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Introduction

1 The essence of monetarism is that monetary changes are the necessary

and sufficient cause of changes in nominal income, swamping the

temporary and minor influence of fiscal policy.

2 Abundant empirical evidence has by now amply confirmed that major
historical accelerations and decelerations of inflation have been
accompanied by accelerations and decelerations in the rate of growth of
the money stock. Few or none would today accept the argument of the
Radcliffe Committee that the income velocity of money in the short run
is largely unbounded, particularly for upwards movements. [1] In Lord
Kahn's words, 'it can be readily conceded to the monetarists that an
increase in the quantity of money, though not the cause of inflation is
a necessary condition' [(Kahn (1976), page 6]. The controversy is

over whether monetary changes are a sufficient cause of inflation,

and in particular whether the money supply is exogenous to nominal
income or whether the money supply is determined by nominal income

and/or by other factors determining nominal income.

3 For example, wage or import (especially o0il) price increases,
which lead to faster inflation, may also provide major explanations
for the behaviour of the money stock. A central area of the debate
between monetarists and Keynesians consequently now concerns the

sources of changes in the money stock.

4 Monetarists assume that the money supply is capable of being

set exogenously by the authorities, although they acknowledge the
distinction between a fixed and floating exchange rate regime. For
an open economy, a commitment to a fixed exchange rate implies that
the money stock becomes largely endogenous; prices, interest rates,

and hence the rate of monetary expansion, are kept roughly in line

[1] '... we cannot find any reason for supposing, or any experience
in monetary history indicating, that there is any limit to the
velocity of circulation; it is a statistical concept that tells
us nothing directly of the motivation that influences the level
of total demand.' [Radcliffe (1959), paragraph 391.)
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with developments in the rest of the fixed exchange rate world by
capital inflows and outflows over the foreign exchanges. However,
under floating exchange rates, the monetary author ities' ability to
pursue an independent monetary policy comes about because the exchange
rate adjusts to reflect differential rates of monetary expansion

between a country and its trading partners.

5 Keynesians, on the other hand, take as their starting point
factors which directly determine the rate of wage inflation. of
central importance is the observation that wage rates do not adjust,
at least in the short run, to equate quantities supplied and demanded.
In the context of governments' commitment to full employment,

the effective demand for labour appears highly inelastic with respect
to the wage level. Trade unions, knowing this, will demand the
highest rate of wage increase they believe they can get, with little
fear for loss of jobs. Concern for fairness and comparability in
the wage structure will tend to ensure that large settlements in one
sector are copied through the entire economy, so roughly preserving
the structure of wage differentials and raising the general overall
wage level. With productivity growth being determined by long-term
real and institutional factors, price inflation naturally follows as
the consequence of producers' attempts to maintain conventional
mark-ups over rising unit costs. Such wage push inflation is
'validated' or 'ratified' by monetary accommodation if steps are
taken to avoid consequent increases in unemployment. It GE &

result of this process, the rate of domestic inflation exceeds the

rate prevailing elsewhere, the exchange rate will depreciate.
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The policy debate: the inflation/unemployment trade-off

6 Monetarists see restrictive monetary policy, meaning a lower rate

of expansion of the nominal money stock, as the necessary and sufficient

instrument for reducing the rate of inflation over the longer term,

albeit at the cost of higher unemployment in the interim. Keynesians,

on the other hand, tend to view money wage increases as having a life

of their own, largely independent of monetary policy. They argue

that failure to validate wage increases through expansion of money and

nominal aggregate demand would result primarily in rising unemployment,

rather than in reductions in the rate of wage inflation.

7 The evidence from the 1970-71 and 1975-78 episodes of extremely

sluggish downward response of wage rates to higher unemployment has

not led monetarists to modify their standard policy recommendation of

monetary restriction to fight inflation, in part because they envisage a

significant anti-inflationary influence from slow monetary growth via

the exchange rate directly to prices, and thus indirectly to wages.

Similarly the apparent inability of prices and incomes policies to

secure any lasting reduction of inflation rates has not led Keynesians

to abandon their policy recommendation of operating directly on wage

increases through incomes policies to slow down the rate of inflation,

because they do not see any more acceptable alternative.

8 These policy differences may be attributed in part to a lower rate

of time preference implicit in the policy judgments of monetarists.
The benefits in the perhaps distant future of reducing the rate of
inflation outweigh the short-run costs of recession, whatever the

latter's time duration. Exclusive focus on the short run will lead

to a policy of validating ever-increasing wage and price inflation as

each new shock is ratified by a more rapid expansion of nominal
demand. Moreover, such a policy would not minimise unemployment
over the longer term [see Friedman (1977)]. As a result, the
monetarist focus on the longer-run effects of restrictive macro-
economic policy appears to have obvious advantages over the shorter-

run focus of Keynesian adherents. The difficulties, it is agreed,

come in the process of changing inflationary expectations and/or real

7



wage targets. If restrictive monetary policy does not reduce
expectations of future inflation by an equivalent amount, the short-
run effects will be primarily a reduction in real aggregate demand

and an increase in unemployment, if the income velocity of money

remains stable.

9 Recognition that over the longer run a restrictive monetary policy
will have its major effect on inflation rather than unemployment is
of limited comfort when the full adjustment may stretch over many
years. As Tobin [(1976), page 336] has observed, 'Distinctively
monetarist policy recommendations stem less from theoretical or even
empirical findings than from distinctive value judgments. The
preferences revealed consistently in those recommendations are for
minimising the public sector and for paying a high cost in

unemployment to stabilise prices.'

10 This paper would like to suggest an additional difficulty. A

restrictive monetary policy may be very much more difficult to pursue

successfully than is commonly assumed by advocates of monetar ism.




Money supply: exogenous or endogenous?

11 There is nothing necessarily inconsistent between monetarist
reasoning and scenarios in which wage or import price increases
induce the monetary authorities to expand the money stock in order to
avoid the short-term increases in unemployment which would otherwise
result. 'Nor is there anything in the monetarist models of which we
are aware which would suggest that the monetary authorities would
systematically validate "government push" pressures emanating from
budget deficits, but not "cost push" pressures emanating from wage or

import price increases.' [Willett and Laney (1978), page 321.]

12 These issues concerning the behaviour of the monetary authorities,
while logically separable from the disputes between monetarists and
Keynesians about the behaviour of the private sector in response to
variations in monetary variables, do have a direct bearing on the
interpretation of the empirical evidence for the monetarist explanation
of a primarily one-way causal relationship between monetary growth

and price inflation.

13 The central empirical evidence for the monetarist case that money
is important is that in the United States, although the money stock has
been determined by a variety of forces over the past hundred years,

its long-run velocity has been relatively stable and predictable.

As a result, changes in nominal income have been systematically
associated with changes in the money stock. But a fairly close
statistical association between the money stock and money income is

one thing; the direction of the causal influence implicit in this
correlation is another. Monetarists are, of course, aware of the

two-way relationship between money and money income.[1l]

[1] 'Changes in the money stock are therefore a consequence as well as
an independent source of change in money income and prices, though,
once they occur, they produce in their turn still further effects
on income and prices. Mutual interaction, but with money rather
clearly the senior partner in longer-run movements and in major
cyclical movements, and more nearly an equal partner with money
income and prices in shorter-run and milder movements - this is the
generalization suggested by our evidence.' [Friedman and Schwartz

(1963), page 695.]




14 For the United States, their chief evidence for the unidirectional
causality of monetary change is based on the behaviour of
'determinants' of the money stock, the monetary base, the public's
currency ratio and the banks' reserve ratio. They argue that the
Federal Reserve System could, if it chose, control the monetary base,
since it clearly dominates the sources of the base. They then
demonstrate that, except in the very short run, the money multiplier
is fairly stable, so that most of the change in the money stock is
attributable to changes in the monetary base. Their case for the

exogeneity of monetary change rests on the fact that the money stock

is ultimately under the control of the central bank.[1l])

15 It is this view that the money stock is exogenous, in the sense
that it is ultimately controlled by the central bank, that has
recently led monetarists to ask 'what affects the willingness of
monetary authorities to allow monetary expansion?' Machlup (1978)
has argued that all monetary expansion should properly be viewed as
active intervention, since irrespective of whether it comes about by
a policy of holding the price of eligible financial assets at a set
level, or by changing their price towards a targeted level, it
necessarily involves the acquisition of financial assets by central
banks. However, he goes on to argue further that in a world

where money wages cannot be reduced, practically anything that
happens in an economy - demand shifts, supply shifts, technological
changes, changes in import prices or market power - will lead to a
loss of job opportunities and increased unemployment, unless an
expansion in the stock of money is engineered so that real wages may
be depressed by price increases to permit the relative price changes

necessary for equilibrium to occur.

16 For the case of the United Kingdom, it is generally conceded that
the working arrangements with the discount houses, particularly the
lender of last resort facility, would prevent the Bank of England from
exercising rigid day-to-day monetary base control over the money stock.
But these institutional arrangements could be changed and a less

strict adherence to monetary base targets which nevertheless gave

[1] For a more extended discussion, see Moore (1979).
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reasonable control over broad money within conventional target periods

could be envisaged [see Foot et al.(1979)].

17 Even if the money stock is formally exogenous in the control sense,
there are, in practice, clear limits to the extent to which the monetary
authorities have discretionary ability to alter its behaviour.
Undoubtedly the major change in monetary policy in industrial economies
has been the move away from the pursuit of an interest rate objective to
the formal announcement of a target rate of growth for some monetary
aggregate. Caution in the enforcement of the target has been urged by
'practical monetarists', who doubt the responsiveness of wages to the
price constraints implied by monetary targets. For the operation of
targeting to be of lasting value, the credibility of the authorities in
the eyes of financial markets is crucial. Doubts have been expressed
about the practicability of persevering with monetary targets by several
of the monetary authorities concerned. As one study of targeting
recently concluded, 'Economists may differ over the value of monetary
targets, but most would agree that to set them up as a key policy aim
and then persistently to overshoot them may, in a sense, afford the

worst of both worlds'. [Foot (1979).]

18 Decision-makers in the public sector, no less than in the private
sector, should be regarded as attempting to act in a rational and
efficient manner. If excess monetary growth is in fact necessary and
sufficient for continuing inflation, as monetarists insist, why have the
authorities in all countries continued to allow such growth to persist?
Why are rates of monetary growth in most countries now in excess of 10%,
double the rates observed in the 1960s, at a time when inflation is
inc;easingly viewed as the major policy problem? It is sometimes
argued that the electorate is myopic, and would vote against politicians
who carried out 'responsible' policies. However, an alternative
explanation is that the perceived illiquidity costs from failure of the
authorities to 'accommodate' are viewed as larger than the perceived

inflationary costs of accommodation.

19 The process of monetary accommodation, the validation of money
wage increases, is regarded by both monetarists and Keynesians alike
as an active policy, to be pursued or not pursued, by the monetary

authorities. The notion appears to be that central banks,



mistakenly from the viewpoint of monetarists, rightly from the
viewpoint of Keynesians, keep their eyes focused on the state of

the economy in general, and on the level of unemployment in particular.
When unemployment rates approach, or threaten to approach, politically
unacceptable levels, the central bank pursues an accommodatory

policy.

20 Such a view tends to overlook the fact that the universal
rationale for the creation of central banks, and still by far their
most important role, was to support the essential viability of the
financial system. If financial assets are to possess liquidity,
they must be capable of being exchanged quickly, cheaply and
conveniently into cash; institutional market-makers must exist who
are willing to purchase such assets for cash. To ensure the
liquidity of financial assets, central banks perform the role of
lender of last resort. Commercial banks are the central institutions
in the liquidity-creating process, and by far the most basic
obligation of all monetary authorities is to support, encourage and
maintain orderly conditions in financial markets generally, and in
the commercial banking system in particular. In the United Kingdom,
the discount market provides the link between the commercial banks

and the Bank of England acting as lender of last resort.

21 In the United Kingdom, annual changes in the volume of bank
intermediat ion are determined primarily by the quantity of bank
lending, although changes in the public sector borrowing requirement,
public sector debt sales and external capital flows play an important
short-run role. The historical relationship between annual changes
in bank lending and the money stock (sterling M3) is shown in

Chart A. In most years, bank lending has been the predominant

source of monetary growth.

22 It is through the credit markets that the process of monetary
acccommodation to higher nominal incomes comes about. The ability
of central banks to control the rate of monetary growth may thus
hinge on their ability to control the rate of growth of bank lending,
rather than the monetary base. In all countries, banks' legal
reserve ratios are based on the lagged value of deposits; once the

deposits have been created, the central bank must somehow make the

12
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required reserves available at the settlement date. Otherwise the
banks, no matter how hard they scramble for funds, could not meet
their reserve requirements. Once loans and deposits have been
granted, the central bank must provide the banks with the necessary
reserves if orderly conditions in the financial markets are to be

maintained.

23 Since in the United Kingdom changes in bank lending have been the
prime proximate source of changes in the money stock in the last

fif teen years, the next section attempts to isolate the forces
governing the amount of credit granted by the UK banking system to
industrial and commercial companies (ICCs), the largest borrowers
from banks. It also attempts to outline, and where possible to
quantify, those channels, both direct and indirect, whereby the Bank
of England may be able to control the volume of company borrowing.
Not surprisingly in view of the supportive role of the Bank of
England to the financial system, the controllability of bank lending
to ICCs appears distinctly limited. As will be shown, such bank
lending is largely demand-determined. In the United Kingdom, total
bank debt in existence at any time is typically only about 60% of
total lines of credit previously committed. (1) Assuming that their
loan demands meet the banks' customary collateral requirements, ICCs
appear to be justified in making contractual commitments on the
assumption that they will be able to finance their legitimate working

capital needs.

[1) Utilisation is about 50% for overdraft facilities and 75% for loan
and acceptance facilities in the case of the London clearing banks.
See Hall (1979).
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Bank lending to industrial and commercial companies

24 In the United Kingdom, banks are typically regarded as oligopolists
in advances and retail (sight and time) deposits, setting their
interest rates in line with minimum lending rate and short-term
money-market rates. The quantity of bank lending and deposits is

then determined largely by demand, although banks have some scope for
affecting the quantity of loans through non-price terms [see, for
example, Spencer and Mowl (1978)]. The amount of funds obtained
through retail deposits, after adjustment for the reserve assets and
special deposits which must be held against them, are reconciled with
the quantity of loans demanded by changing other portfolio items.
Historically, imbalances between changes in deposits and loans were
financed by changes in marketable securities, gilt-edged stocks and
local authority debt. Since the late 1960s, the development of

an active market in certificates of deposit (CDs) has enabled banks

to place large quantities of these liabilities at their own initiative.
This liability management has enabled banks to run down their
precautionary reserves, and rely on 'liability-side liquidity' to

meet demands for funds. As a result they are better able to

accommodate to changes in the demand for loans.

25 Recent work on UK bank lending has usually proceeded as if an
equation can be estimated with a specification similar to that used
in demand-for-money equations. The dependent variable is deflated
by the price level, and the explanatory variables are some measure of
real income, interest rates, and dummies to represent structural
changes in monetary control [see, for example, Spencer and Mowl
(1978), and Coghlan (1979)]. Frequently no significant role has
been found for interest rates, and a dummy to represent the reforms
embodied in competition and credit control [see Bank of England
(1971)] does most of the work in explaining the rapid growth of

lending from 1971-74.

26 The approach in this paper stems essentially from the simple

recognition that time must be taken seriously. Production takes

14
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time. [1] In modern economies, production costs are normally incurred
and paid prior to receipt of sales proceeds. Such costs represent a
working capital investment by the firm for which it must find finance.
Administered prices tend to be based on the historic costs of producing
the goods sold. If production costs in the current period duplicate
those in the preceding production period, as would occur in a steady
state, the proceeds from current sales of past production will

exactly finance current working capital costs. However, whenever
wage or raw material price increases raise current production costs,
unchanged production flows will require more working capital, unless
product prices are raised simultaneously. Accordingly, in the
absence of instantaneous replacement-cost pricing, firms will increase
their working capital typically by increasing their borrowings from

banks, or by running down their liquid assets. (2]

27 1In this manner additional bank credit is demanded to finance
increases in the value of stocks and work in progress, throughout

the time interval between the payment for inputs and the receipt of
sales revenues. Increases in money wage rates, the single most
impor tant factor cost, or in raw material costs, will thus lead to an
increase in the quantity of bank credit demanded and, in a closed
economy, in the money stock. (3] Increases in the volume of output
will similarly require an increase in bank loans to finance the

larger value of stocks and work in progress.

28 There is now considerable evidence that over large sectors of the
economy, prices are determined as some fairly stable mark-up over
historic, actual or normal, unit costs [Coutts et al.(1978) and
Nordhaus (1972)]. To the extent that prices are based on some

stable mark-up on historic unit costs, increases in labour or materials

[1] This obvious point, though central to the classical wages fund,
is unfortunately obscured by the modern production function
literature which characteristically proceeds implicitly in its
mathematical formulation as if inputs and outputs are related
contempor aneously.

[2] Working capital may also be increased by non-bank borrowing, by
raising new equity, or by realising non-liquid assets. But
these sources of funds usually take longer to tap.

(3] If the raw materials are imported, the domestic money supply need
not increase.

15




costs, or in output, will raise the current cost value of stocks and

work—-in-progress, and so the net demand for additional working capital
finance, until larger sales receipts, from prices based on the higher
historic unit costs, cover the additional working capital finance.

If costs stabilise at the new higher level, the level of bank

borrowing, if that is the only source of extra working capital, will

also stabilise at a new higher level.

29 The amount of extra working capital required will clearly vary
among firms, and will depend on the length of time before output
prices are raised in response to higher costs. The length of the
production period - defined as from the point of cost input to the
point of sales receipt - will set a plausible upper limit to the time
lag [Coutts et al. (1978), page 41]. While workers and other factor
suppliers do provide companies with interest-free finance, depending
on factor payment per iod and trade credit conventions, this is
ordinarily very short compared with the total production period over
which such working capital expenditure must be recouped with a

profit if the company is to remain in business.

30 As shown in Table A, bank lending to ICCs is by far the largest
component (about two thirds) of changes in total bank lending in the
last decade. The present section attempts to develop a single
equation for bank lending to ICCs. The single equation approach to
such an important element of company sector behaviour is fraught with
difficulties. A fully simultaneous model of company behaviour is
required to obtain unbiased results. Such an exercise is beyond

the scope of this paper, which merely seeks to indicate some of the

important proximate influences on bank lending.

31 The assumption underlying the present study is that banks set
their base rate and attempt to meet the demand that results.[l] Ji5E

the resulting demand exceeds the banks' available supply, they will

(1) Some studies of UK bank lending have used disequilibrium models
as developed by Fair and Jaffee (1972) and Laffont and Garcia
(1977) which equate the observed quantity with the minimum or
some weighted average of notional supply and demand. Spencer
and Mowl (1978) found for bank lending to ICCs that the weights
were independent of the 'excess demand', and their resulting
ordinary least square model is dominated by demand factors.

16
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either change base rate or change the degree to which they ration

credit.(1] The equation attempts to capture changes in the degree
of credit rationing induced by central bank policy by the use of
proxy dummies to reflect changes in quantitative and qualitative

controls imposed on the banking system.

32 In most studies of bank lending the dependent variable is
deflated by the price level. This implies both that an x% increase
in prices raises bank lending by x% in nominal terms, and that

the adjustment is instantaneous, in the sense that it is completed
within the current period. These assumptions are not supported by
the data [see Bell(1978), pages 10-11]. In this study the dependent
variable, the quarterly change in bank borrowing by ICCs, is measured

in nominal terms.

33 The procedure followed was first to establish a basic equation
making ICCs bank borrowing a function of increases in their working
capital needs and then to test for the significance of additional
variables. Because of the different ways various costs enter the
production and pricing process [see Coutts et al. (1978), pages
36-59], working capital demands for any given level of activity were
broken down into the following three components: (2]
(i) employment costs;
(ii) cost of raw materials, proxied by the cost of imports of
industrial materials; and

(iii) corporate payments of UK tax.

34 Changes in working capital resulting from variations in the level

of activity are captured in two ways; first, by defining the employment

costs and raw material costs terms to include the effect of changes in
employment and the volume of raw materials respectively, and second,
by including the current price value of stockbuilding (excluding stock

appreciation) as an additional explanatory variable. It is only

[1] Banks will also bid for deposits, but this is likely to increase
the pressure to change base rate.

(2] See Appendix 1 for detailed data definitions. Later tests showed
that an equation with only stockbuilding and stock appreciation as
explanatory variables did not per form as well as this more
disaggregated approach.
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increases in costs which must be financed by additional credit, since
existing levels will be fully financed out of current sales proceeds.
In consequence, all the explanatory variables except the stockbuilding
term are entered as first differences. The lags were specified

a priori on the basis of analysis suggested by the price mark-up
literature. It was expected that for wage costs the period for which
extra working capital would be required would not last more than two
quarters, while for materials costs the lag might be longer. Since
such prices are both more variable and reversible than labour costs,
they would not be expected to be passed on in higher prices with the
same rapidity. In addition, firms have greater control over their
wages bill. Administrative increases in wages would be expected to
be reflected more rapidly in higher prices than exogenously given raw
material cost changes. Accordingly, all variables were entered for
the current and preceding quarters; in the case of imports an

additional lag was included.

35 The initial equation to be tested, which is essentially a

short-run disequiliprium model and omits any terms to ensure sensible

a priori long-run equilibrium properties([l] is as follows:

L = + 7 + +
DI a, alAWBt aZAWBt_ a3AMBMt a4AMBM

L =1L

+a_A +a +
a MMBM, IICE +a

2t ag IICEt_

+ +
aBATYCt agATyct_l

7 1
where
LDI = the quarterly flow of bank borrowing by ICCs
WB = a proxy for the wages bill of ICCs
MBM = the import bill for industrial materials
IICE = current price stockbuilding (ICCs)
TYC = corporate payments of UK tax

A = quarterly change.

Seasonally-adjusted data are used where appropriate.[2]

[1] It is not essential that a single equation for bank lending has
sensible long-run properties. The feedbacks may be through other
influences on companies particularly on working capital requirements.

[2) The independent seasonal adjustment of the various independent
variables and the dependent variable creates potential problems in
identifying the lag distributions. These have been ignored.
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The results of fitting this equation are presented as equation 1 of
Table B.[1] It succeeds in explaining about two thirds of the total
variation in the flow of company borrowing. The one-quarter lagged
changes in the wage bill and in stockbuilding are not significant.

In the case of raw materials, the one-quarter lagged value is
significant while the current value is not.[2] Equation 1 of Table B
significantly underpredicts the rapid growth in bank borrowing that
occurred in 1973 and 1974, when short-term market interest rates rose
above the banks' base rate. A 'round-tripping' variable, defined as
the excess of the three-month CD rate over the lending rate to

prime companies (taken to be banks' base rate plus 1%) (3] is thus
entered as an additional explanatory variable. As shown in equation 2
of Table B, it is highly significant, and the fit of the equation is

improved substantially.

36 On dropping all insignificant variables, a basic equation (equation 3,
Table B) was selected. The equation succeeds in explaining three quarters
of the variation in ICCs total bank borrowing, and the Durbin-Watson

statistic indicates that the degree of serial correlation is acceptable.

37 Each variable is highly significant, and the magnitude of the
coefficient on each of the components of working capital needs falls
between zero and unity as hypothesised; the coefficients on the

wages bill, the import bill and tax payments terms are not significantly
different from unity, while that on stockbuilding is about 0.6. These
results imply that bank borrowing by ICCs increases substantially in

line with the requirement for additional working capital.

38 Further details of attempts to introduce interest rate terms are

reported on later in the paper, but the fit was further improved by

[1) The linear specification is arbitrary. It might be expected that,
in so far as bank borrowing is a residual source of funds, the
relationship between working capital variables and bank borrowing
would be non-linear with small changes in working capital needs
being met from other sources (e.g. liquid assets) but with larger
changes being met predominantly by bank borrowing.

[2) Attempts to incorporate a separate variable representing fuel
prices yielded very insignificant results.

(3] The margin over base rate is applicable to the larger and more
credit-worthy ICCs.
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including the real own rate of interest in the current period as an
extra explanatory variable (equation 4, Table B). The coefficient

is right-signed and significant at the 5% level.

39 To test for the robustness of the coefficient estimates, the data
were divided into two sub-periods, and equations 3 and 4, Table B
were re-estimated independently for each. As is shown in Table B,
the results are somewhat mixed, and there is some evidence of
heteroscedasticity over the whole sample period. The magnitudes of
most coefficients vary quite significantly between sub-periods. The
coefficient on the wages bill is larger for the first sub-period,
while the opposite is the case for the coefficients on imports and
taxes. Never theless, Chow tests indicated that the equations were
not unstable, reflecting no doubt the dominance of the latter period
in the total variation in bank borrowing over the whole period.([1]
Stability tests were not performed on individual variables. With
the exception of the import bill terms, every estimated coefficient(2]
contains the value of the other estimates within two standard errors

- a non-rigorous but compelling test. (3]

40 The basic mcdel outlined above even modified for real interest
rate effects, needs to be adjusted to allow for the possibility that
working capital needs can be met other than through bank borrowing.
Also bank borrowing is only part of companies' liability portfolio
and substitution can take place within the portfolio for reasons both
connected and unconnected with changing working capital needs.
Var ious possibilities suggest themselves:
(i) bank borrowing and other forms of net liquid liabilities
may be treated as close substitutes by ICCs managements;
(1i) borrowing from banks in foreign currency may be largely
unrelated to changes in domestic UK costs; foreign currency
borrowing being matched by the acquisition of foreign

currency real and financial assets;

[1] Time dependent heteroscedastistic errors bias the Chow test in
favour of not rejecting stability.

[2] Ignoring the constant term.

[3] Attempts to remove the heteroscedasticity by dividing through the
equation (including the constant) by a price index were not wholly
successful. The main effects of this were to reduce the

coefficients on the imports bill and on the real interest rate.



(iii) the relative reliance on bank borrowing may be a stronger

function of relative interest rates, and particularly of

the level of the own nominal or real interest rate, than

indicated above;

(iv) monetary controls may have affected the degree of recourse
to the banks by ICCs; and

(v) bank borrowing may be used to finance other capital needs of

companies, such as fixed investment.

Substitutability

41 Since the theory does not specify the extent to which companies
will increase their bank loans or draw down their bank deposits or
other liquid assets to meet increases in their working capital
requirements, the dependent variable was defined in two additional
ways:

(i) change in ICCs net borrowing from banks: total bank borrowing

net of total domestic bank deposits; and

(11) change in ICCs net liquid liabilities: total short-term
borrowing from banks and non-banks net of identified

holdings of liquid assets.

42 The results are shown in Table C. (1] Somewhat surprisingly,
gross bank borrowing was more closely determined by changes

in company working capital needs than either of the net definitions.
The evidence suggests that ICCs total bank borrowing is directly
determined by working capital needs, while changes in ICCs bank
deposits and net liquid assets are governed at least in part by

additional factors.

43 Another possibility is that working capital needs are replenished
by new equity issues, and other sources of finance, particularly
inflows from abroad. Various additional explanatory variables were
included in the ICCs bank borrowing equations with, in the case of

perfect substitutability, an expected coefficient of minus unity.

[1] Equations including the real rate of interest on bank borrowing
were omitted because this variable was usually wrong-signed and
insignificant. Where, however, sterling bank borrowing was
used to calculate the 'net' variables, the real own interest
rate was significant (see Table H on page 43).
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The detailed results are not reported because all of the coefficients
were insignificant and/or wrong-signed. The variables tried were
new equity issues, net lending by the public sector to the private
sector, public sector lending to ICCs, total net capital inflows and
ICCs net capital transfers. All of these variables suffer, to a

greater or lesser degree, from the possibility of simultaneous

determination with bank borrowing. This is particularly likely in
the case of foreign inflows; accordingly, the relative rate of return
on foreign assets, proxied by the difference between the three-month
euro-dollar rate (adjusted for cost of forward cover) and the three-
month CD rate was entered. It did not add significantly to the

explanatory power of the basic equation.

Sterling bank borrowing

44 A further aspect of substitutability is the question of ICCs
borrowing in foreign currency from UK-registered banks: the
substitutability of this form of borrowing for sterling bank borrowing
may be more limited than for foreign currency borrowing from
UK-registered banks and from foreign banks. Data on foreign currency
borrowing from foreign banks are not available. It seemed prudent
therefore to run the equation on ICCs bank borrowing in sterling as
well as on total bhank borrowing from UK-registered banks. The
results of the sterling bank borrowing equations are shown in Table H
on page 43. The results suggest that it makes little difference
whether ICCs total bank borrowing or sterling borrowing is used as

the dependent variable. The coefficients on the wage variable and

on stockbuilding are both larger for total borrowing, relecting
roughly the larger magnitude of total vis a vis sterling borrowing.
The equations for total bank borrowing perform marginally better
statistically in terms of slightly higher §2 and lower standard

errors relative to the mean and standard deviation of the dependent
var iable. In view of the importance of sterling bank borrowing as

a counterpart of sterling M3, both variants were kept for subsequent

tests: the results for sterling bank borrowing are presented in

Appendix 3.

Interest rate effects

45 1In an attempt to capture stronger interest rate effects than

those already reported, various interest rate terms were tried. For
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example, banks' base rate plus 2% in nominal terms was entered in the
current and lagged quarters.([l] As shown in Table D and Table K,
(equations 2) the coefficients in all but one case have the hypothesised
negative sign but are not significant. Lending rates in real terms

were then entered, defined as the banks' base rate (plus 2%) minus a
proxy for the expected inflation rate (equations 3). (2] The coefficient
on the current real rate is clearly significant, and the magnitude

and significance of the coefficient on the wage variable decreases.

When the expected rate of inflation and the nominal banks' base rate

are entered independently, only the expected rate of inflation has

the correct and significant sign (equations 5).

46 In view of the importance of correctly isolating interest rate
effects, and the plausibility that the adjustment of company borrowing
to changes in the cost of borrowing will be distributed over time, an
Almon lag was run on the real borrowing rate, using a second order
polynomial, a four-quarter lag, and no end-point constraints. As
shown in equations 6, the real borrowing rate is correctly signed, but
the total coefficient is less significant than that on the current

value on its own.

47 The value of the coefficient on the real own rate (shown in

equat ions 7) implies that a one percentage point rise in the real
borrowing rate will reduce bank lending by approximately £17 million

(or 4% of the mean quarterly flow value) in the current and each
succeeding quarter. The long-run elasticity is infinite, because

of the incompletely specified model (see below), but the response after,
say, three years implies an elasticity at the median of the stock of
loans outstanding of less than -0.1.([3] To the extent that ICCs

bank borrowing is primarily for short-term purposes, a low estimated

(1] Prior to 1971, Bank Rate was used as a proxy for the clearing banks'
base rate. The margin over base rate is assumed to be that charged
on average to ICCs.

[2] The proxy for expected inflation is based on past movements in
monetary aggregates. See Bank of England (1979) for definition.

[3] The average real base rate plus 2% over the estimation period is
about 2.275%. The stock of bank advances to ICCs at the end of
1971 (the mid-point of the estimation period) was about
£7,000 million.
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elasticity is not surprising.(l] Taken at face value, these
econometric results would imply that the monetary authorities'
ability to restrain directly the volume of ICCs advances, by varying
interest rates, may be limited in the short to medium run. However,
it is possible that the cost of borrowing may have an effect on the
magnitude of ICCs borrowing which is not caught directly by the real
interest rate term. If high borrowing costs induce companies to
lower their demands for working capital, they may cut back directly
on their wages or raw materials bills by reducing their volume of
employment, production and stocks. Such an effect could be caught
best in a simultaneous equation system in which interest rates were

allowed to affect the various sources of working capital needs.

48 Attempts to capture any early unwinding from round-tripping
proved unsuccessful (Table E, equation 1). It has been suggested
that fears of the tighter imposition of controls on bank lending
encouraged firms to maintain their borrowing and deposits at higher

levels at little post-tax cost [see Artis (1978)].

49 An alternative and complementary explanation may be that the
round-tripping variable is catching some delayed once-and-for-all
effects on borrowing brought about by the introduction of competition

and credit control (CCC) in September 1971.

Monetary controls

50 Any statistical attempt to model bank lending in the United
Kingdom must be capable of explaining the extremely rapid growth that
occurred from 1971 to 1974, when the stock of total private sector
bank borrowing tripled in nominal terms, and doubled in real terms.
As previously stated most researchers have attempted to catch this by
a CCC or 'pressure release' dummy which provides much of the
explanatory power for their equation. Both CCC and 'pressure

release' dummies were entered sequentially to catch any behavioural

[1] Concern that the current period rate coefficient may be being
biased by the inclusion in bank borrowing of interest debited
to accounts led to the inclusion of the latter as a separate
independent variable with an expected coefficient of unity.

The real own interest rate coefficient was virtually unaffected
by the inclusion of this extra item, which was itself not
signif icant.
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changes resulting from the abandonment of quantitative limits on
advances in September 1971 as a result of the introduction of the new

credit control arrangements.

51 As may be seen in Tables E and L, (equations 2 to 5) neither
dummy improves the explanatory power of an equation including the
real own interest rate. Separate dummies were also included with
the pressure release variable to catch any effects of quantitative
controls on bank lending and the corset (equations 4 and 5). None
of these contributed to the explanatory power of the equation. As
the various controls were directed primarily at bank lending to
persons and to financial companies, these results are perhaps not too

surprising.

52 However, inspection of the residuals of the basic equation
including the real own interest rate (Table B, equation 4) for
total bank borrowing shown in Chart B (on page 22) indicates positive

residuals throughout 1972, These residuals were not captured adequately

by the a priori definition of the pressure release dummy which took values

of zero, except for 4 in 1967 Q2 and Q3 and 1971 Q4-1972 Q3 inclusive. A
variable (1972 dummy) defined with the advantage of hindsight - which
could be rationalised as a pressure release variable - taking values

of one in 1972 and zero otherwise improved the fit of the equation

quite substantially. (There is little improvement in the sterling
borrowing case.) The only other major effect is to reduce the size

and significance of the real interest rate coefficient (Table E,

equation 7).

Fixed investment spending

53 Anecdotal evidence suggests that at least some smaller ICCs

borrow from banks to finance fixed investment as well as working

capital needs. The inclusion of a term representing the change in
current price fixed investment for all companies (predominantly ICCs)
was either very insignificant and/or wrong-signed. The results are

not reported, as the inclusion of this variable had virtually no

effect on the other coefficients. 1Indeed, to the extent that investment
goods are purchased from other ICCs, fixed investment has no net effect

on demand for funds by the sector, and the result is as expected.




Long-term properties

54 A final concern was to ensure that the single equation had
sensible long-run economic properties, by including disequilibrium
stock variables. Total desired company bank borrowing is presumably
related to some equilibrium balance-sheet position. If the stock of
bank loans rises above some desired ratio to total assets or to
liquid assets, or alternatively, if interest payments on bank loans
rise above some upper limit in relation to current income, companies
would be presumed to adjust their borrowing downwards. The expectation
is that such variables would enter with a negative sign. An income
gearing variable was thus constructed and entered.[l] As shown in
Table E (equations 8 and 9), the coefficient tend to be positive,
i.e. wrong-signed, when the real own interest rate is also included

in the equation.

55 It is possible that companies react asymmetrically to high as
opposed to low values for income gearing. This was tested by
splitting the income gearing term into two separate variables,
depending on whether its quarterly value was above or below its mean
value for the total period. The coefficients were correctly signed
but not statistically significant when the real own interest rate was

included in the equation. The results are not presented.

56 On reflection, it is concluded that the attempt to force

equil ibr ium properties on a single equation is not persuasive, since

the feedback effects occur through several different channels.
Company response to a high income gearing or high capital gearing
burden may come about through the goods markets, by raising prices or
reducing stocks, through the factor markets by lowering working
capital needs, or by altering dividend or investment policy. One
impor tant conclusion of this exercise is that further work on

bank borrowing by ICCs should take place within the framework of a

simultaneously determined model of company behaviour.

[1] See Appendix 1 for definition.
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Summary

57 In conclusion, it appears possible to identify a single equation
for bank lending to ICCs based on the components of company working
capital needs which has a high degree of explantory power.[l] This
work is, however, only an interim stage towards a more comprehensive
analysis of both company and banks' behaviour. The implicit assumption
in this analysis is that banks set their base rate and meet the ICCs
loan demand that results. (2] There is little evidence that changes
in the degree to which banks ration credit are important for ICCs
borrowing. (3] The monetary authorities' ability to affect ICCs bank
borrowing is primarily through their ability to influence interest

r ates. The low interest elasticity on the real own interest

rate terms, and failure of the nominal rate to be significant,

suggest prima facie that their power to affect the volume of ICCs

borrowing directly through this means is slight. However, indirect
interest rate effects on working capital needs through their impact on
the goods and factor markets may be important. These issues have

not been examined in this paper.

58 The historical evidence suggests that in the United Kingdom the
authorities ability to control the rate of bank credit expansion, at
least to ICCs, has been limited. The components of companies'

working capital, particularly money wage rates, appear to be important
determinants of bank lending. As central banks, consistent with their
paramount supportive role to the financial system, tend to allow the

money stock to accommodate to changes in the demand for credit, monetary

[1)] The equation does suffer, however, from problems of
heteroscedasticity and perhaps of inconsistent and/or inadequate
seasonal adjustments.

Liability management allows banks considerable scope to me-t the
resulting demand. However, changes in money-market rates as the
result of liability management may force changes in banks' base
cEates.

It is by no means clear that the authorities have ever tried to
ration credit to industrial companies (as opposed to those engaged
in distribution and commerce).




aggregates are properly considered to be endogenous. Monetarists

may not be justified, therefore, in regarding the money stock as an
exogenous variable simply because it is potentially under the control

of the monetary authorities.




Appendix 1

Data definitions([1)

1. Awage bill = A[ECM(LE-LEG)]

where ECM employment costs per employee (£ million/thousand
employees, seasonally adjusted)

LE employees in employment (thousands, seasonally
adjusted)

employment in non-trading public sector (including
HM Forces). (Thousands, seasonally adjusted)

2. A Import bill A(PMIM.MGIM)

where PMIM average value index of imports of industrial
materials (1975=1, seasonally adjusted)

MGIM imports of industrial materials excluding precious
stones (OTS), (1975 prices, seasonally adjusted)

3. Stockbuilding = IICE = company sector stockbuilding (£ million,
seasonally adjusted)

4, ATax = ATYC

where TYC = corporate payments of UK tax, including ACT
(¢ million, seasonally adjusted)

Round-tripping = RCD- (RCBR+1l), when RCD > (RCB+1)

where RCD three-month sterling certificate of deposit rate
(per cent)

RCBR clearing banks' base rate (Bank Rate prior to CCC)
(per cent)

Own interest rate = RCBR+2

Real own interest rate = (RCBR+2)-PEXM

where PEXM = proxy for expected rate of inflation based upon
movements in monetary aggregates (per cent)

(1] Further information on some of these variables is given in
Bank of England (1979).




8. Corset dummy

9. Lending controls dummy

10. Pressure release dummy

'Round-tripping' unwinding

dummy

Income gearing = [((RCBR+1).SBKA)/ (YCTP+YCNT-YSAC)] _

where RCBR
SBKA
YCTP

YCNT

YSAC

0l Q2
Q3 Q2
Q3 Q4

i
clearing banks' base rate (per cent)

stock of ICCs bank advances outstanding (£ million)

company gross trading profits (£ million, seasonally
adjusted)

corporate rent and non-trading income (£ million,
seasonally adjusted)

company sector stock appreciation (£ million,
seasonally adjusted)




= (REUE+RFDS) - (RCBR+2)

13. Foreign interest rate differential

where REUE = three-month euro-dollar rate (end-quarter; per cent)

RFDS forward discount rate on sterling (quarterly

average; per cent)

RCBR clearing banks' base rate (per cent)




Appendix 2

Outside-sample forecasts

59 Forecasts for 1977 Ql to 1979 Q3 were made for total bank borrowing by
ICCs using equations estimated over both 1965 Q3 to 1976 Q4, and 1971

Q03 to 1976 Q4.([1) Table F shows the estimated equations compared

with those estimated over the full available sample period up to and

including 1978 Q2. Dropping the last six observations from the

sample period did not greatly affect the estimated coefficients, with

the possible exception of the coefficient on the wages term (and the
constant) in the equation estimated for the post 1971 Q3 period:

typically estimates are within one standard error of each other.

60 The forecasting performance of equations 2 and 4 in Tables F and

G is not outstanding: the root mean square error as a percentage of
the mean actual during the forecast period is 51% and 58% respectively.
The dependent variable is, however, the flow of bank borrowing: the
root mean square error as a percentage of the stock of bank borrowing
at the end of 1977 is 2.0% and 2.3% respectively. The cumulative
increases in bank borrowing over the period 1977 Q1 to 1978 Q2
predicted by the two equations were £442 million and £261 million
respectively greater than that which actually occurred. There was a
large overprediction (£700 million and £850 million, respectively)

in the second half of 1978: mirrored by an increase in acceptances

of about £600 million by the non-bank sector. Underprediction

of 1979 Q1, however, more than compensated for the earlier
overprediction. In part the underprediction reflects estimates of a
fall in tax payments (seasonally adjusted) in 1979 Q1 of about

£140 million and of a positive real interest rate. But even if the
effect of these terms are set to zero predicted bank borrowing in

1979 Q1 would have still been only about £1.1 to £1.2 billion compared

with an actual of £1.8 billion.

[1) The actual values shown in Table G differ. slightly from those
used in estimation, because revisions to the data took place
between estimation (in the second half of 1979) and the use
of these equations for outside sample forecasts (in early

1980) .




61 The behaviour of bank lending in the first half of 1979 took
most forecasters by surprise and the Midland Bank comment that 'the
first half [(of 1979]) was marked by an abnormally high demand for
bank credit in the private sector, part of which reflected the
interruption of normal patterns of receipts and payments due to
various industrial disputes, and part was a process of
"re-intermediation" or return to the banks by borrowers who had
found temporary accommodation elsewhere while the "corset" was being
tightened last autumn' (Midland Bank (1979), page 1]. Such a
rationalisation of disintermediation in 1978 and reintermediation in
early 1979 is consistent with the pattern of forecasting errors.
Special factors such as industrial disputes in early 1979 - which
would not be fully picked up by the working capital variables in the

equat ions no doubt played a part.

62 Another possibility is that companies were round-tripping into
certificates of tax deposit which offered relatively high interest
rates over the period: outstanding tax deposits by ICCs increased
from practically zero in early 1977 to just over £1/2 billion in 1978
03 and to over £1 billion in 1979 Ql before falling back to just
under £1 billion in 1979 Q3. An equation was run over 1965 Q3 to
1978 Q2 with the change in certificates of tax deposit held by ICCs
as an extra explanatory variable: 1its coefficient is 1.4 with a

t value of 3.2, that is, not significantly different from unity.

In forecasting, the inclusion of this variable led to great
overprediction of the second half of 1978, but reduced the
underprediction of 1979 Ql, by between £350 million (imposing a unity

coefficient) and almost £500 million (using the estimated coefficient).

63 In the middle of 1979, faster wage inflation, higher raw material

prices and continued stockbuilding resulted in the equations predicting

bank lending (in Q2 and Q3) in excess of £3 billion, while actual
bank lending to ICCs was only £€2.3 billion. However, increasing
pressure from the supplementary special deposits scheme encouraged
further disintermediation through acceptances (of over £1 billion for

the non-bank sector).
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Appendix 3

Regression results for sterling bank borrowing of industrial and
commercial companies
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