. Consequently these 

reserve assets cannot be viewed as a surrogate monetary base. In 

contrast increased holdings of assets traditionally regarded as the 

monetary base-(i.e. notes and coins and balances at the Bank of 

England) could only be acquired with the acquiescence of the 

authorities.

A useful starting point for the discussion of the third point, 

i.e. the relevance of monetary policy to the determination of the 

money supply, is contained in the green paper "Monetary Control" 

(HMSO E1980]). This paper listed the main instruments of control 

of the money supply as i) fiscal policy, ii) short-term interest 

rates, iii) gilt-edged funding, iv) special deposits v) 

quantitative controls. The instrument most relevant to this
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discussion is number ii). Short-term interest rate control was 

achieved through the Treasury bill issue and MLR (originally linked 

to the Treasury bill rate but an administered rate after 1978). 

The technique adopted was to issue a quantity of Treasury bills in 

excess of the funds available to the market as estimated by the 

authorities. Consequently the discount houses were forced 'into 

the bank' to borrow funds so that the Bank could relieve the 

resulting shortage of funds at the structure of interest rates 

desired. In other words the supply of the monetary base became 

demand determined at the rates of interest desired by the 

authorities. Alterations in the rate of interest could be 

engineered by variations in MLR and the support, price. Clearly the 

Treasury bill rate and MLR would have a strong influence on other 

rates of interest and in particular other short-term rates of 

interest. Consequently the main method of controlling the growth 

of the money supply was to change rates of interest rather than to 

achieve changes in the size of the monetary base. Within this 

framework, the role of special deposits was generally taken to be a 

support towards the achievement of the desired structure of 

interest rates. A dissenting view is expressed by Bewley [1981] 

who claimed empirical support for the view that calls for special 

deposits led to a significant reduction in bank deposits. 

Nevertheless it is true that interest rates were also varied 

according to the state of the monetary aggregate. Given monetary 

targets interest rate policy was also a means of achieving these 

targets so that in practice monetary policy was in all probability



- 138 -

The conclusion reached from the discussion of these three 

factors is that the 12.5% reserve ratio was not a major determinant 

of the money supply during the period of Competition and Credit 

Control. Consequently the general strategy adopted is to assume 

that the authorities attempted to fix the Treasury bill rate by 

their daily intervention in the money markets. Given this rate 

(i.e. it is treated as exogenous tc the banking sector for 

estimation purposes) the banks demand a quantity of base assets 

which demand is met by the authorities. Similarly the banks demand 

public sector debt given the structure of interest rates.

Consequently the quantity of both the monetary base and also 

government debt held by the banks is demand determined. This 

strategy requires the public sector budget constraint to be 

specified in the following manner:

PSBE = Bond + Foreign + AH + Government (5.1)
sales exchange intervention

market in domestic
intervention money markets

Bond sales includes all forms of public sector debt to the non-bank 

private sector and to the banks. aH includes changes in holdings 

of monetary base by the banks and the non-bank private sector. 

Government intervention in the domestic money markets is the slack 

variable which ensured total demand for monetary base and public 

sector debt is satisfied given the Treasury bill rate of interest 

and the size of the PSBR. The banks are assumed to have some 

control over their supply of sterling loans and time deposits. The

a compromise between achieving a desired interest rate structure
and the money supply target.
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model will incorporate supply functions for these items by 

inclusion of equations specifying the rates of interest charged on 

bank loans and paid on bank deposits. A similar strategy was 

followed for the rate of interest on bank loans by Melitz and 

Sterdyniak C1979]. The remaining choice asset FB is given by the 

balance sheet identity (4.4).

5 . 3  E s t i m a t i o n

The methodology adopted is similar to that used in the 

estimation of the non-bank private sector. The functions are 

estimated in ratio form with banks' net holdings of overseas assets 

treated as the slack or residual asset in the balance sheet. 

Estimation was again carried out through the TSP programme using 

ordinary least squares (OLS), instrumental variables (IKST). 

Estimation results are reported in Tables 5.1 to 5.4. Seasonal 

binary coefficients are hot quoted. The estimation period runs 

from 1973<1) to 1980(4). Throughout the estimation process the 

interest rate variables RG and RM (i.e on government debt and the 

money market rate respectively) were treated as exogenous.

The banks supply of loans as a ratio to total liabilities is 

hypothesised to be a positive function of the loan rate (i.e., the 

higher the loan rate the more loans supplied) and a negative 

function of the return on competing assets (i.e., the higher the
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bond rate the smaller the quantity of loans supplied). The 

representative cross rate of interest was taken to be the exogenous 

Treasury bill rate although other rates of interest were tried as 

reported below. Consequently the estimating equation took the 

following form:

TBL/(D+OL) = oto + otiRL + OteRM + e (5.1) 
az < 0 < oh

where TBL = Total sterling bank lending

RL = Rate of interest on bank loans 

RM = Treasury bill interest rate 

OL = Other liabilities 

e = error term

For purposes of estimation equation (5.1) was inverted to obtain:

RL = Bo + Bi£TBL/(D+OL)] + B*RM + e' (5.2) 

where Bo = ao/oti

Bi.= 1/a, > 0Bz -  -oca/oci > 0 
e' = -(1/ai )€

The rationale underlying equation (5.2) may be summarised as that 

in order to achieve the desired structure of assets within the 

portfolio, the banks set the interest rate on loans in the light of 

i) the short term rate of interest fixed by the authorities and ii) 

the proportion of their portfolio held in the form of loans. This 

approach differs from that adopted in the macromodels surveyed in 

Chapter 2 which in general allowed for little scope for the banks' 

preferences in the determination of the supply of their loans.
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Estimation results are reported in Table 5. 1 and are generally 

quite satisfactory. The coefficients are correctly signed and 

apart from the constant term significantly different from zero at 

the 5% level of significance. The Durbin-Vatson statistic exceeds 

the upper critical value at the 5% level so that it is possible to 

accept the null hypothesis of zero autocorrelation. Tests for 

higher order correlation for this and other estimates are reported 

in Appendix 5.B.

A number of other variables were also tried as discussed 

briefly now. First, incorporation of special deposits as an 

independent variable failed to improve the performance of the 

equation. Second, it would be interesting to examine whether 

deposit liabilities and other liabilities have had different 

influences on the loan rate of interest. Separation of deposits 

and other liabilities also failed to improve the fit and 

performance of the equation. Third, the performance of 

additional/alternative rates of interest was examined. The use of 

the deposit rate instead of the Treasury bill rate was generally 

unhelpful since it rendered insignificant the coefficients of the 

lending variables i.e. TBL/(D+OL) etc. Further the role of the 

foreign rate of interest was also investigated as an additional 

variable. In most cases the coefficient on this variable was 

correctly signed but not significant. This is perhaps due to the 

high degree of correlation between the two rates of interest (i.e.
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Table 5.1 The Supply of Bank Loans 
Dependent Variable RL Mean Value = 0.1157

Constant RK LENRAT

OLS -0.0711 0.8733 0.1207
(2.83) (24.71) (3.31)

R2 0.9708, SSR 0.0007, S 4.24 DV 1.77

INST -0.0611 0.8806 0.1073
(1.79) (21.98) (2.14)

SSR 0.0007, S 4.24, DV 1.72

NB Lenrat = L/(D+0L)

Instruments: RM, LENRAT^-i , Constant
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RM and RC*) as evidenced by a simple correlation coefficient value 

of 0.829. Further estimates were therefore tried constraining the 

two coefficients to be equal. Given the consistently high "t" 

value of the estimated coefficient of RM it was perhaps not 

surprising that the estimated coefficient for the new synthetic 

variable (RM+RC*) was correctly signed and significant. However 

the explanatory performance of the equation deteriorated as 

evidenced by higher standard errors. For these reasons it was 

decided to adopt (5.2) as the specification of the equation 

determining the rate of interest charged on bank loans.

The supply of time deposits as a ratio to total liabilities is 

hypothesised to be a negative function of the own rate of interest 

(i.e., the cost of obtaining deposits) and a positive function of 

the yields on assets held against deposits. The representative own 

rate of interest was specified to be the London interbank sterling 

3 month deposit rate . This rate was chosen as opposed to the more 

traditional seven day notice deposit rate paid by the London 

Clearing Banks in view of the growth of liability management by the 

banks. In this connection it is interesting to note that the 

London Clearing Banks indicated to the Wilson Committee that 40% of 

sterling deposits were obtained in the wholesale interbank market. 

The yield on the corresponding earning assets was assumed to be 

that earned on the principal asset held i.e. loans in sterling. In 

addition it may be assumed that banks will be willing to increase
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their supply of time deposits if the return on foreign currency 

assets is increased. The resulting equation was therefore: 

DT/CD+OL) = ao + oti RD + otiRL + ouRC* + e (5.3)

ai < 0 < a 2 , a 3

where RD = time deposit interest rate

RC* = covered foreign interest rate 

other variables as before

Equation (5.3) was also inverted to obtain the rate of interest on 

deposits as the dependent variable:

RD = Po + MDT/(D+OL)] + J^RL + PsRC* + e' (5.4) 

where Pi = 1/oti < 0  

Pi = -otz/oti > 0

Ps = -OC3 /OC1 > 0

e' = -(l/oti)e

The rationale underlying the specification of (5.4) may be 

summarised in a similar manner to that described earlier for the 

loan rate, that is, in order to achieve the desired structure of 

liabilities within their portfolio, the banks set the rate of 

interest on time deposits according to i) the returns on assets 

held against deposits and ii) the proportion of their liabilities 

held in the form of interest bearing liabilities. Table 5.2 

reports estimation results for the rate of interest on time 

deposits. Early experimentation revealed that i) seasonal 

variables did not add to the explanatory power of the the various 

estimated equations and ii) the performance of the equation was 

improved when the coefficients Pi and p3 were constrained to be 

equal. The overall impression is that the various methods of
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Table 5.2 Supply of Bank Tine Deposits 
Dependent Variable RD Mean Value = 0.1190

Constant RL+RC* TDRAT P

OLS 0.0146 0.5388 
(0.88) (22.3)

-0.0659
(1.73)

R* 0.9428 SSR 0.0018 S 6.64 DV 1.33

OLS 0.0100 0.5313 
(0.45) (17.78)

-0.0511 
(0.99)

0.3301
(1.87)

R= 0.9129 SSR 0.0016 S 6.30 DV 1.81

IFST 0.0243 0.5510 
(1.32) (18.35)

-0.0944
(2.32)

SSR 0.0018 S 6.72 DV 1.34

IFST 0.0268 0.5625 
(1.00) (12.20)

-0.1062 
(1.82)

0.3154 
(1.79)

SSR 0.0017 S 6.47 DV 1.80

FB TDRAT = DT/CD+OL)

Instruments: Constant, (RL+RC*)t-i , TDRAT t.-1
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estimation produced broadly similar results. There is, however, 

evidence of first order serial correlation since in the absence of 

allowing for this in estimation, the Durbin-Vatson statistics lie 

in the indeterminate region. All the coefficients are signed in 

accordance with "a priori" expectations but it is noticeable that 

the coefficient for the variable DT/(D+OL) only verges on being 

significant at the 5% level - and even then only after allowing for 

the presence of first order serial correlation in the estimation 

procedure.

The rationale underlying the specification of the banking 

sector's demand for public sector debt within their portfolio of 

domestic assets is that the banks desire a normal ratio between 

their holdings of public sector debt and sterling loans. This 

ratio will not be a constant but will vary positively according to 

the gap between the rate of interest on on public sector debt and 

that on loans.(i.e., the more profitable holdings of public sector 

debt are in relation to loans):

BB/TBL = (RG-RL) + e (5.5)

pi > 0

where BB = banking sector's holdings of public sector debt 

other variables as before

Inclusion of the lagged dependent variable may be necessary to 

allow for lagged adjustment. Early experimentation confirmed that 

this was so. In addition the use of binary variables to capture 

seasonal influences was also tested using a standard F test. The 

null hypothesis that this set of variables did not contribute to
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the explanatory power of the estimating equation could not be 

rejected. Nevertheless, the equation performed better in some 

other respects with rather than without seasonal binaries. First, 

at least one of the binary variables was always significant at 5% 

level. Second, without seasonal variables, the constant term 

assumed what seemed to be an excessively important role. Third, 

the value of R2 fell marginally when these additional variables 

were excluded even though they did not add significantly to the 

power of the equations. Fourth, the coefficients for the other 

variables were more likely to be significant if accompanied by 

seasonal variables. Finally bank holdings of government debt may 

be expected to follow a seasonal pattern dependent on the flow of 

payments to the public sector.

The estimation results are reported in Table 5.3. The 

coefficient for the interest rate gap is always correctly signed 

and generally verges on being significantly different from zero at 

the 5% level of significance. The value of the Durbin "h" statistic 

approaches the critical value of 1.645 for the OLS estimate and 

just exceeds this figure for the instrumental variable estimate. 

The purging of first order serial correlation carried out for both 

estimation methods provides more satisfactory estimates.

The theoretical underpinning of the banking sector's demand for 

monetary base is, as stated earlier, that the authorities fix the 

Treasury bill rate of interest by their daily interventions in the 

money market. During the observation period the Bank of England
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Table 5.3 
Dependent

OLS

OLS

I E SI

INST

The Demand for Bonds by the Banking Sector 
Variable LnCBB/TBL) Kean Value = -1.337

Constant RG-RL Lagged p
Dependent
Variable

-0.3817 1.636 0.7203
(2.20) (1.77) (6.83)

R2 0.7426 SSR 0.1708 S 6.06 DV 1.56 (1.55)

-0.4362 1.981 0.6127 0.3061
(2.72) (1.84) (4.89) (1.67)

R2 0.6410 SSR 0.1599 S 5.86 DV 2.14 (-0.56)

-0.3303 1.825
(2.20) (1.62)

SSR 0.1710 S 6.07

-0.5325 2.839
(2.83) (1.90)

SSR 0.1631 S 5.92

0.7120
(6.52)

DV 1.54 (1.65)

0.5625 0.3611
(4.10) (2.02)

DV 2.15 (-0.67)

Instruments: Constant, RK, OL, T, Ln(BB/TBL) t-i , Seasonal Binaries
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operated so as to make the banking system short of cash with this 

shortage being relieved by the Bank at interest rates of its 

choosing. Given this framework the quantity of monetary base held 

by the banking sector was demand determined subject to the minimum 

ratio imposed by the authorities. It should therefore have been a 

relatively simple task to estimate a function of the general form: 

Ln(HB/D) = fio + 0iRM + e (5.6)

Pi < 0

In fact estimation proved difficult despite Howard's [1982] 

confident assertion that "in the present British monetary system 

the banks demand for cash reserves is a well defined and well 

behaved function of bank liabilities and a few other variables" 

(page 21). A reworking of Howard's methods applied to our data is 

shown as an appendix 5. A to this chapter. Two reasons may be 

perhaps advanced for our difficulties. First, intervention is on a 

daily basis whereas estimation is based on quarter ends. Second, 

the change in the system with the introduction of Competition and 

Credit Control may have meant that the banking system took some 

time to learn how the system worked. On the other hand it is 

interesting to note that the Bank of England reported that for the 

largest component of the monetary base "it has not been possible to 

find a stable econometric relationship between interest rates and 

cash balances in this country" (BEQB [1982] page 520). Similarly 

Johnston [1984], whilst finding support for interest rate 

responsiveness of i) the total monetary base and ii) cash holdings 

of the non-bank private sector, found little evidence that banks'
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holdings of till money or of operational balances at the Bank of 

England were sensitive to interest rate movements.

Representative estimates are presented in Table 5.4. The 

general picture is that it is possible to obtain reasonable 

estimates of the banking sector's demand for monetary base but only 

at the expense of severe first order serial correlation. Vhen this 

serial correlation is purged from the estimating equation the 

coefficient of the Treasury bill rate becomes insignificant. Even 

then the Durbin-Vatson statistic falls within the indeterminate 

range making it impossible to assert confidently that no first 

order autocorrelation remains. The same general picture is 

obtained when a time trend is included or the loan rate of interest 

substituted for the Treasury bill rate. Incorporation of the 

lagged dependent variable drastically reduces the significance of 

the constant term whilst at the same time bearing a coefficient 

which suggests implausibly long adjustment lags (in the region of 

11 quarters). At the same time no real improvement in the 

performance of the equation is obtained. Consequently it was 

decided to remain with the specification outlined in (5.6) because 

of our prior belief that interest rates affect the demand for 

monetary base by the banks but at that same time noting that this 

equation is one of the least satisfactory estimates in the model.

Initially it was intended to leave the banks' holdings of 

foreign assets as the residual element obtained from the balance 

sheet identity (4.4). Problems arose with this approach with
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Table 5.4 The Demand for High-Powered Money by "the 
Banking Sector

Dependent Variable Ln(HB/D> Mean Value = -3.385

Constant RM p

OLS -3.103 -2.112
(31.4) (2.88)

S= 0.1487 SSR 0.3876 S 3.54 DV 0.64

OLS -3.307 -0.3387 0.8408
(23.58) (0.4) (7.05)

R2 0.8668, SSR 0.1934, S 2.50, DV 2.697
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respect to simulation of the model because convergence was 

difficult to obtain (see chapter 7). Consequently it was necessary 

to estimate an equation specifying the banks’ net holdings of 

overseas assets (FB). Following a similar methodology to that 

adopted for non-bank private sector net holdings of overseas assets 

we assume that the banks wish to maintain, within their portfolio, 

a ratio of net overseas assets to domestic assets (FB/(TBL+BB)>.

This ratio will not be constant but will vary according to relative

rates of return (i.e., positively with the foreign rate of interest

and negatively with the domestic rate) so that the estimating

equation can be specified as:

FB/ (TBL+BB) = J3o + fliR*- + £*FP + £aRL + e (5.7)

Ps < 0 <

£i and Bi; were not constrained to be equal so as to 

allow for the fact that not all foreign investment is 'covered' 

against the risk of exchange rate changes. Partial adjustment can 

be allowed for by incorporating the lagged dependent variable on 

the right hand side of (5.7).

For period 1973(1) to 1980(4) equation (5.7) proved 

difficult to estimate since the estimated coefficients of the 

interest variables were invariably insignificant and also 

incorrectly signed. It was thought that perhaps these poor results 

were due to the impact of exchange controls so additional estimates 

were tried for the period 1980(1) to 1984(4). The ordinary least 

squares estimate (equation 1 in table 5.5) gave promising results 

with all variables (except the constant term) significant at the 5%
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Table 5.5 The Ratio of Met Overseas Assets to Domestic 
Assets for the Banking Sector

Dependent Variable FB/(TBL+BB) Mean Value = 0.0222

Constant R* FP RL Lagged p
Dependent
Variable

OLS 0.0116
(1.87)

0.1569 0.2711
(1.00) (1.55)

-0.2119 0.7448
(1.24) (4.22)

R* 0.6611 SSR 0.0023 S 18.92 DV (1.927) (0.28)

OLS 0.0099 0.2451 0.3613 -0.3207 0.9075 -0.4466
(2.06) (1.79) (2.29) (2.09) (6.73) (1.57)

R- 0.7322 SSR 0.0002 S 18.47 DV 1.587 (1.20)

INST 0.0103 0.4836 0.7021 -0.5391 0.07570
(1.16) (0.95) (1.09) (1.01) (3.23)

SSR 0.0004 S 25.23 DV 1.7995 (b/d)

INST 0.0097 0.1357 0.2180 -0.2008 0.8852 -0.3258
(1.92) (0.68) (0.93) (0.91) (5.90) (i.ll)

SSR 0.0002 S 19.37 DV 1.608 (1.24)

Instruments: Constant, FPt-i,R*,RM, FBt-i, Seasonal Binaries
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level or verging on significance. Estimates by the instrumental 

variable approach tended to remove the significance of the 

coefficients. Possibly this is attributable to the fact that 

instrumental variable estimates are in general not efficient and 

the beneficial property of consistency is asymptotic. However, it 

was decided to remain with the instrumental variables estimates 

though the non-logarithmic estimate (equation 4) was used as it 

tended to assist convergence of the model.

Table 5.6 presents estimated long-run elasticities of 

the dependent variables with respect to their various determinants.

Table 5.6 Long-Run Elasticities

Dependent Variable Variable Elasticity

RL RM +0.847
LEFRAT +0.681

RD RL +0.547
RC* +0.627
TDRAT -0.399

Ln(KB/D) RM -0.038

FB/(TBL+BB) R* +11.79
FP +0.65
RL -12.30

Two salient features of this table are worth comment. First, as 

noted earlier we have not obtained a satisfactory estimate for the 

high powered money demand function which is in any way sensitive to 

the rate of interest. Second, our bank supply functions leave a 

role for bank portfolio preferences over and above that
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attributable to the change in rates of interest engineered by the 

authorities. This contrasts with the common procedure adopted in 

most of the macroeconomic models surveyed in chapter 2 where the 

lending rate in essence follows a simple mark-up procedure on the 

"key" short-term rate of interest. It is also instructive to 

compare the estimates shown in table 5.6 with those obtained by 

Melitz and Sterdyniak [1979] who followed the same approach. The 

long-run elasticity of the loan rate of interest with respect to 

the ratio of loans to (deposits+net worth of the banking sector) 

was in the region of 0.52 against the figure of 0.68 reported for 

the similar variable lenrat reported in table 5.6. On the other 

hand the estimated coefficient for the money-market rate of 

interest just exceeded unity as against the figure of 0.87 shown 

in table 5.1 - the average value for the money-market rate of 

interest over the estimation period was not reported by Melitz and 

Sterdyniak. The methodology concerning the determination of the 

rate on time deposits is not the same for the two models so that no 

comparison is possible. Consequently, as is the case for the 

coefficients for the non-bank private sector portfolio behaviour, 

we do not claim that the estimated coefficients represent the 

precise population coefficients but rather that they are reasonably 

illustrative of those contained within these types of functions.
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Notes

1 Assets classified as reserve assets are detailed below:

i) Balances with the Bank of England (other than special 

and supplementary special deposits).

ii) British government and Northern Ireland government 

Treasury bills, local authority and commercial bills 

eligible for rediscount at the Bank (subject to a 

maximum of 2 percentage points out of the 12.5% in the 

case of the latter category).

iii) Money at call with the London money markets - mainly 

with the discount houses.

iv) British government stocks and government guaranteed 

nationalised industry stocks with one year or less to 

final maturity.
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Appendi x 5. A: The Demand for*
Monetary Base

Howard [1982] provides a fairly detailed study of the demand for 

monetary base over a similar period to that in this study 

(1971/1978 instead of 1973/1980) but using monthly data. The 

demand for monetary base function was specified to take the form 

(using our notation rather than that in Howard):

HB/D = a + <y0+yiRM)DS/P + (fo+YiRK)DT/P + 0LA/P +pRHB/P (5A. 1) 

where LA = liquid assets

RHB = required holdings of monetary base 

other variables as before

Howard also included additional variables in his initial 

theoretical specification but these were subsequently excluded on 

the statistical grounds of insignificance. Rearranging (5A.1) and 

assuming that p = 1 produces:

XR/D = oKD/P) - 1 + (yc-Yc>)k + (yi-Yi)kRK + 0LA/P (5A.2)

where XR = excess reserve holdings 

k = DS/D

other variables as before

Separate designation of liquid assets is not consistent with our 

classification of bank assets/liabilities as shown in the balance 

sheet listed in Table 5A.1. Similar remarks apply to the division 

of monetary base between required and excess holdings. A third
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minor difference arose from the fact that our equation was 

specified in nominal terms and this consequently eliminated the 

price level from (5A.2). These variations resulted in the

estimating equation taking the form:

KB = JSo + £iRK + PikKK + p^D-1 + £*k (5A. 3)

The signs of the partial derivatives of HB/D are 

shown below:

Variable Partial Derivative

RM Bi+kP* < 0

k B^+BaRM > 0

Results of estimating this equation using OLS is shown in Table 

5A.1. At first sight the coefficients seem well defined. The 

explanatory power of the equation is high but the Durbin-Vatson 

statistic falls in the indeterminate region (for levels of 

significance of 5%, 2.5£ or 1%) indicating the probable presence of 

positive autocorrelation. More serious objections concern the 

signs of the partial derivatives. Evaluation at the mean values of 

RK and k produce estimates of -0.00034 and -0.011 respectively. 

The coefficient for k is incorrectly signed with the implication 

that the higher the ratio of sight deposits to total deposits the 

less the quantity of monetary base demanded by banks. Similar 

results occur when estimation follows the instrumental variable 

approach or allowance is made for first order serial correlation 

(equations and 2 and 4 in table 5A.1). Introduction of a time 

trend failed to alter materially the results noted above or produce
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Table 5A. 1 Demand for High-Powered Money by the 
Banking Sector (Reworking of Howard's Results)

Dependent Variable Ln(HB/D> Mean Value = 0.0342

1 OLS

2 OLS

4 IFST

5 OLS

Constant RM kRM k Dt-i

0.0775 
(3.4)

-0.0045 
(2.4)

0.0103 
(2.4)

-0.1265 
(2.5)

471.3
(7.9)

*64 S 4. 97 DV 2.703

0.0795 
(5.0)

-0.0046 
(3.6)

0.0103
(3.4)

-0.1288 
(3.6)

452.6 
(1 1 .1 )

R* 0.9411 S 4.39 DV 2.01

-0.0043 
(4.5)

-0.0050 
(1 . 1 )

0.0115 
(1 . 1 )

-0.1425 
(1 .2 )

453.9
(4.4)

S 4.91 DV 2.703

0.0671 
(3. 1)

-0.0036 
(2 . 0 )

0.0080 
(1.9)

-0 . 1 0 1 2  

(2 . 1 )
466.2
(1 0 .6 )

S 4.39 DV 1.945

(1 -k) (RM-kRM)

0.0435 
(7.6)

-0.0005 
(2 .0 )

443.2
(6.7)

S 5.85 DV 1.865

0.0436 
(7.6)

-0.0005 
(2 .0 )

442.2

S 6 . 14 DV 1.845

P

-0.4542
(2.4)

-0.4834
(2.3)

Instruments: Time Trend, PSBR, RM, Constant, OL, Seasonal Binaries
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a statistically significant coefficient. This result contrasts 

with that obtained by Howard where a statistically negative 

coefficient was attached to the time trend.

Applying average values of RK and k to the equation estimated by 

Howard in his study suggests that the partial derivative of excess 

reserves to k was also negative. Howard fails to discuss the signs 

of the partial derivatives with respect to the estimation of the 

initial equation. Instead he goes on to consider the statistical 

significance of the coefficients (i.e. yo, y-1 , Yo and Yi etc). He 

discovered that only one of the estimated coefficients (i.e. y0) is 
not significant.

Eliminating yc> alters (5A.3) to:
HB = £iRM + jJskRM + 0sD" 1 + J3s (l-k) (5A.4)

with the following partial derivatives:

Variable Partial Derivative

RK a+(yi-Yi)k < 0

k -Yo+(yi— Yi)RK )* 0

The signs for the coefficients for this equation (including those 

omitted in our simplification noted earlier) were checked by Howard 

and found to be in accordance with the relevant theory. Our 

experience is different. Examination of the original estimated 

coefficients (i.e. yo etc) from the estimated equation 1 in Table
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5A. 1 showed that two coefficients (both Bo and Bi) were 

insignificant. Eliminating both these variables from (5A.2) 

produces:

HB/D = Be(RK-kRK) +B&D- 1 + (5A.5)

with the relevant partial derivatives being:

Variable Partial Derivative

RK Be = Yn < 0

k -Bs,-j3eRK > 0

The results of estimating equation (5A.5) are shown in Table 5A.1 

as equations 5 and 6 . Both equations using OLS and instrumental 

variable estimates yield similar results. The problem of the 

perverse sign of the partial derivative with respect to k remains 

(-0.038 for the OLS estimate). Neither equation shows any sign of 

serial correlation.

One further curiosity in Howard [1982] remains. Although using 

monthly data, only eleven seasonal variables were incorporated in 

the reported regression equation. In addition a constant term was 

tried "to allow fully for seasonal effects". The constant term was 

not significant. Ve tried regressions with an additional binary 

variable (making four in all) without a constant term. This did

not solve the problem of the perverse sign of the partial

derivative with respect to k. However, the inclusion of the

additional seasonal variable did render the coefficients for (1 -k)
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and (RM-kRM) statistically insignificant but left their signs in 

accordance with the results reported in Table 5A.1. The 

coefficients for all seasonal binary variables were statistically 

significant.

The conclusion drawn in this appendix is that reproduction of 

the results contained in Howard [1982] is difficult using quarterly 

data over the observation period in this study.
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Appendix 65.33: 
Autocorrelation Tests

The basis of the tests is precisely the same as that outlined in 

Appendix 4.B for the non-bank private sector. A summary of the 

tests is presented in Table 5.B1.

As far as first-order serial correlation is concerned the tests 

replicate the results of the Durbin-Vatson statistics. Three of 

the equations appear to be free of first-order serial correlation 

whereas, in line with the results noted in the main body of the 

text, it has not been possible to purge the high powered money 

equation of serial correlation despite the use of an 

auto-regressive estimation procedure. Turning now to the higher 

order statistics, it is not possible to state categorically that 

there is no evidence of serial correlation in view of the existence 

of two significant x2 statistics; i.e. fourth order for the RIB 

equation and second order for the RL equation. These blemishes 

appear to be relatively minor and may be attributable to the same 

causes as advanced in Appendix 4.B; that is exclusion of other 

expectational variables arising from the behaviour of the real

sector.
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Table 5B. 1

Hypotheses

Hull Alternative

p * = C  p i * 0 ,  p s : * 0 ,  p 3 * 0 ,  p . « * 0
p3r=0 pi #0, p2*0, ps*0

p s = C  p l * 0 ,  p s : * 0
p i  = C p 1 5*0

ED LBLL RL 

8.45711 2.458 1.876

0.972 0.004 2.636

0.651 3.916 6.512

0.010 0.574 0.007

LBHD

0 . 001

0.324

0.331

14.933H

H indicates significance at the the 5% level.
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Cliapter €> DAT A  DESCR I PT I OH

G  . 1 Data Sources

The data discussed in this section refer to the items contained 

in the balance sheets listed in chapter 4 with the same symbols 

being used. The two key sources of the data are; i) Financial 

Wealth data for the non-bank private sector - first published in the 

August 1961 edition of Financial Statistics and ii) Table 6.1 of the 

Financial Statistics which shows total assets and liabilities of the 

then-banking sector which was defined as the UK offices of all banks 

that agreed to observe a common ratio and other credit control 

arrangements, together with the banking department of the Bank of 

England and the institutions of the discount market - note that 

since 1951 this sector has been superceded by the new monetary 

sector which also includes the Trustee Saving Banks and the National 

Giro Bank.

The inclusion of the banking department of the Bank of England 

raises two main problems. First Bank of England holdings of 

government debt are included in lending to the public sector. It 

would not seem to be likely that these holdings are subject to the 

same type of motives that are relevant to those of the other 

institutions contained within the banking sector. Second, two
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important items are netted out in the consolidation of the banking 

sector's balance sheet. These are i) special deposits and ii) 

banks' balances at the Bank of England. To rectify this situation 

the Bank of England's holdings of public sector debt was deducted 

from, and the other two items added to the assets of the banking 

sector. Hate this still leaves holdings of net foreign currency 

assets by the banking department of the Bank of England in the 

banking sector's balance sheet. Ho adjustment has been made in 

respect of this item. Details of all adjustments to the raw data 

necessary to produce the data series appearing in the balance sheets 

described in chapter 4 appear in section 2 of this chapter.

A further caveat is necessary. Although the data refer as near 

as possible to the end of the quarter, there are some 

inconsistencies. For example some of the banking statistics refer 

to the last working day of the quarter whereas others refer to the 

third Wednesday of the last month of the quarter (except for 

December when it is the second Wednesday). These inconsistencies 

have been indicated in the data description which follows. All data 

is HOT seasonally adjusted.

1 Ml

The narrow definition of money includes 

circulation with the non-bank private sector

notes and coins in 

plus sterling sight
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deposits held by this sector with the banking sector. Figures were 

obtained from the Bank of England corrected for the various changes 

in definitions introduced over the years. The component notes and 

coins includes public sector holdings. Measurement is at the end of 

the quarter.

2 Monetary Base and Special Deposits
i Motes and coins held by the banking sector MCB

ii Banks' deposits at the Bank of England DB

iii Motes and coins held by the non-bank private sector NC

iv Special deposits (including supplementary special

deposits) held by banks at the Bank of England SPECD

These figures were all extracted from the details of the 

monetary base first published (as a whole rather than as individual 

components) in an article contained in the. March 1981 edition of the 

Bank of England Quarterly Bulletin (Table B). Measurement is at the 

close of business on the third Wednesday of the month (second in 

December). Prior to 1975, coverage of the figures of the breakdown 

between banks' till money and the residual in circulation with the 

non-bank public is not fully consistent with other statistics 

throughout the period but the inconsistencies are not thought to be 

large. Mote the figures will also not be consistent with those 

included under the heading of money in the financial wealth 

statistics because public sector holdings of notes and coins are 

included in the monetary base.
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3 Financial Wealth Data - Hon-Bank Private Sector

In very broad terms net financial wealth can be defined as the 

sum of financial assets, i.e. claims against other sectors 

(currency, bank deposits, government securities, net overseas 

assets) less liabilities to other sectors (i.e. bank loans). 

Preliminary estimates of non-bank private sector financial wealth 

for the UK were published by Grice and Bennett [19803 but these have 

been superceded by the publication of a more detailed series by the 

Central Statistical Office. A quarterly series covering period 1966 

quarter 4 to 1980 quarter 4 first appeared in the August 1981 

edition of Financial Statistics and is used for the purposes of this 

study.

The individual components of this wealth series are:

i Public Sector Long-Term Debt GILTS

This consists of British government and government 

guaranteed securities; Northern Ireland government stock; 

local authorities listed stocks; bonds and long-term 

borrowing in the form of loans and mortgages; securities 

issued by public corporations and other long-term debt of 

public corporations. Valuation is at market prices.



ii Fixed Price Public Sector Debt FPPSD

This second category refers to those assets whose market 

prices are relatively fixed. These assets are national 

savings; tax instruments; Treasury bills and local authority 

temporary deposits.

iii Overseas Assets OSA

Overseas government and municipal securities; debenture and

loan stock; ordinary and preference shares; direct 

investment; property holdings overseas; loans to overseas 

subsidiaries; advance and progress payments on imports and 

exports; other overseas trade credit and loans. Valuation 

is at market prices or book value after allowing for 

exchange rate changes.

iv Overseas Liabilities OSL

Debenture and loan stock; ordinary and preference shares; 

direct investment; advances on imports and exports; other 

overseas trade credit and loans. Valuation is at market 

prices or book value after allowing for exchange rate 

changes.

Bank Loans CL+LS)



- 170-

This covers domestic bank lending to the non-bank private 

sector; both in sterling and foreign currencies. The 

foreign currency lending in sterling reflects exchange rate 

fluctuations.

vi Honey (Sterling plus Foreign Currency) M05

This variable is defined as the non-bank private sector 

component of the M3 definition but of course excludes public 

sector deposits. Thus the series includes non-bank private 

sector holdings of notes and coins together with sterling 

and foreign currency sight and time deposits (including 

certificates of deposit) at UK banks except for finance 

houses' special deposits at the Bank of England.

vii Money (Foreign Currency) MRFC

This refers to holdings of bank deposits denominated in 

foreign currency.' Sterling valuation reflects exchange rate 

changes.

viii Residual Component RESID

This refers to the additional items which appear in the 

official series. These are: UK ordinary and preference 

shares (holdings and issues) Other domestic loans (lending 

and borrowing); Domestic trade credit (granted and
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received); Other domestic assets and liabilities; Accruals 

of taxes, rates and interest (payable and receivable); 

Public sector loans for house purchase. Valuation of all 

items is at end of period.

4 Bank Lending -to the Public Sector in Sterling BLPUB

Table 6.1 in the Financial Statistics shows total assets and 

deposits of the banking sector. Total assets are divided into bank 

lending to the various sectors in sterling and foreign currency. 

Consequently this variable refers to total bank lending by the 

banking sector to the public sector in sterling. Valuation is 

mainly at nominal values.

As noted earlier these figures:

i include public sector debt held by the Bank of England

ii exclude the banking sector's deposits (including special 

deposits) at the Bank of England.Adjustments have therefore 

been made to the raw data to exclude (i) and include (ii). 

Measurement is at the end of the quarter.

Sources of the individual figures are the following 

tables of the Financial Statistics:

1980(4) to 1981(4 Table 6.1
1979(4) to 1980(3) Dec. 1980 Table 6.1

1978(4) to 1979(3) Dec. 1979 Table 6.1

1976(4) to 1978(3) Dec. 1978 Table 6.3
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1974(1) to 1976(3) Dec. 1977 Table 6 . 6

1973(1) to 1973(4) Dec. 1975 Table 38

5 Bank Lending in Foreign Currency to the Public Sector

BLPUB$

Source the same as for 4 above. Total sterling value reflects 

exchange rate changes.

6  Bank Lending to the Hon-Bank Private Sector in

Foreign Currency LS

Source the same as for 4 above. Total sterling value reflects 

exchange rate changes.

7 Banking Sector: Foreign Currency Business

i Banking Sector Total Foreign Currency Assets FCA

ii Banking Sector Total Foreign Currency Liabilities FCL

The figures for assets include BLPUBS and SL. The source is the 

same as for 4 above. Total sterling value reflects exchange rate 

changes.

8  Bank Lending in Sterling to the Overseas Sector LOS

Source the same as for 4 above.

9 Sterling Bank Deposits from the Overseas Sector DOS

Source the same as for 4 above.
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10 The Covered Foreign Rate of Interest RC*

This consists of two components; i) the foreign rate of interest 

(R*) and ii) the forward premium (FP). The representative foreign 

rate of interest is the three month rate on Eurodollar deposits in 

London. The rates listed are representative middle market rates as 

recorded by the Bank of England during the late afternoon of the 

last working day of the period concerned. The forward 

premium/discount on dollars (three months) in London - expressed as 

a percentage per annum - is the middle market rate as recorded by 

the Bank of England during late afternoon of the last working day of 

the period concerned. The specific figures were obtained from 

various issues of the Bank of England Quarterly Bulletin - apart 

from the period 1973 (1) to 1974 (4) which were obtained from the

Bank of England Statistical Abstract vol. 2 :

1980 4 March 1981 Table 18

1980 3 December 1981 Table 2 0

1980 2 September 1980 Table 18

1979 4 to 1980 1 June 1980 Table 18

1979 3 December 1979 Table 19

1979 2 September 1979 Table 18

1979 1 June 1979 Table 19

1978 4 March 1979 Table 18

1976 1 to 1978 3 December 1978 Table 29

1975 1 to 1976 2 December 1976 Table 28



- 174 -

11 Rate of Interest on Public-Sector Debt EG

The representative rate of interest on public sector debt was 

taken to be the calculated redemption yield on five-year government 

stock. Sources of the individual figures were obtained from the 

same sources as detailed for 1 0 above.

12 Interest Rate on Bank Lending EL

Since 1971 the rates of interest charged by banks on loans have 

been linked to their own individually declared base rates. Normally 

these base rates are the same for each bank due to competitive 

forces. In some cases, however, different rates have been recorded 

and in this case the rate selected is the mid point of the range. 

Measurement is at the end of the period and the source of the 

individual figures was the 1982 Annual Supplement to Economic Trends

13 Treasury Bill Rate of Interest EM

(Money Market Rate of Interest)

This rate refers to the average rate of allotment at the weekly 

tender expressed as an annual rate of interest. The sources of the 

individual figures is the same as for 1 0 above.

14 Rate of Interest on Time Deposits RI>
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This rate of interest is taken to be the Inter-Bank sterling 3 

month deposit rate. The rate quoted is the mean of the lowest bid 

and highest offer on the last working day of the period. It was 

felt that this rate was more appropriate than the traditional 7-day 

deposit rate in view of the increasing use made by the banks of the 

inter-bank money market as a source of funds. The source of the data 

is the same as for 1 0 above.

15 Holdings of Public Sector Securities by the Bank of 

England Banking Department. BCB

These figures refer to holdings of government securities by the 

Banking Department of the Bank of England. Measurement is at close 

of business on the third Wednesday of the month (second in 

December). Sources of the data are various issues of Financial 

Statistics as follows:

1979 2 to 1980 4 May 1981 Table 6.3

1978 3 to 1979 1 October :1979 Table 6 . 1

1977 2 to 1978 2 December 1978 Table 6 . 1

1976 4 to 1977 1 December 1977 Table 6 . 1

1975 4 to 1976 3 December 1976 Table 6 . 1

1974 4 to 1975 3 December 1975 Table 35

1973 4 to 1974 3 December 1974 Table 35

1973 1 to 1973 3 December 1973 Table 35
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16 Consumer Expenditure at Constant and Current Prices

C0M75 & COM

This data was used to obtain the implicit price index used in 

the study to deflate nominal variables wherever appropriate. The 

source of the data on consumer expenditure was the 1982 annual 

supplement to Economic Trends

17 US Consumer Price Index USP

The data were obtained from various issues of International

Financial Statistics Item 6L 

converted into 1975 = 100):

1977 1 to 1980 4 

1975 1 to 1976 4 

1973 1 to 1974 4

as follows (with the ' base being

March 1981 

March 1979 

March 1977

18 The Exchange Rate S ~ '

The $/£ exchange rate was obtained from the following editions of 

the BEQB. Measurement was at the close of trade on the last working 

day of the month

1980 4 March 1981 Table 18

1980 3 December 1981 Table 20

1980 2 September 1981 Table 18

1980 1 June 1980 Table 19

1979 4 March 1980 Table 19
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1979 3 December 1980 Table 19

1979 2 September 1979 Table 18

1979 1 June 1979 Table 14

1978 4 March 1979 Table 14

1977 4 to 1978 3 December 1976 Table 29

1975 4 to 1977 3 December 1977 Table 29

1974 1 to 1975 3 December 1975 Table 28

1973 1 to 1973 4 December 1974 Table 29

1972 4 September 1974 Table 28

19 Balance of Payments Statistics

The two main balance of payments statistics series (the current 

account and changes in reserves) were obtained from Table 126, 1982 

Annual Supplement to Economic Trends

6.2 Generation of Data

The following adjustments were necessary to obtain the principal 

series used in the model described in the balance sheets listed in 

chapter 4:

i Sight Deposits (DS) were obtained by deducting notes and coins 

held by the non-bank private sector from Mi;

i.e.DS = Ml - NC
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ii Tine deposits are obtained by deducting the non-bank private 

sector's holdings of money denominated in foreign currency and 

Ml from their holdings of money; 

i.e.DT = MOM - MONFRC - Ml

Similarly M2 was obtained from the identity:

M2 = Ml + DT

iii Sterling deposits held by the non-bank private sector follow 

automatically by adding DS and DT;

i.e. D = DS + DT

iv Monetary base held by the banking sector is derived by adding 

the banking sector's holdings of nates and coins to their 

deposits at the Bank of England;

i.e.HB = DB + RCB

v Bank lending in sterling to the KBPS is obtained by deducting 

from total bank lending to the private sector their borrowings 

in foreign currency;

i.e. L = (L+L$) - LS

vi Total bank lending in sterling refers to the sum of lending to 

the non-bank private sector and to the overseas sector;

i.e. TBL = L + LOS
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vii The definition of bank lending to the public sector used in this 

study excludes all such lending carried out by the banking 

department of the Bank of England and also holdings of monetary 

base by the banking sector. It is therefore equal to total bank 

lending to the public sector minus i) lending by the banking 

department of the Bank of England and ii) holdings by the 

banking sector of notes and coins - it will be recalled that 

banking sector deposits at the Bank of England have already been 

netted out;

i.e. BB = BLPUB - BCB - HCB

viii The banking sector's net holdings of foreign currency assets is 

derived by subtracting total foreign currency liabilities from

their total foreign currency assets; 

i.e. FB = FCA - FCL

ix Other liabilities of the banking sector is treated as the sum of 

the residual items of their balance sheets. It therefore 

consists of non-deposit liabilities and all other components not 

explained within the model, for example Bank of England lending 

to the banking sector;

i.e. OL = HB + BB + TBL + FB + SPECD - D

x As far as is possible net overseas assets of the non-bank 

private sector refer to all holdings of assets and liabilities 

denominated in foreign currency irrespective of the originating
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source of the asset or direction of the liability; 

i.e. F = OSA + MONFRC - OSL - LS

xi Hominal financial wealth was defined as:

V = M 2 + B - L +  RESID

In turn the non-bank private sector's boned holdings were 

obtained by adding together their holdings of gilt-edged 

securities and fixed price debt 

i.e. B = GILTS + FPPSD

xii The residual element of the balance of payments (Other) was 

obtained as the gap between identified items within the balance 

of payments identity 

i.e. Other = ARes - CA + aF + aFB

6.3 Data Consistency

In view of the widely different sources of the data, it was 

considered advisable to check the data for consistency. One such 

check used was to compare the figures obtained for bank lending from 

the Financial Statistics with those derived from the wealth series 

referred to in the previous sector. The two series yielded 

approximately equal figures and summary statistics of a comparison 

between the two series is shown below:
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Table 6. 1

Correlation coefficient 0.9998

Root Mean Square Error 826(2.1%)

Mean Absolute Error 811(2.1%)

Mean Error 811(2.1%)

Fraction of Error due to Bias 0.964

Fraction of Error due to Different Variation 0.001

Fraction of Error due to Different Co-variation 0.034

A second consistency check was carried out by comparing the 

sterling money series held by the non-bank private sector derived 

from the wealth series with that obtained from the Financial 

Statistics by adding notes and coins plus sterling bank deposits 

(both held by the non-bank private sector). As can be seen from the 

details shown below in Table 6.2, the equality between the two 

series was approximately satisfied given timing difference between 

the two series - notes and coins are as per the banking statistics 

(i.e generally the third Wednesday of the month) and the other 

series refer to the end of the period.
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Table 6.2

Correlation Coefficient 0.9994

Root Mean Square Error 453(1.1%)

Mean Absolute Error 271(0.6%)

Mean Error -262(0.6%)

Fraction of Error due to Bias 0.336

Fraction of Error due to Different Variation 0 . 011

Fraction of Error due to Different Co-variation 0.653

These two consistency checks provide gratifying support for data 

consistency although, in the case of the first check, the small 

error is consistently signed in one direction i.e. biased.

€> . 4 Data

A listing of the raw series of data necessary to derive the 

variables used in the model now follows:



1973 1
1973 2
1973 3
1973 4
1974 1
1974 2
1974 3
1974 4
1975 1
1975 2
1975 3
1975 4
1976 1
1976 2
1976 3
1976 4
1977 1
1977 2
1977 3
1977 4
1978 1
1978 2
1976 3
1976 4
1979 1
1979 2
1979 3
1979 4
1980 1
1980 2
1980 3
1980 4
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Kl ICB DB SC SPECD
in £m £m £m £n

12940 644 2 0 2 3948 728
13832 685 268 4089 754
13520 735 247 4091 1098
13967 806 195 4369 1439
13382 692 290 4327 1351
13801 753 236 4499 884
14163 775 290 4639 922
15457 872 300 5068 928
15426 754 359 5089 943
15901 797 297 5305 966
16773 786 304 5501 980
17483 862 322 5730 989
17801 737 265 5809 983
18920 768 378 6072 1 0 0 0
19227 785 272 6319 1043
19467 814 326 6531 1806
19566 741 317 6505 1027
20410 867 310 6792 1055
22049 774 335 6995 1 1 1 0
23659 952 428 7581 1185
24270 778 267 7559 1246
24762 835 399 7862 656
26046 822 369 8200 641
27535 967 423 8731 1009
27495 817 426 8725 2
27892 917 477 8846 741
28957 865 497 9156 ' 772
30046 996 .. 462 9714 805
29173 8 6 8 378 9498 132
29743 889 473 9739 242
29791 926 676 9882 0

31230 1043 487 10255 0



LS
£m

2568
2619
3029
3436
3759
3984
4132
4373
4332
4963
5477
5605
5889
6246
6879
6994
7456
7630
7595
7421
7870
8318
8213
8088
8248
8329
8297
8326
8847
9195
9200
8852
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KOI JCDFFBC
£m £m

26264 1099
27751 1072
30150 1320
32486 1432
32930 1773
33977 2180
34851 2500
36728 2398
36413 2519
36965 2342
38580 2765
39231 2939
39150 3115
40735 3487
42934 3966
43750 3896
42979 4220
44849 4583
45769 4327
47722 4151
49255 4469
51600 5123
52829 4862
54999 4800
54635 4585
57687 5043
59115 4737
61933 5202
62111 5625
66426 5658
68874 5646
73346 6081

BLPUB BCB
£m £m

7627 1085
7966 1136
8513 1455
9277 1675
7928 1686
7502 1 1 0 1

7666 1248
8907 1248
8055 1418
9617 1261
11254 1360
11966 1405
11406 1375
11302 1478
11908 1546
11801 1905
10815 1449
11316 1599
12134 1516
13632 1591
12954 1797
11723 1046
12132 1370
13478 1848
11605 1550
12590 1394
13409 1477
14980 . 1462
12864 615
14323 574
14546 534
17325 446



DOS
£m

2807
3035
2821
2959
2902
3383
3637
3686
3500
3717
3723
3825
3995
3721
3947
3967
4170
4528
4877
5606
5634
5245
5458
5476
6085
6632
7034
8475
8914
10091
10897
11477

L
¿m

20241
21541
23622
25899
27073
28585
29360
30250
30272
30137
30122
30123 
30627 
32122 
33540 
34923 
35678 
37075 
37652 
38499 
39526 
41860 
42591 
43967 
46399 
49155 
50584 
52681 
55501 
59099 
61928 
62833
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FCA FCL
im

28734 28061
29713 29040
35694 35089
40512 39892
44957 44329
47558 46989
48001 47235
50319 49397
51647 50809
57512 56836
63611 62824
67195 66170
72476 71333
79890 7881
87323 85902
92222 90770
92655 91521
96554 94944
98118 96824
95062 93833
100593 99146
103971 101844
106927 104779
112077 109947
111579 109581
115122 113555
127493 126336
134258 132666
145823 144478
143085 141132
143568 141777
153318 152027

LOS
£m

1654
1744
1912
1967
2072
2117
2138
2256
2132
3273
3275
3184
3529
3795
3996
3831
3746
3926
4086
4237
4857
5149
5176
5089
5014
4999
5089
5074
5497
6100
6916
7879
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RC* RG
% %

1973 1 11.43 1 0 .
1973 2 10.93 1 0 .
1973 3 14.94 1 1 .
1973 4 16.82 1 2 .
1974 1 19.44 14.
1974 2 16.43 15.
1974 3 15.40 15.
1974 4 18. 15 17.
1975 1 12.08 13.
1975 2 10.78 14.
1975 3 11.35 14.
1975 4 10.91 14.
1976 1 9.84 13.
1976 2 14.36 13.
1976 3 16.69 14.
1976 4 15.28 13.
1977 1 9.25 1 1 .
1977 2 8.96 1 2 .
1977 3 6 . 2 1 9.
1977 4 6.59 9.
1978 1 7.60 1 0 .
1978 2 11.53 1 1 .
1978 3 13.09 1 1 .
1976 4 12.56 1 1 .
1979 1 12. 04 1 0 .
1979 2 14.07 1 1 .
1979 3 14.15 1 0 .
1979 4 16.68 1 2 .
1980 1 16.53 1 2 .
1960 2 16.77 1 0 .
1980 3 ■ 15.66 1 1 .
1980 4 14.41 1 1 .

RL RK RD
% % X

9.50 8.06 9.94
8 . 0 0 7.02 8.13

1 1 . 0 0 1 1 . 2 0 13.25
13. 00 12.76 15.81
13.00 12.300 15.50
1 2 . 00 11.50 13.44
1 2 . 00 11.24 11.75
1 2 . 00 11.24 12.56
10.38 9.55 9.94
9.50 9.68 9.69

1 0 . 00 10.73 10.62
1 1 . 0 0 10.89 10.72
9.50 8.56 8.50
10.50 11.26 1 1 . 2 2

1 2 . 00 12.74 12.81
14.00 13.97 14.37
9.50 9.57 9. 12
8.50 7.60 7.75
7. 00 5.37 5.84
7. 00 6.39 •6 . 6 6
6.50 6.08 6.94

1 0 . 00 9.49 1 0 . 16
1 0 . 0 0 9.38 9.69
12.50 11.91 12.44
13.00 11.78 1 2 . 1 2
14.00 13.79 14.07
14.00 13.82 14.16
17.00 16.65 17. 06
17.00 16.97 18.57
17. 00 16.32 17. 13
16. 00 14.86 15.94
14.00 13.45 14.84

42
33
45
26
69
3701
45
68
77
17
56
75
68
86
81
64
36
45
58
20
89
50
79
27
18
91
15
20
91
09
56
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RESID GILTS FPPS OSA
£m £m £a £n

1973 1 230 15202 9162 21205
1973.2 -149 15930 9526 21303
1973 3 -1057 15431 9607 2 1 1 2 2

1973 4 -997 15409 9668 21627
1974 1 -1487 14873 9764 21775
1974 2 -1977 15592 10068 21993
1974 3 -3306 16305 10521 21641
1974 4 -3895 115152 10702 21633
1975 1 -3698 19005 10397 22424
1975 2 -3850 19176 10449 23669
1975 3 -4205 20759 10876 23834
1975 4 -4467 22772 10939 24930
1976 1 -3750 24505 11273 27303
1976 2 -3813 25579 11238 28590
1976 3 -5343 25066 11687 29467
1976 4 -5479 28103 11237 30940
1977 1 -5585 32934 12089 29160
1977 2 -4596 32835 12439 29490
1977 3 -4168 39850 12837 29332
1977 4 -3736 41139 12968 29680
1976 1 -3313 39530 13362 29621
1978 2 -2553 39733 13366 30996
1978 3 -2466 40773 13843 32661
1978 4 -4641 41378 14378 32628
1979 1 -4893 46888 15829 38872
1979 2 -5477 47612 16433 40083
1979 3 -7943 51215 16641 42701
1979 4 -9627 . 49755 14940 44636
19S0 1 -7315 51489 15078 46513
1980 2 -7048 56514 15687 47910
19S0 3 . -6865 59731 16004 49231
19SC 4 -7938 60283 16961 50706

OSL
£m

11905
12472
12749
13477
14261
14669
14810
15423
15888
16847
17825
19073
20138
20782
20897
21530
22819
23316
24316
•24501
24943
25269
25739
26309
29734
31514
32383
32730
33554
34478
35528
35864



1973 1
1973 2
1973 3
1973 4
1974 1
1974 2
1974 3
1974 4
1975 1
1975 2
1975 3
1975 4
1976 1
1976 2
1976 3
1976 4
1977 1
1977 2
1977 3
1977 4
1978 1
1978 2
1978 3
1978 4
1979 1
1979 2
1979 3
1979 4
1980 1
1980 2
1980 3
1980 4
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BLPffBS COI
ím

91 10560
328 11068
611 11591
909 12540
1172 11552
1388 12640
1488 11820
1980 13510
2278 14276
2509 15872
2675 16662
2648 17939
2793 17063
3022 18029
3388 19054
3530 20806
3986 19667
3995 20766
4188 21949
3751 23619
3657 22985
3431 23743
3143 25383
3151 26836
2967 25892
2662 28199
2493 30164
2325 32462
2233 31593
2053 32424
1621 34661
1485 36725

COI75 ÜSP
Index

15925 79.9
16257 81.6
16733 83.4
17417 85.4
15403 87.7
15914 90.2
13501 93.0
14975 95.7
15617 97.4
16073 98.9
16224 1 0 1 . 1

16835 102.7
15456 103.7
15845 105.0
16358 106.6
17156 107.6
15389 109.7
15635 1 1 2 . 1
16247 113.7
17312 115. 0
16248 116.9
16458 1 2 0 . 0
17353 1 2 2 . 8
18163 125.2
16828 128.4
17763 132.8
17932 137.2
18886 141.2
17447 146.7
17130 152. 0
18041 154.8
18836 158. 9



1973 1
1973 2
1973 3
1973 4
1974 1
1974 2
1974 3
1974 4
1975 1
1975 2
1975 3
1975 4
1976 1
1976 2
1976 3
1976 4
1977 1
1977 2
1977 3
1977 4
1976 1
1978 2
1978 3
1978 4
1979 1
1979 2
1979 3
1979 4
1980 1
1980 2
1980 3
1980 4
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CA ARES
An la

-376 72
- 2 0 380

-260 -254
-325 30
-856 -33
-847 116
-747 189
-823 167
-624 142
-334 -410
-526 -170
-37 -217

- 1 1 2 178
-339 -354
-243 -61
-187 -616
-635 3197
-456 1158
570 3227
480 2006

-439 -46
298 -2026
441 54
639 -311

-930 955
-181 6 8

384 152
-136 -116
-225 457
-162 140
1209 -223
2384 -83
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CHAPTER 'T THE MODEL AS A
W H O L E

Ve commence by discussing in sections 1, 2 and 3 additional 

functions imposed on the model namely i) the linkage between the 

exogenous Treasury bill rate of interest and the rate on government 

bonds; ii) valuation effects on financial assets due to changes in 

both rates of interest and also exchange rates and iii) 

determination of the exchange rate. A complete listing of the 

model is presented in appendix A. In section 4 we describe the 

forecasting methodology adopted for the projection of the exogenous 

variables necessary to obtain the rational expectations solution to 

the model. The performance of the model is reviewed in section 5 

and finally,in view of the large number of charts contained within 

this chapter, they are presented together in appendix B.

T  . 1 The Term St-ruchur-e of
Interest Rates

According to the preferred habitat theory of the term structure 

of interest rates, the long-term interest rate can be described by 

current and expected future short-term interest rates and liquidity 

premiums - see Holden, Peel and Thompson [1985]. More precisely



- 191 -

assuming one period rates of return with interest rates measured at 

the beginning of the period:

Cl+RLRt.)r‘ = (1+RSt,) (1+EtRSt.-. i+Li )..... (l+EcRSt.*r,-i +L..-T ) (7. 1 )

where RLR = long-term rate of interest 

RS = short-term rate of interest

Li = liquidity premiums with i = number of years ahead 

Provided RL, RS and the various Li are small fractions C7.1) may be 

approximated by:

RLRt. = (1 /n) (RSv+Ei-RSi.-̂  i . . +Et.RStti-,-i +La+L3+___+Ln-i ) (7.2)

Assuming constant liquidity premiums (7.2) may be further 

simplified to :

RLRt = (1/n) (KSi+EcRSi, - 1 +---+EtRSt.-,-,~ i )+L (7.3)

In the context of this model the long-term rate of interest is 

represented by the five year rate on gilt-edged securities (RG> and 

the short-term rate by the rate on Treasury bills (RM). Hence 

(7.3) may be written more precisely as:

RGt = (1/20) (RKt+E-i_RKt-i-i . . . +Et_RMt-. i 9)+L (7.4)

Moving (7.4) forward one period produces:

RGt- 1 = (1/20) (RKi + i +Et+i EMt.- a+. . + E ^ , RKi.- , S+Et *i RM^ao) +L (7.5) 

Subtracting (7.4) from (7.5) and rearranging produces:

. ARG = (1/20) (ARM+ (E-l-h  RK^a-EtRMt-* a) + . + (Et+i RMt~ao-Et.RKi.-n ) (7.6)

It should be noted that apart from the last term all other terms 

are either actual changes in RM or the change in its expected 

value. The further simplifying assumption is made that any change 

in the information set, i.e. news, produces the same quantitative
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change in all current and expected future rates so that ARM = 

(Ec♦ tRMt-*:r-E<.RK<.-*2:-) etc. Applying this assumption to (7.6) and 

noting that the effect of the last term (i.e. Et* iRMt + ao-EtRMt.-1 ) 

is likely to be dwarfed by the other terms produces the following 

term structure equation for simulation purposes:

ARG = ARM (7.7)

The starting value for RG is taken to be RM+0.007 where 0.007 

represents a constant liquidity premium and is measured by the 

average excess of RG over RM during the estimation period. 

Consequently (7.7) may be written in the form used for simulation 

purposes:

RG = RK + 0.007 (7.7a)

7.2 Valuation Effects on
Financial Wealth

For estimation purposes the domestic component of the non-bank 

private sector's wealth was valued at market prices and therefore 

included valuation effects arising from the impact of changes in 

the rates of interest on the market price of securities. Similarly 

the foreign component (F) also incorporates the effects of exchange 

rate changes. In contrast the banking sector's holdings of public 

sector debt are valued at acquisition cost for balance sheet 

purposes - in line with the valuation of the other items of their 

balance sheet such as bank lending. Simulation of the response of
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the endogenous variables to external shocks requires valuation 

effects to be incorporated within the model since these provide a 

potentially interesting component of the transmission mechanism.

This can be achieved by changing ¥ into an endogenous variable 

for simulation purposes. A simple way of achieving this is to

determine V according to its lagged value plus the valuation 

effects due to interest and exchange rate changes and the additions 

arising from the public sector borrowing account and the current 

account of the balance of payments. For the domestic component 

this was simply specified as:

VALD = X(FDAt-i(RGt-RGt-i)/RGt-i>) (7.8)

where X is a fraction representing i) the proportion of DAS held 
in non-fixed price debt and ii) the average maturity of 

outstanding debt.

It is not likely that the fraction X would remain constant over 

time but, on the other hand, it is unlikely that a violent 

distortion of the truth will occur by assuming a constant X. A
variety of values of X .were experimented with and ultimately a 

value of 0. 15 was selected.

For the original data the balance of payments was closed through 

the construction of a new synthetic exogenous variable "OTHER" 

which reflected the gap between the official financing component 

and the sum of the current account and the other two capital flows 

endogenous to the model i.e. F and FB. The balance of payments 

identity now becomes:
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AF = CA - ARES - AFB + OTHER (7.9)

The procedure adopted was to incorporate a valuation effect which 

ensured equality between the original series for F and this new 

synthetic series which incorporated the valuation effect by 

simultaneously making a corresponding adjustment to the variable 

OTHER. The valuation effect itself was estimated as:

VALF = p*{Ft.-i»<LnSi.-LnSt-i )) (7.10)

where p is a fraction representing the fact that not all 

overseas assets/liabilities are denominated in foreign currency. 

The value of p was arbitrarily fixed at 0.5.

Using (7.8) and (7.9) the definition of net financial wealth 

becomes:

V = V\--, + PSER + CA - ARES - AFB + OTHER

— 0.15*((RG l—RG -l—i)/RGt—i)*FDAt- i ) +
0.5*iLnSt-LnS, . - 1 )*Ft.-i) (7.11)

V .3 The Exchange Rate

The exchange rate in this model is determined by interaction 

between i) the definition of the forward premium, ii) the non-bank 

private sector's demand for net overseas assets and iii) the 

balance of payments identity. First, as noted in chapter 4.2, the 

forward premium is defined as the gap between the expected and 

current spot exchange rates so that:
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FP = 4*(E,.LnSi.~1 - LnSi) (7.12)
where FP is expressed at an annual rate.

This permits the current spot exchange rate to be specified as:

LnSt = EtLnSfi - FP/4 (7.13)
A function to determine FP can be obtained by using the definition 

that RC* = R* + FP and then inverting the estimated demand equation 

(i.e equation (4.14) for which the estimation results are reported 

in Table 4.8) for net overseas assets by the non-bank private 

sector so that:

FP = po - (RGt-R*t> + 8 iLn(F/RMK - paLn(F/FDA)*.-i (7.14)

Finally it is possible to obtain the change in the non-bank 

private sector's holdings of net overseas assets from i) the flow 

addition due to the current account surplus and ii) the stock 

valuation effects attributable to exchange rate changes. 

Rearranging (7.9) produces:

F = Ft.-i + CAt. - ARESl - AFBl + OTHER,. (7.15)
The specification in (7.13) to (7.15) ensures that the exchange 

rate is determined by the interaction of all the asset market 

equations not just by the balance of payments capital flows 1 and 

hence is consistent with the asset market approach to exchange rate 

determination and the main thrust of Kelitz [1984].

7 . 4 Generation of Exogenous
Variables
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Eighteen exogenous variables are used in the model. Of these 

variables, one consists of a time trend and three are seasonal 

binary variables. Generating processes for these variables are 

purely mechanical, i.e. 1 + Tt-i for the time trend and D*.-* for 

the seasonal binary variables. Special Deposits is a government 

policy variable and it was decided to represent this variable by a 

random walk. One other variable needs further comment. In the 

model PEXF is treated as exogenous. As far as forecasting

exogenous variables is concerned, it is only necessary to forecast 

either the price level or the rate of inflation since the forecast 

for one implies values for the other. Ve provide below a process 

for the generation of forecasts of the price.level which imply a 

forecast for PEXP given by:

APEXP = LnCPIt.-* - LnCPU (7.16)

For the remaining thirteen variables predicted values were

obtained using ARIMA processes (see for example Box and Jenkins

[1970]). Graphs of the original series together with details of

the autocorrelation (ACF) and partial autocorrelation functions

(PACF) are shown in figures 7.1 to 7.32. By examining the graphs

of the series (to observe any change of mean or variance) and

checking the ACF and PACF's to see if they decline for long lags, a
\

decision can be made on whether each series is stationary. It 

appears that RK (see figures 7.12 and 7.24), OTHER (see figures 7.7 

and 7.19), B0F(=ARES) (see figures 7.8 and 7.20), PSBF. (see figures 

7.10 and 7.22) and CA (see figures 7.9 and 7.21) are stationary. 

The remaining series, R* (see figures 7.1 and 7.13), LnYEXF (see
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figures 7.2 and 7.14), P (see figures 7.3 and 7.15), LOS (see 

figures 7.4 and 7.16), OL (see figures 7.5 and 7.17) RESID (see 

figures 7.6 and 7.18) and USP (see figures 7.11 and 7.23) are 

non-stationary and so are differenced to remove the trend. This 

appears to make R* (see figure 7.25), LnYEXP (see figure 7.26 ), P 

(see figure 7.27 ), LOS (see figure 7,28 ), OL (see figure 7.29) 

and RESID (see figure 7.30) all stationary, but in the case of USP 

(figure 7.31) the ACF implies there is still a trend. Second 

differencing gives stationarity (see figure 7.32).

Subsequently a search was made for an appropriate ARIMA process 

of the order (p d q). Various combinations of p and q were tried 

with values ranging from 0 to 2 inclusive so as to ascertain the 

"best fit". The selection criteria were i) the smallest value of 

the residual sum of squares; ii) the significance of the estimated 

autoregressive or moving average coefficients; iii) the lack of 

significance of the autocorrelation and partial autocorrelation 

coefficients of the residuals and iv) parsimony. The third 

criteria is necessary to ensure the residuals are free from 

information content so that the correlation coefficients should not 

be significantly different from zero.

The selected processes are shown in Table 7.1 with the relevant 

autocorrelation and partial autocorrelation coefficients of the 

residuals being shown in tables 7,2 and 7.3 respectively. 

Estimation was achieved through use of the MIKITAB computer 

package. For the uncovered foreign rate of interest (R*), the best
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Table 7.1 Exogenous Variables Generating Processes

Variable ARIMA
Process

HA (1) AR (1) Constant SSR RMS of 
of SSR 
as a % 
of Mean 
Value

RF 0 1 1 0.4411
(2.58)

0 . 0 2 26.0 ;

LnYEXF 0 1 1 

(4 ” ' difference)

0.3837 
(2.09)

0 . 0 1 1.3

CPI 1 1 0 0.8567 
(8.87)

188.14 2 . 0

LOS 1 1 0 0.5330 
(2.94)

3389431 8 . 6

OL 1 1 1 0.8746
(5.58)

1.0015 
(22.59)

14215740 5.6 "r
RES ID O i l -0.3001 

(1 .6 6 )
921397 22.7

PSBR 1 0  1 -0.9299 
(4.78)

-0.6121 
(2.19)

176.5
(0.45)

29134848 60.6

USCFI 0 2 1 0.3876 
(2.25)

17.36 6.9

CA 0 0 1 0. 3876' 163.9 9845851 536.8 :

Processes for RM, OTHER, and BF are modelled as random walks
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TABLE 7.2 AUTOCORRELATION COEFFICIENT OK RESIDUALS

standardUlEKICltNIS em ir degrees1 2 3 It 5 6 7 Ü 9 10 11 12 13 lit 15 1/ n freedroHK -0.019 -0.133 0.120 0.239 0.124 -0.112 0.006 0.023 -0.01/ -O.U49 -0.114 -0.097 -0.061 -0.040 -0.129 0.180 30LRYEÏP O.IW -0.133 -0.133 -0.366 0.169 0.392 0.088 -0.030 -0.164 -0.394 0.003 0.039 0.141 0.153 -0.264 0.192 26CM -0.402» .032 -0.176 .232 -0.104 -0.099 -0.179 .219 .069 -0  .211 .066 .096 .097 -0.222 .021 0.180 XLOS -0.206 -0.008 .107 -0.082 .036 -0.220 -0.071 .107 -0.307 -0.067 .267 -0.012 -0.053 -0.065 -0.103 0.180 XOL -0.367 .286 -0.109 0.246 -0-283 .327 -0.407» .222 -O .19 4 .176 -0.261. .332 -0  .244 .094 -0.092 0.180 XPtSID -0.079 -Ù.18Q -0*036 .126 -0-162 - 0 . 1 7 1 -0.026 .067 .124 -0  .068 -0.048 .100 .074 -0.264 -0.118 0.180 X
PEER -o.on -0.01.1 -0.090 -0.390* .046 -0-147 .141 •183 .167 -0  .101 -0.112 -0-079 1 © . ro * .267 -0.025 0.189 27IB CPI .060 -0.369 .211 .212 .213 -0.168 .168 .001 -0.289 -0  .067 .214 .061 -0  .318 -0.107 ,106 0.183 29

LA .103 .098 -0.017 .202 .067 -0.097 -0.080 .216 .063 .108 -0-091 .162 .015 -0.062 -0.167 a m 31

• Indicates cnefficlerit significantly different fruit 2ero. (Type I error = 0.06)

critical
t
value 

0.367 

lUVO 

0.367 

0.367 

0.367 

0.367 

0.387 

0.376 

0.362
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TABLE 7.3 PARTIAL AUTOCORRELATION COEFFICIENTS OF RESIDUALS

standard critical
COEFFICIENTS error degrees t

m e n a i 1 2 3 1« 5 6 7 a 9 10 1 1 12 13 i t  15 1/ n freedom value

w -0.019 -0.133 0.117 0.232 0.179 -0.062 -0.030 -0.104 -0.080 -0.047 -0.096 -0.109 -0.057 -0.016 -0.066 0.180 X 0.367

LHYEÏP 0.169 -0.167 -0 .0 » -0.358 0.312 0.230 -0.018 -0.104 0.045 -0.282 -0.005 -0.249 0.238 -0.129 -o . 102 0.192 26 0.396

CPI -O;4Q2»-0.155 -0 .2 1 2 .056 -0.000 -0.180 -0-350 -0.123 .072 -0.220 -0.094 -0.012 .011 -0.176-0.124 0.180 X 0.36/

LOS -0.206 -0.062 .099 -0.041 .015 -0.235 -0.167 .048 .050 -0.073 .235 .054 -0.094 -0.155 -o  .140 0.180 X 0.X7

OL -0.367 .175 .050 .211 -0.178 .143 -0.269 -0.043 -0.005 .069 -0.056 .137 .034 -o.199-0.011 0.180 X 0.X7

ICSID -0.079 -0.167 -O.06B .006 -0.199 -0.107 -0.137 -0.058 0.121 -0.054 -0.089 .019 .021 -o .207 -o  .146 0. IÜ0 X 0.367

PS» -0.011 -0.041 -0.091 -0.398» .01A -0.231 .0/1 .006 .224 -0.260 .081 -0.116 -0.097 .163 -0.048 0.189 27 0.387

US CPI .060 -0  .374 .309 .005 .073 -0.122 .064 -0.090 -0.151 -0.007 .089 .092 -0.251 -0.131 -0.173 o.iaj 29 0.375

CA .103 .009 -0.035 .202 -0  .03<i -0.152 -0  .054 .236 -0.011 . 1U2 -0.063 .079 -0  .01(8 -0.091 -0 . 100 0. IT/ 31 0.36?

• Indicates coefficient sigiiftianUy dlffeunl finn zero. (Tyro 1 error = 0.06)
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process was an ARIKA <0 1 1). Alternative representations using 

autoregressive functions failed to obtain estimates of the 

relevant coefficients which were significantly different from zero 

at the 5% level. An exception to this occurred in the case of an 

ARIKA (2 1 2) process but this was rejected on the grounds of 

parsimony in view of the fact that the additional restrictions 

failed to improve significantly the fit as evidenced by an observed 

X* of 5.87 against the critical 5% value of 7.815 using the test:

= n*ln(S::,-/S-u ) (7.17)

where r = number of restrictions

S*r= restricted sum of squares 

S^l.,= unrestricted sum of squares 

n = number of observations

There is no evidence of exploitable information in the residuals 

since none of the relevant coefficients listed in Tables 7.2 and

7.3 approach the critical value. Nevertheless the representation 

is not completely satisfactory given the rather high value of the 

relative root-mean square of the residuals shown in the last column 

of Table 7.1.

In the case of LnYEXP. it was necessary to fourth difference the 

original series prior to seeking out the best ARIKA process in 

order to eliminate the seasonal influence. Again an ARIKA ( O i l )  

process provided the best fit. The relative root-mean square of 

the residuals is very satisfactory. None of the coefficients 

listed in Tables 7.2 and 7.3 are significantly different from zero 

for LnYEXF but a few coefficients do approach the critical value.
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The position with the P series is that the ARIMA (1 1 0) process 

meets all the criteria with the exception that the first order 

autocorrelation coefficient is significantly different from zero. 

Consequently it is not possible to assume that the residuals are 

pure white noise and information free. An ARIMA ( O i l )  process 

also yielded a significant estimate of the relevant coefficient but 

with a higher sum of squares of the residuals. Other processes 

failed to converge after twenty five iterations.

The selected best fit model for LOS is ( 1 1 0) which provides a 

satisfactory estimate. The estimated coefficient is significantly 

different from zero with a reasonably low relative root-mean square 

of the residuals. The appropriate correlation coefficients 

displayed in Tables 7.2 and 7.3 provide no indication of any 

remaining information content within the residuals. ARIMA (0 1 1) 

and ( 1 1 1 ) processes also provided estimates of the relevant 

coefficients, which were significantly different from zero. In the 

case of the moving average process, the sum of the squares of the 

residuals was greater than that achieved through the use of the 

first order autoregressive process. The use of the additional 

restriction in the (1 1 1 ) process failed to provide a significant 

reduction in the value of the sum of squares as evidenced by the xa 

test. Turning now to the other liabilities of the banks (OL) the 

selected process is an ASIMA (1 1 1). Both coefficients are 

statistically significant and the degree of fit, as evidenced by 

the relative root-mean square of the residuals, is good. Values of 

p and q higher or lower than 1 produce coefficients which are not
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significantly different from zero. However examination of the 

relevant autocorrelation coefficients contained in Tables 7.2 and

7.3 suggest that the residuals may not be pure white noise. 

Several coefficients verge on significance at the 5% level and one 

coefficient exceeds the critical "t" value. Estimation of the 

process for RESIP proved to be more problematic. Examination of 

the time profile of the series exhibited in figure 7.6 suggests a 

non-stationary series with a negative time trend. The evidence 

from the autocorrelations depicted in figure 7.16 is less clear 

cut but nevertheless first differencing does seem to be necessary 

(see figure 7.30 ). Difficulty was experienced in estimating a 

satisfactory ARIKA process and it was pertinent to note that the 

estimated moving average (1 ) coefficient is not statistically 

different from zero. In addition the quite high relative root-mean 

square of the residuals indicates a not-very high explanatory 

power. In contrast the residuals appeared to be white noise. The 

performance . of the other ARIMA processes were even less 

satisfactory with either coefficients with a lower degree of 

significance or the estimation process failing to converge within 

twenty five iterations. On balance therefore, given the revealed 

time profile of the series, it seems preferable to use an ARIKA (0 

1 1 ) process as compared with the alternative of a random walk 

which implies a constant value throughout the forecast period.

The series for PSBR exhibits a strong seasonal pattern so that 

as for LnYEXP it was necessary to fourth difference the series 

prior to seeking out an appropriate ARIKA process. The best
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process turned out to be an ARIJiA (1 0 1). The estimated 

coefficient is significantly different from zero and the residuals 

are largely free from information content - one autocorrelation and 

one partial autocorrelation coefficient are significantly different 

from zero. The major drawback is the high relative root-mean 

square error of the series, In part this is due to the presence of 

positive and negative values which produces a relatively low mean 

value with a high variability (mean 1779 and standard deviation 

1043). An ARIXA ( 1 0 0 )  process produced similar results but with 

a marginally higher sum of squares of the residuals. Other 

processes failed to converge within twenty five iterations or 

resulted in non-significant coefficients.

Turning now to the US consumer price index, as noted earlier it 

was necessary to twice difference the series and an ARIKA ( 0 2 1 )  

process produced the best results. The moving average coefficient 

was significant at the 5% level and the explanatory power of the 

process was high as evidenced by the low relative root-mean square 

of the residuals. Hone of the two sets of autocorrelation 

coefficients for this variable contained in Tables 7.2 and 7.3 are 

significantly different from zero at the 5% level but two 

coefficients are only very slightly below the critical "t" value. 

Therefore it is not possible to say with complete certainty that 

the residuals are free of information content. Other processes 

yielded at least one estimated coefficient which was not 

significantly different from zero or alternatively failed to 

converge within twenty five iterations. The explanatory power of
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the estimated generating process for CA was extremely low as 

evidenced by the very high relative root-mean square of the 

residuals. As is the case for PSBR this is partly due to a series 

with positive and negative values resulting in a low mean but with 

high variability (mean 106 standard deviation 671). In other 

respects the estimated process was satisfactory. The estimated 

coefficient was significantly different from zero at the 5% level. 

Examination of the various correlation coefficients in Tables 7.2 

and 7.3 yields no evidence of information content. An ARIKA (1 0 

0 ) process also produced a significant coefficient but with a 

marginally higher sum of squares of the residuals. Combinations of 

autoregressive and moving average processes produced at least one 

insignificant coefficient.

Finally it was not possible to derive satisfactory ARIMA 

processes for the variables RM, OTHER and BOF. In no cases were 

the coefficients near an acceptable level of significance. 

Consequently it was decided to model these processes as random 

walks.

V. 55 Evaluation of -file ModeX

Vithin the relevant literature, there are no clear and 

unambiguous criteria according to which macroeconomic models can be
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evaluated. Criteria often used include:

i) Comparison with Time Series Models

ii) Ex Post Forecasts

iii) Ex Ante Forecasts

Methods (ii) and (iii) can be employed within the sample period and 

outside the sample period. As Matthews [1985] notes evaluation of 

ex post forecasts can be criticised on the grounds that the degree 

of exogeneity varies between models whereas ex ante forecasts 

reflect not only the character of the model but also the ability of 

the model user. Evaluation of models using within period sample 

period data runs the risk of over-using sample period data. Fair 

[1979] notes a further difficulty with regard to outside sample 

period forecasts in that "it is an unfortunate characteristic of 

macroeconomic models that the coefficients can change substantially 

as the sample period changes ...... "(page 705).

'Ex Ante' tracking exercises are subject to further 

difficulties. The first concerns the projection of the exogenous 

variables. As is customary, in this model these processes were

estimated by ARIMA methods. Clearly market operators would have

additional knowledge to that revealed by the time series analysis 

so as to forecast the future path of the exogenous variables. In 

other words, ARIMA processes on their own are unlikely to provide 

'best' forecasts of the exogenous variables. A more subtle 

difficulty with respect to the forecasts arises from the fact that 

the ARIMA processes themselves were estimated over the whole sample 

period and may therefore not have been known to market operators.
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More correctly these processes should have been estimated over a 

period prior to the sample period and therefore the implied 

assumption is made that we are estimating processes which were 

already in existence and known to market operators. A second 

problem occurs because our forecasts ignore the stochastic 

component of the time series estimates. Hendry and Richard [1982] 

point out that if the model is stationary, such forecasts would 

simply tend to the mean of the relevant series unless the series of 

exogenous variables was continuously updated. Consequently, in the 

absence of such updating, the historic track will explain none of 

the variance of the observed series even if the model is the true 

data generating mechanism. Finally Hendry and Richard [1982] 

demonstrate also that an examination of historic tracking errors 

may not substantiate the validity of the model even if it is the 

'true' model generated by the data because the accuracy of the 

simulation track depends on "the extent to which the selected model 

attributes .data variance to factors which are outside the model 

irrespective of whether or not such factors really are strongly 

exogenous in practice" (page 29).

Hevertheless, provided these defects are kept in mind, it is 

argued that tracking exercises still provide some indication of the 

validity of the model as a whole as distinct from that of the 

individual equations examined in chapters 4 and 5. The following 

exercises were carried out using the 'RATEXP' computer package - 

see for example Matthews, Marwaha and Pierse t1981]:
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i) Simulation using actual values oi exogenous variables and 

actual subsequent observations of the expected variables 

(i.e perfect foresight)

ii) True rational expectations forecasts

In the case of (ii) above the method adopted was similar to that

outlined in Matthews [1985]. The projections of the exogenous

variables were used to produce a four-period ahead forecast in the 

following manner:

Et-Jt.i = Ea^i/Q^-n ) (7.18)

Et-oY^x = f" (Et-i Xt.-n ; Et-xYt*»,,) (7.19)

i = 1,2,3,4

where Q = the information set 

Y = endogenous variables 

X = exogenous variables

The process was then repeated for the whole sample period with the 

information on the exogenous variables being updated at each

forecast. This also requires specification of the terminal

condition ~. The procedure adopted was to use the definition of 

the real exchange rate and to forecast the future real exchange 

rate by way of a simple time trend and using the forecasts of the 

domestic and US price levels derived from the ARIMA forecasts 

discussed earlier. The actual equations used were:

Et.LnSx -,1 = LnUSPt-e i-LnFt^i-RealLnSi -̂1 (7.20)

with RealLnS being defined as:

RealLnS = LnUSP - LnP - LnS (7.21)

The precise version of the model used was that listed in 

appendix 7. A. This involves one alteration to the estimated
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equations as discussed in chapters 4 and 5. As noted earlier the 

assumption of equality between domestic and foreign rates of 

interest facilitated the estimation of the bank lending equation. 

It was felt, however, that the own rate of interest should have a 

stronger impact on the demand for bank loans than that for the 

competing source of loans. Consequently this assumption was 

imposed on the relevant equation by adjusting the two estimated 

coefficients but it should be noted that the adjusted coefficients 

still lie within a 95% confidence interval of their original 

(equal) estimates.

Examination of the tracking errors concentrated on variables 

considered to be of significance within the context of the 

theoretical model discussed in chapter 3. These are i) notes and 

coins (EC); ii) two definitions of money (K1 and M2); iii) domestic 

bank lending to the non-bank private sector in sterling <L) iv) the 

rate of interest on bank loans (RL) and the exchange rate (LS). 

Figures 7.33 to 7.62 show the behaviour of the actual and model 

forecasts of these variables. Further examination of the tracking 

errors concentrated on the following summary statistics comparing 

the actual and model predicted values of key variables:

i) The Root Mean Square Error

i.e. <1 (Px-A^/n)**

ii) The Mean Absolute Error
{EIPi-Ail/n)

iii) The Mean Error

(I (Pi-Ai)/n>



- 210 -

Iv) The Theil Inequality Coefficient 

(I<Pi-A,>*/EAi*>

v) The correlation coefficient between the actual and model

predicted variables.

where Pi and Ai refer to predicted and actual values respectively 

Greater importance was attached to measures Ci), Cii> and (iv) as 

opposed to (iii) since the latter can be quite small due to 

negative and positive errors offsetting each other by chance. 

Similarly a high value for the correlation coefficient can be 

recorded even if the prediction is biased. The Theil inequality 

coefficient has a minimum value of 0 but no upper limit. The 

relevant statistics are shown in Tables 7.4 to 7.8.

Ve now examine the results of simulations of the model. These 

results are reported in Tables 7.4 to 7.8. The first simulation 

uses actual observed values of both the exogenous variables and 

LnS-t-i noting that this experiment represents perfect foresight. 

The statistics incorporated in Table 7.4 seem satisfactory with 

relatively low forecast errors. The tracking performance of the 

model is depicted in Figures 7.33 to 7.38 inclusive. Again the 

results seem to be adequate. The second set of simulation results 

reported in Tables 7.5 to 7.8 cover dynamic rational expectations 

solutions of the model with the terminal condition for the expected 

exchange rate being given by (7.20) and (7.21). Thus these 

simulations test not only the performance of the model but also, in 

addition, the ability to forecast values of the expected exchange 

rate used as terminal conditions. For the quantity variables the
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summary statistics reported in Tables 7.5 to 7.8 seem satisfactory. 

As would be expected the errors tend to become larger as the 

forecasting horizon increases. In general higher order forecasts 

induce higher order serial correlation. Thus forecast errors will 

be correlated up to the length of the forecasting horizon-1. This 

will lead to higher variances and, therefore, forecast errors.

A similar pattern is revealed in Figures 7.39 to 7.42, 7.45 to 

7.46, 7,51 to 7,54 and 7.57 to 7.60 for one period, two period, 

three period and four period ahead forecasts but it is noteworthy 

that the prediction for bank lending produced one outlier for each 

of the simulations when substantial under-prediction occurred. 

Charts 7.41, 7.47, 7.53 and 7.59 reveal a similar, if less 

pronounced, picture for M2. These errors occur in the one/four 

period ahead forecasts starting from 1977 quarter 1 when the model 

failed to converge. These were the only simulations where 

convergence was not achieved so little weight should be attached to 

these errors. The results for the bank lending rate of interest 

are less satisfactory .and relatively high forecasting errors are 

recorded in Tables 7.5 to 7.8. A similar picture is revealed in 

Figures 7.43, 7.49, 7.55 and 7.61.
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Table 7.4 Static Simulation: Actual Exogenous Variables

1974Quarter 3to 1979Quarter 4

r % RMS % MAS %ME TIC

ÏC 0.996 2.4 2.0 -1.4 0.0006

Ml 0.996 2.6 2.2 -1.5 0.0007

M2 0.993 2.8 2.6 -1.8 0.0008

L 0.993 3.1 2.6 -1.3 0 . 0 0 1 0

RL 0.979 4.8 3.9 -0 . 6 0 . 0 0 2 2

LnS 0.890 7.3 6 . 1 -0.9 0.0053

where r = correlation coefficient between actual and predicted 

values

%RKS = % Root Kean Square Error 

%KAS = % Kean Absolute Error 

7.KE = % Kean Error

TIC = Theil's Inequality Coefficient



- 213 -

Table 7.5 Static Simulation: Rational Expectations
One period Ahead Forecasts
1974Quarter 3to 1979Quarter 4

r % RMS %MAS %KE TIC

NC 0.987 3.4 2 . 8 0 . 6 0 . 0 0 1 1

Ml 0.986 3.7 2.9 0 . 1 0.0013

M2 0.978 3.7 3.2 -0 . 8 0.0013

L 0.971 5.0 3.7 -0.4 0.0024

RL 0.796 14.2 10.9 1 . 6 0.0194

LnS -0.540 26.9 22.9 -7. 1 0.0766

where r = correlation coefficient between actual and predicted

values

'¿RMS = % Root Kean Square Error 

%KAS = % Mean Absolute Error 

7.KE = % Mean Error ..

TIC = Theil's Inequality Coefficient
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Table 7.6 Static Simulation: Rational Expectations
Two Period Ahead Forecasts
1974Quarter 3to 1980Quarter 1

r % RKS 7.KAS %KE TIC

NC 0.981 4.6 3.5 2.4 0.0002

K1 0.982 4.5 3.7 1.8 0.0002

K2 0.974 4. 1 3.3 -0.5 0.0017

L 0.959 7.3 4.9 -0.8 0.0051

RL 0.641 19.4 16.9 3. 1 0.0384

LnS -0.692 27.2 23.7 -7. 0 0.0721

where r = correlation coefficient between actual and predicted

values

%RKS = % Root Kean Square Error 

%KAS = % Kean Absolute Error 

%KE = % Kean Error

TIC = Theil's Inequality Coefficient
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Table 7.7 Static Simulation: Rational Expectations
Three Period Ahead Forecasts
1974Quarter 3to 1980Quarter 2

r % RMS '¿MAS '¿ME TIC

NC 0.964 6.87 5.3 4.2 0.0045

Ml 0.970 6.3 5. 1 3.5 0.0038

M2 0.973 4.3 3.6 -0 . 1 0.0018

L 0.955 8 . 8 6.4 -1.3 0.0074

RL 0.432 26.5 2 2 . 1 5.2 0.0654

LnS -0.675 26.4 23.5 5.9 0.0680

where r = correlation coefficient between actual and predicted

values

%RKS = % Root Mean Square Error 

%KA£ = % Kean Absolute Error 

'¿ME = % Mean Error

TIC = Theil's Inequality Coefficient
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Table 7.8 Static Simulation: Rational Expectations
Four Period Ahead Forecasts
1974Quarter 3to 1980Quarter 3

r % RMS 7.KAS %KE TIC

FC 0.930 9.7 8 . 1 6 . 6 0.0091

Ml 0.951 8.3 6.5 5.3 0.0066

M2 0.969 4.7 4.1 0 . 6 0 . 0 0 2 1

L 0.947 10.3 8.3 -1.9 0.0099

RL 0.340 29.0 24.8 6 . 8 0.0781

LnS -0.768 26.6 23.3 -4.8 0.0685

where r = correlation coefficient between actual and predicted

values

'/»RMS = % Root Mean Square Error 

7.MAS = % Mean Absolute Error 

%ME = % Mean Error

TIC = Theil's Inequality Coefficient
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Finally turning to the forecast errors for the exchange rate 

which can only be described as poor (see Tables 7.5 to 7.8 and also 

figures 7.44, 7.50, 7.56 and 7.62). It should however be

remembered that this variable is forecast by the equation:

LnSt = EtLnSt.^1 - FP/4 (7.13)

and no doubt the inadequate performance reflects to a large extent 

the inability to forecast the required terminal conditions for 

Ei.LnSt+1 with any degree of precision. It will be recalled that 

the predicted value of the expected real exchange rate is obtained 

by a simple time trend and we show below summary statistics for the 

relationship between the actual and predicted values during the

observation period:

R~ 0.504

RMS 0.170(25%)

MAS 0.146(17%)

ME -0.187(27%)

where the same abbreviations are used as in Tables 7.4 to 7.8 

and the figures in brackets represent percentage errors 

A second reason for this deficiency is that the simulations were 

carried out under the assumption of a pure float whereas the 

authorities intervened in the markets during this period 3. This 

view is substantiated by comparing these errors with those obtained 

using actual values for EtLnSt--i described in table 7.4.

The tentative conclusion drawn from this analysis is that the 

model gives a reasonable representation of the UK financial system 

during the relevant observation period.
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Ncbes

1 This arises because of the ratio log(F/SDA) used as the

dependent variable in the original equation for holdings of net

overseas assets held by the non-bank private sector. For

example a once-and-for-all increase in domestic wealth due to a 

rise in the PSBK causes the exchange rate ($ per £) to rise as 

foreign assets and domestic money are substituted for bonds in 

portfolios.

2 Fuller discussion of terminal conditions is contained in chapter

8 . 2 . 3

3 Eearney and MacDonald [ 1985] also note the poor fit of a

rational expectations simulation over approximately the same 

time period. They argue that the actual rate would have 

followed the path of the rational expectations simulation if the 

"information about the Thatcher experiment been known in 

advance"(page 2 0 ).
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Appendlx 7 . A

The Instrumental variable estimates are used with the sole 
exception of the banks' demand for monetary base for which 
estimation was by ordinary least squares only. The entire model
was re-estimated by the full Information maximum likelihood method 
with all the slope parameters contained in the Information set so 
as to obtain new estimates of the constant terms. As noted in the 
main body of the text, the non-bank private sector net overseas 
asset equation was inverted to obtain the forward premium as the 
dependent variable with the actual net holdings of overseas assets 
being obtained from the balance of payments identity. Variables 
are as defined before with the exception of the seasonal binaries 
Dl, D2 and D3. Full details of the abbreviations used follow the 
listing of the equations/identities.

Bon—Bank Private Sector Portfolio Equations

E.l LHCD = 10.342 + 0.4541RD* - 0.5892LnYEXP - 0.1606LnRVt. +

0.5085LICDt_-i + 0.0018T - 0.0417D1- 0.0277D2 - 0.0290D3 

p = -0.4392

E.2 LKTD = 3.658 - 1.121RDt. - 0.2484LnRV* + 0.3534APEXP* +

0.0014T + 0.9752LKDt_, - 0.0302D1 - 0.0407D2 - 0.0196D3 

p = -0.3626
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E. 3 LKBA = 3.887 + 2.753 (RD-RG) t. - 0.6026LnRVt- 0.0165T +
0.0498LKBAi.~i - 0. 0697D1 - - 0.0373D2 - 0.0351D3 
p = 0.4759

E.4 LBLA=-1.9979 - 1.456RUH + 0.900RCtU + 0.1485LnRVt + 0.0004T 
+ 0.7793LBLAi-i +0.0115D1 4 0.0131D2 - 0.0123D3 

E. 5 FP= -1.0979 - (R*t - RGt) 4 0.0800Ln(F/NDA> t
0.0482Ln(F/EDA><.-1 - 0.0056D1+ 0.0037D2 - 0.0120D3 

H = imposed coefficient

Banking Sector Portfolio Equations

E.6 RL = -0.0611 + 0.8806RJL + 0. 1073LEETRATt.
E. 7 RD = 0.0183 + 0.5625 (RL+RC* ) t - 0. 1062TDRA7t. 

p = 0.3154
E.8 LBKD=-0.5953 - 0.3387RKt - 0.1019D1 - 0.0392D2 - 0.0562D3 

p = 0.8408
E. 9 FBt/(TBL+BBK = -0.0049 4 0.4836RS 4 C.7021FPt -0.5391RU

4 0. 7570 (FB/ (TEL+BB)) t.- i + 0.0020D1 + 0.0052D2 + 0.0001B3

Term Structure

E.10 RG= RK + 0. 007

Valuation Effect

E ll V = EDAt-i + PSBR-t - 0. 15*{ (RGt-RGv-i )/RGt-1} 4 Ft-i
4 CAt. -  BFt 4 OTHER*. - (FBt-FB* -i ) + 0.5* i.LnSi.-LnSt--. )*Ft - ■,
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Log of the Exchange Rate

E.12 LnSt = EtLnSt-n - FP/4

Identities

1 . 1 FC = <Exp(LNCD))DS Notes and coins
1 . 2 Ml = <Exp(LMTD))DT Narrow money
1.3 DS = Ml - NC Sight Deposits
1.4 M2 = (Exp(LMBA)>B Broad Money
1.5 DT = M2 - Ml Time Deposits
1 . 6 L= <Exp(LBLA))DAS f Bank lending to nbp
1.7 D=DS + DT Total £ bank deposits
1 . 8 TBL = L + LOS Total £ bank lending

1.9 HB=<Exp((LBKD)D Bank’s monetary base
I. 1 0 EB=OL+D-HB-FB-SPECB Bank's holdings of

bonds
I. 1 1 F=CA-BF+OTHER-<FBc-FBt-i)+Ft-i Inverted balance of

+ 0.5* (LnS-t~LnSt-i )->F-t-i payments identity

I. 1 2 DAS = E + M2 nbps gross domestic

assets

I. 13 B= V - M2 - F - RESID + BL nbps bond holdings

1.14 LnRV = Ln(V/P) nbps real financial

wealth

I. 15 RC:’ = R* + FP covered foreign rate

of interest
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1. 16 HDA = DAS - L

1.17 LEFRAT = TBL/CD+OL)

1.18 TDRAT=DT(D+OL)

nbps net domestic 

assets

banks lending ratio 

banks time deposit 

ratio

Endogenous Variables

B bonds held by the nbps

BB bonds held by the banking sector

DAS nbps gross domestic assets

D total sterling bank deposits

DS sight deposits held by the nbps

DT time deposits held by the nbps

F net overseas assets of the nbps

FB net overseas assets of the banks

FF forward premium on $

HB monetary base held by banking sector

L sterling bank lending to the nbps

LBED Ln(HB/D)

LBLA Ln(L/DAS)

LBLL Ln(BB/TBL)

LKBA Ln(K2/B)

LEID Ln(Ml/DT)

LFCD Ln(FC/DS)

LnS Ln spot exchange rate (f. per S)

Ml narrow money held by nbps
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M2 broad money held by nbps

NC notes and coins (i.e. monetary base) held by nbps

MBA net domestic assets held by nbps

P General price level based on consumer prices

RC" covered foreign rate of interest

RB rate of interest paid on time deposits

RL rate of interest charged on sterling bank loans

RG 5 year gilt rate df interest

TBL total sterling bank lending by banking sector

V Met financial wealth of the nbps

Exogenous Variables

EG? official financing balance of payments also depicted by ARES

B“ total supply of government bonds

LOS bank lending in sterling to overseas sector

CA current account balance of payments

CFI consumer price index

Ba seasonal binary-variables

LNYZXP Ln real expected GBP at factor cost

OL other liabilities of the banking sector

OTEZE residual of the balance of payments identity

APEX? expected inflation

R* uncovered Eurodollar rate of interest

RESIB residual item in the definition of FIN

RK treasury bill (money market) rate

SFZIB special deposits j
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T Tine in units of 1 quarter
USP US consumer price index

Predetermined Variables

LMTDt-i FB*-i LBHDt-i

RC*t.-i LBLAt-i LICDt-i

RDt-i LBLU-, LSCDt-z

RLt.-i LRYt.-i RGt-i

LKBAt-i LnRV«.-i DTt-i

HDAt-i Ft-i LnSt-i

LnSt.—2 Bt.—i

Appendix •7 . B Graphs
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PIH JRE 7 .S< CURRENT ACCOUNT BALANCE OF PATTWTS <CA>

FISURÊ 7 . iS  COTOCNT CF TW  PS8R FINANCED BT TW NON-BAI« PRIVATE SECTOR <PSER>
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FI6 7.13: R* (0R16INAL SERIES) 
AUTOCORRELATION COEFFICIENTS
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FI6 7.11: LaYEXP (ORIGINAL SERIES) 
AUTOCORRELATION COEFFICIENTS
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FI6 7.15: P (0R16INAL SERIES) 
AUTOCORRELATION COEFFICIENTS
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FIG 7.IG: LOS (OR16INAL SERIES) 
AUTOCORRELATION COEFFICIENTS 
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FI6 7.17: OL (ORIGINAL SERIES) 
AUTOCORRELATION COEFFICIENTS
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FIG 7.16: RESID <ORIGINAL SERIES) 
AUTOCORRELATION COEFFICIENTS
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FI6 7.19: OTHER ÎORI6INAL SERIES) 
AUTOCORRELATION COEFFICIENTS
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FIG 7.20: %of (ORIGINAL SERIES) 
AUTOCORRELATION COEFFICIENTS
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FIG 7*21 s CA (0RI6INAL SERIES) 
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FIG 7.22: PSBR <PSBR<T>-PSBRCT-1>> 
AUTOCORRELATION COEFFICIENTS
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FIG 7.23: USP (ORIGINAL SERIES) 
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FI6 7.21 : R M  (0R16INAL SERIES) 
AUTOCORRELATION COEFFICIENTS 
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FIG 7.25: R* (FIRST DIFFERENCES) 
AUTOCORRELATION COEFFICIENTS
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FIG 7.26: LflYEXP <LRYEXP<T)-LRYEXP<T-4>> 
AUTOCORRELATION COEFFICIENTS
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FI6 1.71". P (FIRST DIFFERENCES) 
AUTOCORRELATION COEFFICIENTS

K

PARTIAL AUTOCORRELATION COEFFICIENTS

K



-246-

7

FI6 7.28: LOS (FIRST DIFFERENCES) 
AUTOCORRELATION COEFFICIENTS
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FI6 7.29: OL (FIRST DIFFERENCES) 
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FI6 7.30: RESID (FIRST DIFFERENCES) 
AUTOCORRELATION COEFFICIENTS
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FIS 7.31 s USP (FIRST DIFFERENCES) 
AUTOCORRELATION COEFFICIENTS 
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FIG 7.32: USP (SECOND DIFFERENCES) 
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FIGURE 7.331 TRACKING PERF0RT1ANŒ - NOTES AM) COINS
ACTUAL EX06BCUS VARIABLES

FIGURE 7.371 TRACKING PERFORMANCE -  111
ACTUAL EXOGeCUS VARIABLES
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F I SURE 7.3*1 TRACX1N* POFORTIANCE -  BANK LOANS 
ACTUAL EXOeCNOUS VARIABLES
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FI6URE 7.37t TRACXIN* PERFORMANCE -  LOAN RATE 
ACTUAL EXOGBCUS VARIABLES

FIGURE 7 .3 *. TRACKING PERFORMANCE -  LOG EXCHANGE RATE <00UJW SxPOU«fi> 
ACTUAL EXOGSOUS VARIABLES
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FISURE 7.3S) TRACKINB FBOKMIANCE - NOTES N C  COINS
RATIONAL EXPECTATIONS) 0 «  PERIOD AHEAD FORECASTS

FIBJRE 7 .« )  TRACKING PERFORT1ANCE -  ill 
RATIONAL EXPECTATIONS» ONE PERIOD AHEAD FORECASTS
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FI8LRE 7.41« TRACKINS PSWHXWANCE -  M2 
RATIONAL EXPECTATIONS« OtC PS»100 AHEAD FORECASTS

FI9LRE 7 .« «  TRACK I NS PERFORNANCE -  BANK LOANS 
RATIONAL EXPECTATIONS« ONE PS*IOO AHEAD FORECASTS
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FIBURE 7.431 TRACKING PERFORMANCE - LOAN RATE

1873 1874 1S7S 1876 1877 1878 1878 1868

FIKJR E 7 .4 41 TRACKING PERFORMANCE -  LOG EXCHANGE RATE <DOLLARSsPOUNDS) 
RATIONAL EXPECTATIONS! ONE PBtlOO AHEAD FORECASTS
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FI6URE 7.«» TRACKING PBJFCRTIANCE - NOTES AM) COINS
RATIONAL EXPECTATIONS! TWO PBJIOO AhCAO FORECASTS

FIGURE 7 .M l TRACKING PERFORMANCE -  HI 
RATIONAL EXPECTATIONS! TWO PERIOD AHEAD FORECASTS
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F I BURE 7.T7 i TRAOCINS PERFORMANCE -  «
RATIONAL EXPECTATIONS! TVO PERIOD AHEAD FORECASTS

F1SURE 7 .7 S I TRACKINS PERFORHANCE -  BAHC LOANS 
RATIONAL EXPECTATIONS! TVO PBUOO A*AO FORECASTS
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FIGURE 7.18< TRACKING PERFORMANCE - LOAN RATE
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FIGURE 7.381 TRACXINB PERFORMANCE -  L08 EXCHANGE RATE ( OOLLARS^POUM»> 
RATIONAL EXPECTATIONS! TKO PSIO O  AHEA3 FORECASTS
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FI SURE 7.311 TRACXINS PSIFCRnANCE - NOTES A W  COINS
RATIONAL EXPECTATIONS« TWEE PStlOO AHEAD FORECASTS

FISURE 7.321 TRACKINS PERFORMANCE -  n i 
RATIONAL EXPECTATIONS! TWEE PERIOO AICAO FORECASTS
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p is u e  v a i  t h a o o m  poet mw ahci  -  m 
RATIONAL EXMCTATIQNBi THWR PSRIOO AHM) FORECASTS

FI8URS 7.5*1 TRACKINS PERFORnANCE -  SAW LOANS 
RATIONAL EXPECTATIONS i  T«*«PS» IOC mCAO FORECASTS
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FI SURE 7.53* TRAOCINS PStFCRTIANCE - LOAN RATE
RATIONAL EXPECTATIONS: THIS PERIOD AHEAD FORECASTS
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FISURE 7 .3 9: TRACXIN9 PERFORHANCE -  LOS EXCHANGE RATE <DOLLARS/TORCS) 
RATIONAL EXPECTATIONS: TVREE PERIOO AHEAD FORECASTS
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FISURS 7.371 TRACXINS PStFODTANCS -  NOTES AfC COINS 
RATIONAL EXPECTATION«! POUR PERIOO AHEAD FORECASTS

P I SUBS 7.3S« TRACKINS PERFCRnANCS -  fit 
RATIONAL EXPECTATIONS« FOUR PERICO AHEAD FORECASTS
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FIKJRE 7.(1 ■ TRAOCIN6 FGRFORnANCE - LOAN RATE
RATIONAL EXPECTATIONS! FOUR PBRIOO AICAD FORECASTS
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GHAFTER &  SIMULATION
STUDX ES: PURE FLOAT

©. 1 Introduction

In this chapter we report the results of various simulation 
exercises dealing with shocks to i) the domestic money market rate 
of interest, ii) the uncovered foreign rate of interest and iii) 
net overseas assets held by the non-bank private sector. The 
general procedure adopted attempted to replicate as far as possible 
the theoretical experiments reported in chapter 3. Consequently, 
throughout the simulations the following variables were held 
constant:
i) Long-run expected income (LnYEXP)
ii) lominal financial wealth (V). This implies zero balances 

for the PSBR and also the current account. Vote this still 
permits financial wealth to vary due to the valuation 
effects discussed in chapter 7. This assumption is relaxed 
for the current account balance in section 4.

These adjustments left the price index rising but at an 
approximately constant rate so that expected inflation remains 
roughly constant. The plan of the chapter is as follows. In
section 2 we discuss the imposition of the terminal condition. In 
section 3 the impact of the shocks discussed above are examined
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under conditions of a pure float so that the change in foreign 

currency reserves is zero. It is realised that a pure float is 

unlikely to occur in the real world but the results obtained using 

the assumption of a pure float provide a yardstick against which 

the results of intervention by the authorities may be considered. 

These simulations show the impact of shocks on the financial sector 

with no feedback from changes in the real sector. It was felt to 

be beyond the scope of this study to specify and estimate the real 

sector in addition to the financial sector but in section 4 we 

impose an equation which allows for some adjustment via the current 

account balance. Intervention by the authorities in the foreign 

exchange markets is considered in chapter 9.

&.2 Terminal Conditions

It is well known that rational expectations models involving 

future expectations. typically involve non-unique solutions. The 

method adopted in this study to overcome this problem is to impose 

a terminal condition whereby agents anticipate that the model will 

reach an equilibrium value at some date in the future (see for 

example Minford and Peel C1983a] chapter 3) ’. Imposition of a 

terminal condition requires two decisions to be made; i) the actual 

terminal condition itself and ii) the time horizon envisaged before 

the model returns to its equilibrium value. Dealing with the first 

problem, it was decided to impose the exchange rate ruling at the
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commencement of the simulation period as the terminal condition 

rather than any value suggested by purchasing power parity (PPP). 

Apart from the dubious relevance of PPP theory to short-term 

movements in the exchange rate, there was the additional problem 

that the sterling exchange rate appreciated during the later part 

of the simulation period even though the rate of inflation was 

higher in the UK than that experienced in the USA. Two (not 

necessarily competing) reasons have been offered in the literature 

for this phenomenon namely i) the onflow of forth Sea oil 

production and ii> UK monetary policy. It was felt, therefore, 

that the use of an actual value of the exchange rate would 

approximate the then-ruling conditions more closely and facilitate 

evaluation of the results of the simulation experiments.

The second decision was approached from two angles. First the 

dynamic properties of a simplified version of the model were 

examined analytically 2. Second, we also simulated changes in the 

domestic money market rate of interest against differing time 

horizons. The analysis concentrates on the portfolio behaviour of 

the non-bank private sector and the relevant equations are recorded 

below using a slightly different notation in order to facilitate 

the algebraic manipulation:

Demand for money 
= ccR(1-0L) (m-b) a < 0 ( 8 . 1)
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Gross domestic assets (source)

g = ln(EPSBR*.-i) (8.2)

Set domestic assets

d = Yg - t c  (8.3)

where Y = 1 + t  and t is the share of bank credit in gross 

domestic assets 

let overseas assets

(1-XL)<f-d) = 8 (R*+s*-s-R) 0 < 8 (8.4)

Demand for bank loans

(l-yL)(c-g) = |i(R-R*-s*+s) p < 0 (8.5)

Gross domestic assets (shares)

g = ym + (l-y)b (8 .6 )

Valuation effect

(l-L)F = (ws(l-L) )Ft-i it < 0 (8.7)

The smaller case variables represent logarithmic variables defined 

by the standard abbreviations. Thus m = LnX, b = LnB, c = LnC, s = 

LnS, d = NDA and f = LnF. The capital L in this case represents 

the lag operator with C representing bank lending to the non-bank 

private sector. y is the share of money in net financial wealth. 

Endogenous variables are m,b,d,f,c and s with equation (8.2) merely 

describing the source of g in terms of an exogenous variable. 

Equation (8.7) can be transformed by dividing throughout by F*-i to 

obtain:

((l-L)F)/Ft-i = irs(l-L) 

or approximately

(l-L)f = (l-L)xs (8.7a)
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Vote that the solution of the model for the exchange rate <6 ) 

requires solution of equations (8.3), (8.4), (8.5) and (8.7a) only. 

Given a solution for s the remaining equations can be solved 

sequentially.

From (8.4) we obtain:

s*-s = R-R* + <(1-XL)(f-d) ) / 8  (8 .8 )

From (8.7a):

f = xs + k (8.9)

From (8.5):

c = p{R-R*-s*+s)/(l-*L) + g (8.10)

Substituting (8.10) into (8.3) produces:

d = Yg^T(p(R-R*-s*+s)/(l-^L)+g> (8.11)

Substituting (8.9) and (8.11) into (8 .8 ) gives:

s*-s = R-R*+(its+k-[Yg-Tp(R-R*-s*+s)/(l-/fL)-Tg3) {(l-XL>/p> (8 .12) 

In order to simplify the algebra it is assumed that 1-fL 

approximately equals 3 1-XL. Writing

Z = {k-Yg(l-XL)}+Yg(l"X.L))/jJ and simplifying (8.12) produces: 

s*-s = R-R*+Z+<xs-KXs«,-i)/P+Tp(R-R*)/8-(Tps*-T>is) / 8  (8.13)

Collecting like terms and rearranging gives:

(l+Tp/8)s*-(l+x/8+Tp/8)s+(Xit/8)s<.-i = (R-R*) (l+Tji/JJ) + Z (8.14) 

Using the estimated values for p, 8 and X (taken from Tables 4.7 

and 4.8), the average value for t  over the estimation period and 

the value for it used in the valuation effect produces:
0.9914s* - 1.0409s + 0.0241st-i = R-R* + Z (8.15)

Assuming rational expectations so that s* = st*i and normalising 

(8.15) produces:
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s«.-i - 1.056+0. 0243s«.-1 = R-R*+l. 007Z (8.16)

The solution of the characteristic equation of (8.16) gives 

roots of 0.0238 and 1.026. Following standard practice we 

disregard the non-stable root and concentrate on 0.0238. The snail 

size of this root suggests that the equilibrium exchange rate 

should be quickly restored following any external shock.

is a further check on the relevant tine horizon, we simulated 

the effect of a permanent * increase in the domestic money market 

rate of interest of 1% for differing tine horizons. The results of 

this experiment are shown in figure 8.1. The salient feature 

revealed by this chart is the change in the time path followed by 

the exchange rate as the period is extended. For periods of 4 and 

8 quarters the exchange rate jumps Immediately and then gradually 

returns to its terminal condition. For the 12 quarter time 

horizon, the adjustment path of the exchange rate assumes an 

inverted 7 pattern which is further accentuated for the 15 quarter 

period. Given the quick adjustment revealed in the analytical 

solution of the simplified version of the model, the probable 

reason for this behaviour is that we are forcing the adjustment 

path away from that inherent in the structure of the estimated 

model. Consequently for the simulation experiments reported in 

section 3 we use an eight quarter time horizon.
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8. 3 Simulatlan of Exogenous

Shocks: Pure Float

In this section we examine the effect of the three exogenous 

shocks considered theoretically in Chapter 3. These simulations 

are non-stochastic and are carried out for the time period 1975 

quarter 3 to 1977 quarter 2 under the hypothesis of rational 

expectations so that the shocks are unanticipated. The terminal 

condition is Imposed on the first quarter beyond the simulation 

period, i.e. 1977 quarter 3. Two types of shock are considered: 

permanent and temporary. For a permanent shock, the variable 

concerned-was maintained at the new level throughout the simulation 

period. In addition the terminal condition is adjusted to reflect 

the effect on the equilibrium level of the exchange rate. Thus, 

for example, a 1 % rise in the foreign uncovered rate of interest is 

assumed to raise the dollar/pound exchange rate by the same amount 

(in terms of logs, from -0.7814 to -0.7714). A temporary shock on 

the other hand is applied to the first two quarters of the 

simulation period only and the terminal condition is left 

unchanged.

The effect of a permanent rise in the uncovered foreign rate of 

interest (R*) is examined first of all. The comparative static 

analysis pursued in chapter 3 (Figure 3.6) suggests that both the 

exchange rate and the loan rate of interest (RL) will rise. This 

is confirmed by the model simulation as illustrated in Table 8 . 1
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below which shows the impact on the same variables used in chapter 

7 to assess the performance of the model. As would be expected 

under conditions of a pure float, the Impact on the quantity 

variables is quite small. This comment also applies to the effect 

on RL. The assumption of imperfect substitutability between 

domestic and foreign assets means that the forward premium on 

dollars is reduced but by less than the 1% rise in R*. 

Consequently, the cost of borrowing abroad rises and this results 

in the rise in sterling bank loans (L) revealed in the table. 

Similarly, the money supply rises - the effect is more marked for 

M2 than Ml because the rate of interest on time deposits also 

increases following the rise in R*. Vote also the loan rate also 

rises following the increase in loans in the banks' asset portfolio 

so that the profitability of banking operations is only marginally 

affected (i.e. the gap between the rate charged on loans and that 

paid on deposits decreases by 0.16%.VThe adjustment path for the 

exchange rate is shown in Figure 8.2. As predicted in chapter 3, 

overshooting occurs with a gradual adjustment back towards the 

terminal condition after the initial jump. The general features 

described above are similar to those reported in De Grauwe et al 

[19851 for a foreign rate of interest shock applied to financial 

models of the German and French economy. The main difference lies 

with regard to the size of the initial jump (approximately 6 % 

compared with the 2.8% described above). This difference seems to 

arise from their assumption of the much longer time horizon of 

sixteen quarters. Reference to Figure 8.1 also shows that if the
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time horizon is extended, the size of the initial Jump in the 

exchange rate increases.

In contrast to the case of a permanent shock, a temporary shock 

to R* produces minimal effects on all variables including the 

exchange rate. Examination of Figure 8.2 shows that the exchange 

rate jumps by only 0.4% and then quickly returns to its original 

value. The effect on the other variables is also minute as 

evidenced by the details of Table 8.2. Note also there is no 

growth in bank lending in this case. The small magnitude of the 

effects of the temporary rise in R* contrasts with the results 

obtained for a permanent rise discussed above and suggests that the 

significance of the impact of Interest rate changes on exchange 

rates will vary according to whether the markets perceive the 

changes to be permanent or temporary. This may help to explain why 

the impact of interest rate changes on the foreign exchange 

markets appears to be unpredictable since the advent of general 

floating. The same point has been made by De Grauwe et al 11985] 

and Brunner, Cukierman and Xeltzer [1980],

Ve now turn to examine the effect of a rise in the domestic 

money market rate of interest <RK) caused by the implementation of 

a restrictive monetary policy. The effects are similar in 

magnitude but opposite in direction to those analysed above for a 

rise in R*. Again the effect on the quantity variables is quite 

small. There is a decline in the quantity of notes and coins held 

but a greater decline in holdings of K 1 which implies a decline in
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Table 8.1

Effects of A Permanent Increase of 1%In the Uncovered

ForeignRate of Interest (free Float)

Variable Impact Effect after End-of-Period
Effect 4 quarters Effect

£m £m &  m

FC -3.4 +2.4 -2.9

XI -3.5 + 12.5 +6.1

M2 -10.5 +86.5 +106.5

L +64.6 +145.7 +174.1

% % %

RL +0.02 +0.03 +0.03

LnS +2.76 +2.02 +1.20

Table 8. 
Effects

2

of A Temporary Increase of 1%In the Uncovered

ForeignRate of Interest (Free Float)

Variable Impact Effect after End-of-Period
Effect 4 quarters Effect

£m £m £m

FC +3.6 -6. 1 -5.1

Ml • + 11. 1 -9.2 -3.6

M2 +46.2 +19.2 +11.2

L +49. 1 +54.9 +25.6

% % %

RL +0. 01 +0. 01 0. 0

LnS +0.42 -0. 01 0. 0
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Table 8.3
Effecte of A Permanent Increaee of IX in the Domestic
Money Market Rate of Interest (Free Float)
Variable Impact

Effect Effect after 
4 Quarters

End-of- 
Effect

•Period

£m £m £m
FC 1 CO <0 o -61.4 -102.3
Kl -194.0 -340.3 -470.7
K2 -275.2 -239.4 -272.5
L -225.4 -130.2 -116.6

% % %
RL +0.86 +0.87 +0.87
LnS -2.56 -2.01 -1.20
Table 8. 4
Effecte of A Temporary Increase of IX in the Domestic
Money Market Rate of Intereet (Free Float)
Variable ImpactEffect Effect after 

4 Quarters End-of- 
Effeet

-Period

£m £m £m
FC -37.4 -18.2 -25.4
Kl -188.7 -85.3 -59.4
X2 -251.0 +23.5 +4.3
L -199.0 +41.7 +7.9

% % %

RL +0.87 0.00 0.00
LnS -0.42 0. 02 0.00
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eight deposits. Holdings of X2 have also decreased but by a 

smaller amount thus indicating a switch from non-interest bearing 

sight deposits towards interest bearing time deposits. This, of 

course, reflects the rise in other domestic interest rates which 

are directly related to RH. Similarly bank lending has also 

declined following the rise in the loan rate - note, however, the 

rise in the loan rate is less than 1 %  given the elasticity of 0.85 

recorded in table 5.6. At the same time the rate paid on deposits 

rises by the same amount so that there is no change in the interest 

rate spread. The initial fall in the exchange rate is approximately 

equal in magnitude to the rise following the increase in R* 

discussed earlier. Again it is relevant to note that the direction 

of these effects is in accordance with the theoretical analysis 

carried out in chapter 3 (Figure 3.7). The pattern of adjustment 

in the exchange rate for both the temporary and permanent increase 

in RM is shown in figure 8.3. The comments made above with regard 

to a temporary increase in R* apply with equal force to a temporary 

increase in RJC as evidenced by the detail contained in Tables 8.3 

and 8.4.

Finally, in this section, we examine the impact of a rise in 

holdings of net overseas assets by the non-bank private sector. 

This was achieved by imposing a one period positive balance of 

£500m on the current account of the balance of payments. Fo change 

was made to the terminal condition. The effect of this change on 

the exchange rate is shown in Figure 8.4 and on all variables in 

Table 8.5. The rise in both the exchange rate and the loan rate of
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interest are in accordance with the analysis presented in chapter 3 

(Figure 3.8). The changes in the quantity variables reflect rises 

in domestic rates of interest and the forward premium on the dollar 

which is not offset by any decline in the uncovered foreign rate of 

interest thus making foreign borrowing more expensive. Mote also 

there is a small shift from non-interest bearing to interest 

bearing money. Ve note that the reaction to these shocks involves 

'overshooting' defined as the movement of the actual spot rate

Table 8.5

Effects of A Permanent Increase of £5 00m in Fet

Overseas Assets held by the Von-Bank Private Sector

(Free Float)

Variable Impact
Effect

Effect after 
4 Quarters

End-of-Period
Effect

£m £m £m

HC +19.7 -16.8 -27.6

Ml +54.0 -36.8 -49.9

M2 +221.9 +162.0 +162.8

L +249.5 +293.5 +272.3

% % %

RL +0. 03 +0. 05 +0. 04

LnS -0.64 -0.35 oo
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beyond the rational expectation of the equilibrium rate a6 imposed 

in these simulations by the terminal condition. The feature of 

'overshooting' has been extensively reviewed in the literature * 

with perhaps a general consensus being that overshooting results 

from the specification of the model rather than being a universal 

phenomenon. Driskill tI960] comments that "Furthermore, one of the 

striking implications of existing asset equilibrium models, that of 

overshooting, is seen to be not a general result but one closely 

tied to rather special assumptions" (page 783). One might counter 

that the absence of overshooting also depends on rather special 

assumptions such as i) instantaneous adjustment of the trade 

balance (Driskill [19803), ii) absence of interest bearing domestic 

assets (Fiehans [19773) etc. One particular restrictive assumption 

in this model is that we have not allowed any feedback via the 

current account of the balance of payments from the real sector. 

This is partially rectified in the following section.

8 . Ac Extension of fixe Mode 1 -to 
Incorporate the Current Account 
of -tlxe Balance o f Payments

The various simulations reported in the previous section suffer 

from one major defect since the channels of adjustment are 

restricted to the financial sector. This contrasts with the 

mechanism envisaged by Branson and Halttunen [19793 where the



- 283 -

long-term adjustment Involves changes in the current account of the 

balance of payments which, in turn, lead to changes in private 

wealth. Since, as is already noted, the object of this study is to 

model the financial sector of the UK economy, we have imposed the 

following simple current account function on the model.

Abstracting from income flows derived from overseas investment, 

exchange rate changes affect the current account in two ways; i) a 

valuation effect and ii) a volume effect. This can easily be seen 

by differentiating the current account identity using the 

simplifying assumption that both the foreign currency price of 

imparts and the sterling price of exports remains unchanged. 

Similarly no allowance is made for domestic Income changes. 

Consequently:

ACA = P(£X/«SS)dS - SP„,(<SIM/6S)dS - PmIMdS (8.17)

where CA is the nominal current account, X and IK are exports and 

imports in real terms, P and Pm are the domestic and foreign price 

level and S the spot exchange rate (units of domestic currency per 

unit of foreign currency).The last term is the valuation effect and 

the first two terms the volume effect. Ignoring lags (8.17) can be 

approximated by:

CA = XexALnS - IMemALnS - IXALnS (8.18)

where e>< and em are relevant price elasticities for exports and 

imports respectively, LnS the log of the exchange rate. A further 

simplification is achieved by using mean values of exports and 

imports for X and IK and imposing a zero balance on the period 

before the shock. This specification is quite general and a J
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curve would arise from making two assumptions: i) the 

Marshal/Lerner conditions are satisfied with respect to the 

elasticities in the long run and ii) the adjustment from the volume 

effect is slower than that from the valuation effect.

This leaves two factors to be determined. These are the size 

of the two elasticities and the appropriate lag structure. 

Reverting to the first factor, Thirlwall [19803 considers the 

question of the elasticities and concludes that the evidence 

regarding the significance of changes in relative prices on the 

volume of imports is very mixed. In contrast he argues that there 

would seem to be a general consensus among investigators that the 

short run elasticity of exports with respect to relative price 

changes is quite low but that after two years the elasticity is 

probably of the order of 1.5 to 2.0. Ve have imposed coefficients 

of 0.5 and 1.75 for imports and exports respectively which seem to 

be roughly of the right order. With regard to the appropriate lag 

structure, we have assumed a total lag of eight quarters with 

imposed weights that follow an inverted Y pattern peaking after 4 

quarters. The actual lags were as follows:

t 0.0; t-1 0.05; t-2 0.10; t-3 0.20; 

t-4 0.30 t-5 0.20; t-6 0.10; t-7 0.05;

This contrasts with Minford [ 19783 who identifies a six year lag as 

being appropriate for UK manufactured exports e . The combination 

of the two assumptions regarding the elasticities produces a J 

curve effect with a one-off 1% appreciation in the dollar exchange 

rate producing an impact effect of -£79m in period t but an overall
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inprovement of £99m after 8 quarters. The break even point occurs 

after 4 quarters.

Ve now examine the effects of introducing the current account 

into the model on the simulation of a rise in the domestic money 

market rate of interest reported in section 3 above. The rise in 

this rate of interest causes the $/£ exchange rate to depreciate in 

the period immediately following the shock but, thereafter to 

appreciate gradually towards the long-term equilibrium value. The 

introduction of adjustment via wealth effects through current 

account changes should alter this pattern in three directions:

a. The initial jump in the exchange rate should cause the current 

account balance to increase leading to a corresponding increase 

in private wealth.

b. The long-term effect of the initial jump would be to reverse 

this effect and cause the current account (and therefore private 

wealth) to decrease.

c. The subsequent depreciation of the exchange rate towards the 

terminal condition would produce the opposite effects to those 

discussed in (a) and (b) above.

In contrast, if we assume immediate adjustment of the current 

account to exchange rate changes, all the adjustment would take 

place in period t. Consequently, the depreciation of the dollar 

would lead to an immediate reduction in private wealth reducing the

size of the overshooting.
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Examination of the simulation of the shock to net overseas 

assets discussed in the previous sections suggests that the impact 

of these changes on other variables within the model should be 

quite small. In the case of lagged adjustment, the time horizon of 

the terminal condition should, in theory, be extended. However in 

view of the relatively small magnitude of these effects we decided 

to leave it at eight quarters. The results of a simulation of a 1% 

increase in the domestic money market rate of interest against the 

base run of no current account effect confirmed the above 

prognosis. The impact of these changes as against the model which 

excluded current account adjustments were as follows: 

a Immediate adjustment of the Current Account

Initial jump in the exchange rate reduced from 2.56% to 2.26% 

b Lagged Adjustment of the Current Account

Initial jump in the exchange rate increased from 2.56% to 2.69% 

Both these impacts are relatively small and have therefore little 

effect on the results discussed earlier. Similar results would be 

obtained if the shock had taken the form of an increase in the 

uncovered foreign rate of interest in view of the symmetry of the 

results discussed in section 3 above.

8.5 Conclusions

In this chapter we have examined the effects of shocks arising 

from changes in domestic and foreign rates of interest as well as
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net foreign assete. Ve have imposed a function to represent 

changes in the current account induced by movements in the exchange 

rate. These effects seem to have quite a small Impact so that 

using foreign asset markets alone provides a useful approximation 

to the results derived from the use of the more complete model. 

The simulations show that the effect of interest rate shocks 

depends critically on whether the changes are perceived to be 

permanent or temporary. In the following chapter we examine the 

potential for official intervention in the foreign exchange 

markets.
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Notes

1 Alternative methods of solving the model include 1) ruling out 

unstable roots (though see Burmeister [19801 for a criticism of 

this approach), ii) adopt the root which minimises the 

deviations of the endogenous variables (Taylor [19771).

2. The model is mainly simplified by i) the incorporation of a 

composite variable M to replace four monetary variables, ii) the 

omission of the banking sector supply functions - in this latter 

case the exchange rate appears in the equation explaining their 

demand for overseas assets.

3. The estimated values of i and X were 0.7793 and 0.6820 

respectively.

4. The distinction between temporary and permanent shocks is 

defined in section 8.3

5 For example see Phylaktis and Wood [19831, Driskill [19801, 

Dornbusch [19761, Ethier [19791, Minford and Peel [1983bl.

6. Driskill [19811 reports that, for Swiss/US data for period 

1973/1977, after 11 quarters about 75% of the exchange rate 

adjustment has taken place and, for the price level, about 97% 

of the total adjustment.
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CHAPTER &  INTERVENTION BY 
THE AUTHORITIES 11ST THE 
FOREIGN EXCHANGE MARKETS

9.1 Introduction

Justification of official intervention in the foreign exchange 

markets is usually directed towards the potential for the reduction 

of fluctuations in exchange rates - see, for example, Mayer and 

Taguchi C1983]. It is argued that uncertainty in respect of the 

equilibrium exchange rate given changing domestic circumstances 

will inevitably lead to excessive volatility in the spot market 

which will interact with the domestic economic environment but with 

a lag due to the J curve. This may exaggerate the inherent

volatility of the exchange rate with detrimental effects on the 

growth of world trade and economic growth. Such volatility may, in 

principle be allievated by private speculation but it is often 

argued that private speculators take an essentially short-term 

position rather than the medium-term view necessary to even out 

swings in the exchange rate. Consequently, there is a need for 

official intervention. On the other hand, it is not always 

accepted that intervention by the authorities will influence the 

exchange rate in the desired manner. For example, Bockelmann
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C1983] suggests that intervention by the authorities may change the 

nature of the market so that the desired results are not obtained. 

In particular:

"when the central bank is buying foreign currency the message 

of the signal might be 'don't expect a drop in the exchange rate 

because the authorities are set against it' . In actual fact, 

the message nowadays invariably seems to be 'this may be the 

best price you can get for your foreign currency for some time, 

therefore hurry if you wish to sell'. So additional supply may 

be provoked by the intervention that more than matches the 

additional demand and effects opposite to those intended cannot 

be ruled out" (page 191).

Nevertheless he accepts that situations of very short— lived 

movements in the exchange rate often occur and this may be offset 

by official intervention.

The following examination of intervention by the authorities in 

the foreign exchange markets is carried out within the context of 

the model incorporating lagged adjustment to the current account of 

the balance of payments. Also, given the symmetry of the responses 

of the exchange rate to shocks arising from changes in both the 

foreign and domestic rates of interest, we concentrate on the 

response of the model to a 1% increase in the uncovered foreign 

rate of interest. Furthermore, before we can move on to the 

simulations two decisions are required concerning the intervention 

behaviour of the authorities. The first concerns the actual 

intervention rule(s) followed and the second the type of
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Intervention followed. Argy [1982] distinguishes two types of 

intervention rules. The first is 'leaning against the wind' and 

the second the target approach. Leaning against the wind requires 

the authorities to intervene so as to resist partially market 

forces with the objective of reducing swings in the exchange rate. 

The target approach is assumed to entail the authorities moving the 

exchange rate towards a desired target rate. Although it is 

generally agreed that most intervention in the foreign exchange 

markets by the authorities takes the form of leaning against the 

wind, we shall examine the efficacy of both approaches and in the 

case of target intervention assume that the target adopted by the 

authorities is the rational expectation of the equilibrium exchange 

rate, that is the terminal condition imposed on the model.

Two types of intervention have been distinguished in the 

literature, sterilised and non-sterilised intervention. The 

precise distinction between sterilised and non-sterilised 

intervention is ambiguous. De Grauwe et al [1985] define 

sterilised intervention as intervention in the foreign exchange 

markets which does not affect the domestic monetary base. Genburg

[1981] defines sterilised intervention as intervention which 

leaves the domestic money supply unaltered. In contrast Vonnacott

[1982] implies the much more constrained definition of sterilised 

intervention as that which leaves "money stock, interest rates, 

prices and competitiveness unchanged so that the long-run 

equilibrium exchange rate is likewise unaffected" (page 11). In 

the model specified in chapter 7, the monetary base is demand
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determined and monetary policy is exercised through variations in 

interest rates so that our definition of sterilised intervention 

must lie outside a constant quantity of money or other monetary 

variables. Thus we have defined sterilised intervention as one 

which leaves the domestic money market rate of interest unchanged 

and a non-sterilised intervention as one that allows that rate of 

interest to change 1.

Vithin the literature controversy exists over the potency of 

sterilised intervention and we return to this topic in chapter 9. 

For the moment it is sufficient to note that Argy [1982] argues 

that sterilised intervention by the authorities will be effective 

in a number of situations included in which are i) the authorities 

follow a policy of leaning against the wind ii) the spot exchange 

rate is flexible and iii) imperfect substitutability exists between 

domestic and foreign currency assets. These conditions apply in 

the model described in chapter 7 and we would, therefore, expect 

sterilised intervention to alter the adjustment path of the 

exchange rate following a shock to the uncovered foreign rate of 

interest.

Ve also have to decide on the statistics necessary to describe 

the impact of the methods of intervention. At this stage three 

statistics are used:

i) The cut in the initial overshoot compared with a 

pure float.

ii) The mean value of appreciation.
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iii) The cumulative cost in reserves.

It is important to recognise that the base run or benchmark, 

against which a policy intervention is assessed also incorporates 

the intervention rule. Ve are not comparing intervention against a 

base run of a pure float. Thus, for example, the rise in the

exchange rate following an increase in the foreign rate of interest 

is measured against a base run which also incorporates the same 

intervention rule. One important feature to note about these 

simulations is the fact that we have left the terminal condition 

unchanged. This is equivalent to assuming that the market believes 

that no long-run effects on the exchange rate result from 

sterilised intervention by the authorities. lote, however, 

intervention does alter marginally the path of transition towards 

the long-run equilibrium (i.e. the terminal condition)

9.2 Sterilised Intervention

In order to represent intervention within the model, it is 

necessary to specify a reaction function linking reserve changes to 

changes in the exchange rate. Artis 11978] surveys the evidence on 

reaction functions for the UK economy over the period from the mid 

1950s to 1970. He finds that the main objectives included the 

quantity of reserves, unemployment and the price level with 

instruments including bank rate, special deposits, hire purchase 

controls and bank advances requests. It is noteable that, in these



- 294 -

studies, the target was the quantity of reserves rather than the 

exchange rate but this is, no doubt, attributable to the fact that 

the period covered was one of a fixed exchange rate. Haache and 

Townend [1981] examined the period 1972 to 1980 (i.e. a period of 

floating exchange rates) and find that the main intermediate 

targets for a reaction function with reserve changes as the 

dependent variable included exchange rate changes and interest 

rates. However the explanatory power of the estimated equations 

was generally not particularly high though it improved towards the 

end of the period. As far as interest rates were concerned, they 

find very little evidence of the relationship between exchange rate 

pressure and interest rate changes. More generally some studies 

(see for.example Vonnacott [1982], Quirk [1977] and Artus [1976] ) 

find explanatory variables additional to changes in the exchange 

rate, such as the lagged values of the dependent variable, 

considerably improved the explanatory power of the equation 

explaining intervention in the foreign exchange markets. Since our 

aim is to examine the effects of intervention rather than 

explaining why intervention takes place, we have restricted the 

explanatory variable in the reaction function to exchange rate 

changes. It is argued that this is a sufficiently close 

approximation to reality to provide a sensible prediction of the 

results of intervention in the foreign exchange markets by the 

authorities. Thus the method of including sterilised intervention 

in the model is to specify a function of the general form:

ARES = a(LSt-LSt-i) (9.1)
a < 0
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where ARES (=BF) represents the change in reserves.

The precise value of the coefficient a will depend on two factors. 

The first is a scaling factor linking <LSt-LSt.-i> to the quantity 

of reserves. The second reflects the intensity of intervention. Ve 

adopt three alternative rules in ascending order of intensity of 

intervention. This function will operate via equations specified 

in Appendix 7A in the following manner. First the change in 

reserves will alter the net quantity of overseas assets held by the 

non-bank private sector via identity (I.11). This alters the 

forward premium via equation (E.5) and hence the exchange rate 

given the expected exchange rate via equation (E.12). Given the 

adjustment path shown in Figure 8.2, it would be expected that 

intervention by the authorities in the form of leaning against the 

wind would lead to an immediate loss of reserves as the initial 

jump in the exchange rate is modified. Subsequently the 

authorities would gain reserves as the dollar/pound exchange rate 

depreciates towards the long-term equilibrium given by the terminal 

condition.

Three intervention rules were tried. These are designated (a), 

(b) and (c) in Table 9.1 in increasing order of intensity of 

intervention - i.e. larger values of a  2 in (9.1) above. As can be 

seen from the results shown in that table sterilised intervention 

produces a stabilisation of the exchange rate compared with a pure 

float but at a cost in the form of loss of reserves. The same 

information is also shown in figures 9.1 and 9.2. The pattern of
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reserve loss followed the expected pattern discussed earlier with 

an immediate heavy loss but subsequent gains as the authorities 

tried to modify the subsequent depreciation of the dollar (or 

equivalently the appreciation of the pound). This is depicted in 

Figure 9.2. Rote the benchmark for these simulations assumes that 

the same intervention rules were applicable to the base run as 

simulation of the shock.

Table 9.1

Effect of Sterilised Intervention 
Leaning Against the Wind

Intervention
Rule

Reduction 
in Initial 
Jump in the 
Exchange Rate

Mean
Appreciation

Cost in 
Reserves

£m

a 0.77 1.5 337

b 0.94 1.46 450

c 1. 15 1.38 559
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For the target approach, we assumed that the target held by the 

authorities was the long-run equilibrium exchange rate, i.e. the 

terminal condition we imposed on the model. Consequently it was 

necessary to modify <9.1) to:

ARES = o(LnSt - LnS*> (9.1a)

o < 0
The results of the simulations corresponding to those for the 

leaning-against-the-wind intervention are shown in Table 9.2 and 

figures 9.3 and 9.4. As can be seen from the details contained in 

table 9.2, the effects of sterilised target intervention are quite 

different from those obtained by leaning-against-the-wind 

intervention

Table 9.2

Effect of Sterilised Intervention 
Target Intervention

Intervention
Rule

Reduction 
in Initial 
Jump in the 
Exchange Rate

Mean
Appreciation

Cost in 
Reserves

£m

a 1. 14 1.24 592

b 0.99 1.23 737

c 1.32 1. 16 655
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In general both the mean appreciation and the Initial overshoot 

are reduced compared with the leaning-against-the-wind 

intervention. However this improvement i6 not without cost since 

the loss of reserves is increased. This occurs because target 

intervention is directed continually towards deviations of the 

exchange rate from the long-run equilibrium level characterised by 

the terminal condition. Consequently the authorities are 

continually purchasing sterling throughout the simulation period. 

This arises because the market exchange rate ($/£) is always above 

the equilibrium (terminal condition) rate. This contrasts with the 

position for LAV intervention where, after the initial overshoot, 

the authorities are gaining reserves as they moderate the 

depreciation of the $ (i.e. appreciation of the £). There are also 

some other interesting results. Increasing intervention (from rule 

a to rule b) alters the path of adjustment rather than total 

effect. In addition rule c dominates rule b

The simulations for target intervention assume that the 

authorities correctly identify the long-run equilibrium exchange 

rate (i.e. the terminal condition) as appropriate target for 

intervention. It is therefore akin to an assumption of perfect 

foresight. Ve have also simulated sterilised target intervention 

against the background of an inappropriate target exchange rate. 

So as to restrict the proliferation of simulations we concentrate 

on intervention rule a in Table 9.2 and consider two possibilities. 

The first is the authorities fix their target above the long-run 

equilibrium value for the £/$ exchange rate. In this case it would



- 301 -

be expected that Intervention would be less effective in smoothing 

the path of the exchange rate towards its equilibrium value but 

also less costly in terms of reserves as the authorities intervene 

towards an undervalued t. The second possibility is that the 

authorities intervene towards a target of an $/£ exchange rate 

below the long-run equilibrium. This case approximates a situation 

of defending an over-valued £ and would be expected to be costly in 

terms of reserves but would speed up the adjustment process. The 

simulations reported below in Table 9.3 refer to an error in the 

target of 1% either side of the long-run equilibrium rate with 

result 1 referring to the first case discussed above. As a base 

run we have used the correct target, i.e. intervention is directed 

towards the long-run equilibrium rate so that the error only occurs 

in the response to the external shock.

Table 9.3
Effect of Sterilised Intervention 
Target Intervention: Incorrect Targets.

Case Reduction Mean Cost in
in Initial Appreciation Reserves

£m

1 0. 16 1.85 362

2 1.91 0.66 1573

Comparison of the figures shown in Table 9.3 with the corresponding 

figures in Table 9.2 (i.e. line 1 of that table) substantiates our 

earlier comments. Case 2 shows a much higher reserve loss. This 

suggests that target intervention is a much riskier policy than



- 302 -

leaning against the wind where the knowledge requirement for the 

authorities is much less onerous.

3 Non.— S t e r ilis e d  I ntervent ion

Ve now turn to the question of non-sterilised intervention. In 

this case an extra function is required linking adjustments in the 

domestic money market rate of interest to changes in reserves. In 

particular an increase in this rate of interest follows from a loss 

of reserves. The function adopted takes the following general 

form:

r h = RMt-i - p a r e s (9.2)

Changes in the domestic rate of interest will, as we have already 

seen from the simulations reported in chapter 8.3, tend to offset 

the initial rise in the uncovered foreign rate of interest. There 

is, however, a timing difference. The rise in the foreign rate of 

interest applies from the beginning of the simulation period 

whereas the rise in the domestic rate of interest operates at the 

end of the first quarter following the reserve loss. Again in order 

to avoid proliferation of simulations we restrict our analysis to 

intervention rule a in Tables 9.1 and 9.2 coupled with a value for 

P in equation (9.2) which produces a reasonable rise in the 

domestic money market rate of interest 3. A further difficulty 

arises with respect to the specification of the simulation. It
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seems inconsistent to assume that the terminal condition is not 

influenced by intervention when this is accompanied by a rise in 

the domestic money market rate of interest. If this rate was 

increased on its own and the market perceived this change to be 

permanent, then the terminal condition would be altered for 

simulation purposes. Therefore it may be reasonable to assume that 

the markets expect that monetary policy leading to a rise in the 

domestic money market rate of interest will alter the long-run 

equilibrium exchange rate and hence a change in the terminal 

condition would be appropriate. The question then arises by how 

much should the terminal condition be changed. Ve show the result 

of two simulations representing polar views. The first (assumption 

A) shows the result when the terminal condition adjusts only to the 

change in the uncovered foreign rate of interest. The second 

(assumption B) shows the effect of the terminal condition returning 

to its original value i.e. the value prior to the increase in the 

foreign rate of interest. This second assumption is equivalent to 

believing that the markets perceive that intervention by the 

authorities will completely offset the rise in foreign interest 

rates if domestic interest rates are changed at the time of 

intervention.

The results of these simulations are shown in Table 9.4 and 

Figures 9.5 and 9.6 Again it should be noted that the base run 

benchmark incorporates both the reserve and interest intervention 

rules. With no change in the terminal condition, the results for 

non-sterilised intervention correspond closely with those obtained
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for sterilised intervention using the corresponding intervention 

rule (a in Table 9.2). The initial overshoot is reduced but 

otherwise the results are almost identical. In the case of 

assumption B, the result is completely different. A considerable 

degree of stabilisation is achieved at a relatively low cost of 

reserve loss. This demonstrates the importance of the assessment 

by the market of the potency of intervention by the authorities. 

A similar picture in respect of Target intervention is revealed in 

Table 9.5 and Figures 9.7 and 9.8 ; very effective amelioration in 

the rise in the exchange rate but at a high cost in reserves which 

is not relieved by the market's perception of the effectiveness of 

intervention.

Table 9.4
Effect of Eon-Sterilised Intervention 
Leaning Against the Vind
Assumption Reduction Mean Cost in

in Initial Appreciation Reserves
Jump in the £a
Exchange Rate

A 0.43 1.55 341

B 1. 11 0.78 63
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Table 9.5
Effect of Eon-Sterilised Intervention 
Target Intervention
Assumption Reduction 

in Initial 
Jump in the 
Exchange Rate

Mean
Appreciation

Cost in 
Reserves 

£m

A 1.36 1. 18 637

B 2.40 0.19 689

9. 4 An Assessment of I ntervent ion

So far we have established that intervention can influence the 

path of the exchange rate but at a cost in terms of changes in 

official holdings of foreign exchange reserves. This poses the 

question of against what criteria must the efficacy of intervention 

be judged. Friedman [1953] suggests a single criteria - the 

profitability of intervention. This arises because stabilisation 

would seem to imply the authorities buying below the equilibrium 

rate and selling above the equilibrium rate. Mayer and Taguchi

[1983] demonstrate that this criteria has only limited application 

due to the fact that the only available information with which to 

evaluate the activities of the authorities is 'ex post' data rather 

than a series indicating what the exchange rate would have been in 

the absence of intervention. Similarly if the exchange rate is
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subject to a trend, intervention nay be unprofitable but 

stabilising in the sense that the market rate is moved towards the 

equilibrium adjustment path - that is unless a 'unique' interest 

rate differential equals the slope of the underlying trend of this 

equilibrium adjustment path.

Xore recently a variety of methods have been employed to examine 

whether intervention - and in particular sterilised intervention A 

- has been effective. Three broad approaches can be distinguished: 

First, the use of reduced form models, second, examination of 

periods of actual intervention to see whether the exchange rate was 

moved towards its equilibrium path and third, simulation of models 

of the financial sectors of different economies. Clearly this 

model falls into the third category. In order to indicate their 

nature a highly selective survey of studies within these three 

categories now follows.

With respect to the first category the general procedure is to 

estimate a reduced form equation of the following general form:

¿CAP = oto = aiADCE + oteR* + ....  (9.3)

where CAP = the capital account, balance of payments 

DCE = domestic credit expansion

The coefficient oti is designated the 'offset coefficient' as it 

measures the fraction of domestic credit expansion reversed by 

subsequent foreign exchange losses. A value of -1 indicates a 

complete offset and consequently the inability of the authorities 

to pursue a domestically orientated monetary policy or equivalently
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the inability to sterilise intervention. Using the reduced form 

approach, Argy and Kouri [1974] estimated capital flow equations 

for Germany, Metherlands and Italy over the period 1964 to 1970. 

They reached the tentative conclusion that the effect of changes in 

the domestic component of the monetary base had been partially 

offset by private capital movements. Similarly Quirk [1977] using 

data for Japan over the period March 1973 to October 1976, found 

that regression of the yen on a variety of variables failed to 

establish a significant role for the intervention variable in the 

determination of the spot exchange rate.

Studies following the second approach include Mayer and Taguchi 

[1983] (period 1974 to 1982 using monthly data for the Yen, Dmark 

and the £> and Vonnacott [1982] (period 1977 to 1979 using daily 

data for the Dmark versus the $). In both cases the approach 

involved estimating the adjustment path through the use of moving 

averages and, subsequently, ascertaining whether the intervention 

would move the exchange towards rather than away from this path. 

In both studies the broad conclusion was that intervention was 

stabilising in this sense. It should also be noted that this 

approach blurs the distinction between sterilised and non- 

sterilised intervention

Examples of the third approach are Obstfeld [1983], Kearney and 

MacDonald [1985] and of course De Grauwe et al [ 1985]. Obstfeld 

[1983] presents a four equation model of the financial sector of 

the German economy using monthly data for the period 1979(1) to
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1981(6). The equations comprise a money demand function, a money 

supply function, a domestic and foreign demand for German bonds. 

The model was simulated using the rational expectations hypothesis 

that expected inflation reflected the model predictions of future 

exchange rates. The base run 6 was obtained using historical 

values of the monetary base and outside debt supply. Two 

simulations were carried out representing transitory intervention 

which was reversed after nine months. The first simulation 

represented monetary intervention involving a reduction of 10% in 

the monetary base. In the second simulation the effect on the 

monetary base was sterilised through the issue of a corresponding 

amount of government debt. The effect of intervention was to cause 

a much sharper appreciation of the currency in the case of monetary 

intervention rather than sterilised intervention. Kearney and 

MacDonald employ a similar methodology with respect to UK data 

using essentially the same model as was presented in Kearney and 

MacDonald [1984] - see chapter 2 section 10. They consider two 

different types of environment: static expectations and 'perfect 

foresight' when expectations are formed in accordance with model 

predictions. The interventions, which involve selling foreign 

exchange (equivalent to £1 billion) are unanticipated and continue 

for three months starting from 1976(1). Intervention is more 

powerful in the case of 'perfect foresight'. The results of the 

simulation show a curious dichotomy. Monetary intervention causes 

the exchange rate ($) to appreciate by nearly 8% whereas sterilised 

intervention causes it to depreciate by just over 3%. Ho 

explanation is given for this differential impact. Furthermore the
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cost of intervention seems excessive in relation to the stock of 

reserves held by the OK at that time (approximately ¿2800m at the 

start of the simulation period). As noted in chapter 8 our 

methodology is different. Ve simulated a shock in the form of an 

unanticipated rise in the uncovered foreign rate of interest and 

examined the extent to which official intervention in the foreign 

exchange markets would moderate the rise in the $ exchange rate 6.

Ve contend that the criteria involved in concentration on 

exchange rate changes is too narrow to assess the efficacy of 

official intervention in the foreign exchange markets. For example 

no consideration is given to the possibility that stabilisation of 

the exchange rate is attained at the expense of destabilisation in 

domestic financial markets. Since we are interested in the 

interaction of exchange rate changes and domestic financial markets 

it is logical to examine the effects of intervention against a 

wider background. Hence we propose to use, as the relevant 

criteria against which to judge the efficacy of intervention, a 

loss function which the authorities are assumed to wish to 

minimise. This loss function should contain as its arguments 

indicators which reflect both price and quantity conditions in the 

various financial markets. The indicators we have chosen are: the 

exchange rate (S), changes in reserves (ARBS), the loan rate (RL) 

and the money supply - Harrow definition (XI) as well as the broad 

definition (M2). We use two definitions of the money supply in 

order to capture any switches between Ml and M2 following changes
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In domestic interest rates. In order to carry out this assessment 

we have imposed the following loss function:

LF = liOti { (AXi/Xi )*100)2 (9.4)

where AXi represents the change in the indicator as

compared with the base run

Xi represents the value of the indicator in the base 

run

loti = 1

Specification of the variable representing reserves merits further 

discussion. It was necessary to build up a notional value of

reserves for each simulation. This was done by starting from the 

actual figure for the start of the simulation period and 

adding/subtracting the changes implied by the particular 

intervention rule applicable to that simulation. Thus the variable 

AX refers to the change (i.e. the current flow change not the 

cumulative change as shown in the Figures 9.2, 9.4, 9.6 and 9.8) in 

the notional series of reserves relevant to a particular 

intervention rule. A further difficulty arose from the fact that 

foreign currency reserves are denominated in $s and are therefore 

immune to changes in the exchange rate whereas intervention in the 

model is denominated in £s. Consequently the change in reserves 

was converted into $s using the the exchange rate produced by the 

model solution

It should be noted that the precise form of the loss function 

adopted in (9.4) has several important implications. First, any 

fluctuation compared with the 'base run' is bad. Thus, for



- 313-

example, a gain In reserves Is given equal weight to a loss in 

reserves. This is particularly relevant to the assessment of 

leaning-against-the-wind intervention (LAV) since the authorities 

are involved in a heavy loss in reserves in the period of the shock 

which is partially offset by subsequent gains. These changes in 

reserves are all considered a loss and increase the value of the 

loss function. Second, because the function is in terms of 

squares, it is very sensitive to large numbers. Again this 

prejudices the function against LAV intervention in view of the 

heavy loss in reserves in the first period. Third, the function is 

in ratio form which not only permits comparison between the 

indicators adopted but also implies that it is relative changes 

which matter. Finally we have to decide on the relative importance 

of the various indicators within the overall function, i.e. the 

values for the ous. In the absence of any strong 'a priori' views 

we decided to assume equality.

In addition to the simulations carried out in this chapter, the 

authorities could react to a change in the foreign rate of interest 

by adjusting the money market rate by precisely the same amount. 

This would leave the exchange rate virtually unaltered so passing 

the burden of adjustment entirely on to domestic variables. In 

order to evaluate the various policy options we show in Table 9.6 

the values of this loss function for each of the major simulations 

carried out in chapters 8 and 9 together with the interest rate 

option discussed above. For sterilised intervention, all 

intervention rules show that intervention is costly in terms of
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reserve losses. The values for LAV intervention reflect the caveat 

mentioned earlier concerning the high values allocated to large 

changes. Consequently, although the cumulative loss of reserves is 

greater in the case of target intervention than in LAV, the latter 

dominates the former within the context of the loss function 

specified in (9.4). It should also be noted that intervention rule 

b for target intervention involves a relatively high reserve loss. 

Turning to non-sterilised intervention, we distinguish between the 

two assumptions made in this chapter concerning the market's belief 

in the effectiveness of intervention. 'A' reflects the assumption 

that the market believes intervention is completely ineffective 

with respect to influencing the long-term equilibrium rate. 'B' is 

the opposite assumption that intervention prevents the long-run 

equilibrium rate responding to the shock so that the terminal 

condition is the same as that for the base run. In both instances 

this form of non-sterilised intervention (i.e. 'active') is more 

powerful than non-sterilised intervention. Vote, however, in this 

case stability of the exchange rate is obtained at the expense of 

fluctuations in other variables such as the money supply and 

domestic rates of interest. This again illustrates the vital role 

of the market's assessment of the effectiveness of intervention by 

the authorities in the foreign exchange market. Finally complete 

stabilisation of the exchange rate at zero cost in reserves is 

obtained if the authorities match any rise in the uncovered foreign 

rate of interest by a corresponding change in the domestic money- 

market rate of interest ('Interest Rate Option’ in Table 9.5).
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Table 9.6
Losses due to a Rise of IX In the Uncovered Foreign 
Rate of Interest

S ARES RL M2 Ml Overall
Index

Pure Float 24.9 0 1.5 1 . 6 0.3 5.6

Sterilised
Intervention

LAV (rule a) 19.4 171.4 6 . 8 5.3 0 . 2 40.6

(rule b) 17.7 209.7 8.7 7.8 0.4 48.7

(rule c) 15.5 2 2 1 . 1 9.8 9.8 0.7 51.4

TGT (rule a) 12.7 36.6 7.5 9.3 0.9 13.4

(rule b) 1 2 . 6 80.8 9.8 16. 1 2 . 2 24.3

(rule c) 1 1 . 0 42.4 8.4 1 1 . 0 1 . 1 14.8

Fon-Sterilised
Intervention

LAV (A) 19.9 167.2 39.3 1 2 . 1 0.4 47.8

(B) 5.8 80.2 13.4 5.7 0.3 2 1 . 1

TGT (A) .12.5 33.6 21.5 8 . 8 0.5 15.4

(B) 0.7 29.4 19.9 8.4 0.7 1 1 . 8

Interest Rate 
Option 0 . 0 0.0 927. 0 2 . 2 24. 1 190.7

LAV refers to Leaning-Against-The Vind Intervention 
TGT refers to Target intervention
Rules (a) and (b) refer to the intensity of intervention as 
discussed in chapter 8

(A),(B) refer to the assumptions concerning the terminal 
conditions.
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However, the details contained In Table 9.6 suggest that the cost 

of this option is high in terns of the effect on domestic financial 

markets. The change in HI is more pronounced than that in K2 

reflecting the substitution of time deposits for sight deposits as 

well as that of bonds for money. This contrasts with the results 

for the other simulations where interest rate effects were smaller 

and larger wealth effects resulted from the changes in reserves.

Intervention is costly and in terms of the loss function the 

pure float dominates the other discussed policy options open to the 

authorities. On the other hand it must be remembered that we have 

allocated an equal importance to changes in all the indicators in 

the loss function. If a weighted average was applied then active 

non-sterilised intervention could be considered an acceptable 

alternative - particularly if the authorities can convince the 

public at large that intervention is successful so that the long- 

run equilibrium value of the exchange rate is altered <i.e the 

terminal condition is changed). This would, however, require a 

large change in the weights. For example, if (in the case of 

leaning against the wind, assumption B) the weight attached to 

exchange rate fluctuations rose to 0 . 6  and that for each of the 

other indicators fell to 0 .0 1 , then the value of the overall index 

would fall to 6.3 - still higher than the value for a pure float.

9.5 Conclusions



(or gain if movements are in the apposite direction as far example

would occur if the uncovered foreign rate of interest fell). In

the case of nan-sterilised intervention the efficacy of

intervention was dramatically increased and the corresponding cost 

reduced when intervention' was perceived by the markets to be 

completely effective. Turning now to the narrower -question of 

profitability of intervention in the foreign exchange markets, it 

is apparent that it is costly in terms of reserve losses for the 

authorities to intervene in the foreign exchange markets in order- 

to moderate the depreciation of the pound following a rise in the 

foreign rate of interest. However, as we have already noted,

movements in the exchange rate are roughly symmetrical to both
\ . J

domestic and foreign shocks. Consequently it might be expected 

that, over a sufficiently long time period, the authorities would 

achieve a net gain in reserves since they would be buying sterling 

at a lower rate than that at which subsequent sales were made. Ve 

illustrate this paint in Figure 9.9 over a two-period cycle noting 

that all the changes are unanticipated because of cur assumption of 

the rational expectations hypothesis. The uncovered foreign rate 

of interest rises by 1 % at time t so that the $/«£ exchange rate 

immediately increases but subsequently declines to the long-run 

equilibrium at time t+ 1 (note this coincides with the terminal 

condition). At this point the uncovered foreign rate of interest 

falls again to its original level so that there is an immediate 

drop in the exchange rate which then gradually climbs back to its

•Ve have found that intervention can influence the adjustment
path of the exchange rate but at quite a high cost in reserve loss
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original level. Thus in the period t to t+1, the authorities are 

selling $ to moderate the rise in the price of the $ on the foreign 

exchange markets. Conversely during period t+1 tc t+2 the 

authorities are buying $ tc moderate the depreciation of the $. It 

is apparent that the selling price of the $ exceeds the buying 

price so that this gap provides the authorities with an increase in 

reserves. The existence of this profit is independent of the 

terminal horizon but its magnitude does depend on this horizon 

since the size of the initial movement in the exchange rate 

increases as the terminal condition is extended into the future - 

see Figure 8 .1 for a demonstration of this point.

Ve examine further this possibility by converting the flow 

lasses/gains in reserves into a $ valuation at the. exchange rate 

ruling at the end of the period in which intervention takes place. 

Ve then constructed an artifical cycle of 16 quarters consisting of 

two sub periods. The first quarter saw a rise of 1% in the 

uncovered foreign rate of interest and the 9th quarter a-fall of 1% 

in that rate. As an illustrative example, intervention followed 

leaning against the wind, (sterilised) according'to rule a in Figure 

9.1. As would be expected the authorities acquired a net gain in 

reserves over the cycle but one which only amounted to- 19m$.- 

According to the profitability criteria then, foreign exchange 

intervention is efficient but note that we have not met any of the 

objections to the profit criteria discussed by Mayer and Taguchi 

C19833 - see page 307. In fact another real problem facing the UK 

authorities is the scale of intervention necessary to move the
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exchange rate. Thus, for example, the cost of leaning-against-the- 

wind intervention following assumption A in Table 9.4 entails a 

loss of reserves amounting to £585n in the period following the 

shock which represents just over 2 0% of the stock of foreign 

currency reserves at that time. In the case of- target 

intervention, the initial cost is lower but the cumulative loss of 

reserves is higher <e.g. £578m for Assumption A in Table 9.5). The 

sole exception to this cost occurs for leaning-against-the-wind 

intervention where the market believes that intervention will be 

successful (i.e. assumption B in Table 9.4). The cumulative 

reserve loss falls to £63m - though the first period loss still 

remains high at £381m. The existence of modest profits 

attributable to intervention over the long run does not therefore 

modify the earlier conclusions following from the detail 

incorporated in Table 9.6
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Notes

1 In the terminology of De Grauwe et al [1985] this is "active

non-sterilised intervention" (page 156). The rise in the 

domestic money market rate of interest causes a corresponding 

rise in the rate of interest on government securities (RG) 

leading to substitution of government securities for other 

assets in the portfolio of the non-bank private sector. This 

can be verified from the change in the market value of

government bonds held by the non-bank private sector in the

following way. The total change in holdings of government 

securities within the portfolio is attributable to two 

components: i) the negative valuation effect due to the rise in 

interest rates and ii) the positive substitution effect. The 

period following the rise in domestic interest rate saw the

total market value of bond holdings fall by 4232m out of which 

4392m can be explained by the negative valuation effect. 

Consequently non-bank private sector holdings of government 

bonds increased by 4160m due to the rise in interest rates.

2 The values of a in (8.19) are 30,000, 40,000 and 50,000 for

intervention rules a,b and c respectively. As noted in the main 

body of the text these figures represent the intensity of 

intervention and a scaling factor.

3 The value of 8 in (8.10) is 0.0001
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4 Bockelmann [1983] questions the practical value of the 

distinction between sterilised and non-sterilised intervention. 

He argues that adjustment of shortages/surpluses in the domestic 

money markets depends on the overall situation not on whether or 

not the imbalance is due to intervention in the foreign exchange 

markets.

5 Obstfeld noted that the 'benchmark' simulation did not 

correspond closely the historical path. He also attributed this 

lack of conformity to "unanticipated" events (page 183).

6 This methodology is similar to that adopted by De Grauwe et al

[1985].
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CHAPTER 1O CONCLUSIONS

The object of this study is to construct an empirical portfolio 

balance model of the UK financial system with a view to the 

examination of the interaction between the various returns on 

assets, the quantities of assets and the exchange rate. The 

analysis and investigation described in the previous chapters 

support the view that this objective has been achieved to a 

reasonable extent

In contrast to many other theoretical and empirical studies, we 

have incorporated a richer menu of asset choice within the non-bank 

private sector. In particular bank lending appears as a major 

component of the portfolio. In this respect, Kearney and MacDonald 

[19841 and [ 19853 are similar but with a more limited portfolio 

choice since the quantities of assets are given in their models. 

Ve have also . included a supply side function in the form of the 

specification of the portfolio behaviour of the banking sector 

(chapter 5). Furthermore, again in contrast to other studies of 

the UK financial system (except that by Kearney and MacDonald 

[19853) we have assumed that expectations of future exchange rates 

are formed in accordance with the rational expectations hypothesis. 

In this and other respects the methodology is similar to that 

adopted by De Grauwe et al [19853.
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It 1e not claimed that the specification of the various 

functions, or for that matter, the values of the coefficients 

estimated represent precisely the population coefficients. Ve 

would, however, claim that they are reasonably representative of 

the behaviour of the financial sector given the assumption of this 

type of portfolio balance model. It is against this background 

that our assessment of shocks and intervention by the authorities 

in the foreign exchange markets must be evaluated.

Before summing up the conclusions of this study, it is 

appropriate to note some limitations of the analysis. These 

limitations can be divided into two categories. The first category 

concerns the estimation of the model and the second the extent of 

the theoretical specification of the model. Dealing with the first 

category, no use was made of sequential tests to assess the 

structure of the equations or the lag structure in the manner 

suggested by Mizon [19761. Ve advance three reasons for this. 

First the observation period yielded insufficient data to provide

for the use of what are essentially asymptotic tests. Second, we

commenced with an 'a priori' structure with the intention of

analysing the properties of such a framework. Third, the

observation period (1972/1960) was a period of considerable 

structural change so that a more empirical approach seemed 

inappropriate. For similar reasons we have not tested the 

stability of the parameters over the estimation period. Turning 

now to the second category of limitations, first the model includes 

no links between changes in the financial sector and the subsequent
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reactions within the real sector. Consequently real expected 

income is held constant throughout the simulations. Second, and 

similar to the first point, there is no link between changes in the 

exchange rate and the expected price level so that expected 

inflation is also held constant throughout the simulations. Third, 

the act of intervention by the authorities is assumed not to 

influence the behaviour of the markets as compared with a pure 

float 1. On the other hand expectations are not static and are 

assumed to vary in response to the foreign interest rate shock. 

Furthermore, wealth holdings are subject to valuation effects from 

changes in both interest rates and exchange rates thus meeting the 

point made by Frenkel [19831. Perhaps more controversially we have 

assumed that government debt is perceived by the non-bank private 

sector as wealth and is not offset by the discounted value of 

future tax payments necessary to service the debt.

It should also be noted that whilst the intervention analysis is 

conducted in terms of a rise in the uncovered foreign rate of 

interest, the analysis is of general application in view of the 

symmetry of the model response to other shocks described in chapter

8.3

Our conclusions concerning the practicality of successful 

intervention by the authorities in the foreign exchange markets 

tend towards pessimism. This is due to a number of reasons. 

First, the assessment by the market of the permanence of the shock 

is of critical importance. If the shock is viewed as temporary,
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then the exchange rate is affected only to a small extent and there 

is little need for intervention by the authorities. 'Second, when 

the shock is perceived as permanent, intervention appears to be 

costly in terms of reserves lost by the authorities. This is so 

even when the intervention target is the long-run equilibrium 

exchange rate and the market believes that intervention will 

completely offset any movement in the exchange rate. However a
4

qualification to this conclusion concerns the existing stock of 

reserves held by the UK. The loss function <9.4) is specified in 

terms of percentage changes so that an increased stock of reserves 

would reduce the percentage change given the absolute quantity of 

reserve loss/gain. Consequently higher stocks of reserves could' 

make intervention a less costly and, therefore, more attractive 

policy. Even so the figures contained in Table 9.6 suggest that 

stability of the exchange rates is gained at the expense of greater 

volatility in domestic financial markets. In other words a pure 

float seems to be the most appropriate exchange rate policy in the 

absence of stringent controls on capital movements. Our findings

also suggest that a policy of changing domestic interest rates to/
match movements in the exchange rate is inappropriate because of 

its high cost in the form of the disturbances created in other 

financial markets. Finally our simulations suggest that the 

authorities could make net gains in reserves in the long run by 

intervening in the foreign exchange markets but that the scale of 

intervention necessary to achieve only modest increases in reserves 

tends to make such a policy unattractive given the disturbances to

the other financial markets.
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Consequently our findings are rather pessimistic about the 

practicality, let alone desirability, of intervention by a single 

country on the foreign exchange markets.. Finally we would like to 

draw attention to the fact that our conclusions relate to 

short/medium term intervention rather than to day-to-day smoothing 

operations.
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Notes

1 Hussa [1981] discusses the possibility that intervention may 

convey new information to the market about future monetary 

growth.
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