Flexible inflation targeting*

Jarle Bergo, Deputy Governor of Norges Bank.

With the introduction of a new mandate for monetary policy on 29 March 2001, Norges Bank was given
responsibility for ensuring low and stable inflation. Monetary policy shall also contribute to stabilising out-
put and employment. In the long term, there is no conflict between low and stable inflation and stability in
the real economy. On the contrary, price stability will be a precondition for high and stable output and
employment over time. However, in some periods, there may bedisturbancesthat create a conflict in the short
term. A trade-off must be made between theinflation tar get and stability in thereal economy. Thisisthe core
of flexible inflation targeting. This article will discuss Norges Bank’s conduct of a flexible inflation tar geting

regime.

Price stability, or low and stable inflation, is the prima-
ry objective of monetary policy in most countries.
Historical experience from Norway and other countries
has shown that the absence of price stability has resulted
in low and unstable production and employment. High
inflation or deflation is both a cause and a symptom of
systematic imbalances in resource allocation.

We have had four periods of high inflation over the
past 100 years: during the two World Wars, the Korean
War and a 15-year period from thefirst half of the 1970s
to the second half of the 1980s. In Norway, high infla-
tion is a wartime phenomenon and a 1970s and 1980s
phenomenon.

In 1973, the western economies experienced a reces-
sion which would prove to be the start of a very long
period of sluggish growth. For Western Europe as a
whole, GDP increased by only 2.7 per cent annually
from 1973 101979 compared with about 5 per cent in the
preceding ten years. This negative shift in productivity
growth was due to severa factors. Many of the produc-
tivity gains that followed in the wake of the transition
from primary industries to manufacturing from the
Second World War until the 1970s had faded. The tran-
sition to a service economy eroded the growth potential
since service industries had lower productivity growth
than manufacturing. In addition, we experienced a cost
shock as aresult of the ail crisisin 1973.

In Norway, the recession in the 1970s was dealt with
by means of a strong counter-cyclical policy. Despite
price regulation and rising unemployment, inflation rose
sharply. Thiswas an indication that structural shifts had
taken place in the economy in the 1970s, shifts that were
not apparent to politicians and economists at the time.
An attempt was made to pursue the objective of full
employment at the expense of price stability.1

History shows that higher growth cannot ultimately be
achieved in exchange for higher inflation. An economic
policy that fuels inflation does not generate economic

growth. On the contrary, it paves the way for subsequent
recession and unemployment. One of thefirst to express
this idea clearly during the debate in Norway was Per
Schreiner, Director General in the Ministry of Finance at
the time. He wrote the following in 1982:2

“1t has been a common belief in the Nordic countries
for a long time that it was possible to make a political
choice between price stability and full employment.
There are strong indications that this option does not
exist [...] Personally, | am no longer in doubt that con-
trolling inflation is essential to achieving other social
objectives.”

In the 1920s, John Maynard Keynes suggested that
monetary policy should stabilise the price level.3 His
thinking has a great deal in common with inflation tar-
geting, but one difference is that a price level target
means that inflation that is too high for a period must be
countered by a negative rise in prices in the subsequent
period. An inflation target, on the other hand, permits
“base drift”, which means that prices do not have to
return to a specific level.

Sweden had such an explicit target for price stability
in the period 1931-1937.4 The price target was introdu-
ced as a crisis solution to avoid external deflationary
pressures and can be said to have been successful. The
economic downturn in Sweden was considerably less
severe than in many other countries, and the recovery
from 1933-1938 was unusually strong.

After the Second World War, there was a long period
of trying to achieve price stability by means of various
intermediate targets such as a fixed exchange rate and a
target for growth in the money supply. The first explicit
inflation target was introduced in New Zealand in 1990.
Canada followed in 1991, the UK in 1992, and Sweden
and Australiain 1993. Norway introduced inflation tar-
geting on 29 March 2001.

* The artticle is based partly on a speech with the same title that was given at the Association of Norwegian Economists” seminar in Gausdal on 23 January 2004.

1 see Bjerve (1981)

2 See Schreiner (1982)

3 See Keynes (1923)

4 see Jonung and Berg (1998)
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The conduct of monetary policy
Pursuant to the Regulation, Norges Bank’'s mandate
reads as follows:

“Monetary policy shall be aimed at stability in the
Norwegian krone's national and international value,
contributing to stable expectations concer ning exchange
rate developments. At the same time, monetary policy
shall underpin fiscal policy by contributing to stable
developments in output and employment.

Norges Bank is responsible for the implementation of
monetary policy.

Norges Bank's implementation of monetary policy
shall, in accordance with the first paragraph, be orien-
ted towards low and stable inflation. The operational
target of monetary policy shall be annual consumer
price inflation of approximately 2.5 per cent over time.

[..]"

The first paragraph of the mandate sets forth its inten-
tions. The last paragraph specifies what Norges Bank is
required to do.

Thefirst sentence in the mandate refers to the value of
the krone. Stability in the internal value of the krone
implies that inflation must be low and stable. Low and
stable inflation fosters economic growth and stability in
financial and property markets.

The regulation also states that monetary policy shall
be aimed at stability in the Norwegian krone's external
value, contributing to stable expectations concerning
exchange rate devel opments.

With open trade with other countries and free capital
movements, we do not have the instruments to fine-tune
the krone exchange rate. The krone exchange rate fluc-
tuates from day to day, from week to week, and from
month to month. The krone has appreciated when eco-
nomic activity has been high and there have been expec-
tations of awide interest rate differential. The krone has
depreciated when activity has declined and the interest

Chart 1 TWI and expected TWI one year ahead (Consensus
Forecasts), from 1998
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rate differential has narrowed. Such variations in the
krone exchange rate reduce the need for substantial
changes in the interest rate to stabilise the economy.
Thereis aso astrong tendency for the krone to revert to
alevel given by the pricelevel in Norway relative to our
trading partners.®

The knowledge that fluctuations in the value of the
krone largely follow cyclical developments also seems
to be reflected in market participants expectations.
Exchange rate expectations cannot be directly observed,
but information from Consensus Forecasts, a survey
conducted among macroeconomists in Norway and
abroad, may serve as an indicator. Chart 1 shows the
actual trade-weighted exchange rate (TWI) and expec-
ted TWI one year ahead as from 1998 (data from
Consensus Forecasts are not available earlier). When the
krone is weak, exchange rate expectations one year
ahead tend to be stronger than the actual rate. Similarly,
when the krone is strong, the expected exchange rate
one year ahead tends to be weaker than the actua
exchange rate. The exchange rate varied substantialy in
the period 2002-2003. Movements in exchange rate
expectations, however, were less volatile. When the
krone was at its strongest in the second half of 2002, the
expected exchange rate one year ahead was 3-5 per cent
weaker. This illustrates that exchange rate expectations
seem to be more stable than actual exchange rate move-
ments, and that after moving markedly beyond a long-
term equilibrium level, the krone exchange rate is expec-
ted to revert to around this level. The equilibrium level
for the nominal exchange rate is not, however, constant
over time, but partly depends on price and cost develop-
ments in Norway relative to our trading partners.

Section 1 of the regulation states that in addition to
sustaining the rate of inflation at approximately 2v5 per
cent over time, monetary policy shall contribute to
stable developments in output and employment. The
mandate therefore establishes flexibleinflation targeting
for monetary policy, where variations in output and
employment are also given emphasis. Since inflation is
amonetary phenomenon over time, the level of theinfla-
tion target may be chosen by the authorities. A target for
output, however, cannot be chosen in the same way.

The economy grows over time. Thisisaresult of posi-
tive productivity growth and population growth. The
level of output that is consistent with stable inflation
over time is referred to in economic theory as potential
output. This may also be interpreted as the level of out-
put as it would have been if prices and wages had been
completely flexible. Potential output variesin part as a
result of fluctuations in productivity and technological
innovation, but it cannot be influenced by monetary
policy. When the economy grows more rapidly than the
level that is consistent with stable inflation, inflationary
pressures will build up. When the inflation rate is very
high, households and compani es become more uncertain
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Chart 2 Actual GDP and trend GDP for mainland Norway. Constant
2000 prices. In billions of NOK
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about future income and expenses. Overal demand in
the economy may decline as a result. Experience shows
that periods of high inflation are followed by periods of
contraction. Over time, output and employment cannot
be maintained above potential output.

Monetary policy’s contribution to stabilising output
will therefore be to curb fluctuations around the potenti-
a output level. The potential output level cannot, howe-
ver, be observed. It isalso difficult to capture changesin
productivity and technology.

One approach to estimating the level of potential out-
put may be to calculate trend output, which entails a
smoothing of historical GDPfigures. Chart 2 shows actu-
a GDP and trend GDP for mainland Norway from 1980.

Norges Bank bases its calculations of trend growth on
a HP filter (Hodrick Prescott filter), but also takes into

Chart 3 The output gap for the mainland economy. Per cent of trend
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account other factors such as structural changes or
changes in the number of vacation days. Our assessment
of the volatility of trend growth is also a matter of jud-
gement.6

The output gap measures the deviation in output from
the level of potential output. There are various methods
for estimating the output gap. Statistics Norway (SN),
like Norges Bank, uses the HP filter, but bases its calcu-
lations on quarterly figuresfor GDP. Statistics Norway’s
calculations of the output gap are very similar to the cal-
culations made by Norges Bank, with the exception per-
haps of the last period, where Statistics Norway did not
make adjustments for the increase in vacation days in
2001 and 2002. The OECD calculates the output gap by
using the production function method, where trend
levels for labour, capital and available technology are
inserted into a specified production function. The poten-
tial level of output isthen determined by trend growth in
factor inputs. The IMF uses a number of methods, but
has chosen to calculate the output gap for Norway in
approximately the same way as Norges Bank. Chart 3
shows that the different methods of calculation give
roughly the same outcome.

In order to make sound discretionary assessments of
what isthe correct level of potential output, and thus the
output gap, we look at alternative indicators of the
degree of pressure in the economy.

The wage gap measures the difference between actual
wage growth and growth that over time is consistent
with the inflation target, and is an indicator of labour
market tightness. With an estimate of 2 per cent produc-
tivity growth, wage growth of 4.5 per cent over timewill
be consistent with an inflation target of 2.5 per cent. In
Chart 4, the wage gap up to 2000, i.e. before the intro-
duction of theinflation target, is defined as the differen-
ce between wage growth in Norway and in other coun-
tries. Aswe see from Chart 4, there appearsto be aclose
relationship between this wage gap and the output gap
as it is measured by Norges Bank. If we look at deve-
lopments in employment in relation to trend growth

Chart 4 The output gap and the wage gap
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6 Norges Bank has chosen, in keeping with ordinary practice, to use a smoothing parameter, = 100 in the annual data.
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(measured as a percentage of the working-age popu-
lation), we obtain a similar path.

We aso consider credit growth to be an indicator of
private demand. If we assume that credit growth risesin
pace with nominal GDP over time, about 5 per cent, per-
sistently higher or lower credit growth will indicate that
the level of activity in the economy is higher or lower
than normal. Moreover, we follow cyclical indicators
such aswholesale and retail trade as well as monitor the
business sector continuously via the regional network.”

There is uncertainty associated with the estimation of
both trend growth and the output gap, and there are
many different ways of measuring pressures in the rea
economy. With a flexible inflation targeting regime,
however, we must decide whether there is pressure on
€CoNOMIC resources or excess capacity. In this respect,
the output gap provides a kind of overview of the over-
al inflationary pressuresin the real economy.

If there are no substantial economic disturbances — or
shocks — there will be no conflict between stabilising
inflation and stabilising output and employment. A posi-
tive output gap will over time result in inflation that is
above target, while a negative output gap will result in
inflation that is too low.

Nor will demand shocksin a closed economy result in
a conflict in the short term between price stability and
stability in the real economy. A positive demand shock
will result in higher inflation, and an appropriate mone-
tary policy response would be to increase the interest
rate to the extent that output returns rapidly to its poten-
tial level.

Trade-offs in monetary policy

In an open economy, however, a conflict of objectives
could arise in the short term following a demand shock.
Although a higher interest rate would contribute to sta-
bilising both output and inflation, there might be a con-
flict with regard to the “dosage”. If the interest rate is
increased to the extent that output is reduced to a level
that is consistent with stable inflation over time, inflati-
on may be too low as a result of an appreciation of the
exchange rate in the short term. A trade-off must be
made in the short term between the inflation target and
stability in the real economy.

A cost shock, which fuels inflation and at the same
time reduces output and employment, leads to a more
marked conflict in the short term between the inflation
target and stability in the real economy. The conflict bet-
ween different objectives will, however, be less severe
in an open economy, as the exchange rate will normally
appreciate as a result of the monetary policy response,
thereby contributing to reducing inflation.

Different types of disturbances will often occur at the
same time, and the central bank then faces a trade-off
between variationsin output and employment on the one
hand and variations in inflation around the target on the
other. Given that inflation over time shall be close to the
target, these trade-offs are at the core of flexible inflati-
on targeting.

In the theoretical literature, making trade-offs betwe-
en price stability and stability in the real economy is
often described as minimising a loss function, which
includes the deviation between output and potential out-
put and between inflation and the inflation target.8 The
central bank shall then choose the path for interest rates
ahead that minimises the discounted “losses’ in all futu-
re periods. The lossin one individua period will be:

Ly = (m — %) + MYYi*)?

In the equation,  denotes inflation, * the inflation
target and (y-y*) the output gap. The deviations enter
the loss function quadratically. Large deviations from
the targets are thereby deemed to be a considerably more
serious disadvantage than small deviations. In the event
of large deviations between inflation and the inflation
target, or substantial imbalancesin therea economy, the
use of relatively strong measures may be appropriate.
The trade-off between inflation stability around the
inflation target and stable growth in output is expressed
by parameter A. The higher A is, the greater the empha-
sisison rea economic stability in relation to stability in
inflation. With a strict inflation target, i.e. emphasis is
only placed oninflation, and A isequal to zero. A >0is
the definition of flexible inflation targeting. Although
the loss function has two add factors, both of which are
given emphasis, a fundamental difference is that the
monetary policy authorities can choose the inflation tar-
get but not the level of potentia output.

In practice, no central bank uses aloss function of this
kind directly. What inflation-targeting central banks do
in practice does, however, contain el ements of the thin-
king behind this theory.

The choice of horizon for monetary policy implicitly
provides some information about the central bank’s loss
function.® A centra bank that places considerable
emphasis on inflation and little emphasis on the red
economy will choose a short horizon. A central bank
that places considerable emphasis on the real economy
will choose along horizon.

According to theories on optimal monetary policy, the
horizon should vary and partly depend on the size and
duration of disturbancesto the economy. For some types
of disturbances, such as demand shocks, the optimal
choice may be to achieve the inflation target relatively
rapidly. For other types of disturbances, such as cost

7 See box “ Flexible inflation targeting and indicators of pressures in the real economy” in Inflation Report 3/03, p. 47, for a more detailed description of the different

indicators.
8 See, for example, Svensson (2002)
9 See, for example, Smets (2000) and Svensson (1997)
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shocks, alonger horizon may be the optimal choice, pro-
vided that confidence in monetary policy is not in jeo-
pardy.

Thisisin line with the horizon used by Norges Bank.
Norges Bank sets the interest rate with a view to stabil-
ising inflation at the target within a reasonabl e time hori-
zon, normally 1-3 years. The more precise horizon will
depend on disturbances to which the economy is exposed,
and the impact they have on inflation and the real eco-
nomy in the period ahead.

Until 1 July 2004, Norges Bank communicated using
atwo-year horizon, but with the possibility of deviating
from the two-year horizon if specia conditions so war-
ranted. The new formulations better express the frame-
work for the conduct of monetary policy.

Because we want to be transparent concerning the
trade-offs we make in monetary policy, we present our
projections for both inflation and the output gap in the
Inflation Report.

Transparency and communication

Confidence in monetary policy increases the possibility
of stabilising output and employment. Transparency can
contribute to strengthening confidence and making
monetary policy more predictable. In an environment
where market participants understand the central bank’s
response pattern, the reaction of market rates to new
information about economic developments has a stabili-
sing effect.

Norges Bank is open about its monetary policy work.
An account of the methods we use for forecasting infla-
tion and the output gap in the period ahead, our analyses
of the functioning of the economy and the way we exer-
cise discretion is provided in our annual report, inflation
reports, speeches and other publications.

We also try to follow a systematic procedure for inte-
rest rate decisions. The dates of the monetary policy
meetings are announced in advance. The interest rate
decisions, together with a thorough explanation of the
background for the decision, are published after each
meeting. A press conference is held after each monetary
policy meeting, whether the interest rate is changed or
not, where either the central bank governor or deputy
governor presents the background for the decision and
answers questions. The main features of the analysisin
the Inflation Report are presented to the Executive
Board for discussion at a meeting about two weeks be-
fore the Report is published. On the basis of the analy-
sis and discussion, the Executive Board assesses the
consequences for the monetary policy strategy and inte-
rest rate setting in the period to the next Inflation
Report. These assessments are published at the same
time as and as part of the Inflation Report, and should
serve to further clarify the trade-offs and the rationale

behind the decision. The Inflation Report contains our
analyses of the economic situation and projections con-
cerning developments in the next few years. These
reports provide guidance for market participants and the
general public concerning monetary policy in the period
ahead.

Thusfar, Norges Bank has generally used two aterna
tive technical assumptions concerning theinterest ratein
the Inflation Report: that the interest rate follows market
expectations, represented by implied forward rates, or
that the interest rate remains unchanged. We have often
used both assumptions, but in the last inflation reports,
we only used forward rates.

There are also other possible interest rate assumptions,
however. We could, for example present an “optimal”
interest rate scenario, based on model-based calcula-
tions and an explicit loss function, or on more discretion-
ary assessments. Another alternative is to base future
interest rate developments on asimple rule, for example
avariation on the Taylor rule. In the inflation reports of
the Reserve Bank of New Zealand, the interest rate vari-
es over the projection period according to a simple fore-
cast-based interest rate rule.

Even though these endogenous interest rate paths are
atheoretically more satisfactory way of presenting these
forecasts, they are not straightforward. For example, an
“optimal” interest rate path may lead to a misconception
that the central bank is committed to setting future inte-
rest rates in line with this path, regardless of the shocks
that occur. An interest rate path based on a simple rule
may give the impression that the interest rate is actually
set on the basis of thisrule.

In terms of communication, there is no definitive ans-
wer as to what are the best interest rate assumptions.
Sometimes, projections based on specific interest rate
assumptions may indicate that the monetary policy
objective will not be achieved within a reasonable hori-
zon. Thiswill be asigna that the interest rate will pro-
bably deviate from these assumptions in the period
ahead. When the Executive Board's strategy for the set-
ting of interest rates up to the next Inflation Report is
published, this will also provide a further indication as
to future interest rate developments.

Monetary policy under uncertainty

There is always uncertainty associated with economic
projections, but there is also uncertainty concerning the
actual state of the economy at the time of the decision.
Moreover, the effects of our own interest rate setting are
uncertain.10

Because most aspects of the future are uncertain, our
projections are seldom 100 per cent accurate. Viewed in
retrospect, it might at times appear that monetary policy
could have been conducted better. However, interest rate

10nthe opening address at last year’s Jackson Hole conference, Alan Greenspan expressed the following:
“Uncertainty is not just an important feature of the monetary policy landscape; it is the defining characteristic of that landscape. As a conseguence, the conduct of mone-

tary policy in the USat its core involves crucial elements of risk management.”
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Chart 5a Mainland GDP and "projected” GDP. 1960 - 2003
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decisions have to be assessed ex ante, in the light of the
information that was available at the time that the deci-
sions were made.

One of the main problems associated with the conduct
of monetary policy under uncertainty is access to rea
time data that provide satisfactory information about
inflationary pressures in the economy. Petter Jacob
Bjerve pointed this out in an unusually perspicacious
article in 1981 on cyclical policies in Norway in the
1970s:

“It will otherwise always be a problem for cyclical
policy that the statistics are prepared more or less after
the events, and that it takes time after the statistics are
published before we are aware of whether new trends
have begun to emerge. [...] Moreover, the analyses were
based on projections of productivity growth that proved
to be too high.”

As pointed out in the introduction, there was strong
growth until 1973, and it took time before it became
apparent that there had been a negative shift in potential
output. The red dotted line in Chart 5a shows what GDP
would have been if the growth rate had been the same
after 1973 asin the previous 10 years. Because the nega-
tive shift in the level of potential output was not disco-
vered intime, acounter-cyclical policy wasemployedin
an attempt to sustain the output level. Whereas the out-
put gap was believed to be negative, it subsequently pro-
ved to be positive, asillustrated by Chart 5b.

Similarly, in asurvey of previous US monetary policy,
Orphanides!! finds that the Federal Reserve overestima-
ted the level of output that was consistent with stable
inflation in the 1970s because they were not aware of
falling productivity growth in time. As aresult, the out-
put gap was underestimated and policy was too expansi-
onary. Also in the 1990s, we saw an increase in produc-
tivity growth, and even though the mistake from the
1970s was not repeated, there was a vigorous debate
concerning different measures of trend growth and the

output gap.

11 gee Orphanides (2003)
12 see Knight (1921)
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In addition to the difficulty of capturing changes in
potential output fast enough, there is also considerable
uncertainty about the level of actual GDP. As an exam-
ple, Norway’s GDP figures were extensively revised in
June 2002. Growth in mainland GDP was revised
upwards by an average of 1 percentage point per year for
the period 1995-1999. The largest revision was for
1999. As late as in May 2002, we believed that growth
in 1999 had been 1.1 per cent. The revised figures now
show that growth was in fact 2.7 per cent.

Norges Bank is currently systematising different sets
of national accounts figures. We can then go back and
evaluate monetary policy in “real time” to learn how we
should respond to uncertain data.

Frank Knight (1921) differentiates between “risk” and
“uncertainty” . 12 With risk, we know the probability dis-
tribution for the potential outcomes, but with pure
uncertainty we do not. Thus, there isrisk, but not uncer-
tainty, associated with the fall of a die, according to
Knight. Thus, for a decision- maker, risk is far more
manageabl e than pure uncertainty.

In practice, the distinction between risk and uncertain-
ty isunclear. We never have complete knowledge of the
probability distribution of the economic variables, alt-
hough historical experience provides some indication.
But some variables are characterised more by risk, in the
sense that the range of outcomes is well specified, than
others.

Let'slook at some concrete examples. Projections for
wage growth are important for the conduct of monetary
policy. For a given wage formation system, the outcome
of wage negotiations is characterised more by risk. We
do not know with certainty in advance what the outco-
me will be, but historical experience provides us with
information about the probability distribution. However,
the probability distribution depends on no change
having taken place in the wage formation system. Such
changes may occur, but we have little basis for judging
the probability of this. If a change has actualy taken
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place, however, we have little information about the pro-
bability distribution for the outcome of wage negotiati-
ons in the future. Whereas wage growth projections
were previously characterised more by risk, they are
now characterised more by Knight uncertainty.

Another factor is the rise in prices for imported goods.
There have been mgjor structural changesin world trade,
with intensified competition and Chinas WTO mem-
bership. It is till too early to establish the effects of these
factors on inflation abroad or how long the process of
change in world trade will persist. Projections for impor-
ted price inflation may therefore be said to be characteri-
sed more by Knight uncertainty for a period ahead.

Monetary policy under uncertainty was one of the
many topics discussed in the report Norges Bank Watch
2003, where our policy response pattern and communi-
cation were evaluated in the light of the theory of mone-
tary policy under uncertainty. This was useful input and
constructive criticism which we will keep in mind in our
future work.

Norges Bank Watch 2003 points out, for example, that
we should make a clearer distinction between additive
uncertainty and multiplicative uncertainty. This distinc-
tion is most clearly reflected in our economic models.
The uncertainty associated with the exogenous variables
is caled additive uncertainty. Examples of additive
uncertainty are add factors in our economic models and
other exogenous factors such as fiscal policy and the ail
price. Uncertainty about the actual functioning of the
economy may, however, lead to multiplicative uncer-
tainty. Multiplicative uncertainty often involves uncer-
tainty about the structural parametersin the model, such
as the effect of the interest rate on demand and the
exchange rate and the slope of the short-term Phillips
curve.

How does the central bank relate to the fact that we do
not know precisely how the world is or how it will bein
the future?13Alan Blinder, former Vice Chairman of the
Board of Governors of the Federal Reserve and current-
ly a professor at Princeton University, touches on this
when he formulates the recipe for a successful moneta-
ry policy:14

“ Sep 1. Estimate how much you need to tighten or
loosen monetary policy to ‘get it right.” Then
do less.

Sep 2. Watch developments.

Sep 3a:  If things work out about as expected, increase
your tightening or loosening, toward where
you thought it should be in the first place.

Sep 3b:  If the economy seems to be evolving different-
ly from what you expected, adjust policy
accordingly.”

13 gee Freyland.and L anning (2000)
14 see Blinder (1998)

15 See Brainard (1967)

16 see Soderstrom (2000)
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There is no doubt that a number of central banks will
sympathise with this recipe. Norges Bank normally
takes a gradual approach to interest rate setting due to
uncertainty concerning economic developments, inclu-
ding the effects of previous changes in the interest rate.
This principle is also supported by economic theory.
Brainard (1967) showed that central banks should
respond more cautiously to economic disturbances when
there is uncertainty as to how strongly the interest rate
affects the economy, in other words when there is multi-
plicative uncertainty.15

On the other hand, according to theory, additive uncer-
tainty, where uncertain factors are assumed to be inde-
pendent of the interest rate, shall not be taken into account
when setting interest rates. Certainty equivalence implies
that we make an unbiased projection for the uncertain fac-
tor and take the projection into account in the same way
asif we knew with certainty that it would occur.

Theory implies that the central bank should be more
aggressive when setting interest rates when faced with
certain types of multiplicative uncertainty, for example,
uncertainty as to what extent the deviation from the
inflation target for a period affects market participants
expectations concerning futureinflation.16 Thisisin line
with previous statements from Norges Bank:

The interest rate may be changed rapidly and marked-
ly if thereis arisk that inflation might deviate conside-
rably from the target over a lengthy period so that infla-
tion expectations might be influenced, or when heighte-
ned turbulence in financial markets or arise in costs as
aresult of negotiated wage increases indicate that confi-
dence in monetary policy isin jeopardy.

The fact that academic research is devoting more
attention to monetary policy under uncertainty is useful
for practitioners. But it is important to be aware that the
results in this literature depend, of course, on the
assumptions, which are often relatively simple and
stylised. The relevance of the theoretical results to the
practical conduct of monetary policy is therefore aso
uncertain. We look at theory with considerable interest,
albeit with a certain degree of Brainardian caution.

Conclusion

The government has defined a mandate for monetary
policy that involves flexible inflation targeting. In addi-
tion to ensuring that inflation is close to 2.5 per cent
over time, monetary policy shall also contribute to sta-
bilising developments in output and employment.
Monetary policy cannot influence the potential output
level, but can dampen fluctuations around this level. In
this way, monetary policy can contribute to stabilising
developments in output and employment.

Inflation cannot be controlled exactly, but it is relati-



vely simple to measure how far it is from the target. It is
more demanding to measure the gap between actual out-
put and potential output.

In the operational conduct of monetary policy, Norges
Bank normally sets the interest rate with a view to sta-
bilising inflation at the target within a reasonable time
horizon, normally 1-3 years. The more precise horizon
will depend on the disturbances to which the economy is
exposed, and how they will affect the path for inflation
and the real economy ahead. Due to uncertainty, the
Bank usually proceeds gradualy. In Norges Bank's opi-
nion, this response pattern will normaly result in a
reasonabl e trade-off between stabilising inflation around
the target and stabilising output and employment.
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