The transmission mechanism of monetary policy

The Monetary Policy Committee (MPC) sets the shemta interest rate at which the Bank of
England deals with the money markets. Decisionsutaltivat official interest rate affect
economic activity and inflation through several mhels, which are known collectively as the
‘transmission mechanism’ of monetary policy.

The purpose of this paper is to describe the MR{@w of the transmission mechanism. The
key links in that mechanism are illustrated infigere below.

First, official interest rate decisions affect metrinterest rates (such as mortgage rates and
bank deposit rates), to varying degrees. At theestame, policy actions and announcements
affect expectations about the future course ofabenomy and the confidence with which
these expectations are held, as well as affeciagtarices and the exchange rate.

Second, these changes in turn affect the spendangng and investment behaviour of
individuals and firms in the economy. For exampiiher things being equal, higher interest
rates tend to encourage saving rather than spenaia higher value of sterling in foreign
exchange markets, which makes foreign goods lgssnsive relative to goods produced at
home. So changes in the official interest ratecaftee demand for goods and services
produced in the United Kingdom.

Third, the level of demand relative to domesticyapacity—in the labour market and
elsewhere—is a key influence on domestic inflattgr@essure. For example, if demand for
labour exceeds the supply available, there willtenbe upward pressure on wage increases,
which some firms may be able to pass through irgbédr prices charged to consumers.
Fourth, exchange rate movements have a directteffemgh often delayed, on the domestic
prices of imported goods and services, and anentlgffect on the prices of those goods and
services that compete with imports or use impomgaits, and hence on the component of
overall inflation that is imported.

Part | of this paper describes in more detail thase other links from official interest rate
decisions to economic activity and inflation. Isclisses important aspects that have been
glossed over in the summary account above— sucthedlistinction between real and
nominal interest rates, the role of expectatioms] t#he interlinking of many of the effects
mentioned. There is also a discussion of the rblmanetary aggregates in the transmission
mechanism.

Part 1l provides some broad quantification of tifeets of official interest rate changes under
particular assumptions. There is inevitably greatentainty about both the timing and size of
these effects. As to timing, in the Bank’s macroegnetric model (used to generate the
simulations shown at the end of this paper), dlfianterest rate decisions have their fullest
effect on output with a lag of around one year, tar fullest effect on inflation with a lag
of around two years. As to size, depending on theumstances, the same model suggests
that temporarily raising rates relative to a baasediy 1 percentage point for one year might
be expected to lower output by something of theeoad 0.2% to 0.35% after about a year,
and to reduce inflation by around 0.2 percentagetpt®o 0.4 percentage points a year or so
after that, all relative to the base case.

| Linksin thechain

Monetary policy works largely via its influence aggregate demand in the economy. It has
little direct effect on the trend path of supplypaaity. Rather, in the long run, monetary



policy determines the nominal or money values afdgoand services—that is, the general
price level. An equivalent way of making the san@npis to say that in the long run,
monetary policy in essence determines the valuaafey—movements in the general price
level indicate how but these can be important..Manye Policy Committee much the
purchasing power of money has changed over tinflatibm, in this sense, is a monetary
phenomenon.

However, monetary policy changes do have an effeakal activity in the short to medium
term. And though monetary policy is the dominartedainant of the price level in the long
run, there are many other potential influences ricegevel movements at shorter horizons.
There are several links in the chain of causatioming from monetary policy changes to
their ultimate effects on the economy.

From a change in the official rateto other financial and asset markets

A central bank derives the power to determine @iipenterest rate in the wholesale money
markets from the fact that it is the monopoly sigipbf ‘high-powered’ money, which is also
known as ‘base money’. (1) The operating proced@itbe Bank of England is similar to that
of many other central banks, though institutionatads differ slightly from country to
country. The key point is that the Bank choosesptinee at which it will lend high-powered
money to private sector institutions. In the Unitédgdom, the Bank lends predominantly
through gilt sale and repurchase agreements (eggbg two-week maturity.

This repo rate is the ‘official rate’ mentioned aboThe box opposite outlines how the Bank
implements an official rate decision in the monegrkets. The quantitative effect of a
change in the official rate on other interest ratexd on financial markets in general, will
depend on the extent to which the policy change amigipated and how the change affects
expectations of future policy. We assume here ifapbcity that changes in the official rate
are not expected to be reversed quickly, and thdtirther future changes are anticipated as a
result of the change. This is a reasonable assamfuir purposes of illustration, but it should
be borne in mind that some of the effects descrima@g occur when market expectations
about policy change, rather than when the offi@s itself changes.

Short-term interest rates

A change in the official rate is immediately trarniged to other short-term sterling wholesale
money-market rates, both to money-market instrumehntlifferent maturity (such as rates on
repo contracts of maturities other than two week®) to other short-term rates, such as
interbank deposits. But these rates may not alwayge by the exact amount of the official
rate change. Soon after the official rate changeidally the same day), banks adjust their
standard lending rates (base rates), usually byexiaet amount of the policy change. This
quickly affects the interest rates that banks obalgeir customers for variable-rate loans,
including overdrafts. Rates on standard variable-naortgages may also be changed, though
this is not automatic and may be delayed. Ratesrexdf to savers also change, in order to
preserve the margin between deposit and loan rdieis. margin can vary over time,
according to, for example, changing competitivedittons in the markets involved, but it
does not normally change in response to policy gésmlone.



Long-term interest rates

Though a change in the official rate unambiguonstyes other short-term rates in the same
direction (even if some are slow to adjust), thgpat on longer-term interest rates can go
either way. This is because long-term interessrare influenced by an average of current
and expected future short-term rates, so the owdatepends upon the direction and extent of
the impact of the official rate change on expeoctatiof the future path of interest rates. A
rise in the official rate could, for example, geateran expectation of lower future interest
rates, in which case long rates might fall in resmoto an official rate rise. The actual effect
on long rates of an official rate change will padepend on the impact of the policy change
on inflation expectations. The role of inflationpextations is discussed more fully below.

Asset prices

Changes in the official rate also affect the mankatie of securities, such as bonds and
equities. The price of bonds is inversely relatedhe long-term interest rate, so a rise in
long-term interest rates lowers bond prices, wicd versafor a fall in long rates. If other
things are equal (especially inflation expecta)orhigher interest rates also lower other
securities prices, such as equities. This is becaxpected future returns are discounted by a
larger factor, so the present value of any givear&uincome stream falls. Other things may
not be equal—for example, policy changes may hawdérdct effects on expectations or
confidence—but these are considered separatelywbélbe effect on prices of physical
assets, such as housing, is discussed later.

The exchange rate

Policy-induced changes in interest rates can dfeatahe exchange rate. The exchange rate
is the relative price of domestic and foreign mgnsy it depends on both domestic and
foreign monetary conditions. The precise impacerchange rates of an official rate change
is uncertain, as it will depend on expectationsualsiomestic and foreign interest rates and
inflation, which may themselves be affected by Bcgahange. However, other things being
equal, an unexpected rise in the official rate vptbbably lead to an immediate appreciation
of the domestic currency in foreign exchange markandvice versafor a similar rate fall.
The exchange rate appreciation follows from the that higher domestic interest rates,
relative to interest rates on equivalent foreigm@uncy assets, make sterling assets more
attractive to international investors. The excharage should move to a level where investors
expect (1) The monetary base, MO, consists of natelscoin plus bankers’ deposits at the
Bank of EnglandThe transmission mechanism of monetary paidyture depreciation just
large enough to make them indifferent between hglditerling and foreign-currency assets.
(At this point, the corresponding interest diffei@hat any maturity is approximately equal to
the expected rate of change of the exchange rate tng same time-horizon.) Exchange rate
changes lead to changes in the relative price®wiedtic and foreign goods and services, at
least for a while, though some of these price changay take many months to work their
way through to the domestic economy, and even lotgaffect the pattern of spending.



Expectations and confidence

Official rate changes can influence expectatiormutithe future course of real activity in the
economy, and the confidence with which those ewects are held (in addition to the
inflation expectations already mentioned). Suchngea in perception will affect participants
in financial markets, and they may also affect ofherts of the economy via, for example,
changes in expected future labour income, unemptognsales and profits. The direction in
which such effects work is hard to predict, and eary from time to time. A rate rise could,
for example, be interpreted as indicating thatNHRC believes that the economy is likely to
be growing faster than previously thought, givin@paost to expectations of future growth
and confidence in general. However, it is also iptsshat a rate rise would be interpreted as
signalling that the MPC perceives the need to steevgrowth in the economy in order to hit
the inflation target, and this could dent expeotasdi of future growth and lower
confidence.The possibility of such effects contr@suto the uncertainty of the impact of any
policy change, and increases the importance ofnlga&icredible and transparent monetary
policy regime. We return to these issues below.

In summary, though monetary policy-makers havectlioentrol over only a specific short-
term interest rate, changes in the official rafeafmarket interest rates, asset prices, and the
exchange rate. The response of all these will wanysiderably from time to time, as the
external environment, policy regime and market isgnt are not constant. However,
monetary policy changes (relative to interest raxpectations) normally affect financial
markets as described above.

From financial mar ketsto spending behaviour

We now consider how the spending decisions of iddals and firms respond to the changes
in interest rates, asset prices and the exchartigegjust discussed. Here, we focus on the
immediate effects of a monetary policy change. €hesulting from subsequent changes in
aggregate income, employment and inflation areidensd below. Since the effects of policy
changes on expectations and confidence are amlsgwamiproceed on the basis of a given
level of expectations about the future course af aetivity and inflation, and a given degree
of confidence with which those expectations arelhéle also assume an unchanged fiscal
policy stance by the government in response teliagge in monetary policy.

Individuals

Individuals are affected by a monetary policy cleigseveral ways. There are three direct
effects. First, they face new rates of interestttwgir savings and debts. So the disposable
incomes of savers and borrowers alter, as doesntieative to save rather than consume
now. Second, the value of individuals’ financialalth changes as a result of changes in asset
prices. Third, any exchange rate adjustment chatigerelative prices of goods and services
priced in domestic and foreign currency. Of théged effects, the one felt most acutely and
directly by a significant number of individuals ieat working through the interest rate
charged on personal debt, especially mortgagesthanihterest rate paid on their savings.
We focus first on those with significant debts, aeturn to those with net savings below.
Loans secured on houses make up about 80% of @érdeht, and most mortgages in the
United Kingdom are still floating-rate. Any rise the mortgage rate reduces the remaining
disposable income of those affected and so, forgiwgn gross income, reduces the flow of



funds available to spend on goods and servicehdtigterest rates on unsecured loans have
a similar effect. Previous spending levels canmosiistained without incurring further debts
(or running down savings), so a fall in consumesgrsjing is likely to follow. Those with
fixed-rate mortgages will not face higher paymanmisl their fixed term expires, but all new
borrowers taking out such loans will be affectedrée changes from the start of their loan
(though the fixed interest rate will be linked tadrest rates of the relevant term, rather than
short rates). Wealth effects will also be likelywork in the same direction. Higher interest
rates (current and expected) tend to reduce asdets; and lower wealth leads to lower
spending. Securities prices were mentioned abowethar important personal asset is
houses. Higher interest rates generally increaseaist of financing house purchase, and so
reduce demand. A fall in demand will lower the rateincrease of house prices, and
sometimes house prices may even fall. Houses an@jar component of (gross) personal
wealth. Changes in the value of housing wealthcaffmnsumer spending in the same
direction as changes in financial wealth, but rextessarily by the same amount. Part of this
effect comes from the fact that individuals mayl feeorer when the market value of their
house falls, and another part results from thetfzat houses are used as collateral for loans,
so lower net worth in housing makes it harder tod®. As an example of this, the house-
price boom of the late 1980s was linked to rapidsconption growth, and declining house
prices in the early 1990s exerted a major rest@inconsumer spending. Some individuals
have neither mortgage debt nor significant finanmnd housing wealth. They may, however,
have credit card debts or bank loans. MonetarycpaiffectsThe transmission mechanism of
monetary policy interest rates charged on these, and higher ratesend to discourage
borrowing to finance consumption. Even for thoséhwio debts, higher interest rates may
make returns on savings products more attractimepwaging some individuals to save
more—and so to spend less. In essence, higheesttextes (for given inflation expectations)
encourage the postponement of consumption, by asorg the amount of future
consumption that can be achieved by sacrificingiv@rg amount of consumption today.
Future consumption is substituted for current camsion. Another influence on consumer
spending arises from the effects of an officiakerahange on consumer confidence and
expectations of future employment and earnings gaats. Such effects vary with the
circumstances of the time, but where a policy ckaisyexpected to stimulate economic
activity, this is likely to increase confidence aedpectations of future employment and
earnings growth, leading to higher spending. Theense will follow a policy change
expected to slow the growth of activity.

So far, the effects mentioned all normally workihie same direction, so that higher interest
rates, other things being equal, lead to a redudticconsumer spending, and lower interest
rates tend to encourage it. However, this is na for all individuals. For example, a person
living off income from savings deposits, or someai®ut to purchase an annuity, would
receive a larger money income if interest ratesewagher than if they were lower. This

higher income could sustain a higher level of spemthan would otherwise be possible. So
interest rate rises (falls) have redistributiorffé&s—net borrowers are made worse (better)
off and net savers are made better (worse) off. gmdcomplicate matters further, the

spending of these different groups may responcemdifitly to their respective changes in
disposable income. However, the MPC sets one siteate for the economy as a whole, and
can only take account of the impact of officiakrahanges on the aggregate of individuals in
the economy. From this perspective, the overallachf the effects mentioned above on
consumers appears to be that higher interest ratesto reduce total current consumption



spending, and lower interest rates tend to incréag&xchange rate changes can also affect
the level of spending by individuals. This couldppan, for example, if significant levels of
wealth (or debt) were denominated in foreign curyerso that an exchange rate change
caused a change in net wealth—though this is pighait an important factor for most
individuals in the United Kingdom. But there wik leffects on the composition of spending,
even if there are none on its level. An exchange niae makes imported goods and services
relatively cheaper than before. This affects thenpetitiveness of domestic producers of
exports and of import-competing goods, and it addfiects service industries such as
tourism,as foreign holidays become relatively clegapSuch a change in relative prices is
likely to encourage a switch of spending away frbome-produced goods and services
towards those produced overseas. Of course, dffaia changes are not the only influence
on exchange rates—the appreciation of sterling9®61 for example, appears to have been
driven to a significant extent by other factorssiimmary, a rise in the official interest rate,
other things (notably expectations and confiderfoeing equal, leads to a reduction in
spending by consumers overall and, via an exchsaaugerise, to a shift of spending away
from home-produced towards foreign-produced goodd services. A reduction in the
official rate has the opposite effect. The size—amwen the direction—of these effects could
be altered by changes in expectations and confedbraught about by a policy change, and
these influences vary with the particular circumséss.

Firms

The other main group of private sector agentseneitonomy is firms. They combine capital,
labour and purchased inputs in some productionga®@ order to make and sell goods or
services for profit. Firms are affected by the ademin market interest rates, asset prices and
the exchange rate that may follow a monetary patttange. However, the importance of the
impact will vary depending on the nature of theibess, the size of the firm and its sources
of finance. Again, we focus first on the directeeffs of a monetary policy change, holding all
other influences constant, and discuss indireacedf working through aggregate demand
later (though these indirect effects may be moreoirtrant). An increase in the official
interest rate will have a direct effect on all fgat rely on bank borrowing or on loans

of any kind linked to short-term money-market iet&rrates. A rise in interest rates increases
borrowing costs (andice versafor a fall). The rise in interest costs reduces phafits of
such firms and increases the return that firms v@tjuire from new investment projects,
making it less likely that they will start them.ténest costs affect the cost of holding
inventories, which are often financed by bank loans

Higher interest costs also make it less likely that affected firms will hire more staff, and
more likely that they will reduce employment or l®wvorked. In contrast, when interest
rates are falling, it is cheaper for firms to ficarinvestment in new plant and equipment, and
more likely that they will expand their labour fercOf course, not all firms are adversely
affected by interest rate rises. Cash-rich firmd waceive a higher income from funds
deposited with banks or placed in the money markbtss improving their cash flow. This
improved cash flow could help them to invest in enoapacity or increase employment, but
it is also possible that it will encourage thenshift resources into financial assets, or to pay
higher dividends to shareholders. Some firms malg&®e affected by the direct impact of
short-term interest rate changes. This could beeeMonetary Policy Committee because
they have minimal short-term borrowing and/or ldj@Essets, or because their short-term
liquid assets and liabilities are roughly matchsal,that changes in the level of short rates



leave their cash flow largely unaffected. Even héw@wvever, they may be affected by the
impact of policy on long-term interest rates whearethey use capital markets in order to
fund long-term investments. The cost of capitansmportant determinant of investment for
all firms. We have mentioned that monetary polit\amges have only indirect effects on
interest rates on long-term bonds. The effectshencbsts of equity finance are also indirect
and hard to predict. This means that there is mplgi link from official rate changes to the
cost of capital. This is particularly true for largand multinational firms with access to
international capital markets, whose financing sostay therefore be little affected by
changes in domestic short-term interest rates. @d¢smrnn asset prices also affect firms’
behaviour in other ways. Bank loans to firms (esdgcsmall firms) are often secured on
assets, so a fall in asset prices can make it h&wdéhem to borrow, since low asset prices
reduce the net worth of the firm. This is sometinsafied a ‘financial accelerator’ effect.
Equity finance for listed companies is also gerngrehsier to raise when interest rates are
low and asset valuations are high, so that firnadahce sheets are healthy. Exchange rate
changes also have an important impact on many fithwgh official rate changes explain
only a small proportion of exchange rate variatidriirm producing in the United Kingdom,
for example, would have many of its costs fixedléaist temporarily) in sterling terms, but
might face competition from firms whose costs wdbeed in other currencies. An
appreciation of sterling in the foreign exchangekatiwould then worsen the competitive
position of the UK-based firm for some time, geti@agilower profit margins or lower sales,
or both. This effect is likely to be felt acutely many manufacturing firms, because they
tend to be most exposed to foreign competitiond&cers of exports and import-competing
goods would certainly both be affected. Howeveagnigicant parts of other sectors, such as
agriculture, may also feel the effects of such geanin the exchange rate, as would parts of
the service sector, such as hotels, restaurardpssimd theatres reliant on the tourist trade,
financial and business services, and consultanieg.impact of monetary policy changes on
firms’ expectations about the future course of ¢deenomy and the confidence with which
these expectations are held affects business meestdecisions. Once made, investments
infixed capital are difficult, or impossible, toverse, so projections of future demand and
risk assessments are an important input into invest appraisals. A fall (rise) in the
expected future path of demand will tend to leadatfall (rise) in spending on capital
projects. The confidence with which expectations held is also important, as greater
uncertainty about the future is likely to encourameleast postponement of investment
spending until prospects seem clearer. Again, ftaigl to predict the effect of any official
rate change on firms’ expectations and confidebcg,there can be little doubt that such
effects are a potentially important influence osihass investment. In summary, many firms
depend on sterling bank finance or short-term manayket borrowing, and they are
sensitive o the direct effects of interest rateanges. Higher interest rates worsen the
financial position of firms dependent on such stenn borrowing (other things being equal)
and lower rates improve their financial positiofa@ges in firms’ financial position in turn
may lead to changes in their investment and empboyrplans. More generally, by altering
required rates of return, higher interest rate®erage postponement of investment spending
and reduced inventories, whereas lower rates eageuan expansion of activity. Policy
changes also alter expectations about the futuneseoof the economy and the confidence
with which those expectations are held, therebgaaiffig investment spending, in addition to
the direct effect of changes in interest ratestgasces, and the exchange rate.



From changesin spending behaviour to GDP and inflation

All of the changes in individuals’ and firms’ belawr discussed above, when added up
across the whole economy, generate changes in gadgrespending. Total domestic

expenditure in the economy is equal by definitianthe sum of private consumption

expenditure, government consumption expenditureimvestment spending. Total domestic
expenditure plus the balance of trade in goodssamdices (net exports) reflects aggregate
demand in the economy, and is equal to gross daoy@sduct at market

prices (GDP).

Second-round effects

We have set out above how a change in the officisdrest rate affects the spending
behaviour of individuals and firms. The resultifgaoge in spending in aggregate will then
have further effects on other agents, even if thegents were unaffected by the direct
financial effects of the monetary policy change.&firm that was not affected directly by
changes in interest rates, securities prices oexlsbange rate could nonetheless be affected
by changes in consumer spending or by other fimeshand for produced inputs—a steel-
maker, for example, would be affected by changeslemand from a car manufacturer.
Moreover, the fact that these indirect effects loamnticipated by others means that there can
be a large impact on expectations and confidenoeary induced change in aggregate
spending is likely to affect most parts of the pter sector producing for the home market,
and these effects in turn can create further effenttheir suppliers. Indeed, it is in the nature
of business cycles that in upturns many sectotseo&conomy expand together and there is a
general rise in confidence, which further feeds ispending. In downturns, many suffer a
similar slowdown and confidence is generally low,

reinforcing the cautious attitude to spending. Thians that the individuals and firms most
directly affected by changes in the official rate aot necessarily those most affected by its
full repercussions.

Time-lags

Any change in the official rate takes time to hatgefull impact on the economy. It was
stated above that a monetary policy change affeitisr wholesale money-market interest
rates and sterling financial asset prices very lquidut the impact on some retail interest
rates may be much slower. In some cases, it maseferal months before higher official
rates affect the payments made by some mortgagkettso(or received by savings deposit-
holders). It may be even longer before changekeir mortgage payments (or income from
savings) lead to changes in their spending in tops. Changes in consumer spending not
fully anticipated by firms affect retailers’ invemtes, and this then leads to changes in orders
from distributors. Changes in distributors’ ord#tren affect producers’ inventories, and

when these become unusually large or small, pramtucthanges follow, which in turn lead
to employment and earnings changes. These then ifdedfurther consumer spending
changes. All this takes time. The empirical evideigthat on average it takes up to about
one year in this and other industrial economiegHerresponse to a monetary policy change
to have its peak effect on demand and productiod,that it takes up to a further year for
these activity changes to have their fullest impattthe inflation rate. However, there is a
great deal of variation and uncertainty around éhagerage time-lags. In particular, the



precise effect will depend on many other factorshsas the state of business and consumer
confidence and how this responds to the policy gbathe stage of the business cycle, events
in the world economy, and expectations about futofiation. These other influences are
beyond the direct control of the monetary authesitibut combine with slow adjustments to
ensure that the impact of monetary policy is sulti@éong, variable and uncertain lags. This
slow adjustment involves both delays in changingl ipending decisions, as discussed
above, and delays in adjusting wages and pricesyhich we turn next. A quantitative
estimate of the lags derived from the Bank’s mamwaemetric model appears below.

GDP and inflation

In the long run, real GDP grows as a result of supple factors in the economy, such as
technical progress, capital accumulation, and itbe and quality of the labour force. Some
government policies may be able to influence trsegeply-side factors, but monetary policy
generally cannot do so directly, at least not iserdrend growth in the economy. There is
always some level of national output at which firmsthe economy would be working at
their normal-capacity output, and would be undermpnessure to change output or product
prices faster than at the expected rate of inftatithis is called the ‘potential’ level of GDP.
When actual GDP is at potential, production levals such as to impart no upward or
downward pressures on output price inflation indgpmarkets, and employment levels are
such that there is no upward pressure on unit gastth from earnings growth in labour
markets. There is a broad balance between the dkfognand supply of, domestic output.
The difference between actual GDP and potential &DEhown as the ‘output gap’. When
there is a positive output gap, a high level ofraggte demand has taken actual output to a
level above its sustainable level, and firms arekimg above their normal-capacity levels.
Excess demand may partly be reflected in a balaficeayments deficit on the current
account, but it is also likely to increase domestftationary pressures. For some firms, unit
cost growth will rise, as they are working aboveitimost efficient output level. Some firms
may also feel the need to attract more employaedipaincrease hours worked by existing
employees, to support their extra production. Téira demand for labour and improved
employment prospects will be associated with upwaessure on money wage growth and
price inflation. Some firms may also take the opyoity of periods of high demand to raise
their profit margins, and so to increase their ggienore than in proportion to increases in
unit costs. When there is a negative output depreverse is generally true. So booms in the
economy that take the level of output significandlgove its potential level are usually
followed by a pick-up of inflation, and recessicist take the level of output below its
potential are generally associated with a redudtiomflationary pressure. The output gap
cannot be measured with much precision. For exangblanges in the pattern of labour
supply and industrial structure, and labour mareébrms, mean that the point at which
producers reach capacity is uncertain and subgjechange. There are many heterogeneous
sectors in the economy, and different industriest $o hit bottlenecks at different stages of
an upturn and are likely to lay off workers at difint stages of a downturn. No two business
cycles are exactly alike, so some industries expaack in one cycle than another. And the
(trend) rate of growth of productivity can vary ovine.

The latter is particularly hard to measure exdepy after the event. So the concept of an
output gap—even if it could be estimated with amgcgsion—is not one that has a unique
numerical link to inflationary pressure. Rathelisihelpful in indicating that in order to keep



inflation under control, there is some level of Eggte activity at which aggregate demand
and aggregate supply are broadly in balance. $his potential

level. Holding real GDP at its potential level wduh theory (in the absence of external
shocks) be sufficient to maintain the inflationeratt its target level only if this were the
inflation rate expected to occur by the agenthieneéconomy. The absence of an output gap is
consistent with any constant

inflation rate that is expected. This is becauddihg aggregate demand at a level consistent
with potential output only delivers the rate of lation that agents expect—as it isthese
expectations that are reflected in wage settlemantsMonetary Policy Committee are in
turn passed on in some product prices. So holditigud at its potential level, if maintained,
could in theory be consistent with a high and stabflation rate, as well as alow and stable
one. The level at which inflation ultimately stagds is determined by the monetary policy
actions of the central bank and the credibilitghaf inflation target. In

the shorter run, the level of inflation when outputat potential will depend on the level of
inflation expectations, and other factors that imp@ertia to the inflation rate.

Inflation expectations and real interest rates

In discussing the impact of monetary policy changesindividuals and firms, one of the
important variables that we explicitly held congtavas the expected rate of inflation.
Inflation expectations matter in two important aekirst, they influence the level of real
interest rates and so determine the impact of pagiic nominal interest rate. Second, they
influence price and money wage-setting and so fé#edugh into actual inflation in
subsequent periods. We discuss each of thesennThe real interest rate is approximately
equal to the nominal interest rate minus the exgeatflation rate. The real interest rate
matters because rational agents who are not aredgtrained will typically base their
investment and

saving decisions on real rather than nominal isterates. This is because they are making
comparisons between what they consume today anttidyahope to consume in the future.
For credit-constrained individuals, who cannot barras much today as they would like to
finance activities today, nominal interest rateahatter, as they affect their cash flow. It is
only by considering the level of real interest sathat it is possible, even in principle, to
assess whether any given nominal interest ratesepts a relatively tight or loose monetary
policy stance. For example, if expected inflatioarev 10%, then a nominal interest rate of
10% would represent a real interest rate of zefwereas if expected inflation were 3%, a
nominal interest rate of 10% would imply a reaénetst rate of 7%. So for given inflation
expectations, changes in nominal and real interats are equivalent; but if inflation
expectations are changing, the distinction becomg®rtant. Moreover, these calculations
should be done on an after-tax basis so that ttezaiction between inflation and the tax
burden is taken into account, but such complicatiare not considered further here. Money
wage increases in excess of the rate of growthalmdur productivity reflect the combined
effect of a positive expected rate of inflation an(positive or negative) component resulting
from pressure of demand in labour markets. Wagee@ases that do not exceed productivity
growth do not increase unit labour costs of praductand so are unlikely to be passed on in
the prices charged by firms for their outputs. Hegre wage increases reflecting inflation
expectations or demand pressures do raise unitilatmsts, and firms may attempt to pass
them on in their prices. So even if there is naesgademand for labour, unit costs will tend to
increase by the expected rate of inflation simpdgduse workers and firms bargain about
real wages. This increase in unit costs—to a greatéesser extent— will be passed on in
goods prices. It is for this reason that, when GPRt its potential level and there is no



significant excess demand or supply of labour,abi@cidence of actual and potential GDP
delivers the inflation rate that was expected. Wilsonly equal the inflation target once the
target is credible (and so is expected to be hit).

Imported inflation

So far, this paper has set out how changes inffieab rate lead to changes in the demand
for domestic output, and how the balance of doroeftimand relative to potential supply
determines the degree of inflationary pressureddimg so, it considered the impact of
exchange rate changes on net exports, via thetefiéchanges in the competitive position of
domestic firmsvis a visoverseas firms on the

relative demand for domestic-produced goods andcesr. There is also a more direct effect
of exchange rate changes on domestic inflations Bhises because exchange rate changes
affect the sterling prices of imported goods, whach important determinants of many firms’
costs and of the retail prices of many goods andces. An appreciation of sterling lowers
the sterling price of imported goods, and a deptami raises it. The effects may take many
months to work their way fully through the pricingain. The link between the exchange rate
and domestic prices is not uni-directional—for eptan an exchange rate change resulting
from a change in foreign monetary policy will lelmddomestic price changes, and domestic
price rises caused by, say, a domestic demandaisemill have exchange rate

implications. Indeed, both the exchange rate arel dbmestic price level are related
indicators of the same thing—the value of domesiimey. The exchange rate is the value of
domestic money against other currencies, and tice f@vel measures the value of domestic
money in terms of a basket of goods and services.

The role of money

So far, we have discussed how monetary policy obarajfect output and inflation, with
barely a mention of the quantity of money. (Thdarendiscussion has been about the price of
borrowing or lending money, ie the interest rafithjs may seem to be at variance with the
well known dictum that ‘inflation is always and ey@here a monetary phenomenon’. It is
also rather different from the expositions found rmany textbooks that explain the
transmission mechanism as working through poliduoed changes in the money supply,
which then create excess demand or supply of mthvatyn turn leads, via changes

in short-term interest rates, to spending and gaeel changes. The money supply does play
an important role in the transmission mechanismitoist not, under the United Kingdom’s
monetary arrangements, a policy instrument. It@dd a target of policy, but it need not be
so. In the United Kingdom it is not, as we have iaffation target, and so monetary
aggregates are indicators only. However, for eaath pf the official rate given by the
decisions of the MPC, there is an implied pathtf@ monetary aggregates. And in some
circumstances, monetary aggregates might be arhat&ator than interest rates of the
stance of monetary policy. In the long run, theseaipositive relationship between each
monetary aggregate and the general level of pri8estained increases in prices cannot occur
without accompanying increases in the monetaryeggges. It is in this sense that money is
the nominal anchor of the system. In the curretitpdramework, where the official interest
rate is the policy instrument, both the money staoH inflation are jointly caused by other
variables. Monetary adjustment normally fits intiee ttransmission mechanism in the
following way. Suppose that monetary

policy has been relaxed by the implementation otua in the official interest rate.
Commercial banks correspondingly reduce the inteeges they charge on their loans. This
is likely to lead to an increased demand for lo§pertly to finance the extra spending
discussed above), and an increased extension 0 oy banks creates new bank deposits



that will be measured as an increase in the broadesn supply (M4). So the change in
spending by individuals and firms that results fraimonetary policy

change will also be accompanied by a change in battk lending and bank deposits.
Increases in retail sales are also likely to beaated with an increased demand for notes
and coin in circulation. Data on monetary aggregateending, deposits, and cash—are
helpful in the formation of monetary policy, as yhprovide corroborative, or sometimes
leading, indicators of the course of spending behayand they are available in advance of
much of the national accounts data. In the long nbonetary and credit aggregates must be
willingly held by agents in the economy. Monetampwth persistently in excess of that
warranted by growth in the real economy will inabity be the reflection of an interest rate
policy that is inconsistent with stable inflatioBo control of inflation always ultimately
implies control of the

monetary growth rate. However, the relationshipween the monetary aggregates and
nominal GDP in the United Kingdom appears to balfingently stable (partly owing to
financial innovation) for the monetary aggregatesptovide a robust indicator of likely
future inflation developments in the near termslfor this reason that an inflation-targeting
regime is thought to be superior to one of monetary

targeting when the intention is to control inflatigself. In other words, money matters, but
not in such a precise way as to provide a relighkmntitative guide for monetary policy in the
short to medium term.

Another reason why monetary policy-makers need tmitar developments in monetary
aggregates and bank lending closely is that shticlspending can have their origin in the
banking system. From time to time, there may beot$f running from the banking sector to
spending behaviour that are not directly causedhanges in interest rates. (1) There could,
for example, be a fall in bank lending caused bgsés of capital on bad loans or by a
tightening of the regulatory environment. Negastecks of this kind are sometimes referred
to as a ‘credit crunch’. Positive shocks (suchdaived from the removal of the ‘Corset’
and consumer-credit controls in the early 1980sy macontrast induce a credit boom that
has inflationary consequences. The potential existef shocks originating in the monetary
system complicates the task of monetary policy-mgkas it makes it much more difficult to
judge the quantitative effects of monetary policytbe economy in any specific period. But
this is only one of many uncertainties affectinig tissessment.

Il Theimpact of a policy change on GDP and inflation: orders of magnitude

We now illustrate the broad orders of magnitudeoiwed when changes in monetary policy
affect GDP and the inflation rate. Two major caseate necessary at this point. First, we
have talked above as if monetary policy change® wausing a perturbation in the economy
relative to some equilibrium state. For the purgosieexposition, this is how the impact of a
change in monetary policy is illustrated below. Butreality, the economy is continually
being affected by a variety of disturbances, amdaim of monetary policy is to return the
economy to some equilibrium, rather than to disturBisentangling the effects of monetary
policy from those of the initial shocks is oftenryalifficult. Second, at many points above
we have talked about the effect of a policy chaotfeer things being equal’. Other things are
rarely equal between episodes of policy tighterindposening. The actual outcome of any
policy change will depend on factors such as thergxo which it was anticipated, business
and consumer confidence at home and abroad, theopéitcal policy, the state of the world
economy, and the credibility of the monetary poliegime itself. In order to give some



broad idea of the size and time-path of the resgomsvolved, we illustrate a simulation
range using the Bank’s macroeconometric model (Jeats 1 and 2). There is no sense in
which this represents a forecast of what would kapim any real situation (as this would
require, among other things, forecasts of many emogs variables, such as world trade,
which are here held at their base level). Nor édhany probability assigned to the outcome
being within this range. Rather, this band is camcsed from two alternative simulations,
making different assumptions about monetary andafigolicy reaction functions. Other
simulations could give paths outside this rangg.T{& upper limit of the bands in both the
charts is derived from a simulation that assumés) & his is sometimes referred to as the
‘bank lending channel’. Another aspect of what isrengenerally called the ‘credit channel’
is the financial accelerator effect, which was rered above in the context of the effect of
firms’ asset values on their ability to borrow. Tineancial accelerator effect is a normal part
of the monetary transmission mechanism, but th& Erding channel is not.

(2) More details and an additional simulation tfais within the band, plus the full model-
listing used to generate these charts, are repart€hapter 2 ofEconomic Models at the
Bank of Englad, Bank of England, April 1999..Monetary Policy Cmittee 12 price-level
targeting rule for monetary policy, with governme&onsumption spending fixed in money
terms. The lower limit assumes a monetary polidg that feeds back from both the output
gap and deviations of inflation from target, witlovgrnment consumption fixed as a
proportion of GDP. The charts show the responseafGDP and inflation (relative to a base
projection) to an unexpected 1 percentage poiatinghe official rate that lasts for one year.
In both the upper and lower example, real GDP sstiartfall quite quickly after the initial
policy change. It reaches a maximum fall of betw8@et® and 0.35% of GDP after around
five quarters. From the fifth quarter onwards, GieRirns smoothly to base, as a result both
of the effects of the equilibrating forces withiretmodel and of the reversal of policy. The
course of inflation, in contrast, is little changddring the first year under either of the
simulations reported. But in the second year, fidftafalls sharply, and the maximum effect
is felt after about nine quarters. In one case,f#leis about 0.2 percentage points at its
largest, and in the other, it is around 0.4 peagmtpoints. In both cases, the impact on
inflation then starts to diminish, but it has neturned to base three years after the initial
policy change, even though policy was reversed afte year. It should be stressed that this
simulation is only illustrative, and the explicEsumption that the hypothetical policy change
is reversed after one year means that this chariotébe used to infer how much interest
rates would need to be changed on a sustained tmasishieve any given reduction in
inflation. The key point to note is that monetalipy changes affect output and inflation
with lags. A final issue that needs clarificatianwhether the response of the economy to
official rate changes is symmetric. The Bank’s maconometric model used to generate the
simulations discussed above is approximately linsarrises and falls in the official rate of
equal size would have effects of similar magnitbdé opposite sign. But for some changes
in official interest rates, where expectations aodfidence effects are particularly important,
the quantitative impact and the lags involved malyildt considerable variation. This is as
true for moves at different times in the same dioecas it is for moves in the opposite
direction.



