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1 

I n t r oduct ion [ l ] 

1 An at tempt at the Bank of Eng land to con st r uc t  a smal l ,  h ighly 

ag g re g a t ive , econome t r i c  model of  the UK economy,  i n  wh ich mone y 

pl ays a pr om inent role,  was r e po r t ed by Cog h l an ( 1 9 7 9 ) . The r es ul t s  

t he n  de sc r ibed we r e  est imated employ i ng annual d a t a  f r om 19 50- 5 2  t o  

19 76 , and r ea l  expend i tur e f l ows based on 19 70 p r ices . 

2 Mor e recently , two l i nes of r esearch have been pur sued i n  t he 

monet ar y  model wor k  - the det a i l ed exam i nat ion of the s imul at ion 

pr oper t ies of the an nu al  model  (SMMA) r epo r ted by H i l l iard ( 1 9 80 ) , 

and t he d evelopmen t  of a mod e l  empl oy i ng quar t e r ly d at a  and r e al 

expend i t ure f l ows based on 1 9 7 5  data (SMMQ) . Some e s t imat ion and 

s imul at ion re sul ts for t he SMMQ mod e l  a r e  r e po r te d  he r e .  

3 These r e sul ts d o  not by any means mar k the te rm i nat i on o f  the SMMQ 

wor k .  Spec i f ical l y , the t ab u l ated coe f f ic ien t s  are f r om the s i ng le 

e qu at ion or d i nar y  l ea s t  squ ar e s  e s t ima tes: n o  ex- ante s imul a t ions 

h av e  ye t bee n under t a ke n ;  and n o  r ig or ous ex am i na t i on o f  the r e sponse 

of t he e nd og enous var iables t o  shock s  in t he exogenous one s has ye t 

been conduc ted . Bu t i t  was thoug h t  that t he est ima t ion r e sul ts , 

and , i n  par t icul ar , t he base s imul a t ion r e sul ts  thus f a r  obt a ined 

we r e  suf f i c iently e nc our ag ing t o  war r ant  a wider c ir cu l at i on .  Th i s  

b ase s imul at ion is dynam ic - t h a t  is , e ndog e nous var iables (whe ther 

c u r r e n t  or  l ag g ed )  appe ar i ng as expl an at or y  v ar i ables i n  equat ions of 

the model are t hose s imul ated by the model i tsel f ,  r ather than t a k ing 

the i r  observ ed h i s t or ic valu e s .  The t e s t  o f  dynam i c  s imul a t ion , by 

a r e la t iv e l y  sma l l  mode:, of f or ty- f our quar te r s  of mac r o- econom ic 

h i st or y ,  and t he n  of dyn am ic for ec ast s of a f ur t he r s i x , is c l e a r l y  

not a n  e a s y  one: but t he SMMQ appea r s  t o  p a s s  w i thout any m aj or , 

c umul ative s imul at ion or f or ec ast  er r or s .  

( 1 ]  The author would l i ke t o  t hank  C . A . E . Goodh ar t ,  R. T . Cogh l an (now 
wi t h  the I n t e r nat ional Bank Cr ed i t  An alyst)  and B . C . H i l l i a r d  (now 
w i th t he Bank of New Sou t h  Wa les)  f o r  the i r  he lpful  commen t s  and 
encour ageme n t . The s imul at ions we r e  c ar r i ed out w i th the 
bene f i t  of the pat i e n t  ass i s t ance of J. F . Nug ee and M . E. Cl ac k ,  
both of t he Bank ' s  Fi nanc i a l  S t at i s t ics D iv i s ion . 
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4 The purpose of undertaking work on a new model, where money - and 

in particular the process by which desired money balances and the 

supply of money move to equality - plays a leading role, was considered 

in detail in Coghlan ( 1 9 79 ) . In brief, the emergence of what has 

been termed 'practical monetarism ' has been recognised in some of the 

major UK macro-models by the introduction of fully-specified monetary 

sectors, linking back into the original income expenditure determining 

process via, for example, the determination of the exchange rate, a 

liquid assets variable, and interest rates. [l) An alternative 

approach is to model income/expenditure flows and financial markets 

in a more integrated manner, as advocated, for example, by Archibald 

and Lipsey ( 1 9 58) . The Bank's small monetary model is in this 

latter vein. 

[ l) As, for example, in Spencer et al. ( 1 9 78) • 
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2 

Theory of the model 

5 Much of the relevant theoretical underpinning for the detailed 

specification of the model was considered in Coghlan ( 1 9 7 9 ) . To recap, 

money is seen to have two types of effect in the model. The first, 

or ' primary' , effect is that which derives from demand for, and supply 

of, credit in the economy. The process of granting a request for 

credit will itself result in the creation of money to meet the 

additional expenditure engendered; this can be viewed as a 

relationship between credit and expenditure. The ' secondary' source 

of monetary influence in the theoretical model is that of money as a 

' buffer asset' - the residual asset which individuals hold, not as 

part of a long-term desired portfolio, but as a widely-accepted 

medium of storage which they build up and run down in response to 

temporary changes in their circumstances, whether these are 

anticipated or not. Herein lies the distinction [cited in Archibald 

and Lipsey ( 1 9 58) ] between an equilibrium that is ' full' and one which 

is ' temporary' ; what is termed the ' secondary' role of money can only 

be operative when the system is in less than complete equilibrium, 

whereas the existence of equilibrium is not relevant to the effects 

of changes in demand for, and supply of, credit in the economy. 

6 This theoretical fr amework, with money viewed as possessing unique 

attributes, has important consequences for the way that the equations 

of the model have been specified. FOr example, it implies that, 

of the spectrum of financial assets which could all be regarded as, 

in some degree, substitutes for ' real' goods and services, money 

should be seen as having the most important effects, not only on 

income/expenditure flows, but also on holdings of financial assets. 

A number of researchers [for example, Jonson et al. ( 1 9 7 7 ) ] 

have found the difference between actual and desired money 

balances to be an important influence in goods and asset 

markets; and there is at least one study [Jonson ( 1 9 7 6 ) ] 

which has tested and rejected the hypothesis that other 

financial assets, apart from money, act as ' buffer' stocks in 

portfolios. 
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7 A further consequence of the theory for the specification is 

the many different places where, and forms in which, monetary variables 

appear in equations in the model. Money appears directly in the 

expenditure, prices, capital flows and public sector debt equations 

of the model; where there are theoretical reasons to believe the 

short-run and long-run influences of money on an endogenous variable 

to be dissimilar, then both changes and stocks of money (relative to 

nominal expenditure) have been employed in the specification of the 

equation. [l] The capital flows equation includes in addition a 

domestic cred it expansion variable. In the imports, exports, long 

rate of interest, bank lending and exchange rate equations, money 

impinges through the inclusion of expenditure, prices and the current 

account. 

8 Because the model is simultaneous, money, as well as being a 

determining variable, is itself determined, through an identity which 

is formed employing identities for the public sector borrowing 

requirement (PSBR) ,for the balance of official financing, and for the 

counterparts of the change in broad money, 6£M3. [2] This identity 

represents the counterparts to the change in the UK private sector' s 

holdings of sterling M3 balances: 

6 M - [(PSBR-6Dg)-6 B+6L]+CA+6N -6NDL 

where: 

�= change in private sector holdings of sterling M3 balances; 

PSBR = public sector borrowing requirement; 

6 Dg change in the bank deposits of the public sector; 

68 net private sector transactions in public sector debt; 

6L flow of sterling bank lending to the private sector; 

CA current account, at current prices; 

6 N net private sector borrowing from abroad in sterling -

specifically, net borrowing from abroad minus the net foreign 

currency deposit/liability position of the private sector with 

[l] The methodology of forming behavioural equations including long-run 
equilibrium variables was developed in, for example, Davidson et a� 
(1978) . 

[2] See Ap pendix 3 of Coghlan (1979) for the detailed derivation of 
this identity. 
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the banking sector; and 

change in the non-deposit liabilities of the banking sector. 

Of the proximate determinants of money in the above identity, 6B, �. 
CA and 6N are wholly determined by behavioural equations within the 

model. 6Dg and 6NDL are wholly exogenous. PSBR, however, is 

rather a hybrid; it is made up by taking the difference between 

current price expenditure and current price revenue (plus an exogenous 

residual item). Although the volume of public sector expenditure, 

the income tax rate and the expenditure tax rate are ta ken as 

exogenous to the model, the price level, and income and expenditure 

(to which the tax rates are applied to give revenue) are endogenous. 

9 



3 

Details of the model 

9 In the transition from an annual model to a quarterly one, there are 

two issues which must be confronted prior to undertaking any estimation: 

(i) whether to use seasonally-adjusted or unadjusted data; and 

(ii) where, for example, a lag up to n years has been included on a 

right-hand- side variable in an equation in the annual model, 

whether to estimate up to 4n lags in quarterly estimation, or up 

to n lags, or whether to estimate the quarterly version from 

scratch, ignoring any knowledge of lag lengths gained from work 

with annual data. 

10 Insofar as the purpose of seasonal adjustment is to allow for 

seasonal patterns (rather than for tax revenue timing effects, days 

of the week adjustments, and so on) the ans wer to the first issue 

above now seems to be quite well accepted. [l] If different seasonal 

adjustment filters are used for different series, this can create 

serial correlation and dynamic specification problems which lead to 

biased and inefficient coefficient estimates. Therefore, all 

estimation for the SMMQ has employed unadjusted data, testing, and 

incorporating where significant (in the expenditure equation), 

quarterly seasonal dummy variables. 

ll The second issue above is not so clearly resolved. The answer 

seems to depend on whether the model is in continuous or discrete 

time. It is usual to employ discrete-time models in econometric 

work, probably because this is the form in which most economic time 

series are observed. But since time itself is a continuous variable, 

this procedure is really an approximation to the true continuous-time 

formulation. This implies that an equation such as: [2] 

where: p equals logr; and 

m equals logM 

d 
D p = a: (m - m) 

[1] See, for example, Hendry and Mizon (1978 ). 

[2] This example is taken from Fisher (1976). 
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which states that the rate of interest adjusts continuously according 

to the discrepancy between the logarithms of desired and actual money 

balances, would be represented in discrete approximation by something 

like: 

and the unit of time over which the lag on m operates could be weeks, 

months, or years; since we are dealing with an approximation to 

the true model, it is not clear what frequency of data observation is 

optimal. Hence, if we were passing from a discrete approximation to 

a continuous-time process using annual data to one using quarterly 

data, there would be no necessary reason to estimate up to 4n quarters 

where significant lags of n years have been found in annual estimation. 

1 2  Appendix l lists the nine equations of the model. All estimation 

periods end in 1977 Q4, with subsequent quarters used as a base for 

outside sample forecasting. The start of the estimation period is 

1963 Q2 because quarterly money statistics are available from that 

time; equations with long lags on determining variables have a 

correspondingly later start date. 

1 3  All the results in Appendix l were obtained by ordinary least 

squares; although this is known to produce biased and inconsistent 

coefficient estimates when used for estimating structural parameters 

of simultaneous equation systems, there is reason to believe that in 

a highly-interdependent model, such as the SMMQ, the intended 

re-estimation using more appropriate estimators will not markedly 

alter the results. 

14 All the nine equations in the model are overidentified, using 

the order condition that the number of predetermined variables 

in the model excluded from an equation must be not less than the 

number of included endogenous variables, less one. 

Private sector expenditure, 6EFC 
15 In this equation and the next one (for prices), recognition is 

given to the quantity theory of money in its modern form, [l] which 

[l] See, for example, Anderson and Carlson (1 970). 
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suggests that changes in the money stock can influence real magnitudes 

in the short run, but in the long run influence only the price level. 

Output, in the long run, is determined by growth in the productive 

potential of the economy, the calculation of which is described in 

the next paragraph; this is governed by growth of natural resources, 

capital stock, labour force, and technological change/productivity. 

(All of these are at this stage exogenous to the model.) 

16 The chart opposite compares actual output (which equals national 

income at factor cost, not seasonally adjusted) with potential output 

in the SMMQ. Compared with the SMMA, the calculation of potential 

out put was slightly complicated by the seasonality of the national 

income data. The method of calculation adopted was to take the 

logarithm of a four-quarter centred moving aver ag e  of income at 

factor cost, and construct the equation for the line connecting two 

peaks of this series. This line represents the logarithm of the 

potential income series; its slope can be construed as giving 

the growth rate of productive potential, which works out as 

2.8 8 %  per annum. 

17 Many commentators have argued that the trend rate of growth 

of productive potential fell considerably following the oil price 

rises consequent on the Middle East war of October 1973. This may 

be so, but it was dec ided here not to build such a fall into the 

SMMQ, though this does not of course preclude later experimentation. 

There were two main reasons for this decision : 

(i) the expansionary influence of the developing North Sea oil and 

gas industry in the United Kingdom must, at least to some 

extent, have offset the deflationary impact of the 1973 oil 

price rises; and 

(ii) even if it is accepted that productive potential fell 

12 

in 1973, its growth rate may not have altered; in other 

words, although the real resources available to the economy 

may well have declined, there does not seem to be any 

necessary reason for the growth rate of these resources to 

have been cut as well. This suggests that an appropriate 

modelling response to 1973 would have been for the intercept 

of the equation for the potential income series to be reduced, 
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rather than the slope (i.e. a downward shift in the line for 

potential income at factor cost in the chart) . 

In the absence of any clear resolution of this issue it was decided 

to maintain the methodology described in paragraph 16, although this 

decision may well be reversed in future model development work. 

18 The long-run monetarist-type constraint on output is, in terms 

of the monetary model, the limit on resources available to the 

private sector. Hence in the private sector expenditure equation 

the constraint variable has been formed as the lagged ratio of real 

private sector expenditure at factor cost to potential private sector 

expenditure. 

19 As well as the short-term influence of money on real income, 

mentioned in paragraph 15, other possible influences were tested for 

significant temporary effects - government expenditure (via, for 

example, the fiscal multiplier) , overseas demand, the rate of 

inflation, and interest rates, both short and long-term. Government 

expenditure and overseas demand would both be expected to have 

positive effects on real income. It is rather more difficult to 

attach expected signs to the rate of inflation and to interest 

rates. 

20 The rate of inflation has two channels of influence on real 

expenditure. The first of these is the direct effect of inflation 

on employment and company liquidit y. This is a negative influence; 

inflation is thought to raise the savings ratio, in the United 

Kingdom at least, and threatens company liquidit y  because, among 

other reasons, costs are pushed up before revenue can rise in step. 

The second channel is through the effects of inflation on the demand 

for money. The more rapid is inflation, the more money people have 

to set aside to replenish depleted real money balances, so the less 

does any increase in the money stock feed through into real expenditure. 

Also, the higher is the rate of inflation, the lower will be the 

real rates of interest which may appear in the money demand function; 

the competing rate has a negative effect on the demand for money, 

therefore a rise in inflation which cuts the real competing rate of 

interest will raise the demand for money and so inhibit the flow of 

money balances into spending; again, inflation has a negative effect 

1 4  



on expenditure. The own rate of interest has an a priori positive 

effect on the demand for money, and inflation in this case will have 

a positive effect on expenditure. 

21 In summary, if the interest rate in an expenditure function is 

the own rate of interest on money, the sign expected on the rate of 

inflation is ambiguous; it depends on which of the positive or 

negative components is the stronger. However, if this interest rate 

relates to an asset competitive with money, the sign expected on 

inflation in the expenditure equation is unambiguously negative. 

22 Turning to the rate of interest, this can influence expenditure 

in three ways. First, as a 'cost of capital', with a negative sign. 

Second, as a rate of return on assets other than money, when a 

positive sign would be expected. (When the competing rate of 

interest rises, the demand for money falls, because the opportunity 

cost of holding money has risen; and since both financial assets and 

real goods are substitutes for money balances, the excess of actual 

over desired money balances is used both to purchase financial assets 

and also is released into the expenditure flow.) Third, as a rate of 

return on money, it should have a negative sign in an expenditure 

equation, because when it rises, the demand for money rises, and more 

money balances are held back from the expenditure flow. 

23 The results for the expenditure equation are shown in Appendix 1 . 

With an adjusted coefficient of determination of 0.8 9, an increase 

in real private sector expenditure at factor cost is shown to be 

related in the short run to seasonal factors, changes in the money 

supply, changes in public spending, changes in the rate of inflation, 

and a change in the expenditure tax rate. In the long run, the 

constraint ratio of expenditure to potential appears highly significant. 

The change in overseas demand did have significant effects but 

did not have a consistently positive sign, especially in the longer 

lags examined, and so was discarded from the preferred equation. 

The terms in �(M/ P )  and in t:,G both employ an Almon lag (though the 

lags on P are freely estimated). The reason for this is that 

lags of these variables are highly collinear with each other, e.g. 

t.( M/ P )
_1 with 6(M/P )

_5 
and �G with L'G

_1• 

1 5 



2 4  Changes in both the short money rate, r , and in the bond 
m 

rate r
b

, were tested, and the results analysed in the light of 

the theory of paragraph 2 2 .  As the theory would predict, there is 

no determinate or significant sign on L.6 r . •  
b-1 

Although no term in 

r was included in the final equation, L.6r . was found to have a 
m m-1 

significant positive sign, and the theory of paragraph 22 says that 

this could only happen if r was a rate on assets competitive with 
m 

money. However, it is always a problem that r may not be accurately 
m 

reflecting the own rate on money, especially because of the difficulty of 

isolating a single representative own rate on money for the entire 

estimation period. This reasoning is supported to some extent by 

the freely-estimated signficant negative signs on 6 P . , since 
-1 

the implications of the theory were that only if r were acting 
. m 

as a competing asset rate could 6p have an unambiguously 

negative sign. 

2 5  Perhaps the clearest result from the expenditure equation shown 

in Appendix l is the great influence that changes in money have, in 

the short term, on changes in expenditure. 

Market price & 
factor cost ; both 

per un1t of output 

I 
pD 
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I pD 
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.t Pf 
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0 02 01 

The total coefficient 

Demand 
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goods 
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ol 

goods 

Quantity at goods 

produced & consumed 

(002x OP�)- (001 x OP � ): 'Y.2 [!002 X P ; P � )-(00
1 

X P � P � l] 
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implies that about 83% of changes in real money balances flow into 

real expenditure, and that this happens within two years. This 

result is remarkably similar to that of the annual monetary model 

[Coghlan (1979) , page 34) , where the total coefficient is 0.8 664, and 

the lag is also two years. 

26 Although a fiscal mechanism is present in the model through 

the appearance of G in the expenditure equation, the fiscal side 

of the model could not claim completeness in the absence of 

any taxation variables. Therefore average historical tax rates 

were constructed from national income data, and changes in these 

rates were tested for significant effects on expenditure. This 

resulted in the inclusion of 6ETR in the tabulated equation. 

An interpretation of the coefficient on 6ETR is offered below; [l] 

the conclusion is that the rise in expenditure tax revenue 

produced by a rise in the ' rate of' expenditure tax from s% to 

s+l% is only about a half reflected in a rise in expenditure at 

market prices. This result is presented graphically opposite. 

[l) The estimated. equation (Appendix l, equation A) in abbreviated 
form is : 

o(E-
T�) = f(K; Ql; Q2; Q3; [ ��

-l
·L: 6(M/P) _i

; L: 6G_i
; L:6P_i

) -63 6ETR. 
Y-G ' 

10422 TE 
In 1975, ETR 0.1677 = 16.77%. 

72562-10422 E.P-TE 

FOr this to rise by one percentage point (i.e. to 17.77%) , TE would 
have risen by £131 million. But we know from the estimated 
equation that a one pe rcentage point rise in ETR leads to a £63 
million fall in EFC. Therefore we can work out the implied 
change in E as a result of a one percentage point change in ETR : 

EFC ::: E-TE 
p 

or, assigning values to this identity : 

-63+131 = +68 .  

Thus, for 1975, the rise in market-price expenditure would only 
about one-half offset the rise in expenditure taxation. But 
this result generalises to all years, since, for example, doubling 
TE and EP doubles the rise in TE necessary to increase the tax 
rate by l%, but leaves it unchanged in real terms. 

17 



The expenditure tax rate rises from s
1

% to s
2

% [= (s
1

+l)%]; factor 

cost expenditure falls by £63 rnillion for every one percentage 

point rise in the tax rate (t�is fall can be represented by the move 

from Q1 to Q
2

). 

27 This result is clearly distinct from that of the annual monetary 

model, in which expenditure at market prices was found to increase by 

the full amount of any increase in expenditure taxes - i.e. expenditure 

at factor cost remains constant (equivalent in the diagram above, to 

a highly price-inelastic demand curve). 

28 By assuming all the changes in the equation equal to zero, 

the long-run implications of the equation can be analysed: 

E� 
= l.033-0.219Ql+0.007Q2-0.075Q3. -

Y-G 

There does not appear to be any tendency for expenditure to be 

steadily above or below potential over the year - in the second and 

fourth quarters it tends to be above its potential, while in the 

first and third quarters it tends to be below potential. 

29 The charts alongside the equations in Appendix l show their 

within-sample (single equation) fits. The expenditure equation has 

two charts alongside it. The reason for the second chart is that it 

was thought possible that the good fit portrayed in the first chart 

had been obtained purely because the equation models the seasonality 

of expenditure well; thus the second chart was drawn up, plotting 

actual and estimated values of changes in expenditure after the 

seasonal influences, as shown by Ql, Q2 and Q3 in the equation, had 

been deducted from both. (l) 

The price level, P 

30 From the basic identity m = kPy, if: 

(i) desired money balances bear a stable relationship to 

nominal income in the long run, and 

(ii) potential output, rather than money, determines real 

income in the long run, 

[1) These values are not seasonally adjusted in its accepted sense; 
rather they 'normalise' every quarter on Q4. 
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then any change in the quantity of money which is not a desired change, 

resulting from interest rate changes or growth, must eventually be 

fully reflected in the price level. 

31 In the short run, it is often observed that domestic prices are 

highly sensitive to import prices - as one would expect for a 

relatively small, open economy - and the second equation tabulated in 

Appendix l confirms this observation with an indicated lag of up to 

three years on import prices, estimated employing Almon lags. The 

standard error on the equation represents less than 0. 7 5  percentage 

points of the mean rate of inflation over the estimation period. 

32 Other temporary influences on inflation in the equation appear to 

be changes in real expenditure, changes in the money stock, and the 

rate of interest on bank deposits. (Changes in the money stock also 

enter in Almon form.) Changes in real expenditure have a negative 

influence on the price level, because with a given quantity of money, 

and assuming that the velocity of circulation is constant in the 

short run, real expenditure can only increase if prices fall. The 

rate of interest on money enters in both levels and difference form; 

if interest rates are expected to rise, then the link between 

growth in the money stock and rising prices may be partially broken, 

since a rise in interest rates implies a fall in the price of bonds, 

and the speculative motive will act to increase desired money balances. 

Hence, if expectations of interest rate changes are extrapolated from 

past changes in the short rate of interest (assumed to bear a close 

relationship to the authorities ' policy =ate), then such past changes 

will have a damping (i.e. negative) effect on the money-inflation 

link. The positive sign on the lagged level of r is consistent 
m 

with the earlier argument (see paragraph 24 above) that r does not 
m 

accurately represent the own rate for money throughout the period; 

as well as probably being partly a reflection of high rates of 

inflation over the estimation period of the equation, the positive 

sign may well be picking up the fact that a rise in the rate of 

return on non-monetary assets causes people to substitute bonds and 

goods for money. 

33 The equation has the following longer-run properties (time subscripts 

are ignored) : 
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1.1612 0.1708 2 lnM-0.1708 2 lnP-0.06804 lnE+0.04845 lnr 
m 

lnP = -6.8 +lnM-0.4 lnE+0.28 lnr 
m 

or lnM 6.8 +lnP+0.4lnE-0.28 lnr 

or 
M

/P 897.8 E
0•4

r 
-0•28 

m 

m 

The term in lnE_4 
was included in the equation so as not to 

constrain the expenditure elasticity in the implied money demand 

equation [ (2) above] to unity. The unitary elasticity of money 

demand with respect to prices was tested by including a separate 

lnM_4 
term in the equation, but its coefficient was not 

significantly non-zero. 

(l) 

(2) 

34 The implied demand for money equation has an expenditure elasticity 

very similar to that found in the annual monetary model where it was 

argued (paragraph 45) that such a magnitude was not unreasonable. 

The implied interest rate elasticity is -0.28. 

Exports, X 

35 The context in which the exports and imports equations were 

estimated has been reflected in the specification of the reported 

equations; specifically, neither the point-of-sale price of foreign 

goods competing with UK exports, nor the price of UK exports in 

foreign currency terms, are variables included in the small monetary 

model, and so an element of approximation has had to be introduced by 

employing instead: 

(i) the foreign currency price of UK imports; and 

(ii) the domestic price level, and the exchange rate, entered 

separately. 

36 The decision to estimate the equations in logarithmic form (thus 

imposing constant elasticities of trade flows with respect to their 

determinants) was not a clear-cut one in the estimation of the annual 

monetary model, because the assumption that these elasticities 

remained constant throughout the period 1952-76 seemed questionable. 

However, this assumption is more plausible in view of the much 

shorter estimation period of the quarterly model, and so this work 

has maintained the logarithmic form of the annual model. 

37 The dependent variable in the reported exports equation (equation C 

in Appendix l) has been adjusted for the influence of the UK 
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Continental Shelf oil and gas programme,[l) on the argument that 

this trade was determined by factors other than the normal influences 

on the pattern of international trade. The equation is specified 

along conventional lines - as a function of the price of 

domestic goods, P; of the price of foreign goods, represented by 

PZ$; of the exchange rate, e; of domestic expenditure, both 

private, E, and government, G ;  and of the volume of world demand, F. 

Money is not included directly in the equation, but appears 'once 

removed ' through its effect on prices, expenditure, and the exchange 

rate. 

38 Money, as well as influencing the current account in this way, 

is also influenced by the current account, even assuming the exchange 

rate does not change. This can be seen from two examples, showing 

how money acts in the model as an equilibrating variable. 

(i) Suppose domestic prices rise faster than those abroad. The 

current account therefore deteriorates, which has a negative 

influence on the money stock, which itself (though the inflation 

equation) has a negative effect on prices. Therefore there 

will be a tendency for differential rates of inflation to be 

equalised. 

(ii) Suppose foreign prices rise more rapidly than those at home. 

Observation, as well as the price equations of the monetary 

models, leads us to suspect that import prices are important 

determinants of the domestic price level. The long-run 

mechanism by which this occurs in the model is that 

the foreign price rise causes the current account to 

improve, which has a positive effect on the money stock, 

which (via the price equation) raises the domestic price 

level. 

[1) Data was obtained from the CSO for (i) North Sea related exports; 
(ii) North Sea related imports; and (iii) domestic consumption of 
North Sea oil and gas. OILX.P = item (i), and was subtracted 
from recorded exports to give 'North Sea oil adjusted' exports; 
OILZ.PZ = item (iii) minus item (ii), and was added to recorded 
imports to give 'North Sea oil adjusted ' imports. Apart from 
1977, 1978 and 1979, quarterly data for North Sea-related direct 
imports of goods are not available. Hence the distribution of 
the annual data over the quarters was estimated, using as a 
guideline the quarterly paths of the 1977 and 1978 data. 

21 



39 Equation C in Appendix l shows the preferred exports equat ion; 

this resulted from estimat ion with lags of up to four quarters on all 

the right-hand side variables. The price elasticities are clearly 

rather low, but the domestic price elasticit y of -0.329, when taken 

with the domestic price elasticity of imports of 1.269, together 

ensure that the current account responds ' correctly' to a change in 

P. PZ$ is, as was pointed out in paragraph 35, a compromise 

variable, but its elasticity of 0.337 in the exports equat ion, when 

combined with an elasticit y of -1.115 in the imports equation, sums 

to a total greater than unity. 

The Marshall-Lerner conditions for a devaluation to be effective are 

clearly satisfied in the export and import equations. 

Imports, z 

40 Equation D in Ap pendix l shows the preferred imports equat ion, 

again derived from initial estimation which included lags of up to 

four quarters on all the determining variables. Exports were 

included as a demand factor on imports, on the grounds that UK 

exports have a considerable re-export and imported raw material and 

component content. The tot al coefficient on exports in the equation 

is 0.472. The government expenditure variable did not prove 

significant, possibly because of the high service content of government 

spending. Price elasticities are much higher in magnitude than 

t hose in the exports equation; in view of the closer correspondence 

of the model 's price variables to what the specification purported to 

include, this is not unexpected. 

Private sector capital flows from abroad, 6N 
41 This conglomerate variable reflects all non- current account 

ext ernal private sector influences on the money supply, and could, in 

principle, be influenced by a wide range of factors, with variables 

affecting expectations likely to play a large role. The analytical 

approach followed here is similar to that of the annual monet ary 

model; it has a good deal in common with that of Kouri and 

Porter (1974), who viewed capital flows basically as the mechanism by 

which a domestic excess demand for money is removed, including, 
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therefore, explanatory variables which all affect ei ther the demand 

for, or supply of, money. 

42 In this model the fac tors affecting credit flows, including 

monetary and fiscal policy decisions, were modelled individually. 

Such credit flows then may drive the actual money stock away from the 

underlying demand for money, which is largely determined by the level 

of prices and real incomes. This disequilibrium will then cause 

adjustments in all markets - goods markets, bond markets, and in 

the marke t for foreign assets - as the members of the economy seek to 

restore their equilibrium position. In this respect, the approach 

adopted is closely akin to that of the monetary theory of the balance 

of paymen ts. 

43 Accordingly, the relevant determining variables are the grow th of 

domestic credi t on the one hand, and nominal incomes on the other. 

The relationship be tween these variables can be regarded as measuring 

domestic pressure in the United Kingdom for outward and inward 

capi tal flows. In addition to this, however, it is necessary to 

estimate the pressure for such capital flows emanating from similar 

pressures in the res t of the world, proxied in this model by the 

United States. 

44 This analytical basis gave resul ts in the annual monetary model 

that were very good, perhaps surprisingly so in view of the single­

equation approach and the very high level of aggregation of the 

dependent variable; the adjusted multiple correlation coefficient 

was as high as 0. 8 9. 

45 The equation finally estimated for the quarterly model is shown 

as equation E in Appendix 1. First results with the same equation, 

excluding the lagged money stock term, suggested that about 11% 

of any expansion of domestic credi t flows overseas (compared wi th 

abou t 22% in the annual model) • The tabulated equation includes 

money stock lagged two quarters. The negative coefficien t on 

this variable suggests tha t a rise in money tends, ceteris paribus, 

to reduce net sterling capital inflows from abroad, as would be 

suggested by the approach adopted. However (perhaps not surprisingly 

in view of the relationship bet ween DCE and money growth) there is a 
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considerable reduction in the total coefficient of the DCE
UK 

variable, although it does just still remain negative. 

46 Domestic credit expansion 1 abroad 1 (represented here by the 

United States) must also influence the domestic capital account, 

according to the international money arguments; this is represented 

in the equation by the appearance of DCE
US

' which has a broadly 

similar effect to that in the annual monetary model. [l) 

47 leA (the change in the domestic current account) enters with 

negative sign, perhaps reflecting the fact that certain capital flows 

from abroad (e.g. trade credit) often partly represent financing of 

current account flows. In the monetary theory of the balance of 

pa yments, a current account surplus is just a substitute (for a 

capital inflow) means of obtaining the desired additional money 

balances from abroad, so a negative sign on that account would also 

be expected. 

48 Nominal expenditure of the UK private sector, EP, enters the 

equation in current form and with three and four quarters of lags. 

This has a positive effect overall; one reason for this is, again, a 

monetary one; for a given rate of DCE, the higher is expenditure, 

the greater will be the demand for money inflows from overseas to 

supplement domestically-created money. 

49 6 lne, the proportional change in the $/£ exchange rate, enters 

with a positive sign - a rising exchange rate is a reflection both of 

past current account surpluses and of capital inflows from overseas, 

and, which is more relevant for this equation, could be a factor in 

views about the future course of the exchange rate. 

50 Overall, the reported equation seemed reasonable. On a much 

more variable series, the standard error is only slightly higher than 

that of the annual monetary model (182 compared to 156) ; and over 

75% of the movement in the series is 1explained1by the equation 

(after allowing for degrees of freedom taken up) . 

[1) Coefficient in annual model = 0. 016, units are $ millions; 
coefficient in quarterly model = 10. 27, units are$ billions. 
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51 Considerable effort was devoted to looking for a significant 

interest rate effect on net capital inflows, with domestic and 

foreign interest rates being entered, both long term and short term, 

and in both level form and as a differential (between domestic and 

foreign rates) . Nevertheless, the results were not significant; 

this failure is, however, at least consistent with the failure to find 

evidence of a significant interest rate effect on the underlying 

demand-for-money function in the annual model. Nor was it possible 

to find any significant effect for the US nominal expenditure term 

(which was found to be significant in the annual monetary model) . 

The long rate of interest, r
b 

52 The relevant equation here is shown as equation F in Ap pendix 1; 
the dependent variable is the change in the yield to redemption on 

gilt- edged stock with five years to maturity. The theory underlying 

the equation is that, in the long run, the UK long rate has to 

maintain an equilibrium relationship with the long rate overseas; 

while, in the short run, the long rate bears a relationship to the 

short rate (as in the theory of the term structure of interest 

rates) , as well as being determined by expectations of future exchange 

rate changes. There are many factors - apart from recently 

experienced exchange rate changes - which may influence such 

expectations; for example, the current equation includes the change 

in net foreign reserves, and the changes in the overseas long-term 

rate of interest. 

53 The estimated equation has the long- run implication that a 

1.1 percentage point differential has to be maintained by the domestic 

long rate over the foreign one (which, in this case, is for the 

United States) . This seems to be quite a sensible result, which 

also accords with the annual version of the model. The equation 

indicates that the change in the domestic long rate is determined by 

changes in the domestic short rate and the foreign long rate, together 

with exchange rate expectations, working through the change in net 

foreign reserves, and the current change in the $/£ exchange rate. 

6R_2 has a negative sign because the higher it is, the more buoyant 

will be expectations about the course of the exchange rate, and so 

the lower the long rate of interest needs to be to sell government debt. 
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The $/ £ ex chang e r ate has a n eg ative coef f ic ient because when a sur pl u s  of  

wi l l i ng buye r s  of  s t e r l i ng ove r w i l l ing se l l e r s  causes a r i se in the 

ex change r ate, this  engende r s  exchang e r a te con f idence, l ead i ng to 

buoyant cond i t ions in gov e r nmen t debt mar ke ts, wi th r
b 

f a l l ing . 

54 Th r e e  add i t io nal v ar iabl es we r e  inc l uded in the r epo r t ed equ a t ion 

to test st at i s t i c a l  hypo the se s about the i r  inf l ue nce on r
b

. 

( i ) The d i f fe r ence between the dome s t ic and fo r e i g n  (=U S )  r ate s 

of  i n f l at ion may a ff ec t  expec t a t ions about the f ut ur e  cour se 

of the excha ng e r a te . The r es ul t s, however,  showed that thi s 

i nf l ue nce wa s no t st at i s t ic a l ly s ig n i f i c an t .  

( i i ) The highe r the PSBR, the mo r e  deb t  the pub l i c se c to r  ne ed s  

t o  se l l  t o  mee t  a g iven mone t a r y  targ e t, and the mo r e  

pe s s im i s t i c expec tations abou t the excha ng e r a te might be . 

Re sul ts, howev e r ,  l en t  no suppo r t  to th i s .  

( i i i ) S i nce the ste r l i ng co un t e r pa r t  t o  inf l ows of  fo r e ig n  c u r r ency 

has to be f in anced th e ' dome st ic f in anc i ng r equ ir emen t ' ,  

(PSB R+CA+6N )  seemed a sen s ibl e al ter nat iv e  to the PS BR 

on i ts own ; however,  the r e s ul ts we r e  ag a in neg at iv e .  

P r ivate sec t o r  (othe r than ban k s )  purchases of  publ ic sector debt, 6B 

55 The dependent v a r iab l e  is the f l ow o f  pur cha se s, r a ther tha n the 

s tock,  of pub l ic sec to r debt by the no n- bank dome s t ic pr ivate sec tor, 

d e fl ated by nom i n al pr ivate sector expend i tu r e, EP . The fo rm u l ation 

of  the equ a t io n  as a f l ow does not mean tha t the stock of debt ha s 

no r e l ev anc e ;  l ag g ed mon ey stock, d e f l ated by EP, has  been in c l ud ed 

in the es t ima t ed equ a t io n  to r epr es e n t  d i sequ i l ibr ium between the 

act ua l  and de s i r ed money stoc k/pub l ic sec to r debt r at io .  Ev en 

though e s t imat io n d id no t pr oduc e st a t i st i c a l ly- s ig n if ic ant t- v a l ue s  

fo r thi s  d i sequ i l ibr ium t e r m, the var i ab l e  w a s  n o t  d i sc a r d ed f r om 

the pr e fe r r ed equ at io n, s i nc e  the econom i c  just i f ic a t ion fo r inc l ud i ng 

s uch a v a r iab l e, wh ich in t r oduc es some long - r un d es i r ed r e l at io nsh ip 

of  money to i nc om e s  pr od uc i ng a 'spi l love r ' i n to p ub l ic sec to r debt 

wh en mon ey and i ncome s a r e  out o f  the de s i r ed pr opo r t i on, i s  s t r ong . 

56 The est ima ted equat ion (equa t ion G i n  Append ix 1) i s  a d emand 

eq uat ion . As such, i t  inc l ud e s  i n t e r e s t  r at e s, both own and 

compe t i ng ,  and 'conf id enc e' v a r i ab l e s, as we l l  as the l ag g ed  money 
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stoc k te rm al r e ady mentioned . An alte r n at iv e  approach, wh ich 

has not yet been explor ed, would be to est imate a 'r educed fo rm ' 

d e r iv ed f r om demand and supply equat io ns ; a suppl y- s ide PSBR 

var iabl e cou l d  th en be inc lud ed, although e ithe r r
b 

(the pr ice of 

debt ) or B/EP (the qu ant ity of  debt) woul d have to be e l imi nated, in 

order to have a r educ ed fo rm.  

57 The four inter est r ate s in  the mod el (short and long r ates 

fo r the Un ited K i ng dom and the Un ited State s) we r e  all t r i ed in the 

pub l ic secto r debt equat ion, with up to four quarte r s  of l ag on each 

one . The pr e fe r red equat io n ha s the dome stic long r ate ente r ing in 

cur r ent fo rm and with one l ag, and the for e ig n  l ong r ate ente r i ng in 

four -quar te r  chang e fo rm . 

58 Seve r al var i ab l es we r e  tr ied in the o r ig inal spec if ication 

to r e pr ese nt ' ma rket co nf ide nce ' ,  wh ich i s  cl ear l y  a si g n i f ic ant -

though int r act abl e - f actor  in pub l ic secto r debt sal es .  These 

v a r iabl es we r e: r e l ative r ates of  i n f l ation in the Un ited K i ngdom 

and Un ited State s ;  l agged r ates of  chang e of the exchang e r ate, 

to r epr esent expectation s ;  and the chang e in the r es e r v e s .  

O f  these, the f i r st and se cond appear i n  the pr e fe r r ed equat io n ;  

the chang e in r e serves wa s not signi f ic ant and so wa s exclud ed .  

59 I n  the tabul ated equ at ion, inte r est r ates, the excha ng e r ate, 

and the dome st ic r ate of i nf l at ion r e l at ive to th at abr oad, a l l  

enter  with d i rect ion o f  e f fect th at accords with theo r y .  The 

r e su l ts ( sett ing EP at it s 1978 Q3 l ev e l )  i nd icate that when the 

dome sti c  long inte r e st r ate r i se s  f r om r
b 

to r
b

+ l, about £3 20 

m i l l i o n  mor e pub l ic sector d ebt can be sol d  to the pr ivate secto r 

(othe r than ban k s) per qua r te r ; that whe n the fo r e ign long inte r e st 

r ate r ises f rom r
fb 

to r
fb

+ l  f rom t ime t- 4 qua rte r s  to time t, 

s a l e s  of pub l ic secto r  debt in t ime t a r e  cut by as much as £8 40 

m i l l io n ;  and that, if the domest ic r ate of i nf l at ion r i se s  f r om 

be ing equa l  to the for e ig n  r ate to be i ng tw ice the fo r e ign r ate, th i s  

cut s sal es of  pub l ic secto r  debt by £1 00 m i l lio n  fo r each qua rte r  

i n  wh i ch the doub led r ate o f  inf l at ion pe r s i st s .  
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Bank l e nd i ng ,  L 

60 Eq u a t io n  H i n  Append i x  l model s bank l end ing in ster l i ng to the 

UK pr iv a te sec to r . Othe r recent wo r k  on ban k  l en d i ng - mos t no tably 

at the Tr ea sury [ Spence r e t  al  (1978 ) ] - ha s ,  in par t ,  used the 

c l a s s i c a l  ma r ke t  d i sequ i l ib r ium me thodo l og y  [ d eve l oped by Fa i r  and 

J a f fee ( 1 9 72 ) ] ,  hand l ing suppl y f acto r s  and c r ed i t  r a t ion ing in the 

m a r ke t  fo r pe r sonal adv anc es by develop i ng separ ate not ional demand 

and s upply sched ul e s ,  and as sum i ng that the ob ser ved quan t i ty o f  

adv anc es i s  a we igh ted ave r ag e  o f  not ion al d emand and suppl y .  

6 1  The r es ul t s pr e se n ted her e es t imate a demand equ a t io n ,  includ ing 

a d ummy v ar iab l e  for those pe r iods when the r e  we r e  qu an t i tat ive 

r e st r ict ions on ban k  l end ing , and thus they fo l l ow the appr oach 

adopt ed by the an nu a l  mod el . The d i seq u i l ibr ium approach may a l so 

be t e s t ed as par t of  fut ur e wo r k ,  al though i t  i s  not c l e ar how 

appl icab l e  it  i s  to the h igh ly- ag g r eg at ive cha r ac t e r  of  the mod e l , 

whe r e  equal i ty o f  no t i on al suppl y and not ional demand in the mar ket  

fo r total  ba nk l e nd i ng cou l d ,  fo r ex ampl e,  mas k inequal i t i es i n  the 

ma r ke ts  for ban k  l end i ng to pe r sons and ban k l end ing to compan i e s ,  

whe n v i ewed sepa r a te l y .  

6 2  An y st at i s t i c a l  at tempt to mod el ban k l e nd i ng mu st b e  c apab l e  

of  adequa t e l y  expl a i n i ng the ex t r emely r apid g r owth d u r ing the 

ye a r s  1 972 -74 (the stock of l oans doub l ed f r om 19 6 3  Ql to 1971 Q 4 ,  

t hen r edoub l ed ag a in wi th i n  the fo l low i ng two ye ar s) . 

6 3  Th roughout a lmost al l the pe r iod fr om May 1 9 6 5  to Septembe r 1971, 

the b an k s  we r e  sub j ec t  to quan t i tat ive l im i t s on the i r  c r e a t ion 

of  adv anc es (the exc ep t ion was Ap r i l  to November 19 67) . Wi th 

the int rod uc t ion of  the new c r ed i t  con t r o l  ar r angemen t s  i n  Se ptembe r 

1 971 , wh i ch sug ges ted th at the autho r i t i e s  wo u l d  be l e s s  conce r ned 

wi th the d ir ec t  co nt r o l  of the qua n t i ty of  bank cr ed i t to the pr ivate 

s ec to r ,  the banks we r e  abl e to mee t  some of  the pen t- up d emand for 

c r ed i t wh i ch had accumul a ted ov e r  the pr ev io us s ix year s of 

quan t i t a t iv e  cont r o l s , a s  we l l  as to r eg a in some of  the bus iness 

wh ich had be en lost to o ther f in anc i al intermed i ar ies  and to the 

i n te r- company l oan s m a r ke t .  
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64 The ann ual and quar ter ly mone t a r y  mod el s t r y  to r epr esent th i s  

development by us ing a ' pr e ssur e dummy ' in the i r  ban k l end i ng 

equat io ns . Coun t ing l for each qu ar ter  when quan t i tat ive con t r o l s  

we r e  i n  fo r ce [ l ) f rom 19 6 5  Q2 t o  1971 Q2 g ives a total of 2 5  a s  the 

pr essur e d ummy in 1971 Q3. 

6 5  Ther e i s  th us an impor tant d i f fe r ence be tween the appr oach of 

th is model, wh i ch see ks to expl ain the 1972 -74 lend ing g rowth by 

the r emoval of const r a i n t s on ban k s '  ac t i v i t ies, and th at of many 

o ther mod el s, wh ich employ a compe t i t ion and c r ed i t  con t ro l  dummy, 

imply ing a behav iour a l  chang e caused by the 1971 r e forms . Howev e r ,  

on e of  the se l at te r  model s [ by Spencer e t  a l .  (1978 ) ) c l e a r ly h i n t s  at 

a pr essur e dummy, wi tho u t  expl i c i t l y  inc l ud i ng i t: 

'The r e forms of 1971 appear to have had the e ff ec t  of 

incr eas i ng lend i ng to compan ies by about £2 . 3  b i l l ion in 

1970 pr i ces . Th is  f ig u r e  i s  l a r g e  and sug g e s ts tha t the 

dummy i s  pic k ing up the e f f ec t  of othe r chang es wh ich 

occur red dur ing the pe r iod . ' 

6 6  The depend ent var i able  wh ich has bee n used i n  th i s  wor k is  the 

f l ow of s te r l ing bank l end i ng to the UK pr ivate sec to r ,  d e f l at ed by 

nom i n al pr iv at e sector expend i t u r e ;  th i s  i s  the same d e f l ato r  as 

in  the pub l ic sec to r debt equat ion . 

67 A l a rg e num ber of poss ib le d e t e rm inants o f  bank l e nd i ng we r e  

inc l ud ed in expe r imen t a l  spec i f ic a t i on s .  The own r a te o n  bank 

l end i ng wa s e n t e r ed as a f ir st d i f fe r ence and as a ' r eal ' r ate (w i th 

the r a te of  i nf l at ion bo th d ir ec tl y  sub t r ac ted and inc l ud ed i n  i t s  

own r igh t ) , a s  we l l  a s  on i ts own ; un for t unat e l y, none o f  these 

forms g av e  suc ce s s f u l  r e sul ts, a co nc l u s ion wh ich has eme rged f rom 

sev e r a l  pr ev ious s tud ies, and wh ich could we l l  in  th i s  case be 

at t r ibutable to the use of on e i n t e r e s t  r at e  to r epr esent the 

mul t i tud e of r a tes char g ed to the many d i f fe r en t  ca tegor ies  of  

pr iv ate sec to r bo r r owe r s  f r om the ban k s .  The compe t i ng r a te, r
b

, 

[ 1 ) I nc l ud i ng Apr i l  to Novembe r 19 67 when, a l though c e i l i ng s  on the 
ad vances of the c l e a r i ng ban k s  we r e  r emoved, fo r other ban ks  and 
f i nance ho use s the ex ist ing ce i l ing s  r em a i ned in fo r ce ; and 
l e nd i ng in no n-pr io r i ty categ o r i e s  wa s s t i l l  to be d i s t i nc tl y  
r e s t r a ined . 
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wa s al so te sted, und e r  the hypothes i s  that f i n anc ing po l icy o f  f i rms 

may l ead them to me et the i r  bor row i ng ne ed s  by go ing outs id e the 

banks (e . g .  by i s su ing industr i a l  bond s ) . Although r
b 

was found 

to have a high l y s ig n if ic ant pos itive ef fect in the c u r r ent per iod, 

it s e f f ect when enter ed w ith l ag s, although a l so s ig n i f ic ant, 

b rought the tot al e f f ect back to near ly ze ro, so r
b 

has not bee n 

i nc l ud ed in the t abul ated equ at io n .  

6 8  I n  add it io n  to the dummies fo r quant itat ive controls  and fo r 

the r emov a l  of quant itat iv e contr o l s  (wh ich both appe ar in the 

pr ef e r r ed equat ion) , some add itio n a l  dummi e s  we r e  tr ied ; a spec i al 

d epo s it d ummy (equa l to the ave r ag e  r ate of  c al l  ov e r  the qua r te r ) , a 

qual it at iv e  instr uct ions dummy (wh i ch i s  v e r y  much domi nated by the 

quantitat iv e  cont r o l s  d ummy ) , and a s uppl eme nta r y  spec i al d eposits 

d ummy . None of  the se contr ibuted to expl anato r y  powe r .  In add it ion, 

quarte r l y se asonal d umm i es we r e  tr ied ;  Q2 wa s s i g n i f icant with 

neg at ive s ig n, Ql and Q3 we r e  not s i g n i f i c ant . 

69 Two other impo rtant po s s i b l e  dete r m i n ants o f  the demand fo r 

b an k  l end i ng that we r e  tr i ed a r e  the PSBR, and inf lows to the pr ivate 

sector f rom ab road . FO r  the PS BR, a po s it iv e  ove r al l  s i g n  was 

found, wh i ch doe s  not accord w ith the hypothes i s  of  c r owd ing out 

by the pub l ic se cto r of  the pr ivate se cto r in the loans mar ket 

(although taken al one the cur r ent v al ue does hav e  a neg at iv e  s ig n) . 

I n f l ows f rom ab road we r e  ente r ed  under the hypothes i s  that ea r n ings 

and c ap ital f rom ov e r se as ar e, to some extent, a subst itute fo r 

f in ance f rom the ban k s .  The r es ul t s  d o  not counte r th i s  hypothe s i s  

fo r the c u r r e nt per iod, but pos itive co ef f ic i ent s i n  the one- l ag and 

two- l ag pe r iods dom i n at e .  

7 0  A v ar i ab l e  wh ich i s  not ably absent f r om the tab u l ated equat ion 

is a ' d i s eq u i l ibr ium stock v a r iabl e '  that i s, a term to r ef l ect 

the f act th at money bal anc es held in the pr ivate sector but not 

d e s i r ed as a pe rmanent par t  of  po rtfo l ios a r e  used in par t to r epay 

b an k  l e nd i ng . Sever al poss ib l e  s uch var iables [ l ) we r e  i nc l ud ed, 

but none proved to have the expected neg ative s i g n . 

[ l )  

30 

L 
( 
EP

) - 1  , - 2  , -3 and - 4 ; 
M L 

(EP ) -1 , - 2 ,  - 3  and - 4 ;  (M) - 1 ,  - 2 ,  - 3  and - 4 .  



7 1  The tabula ted equa t ion sugg e s t s, f i r st, that g r owth in r ea l  

pr ivate sector expend i t u r e  l eads, a f t e r  a s ix month l ag, to an 

expans ion o f  6L/EP ; mor e  prec i se ly, the pa r t i a l  e f fect of a 1 %  

change in r e a l  i ncome i s  to r a i se real  bank l end i ng ( L/P ) by 1 . 4 % .  

Second, the total ef fect o f  the pent-up demand for lend i ng i s  

est ima ted by the equat ion to be about 60% of  the incr ease i n  ban k  

l end i ng tha t occur r ed f r om 197 1  Q3 t o  197 3  Ql . The cha r t  along s ide 

equat ion H in Append ix 1 shows that i n  a l l  bu t s ix quar t e r s  from 

1 9 6 3  Q2 to 1977 Q4 the equa t ion cor r ec t l y  for ecast the s ign of 

6 L/EP . 

7 2  One poss ible explana t ion for the absence o f  i n t e r e s t  r a te 

e l ast i c i ty in any o f  the re s u l t s  may be that the bank l end ing 

f ig u r e s  i nc l ude i nt e r es t  charges debi ted to ou ts tand i ng advance s .  

Th i s  e f fect wou ld be g reater,  the h igher the i n t e r e s t  r a te, i n  

con t r a s t  t o  the s t r a ight behav iour a l  d i r ec t ion of  e f fect of  

i n t e r e s t  r ate s ;  thus, the two e f fec t s  may, par t i a l ly or who l ly, 

of fset  each o the r . To t r y  to ext r ac t  the deb i t i ng e f f ect  from 

the l e nd ing f ig ur e s, f ig ur e s  wer e obt a i ned f r om the Comm i t tee of 

London C l ea r i ng Banker s for to t a l  i n t e r e s t  on advances, and 80% of 

these [ l ) we r e  deducted f rom the total bank l end i ng f ig u r e s .  

Th i s  g ives a new depe ndent var i able,  wh ich was tested for neg a t i ve 

i n t e r e s t  r a te e l a s t ic i t y, w i th r ( the own r a t e )  enter ed i n  thr ee 
m 

ways: ( i ) as a l eve l ; ( i i )  as a d i f fer ence ; and ( i i i )  as a ' re a l' 

r a te .  Un for t unate ly thi s a l so me t w i th l i t t le success . 

The exchange r ate, e 

7 3  Spec i fy i ng and e s t imat ing the way in wh ich the author i t ies r eact 

to facto r s  bear ing upon an economy's ex t e r na l  po s i t ion has become 

a w idely- u s ed me thod of mode l l i ng exchange r at e s . For example, i n  

the RBA7 6  mod e l  o f  the Aus t r a l ian economy, changes in the exchang e 

r ate r e late to pr ice compe t i t iveness, an unemploymen t  var iable, the 

level of gold and for e ig n  exchang e  r e ser ves, and to the money supply 

and to i t s  t a r g e t  val ue ;  a s im i l a r  ( mo r e  r e f i ned ) me thod i s  the 

'pr essu r e  appr oach', a two- s tag e approach wh ich mode l s  pressur e on 

the r e serves and the exchang e r a te togethe r ,  and then uses a pol icy 

[ 1 ] Th i s  i s  the propo r t ion assumed to be debi ted to ou t s t and ing 
advances . 
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r eac t ion funct ion to d i s t r ibute the changes induced by the pressure 

be tween change s  in the r e se r ves and chang es i n  the exchange r ate 

[ fo r  an exampl e of  the pr essu r e  approach see Sav i l le (19 80) ] .  

7 4  The f i r s t  of  the se two var iants ha s been empl oyed in the 

qua r t e r ly monetary mod e l ,  and equat ion J i n  Append ix 1 r epo r t s  the 

r e s u l t s  obta ined, us ing as the dependent var i ab l e  e ,  the r a te of  

chang e  o f  the exchange r a t e . 

7 5  The var iab l e s  to wh ich i t  was tho ught poss ible tha t the UK 

a uthor i t i e s  m ight r e ac t, and wh ich wer e tes t ed i n  the equat ion, wer e :  

( i )  pr ices o f  UK good s  r e l a t ive to those pr od uced abr oad ; 

(i i )  va r i a t ions f r om an equ i l ibr i um d i f fe r en t i a l  ma i n t a i ned 

by UK i n t e r e s t  r a tes ove r  tho se in the Un i ted S tate s ;  

(i i i ) a n  unemployme nt term, namel y, pr ivate sec tor expend i tu r e  

r e l a t ive t o  potent i a l  pr ivate secto r expend i t u r e ;  

(iv )  the c u r r e n t  account o f  the bal ance o f  payme n t s ;  and 

(v ) the stock of r e s e r ves . 

7 6  I f  pr ices o f  U K  good s r i se o u t  o f  l i ne w i th those of f o r e i g n  

good s, then i t  i s  a r easonable wor k i ng hypothe s i s  tha t the author i t ies  

w i l l  wan t  the exchange r a te to fa l l , i n  order  to  try  to ma i n t a i n  

compe t i t i veness, a l though they know tha t th i s  w i l l  exacer bate domest ic 

i n f l a t ion . S im i l a r ly, i f  for e ign pr ices r i se out  of l ine w i th those 

at home, th i s  p r e c i p i tates both pr ess u r e  f r om abroad to appr ec i a te 

the exchange r a te, and an at tempt to m i t igate the ex tent o f  ' impo r ted 

i n f l a t ion ' by a l low i ng the exchang e r a t e  to appr ec iate . 

77 The r
b 

equ a t ion r evea l ed the equ i l ibr i um r e su l t  ( i n  pa r ag r aph 

5 3  abov e )  tha t  a 1 . 1 % d i f f e r ent i a l  has to be m a i n t a ined by the 

dome s t ic long r a te ove r  the for e ign (=US ) one . (The annu a l  ver s ion 

of the mod e l  i nd i cated a s im i la r  mag n i t ude of  0 . 9 3 % . )  Th i s  

i n forma t i on enabled a new var i ab l e, r
d

, t o  be con s t r ucted f o r  the 

exchang e r a te r e ac t ion f unct ion ; r
d 

i s  d e f i ned as r
b

- 1 . 03 - r
fb

' 

and mea s u r e s  the amount by wh ich the dome s t ic long r a te  exceeds the 

nec e s s a r y  p r em i um ove r  the for e i g n  l ong r a te . The hypothe s i s  i s  

tha t o n e  r ea son fo r r
d 

t o  r i se i s  th at  for e ig ne r s  sel l  s te r l i ng­

d enom inated assets bec ause they ant ic ipate a f a l l  i n  the exchange 
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r at , and th at the author i t ies may al low such a f al l so th at r
b 

can 

r e tu r n  to i ts equ i l ibr i um level, d es i r ed on domest ic emp loyment 

cr i t e r i a .  We should th er efore expect a neg at ive r e l a t i onsh i p  

be twe en e and r
d

. [ 1 ] 

78 Pe rhaps th e mo st con s i s tent po l icy a im of the author i t ies has 

bee n to ach ieve and sus t a i n  ful l employment . On theor et ical gr oun ds, 

th e r e  may we l l  be a case for us i ng the exchang e r ate as a too l to 

ach ieve int e r n a l  ba l ance ; Mundel l ' s  pr i nc i ple of e f f ec t ive ma r k et 

c l as s i f i cat ion, for exampl e, states th at author i t ies shou ld ' t ie ' 

po l icy too ls  to tho se goa ls on wh ich the y have the mos t inf luence, 

r e lat ive to o ther too l s .  Th e test i n  the mod e l  o f  whe th er the 

au tho r i t ies have in f ac t  behaved in th i s  way was to enter a term 

E FC/Y-G, measur ing the level of pr ivate sec tor expend i tur e r e l a t ive 

to i ts po te nt i a l  level . Th e r e  is, however, an iden t i f icat ion 

probl em here . Th e same neg a t i ve co e f f ic ient on E FC/Y-G that wou ld 

be obs e r ved in  the r e ac t ion funct ion i f  it we r e  ind eed the case that 

the exchang e r a te had been us ed as a too l fo r i n t e r n a l  bal anc e, m ight 

a l so be prese n t  for very d i f fe r ent  re asons - name ly, thr ough the u se 

of  expend i tu r e- sw i tch ing or expend i tu r e- r educ i ng po l ic ies to ach ieve 

cu r r ent account ba l ance . 

79 Th e rol e of the cur r ent  ac count in  the autho r it ies ' exch ang e r at e  

po l icy i s  c le a r :  the l a r g e r  the de f ic i t  o n  cur r ent ac count, the 

mor e l i ke l y  are the author i t ies to dep r ec i ate the exchange r at e ;  and 

the l ar ge r  the su r plus, th e mo r e  l i k e l y  they ar e to apprec ia te i t .  

Ther efore one wou ld expect a pos i t i ve r e l a t i onsh ip be tween e and 

the cur rent account ( d e f l ated by nom i n a l  expe nd i tu r e, to ad j u s t  for 

the ef fects of i n f l at ion and g r owth) . 

80 Fi na l ly, the l ev e l  of r e serves was e n t e r ed, on the argume nts 

tha t: 

(i ) the lowe r the stock of r e s e r ve s, th e mo r e  mu st the 

' pr es sur e '  ( r e f e r r ed to in par ag r aph 78 above ) be taken 

by th e exchang e r a te ; and 

[ l ]  The e s t imated coe f f ic i en t  may we l l  have been augme nted by 
cau sat i on r unn ing in the r ev e r s e  d i r ec t ion, f r om e to r

b
; 

th i s  was d i scussed in the con text of  the r
b 

equ at ion, in  
par ag r aph 53  above . 3 3  



( i i )  expend i t u r e  ' sw i tch ing ' po l ic ie s, such as exchang e r ate 

moveme n t, w i l l  be used by the au thor i t i e s  to r e s to r e  the 

des i red stock of r e s e r ve s .  

8 1  The est ima t ed equat ion ind icates qu i te a s t rong r eact ion o f  the 

exchange r ate to chang es in compe t i t iveness . The var i able  r
d 

was 

i nd i c at ed by the est imat ion to ent e r  as a f i r s t d i f f e r ence, and th i s  

is  how i t  appe ars . The employmen t var i a b l e  E FC/Y-G was not 

gen e r al ly found to h ave bee n a s ig n i f icant i n f l uence on exchang e r at e  

po l ic y .  The var i ab l e  CA/EP t ended t o  show a n  ' i ncor r ect' neg a t ive 

total coef f ic i en t, i mply ing, coun t e r - i n t u i t iv e l y, tha t th e au thor i t ies 

r e sponded to a wo r se n i ng cur r ent ac count by imp r ov i ng the t e r ms of 

t r ad e  (by appr ec i at ing the exchang e r a t e ) . Th e r ese rves we r e  

en te r ed bo th a s  a s tock and a s  a ch ang e, bu t unf o r t un ate ly ne i the r 

was s i g n i f i c an t . 

8 2  The l agged chang e i n  the exchang e r ate wa s ent e r ed and d id prove 

to be s ig n i f icant, w i th a coe f f ic i en t of 0 . 1 8 , i nd i cat i ng smooth 

ad j u stmen t ove r  t ime of the exchang e r a te to chang es in dome s t i c  and 

for e ig n  pr ices and to chang es in th e UK/for e i g n  i n t e r e s t- r a te prem i um . 

A d ummy r e f l ec t s  the chang e i n  the exchang e r at e  i n  1 9 67 Q4, as th i s  

took pl ace dur i ng a pe r iod when the exchang e r a te was f ix ed . 

8 3  Th e cha r t  along s id e  the equat ion shows tha t in the pe r iod f r om 

1 972 Q3, when s te r l i ng was f l oat i ng mo r e  or l ess f r eely, th e equat ion 

on l y  once (1 974 Q l )  wr ong ly pr ed i c ts the d i r ec t ion of  chang e of the 

exchange r a te .  
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Simulation r esults 

84 As mentioned in par ag r aph 3, the validation testing of the 

qua r terly small monetary model is not yet complete. The pr incipal 

omissions are multiplier analysis (showing the sensitivit y  of 

endogenous var iables to changes in exogenous var iables), and ex ante 

for ecasting. What has been done, is fir st , ex post within-sample 

dynamic simulation of the model , for the per iod 1967 Ql-1977 Q4, and , 

second, ex post ou tside-sample dynamic simulation for the period 

1978 Ql-1979 Q 2. Even so , this is cer tainly a str ingen t test of a 

model [see , for example Klein ( 1979)] . The r esults, in graphical 

fo rm,  fo r the main endogenous var iables in the model are shown in 

Appendix 3; each va riable has its ac tual path plotted against its 

dyn amically simula ted pa th , both for wi thin-sample and for outside­

sample per iods . 

85 The r esults ar e encour aging. Summary statistics , such as r oo t  

mean squa r e  er r or s  (RMSEs) ,  or Theil inequality coefficien ts , a r e  no t 

shown , since they were though t to over consolidate infor mation which 

can be gleaned from the char ts. ( l ]  

t he simulated model wer e :  

The principal r equir ements of 

(i) to simulate the tur ning poin ts of the ser ies at the time 

when they occu r ;  

(ii) t o  simulate the co r r ec t  magnitude o f  changes i n  the 

ser ies; and 

(iii) wher e a simulated ser ies has diver ged fr om an ac tual 

series , to draw it back towards the act ual pa th , 

r at he r  than to lead it to fur ther diver gence. 

( l] The Theil inequality coefficien t (which is the RMSE of forecast 
of the change in a va r iable , adjusted fo r the scale of the 
var iable) per fo r ms only the ver y  limited test of forecasts 
against a single alternative hypothesis (that of x

t 
= x

t-l
). 

The RMSE is no t independent of scale, and is not ver y  meaningful 
when considered in isolation - although it is useful when 
comparing , fo r ex ample, two for ecasts of the same var iable. 
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W i t h i n- sample s imulat ion s 

8 6  Ta k i ng into co ns id e r a t ion the ' no i s ine s s '  o f  many of  t he qua r te r ly 

t ime ser i e s  wh ich we r e  mode l led , and th e fact that some of t he 

v a r iabl es ( e . g .  b an k  l end i ng and c ap i ta l  f l ows f r om ab road ) a r e  

not o r io u s l y  d i f f i cul t t o  mod el eve n  on the l e a s t  s t r ing e n t  test of  

s i ng l e  equ a t ion wi t h i n- s ampl e r e sul ts , the wi t h i n- s ampl e d yn am ic 

s imul at io n s  d ep ic ted in Appe nd ix 3 mee t these r e qu ir emen t s  to a 

surpr is ing ly h igh ext en t .  Th er e i s  no protr ac ted d iver gence i n  any 

of t he char t s ;  i nde ed ,  i t  i s  enc ou r ag ing that af t e r  d iv er g e nce 

appear s for sev e r a l  qu ar te r s  ( fo r  ex ampl e in the char t for r
b 

fo r 

1 9 7 4 ) t her e always seem to be fo rces br ing i ng the s imul a ted values  

back  towa rds t he act ua l  ones . Cl ear ly , t h i s  ph enome non owe s muc h  to 

t he number of  l ong- r un equ i l ibr ium var iables b u i l t  into the model , 

g iv i ng i t  s t ab i l i si ng tendenc i e s .  The cha r t s  al so show t ha t  the 

t im i ng of t he t ur n ing po int s in t he act ual se r ie s  i s  r ep r od uc ed 

r e asonab ly f a i th f ul ly by the s imu l a t i o n s ,  and t he mag n i t ud e s  o f  the 

chang e s  in the s imul ated ser i e s ,  althoug h some t imes cl ear ly i ncor r ec t l y  

mod e l l ed ,  a r e  gener al ly no t too d i scour ag ing . 

8 7  Sect ion 1 of Append i x  3 shows the expend i t ur e and pr ice v ar i abl e s .  

The c lo se mod el l i ng o f  t he h ig h l y-se asonal var iable 6 E FC g ive s 

r e as o n ab l e  f i t s  fo r the four r eal  expend i t ur e  var iables E FC/ (Y-G ) ; 

E FC ;  E ;  and GDP . The acc ur a te f i t o f  P me an s  that  t h i s i s  

m a i n t a i ned in the cha r t  f o r  E . P .  The char t for 6
4

l nP ,  wh i ch i s  

t h e  d epend e n t  v ar iable i n  the pr ice equ a t io n ,  shows some s imu l at io n  

e r r or i n  the t im i ng and mag n it ud e  o f  t he 1 9 7 5  Ql  pe a k , b u t  o therw i se 

t he f i t i s  qui te  c lo se . Th e two ave r ag e  t ax ser i e s  f i t  we l l  ( as one 

wou l d  expect , g iv e n  the accur a te s imu l a t io n  o f  t he r ea l  expend i tur e 

v ar iabl e s ) . 

8 8  Sect ion 2 of Append ix 3 shows al l v a r iables  r el at i ng to t he 

cur r en t  ac count o f  t he bal anc e of  payme n t s .  Because the var iable C A  

i s  a d i f fe r enc e  be twe en two l a r g e  mag n i tud es , one m ig h t  b e  ent i t l ed 

t o  t h i n k  t ha t  s imul a t i on s  may not be par t icul ar ly ac cu r ate . Howe v e r , 

t h e  onl y two maj o r  e r r o r s  ar e fo r 19 7 4  and 1 9 7 6 -7 7 .  Re fe r ence to 

the char t s  f o r  Z . PZ and X . P  shows that  bot h  these er ro r s  a r e  

a t t r i bu t ab l e  to und e r es t im a t io n  of  impo r ts dur i ng the se two pe r iod s .  

Th i s  und e r e s t ima t ion c an in t ur n  be att r i bu t ed to the exchang e r ate  

( wh ich e nt e r s the impo r t  equ a t io n  wi t h  a l ag of one ye a r )  b e i ng 
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under fo r ec ast  fo r mo st  of  the pe r iod 1972-75, hence l ead ing to an 

und er e st imat ion of  impor t compe t it ivene s s .  Look i ng at  t h e  c h a r t  for 

expo r t s ,  X,  the ef fects of  unde r forecas t ing the exchang e r at e  can be 

se en to a le sser extent ( bec au se t he exchang e r ate e l a st i c i ty i s  

e s t imated to b e  abou t h a l f  t h a t  i n  the impo r ts equ a t io n ,  i n  a s i ng le 

equ a t ion co ntex t )  i n  the under s imu l a t io n  of  1972-7 3 .  

The cha r t  for  t he exchang e r ate , e,  has the h i s tor ical po l icy 

impl ic a t io n  that t he mag n i t ude of the 1967 dev a l u a t ion wa s not as 

g re a t  as t he pressur es on th e r a te wo u l d  hav e  j u st i f ied . Howev er , 

dur i ng t he per iod of f l oa t i ng s i nce 1972, the cour se of the excha ng e 

r a te has been qu i t e  f a i thful ly s imul a ted , apar t f rom 1972-73 , when 

the s imu l a t i on suggests  t ha t ,  at least i n  compar i so n  wi t h  the 

pr ess ur e on the cur r ency , s te r l ing was ov e r v a l ued . 

89 Sec t ion 3 of  Appendix 3 shows the on l y  i n t e r est  r at e ,  r
b

, which 

is model led . 6r
b

, the dependen t  var iable in t he equ a t io n ,  g en e r al ly 

has a good f i t ,  al t ho ug h  ther e is some deter io r a t ion wi t h  the incr ease 

i n  ampl i tud e towar d s  the end of the samp l e  pe r iod ; r
b 

i t se l f , 

howev e r , i s  per haps not mod e l l ed as c lo se ly as t he 6 r
b 

re sul t s  

wo u l d  l e ad  one t o  hope , par t icul ar ly in 1974 -75. 

90 Sect ion 4 o f  Appe nd ix 3 shows the money supply v a r iables . The 

f actors  con tr ibu t i ng to monetary g rowth wh i ch a r e  endog enous i n  t he 

model are 6B, 6L ,  6 N,  PSBR, and CA ( wh ich was desc r i bed above in 

par ag r aph 8 8 )  • 6B h a s  a good f i t  wi thi n  the sample per iod ;  6 L 

and 6 N  h ave a surpr i s i ng ly g ood f i t  i n  v i ew of  t he i nt r ac t ab i l i t y  of  

t he eco nom i c  var i ables i nvolved . The ove r es t im a t ion of 6 L i n  

1975-76 c an probably b e  a t t r ibuted t o  the ove r e s t ima t io n  o f  E i n  

1974 -75. PS BR, wh ich , as wa s po i n ted out i n  pa r ag raph 8 ,  i s  

model led as a r a ther hyb r id ,  par t i a l ly endogenous var i ab l e ,  h a s  a 

g ood s imul at ion f i t ,  as one wo u l d  expec t .  

Th e monetary ag g regates i n  t he mod e l  a r e  DCE
UK

' 6M ,  M and NAFA. 

In add i t io n  the ' r ea l '  money s upply ,  M/ P ,  has been c h a r t ed as a 

cur  io s um .  Al l t he se have a r e spec table wi th i n- s ampl e f it ;  t he 

pa t ter n of  und er  and ove r es t ima t ion of M/P accords w i th the t i m i ng of 

t he over and under es t im a t io n  of  P .  
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O u t s ide- s ample s imu l a t ions 

91 Th e po s t- s ampl e ac cur acy o f  most o f  the s imul at ions d ep ic ted in 

Append ix 3 is somewh a t  wo r se tha n  the wi th i n- s ampl e  accu r acy . 

Howev e r ,  t h i s  i s  only to be expect ed .  To quo te f rom K l e in ( 1 9 7 9 ) : 

' I t i s ,  pe r haps , too l i t tl e  appr ec i a ted by other  than 

exper ienc ed mod el bu i lde r s  how much e r r or var i ance 

d e t e r ior ates betwe en wi th in and out s ide- s ampl e simu l a t io n s .  

Once a model i s  bu i l t , af t e r  car e f ul f i t t i ng t o  d a t a  a t  the 

s i ng l e equ a t io n ,  sub- sys t em and f ul l sys tem level s ,  it is only 

a m a t t e r  of a ye ar or  two , po s s i bly ev en l e s s ,  b e fo r e  er r o r s 

beg i n  to bu i ld up w i t h  var iances about twice as l a r g e  as i n  the 

sampl e pe r iod .  Th is is a par t  of l i f e  and not some t h i ng t h a t  

can b e  chang ed by mor e c a r e f u l  ( in t e n s ive o r  ex t e n s ive)  

inve s t ig at ion of the s amp l e  pe r iod . ' 

9 2  Neve r th e l e s s ,  t he pos t- s ampl e s imul a t ions st il l appe ar to be 

good . In the var iabl es of  Sec t i on l of Appe nd ix 3 ,  the simul ated 

v a l u e s  of  6 EFC show l a rg e  e r ro r s  i n  1 9 7 8  Ql  and Q4 ; but for the 

o t he r two quar ter s of  1 9 7 8  and the f i r st two qua r te r s  o f  19 7 9 , t h e  

f i t i s  good . Th e impl ica t ions fo r the four r e al expend i tu r e  

var iabl es i s  c le ar ly shown i n  the c h a r t  for E FC ;  a l ar ge e r r o r  

app e ar s i n  1 9 7 8  Q 4 ,  a f t e r the f ir s t thr ee quar te r s  o f  the ye ar hav e  

been mod el led qu i t e  acc ur a te l y ,  b u t  the e r r o r  g e t s  no wo r s e  in 19 7 9 ,  

and the tr oug h o f  19 7 9  Q l  i s  r e pr oduc ed acc u r a t e l y .  Whe n the 

ove r fo recast ing of expend i tu r e  is comb in ed w i th t he sl i g h t  ove r­

f o r ec a s t i ng of P i n  1 9 7 9 ,  nom i n al expend i tu r e  ( EP) c an be seen to 

have s ig n i f ic ant  s imul a t i on e r r o r s in 1 9 7 9  H l , al tho ug h  i t  i s  t r acked 

qui te we l l  in 1 9 7 8 . 

9 3  Th e pr i nc ipal impl ica t ion o f  t he cur r en t  ac count v ar i ab l es shown 

in Sec t ion 2 of Appe nd ix 3 i s  t h a t  dur i ng 19 7 8  and 19 7 9  movemen t s  i n  

t he exch ang e r a te bec ame inc r e as ing ly un r e l a te d  t o  t h e  pr e ss ur e s  o n  

t h e  r at e ,  t h us con f i rm i ng t h e  school of  t ho ug h t  wh ich holds t h a t  

s t e r l i ng w a s  ove r v a l ued a t  t ha t  t ime . The impl ica t ions can be seen 

in the cur r en t  ac coun t fo r 1 9 7 9  H l , wher e the s imul a t i o n  impl ies a 

s u r pl u s  o f  abo u t  £ 400 m i l l io n ,  as ag a in s t  an act ual def ic i t  o f  abo u t  

£ 2 , 000 m i l l ion . 
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9 4  Sect ion 3 of Append ix 3 shows the post-sample f i t  of r
b

. 6r
b 

i s  very c losely f i t ted , and the char t for r
b 

appe a r s  to show t h a t  

the only source of  er ror i n  the i n t e r e s t  r ate d u r i ng t h e  po s t- sample 

per iod der ives f r om the w i th i n- s ample per iod ( bec ause the s imulated 

r
b 

i s  v i r tually con s tant ly below the actual r
b 

i n  the post-sample 

per iod) . 

95 The money supply var iables o f  Sect ion 4 have a somewhat m ixed 

pos t- s ample t r ac k  r ecord . 6B has l ar g e , t hough not d iverg ent , 

e r ro r s ;  6 L  i s  r emar kably wel l  s imulated ; and 6N has very l a r g e  

e r r o r s  i n  1978 Ql a n d  Q4 , a n d  1979 Ql , a l though aga i n  i t  i s  

encou r ag i ng ly n o t  d ivergen t . Ma i n ly because o f  the unde r for eca s t i ng 

of  �B i n  t he po st- sample pe r i od , the monet a r y  agg r egates are  all  

con s istent ly ove r foreca s t , though DCE i s  almos t  cor r ec t ly forecast 
UK 

i n  the f inal qua r te r  of simula t ion ; 6 M i s  exact ly forecast for t he 

s ame qua r ter . 
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Append ix 1 

E s t imat ion r e s u l t s  

A Pr ivate sec tor expend i tur e 4 2  

B Pr ices 4 3  

c Expo r t s ,  X 4 3  

D Impo r t s ,  z 4 4  

E Pr iv ate sec tor capi t a l  f l ows f r om abroad , 6N 4 4  

F The long r ate  o f  i n te r e s t , r
b 4 4  

G Pr iv a te sec tor ( o th e r  than banks ) purchase s 4 5  

of  pub l ic sec to r deb t , 6 B  

H Ban k  1 end i ng , L 4 5  

J The exchang e r ate , e 4 5  

4 1 
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Append ix 2 

Var i ables inc l uded in the mod e l  

( i ) Endogenous - t h a t  i s ,  determ ined w i t h i n  t he mod e l  

B 

CA 

e 

E 

E FC 

GDP 

L 

M 

N 

NAFA 

p 
p 

PSBR 

PZ 

= pr iv a te sec to r ho ld ings of  pub l ic sec to r debt . 

cur r en t  account o f  t he bal anc e of payment s ,  at  cur r en t  
pr ices,  de f in ed  as X . P- Z +CARE. 

= domest ic cred i t  expan s ion in the Un i ted K i ng dom , 
de f i ned as PS BR-�Dg- lla+i\ L .  

= exchang e r ate , dol l a r s  per pound , ave r ag e  o f  l ast  wo r k i ng 
d ays of mont hs . 

to ta l pr ivate sec to r expend i t ur e at  con stant  19 7 5  mar ke t 
pr ice s .  

total pr ivate sec to r expend i t ur e at  con st an t  19 7 5  f actor 
cos t ,  d ef ined as E-TE/P.  

g ross dome s t ic pr oduc t at con s t an t  19 7 5  mar k e t  pr ice s ,  
def ined a s  E+G+X- Z .  

stock of ban k  l end i ng i n  ster l i ng to the pr ivate sec tor . 

= pr ivate sec to r £M3 money b a l ances . 

net ex t e r n al ste r l ing l i ab i l it ie s  of t he pr ivate se c to r . 

n e t  acqu i s i t io n  of f in anc i al asse t s  by the pr iva t e  sec tor , 
de f ined as �B+ [M-+{:, NDL-�L- ffi +NARE . 

pr ice d e f l ator of  total f i n al expend i tur e .  

= 6lnP ann ual ised and expr essed as a pe rce n t ag e  r at e  o f  
i n f l at ion . 

pub l ic sec to r bor rowi ng r equ ir emen t ,  d ef i ned as G . P-TY-TE+PBRE . 

= pr ic e de f l a tor of  t he ste r l ing v al ue of  impo r t s , d ef ined as 
PZ$/e . 

dome s t i c  long - term r a t e  o f  in te r est , d e f ined as the y i e ld 
to r ed em p t io n  on f iv e- year  g i l t- edged s toc k ( aver ag e  o f  l a st  
wo r k ing days o f  mon th s) • 

r
d 

= r
b

- 1 . 09 3 - r
f b

" 

R = n e t  for e ig n  r eserve s ,  d e f ined as L t 
( CA+�N ) . 

0 
TE expend i tu r e  tax r ec e ipt s ,  m i n us s ub s id ies , d e f i ned as 

0 . 01 ( ETR . E FC .  P )  • 

TY = i ncome t ax r ec e ipt s ,  m i n us t r ansfer paymen t s ,  d e f ined as 
TR ( E . P+NAFA) / ( 100-TR) . 

X expo r ts of  good s and se rv ices me asur ed at  con s t an t  19 7 5  
pr ice s .  

Y FC g ross dome st ic pr oduc t at con s t an t  1 9 7 5  f actor cos t .  

z impo r t s  of goods and se rv ices me as ur ed at  co n s t an t  19 7 5  
pr ice s .  
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( i i )  Exogenous - that i s ,  d e t e r m i ned o u t s ide the mod e l  

CARE 

DEV 

Dg 

�R 

F 

G 

K 

NARE 

NDL 

OI LX 

OI LZ 

PB RE 

PR 

PUS 

PUS 

PZ$ 

Q l , 
Q 3  

QD 

r
fb  

r 
m 

TR 

y 

4 8  

Q 2  

r e s idua l ma k i ng up the cur r en t account ide n t i ty .  

dome s t ic cr ed i t expans ion in t he Un i t ed S t a t e s ,  
as d ef i ned in I nt e r n a t ion al  Financ i a l  S t at i s t ics 
( pub l ished by th e I n t e r n a t ional Mone t ar y  Fund) . 

dummy to r epr esent  Novem be r 19 67  devalua t ion . 

bank d epo s it s o f  the pub l ic sec to r . 

ave r ag e  expe nd i tu r e  t ax  r ate . 

an ind ex of  wo r ld d emand ; t he con s t an t  19 7 5  do l l ar 
v a l ue of wo r ld expo r t s ,  as l is ted in I nt e r na t ional 
Financ i a l  S t a t i s t ic s ,  exc l ud i ng the Un i t ed K i ngdom . 

pub l ic expe nd i tu r e  on goods and se rv ices v al ued 
at 1 9 7 5  expend i t ur e pr ice s .  

the co ns t an t . 

re s id u a l  ma k i ng up net acqu i s i t ion of  f inanc i a l  
a sse t s  by th e pr ivate sec to r . 

non-depo s it l iabi l it ies  of  the b an k ing sector . 

= No r t h  Sea r e l ated expo r t s ,  at con s t a n t  1 9 7 5  
expend i tur e pr ices . 

= 

= 

= 

dome st ic con sum p t i on o f  Nor t h  S e a  o i l  and g a s ,  
m i nus Nor th Se a r e l a ted impo r t s ;  me asu r ed a t  
con s t an t  1 9 7 5  impor t pr ice s .  

r e s id u a l  ma k i ng up the PSBR, mad e  up o f  g r an t s  
and t r ansf e r s  no t al r ead y  i nc l ud ed .  

a ' r el ease o f  pr e s s ur e '  dummy to r ef l ec t  the remov a l  
of  qu an t i t a t iv e  con t r o l s  i n  Septembe r  19 7 1  ( see 
pa r ag r aph s  63 and 6 4 ) . 

pr ice def l ator o f  us g ro s s  nat ional pr od uc t .  

6l n  PUS annual ised and expr e ssed a s  a pe rcen t ag e  
r a te o f  inf l at ion . 

f o r e i g n  cur r en cy pr i ce o f  impo r ts .  

qua r te r l y  se ason al dumm ies . 

a dummy to r epr esent  qu an t i t a t ive con t r o l s  ( ce i l i ng s )  
on ban k  l end i ng t o  th e pr ivate sec to r . 

ov e r seas long- term r at e  o f  i n t e r e s t , d e f ined as t h e  US 
co rpo r a te bonds r a te ( aver ag e  of mon t hs ) . 

dome s t i c  shor t- t e rm r at e  of  i n t e r e s t ,  d e f ined as th e 

sev en- d ay d e po s i t  r at e  + 2 %  for 1 9 6 3  to 19 6 5  Q 2 ;  a s  a l i near  

m i x  of  seven-day and in t e r- ban k r at e s , wi th  a l in e a r l y  

d ec l i n ing add i t io n  t o  r ep r es e n t  t h e  d i f fe r ence be twee n  the 

seven - d ay and bank r a t e s ,  for 1 9 6 5  Q3 to 1 9 7 1  Q 2 ;  and as 

the t h r ee-month in t er- ban k r a te for 1 9 7 1  Q3  to d at e . 

av er ag e  i ncome tax r a te . 

po t en t i al GDP a t  con s t an t  19 7 5  f ac to r  cos t .  



( i i i )  Add i t ional def in i t ions 

6· = i quar te r  d i f fe r ence ( i  d e f aul t s  to 1 ) . 1 
- i  s ubsc r i pt to r epr esen t i qua r te r s  o f  lag s .  

ln = natur al log a r i thm of a var iabl e .  

t he s um  of t he x .  f r om i= l to i=j . 
1 
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Append ix 3 

S imulat ion r e s u l t s  

1 Expen d i t ur e  and pr ice v ar i ables 

2 Cur r en t  account r e l ated var iabl e s  

3 In te r e st r at e  var iable 

4 Monetary v ar i ables 

NB In the g r aph s that fol low ,  t he act ual  values of the 

endogenous v ar i ab l e s  a re shown as con t inuo us l in e s  and 

the s imul ated values as bro ken l in e s .  Quar te r ly plots 

are used thr oughou t .  

5 2  

s s  

5 9  

5 9  

5 1  



5 2  

S e c t i o n  1 :  E x p e n d i t u r e  a n d  p r i c e v a r i a b l e s  

Endog enous var i abl e :  6EFC 

. ,  ........... .. . .. ... .. .. . . . .... , . _ , , , , , . _  ...... ..... , ....... , . _ ... , . . . . .  _ , . ,  .. , .. .. -. . .  ··-· . ' ' . : ! l , tl.>l : 
11 

.� � :: 
1 I� l 1 ) I I 

I I :� : I  �� t. 11 ! I : I 

- ·� - : i \ . I � � i � 
-1 , 1!&l � ; : :: I :: � . 
-2.805 ! ! . 

··--·--··-···--·· 1 -·-···-····-···---· · - --··---· ...... .. -·-··-

U6l 1969 1911 Ull 1975 197� 

Endogenous var i able : EFC/Y .... G 

l . lll 

1 .0$0 

o.99S 

0. 934 

0.1!1: 

Endogenous var i abl e : EFC 

18,90l 

17,6)4 

16 , 166 

l l ,Pll 

· · · - · - ·--·-····-··-·········· · · · · · ·······--···-····-·····-····-·· · · - ·····-' . , 
: !. :' :  
. 

I I : •,,; i �(\ :� f ! j 
: !· . t/ / ·;�\ 1!. ! lv 
i !\ !  I I / \f V i 

����;���l i ' •• i 
i 

: V '�;\ -
· ' ' ' I • t ' • 

:l 
lt;.Gl l?G') 1971 L?1l l97S 1?71 



S e c t i o n  l ( c a n t . )  

Endoge nous v a r i able : E 

22,9Dn 

····--·--·--·--·---·--·--·--....--·--- ---·�-' , ,  : � i I I ' 1 1  I . 
. . . . • I  I I 

Endogenous var iabl e :  GDP 

u.on 

28, 911 

26,904 

20,706 

··---<t�--.--.. ·-··-···----·--... ·--···--·--·--··· .. ·--1··--- ---.--· • ' 0 

� \..... : 

1967 1969 1971 l97l 1975 1!n7 

Endogenou s var i able : E ,  P ,  

:··-·-t·---··--•e•--••f•--•! •-1-,...-!•• -•1-•••• ... •--••t--• ••-uf•u; 

n , n l  

2 1 , 744 

18,060 

12 , )75 

6 , 691 : ... -·- - ·-- ·--·--·--·--·---·--·----·-- --·-

1967 1969 1971 197) l97S 1977 
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5 4  

S e c t i o n  1 ( c o n t . )  

Endog � no u s  var i a bl e : P 

1 . 50� 

1 . 291 

1.078 

0.864 

0.6� 

0. 4)6 

···--·--·---·--·-·----·--·---·---·-···--·-
0 

0 

0 
0 
0 
0 
0 
0 

;� 
· · - ·····----·-·· ... · · · · · · - · · · --· -----·----·····---· ------�-- -·-- __ ,_ 

19G9 1971 191) 1971 

Endog enous v a r i a b l e : 6 4
lnP 

o.2U 

o.us 

0, 136 

0.097 

o.osa 

0.019 

•O--•--·--··---o--•1•-U•0--1-•••1••--·-1•••-• --o-• 
0 0 
0 0 
' 0 

! .! 

!\/ 
1967 

1'\ 
l ·, 

, .... l97l 1')1) 197'\ 1911 

Endog eno� s v a r i a b l e : TE 

•o••••• ,., •••••• ,• •••• • • t •••• • ••t••••••• o •·•••• • o•• •-••o•- •••• t· •-n•o•·-• ••o•··-· • •• -•! ••·• ' ;' i  
. . '" ( 

s. , u o  

4 , 1S<I 

),169 

:2, 194 

1 , 1 99 :, _____ .... __ ··---·-······-···-···-· ·----····--··--·-·········----·----·- ----·--· 

1967 1!149 l97L 1973 1975 1977 



S e c t i o n  l ( c o n t . )  

Endogenous v a r i ab l e : TY 

... �, 

551 

·······-····-- · · · · · · · · · · · · · · · · · · · · · · · · ·  ...... , ....... , .... ... , ....................... ........... . . ' 
� : . . . . 

1967 1969 1971 1911 1975 1917 

Endogenou s v a r i ab l e : CA 

··--··-- -······· ···--·- -·-··-·····-···· -,..·--··----.. --.. -- - -·-·-

: ! ! . . . 
1102 I : � 

J9J 

- 15 

... .,. 

- IJ2 

-l,24J 

. .  

• ,  : , 

•o·---··-···•t•••••••o······•o•·•••·•o••···•• o•••••••t·······•··-·••o•••- ··o-···- ·---•·-

1967 1969 1911 1971 1915 1977 

Endogenous var i a b l.. e :  Z +O I L Z  

9 , 2)0  

8, )74 

7 , Sl9 

6,Eo6) 

S , IINI  

1907 un l91S 

S e c t i o n  2 :  

C u r r e n t  a c c o u n t  

r e l a t e d  v a r i a b l e s  
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5 6  

s e c t i o n  2 ( c o n t . )  

E n do g e nou s v a r i a b l e : X - Q I L X  

1 , )70 

6 , 6 18 

S, 711 

4 , 901 

4 , C>U  

1967 1969 1971 1913 1975 1977 

Endog e no u s  v a r i a bl e :  Z .  P Z +O I L Z . P Z  

l l . S• l  

l l , Ho 

1 , 9 1 7  

4 , 2 1 1  

1 . 878 

· · -· -·· ··--·-············ ·· · · · ········· ··· · · ··· · · -'·-· · ·· ··-· ··-·· ·· -- ... ---···· ....... , ... . . ' . ' . ' . ' 

!��-
···--·-·····- ·· · ······ ·----· ·- ·· -t ··· -- ·------···--···--··-----·--·-- ------·-· 

1967 1969 1911 l'J7 ) 1975 1971 

Endog enous v a r i a bl e :  X , P -O I LX . P  

r--------·--·----·----·-·-·----·---·---·---·- -r�l 
! 

lO . S09  

8 , ))1 

() 
6 , 1 54 :J 

) , 9� 

1 , 798 

1967 19<9 1971 197) 197� 1917 



S e c t i o n  2 ( c o n t . )  

Endogenous v a r i ab l e :  Z . l? Z 

13 . 270 

10,991 

1!1 ,  71)  

6 , 4 )S 

} , 878 

•o•••••••o•-••-t•••-••o--1·-•••i•••n••t•-••t•-•-• 0••-•-1•••-!---· ---·--' ' ' ' 

�d.�:··��:·· 

. . . . . . . , .. .. ... , .......... . . .. .  , .. 
10(,7 1969 1971 l�'" 

' 

Endogenous v a r i a bl e :  X . P  

U,:lll 

10,96S 

8,688 

6,)91 

4 , 095 

1, 798 

··--···· ··-·····-··--··-··-·--·--····-··--·--·- ---' , ,  
; ,/ l 

1961 1969 1911 191) l91S 1911 

Endog enous v a r i a bl e :  Z 
:· · · - ···---- ··········---.-·····-······-······--··· .. ······-···•····--··---· ··-··-· ·-! 

'·""' 

l,llO 

,, S9l 

S,77l ' 
4 ,952 =·--·--·-··---·----·-·---·----·------·-·--·-J-· 

1961 1969 1911 197) 1.915 1911 
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S e c t i o n 2 ( c o n t . )  

Endog e nous v a r i a b l e : X 

7,668 

6, 761 

'S,8S4 

4,948 

4 , 04 1  
. ,  . .  · - · --- ·· ···· ··· ··· . . .  , ........ -······---· --·-·· ······ ·····--·--� -·-·--

1967 1')11 191) 1977 

Endogeno u s  v a r i a b l e : P Z  

l . t54 

1 .  )�9 

1 . 1 4 2  

0. 886 

0. 6 ) 1  

0 . 3 7 S  

: · ···· ··· ·· ·· ·· ·· ·· ...... , ... .... , . -.. .... -.... , ....................... , ............... .. .. i·i 

_.... 

:�:e-· 

,.,
.

-

/ / / 
,-/ __ / 

' ' / . 

· · ········--·--··· ·--· --· -·· ···· · - · · - ···-·---·-·····-----·--- ---··--

1967 1969 197l 1913 197S 1977 

Endog e no u s  v a r i a bl e :  e 
·· ·· · - ·······-·-············-·········· · ····· ····---·- -- --········ · ----·- ---· --

-
--: 

1. 722 

\ 2. 292 \ 

·�""\./y'\ "' : 
2 . 071 \ f " 

\) 
1.862 

1.6-47 

1967 1969 1971 197J 

. 

1977 



S e c t i o n 3 I n t e r e s t r a t e  v a r i a b l e  

Endogenou s var i a b l e : �r b 

J.O)) 

O.lll 

-1.611 

-2.1]) 

;•--• • · o  --••·�t••-·••1' ••••••o • • •••••o • •• • • •  • I • • • • •  • • o  •••••••!••• •• ''I • ••• • •I • ••·-• ••-•••1•-: 

; ; 

-4.0SO :,_, ____ ,--. .. , .--··· ----•----•---·-•·---·•·--·•- -··•····-· ·--•--

1967 1969 1971 1973 1975 1977 

Endoge no u s  var i ab l e : rb 

14.18 

U.4'l 

l0.7S 

9.01 

7 . 31 

:·---·-···--·--- - - · --·-···- ·---·--·----·----·- -·--; 
. . . . 

S .60 : ,  .. · - - • · -···· · · - ·· · · • ····· ., · · · · · · • · ·-···•·· · · · · · · · · · · · ·  

1M7 190? 1971 197S 1917 

Endog e nous v a r i ab l e : 6 B  

l, l17 

1 . 114 

., 

- lll 

;···--·-.--···--·-----·----·---·--·--·--··-··-··--· - - - · - - ;  

:�\ !vf· . .  / . '· . . , . . 
o •· I 

\.1 

.' � : .  i : 
l : 
i i : ! 

:, .... - -.· · · ··· · · · ·· - . ,  . . ... .. , ....... , ......• , . . . . . . .  , .......... - ...•....... , ....... --····-

1.971 1971 Ul' lt71 

S ection 4 :  
Monetary var i ab l es 
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S e c t i o n  4 ( c o n t . )  

Endoge nous v ar i able: 6L 

·······-··-·······-········ . .  , . . . . . . . . . . . . . . .  , . .... .. , . . . . . . .  , .. --·············--· - ·-··· 

2 , . \ 4  

L .  785 

1 , 156 

,.., 

- 102 

- 7)1 = · - -·---··--···-----·--·-----·-----·----·-·-·····--·--- ---·-

1967 1969 1911 191) 

Endogenous var i able: �N 

690 

).1) 

- 4S7 

191S 1977 

: . 

. f ' y ; :  r · · ' 

' I � 
. · ' 
.. ' .. ' .. ' " . . . . . . . : � - .. 2 �·----·--- · - - · - - · · · - - · · ·----· - - - -�---·----···-·····--······-- ----···-· 

1967 1969 1911 191) 197� 1971 

Endogenous var i a hle : P S B R  
·····-·····- ···--·--·--· - - · - - · - - · · • · · · · · · ·  ______ , .. __ ------····· 

. 

3,066 

2 , 20S 

1, )44 

.. , 

- )18 

-1.  2)9 
. . . . .  . , · · · · - · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·  , . . . . . . .  , ..... ...... , ....... , ...... ! . ...... , .... 

1967 1969 1911 191) 1971 



S e c t i o n  4 ( c o n t . )  
----- ----

Endog e no u s  v a r i ab l e : DCE 
UK 

· ····-·- · · ······ ·· ······ ·· ---· ----· ·····-- · ···-· ···- -···· · ·-··· ············· 

J, S44 

-1,8�) •J ··· . . •  , . • • .  - ·--- . .  , • . . • • . •  , ••.•• ·· · · · - · - ·· . • .  ········-···· .•..• , •.. .•.• , .••..•• ---········ 

'""' 1969 1?1L 1'17) 

Endogenous v a r i ab l e : 6M 

2 , 906  

1 , 109 

l , l l l  

... 'f'1M /. : - 282 / � y • '  

: �; 

191'1 

-1,079 
· · - -· - · · - - · - - - ·· · - - · · · · · ----·--·-----··-·-········-····--··----- ---·····-

1967 1969 197l 197) 19H 1.977 

Endogenous v a r i a bl e : M 

. .  i ! 

)\ , 1 58 

12,816 :.-:. ... - . .  ---.---···-····· ·-··· · · - - · - - · · · · · · ···-·!"-·········-······-· -----·-· 

1967 1969 1971 1971 UlS 1977 
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S e c t i o n 4 ( c o n t . )  

Endog e nous v ar i a bl e :  M/P 

42.7)] 

)6 , 90 9  

3 1 , 241 

; · - - · ·---·--· - · · · - - · · - · ·- - · · · - - · · - · · · - - · · · · - · - ·  ---·--: . . : � 

(\ 
i \ ,..j I >' I : \.' . "' I \" j '""': ) \ 

! 
! 
j I 

·, ' I V :_  /'.J 
' )  

: , . . ... .. , ..... _ ,  _____ .: ....... , .. . ....•... _ . .  , ... .... , .. ..... , .. .. .. . , . . . .... ........ --········ 

1961 19G9 1911 1975 }.971 

Endogenou s v a r i a b l e : NAFA 

2.67.1 

l,9Jl 

1,19) 

·· · · - - ··---·-·-··-···--·- · · · - · · · --···-··--···-···-···--- ··-·····-· . . ' I . : 

. :: lfYV' 
.. 1 .024 . . - - - · · · - ·  ·· ··--·-·······-··- · · - - · · ·-·····-··········· ··-----········ ··----··-· 

19t.l 1969 1971 1971 l91S 1911 
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