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Abstract

The development of the Riksbank’s transparency and communication 

since its independence in 1999 is reviewed. The Riksbank’s record on the 

management of market expectations of future policy rates after the pub-

lication of policy-rate paths in February 2007 is examined, with a focus 

on the exceptional deviations of market expectations from published 

policy-rate paths since April 2009. The possible explanations discussed 

include differing views of future economic developments, communica-

tion challenges associated with very low interest rates and perhaps exag-

gerated lower-bound problems. The consequences of such large devia-

tions of market expectations may be severe and potentially imply a much 

more restrictive monetary policy than intended. Whether the Riksbank’s 

transparency and communication are sufficient for effective accountabil-

ity and evaluation is assessed, and it is shown that tools are available for 

the effective real-time evaluation of the Riksbank’s policy. Some conclu-

sions and suggestions for possible improvements in the Riksbank’s trans-

parency and communication are offered. 
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1. Introduction

The arguments in favor of transparency in monetary policy are strong and 

well known. Transparency will improve private-sector information, reduce 

uncertainty about central-bank information and policy intentions, and 

therefore contribute to better decisions by economic agents. Transparency 

permits a more effective external scrutiny and evaluation of monetary 

policy and thereby improves the incentive of central banks to achieve 

their targets. It may also improve the implementation of monetary policy 

by allowing central banks to affect private-sector expectations more effec-

tively, especially about future policy rates. Transparency also strengthens 

the democratic accountability of independent central banks. 

The Riksbank is ranked as one of the world’s most transparent central 

banks (Dincer and Eichengreen 2007, Eijffinger and Geraats 2006).1 The 

Riksbank is not only very transparent; it is also very transparent about its 

transparency and communication. After much internal work, the Riks-

bank’s Executive Board adopted a revised communication policy for all the 

Riksbank’s activities in May 2008 (Sveriges Riksbank 2008a). In particular, 

a new communication of monetary policy was introduced and is described 

in a separate appendix (Sveriges Riksbank 2008b). A separate docu-

ment presents the Riksbank’s detailed rules for communication (Sveriges 

Riksbank 2008c). These documents are all available on the Riksbank’s 

website, www.riksbank.com. The Riksbank also publishes a separate 

document each year to assist the Parliament’s Finance Committee in its 

assessment of monetary policy (Sveriges Riksbank 2009a).2  An appendix 

lists the main events in the evolution of the Riksbank’s transparency and 

communication.

The paper is outlined as follows. In section 2, I will very briefly 

describe how the Riksbank’s transparency and communication have 

evolved since the Riksbank became independent in 1999. 3 In section 3, 

I will examine to what extent the Riksbank has succeeded in managing 

expectations of future policy rates after it started publishing its own repo-

rate path in February 2007. Since April 2009, there has been a large and 

unprecedented difference between market expectations of future repo 

rates and the published repo-rate path, and the Riksbank has hence faced 

substantial problems in managing such expectations and maintaining the 

credibility of the repo-rate path. Therefore, most of the discussion will 

1 Geraats (2008) provides a survey of transparency trends in central banking. Blinder, Ehrmann, Fratzscher, 
De Haan, and Jansen (2008) provide a survey of theory of and evidence on central-banking communica-
tion and monetary policy.

2 Previously, this material was included in one issue of the Monetary Policy Report.
3 Apel and Vredin (2007) provide a thorough account of the development of the Riksbank’s transparency 

and communication up to the early spring of 2007.
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focus on this very recent period. Then, in section 4, I will discuss to what 

extent the Riksbank’s transparency and communication permit the effec-

tive accountability and evaluation of its monetary policy, with examples 

from a few of the recent policy decisions. In section 5, I will use tools 

developed for evaluation purposes to discuss the possible consequences 

of a lack of credibility of the repo-rate path and thereby how important it 

is for a central bank to achieve credibility for its policy-rate path.  Finally, 

in section 6, I will end with some conclusions and suggestions for possible 

improvements in the Riksbank’s transparency and communication. An 

appendix lists the main events in the evolution of the Riksbank’s transpar-

ency and communication.

 2. How have the Riksbank’s transparency and 
communication evolved?

In January 1999, changes in the Constitution and a new Riksbank Act 

made the Riksbank more independent. Since then, monetary policy deci-

sions have been made by an Executive Board with six members. Minutes 

from the Board’s monetary policy meetings were published from the start. 

In February 1999, the new Executive Board issued a “clarification” which 

noted that the inflationtargeting that the Riksbank conducted before 

1999 would continue and explained that monetary policy did not aim 

exclusively at achieving the inflation target but also took the real econo-

my into account in the sense of avoiding excessive variability in the real 

economy. The Riksbank had announced an inflation target of 2 percent 

in January 1993, to be applied from January 1995, and had published an 

Inflation Report since October 1993 (initially it was called Inflation and 

Inflation Expectations in Sweden and was a publication of the Riksbank’s 

Economics Department only). The Inflation Report gradually became 

more elaborate and informative with forecasts of inflation and the real 

economy. These forecasts were conditional on a constant policy rate. 4 

The Riksbank had developed a simple policy rule with a strong 

emphasis on the inflation forecast at a two-year horizon, conditional on 

the policy rate remaining constant within the forecast horizon. Accord-

ing to this rule, if the two-year inflation forecast was above the inflation 

target of two percent the policy rate was raised, and if it was below the 

target the policy rate was lowered. The clarification of February 1999 and 

later pronouncements emphasized that the horizon was not necessarily 

fixed at two years but could be adjusted depending on the real economy, 

4 Apel and Vredin (2007) provide a description of the Riksbank’s inflation-targeting policy before 1999.



E C O N O M I C  R E V I E W  1 / 2 0 1 046

in particular in order to avoid too much variability in output and employ-

ment. 

The assumption of a constant policy rate was associated with numer-

ous problems. It was often very unrealistic, led to inconsistent forecasts 

and made forecast evaluations difficult (see, for instance, Woodford 

2007a).5 Therefore, from 2005, forecasts were instead conditional on 

a policy-rate path given by market expectations of future policy rates. 

Although this assumption was more realistic, it was not without problems. 

The Riksbank and the market did not necessarily share the same view of 

the future policy rate, especially when inflation forecasts conditional on 

market expectations of the policy rate deviated from the inflation target. 

In February 2007, following the previous practice of the Reserve Bank 

of New Zealand since 1997 and Norges Bank since 2005, the Riksbank 

started publishing its own forecast for the policy rate and consequently 

made a conscious decision about what future policy rates were appropri-

ate (Rosenberg, 2007). The forecast horizon for published forecasts was 

also extended from two to three years. The Inflation Report was renamed 

Monetary Policy Report and the new report included a more extensive 

monetary policy discussion and not just forecasts conditional on market 

expectations of future policy rates.6

Some central-bank observers remain sceptical about the value of 

publishing policy-rate forecasts, for instance, on the grounds that there 

is considerable uncertainty about future policy rates and that forecast 

errors will be large. However, because of the lags in the response of infla-

tion and the real economy to policy-rate changes, good monetary policy 

requires that central banks base their policy decisions on forecasts. Fur-

thermore, in order to make forecasts of inflation and the real economy, 

central banks need to condition forecasts on some interest-rate path. The 

whole policy-rate path matters; the policy rate for the first few months 

matters very little for the forecasts of inflation and the real economy. 

For a central bank, not to discuss and select a particular policy-rate path 

would entail an incomplete decision-making process. Not to publish the 

policy-rate path would be to hide the most important information. 

In May 2007, the Riksbank announced that press conferences will 

be held after each monetary-policy meeting, that normally no informa-

tion about the repo-rate decision (signaling) will be conveyed before 

monetary-policy meetings and that the minutes of the monetary policy 

meetings, which are published about two weeks after the meetings, will 

5 Jansson and Vredin (2004) provide a discussion of decision-making at the Riksbank and related problems 
before the introduction of the Riksbank’s own repo-rate path.   

6 It may still be of interest to compute forecasts conditional on market expectations of future policy rates, in 
order to examine the possible consequences of a lack of credibility of the published policy-rate path, as we 
shall see in section 5.
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be attributed. In May 2008, the Riksbank announced an updated explicit 

communication policy for all Riksbank activities, including monetary 

policy. Before monetary-policy meetings, some public comments on data 

and outcomes relative to previous Riksbank forecasts and on policy trade-

offs may be given, but Board members agreed to give no indication of the 

coming repo-rate decision since this would in effect bring the policy deci-

sion forward and arguably make it harder to hold the board accountable 

for its decisions. (The signaling practice is further discussed below.)

In April 2009, the Riksbank decided to publish how individual 

members had voted at the same time as the monetary-policy decision is 

announced. This makes it immediately apparent whether the decision was 

unanimous or whether there were any reservations. Furthermore, any re -

servations are published with names and brief explanations.

3. How has the Riksbank succeeded in the 
management of policy-rate expectations?

A major ingredient in transparency about monetary policy is the publish-

ing of a policy-rate path. The Reserve Bank of New Zealand started doing 

this in 1997. Norges Bank followed in 2005, the Riksbank in February 

2007, the Sedlabanki Islands in March 2007 and the Czech National Bank 

in 2008. Monetary policy works through the expectations about future 

policy rates that it gives rise to and monetary policy is largely the man-

agement of expectations (Woodford 2005). Therefore, it would seem 

that publishing a policy-rate path is the best way to manage interest-rate 

expectations, especially since central banks should have better informa-

tion about their own intentions than anyone else. Given this, it remains a 

bit of a mystery why still so few central banks choose to publish a policy-

rate path.

The Riksbank publishes and explains a forecast of the repo rate, 

inflation and the real economy after each policy meeting. What is the 

Riksbank’s record on managing interest-rate expectations? The period 

from February 2007 until now (November 2009) is too short for any sub-

stantive empirical analysis. A simple way to examine the management of 

policy-rate expectations is to compare the published policy-rate path to 

market expectations immediately before and after the announcement.7 I 

made such a preliminary comparison in Svensson (2009c). The conclusion 

through 2008 is that the management of policy-rate expectations has 

7 Market expectations are implied forward-rate curves that have been adjusted by the Riksbank staff for pos-
sible risk premia so as to be the staff’s best estimate of market expectations of future repo rates. Depending 
on the maturity, the forward-rate curve is derived from the rates for STINA (Tomorrow-Next Stibor interest-
rate swaps) contracts, FRAs (Forward Rate Agreements), or interest-rate swaps.
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been pretty good, but not a complete success. In many cases, expecta-

tions were already prior to publication in line with the repo rate path, 

which is a tribute to the market’s ability to predict and understand mon-

etary policy and to the Riksbank’s ability to conduct a predictable policy. 

When there were some discrepancies, in most cases the market adjusted 

its expectations towards the policy-rate path after the announcement. 

There are a couple of exceptions, discussed in Svensson (2009c). The 

conclusion in that study is that, overall, the policy-rate path seems to be 

taken more seriously over time by the market, and the credibility of the 

policy-rate path in the sense of proximity between the path and market 

expectations has mostly been good.

SIGNAL OR NOT?

One of the exceptions is February 2008. Then the Riksbank kept its repo-

rate path unchanged and increased the repo rate in accordance with the 

path. The market had expected a constant repo rate and a shift down of 

the repo- rate path and was much surprised (see Svensson 2009c for a 

more detailed discussion). Particularly after the February 2008 surprise, 

the market was quite insistent about receiving more information about 

future decisions. In previous years, the market had become used to 

receiving some hints about the forthcoming decision and the Riksbank 

had developed a practice of signaling the forthcoming decision. There are 

at least two problems with such signaling. First, it would require a decision 

by the Executive Board on what to signal. This would in practice move 

the policy decision to a point in time earlier than the final policy meeting. 

Alternatively, individual board members could signal for themselves, but 

this could turn into a cacophony before each meeting. Second, it would 

not necessarily reduce the element of surprise but rather move the sur-

prise to an earlier date. Evaluating the predictability of monetary policy 

in terms of the degree of surprise at the official policy announcement 

would then be misleading, and the “true” predictability might not have 

improved. This does not exclude that there are some special situations 

when temporary signaling might be warranted, for instance, if market 

expectations of the future repo rate differ significantly from the Riksbank’s 

published repo rate, a situation that I will discuss further below. 

During 2007, the Riksbank instituted changes in its Rules of Proce-

dure and Instructions that, among other things, reinforce the principle 

that all Board members should have an equal influence not only on the 

monetary-policy decisions but also equal influence on and information 

about the whole decision-making process, thus strengthening the indi-

vidualistic character of the Board and the individual accountability of its 
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members. Since the majority decision is not made until the final policy 

meeting, any signaling by a member might pre-commit him or her and 

distort the final decision, and since the published repo-rate path should 

provide a fair amount of forward-looking information, the Riksbank 

decided in May 2007 not to signal future decisions between policy meet-

ings unless there are exceptional changes in the economic situation. How-

ever, in order to accommodate the persistent demands from the market 

and other interested parties, in the new communication policy of May 

2008 Board members agreed that they may comment on new develop-

ments in relation to previous Riksbank forecasts and the relevant trade-

offs, still without anticipating the member’s or Board’s position on upcom-

ing decisions unless there are exceptional circumstances. 

THE CREDIBILITy PROBLEM FROM APRIL 2009

Whereas my conclusion from Svensson (2009c) was that the Riksbank’s 

management of policy-rate expectations had been pretty successful 

through December 2008, the experience so far during 2009 is different 

and quite interesting. Since April 2009, there has been a dramatic and 

unprecedented decrease in the credibility of the published repo-rate path, 

which in effect makes actual monetary policy tighter than intended, per-

haps much tighter. Figure 1 shows the situation in February 2009. The 

solid step-shaped black line shows the actual repo rate. The gray curve 

shows the previous repo-rate path, from the announcement on December 

4, 2008. The blue dotted curve shows the new repo-rate path published 

on February 11, 2009. The repo rate was lowered from 2 percent to 

1 percent, and the path was shifted down by slightly more than 100 basis 

Figure 1. Repo-rate path and market expectations: February 11, 2009
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points. The light blue solid curve shows market expectations of the repo-

rate path at the end of the day before the announcement. Even though 

this was a big shift in the repo-rate path, it was anticipated pretty well by 

the market. The ability of the market to predict and understand monetary 

policy and the Riksbank’s ability to conduct a predictable policy both 

seemed good. The dark blue solid curve shows the market expectations 

after the announcement. The alignment between market expectations 

and the published path is pretty good, at least for the first two years. We 

can say that the repo-rate path published in February had good credibility.

Figure 2 shows the situation when the new repo-rate path was pub-

lished on April 21, 2009. The repo rate was lowered by 50 basis points to 

a new level of 50 basis points. The repo-rate path was shifted down by 

about 50 basis points and remained flat at 50 basis points through 2010. 

The light blue curve shows that the market expected the repo rate to be 

lowered to 25 basis point the dark blue curve shows and that expecta-

tions after the announcement shifted up a bit. Importantly, both before 

and after the announcement, the market expected a substantially higher 

repo rate during 2010 than the announced repo-rate path. 

Hence, April 2009 represents a major exception to the Riksbank’s 

previous mostly successful management of expectations. Since then, the 

market has expected a repo-rate path that after a few quarters is signifi-

cantly above the published repo-rate path.8 This is the way expectations 

have been since the first day following publication in April. The credibility 

of the repo-rate path published in April has therefore been low and the 

8 Interestingly, there seems to be a discrepancy between the market expectations extracted from market 
prices and the predictions made by market analysts. The latter are closer to the Riksbank’s repo-rate path.

Figure 2. Repo-rate path and market expectations: April 21, 2009
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Riksbank has failed to bring repo-rate expectations into line with the 

repo-rate path. 

Figure 3 shows the situation in July 2009. The market expected the 

repo rate to remain at 50 basis points and was surprised that the repo 

rate was lowered to 25 basis points. The repo-rate path was shifted down 

by about 25 basis points. After the announcement, market expectations 

shifted down and agreed with the announced path through 2009 but, as 

after April, the market expected repo rates in 2010 to be much above the 

published path. 

Figure 4 shows the situation in September 2009. The repo rate and repo-

rate path were left unchanged from July. Market expectations of future 

repo rates remained higher than the published repo-rate path. Figure 

5 shows the situation in October 2009, which is similar to the one in 

September.

Figure 6 shows the difference between market expectations and the 

published repo-rate paths after the announcements of the policy decisions 

from February 2007 through October 2009, as a function of the number 

of quarters after the quarter of the policy decision. We see that April 

through October 2009 stand out with exceptionally large positive differ-

ences 3–9 quarters ahead. 

Figure 3. Repo-rate path and market expectations: July 2, 2009
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WHy THE LACK OF CREDIBILITy OF THE APRIL AND LATER 

REPO-RATE PATHS?

What explains the lack of credibility since April, when the credibility of 

the repo-rate path at previous announcements, and in particular in Febru-

ary the same year, was much better? Why are repo-rate expectations for 

2010 and 2011 much higher than the published repo-rate paths since 

April? 

A MORE OPTIMISTIC VIEW OF THE ECONOMy By THE MARKET?

One possibility is that the market had a more optimistic view of the 

economy than the Riksbank in April and onwards. The market might have 

Figure 5. Repo-rate path and market expectations: October 21, 2009
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Figure 4. Repo-rate path and market expectations: September 3, 2009
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expected higher GDP growth and higher inflation, which might warrant 

a higher repo rate. However, the GDP and inflation forecasts of other 

forecasters and in the Consensus forecast in April and thereafter were not 

systematically higher than the Riksbank forecasts. One would then have 

to argue that the GDP and inflation forecasts of market participants were 

significantly higher in April and later than those of other forecasters. I am 

not aware of any evidence of this. One would also have to argue that 

such differences arose between February and April. 

On the contrary, according to the TNS SIFO Prospera survey,9 expec-

tations of GDP growth among the money market participants were, in 

fact, lower than those of the Riksbank. Table 1 shows, for the first and 

second year, money-market expectations and Riksbank forecasts for GDP 

growth for in July, September and October 2009. 

table 1. market expectations and riksbank forecast 2009 of gdp growth in the 
coming first and second year 

    July   September  October

Market Riksbank Market Riksbank Market Riksbank

Year 1 –0.78 0.76 1.03 1.85 0.93 2.57

Year 2 1.58 2.99 2.31 3.43 2.33 3.69

Note: In the column for July, the Prospera survey was published in June.

As shown in Table 2, the same survey shows that expectations of infla-

tion among market participants for the first and second year were lower 

9 TNS SIFO Prospera has been commissioned by  the Riksbank to undertake a series of surveys, twelve times 
a year, aiming at mapping expectations of inflation, GDP and future repo rates in Sweden among money 
market players.
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in July, September and October 2009 than the Riksbank forecasts for 

both CPI and CPIF inflation (except for September and year 1 when the 

Riksbank’s CPI forecast and market expectations were very similar).

table 2. market expectations and riksbank (rb) forecast 2009 of inflation in the 
coming first and second year 

     July   September   October

Market
RB 

CPIF
RB 

CPI
Market RB CPIF RB CPI Market

RB 
CPIF

RB 
CPI

Year 1 0,80 1,69 1,25 1,10 1,26 1,08 1,10 1,31 1,35

Year 2 1,60 1,95 3,17 1,90 1,94 3,62 1,90 1,95 3,89

Note: In the column for July, the Prospera survey was published in June.

Thus, the discrepancy between market repo-rate expectations and the 

published repo-rate path in April and later is unlikely to be due to a more 

optimistic view of the economy. 

COMMUNICATION PROBLEMS ASSOCIATED WITH VERy LOW 

REPO RATES AND THE EFFECTIVE LOWER BOUND FOR THE 

POLICy RATE?

Another possibility is that very low policy rates and the discussion about 

the effective zero lower bound for the policy rate posed exceptional com-

munication challenges since April and later for the Riksbank.10 Since the 

February 2007 Monetary Policy Report, the forecasts that the Riksbank 

publishes are all supposed to be mean forecasts, including the repo-rate 

path. The Riksbank has frequently repeated the mantra that “the repo-

rate path is a [mean] forecast, not a[n unconditional] promise” (my clari-

fying insertions) and emphasized that the future repo rate may therefore 

be above as well as below the repo-rate path, with the probability mean 

equal to the repo rate path. 

However, the Monetary Policy Update and the minutes from April 

may have been interpreted to mean that the Riksbank was unlikely to 

lower the repo rate below 50 basis points. Although the Update stated 

that there was “some probability of a further cut in the future”, it also 

emphasized that “[t]he repo rate is now close to its lower limit” and 

“[w]ith a repo rate at this level, the traditional monetary policy has largely 

reached its lower limit”. After the repo rate was lowered to 25 basis 

points in July, the Monetary Policy Report stated that “[t]he Riksbank’s 

assessment is that after cutting the repo rate to 0.25 per cent it will have 

10 See Söderström and Westermark (2009) and Svensson (2003) for discussions of monetary policy with zero 
interest rates and references to the literature on the topic.
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reached its lower limit in practice”, indicating that a further cut was very 

unlikely.

It is possible that the market effectively interpreted these statements 

to some extent in April, and more definitely in July and later as an uncon-

ditional promise by the Riksbank not to cut the repo rate further, counter 

to the principle of the repo rate being “a forecast, not a promise”. If 

the current repo rate is perceived as a minimum, uncertainty about the 

future repo rate implies that the probability mean of the future repo rate 

is above the current repo rate. In such circumstances, it is not surprising if 

the market expects future repo rates to be above the published repo-rate 

path, and the Riksbank hence fails to gain credibility for the repo-rate 

path.

Arguably, by allowing the current repo rate to be interpreted as a 

minimum, the Riksbank’s Updates and Reports of April and later risked 

becoming contradictory. The forecasts of inflation and resource utiliza-

tion were supposed to be contingent on the repo-rate path being a mean 

forecast, but if the current repo rate was effectively a minimum the true 

mean repo-rate path would be higher. If the forecasts of inflation and 

resource utilization were contingent on the higher true mean repo-rate 

path, they would then be lower than the published ones.11

Although unclear communication about means and lower bounds for 

the repo rate may explain some of the deviations of market expectations 

from the published repo-rate path in April and onwards, they can hardly 

explain all of the large deviations on those occasions. 

One possibility that probably cannot be excluded is that market 

expectations made little sense. If this is the case, it is arguably even more 

important that the central bank is able to affect market expectations, if 

the difference between market expectations and the published repo-rate 

path matters. 

DOES THE DIFFERENCE BETWEEN MARKET ExPECTATIONS AND 

THE REPO-RATE PATH MATTER?

If there is a difference between the repo-rate path that the Riksbank 

publishes and the path that the market expects, it is the expected path 

that counts. It is the expected repo-rate path that affects what the actual 

market rates at different maturities will be and that thus affects the real 

economy. All else being equal, an expected path that is higher than the 

published path means that the actual and effective monetary policy will 

11 These issues were debated by the Board in the July and September 2009 minutes, available at www.riks-
bank.com.
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be tighter than the published and intended one. All else being equal, the 

actual real interest rates will then be higher than the real interest rates 

published in the April and July Update and Report. A true forecast for 

inflation and resource utilization that takes account of this discrepancy 

will thus be lower than that in the April and July Report and Update. I will 

return to the issue of how serious a problem this is in section 5, after hav-

ing developed some useful tools in section 4.

WHAT CAN BE DONE TO IMPROVE THE CREDIBILITy OF A LOW 

REPO-RATE PATH?

In the case since April, the credibility problem is that repo-rate expecta-

tions are too high, and improving credibility means moving repo-rate 

expectations down towards the repo-rate path. What can be done to 

improve the credibility of a low repo-rate path?

LENDING AT LONGER MATURITIES AT A FIxED RATE?

Lending by the central bank at longer maturities at a fixed rate equal to 

the policy rate may reduce interbank rates of corresponding maturities 

and also indicate that the central bank takes the repo-rate path as a mean 

forecast seriously (under which assumption the expected cost for the 

central bank of this operation would be zero), which may shift repo-rate 

expectations towards the repo-rate path. In July, September and October, 

the Riksbank did provide 12-month loans (11-month in October) at a 

fixed rate plus a term premium of 15 basis points. The effect on the inter-

bank rate and repo-rate expectations may have been reduced by the fact 

that the volume was limited and that bids exceeded the volume. How-

ever, for the October loan, bids fell short of the maximum volume. 

PLAy DOWN THE EFFECTIVE LOWER BOUND? IS IT ACTUALLy 

SOFT AND NEGATIVE?

One possibility is that the effective lower bound and any associated 

problems for financial markets in handling negative interest rates have 

been overemphasized and could be played down. Perhaps the Riksbank 

could have acknowledged that the lower bound for the repo rate is soft, 

not hard, and may even be negative. Something of a zero interest-rate 

mystique seems to have arisen and exaggerated any problems with a zero 

rate for the financial markets. 

It is possible to argue that the zero interest rate bound does not actu-

ally apply to financial markets; that they can handle substantial negative 
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interest rates if necessary. It is the relative prices between financial assets 

that matter or, equivalently, the relative rates of return. Interest rates 

are only one way of expressing relative prices; the price today of kronor 

tomorrow. Take an example of a zero-coupon bond such as a 12-month 

Treasury bill of a nominal face value of 100 thousand kronor. There is 

no fundamental difference in the ability of financial markets to trade this 

asset whether its price is 99, 100 or 101 thousand kronor, because securi-

ties are typically traded in price terms. If the bond has a price today of 99 

thousand kronor, the nominal yield on the bond is 1 percent. If its price 

today is 101 thousand kronor, the nominal yield is –1 percent. In other 

words, there is nothing strange about negative nominal yields and interest 

rates.12 Furthermore, it may be possible for commercial banks to introduce 

new charges on transactions accounts to make effective interest rates on 

deposits negative, thereby maintaining their margins.

It seems that the only reason why a zero interest rate has attracted 

so much attention is that there is cash in the form of banknotes. Bank-

notes yield zero interest. If households, firms and investors think that the 

rate of interest on their accounts is too low they can withdraw cash from 

these accounts and instead keep large amounts of banknotes in their 

safes, suitcases and mattresses. However, taking the handling costs into 

account, including crime-prevention measures, storage costs and so on, 

banknotes provide an actual yield that corresponds to a negative interest 

rate. The effective lower limit for the policy rate is thus not dependent 

on the financial markets but is determined by the interest rates at which 

households, firms and investors would begin to hoard large volumes 

of cash in the form of banknotes. Interest rates will probably have to 

become negative before this happens, but it is difficult to know precisely 

where the lower limit is. It is possible to draw the conclusion that a policy 

rate of zero percent would not entail any significant problems (or any 

problems at all) for banks and financial markets, especially in the light of 

the experience in Japan, where the policy rate has been 0 and is at the 

time of writing (November 2009) 10 basis points, in Switzerland, where 

the Swiss National Bank has a target for the three-month Libor rate of 

25 basis points and has had a repo rate of 2 basis points, and in the 

USA, where the Fed has restricted the federal funds rate to the interval 

between 0 and 25 basis points. After the repo rate was lowered to 25 

basis points in Sweden in July, there has been no report of any related 

12 Moreover, it is mainly real interest rates and not nominal interest rates that are important when making 
economic decisions (although nominal interest payments do matter for liquidity-constrained households 
and firms). With an expected inflation rate of 2 percent, the real price of 100 thousand real kronor in the 
example above will be 101, 102 or 103 thousand kronor. That is, the real interest rate will be –1, –2 or –3 
percent, respectively.
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problems in the financial markets.13 Besides, any large withdrawals of cash 

would show up very quickly in weekly data on the outstanding currency 

in the Riksbank’s balance sheet.

A CONSISTENT PROBABILITy DISTRIBUTION OF THE FUTURE 

POLICy RATE?

The uncertainty intervals normally published around the repo-rate path 

have traditionally been based on the distribution of historical market fore-

cast errors. There are yet too few repo-rate paths to compute a distribu-

tion of Riksbank repo-rate forecast errors. From a Bayesian decision-the-

ory point of view, the most consistent and informative role of the uncer-

tainty intervals would be as the executive board’s subjective probability 

distribution of future repo rates. However, normally the uncertainty inter-

vals do not matter for policy considerations, only the mean repo-rate path 

matters, so there may not be much point in an elaborate determination of 

uncertainty intervals; we should instead just use them as a reminder that 

forecasts are uncertain. However, with very low repo rates, the probability 

distribution of future repo rates takes on some special significance.

In order to maintain the principle of the repo rate being a mean fore-

cast, the explicit or implicit distribution of the future repo rates conveyed 

by the Riksbank must be consistent with the published mean repo-rate 

path. If there is some probability of a higher repo rate, there must also be 

a probability of a lower repo rate. This may require positive probabilities 

for negative repo rates and small probabilities for repo rates much above 

the repo-rate path. Although I am generally all in favor of transparency, 

one has to be aware of indicating false precision about everything, includ-

ing where the effective lower bound for the repo rate is. Perhaps with 

regard to the effective lower bound for the repo rate, there are good rea-

sons for some ambiguity!

Another possibility is to accept a probability distribution of future 

repo rates that implies that the mean repo-rate path differs from the 

published repo-rate path and temporarily interpret the latter as a modal 

repo-rate path, that is, the repo-rate path that has the highest probability. 

Then both should be published, and the forecast of inflation and resource 

utilization should be conditional on the higher mean repo rate.14

13 Repo transactions by the National Debt office and other traders have occurred at rates down to minus 25 
basis points.

14 Consciously using the probability distribution of the repo rate as a policy instrument raises many new ques-
tions and brings inflation targeting into the realm of “distribution forecast targeting” rather than “mean 
forecast targeting” (Svensson and Williams, 2007).
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4. How can the Riksbank’s policy be evaluated?

Transparency is necessary for the more effective external scrutiny and 

evaluation of monetary policy and thereby increases the Riksbank’s incen-

tive to achieve its objectives. Transparency also strengthens the demo-

cratic accountability of independent central banks. Given the independ-

ence of the Riksbank, it is important that external observers can evaluate 

whether the Riksbank is doing a good job and, in particular, achieving a 

“well-balanced” monetary policy.15 

When evaluating monetary policy with an inflation target, why is 

it not enough to simply compare outcomes and targets for inflation? 

One reason is that inflation reacts with varying time lags and to different 

degrees to monetary policy measures. Inflation is also affected by shocks 

that are difficult to identify or that occur at a later date. The central bank 

therefore has incomplete control over inflation. Inflation can be on tar-

get even if the central bank has acted wrongly but been lucky, or devi-

ate from the target even if the central bank has acted correctly but been 

unlucky. 

A second reason why a simple comparison of outcomes and targets 

for inflation is inadequate is that the Riksbank and all the other inflation-

targeting central banks conduct flexible inflation targeting rather than 

strict inflation targeting. Flexible inflation targeting means that monetary 

policy aims at stabilizing both inflation around the inflation target and the 

real economy, whereas strict inflation targeting aims at stabilizing inflation 

only, without regard to the stability of the real economy, what Mervyn 

King (1997) has described as being an “inflation nutter”.16 17

In many situations, a conflict may arise between stabilizing inflation 

and stabilizing the real economy. Let us assume that a shock, such as a 

sharp rise in the oil price, has driven up inflation at the same time as pro-

duction has slackened significantly. If, in such a case, the aim of monetary 

policy is to quickly bring inflation back to the target, a significant policy-

rate increase may be required which will dampen production even further. 

By quickly stabilizing inflation – which would be the case with strict infla-

15 This section builds on Svensson (2009a).
16 The terms “strict” and “flexible” inflation targeting were to my knowledge first introduced and defined 

in a paper of mine presented at a conference at the Bank of Portugal in 1996, later published as Svensson 
(1999). The term “inflation nutter” for a central bank that is only concerned about stabilizing inflation was 
introduced in a paper by Mervyn King at a conference in Gerzensee, Switzerland, in 1995, later published 
as King (1997).

17 Heikensten and Vredin (2002) state that “[s]ince the mid-1990s, however, the Riksbank has explicitly 
declared that it is not a ‘strict’ but a ‘flexible’ inflation targeter (like most other central banks today).” They 
also clarify that this is consistent with the Riksbank’s mandate: “This policy also has legal support. In the 
preparatory documents on [the law on] the Riksbank’s independence it is said that the ‘Riksbank, as an 
agency under the Riksdag, should accordingly have an obligation to support the general economic policy 
objectives to the extent that these do not conflict with the price stability objective’. The task of the Execu-
tive Board is thus to implement this notion of ‘flexible’ inflation targeting.”
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tion targeting – the central bank would destabilize the real economy. By 

not aiming to bring inflation back to the target as quickly as possible, the 

central bank would help to stabilize the real economy. How long it should 

take to return inflation to the target depends, among other things, on the 

type, magnitude, and duration of the shock that has occurred and the 

importance that the central bank attaches to stability of the real economy. 

A difference between the outcome and the target for inflation may thus 

be deliberate. It may be part of an appropriate compromise between 

stabilizing inflation and stabilizing the real economy. It is, therefore, sim-

ply not good enough to just compare outcomes and targets for inflation 

when evaluating monetary policy. 

WHAT DOES FLExIBLE INFLATION TARGETING ENTAIL? 

Before I begin to discuss what evaluations of monetary policy should 

focus on, let me go into a little more detail about what characterizes flex-

ible inflation targeting.

As I have already said, flexible inflation targeting entails the central 

bank striving to stabilize inflation around the inflation target and at the 

same time to stabilize the real economy. Stabilizing the real economy may 

be more precisely described as stabilizing resource utilization at a normal 

level. 

There is an asymmetry between the impact of monetary policy on 

inflation and its impact on the real economy that it is very important to 

understand. Monetary policy can affect both the average level and the 

variability of inflation. Monetary policy cannot, on the other hand, affect 

the average and long-run level of real quantities such as production, 

employment, resource utilization and growth (although bad monetary 

policy can arguably hurt long-term growth). Historically, attempts to use 

monetary policy to affect the average level of real variables such as pro-

duction or employment have led to serious mistakes and high inflation. In 

the case of the real economy, monetary policy can only affect, and to a 

certain extent dampen, fluctuations in real variables around their average 

levels. For monetary policy, it is thus meaningful to select a certain target 

for average inflation, but it is not meaningful and in fact counterproduc-

tive to select a certain target for average production or employment, 

other than the normal level that is determined by the workings of the 

economy and factors other than monetary policy.

Because of the lags between monetary-policy actions and the effect 

on inflation and the real economy, effective flexible inflation targeting 

has to rely on forecasts of inflation and the real economy. Flexible infla-

tion targeting can be described as “forecast targeting”. The central bank 
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chooses an instrument-rate path so that the forecast of inflation and 

resource utilization “looks good.” By a forecast that looks good I mean a 

forecast in which either inflation is already on target and resource utiliza-

tion is already normal, or in which inflation is approaching the target and 

resource utilization is approaching a normal level at an appropriate pace. 

To be more precise, it means a forecast for inflation and resource utiliza-

tion that as effectively as possible stabilizes inflation around the inflation 

target and resource utilization around its normal level and, in the event of 

conflicting objectives, achieves a reasonable compromise between infla-

tion stability and resource utilization. Different central banks express this 

in slightly different words. The Riksbank has often used the term “well-

balanced” monetary policy. 18 

We can formalize and specify this reasoning somewhat by saying 

that it is a case of selecting a policy-rate path that minimizes an intertem-

poral forecast loss function, written as the following standard quadratic 

form:

Here, pt+t,t denotes the mean forecast in quarter t for inflation in quarter 

t+τ, p*  denotes the inflation target, λ is a constant weight placed on the 

stabilization of resource utilization relative to the stabilization of inflation,  

yt+t,t denotes the mean forecast for (the logarithm of) production and y–t+t,t 

denotes the mean forecast for (the logarithm of) potential production. 

The output gap yt+t,t–y–t+t,t is thus used as a measure of resource utilization 

here. Let us call the difference between inflation and the inflation target 

the inflation gap. It is then a case of minimizing the sum of squares of the 

inflation-gap forecast, S∞
t=0(pt+t,t–p*)2, plus the weight λ times the sum of 

squares of the output-gap forecast, S∞
t=0(yt+t,t–y–t+t,t)

2.19 20 

In its Monetary Policy Reports, the Riksbank usually presents alterna-

tive scenarios with a different repo-rate path in addition to the main sce-

nario. These generate other paths for inflation and the output gap. Fig-

ures 7, 8 and 9 show examples from February 2008, February 2009 and 

July 2009. Panel a in each figure shows the alternative repo-rate paths 

18 The idea that inflation targeting implies that the inflation forecast can be seen as an intermediate target 
was introduced in King (1994). The term “inflation-forecast targeting” was introduced in Svensson (1997), 
and the term “forecast targeting” in Svensson (2005). See Svensson and Woodford (2005) and especially 
Woodford (2007a, b) for more discussion and analysis of forecast targeting. 

19 For simplicity there is no discount factor in the sums of squares, but such a discount factor can easily be 
added. The sums of squares of the mean forecast gaps normally converge also for a discount factor equal 
to one. 

20 The loss function should be minimized under commitment in a timeless perspective in order to ensure con-
sistency over time of policy. The former Deputy Governor of Norges Bank, Jarle Bergo, has discussed this in 
a pedagogical manner in Bergo (2007). For a more technical approach see, for example, Woodford (2003), 
Svensson and Woodford (2005), Adolfson, Laséen, Lindé and Svensson (2009), or Svensson (2009a).
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(with “Main” denoting the majority decision and what is called the main 

scenario in the corresponding Monetary Policy Report or Update), panel c 

shows the corresponding inflation forecasts (the underlying  CPI inflation 

measure CPIx is shown for February 2008 whereas CPIF, the CPI with 

housing costs calculated for a constant interest rate, is shown for February 

and July 2009), and panel d shows the corresponding output-gap fore-

casts (with the output gap measured as deviation from an HP trend).21 

Panel b shows the corresponding mean squared gaps (calculated over the 

forecast horizon of normally 12 quarters).22 

21 Before June 2008, the Riksbank emphasized the CPIx, a core inflation price index that excludes mortgage 
costs and effects of indirect taxes and subsidies from the CPI. After June 2008, the Riksbank has down-
graded the role of the CPIx and increased the emphasis on the CPI. During 2009, when the repo rate has 
been adjusted in large steps, the interest-rate effects on the CPI have been large and the Riksbank has 
therefore increased the emphasis on the CPIF, the CPI adjusted for a constant interest rate (see Wickman-
Parak 2008).

22 The mean squared gaps for the inflation-gap and output-gap forecasts are calculated as  

ST 
t =0(pt+t,t–p*)2 / (T+1) and ST 

t =0(yt+t,t–y–t+t,t)
2 / (T+1), where T is the forecast horizon (normally 12 quarters). 

Main High Low

Figure 7. Forecasts for the repo rate, inflation, and output gap with mean squared gaps, February 2008 

Sources: Statistics Sweden and the Riksbank.
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Figure 10 shows the mean squared gaps from these examples in the same 

figure. Several observations can be made here. First, for February 2008 

and 2009, the mean squared gaps for the main scenario are smaller than 

in the alternative scenarios; the main scenario is closer to the origin of 

the axes. The main scenario is thus more successful in terms of stabilizing 

both inflation and resource utilization. The alternative repo-rate paths are 

clearly inefficient compared to the main scenario. 

The concept of efficient monetary policy can be clarified further. 

Given the information available at the time the decision was made, 

would it have been possible, by selecting a different policy-rate path, to 

have stabilized inflation or the real economy better without stabilizing 

the other less well? Would it even have been possible to achieve a bet-

ter stabilization of both?23 If this is not possible, the policy is efficient. 

23 Norges Bank has specified a few criteria for an appropriate interest-rate path that are reported in each issue 
of its Monetary Policy Report and were developed by Qvigstad (2005) and further elaborated by Holmsen, 
Qvigstad, and Røisland (2007).

Main High

Figure 8. Forecasts for the repo rate, inflation, and output gap with mean squared gaps, February 2009

Sources: Statistics Sweden and the Riksbank.

c. CPIF
Annual percentage change  

b. Mean squared gaps d. Output gap
Percentage deviation from HP trend

-1.0 

0.0 

1.0 

2.0 

3.0 

4.0 

     06      07      08      09      10      11      12 

     06      07      08      09      10      11      12 

Main 

-5.0 

-3.0 

-1.0 

1.0 

3.0 

5.0 

0.0 

2.0 

4.0 

6.0 

8.0 

10.0 

12.0 

14.0 

0.0 1.0 2.0 3.0 4.0 5.0 6.0 

High 

a. Alternative repo-rate paths
Percent, quarterly averages  

0.0 

1.0 

2.0 

3.0 

4.0 

5.0 

6.0 

     06      07      08      09      10      11      12 

CPIF

O
ut

pu
t 

 



E C O N O M I C  R E V I E W  1 / 2 0 1 064

This means that it is not possible to choose an instrument-rate path that 

results in mean squared gaps of the inflation- and output-gap forecast 

that is to the left or below it, or both, in figures 7–9, panel c.24 The fact 

that the alternative repo-rate paths are clearly inefficient compared with 

the main scenarios in February 2008 and 2009 does not necessarily mean, 

however, that monetary policy is efficient in those cases. There may be a 

repo-rate path that would stabilize inflation and resource utilization even 

better. Excluding this possibility requires a comparison with more alterna-

tive repo-rate paths.

24 In Svensson (2009a) efficient monetary policy is illustrated in terms of what I call a modified Taylor curve, 
the forecast Taylor curve. The original Taylor curve (not to be confused with the Taylor rule) illustrates the 
efficient tradeoff between the unconditional variances of inflation and output (Taylor 1979). The modified 
Taylor curve, what I call the forecast Taylor curve, illustrates the efficient tradeoff between the conditional 
variability of the inflation- and output-gap forecasts. The original figure in Taylor (1979) plotted the uncon-
ditional standard deviation of the output deviation from trend against the unconditional standard deviation 
of inflation. Svensson (2009b) provides more details on the forecast Taylor curve and shows how evalua-
tion with the help of the forecast Taylor curves can be adjusted to take into account commitment in a time-
less perspective, following Svensson and Woodford (2005).

Main High 

Figure 9. Forecasts for the repo rate, inflation, and output gap with mean squared gaps, July 2009 

Sources: Statistics Sweden and the Riksbank.
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In this context, as discussed in more detail Svensson (2009a, 2009b), it 

would be a be great advantage to generate policy alternatives by con-

structing forecasts of the repo rate, inflation and resource utilization that 

are optimal for alternative values of λ. Then the policy alternatives to 

choose between would all be efficient. Such techniques to generate policy 

alternatives have been in use at Norges Bank for several years (Holmsen, 

Qvigstad and Røisland 2007).25  

Second, for July 2009, the main and alternative repo-rate paths 

are very similar with regard to the degree of inflation-gap stabiliza-

tion, although the main repo-rate path results in a slightly smaller mean 

squared gaps for the inflation gap, as can be seen in panel c of figure 9. 

However, the repo-rate paths result in different degrees of output-gap 

stabilization, where the low repo-rate path stabilizes the output-gap bet-

ter and the high repo-rate path worse than the main scenario. The high 

repo-rate path results in an inefficient outcome with higher mean squared 

gaps for the inflation- and output-gap forecasts. 

Third, the tradeoff between stabilizing the inflation-gap and output-

gap forecasts may vary considerably depending on the initial state of the 

economy. The situation in July 2009 was worse than that in February 

2009, which was worse than that in February 2008. The point in Fi- 

gure 10 that corresponds to February 2008 is not far from the origin, 

while the points that correspond to February 2009 and July 2009 are 

much further away from the origin.   

Assessing whether monetary policy has been efficient thus entails 

attempting to determine whether monetary policy could have stabilized 

25 See Adolfson, Laséen, Lindé and Svensson (2009) for how this can be done with the Riksbank’s model 
Ramses.

Sources: Statistics Sweden and the Riksbank.

CPIX/CPIF

Figure 10. Mean squared gaps of inflation-gap and output-gap forecasts: 
February 2008, February 2009, and July 2009 

09 Jul Main 

09 Jul Low 

09 Jul High 

09 Feb Main 

09 Feb High 

08 Feb Main 

08 Feb High 

08 Feb Low 
0.0 

2.0 

4.0 

6.0 

8.0 

10.0 

12.0 

14.0 

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 

O
ut

pu
t 

 



E C O N O M I C  R E V I E W  1 / 2 0 1 066

the inflation-gap or output-gap forecast better without stabilizing the 

other less. The analysis is ex ante, in the sense that the starting point is 

the central bank’s forecast for inflation and resource utilization rather than 

the actual outcomes. In practice it is of course difficult to perform a more 

precise analysis, it becomes rather a question of determining to what 

extent monetary policy has been clearly inefficient in the sense that it is 

easy to find another policy-rate path that would stabilize inflation more 

without stabilizing resource utilization less, or that would even stabilize 

both more. A factor that can make the analysis even more complicated 

is if the central bank, apart from inflation and a measure of resource uti-

lization, also includes other targets or limitations in its monetary policy 

deliberations. One such conceivable factor is so-called interest-rate 

smoothing, in other words that the central bank also chooses to even out 

the changes in the policy rate and ensure that they are made in relatively 

small and regular steps, for example by 25 basis points at a time. With 

such a restriction, an additional axis and thus an additional dimension 

are required that correspond to the sum of squared changes in the policy 

rate, so that the trade-off becomes three-dimensional. A separate issue is 

whether there is any good reason for such implicit or explicit interest-rate 

smoothing. During the dramatic events of 2008, several central banks 

have adjusted their policy rates in larger steps than usual, and it remains 

to be seen whether there will be less interest-rate smoothing during more 

normal times in the future. 

A major difficulty in this analysis is that it may be unclear what is 

meant by stabilizing the real economy. From a monetary policy perspec-

tive it is the stabilization of resource utilization rather than GDP growth 

that is relevant. This means stabilizing resource utilization around a nor-

mal level. The problem is that resource utilization can be measured in 

several ways. A reasonable and commonly used measure of resource uti-

lization is the so-called output gap; that is the difference between actual 

production and potential production. However, potential production is not 

a magnitude that can be observed directly – it must be estimated. There is 

considerable uncertainty, both theoretically and empirically, about the best 

way to define, estimate and forecast potential production. The output gap 

shown in the figures are output deviations from an HP trend, which has 

significant weaknesses. It is important and desirable from several points of 

view that the Riksbank and other central banks develop better measures 

of resource utilization and potential production and that they publish their 

measurements and forecasts. Such work is underway at the Riksbank. 
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WAS MONETARy POLICy WELL-BALANCED?

Assuming, however, that we nevertheless conclude that monetary policy 

has not been clearly inefficient in the sense that I described earlier, the 

next step is to focus on what combination of the stabilization of inflation 

and the real economy the central bank actually selected. There are many 

different efficient monetary policy alternatives to choose between every 

time a monetary policy decision is made. But did the central bank make a 

good choice? In the event of a conflict between stabilizing inflation and 

stabilizing the real economy, did the combination chosen by the central 

bank represent a reasonable balance between the two? Did the central 

bank attach reasonable importance to the stabilization of the real econo-

my in relation to the stabilization of inflation?

In the literature, as in the case of the forecast loss function I pre-

sented earlier, the relative weight that the central bank gives to the sta-

bilization of the real economy in relation to the stabilization of inflation is 

often denoted by the Greek letter lambda, λ. In figures 7-9, panel b, and 

figure 10, we can show the intertemporal forecast loss function with the 

help of isoloss curves for combinations of sums of squared inflation-gap 

and output-gap forecasts that generate equally large losses. Such isoloss 

curves are in this case downward-sloping, straight lines with a slope of 

1/ λ, the reciprocal of lambda. Isoloss lines closer to the origin correspond 

to lower losses. The ideal, but normally unattainable, situation would be 

an isoloss line at the origin, which represents a loss of zero and means 

that the forecast for inflation is exactly on target and that the forecast for 

resource utilization is exactly equal to the normal level. The best monetary 

policy entails selecting a point such that the isoloss line through that point 

is as close to the origin as possible. 

A central bank that has a low numerical value for lambda, that is a 

lower weight placed on the stability of the real economy, has steeper iso-

loss lines. A central bank with a high numerical value for lambda, that is a 

high weight placed on the stability of the real economy, has isoloss lines 

that are flatter. 

Neither the Riksbank nor other central banks, except Norges Bank, 

have yet announced whether they apply a specific lambda and if so what 

this lambda is.26 In those cases where the decisions are made by a com-

mittee made up of several members, as at the Riksbank, it is possible that 

different members attach different degrees of importance to the stability 

of the real economy.

26 Bergo (2007) and Holmsen, Qvigstad and Røisland (2007) report that optimal policy with λ = 0.3 has repli-
cated policy projections published by Norges Bank (with a discount factor of 0.99 and a weight on interest-
rate smoothing of 0.2). 
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It is possible to plot the policy alternatives as in figures 7–9, panel 

b, and figure 10 and assess whether the policy alternative is extreme in 

any respect with regard to the deviation of inflation from the target and 

the deviation of resource utilization from the normal level. It is possible 

to assess whether the choice of policy-rate path was extreme in either 

direction in the sense that the central bank gave considerable or very lit-

tle relative weight to the stability of the real economy. It is also possible 

to investigate whether the weight attached to the stability of the real 

economy actually has been constant over time. Given a voting record of 

individual committee members, it is possible to assess what weight a par-

ticular member reveals in his or her votes on different policy alternatives 

and whether the weight is consistent over time.

As a reference point, I here take an equal weight on the stability of 

the inflation and output gaps, that is a λ equal to one. The solid nega-

tively sloped lines in figures 7–9, panel b, and in figure 10 hence show an 

isoloss line for a forecast loss function with equal weight on inflation- and 

output-gap stabilization.27

Figures 9 and 10 and the situation in July 2009 can be studied more 

closely in the light of this discussion. For July 2009, the main and alterna-

tive repo-rate paths are very similar with regard to the degree of inflation-

gap stabilization, although the main repo-rate path results in a slightly 

smaller mean squared gap for the inflation gap, as can be seen in panel 

b of figure 9. However, the repo-rate paths result in different degrees 

of output-gap stabilization, where the low repo-rate path stabilizes the 

output-gap better and the high repo-rate path worse than the main sce-

nario.28 

For an equal weight on inflation- and output-gap stabilization the 

low repo-rate path results in lower intertemporal forecast loss. This is 

apparent from the isoloss line for λ equal to one that is shown in both 

figures 9 and 10 (in figure 9 the isoloss line looks horizontal because the 

scales for the horizontal and vertical axes are so different).  For the main 

repo-rate path to give a lower loss than the low repo-rate path, one 

needs a value of λ lower than 0.08. 

27 As an example of the use of an equal weight, in the Bluebook for the Federal Reserve’s FOMC meeting 
in May 2002 (Federal Reserve Board 2002) there is a description of a method involving what is arguably 
somewhat misleadingly called a “Perfect Foresight Policy” that minimizes an intertemporal forecast loss 
function with equal weight on inflation-gap and output-gap stabilization (and with a small weight on 
interest-rate smoothing). This method was used in the Bluebooks at the time to present policy alternatives 
for the FOMC. Svensson and Tetlow (2005) provide a detailed description of this method, which calculates 
optimal policy in the Federal Reserve’s FRB/US model using information from the Greenbook forecast. They 
argue that “Optimal Policy Projections” is a better name, since perfect foresight need not be assumed. 
Bluebooks and other material from the FOMC meetings are published with a five-year lag and are available 
at www.federalreserve.gov.

28 I use expressions such as “stabilizing the inflation gap” and “stabilizing the inflation-gap forecast” inter-
changeably. The conditional variance of the future inflation gap equals the squared inflation-gap forecast 
plus the variance of the forecast errors and the variance of the forecast errors is here considered exo-
genous.
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At the policy meeting of July 2009, the main repo-rate path entailed 

lowering the repo rate from 50 basis points (from the April 2009 decision) 

to 25 basis points and keeping it there through 2010. The low repo-rate 

path entailed lowering the repo rate to zero. The detailed discussion at 

the meeting is published in Riksbank (2009b), including arguments about 

the lower bound for the repo rate.29 

Finally, I would like to emphasize that these ex ante evaluations have 

the major advantage that they can be carried out on an ongoing basis in 

real time and that you do not need to wait several years to see the out-

comes for inflation and the real economy. It is hence possible to evaluate 

whether monetary policy is well-balanced currently, not only whether 

it was well-balanced in the past.  I would like to see competent ex ante 

evaluations become a lasting feature of the ongoing public debate on 

monetary policy so that they could constantly encourage the central 

banks to improve their policy and analysis. 

5. Consequences of low credibility of the repo-rate 
path

What are the consequences of market expectations of future repo rates 

that are higher than the published repo rate, the possible problem that I 

mentioned above at the end of section 3? Does it matter if market expec-

tations differ significantly from the repo-rate path? Figure 11 shows an 

attempt to answer that question. It also uses the graphs of mean squared 

gaps that I have introduced in section 4.

In panel a of figure 11, the black curve labeled Main shows the 

repo-rate path in the main scenario in the Monetary Policy Update of 

April 2009. The black curves labeled Main in panels c and d show the 

corresponding inflation and output-gap forecast, respectively, in the main 

scenario of the Update. The main-scenario forecasts reported by the Riks-

bank are conditional on the assumption that they are credible with the 

private sector, that is, that both the Riksbank and the private sector have 

equal mean forecasts of the repo rate, inflation and the output gap. The 

black inflation- and output-gap forecast in panel c and d can hence be 

interpreted as the Riksbank’s mean forecast under the assumption that it 

is believed by the private sector, in particular that the published repo-rate 

path is also the private sector’s mean forecast of the future repo rate.

29 At the meeting, I dissented in favor of the low repo-rate path, on the grounds that it would entail a better-
balanced monetary policy, with higher resource utilization and without inflation deviating too far from the 
target.
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As we have seen, the repo-rate path published in April was not credible 

with the market.  Instead, the market’s mean forecast was higher. Let 

me now for the sake of the argument assume that the market’s mean 

forecast is representative of the whole private-sector’s mean forecast 

of future repo rates. The light blue curve shown in panel a is similar to 

those private-sector (and market) expectations. We can now make three 

possible thought experiments. The first thought experiment is that the 

Riksbank publishes the repo-rate path of the Main scenario, that the pri-

vate sector believes in this repo-rate path, and that the Riksbank intends 

to implement the published repo-rate path, so the repo-rate path is the 

best mean forecast of future repo rates. Then the best mean forecasts of 

inflation and the output gap are given by the black curves of panel c and 

d, respectively. This is the main scenario of the April 2009 Update.

However, this first thought experiment is contra-factual, since the 

published repo-rate path is not credible. A second thought experiment 

Figure 11. Forecasts for the repo rate, inflation, and output gap with mean squared gaps, April 2009

Sources: Statistics Sweden and the Riksbank.
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is that the Riksbank would publish a repo-rate path in line with market 

expectations, that is a repo-rate path like the light blue curve labeled 

Market in panel a. Furthermore, I assume that the private sector con -

tinues to believe in this path, and finally that the Riksbank intends to 

implement the path, so that the path is the best mean forecast of the 

future repo rate. Finally, I assume that the economy’s sensitivity to chang-

es in the repo-rate path, and indeed the whole transmission mechanism, 

is correctly represented by the Riksbank’s DSGE model Ramses (Adolfson, 

Laséen, Lindé and Villani, 2007). This is hence an example of construct-

ing forecasts conditional on market expectations of the future policy rate, 

something that the Riksbank was doing before it started publishing its 

own repo-rate path in February 2007.

The Market repo-rate path is higher than the Main repo-rate path 

and hence represents a tighter monetary policy. This will result in a lower 

inflation and output-gap forecast. The light blue curves labeled Market in 

panel c and d show the corresponding inflation and output-gap forecast. 

Since the Market repo-rate path is substantially higher than the Main 

repo-rate path and given the sensitivity to interest-rate changes in Ram-

ses, the inflation forecast falls to almost minus 2 percent in 2010. The 

output-gap forecast falls to almost minus 7 percent in 2010.30 

The consequences for the inflation and output-gap forecast of this 

thought experiment are dramatic. One interpretation is that the market 

expectations of the future repo rate are so much higher than the Riks-

bank’s published repo-rate path that they are difficult to reconcile with a 

rational-expectations equilibrium of the Riksbank’s DSGE model Ramses. 

They require an extremely low inflation and output-gap forecast to make 

sense. That market expectations are extreme from the point of view of 

Ramses does not contradict but rather underscores the possibility that 

they are very problematic.

This second thought experiment is also contra-factual, since it 

assumes that the Riksbank intends to implement the Market repo-rate 

path. The third thought experiment is instead that the Riksbank publishes 

the Main repo-rate path and intends to implement it, but that the private 

sector does not believe so but instead believes in the Market repo-rate 

path. Under the assumption that the Riksbank actually implements the 

Main repo-rate path, the market will then be surprised in the beginning 

of 2010 when the Riksbank continues to follow the Main repo-rate path. 

Assume now that the market expectations shift down a bit but that the 

market still believes the Riksbank will follow a higher repo-rate path than 

the Main path, so that the market continues to be surprised when the 

30 The second thought experiment is constructed using the techniques of Laséen and Svensson (2009).
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Riksbank follows the Main repo-rate path. Under this assumption, the 

surprises of a lower repo rate and the gradual downward shifts of market 

expectations of the future repo-rate path will imply a less tight monetary 

policy. The best mean inflation and output-gap forecast is then given by 

the dark blue curves labeled Unanticipated in panels c and d.31 

This third thought experiment, where the Riksbank implements its 

announced repo-rate path but the private-sector remains sceptical, is 

probably the most realistic one of the three. In panel b, the mean squared 

gaps for the inflation- and output-gap forecasts for the three thought 

experiments are plotted. The negatively sloped line shows an isoloss line 

corresponding to λ equal to unity. We see that the Main thought experi-

ment stabilizes inflation and the output gap best, while Unanticipated is 

much worse, and Market is even worse. The difference between Unan-

ticipated and Main shows the cost of low credibility of the repo-rate path 

and points to the importance of making the announced repo-rate path 

credible so that market expectations are in line with it.

6. Conclusions and possible improvements

I have reviewed the development of the Riksbank’s transparency and 

communication since its independence in 1999. This development has 

led to the Riksbank being considered one of the world’s most transparent 

central banks. I have also examined the Riksbank’s record on the manage-

ment of market expectations of future policy rates after the publication 

of policy-rate paths in February 2007, with a focus on the new problems 

present since April 2009 and on possible explanations, consequences and 

remedies. Finally, I have discussed whether the Riksbank’s transparency 

and communication are sufficient for the effective accountability and 

evaluation of its monetary policy and demonstrated that tools are avail-

able for effective real-time evaluation of the Riksbank’s policy. 

What can be learned from the recent experience on how to make 

and keep the published repo-rate path credible with the market and the 

private sector? In my review of the Riksbank’s record on managing expec-

tations in Svensson (2009c), which included developments up to and 

including December 2008, I concluded that the Riksbank had overall been 

quite successful in managing expectations. Now, from April 2009 and 

thereafter, the record is different, with market expectations of future repo 

rates in 2010 and 2011 much above the repo-rate path. The new situa-

tion with a deep recession and very low repo rates has posed exceptional 

communication challenges for the Riksbank. The good principle of the 

31 The third thought experiment is constructed using the techniques of Leeper and Zha (2003).
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repo-rate forecast being a mean forecast and not an unconditional prom-

ise has been difficult to maintain. Statements about the lower bound for 

the repo-rate may have been interpreted as unconditional promises, and 

the explicit or implicit probability distribution of future repo rates that has 

been communicated has arguably been inconsistent with the published 

repo-rate path being the mean. 

One solution to such a problem might be to acknowledge that the 

lower bound for the repo rate is not known, that it is probably negative, 

and that it is soft and not hard. Given this, one could then communicate 

a probability distribution that is consistent with the published repo-rate 

path being the mean (the required probability distribution is likely to be 

asymmetric). Alternatively, one could acknowledge that the published 

repo-rate path temporarily should be seen as a modal repo-rate path and 

that the mean repo-rate path is higher, and then condition the forecasts 

of inflation and the real economy on that higher mean repo-rate path (in 

which case they would be lower). Lending at longer maturities at a fixed 

rate may serve to bring down both interbank rates and repo-rate expecta-

tions in a situation like this, although any limits on the lending and over-

subscription may reduce the effect. 

However, the market expectations for the repo rate in 2010 and the 

beginning of 2011 are so much above the published path that they can 

hardly be explained by lower-bound issues alone. By publishing a forecast 

for inflation and the real economy conditional on those market expecta-

tions, an exercise similar to the second thought experiment in section 5, 

the Riksbank could perhaps convincingly show that such a monetary 

policy would lead to very undesirable outcomes for inflation and the real 

economy and therefore was unlikely to be followed by the Riksbank. 

Maybe there are good reasons to regularly publish forecasts conditional 

on both market expectations and the Riksbank’s own repo-rate path 

when there are risks of a sizeable difference between the two. 

Standard forecasts at the Riksbank and by the main model Ramses 

are explicitly or implicitly made under the assumption of rational expecta-

tions, including that the Riksbank’s and the private sector’s expectations 

and views of the economy are the same and based on the same informa-

tion. The discrepancy between market expectations and the repo-rate 

path after April 2009 points to the need to be able to analyze, explain 

and handle situations with non-rational and non-homogeneous expec-

tations. Situations with different private-sector views from those of the 

Riksbank about inflation and economic developments also call for such 

analysis, as well as situations with heterogeneous expectations between 

different private-sector agents. More information about the expectations 

and forecasts of different economic agents would be useful, for instance 
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in the form of more questions asked in the surveys that the Riksbank 

commissions from Prospera.

Regarding whether Riksbank transparency and communication is suf-

ficient for the effective accountability and evaluation of its monetary poli-

cy, I have shown that policy alternatives can be illustrated in a graph with 

mean squared gaps of the inflation-gap and output-gap forecasts along 

the axes. This makes it possible to assess how alternative repo-rate paths 

succeed in stabilizing inflation around the target and resource utilization 

around a normal level, conditional on the initial state of the economy and 

the outlook for important exogenous variables. In particular, it can be 

assessed whether the Riksbank’s policy decision is efficient, in the sense 

of not wasting an opportunity to stabilize inflation without destabiliz-

ing resource utilization, and vice versa, and whether the policy decision 

results in a well-balanced policy, in the sense of a reasonable compromise 

between the stability of inflation and the stability of resource utilization. 

In particular, such evaluations can be performed in real time by outside 

observers. For this, it is crucial that the Riksbank publishes forecasts for 

alternative repo-rate paths and not just one main scenario. The Riksbank 

may also want to follow the example of Norges Bank (and the Federal 

Reserve, to judge from five-year old bluebooks) and generate policy alter-

natives by optimal policy projections. 

In this context, and in general, since flexible inflation targeting aims 

at stabilizing both inflation around the target and resource utilization 

around a normal level, I believe that it is very important that the Riksbank 

develops better estimates and better forecasts of resource utilization, 

including estimates and forecasts of potential output, and transparently 

publishes and explains them.

Appendix. Major Events in Riksbank 
Communication

January 1993. The Riksbank announces the inflation target of 2 percent, 
to be applied from 1995.

October 1993. The Riksbank starts to publish the report Inflation and 
Inflation Expectations in Sweden, which includes a discussion of the 
inflation pressures.

June 1995. The Riksbank starts to publish approximate inflation forecasts 
under the assumption of a constant repo rate in Inflation and Infla-
tion Expectations in Sweden.

March 1996. The report Inflation and Inflation Expectations in Sweden is 
renamed Inflation Report. 
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December 1997. The Riksbank starts to publish more precise inflation 
forecasts in the Inflation Report. 

January 1999. The new Executive Board announces that the minutes of 
the monetary-policy meetings shall be published. 

February 1999. The Riksbank publishes a clarification of the monetary-
policy framework. 

March 2005. The Riksbank starts to publish an alternative forecast under 
the assumption of a repo-rate path given by implied market forward 
interest rates. The horizon for this forecast is lengthened to three 
years. 

October 2005. The Riksbank starts to publish a main scenario in the Infla-
tion Report under the assumption of implied forward rates and a 
horizon of three years. 

May 2006. The Executive Board publishes the document Monetary Policy 
in Sweden, which describes the monetary-policy objectives and strat-
egy and replaces the clarification of February 1999. 

February 2007. The Riksbank starts to publish a repo-rate path. The Infla-
tion Report is renamed Monetary Policy Report and includes an 
extensive explanation of the monetary-policy decision. The Riksbank 
also starts to publish more explicit and extensive alternative scenarios 
for the repo-rate path and under alternative assumptions about the 
future development of important national and international variables. 

May 2007. The Riksbank announces that press conferences will be held 
after each monetary-policy meeting, that no information about the 
repo-rate decision will normally be conveyed before monetary-policy 
meetings and that the minutes of monetary policy meetings will be 
attributed. 

September 2007. The Riksbank announces that it will, from December 
2007, publish a repo-rate path at each of the six monetary-policy 
meetings, not only after the three meetings at which a Monetary 
Policy Report is published. 

May 2008. The Riksbank announces an updated communication policy 
for all Riksbank activities, including monetary policy. Before mone-
tary-policy meetings, some public comments on data and outcomes 
relative to previous Riksbank forecasts and on policy trade-offs may 
be now given, but no indication of the coming repo-rate decision.

April 2009. The Riksbank decides to publish how individual members 
voted at the same time as the monetary-policy decision is 
announced. This makes it immediately apparent whether the decision 
was unanimous or whether there were any reservations. Any reserva-
tions are published with names and short explanations.
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Jan F. Qvigstad*, Deputy Governor , Norges Bank,

Comment regarding Lars E.O. Svensson’s lecture “Policy expectations and 

policy evaluations: the role of transparency and communication” 

1. Introduction 

In his contribution, Lars Svensson talked about communication, credibility 

and the evaluation of monetary policy. He uses the Riksbank as an exam-

ple, but also discusses more general problems for central banks with the 

ambition of influencing expectations of the future interest rate1. I will not 

examine the Riksbank’s valuations in my commentary, but will elucidate 

similar problems on the basis of the experience we, in Norges Bank, have 

of interest rate forecasts. 

2. When does the interest rate path “look good”?  

Svensson addresses the issue of whether monetary policy is well-bal-

anced, not just ex post, after the event, but also ex ante. In his presen-

tation, he presents a system for the evaluation and ranking of different 

policy alternatives. The system involves employing Taylor diagrams to 

evaluate whether one interest rate forecast gives smaller fluctuations in 

inflation and the real economy than another. If a forecast indicates an 

inflation rate closer to the target at the same time as it indicates a smaller 

production gap during a forecast period, this forecast is chosen. On other 

occasions, the choice between two interest rate forecasts can involve 

more conflict. The forecast chosen depends upon the decision-maker’s 

preferences and the considerations deemed to be most important.  

I am in complete agreement with Lars Svensson’s statement that 

decision-makers must proceed from their own preferences when ranking 

different policy alternatives. Sometimes decision-makers wish to keep the 

interest rate high, and sometimes we prefer a low interest rate. However, 

it is equally important to consider these preferences over time – that is, to 

have a system to control whether the main scenario in a report is based 

on the same preferences as the main scenario in the previous report. If 

preferences are first formalised into a loss function, it becomes compara-

tively simple to find the optimal interest rate path for a given model. In 

* Contact: Jan F. Qvigstad, Deputy Governor, Norges Bank, PO Box 1179, Sentrum, N-0107 Oslo, Norway. 
E-mail: jan.qvigstad@norges-bank.no. This text may deviate from the actual presentation. 

1 Cf. Woodford’s (2005) formulation: “For not only do expectations about policy matter, but … very little 
else matters.” 



E C O N O M I C  R E V I E W  1 / 2 0 1 080

such a case, the choice of interest rate path depends upon the prefer-

ences of the decision-maker. It is, naturally, possible for a decision-maker 

to change preferences over time, but I generally like the starting point of 

the analysis to be formed by the same set of preferences that were most 

recently used as a basis. This also contributes to keeping communications 

free of contradictions over time. 

 

3. Criteria for a “good” interest rate path 

Inspired by Svensson, Norges Bank has developed a set of criteria to iden-

tify a “good” interest rate path. These criteria, which are presented in Fig-

ure 1, are intended to make it easier for external parties to understand our 

reasoning – in addition to this, however, the criteria also set the agenda 

for internal discussions.2 

figure 1: norges bank’s criteria for a “good” interest rate path 

1. Stabilisation of inflation close to the target

2. Reasonable balance between inflation and output gap

3. Caution and freedom from contradictions

4. Robustness

5. Cross-checking is performed

 
The first criterion for a good interest rate path is that the interest rate 

should be such that inflation, following a shock, can return to the inflation 

target over the medium term. Its primary aim is to ensure the fulfilment of 

the inflation target. The second criterion refers to the flexibility of inflation 

management. The target can be achieved by many strategies – but which 

strategy should we choose? The criteria encourage us to prioritise the 

selection of an interest rate path that also stabilises the development of 

production and employment.   

So far, we are following Svensson’s theoretical model quite well, 

although we have deviated somewhat from the analytical apparatus he 

presents in his article. The most important difference is that we have cho-

sen to aim directly at the target and to utilise a loss function to describe 

monetary policy. The method proposed in the article only becomes mean-

ingful if the policy is first described using various rules, and the loss is 

thereafter calculated with the aid of the loss function.  

 

2 See Holmsen et al. (2008) for a discussion of the implementation and communication of optimal monetary 
policy.  
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As the model, first and foremost, is a model, and reality, first and fore-

most, is reality, a degree of customisation is required to get model and 

reality to fit together. Consequently, we have a few additional criteria. 

These criteria are necessary as we are uncertain of our models and can-

not always take confidence in monetary policy for granted. These do not 

conflict with Svensson's monetary policy research but should be seen as 

forming a bridge between model and reality.  

Let me demonstrate the manner in which the criteria were employed 

in the work of preparing the monetary policy report last March by briefly 

describing the intellectual process involved. The figure I will use is an 

abstraction, but serves to illustrate the working method. If only the first 

and second criteria are utilised, our valuation of the current situation and 

the forecasts – with inflation below target and a large negative output 

gap – may indicate that the interest rate should be set at a very low or 

even negative level towards the end of 2009. This is illustrated by the 

light blue line in Figure 2. However, we chose not to take such a drastic 

approach, due to the Executive Board’s consideration of the other criteria. 

The third criterion says that we should consider previous patterns of 

action and that, as a rule, the interest rate should only be changed gradu-

ally. Placing an emphasis on interest rate smoothing in the loss function 

(i.e. criteria 1+2+3) gives us the black line. This interest rate path is still 

very low – lower than the path actually chosen. 

The fourth criterion says that monetary policy should be robust, 

while the fifth criterion says that cross-checking should be performed. In 

the prevailing turbulent economic situation, we were uncertain whether 

we had an accurate model of the Norwegian economy and wished to 

protect ourselves against errors in the model. In an economy in which 

Figure 2. Alternative interest rate paths
Quarterly figures on an annual basis, as a percentage, Q1 2008 – Q4 2012

Criteria 1 and 2 Criteria 1, 2 and 3 Taylor rule MPR Jan 09

-3

-1

1

3

5

7

-2

0

2

4

6

2008 2009 2010 2011 2012



E C O N O M I C  R E V I E W  1 / 2 0 1 082

unemployment lies at around three per cent and inflation lies on target, 

we considered that reducing the interest rate all the way to zero would be 

an excessive measure. 

A practical adjustment to the uncertainty in the model is to cross-

check it against simple monetary policy rules, such as the Taylor rule (cri-

terion 5). In addition to the normal Taylor rule, we usually utilise a variant 

in which international interest rates are included, together with a variant 

in which the output gap is replaced by GDP growth. If we had followed 

the Taylor rule without variation, the forecast would have looked approxi-

mately similar to the grey line in the diagram, i.e. considerably higher than 

the interest rate path chosen. At the same time, a higher interest rate path 

would result in a more negative output gap and inflation gap. Inflation 

would not reach its target for another ten years.  

Using the criteria as a foundation provides us with an interest rate 

interval in which the optimal policy (with interest rate smoothing) forms 

the lower limit and the Taylor rule forms the upper limit. After a collective 

assessment, we arrived at an interest rate forecast equivalent to the dark 

blue line. As a rule, interest rate decisions are taken on the basis of discus-

sions by the Executive Board. This is also the case in Norway. Criteria 3, 4 

and 5 introduce conditions that cannot easily be observed. This requires 

us to use our judgement. The criteria help avoid contradictions and aid in 

the structuring of discussions.  

The Riksbank also uses its judgement in the selection of interest rate 

forecasts. However, Svensson does not discuss possible weaknesses in the 

macroeconomic model. In Figure 10, he demonstrates how the different 

interest rate forecasts, which differed by approximately half a percentage 

point last summer, can result in differences in inflation of nearly four per-

centage points by as soon as next autumn. The monetary policy seems to 

be having a very powerful impact. It would be interesting to hear whether 

Svensson considers it to be robust to rely so heavily on such a model 

in setting the interest rates, as well as how possible errors in the model 

should be counteracted. 

We have also found that the opinions of market actors may differ 

from ours, particularly as regards developments slightly further away in 

time. There may be various causes for such differences and Svensson 

discusses several of these. It would also be interesting to study the volatil-

ity arising when major macroeconomic disruptions are made public. We 

would like there to be less volatility around the interest rate meetings 

and for any relative surprises to be shifted to the dates for new macro-

economic data. Solberg-Johansen (2008) – who was awarded the Bertil 

Ohlin scholarship for outstanding research in international economics by 

the Stockholm School of Economics – investigates volatility in the yield 
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curve. She finds a certain degree of support for the suggestion that vola-

tility has declined in conjunction with interest rate meetings, but finds no 

strong evidence to suggest that volatility on the fixed income market has 

changed in conjunction with the publication of new data since we started 

publishing interest rate forecasts. Another example that it may be benefi-

cial to examine in more depth is Ehrmann and Fratzscher’s (2007) analysis 

of the development of US market interest rates between interest rate 

meetings during two different communication orders. 

4. Conclusion 

In conclusion, I would like to agree with Blinder et al. (2008), who wrote 

“… the publication of projected paths for the central bank’s policy rate 

appears to be the “new frontier” in central bank communication. But it 

has been practised in so few countries for so few years that we have little 

empirical knowledge of its effects as yet. As more data accumulates, this 

should be a high-priority area for further research.” It is reassuring to see 

that Lars Svensson has started this important work.
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