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LOCAL AUTHORITY BORROWING COMMITTER

MONETARY CONTROL

Faper by the financianl advisers to the Local Authority Associations

1. The press statement from .M., Treasury issned on 20 March
1980 outlines the contents of the Green Paper "Monetary Control"
produced by the Bank of England and the Treasury. 1t invites
written comments, especially on Monetary Base Control and
Indicater Systems (znother method of achieving short term control
of the money supply) by the end of May. The Banl of-England
document "The Messurement of Liquidity" is relevant to the pro-
posed chanpe in menetary corntrel. This papsr summariges these documents
in paragraphs 2--8 and sets cut some implicationz for local governmaeny :in
paragraphs ?—lh.

2. Puipose of the Green Taper

The Green Paper discussz2s possible changes in the methods of
short term control of the money supply. That is, it considers
the ways in which changes in short term interest rates can be
bhrought abeout. This short term control, together with fiscal
and interest rate policies for the medium term, is fundamentel
t2 the Government's commitment to reduce inflation.

g1}

3. Controcl of the Money Supply

In the Paper it 1s proposed that gterlingil = (683%) 23 the most suitdle meagure

of the morzy surply Tor the U.K. This ﬂorwriOP* notez and coin
in e¢irculetion with the public plus &ll sterling deposits held by
UK residents in the public and private cectors. The Bank of

England is aware thal with any permanent measure of control,
financial institutions are likely to disintermediste funds (i.e.
to find weys of moving them out of the 'conirolled' sector o
distorting the measure).

Y. The money suvpply is curremnly controlled by the Bank of Eugland
with a combination of methods. vhich include reserve assets ratio, cash require~
ment, call for special deposits, the supplementary special deposits
schemes (the corset) and MLR, The Paper proposes wome changes to
these methods:

(a) to end the requirement for banks to meet the reserve
assets ratio for monetary control purposes, although
banks. are 1likely to achieve similar results for prudent
banking practice;

(b) thet the cash requirement should not only apply vo
Clearing Banks but %o all recognised banks and to the
larger licensed deposit taking institutionsg

{(c) special deposits with the Bank of Eugland should be
retaincd sas a way of smoothing conditions in the London
Money Market, and could leter =zpply to &1l banks and
licensecd deposit taking inetilctions;



(d) the supplementary special deposits scheme ‘should be
discontinued.

The Bank of England, while recognising that the 'reserve sassets
ratio' i1s uo longer necessary for monetary control, is concerned
that the ratio should be replaced by some identifiable policy

by the banks on liquidity. Hence the importance of the REank
of England's document on the measurement of liquidity - see

section 8 below.

5. Monetary Base Contirol

The Green Paper discumzes how the curreni conirols could be replaced by a
system of monesinry base controel, ‘“hat is, burke would keep at Teuqt Lnoagre
preportien of their depoaifs in buse money,vhich includes bankers’ depoaits at
the Ranle of England and couwld alao lﬁuluﬁﬂ notes and coin held hy either or

the barks znd the publice The Bauk of England would elther

(a) contrel the amount of base money and so control the
total growth of the money supply, or

(b) use divecrgences from the targeted amount o:r the base
money figure as a trigger for a change in interest
rates,

Either of these systems could be developed with or without a
mendatory reguirement for the proportion of deposits in base
moneay. The Paper appears to favour a mandatory requirvement
to maintein a flexiblc money market, but doubts are expressed
as _to whether 1t, or indeed any qyotem of monetary base control,
would mroduce the required results.

6. The mandatory relationship between the moncy base and bank
deposits covld be expressed in 3 wvays, &although there are
difficulties with each:

(a) lagged accounting (where current base requirements are
fixed by reference to deposits in a previous period).
However, the conditions of the previous make-up day
and the current period could be quite different.

(b) current accounting (where the required base assetis
relatz to the same mske -ui: day as the relevant deposits).
But the exact amount of deposits is difficult to ectablish
until after close of business on the day, by which time
1t 1s too latc to alter the proportion of base ascets.

(c) lead accounting (where the holding of base assets would

put a limit on deposits &t some Tuture date). If
penalities were introduced which could arise from bad
Torecasting by the banks, this would probably lead to 5

disintermediation.

In practice, if the banking system did not achieve the mandatory
rel&tlonnhlp, the Bank of England could either:

provide the banks with the assats th

the system on a scale of progressive
or

have incrcesing penalties on individual banks Tor diverpgences

Trom the norm.

needed by lending to
penal rates,

[ (‘:
<

ed

both



T. Indicator Systems

The Paper also discusses using either the monetary base or

£M3 as an indicator system, That is, the monetary base or

£M3 would not be directly controlled but would be measured

in arrears (perhaps weekly) and divergences from the desired
level used to change the lending rate to the Discount Houses, and

consequently other interest rates. The taiget path for the
base or for £M3 weuld Le caliculeted to correspond to a smooth
path, seasonally adjusted, for the growth of M3, A divergence

would trigger an adjustment by the Bank of England of its lending
rate (but could be overridden by the authorities, e.g. by a
fisca) change), the size of the adjustment related to the amount
of divergence by a predetermined scale (initially a stated upper

1imit; to be developed as experience 1s gained). This could

lead to quicker adjusbtments to short term interest rates than

at prescnt. The graon paper cppears to favour using £13 as the indicator, vhich
would net be vewy different from the curvent situation. Adjustrents to FMLR would
Lo sulusetic rathex Uhan ddooretlonuiye

8. The Measvrement of Tiguidity

"The propbsals for the introduction of monetary base control or
for un indicator system using a monetary base, rely on banks
keeping & certain proportion of their deposits in base money
(i.e¢. ec liquid assetcz). The purpose of the Bank of Erngland's
document on the measurement of liquidity is to consider what
proportion of deposits showld be h:ld in liguid assets by the banking
syntem foxr prudert bariing ca on alternative to the rascrve aspeis ratio.

The Bank of Enpgland proposes to develop a measure of the Jlikely
liquidity needs of 2 tank as u sum of 2 parts: one satisfying
its needs for immediete liquidity e.g. in cases of withdrawal
of sight deposits, and the other satisfying nezds for liquidity
srising bccause of unforeseesable difficulties in financing the
bank's known future commitments.

It wants the liguidity reguirement exprcssed &s & norm, raether
then &S & miniwum, and to bc applicable to all recognised baaks
and licensed deporit taking institivtions. In the paper it
proposes the folloving integrated measure:

- & proportion (25%) of esch bank's gross meturity

vncertain liebilities,
plus

- a proporticn of any mnet liability position arising
from its maturity certain liabilities and assets 1n a
range of time-bands {from up to B days, to over one
year), with the proportions relating to the ﬂet_li%bll“
ity positions in the nearer bends being larger (90%) -
than those in the later bands: (down to 5%) .

Gross market deposits from banks up to 1 month, and 1rrevgcable
undravn standbys given to banks, would have expected ligud
assel cover of 100% tecause in the hands of counter-party banks
these are treated as liquid essets.



cible reserve

The propogsed lisl of 1iquid
essets (all of vhich would

- balances with the Bank
~ call money with the London Dir
-~ UK and Horthern Irelond Treasury Bllﬂh
, = local authority bills and benk billes eligible for rﬁ—disco unt at the bank
of England

- British Goverrment stocks with less than 1 year to maturity.

The list also includes:

- cash ( a primary liguid asset)

- marxet loans to banks wp to 1 month

-~ lozng 1o local zuthorities up to 1 month

-~ non-eligible billg with less than % months to maturity

= UK. Government stocks with less than 5 veﬂ'm to maturity

-~ leocal authoriiy and public corporation narketable securities
with less than 5 yeaxs to maiurity

- gold

-~ ivrevocable wndrawn standby fecilitica from other banks,

Special deposits, which for wonetary wolicy will continuve to be reguired to
be held on a daily basis, will not be ligudd assets. The Banl proposes
that in addition Vo the proportions o<%out sbove all benks shouwld maintzin
on an average basis over a pexiod 400 of their deposits (‘Ugluo:n: foreign
currency business) in the form of primary liguidity. The Dank has still

to dec:dﬁ on tue method znd frequency of the calcuiation of each bank‘s
helding of primary end secondary liguid szeret cover, but intends to impleuent
the primary liguidily requircment ag soon ag is preclicable.

9. Somg TImplicad

Loczl auvthorities will shaxre the Govermierttls wish to bring dows inflation.
Althouch econonists differ as to ithe extent to vhich esconomic st '
devendent vpon monetary control and the foxmm of control, tharc is no OLS”STFﬂ‘F“’

that thc control of the moncy supply is one means of contributing to stat ‘I*”y
end carcful consideration needs o be given by loczl o"*rmment to the p»
poszls, in the Green Paper.

10, Vhile local avthorities remzin so active in the Money lerket, any systen
of nmonetary contrel will be an indirect control on leocal government hozrowinz.
Yet the capital ﬂ“w:r;;un“ﬂ of euthorities, end hence their borrovid
will be directly controlled by Government. TFurthermore, thelr aciu
borrowing is already controlled in a mumber 6f woys (c.r» leoan sanctions,
205 1imit on teuporary borrowing). 1w most loca¢ authority Market bozrowing
in fer the reilnanc1ng of exizting debt, they have a contirwing commitmensy

to the liarket which would be difficuli to relinguish however gu*m“gent the

b

new controls. TFor ceoparison, industrial and commereilal companies finance
oven 605 of their cani?al requircments {rom intermel funds; whereas local

governent meets only 15% of its annual borrowing requirenent from intermel
sources. Thus, it is essential for local zovertimeni 1o be ¢ ongsu 1ted vhen
the new gysten of rorievary control is being worked out in detail. Thexe

azp three areazs fer concern, which are set out below.
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on liquidity, some banks have alrecady indicated that in future
they vill not offer one month as an interest period for wvariable
rate loans: currently a useful coption for local suthorities
when there is a general expectation that interest rates are
about to fall. ’

12. Local authorities are unuble to function efficiently without
the Woney Market: 1income is received in & way that necessitates

‘short term borrowing by ecven the smallest authorlty Monr=tary

base control and indicator systems in particular would affect day
to day conditions in the money market, making short term borro wing
more difTicult and expcnflve if there were economic factors pushing
up inflation. If inecreased interest rates were used to reduce the
growth of £M3, local government would have no alternative but to
pay the vrice. Leocal authorities reguize a amdoth 2 wud moTE i°co;c°wale

A o e s et B K oo S % B = e e -
money market wilthout the curwent pressures experienced round bank make-up
doy.

13. While relying on the banking system for a proportion of their
loans, local authorities also need newotiablie instruments from the
Money Market. A groug chnaired by the Bank of Zngland is cu“rpnt‘3
looking at the marketability of local authority loans. The inclusi
of local authorities' marketable securities with under 5 years 10
maturity as & liguid asset enhunces the status nf such instrumenis.,
Thic should lead to inecreased demand for, and therefore cheaper,
stock issues in futurc, although there is likely to be a ccnflict
over the pcriod of an issue: the Code of Practice g3 agzinst  the
requirement of the lenders. An important improvemelb for local

government vﬂuld be the classification of local autho iy rgrnb,:ble

securities with less than 7 yearstpo run rg}ww than R)ﬂ~
A new local "h‘“*”"f§ instwenent might be dave loped (sey fex Janal ai.uur:if
loens.of vp 1o 3 pontha)which vas so marks ‘ale that it covld be cloasified a9
a primary liquid zsset, thus reducing the cnsﬁ &2 loval authopitizst demplaary
borzowing. The status of local cuthority wnguoted bonds 2nd moxtgages which now
have their own secondary merkot will need o be consiéered by the group mentione
ehovs .

ggx¢#non

1k, s can be seen fron paragraphe9-13, any chenge in mounetary
control will directly affect local government. The papers are
largely concerned with van01p es and with questions as to the
forms of measurement. i1 detailed proposals Tor the impleuen-

tation of monetary base control, an indicator system or some other
change, are put forward, it 1s nor possible to asscss in practical

terms the Jmplwﬁ’tﬂons for local goverpment. Thus it 1is of the
utmost importance that local government ‘iB coa%u;tkdc%g€}¥;§t each
stage by the Treasury and the Bank of England on proprais“Lor

changes in the operation of monetary control.

et

2 BP0

an

100






~C(80)16 COPY NO.
19 May 1980

HER MAJESTY'S TREASURY

MONETARY CONTROL CONSULTATIONS

COMMENT BY DR LEWIS

The attached note by Dr Mervyn Lewis 1is

circulated for information. 1t comments
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THE MONETARY CONTROL DEBATE: WHAT ARE THE AUTHORITIES DOING?

1 This note is an attempt to provide a simple money supply-money
demand framework to analyse the authorities' monetary control methods,
prompted by the attempts of G Pepper and M D KW Fobt to do so. In
particular, it endeavours to show how a "demand-side" approach differs
from a "supply-side" approach, and that this distinction has nothing to
do with acceptance or not of monetary base control.

Demand side

2 This approach involves treating the financial system as an
equilibrium system, so that the stock of money is always at a level

consistent with the public's demand. Suppose we begin (see the chart
attached at the end of this note) with stock of OM and interest rate
Rl. Let the stock which the authorities are aiming for be OMl. With

income given, so that the demand curve 1is Dl, the idea of a demand-side
approach is to raise interest rates to Ry» and induce a movement from A
to C along the demand curve. We can envisage that interest rates are
raised simply by using changes in MLR as a signal for other rates to rise.
In general terms, this is the model outlined in the Mais lecture, and

there are three problems with it.

3 The first of these problems is the behaviour of relative interest
rates. Much the greater part of the bank deposits consists of interest-
bearing financial assets which compete with other interest-bearing
financial assets for a place in people's portfolios. Consequently,

the interest rates which influence this choice are bank deposit rates
relative to those on competing assets. If the competing assets are
short-term paper (Treasury bills, local authority), then the differential
does not widen much in response to increases in MLR. If the
differential is that between bank time depdsits and long-term bonds,

the differential could behave perversely in response to MLR, as it

did in 1976 and 1978/79. This possibility was illustrated in my
earlier paper. The general problem for policy makers is that these
differentials are not readily amenable to policy influence.

4 A second problem is how the supply of money adjusts to demand,
assuming in contradiction to the previous paragraph that demand does
change. Interest rates are raised from R1 to R, inducing a movement

in desired balances from A to C. What induces actual balances to






to respond so that the supply curve shifts from Sl to 52? The initial

effect of raising rates is to create an excess supply of money at R2 of
AB, when the money supply is still at Sl’ because desired balances are _
now less than actual balances. This excess supply .0f money could be %
dispesed of in several ways. One is by acquiring foreign securities,i
in which case money fiows Overseas at an unchanged exchange rate. A :
second possibility is for advances to decline, as people use an excess
supply of money to repay loans or to reduce borrowings. This supposes
an inter-dependence between the demand for deposits and the demand for
credit. A third possibility is for the excess supply of money to
raise the demand for gilts, which the authorities meet from their
portfolio. In these three ways - reserve flows, bank lending, gilts
sales - the stock of money would decline from OM to OMl. Typically,

in models of the demand for money, this adjustment is allowed to
proceed over several quarters, as the supply of money adjusts gradually
to demand. There is, however, a fourth possible adjustment

mechanism, for the excess supply of money might be used to increase
expenditures. It is this channel which is emphasised in the "small
monetary model". The excess supply of money would spill over into
goods markets, raising prices and shifting the demand curve to the
right to absorb some or all of the excess supply. Restrictive policy
has an inflationary effect!. |

5 If this is what the authorities believe they are doing, it is a

strange result. One must either drop the notion of monetary
disequilibrium or query the way in which monetary pollcy in our
description has been implemented. This query arises because monetary

policy has been instituted by effecting a change in MLR, treated as a
fiat rate, which is simply declared and to which other rates adjuéﬁ,
rather than as a rate which is determined in the market by open-market
operations. In one conception of the processes involved in open-market
operations, whether conducted in bills or gilts (generally termed bonds),
demand and supply should be thought of as jointly determined by the
equilibrium of demand and supply, not by demand or supply separately.

Equilibrium approach

6 We commence again at position A, and the authorities enter "the"
market with the aim of contracting the stock of money by MMl. The
aumber of securities sold will depend upon the extent to which bond

(or bill) prices must be bid up to induce holders of money to become
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rate change which is needed is given by the slope of the demand for
money sgchedule. For the case at hand, interest rates must increase
from Rl to R2. A shift in the supply curve initiates a movement along
the demand curve. This appears to be the basis of Foot's reply to

Pepper. There are two problems with it; one theoretical, the other
empirical.

7 The theoretical difficulty was argued by N Kaldor in Lloyds

Bank Review,1970 and by Wagner in the Economic Journal, 1974. It
ran as follows. Monetarists argue the importance of monetary policy.
They also argue that the demand for money 1is insensitive to interest
rates. If so, unacceptably large fluctuations in interest rates are
required to effect changes in the supply of money. In the limiting
case of monetarism, where the demand has zero elasticity, monetary
policy cannot work at all for open-market operations-.cannot be made:
Rather than being seen as a reflection upon monetarism, as Kaldor

naturally does, it is a reflection upon the equilibrium approach.

8 The empirical difficulty comes from the implication that the
guantity of money is always "on" the demand curve. Further, the
stock of money adjusts immediately to demand = demand and supply
change together. No study which has tested for equilibrium between
demand and supply, without lags, guarter by quarter, has been able to
obtain a satisfactory result, irrespective of whether the aggregate
chosen is Ml or EM3. A demand function along the lines of

that in the "demand-cide" approach can, howevér, be identified for Ml.
If the aggreyate chosen is £M3, no satisfactory demand function of any
form can, at this stage, be identified. Yet the equilibrium approach
relies crucially upon knowledge of the existence and the slope of the
function for day-to-day operations. If this is the model, it seems
strange to choose as a target an aggregate for which an identifiable
demand function does not exist when there exists an aggregate (M1) for
which a stable function does exist, and which has an elasticity which
is sensitive, but not unduly so, with respect to interest rates.

9 One answer is that neither of the above models adequately reflect
what the authorities are trying to do. Neither of them take adequate
account of money's role as a means of exchange. We term the approach

which does, the "supply-side approach".






Supply side

10 The error in the previous account is to suppoée that it is
necessary to induce 'holders' of money to become 'holders' of bonds
in the way that money-holding is conventionally interpreted, in
terms of the demand for money. It is not necessary to induce
people to 'permanently' economise on money in order to effect every
open market sale, nor is it necessary to induce them to become
hoarders of money every time a market purchase is made. Rather,
the holding of money is likely to arise as an intermediate step in
a portfolio rearrangement induced by the alteration to bond prices.
Every transaction in a monetary economy involvas the use of money
as the means of payment. Unless sales and purchases are strictly
synchronised in both timing and value, transactions necessarily

involve holding purchasing power temporarily in monetary form.

11 Suppose that the Bank of England were to conduct an open market
purchase of securities (bonds) by selling off some of its paintings.
At a formal level, the effects which ensue can be described in terms
much like those which would ensue from the ‘*sale' cf money. In
order to effect the transaction, the price of bonds will be bid up,
while the bargain prices going on artworks would attract dealers

in the bond market to temporarily hecome holders af art. But

there is only a temporary equilibrium in the market. They will

not wish paintings (previously money) to become a permanent component
of their portfolio, and secondary effects will cdmmenbe as they sell
the paintings (previously money) and re-acquilre securities of
various types, with effects fanning out through the various credit

markets.

12 This distinction between a temporary and a more permanent
holding of money means that money can come into existence, or be
extinguished, without an accompanying and immediate movement along
the 'long run' demand curve. Transactors can be forced 'off’
their demand curve. Because the supply curve can be shifted
independently of demand, the demand curve can be 'lost to sight'
under supply disturbances (Artis and Lewis). But so long as the

demand curve is reasonably stable in the face of the shift in
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supply, the resulting disequilibrium ma} have effects more broadly
in the economy, as the 'monetary disequilibrium' models specify.
What determines the interest rate change needed to alter supply?
How is the disequilibrium worked off?
13 In the authorities' schema, money supply changes are decomposed
into PSBR, gilts sales, etc. In the case of 'exogenous' reductions
of money resulting from PSBR and the bilance of payments, we might
visualise initially a movement from A to B at the existing interest
rate Rr-pmoducing an excess demand for money of AB. (Note the
difference immediately with the demand side model outlined earlier.)

In the case of gilt sales and bank lending, immediate increases in

interest rates will be required to shift supply from Sl to 82. The
size of the increases is given, however, by the demand curves in the
two respective markets - gilts and credit. In both cases, the demand

curves are not, respectively, the mirror image or the same as that
for the demand for money. For example, gilts are probably a much
closer substitute for shares and debentures than is money. The
money used to purchase the bonds may come from a past, concurrent
and future planned sale of equities, as people take advantage of
low gilt prices. If there is close substitutability between the
various classes of securities, but low between these and money,
the process of reducing the money supply by the requisite amount
may result initially in a movement to D, where there is still an
excess demand, but less than that when the money supply reduction

comes about from a reduced PSBR.

14 Froﬁ a position such as B or D, how is equilibrium attained?
How do transactors get back to their demand curves? There are

three main mechanisms:

(a) Transactors may undertake transactions which have the result

of expanding the supply of money. Sales of assets overseas

(at an unchanged exchange rate) or sales of securities to

the authorities to relieve the excess demand are two routes.

(b) Sales of securities other than to the authorities will push up

interest rates from B or D to C, dissipating the excess demand.

This is the interest rate mechanism of Artis and Lewis.






(c) Reductions in expenditures may be made, shifting the demand
schedule to the left until equilibrium is restored. This is
the mechanism emphasised in the 'small monetary models'.

Some implications

15 The advantages of this 'supply side' rationale of the authorities'
actions, then, are threefold. First, unlike the 'demand side’
mechanism, 'monetary disequilibrium' works in the correct direction,
ie, an excess demand for money when interest rates rise. Second,
the supply side approach offers a plausible explanation of the
inability to identify a short-run demand curve for broader

aggregates. It is unnecessary to establish stability on a guarterly

or monthly basis, as in the other approaches, so long as reasonable

stability exists in the longer run. Third, the major ways of inducing

supply side shifts revolve around the aggregate balance‘sheet of the

banking system, and thus justify the authorities' preference for £M3.

16 Pursuing this last point, it may be noted that monetary base
control has so far not been mentioned. This is to emphasise,
contrary to Pepper, that acceptance of the 'supply side' approach

is not synonymous with monetary base control. But it ié the case
that monetary base control makes sense only in a supply side system,
and it is an alternative to the authorities' operation upon PSBR etc.
Its merits (or otherwise) over the authorities' present methods
revolve around two points: '

(1) When the movement from Sl to 82 relies upon undertaking sales
of securities (gilts or bills), it is more reliable to have a
direct guantity objective than to guess the price in advance.
Under a direct quantity objective, sales which result in a
reduction M'M will be undertaken. With the present system,
rates are pushed up, but without precise knowledge of the shape
of the bond demand curve, the size of tpe interest rate change

needed is not known, and thus the quantity result is uncertain.

(ii) If the movement from Sl to S, relies upon alterations to banks'
earning assets, the differences in the &wo approaches are more

marked. The authorities' approach relies upon banks' assets

-

-






being determined solely by demand. Monetary base control
emphasises that banks' earning assets (advances plus
in&estments) are governed by the supply of reserves. My
own view, stated elsewhere, is that both views are relevant,
but that is another story...

17 One final comment is to note that Gordon Pepper may be right and
Michael Foot wrong, in arguing that the authorities can increase money
supply instability and interest rate instability. Michael Foot
employs a money demand-money supply framework to show that, in the

face of an upsurge in demand, the autho%ities place an upper limit

upon the rise in rates, settling for a Eﬁrger money supply and lower
level of interest rates than would occuﬁ'in the abisence of this
accommodating policy; for without the augmentingof s.pply, interest
rates would be higher. This augmenting of supply 1s depicted as a:
supply curve which is infinitely elastic at the upper bound of interest
rates. My own preference would be to show a succession of shifts

of the original supply curve, not a continuous curve, as the authorities
deliberately choose to override 'normal' market responses (which

may give the supply curve some positive slope) by purchasing parcels

of securities unloaded by private transactcrs.

18 A more fundamental objection is with the implicit assumption that
a reduced demand for bonds is an increased demand for money. It is
this implicit equation which is challenged by the 'disequilibrium'
view. The reduced demand for bonds, which is the proximate cause

of the increase in band rates, could be cone side of many different
shifts in preferences: from bonds to equities or debentures; from
bonds to loans and advances; from monetary securities to real assets.
In all cases there is a temporary holding of money to effect the
transactions, but not necessarily an increased demand. By acquiring
the securities and expanding the supply of money, the authorities
think they are accommodating increased liquidity preferences, but
they may be, in fact, generating an excess supply of money which is
extinguished (as the small monetary model says) via rising prices.
This consequence necessitates continuance of monetary targets and

higher interest rates later to maintain them.

Dr M K Lewis
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