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E[SecWed LQfOaWLRQ LQ WKe eXUR aUea: 
PeaVXUePeQW aQd SROLc\ UeVSRQVeV 

By Ricardo Reis1 

AbVWUacW 

Measures of expected inflation from both surveys and market prices provided valuable 
signals during the 2021-22 rise in euro area inflation. Combining these measures, as 
opposed to picking just one, and looking at distributions, as opposed to only measures 
of central tendency, showed a sustained drift upwards in inflation expectations since 
the middle of 2021. In June of 2022, these measures point to an expected gradual 
decline in inflation over the next two years, and a small risk to the credibility of the 
ECB¶V LQfOaWLRQ WaUgeW. A baseline model suggests that a central bank should respond 
to these measures by raising interest rates. How much and how fast depends on how 
it assesses the source of the shock and how expectations are linked to actions. 

1 IQWURdXcWLRQ 

Both academics and policymakers closely follow measures of expected inflation. Yet, 
it is sometimes argued that these measures are too noisy to be useful, that surveys 
reflect the cluelessness of the population about inflation, and that market prices are 
driven by liquidity factors and distortions. This paper provides some answers to three 
related questions: 

x DLd PeaVXUeV Rf e[SecWed LQfOaWLRQ fRUeVKadRZ, RU dLd WKe\ aW OeaVW VeQVLbO\ 
fROORZ, WKe OaUge LQcUeaVe LQ eXUR aUea LQfOaWLRQ LQ 2021-22? 

x WKaW LV e[SecWed LQfOaWLRQ LQ WKe eXUR aUea LQ JXQe Rf 2022, aQd ZKaW cKaOOeQgeV 
dReV LW SRVe fRU WKe ECB? 

x GLYeQ WKe QRLVe LQ PeaVXUeV Rf e[SecWed LQfOaWLRQ, VKRXOd PRQeWaU\ SROLc\ LgQRUe 
WKeVe PeaVXUeV ZKeQ cKRRVLQg QRPLQaO LQWeUeVW UaWeV? 

Section 2 looks at data to answer the first two questions, while section 3 writes a 
simple canonical model to answer the third. Section 4 concludes with general answers 
to questions on the role of inflation expectations in monetary policy. 

 
1  A.W. PKLOOLSV SURfeVVRU aW WKe LRQdRQ ScKRRO Rf EcRQRPLcV. I WKaQN MaULQa FeOLcLaQR, SaORPp FRfaQa, 

aQd BRUXL ZKX fRU UeVeaUcK aVVLVWaQce. 



 

ECB FRUXP RQ CeQWUaO BaQNLQg, JXQe 2022 
 

345 

2 MeaVXULQg e[SecWed LQfOaWLRQ 

There are three well-established alternative ways to measure inflation expectations.2 

The first is to ask ordinary people in surveys. For the euro area, the best source of 
publicly available data today is the Bundesbank online survey of consumers, 
conducted since January of 2019, which has expectations for inflation 1, 3, 5, and 10 
years ahead. In survey data, you always worry about biases coming from personal 
experiences, overreaction to news, and inattention, especially after twenty years of 
stable inflation. The signal-to-noise ratio is small. Moreover, while people seem to 
make the distinction between 1-year ahead and longer horizons, the forecasts for 3, 5, 
or 10-years ahead are often the same, as people do not really distinguish between 
them. 

Second, you can ask people whose job is, at least in part, to forecast inflation. The 
best euro area data probably comes from the ECB¶V VXUYe\ Rf SURfeVVLRQaO 
forecasters, available since the first quarter of 1999. This has more signal to noise and 
usually provides better forecasts than household¶V answers. However, it suffers from 
the strategic behaviour of the respondents, who do not want to be so far off from 
others that they are branded as out of touch, while still wanting to be slightly different 
to signal they have private information. It also suffers from conformism, as many of 
these professionals spend much time in conferences with policymakers listening to 
common arguments. More worryingly, if we look at the record of the large turning 
points in US inflation---the great inflation of the 1970s, and its sharp reduction during 
Volcker---bRWK WLPeV, SURfeVVLRQaOV ZeUe Za\ Rff, addLQg OLWWOe WR WKe ceQWUaO baQN¶V 
poor forecasts at the time.3 

Third and finally, you can turn to asset prices. In the euro area, there are data on both 
inflation swap contracts and options. One difficulty here is how to extract 
compensation for risk, especially since we know from other asset prices that the price 
of risk fluctuates widely. Another problem is that the signal from prices is polluted by 
trading frictions and liquidity factors, while measuring payoffs and horizons takes 
some care. 

2.1 OQe-\eaU aKead eXUR aUea LQfOaWLRQ e[SecWaWLRQV 

Chart 1 plots euro area inflation expectations data one-year ahead, since the start of 
2021 and until June of 2022. The household expectations, which have their level 
adjusted for biases and overreaction using a formula from Reis (2020), were the first to 
start drifting upwards. They were rising already in the middle of 2021 and have gone 
up ever since. Markets were close behind, and since the start of 2022 have risen more 
aggressively, perhaps because the Russian invasion of the Ukraine has increased the 
chances of a recession at the same time as inflation is high, raising risk compensation. 

 
2  AVLde fURP VXUYe\V Rf KRXVeKROdV aQd SURfeVVLRQaOV, UeVeaUcK RYeU WKe OaVW feZ \eaUV KaV Pade gUeaW 

adYaQceV LQ VXUYe\LQg fLUP PaQageUV aV ZeOO (CaQdLa eW aO, 2021). TKeVe VXUYe\V aUe QRW SXbOLcO\ 
aYaLOabOe \eW, aQd VWLOO KaYe VKRUW WLPe VaPSOeV, bXW VRRQ WKe\ VKRXOd becRPe a UeOLabOe fRXUWK VRXUce Rf 
daWa. 

3  See ReLV (2021) fRU a dLVcXVVLRQ Rf e[SecWaWLRQV aURXQd WKeVe WXUQLQg SRLQWV. 
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The professionals have been, for the most part, useless in keeping up with the 
increase in inflation that happened in the last twelve months. 

ChaUW 1 
OQe-\eaU aKead eXUR aUea LQfOaWLRQ e[SecWaWLRQV 

CHQWUDO WHQGHQF\ PHDVXUHV 
(SeUceQWage, HRXVeKROdV: PRQWKV; PURfeVVLRQaOV: TXaUWeUV; MaUNeW: daLO\) 

 

SRXUceV: BXQdeVbaQN KRXVeKROd SaQeO VXUYe\, ECB SXUYe\ Rf PURfeVVLRQaOV, BORRPbeUg fRU 1-\eaU LQfOaWLRQ VZaS UaWe  
NRWeV: TKe KRXVeKROd adMXVWed PeaQ LV gLYeQ b\ WKe fRUPXOa: AYeUage ± SWaQdaUdDeYLaWLRQ (0.5 SNeZQeVV)^0.5, ZKeUe WKe PRPeQWV 
aUe caOcXOaWed XVLQg WKe ZKROe VaPSOe, VR WKLV VKLfWV WKe VeULeV dRZQZaUdV UeOaWLYe WR WKe RULgLQaO daWa. 

We already know how much inflation has risen in these past eighteen months, and 
what it will likely be over the next six months. Therefore, we can already conclude that 
household surveys and market prices were quite useful in spotting the extraordinary 
rise in inflation during this period. Policymakers, academics, or commentators that 
ignored or undermined the value of these data, were wrong to do so, especially as 
they were more on track than were the forecasts from many central bank models or 
from surveys of professionals. 

What do the data suggest for the next twelve months? In May and June, as European 
monetary policy started talking of tightening, market expectations have stabilized, or 
slightly reverted. The data on household expectations has still not been released. Only 
in a few months, looking at these two series, will we be able to see if this is a true 
inflection, but at least the data tentatively suggests that the upward drift has halted. 

2.2 FLYe-\eaU aKead eXUR aUea LQfOaWLRQ e[SecWaWLRQV 

Chart 2 shows data for the harder, but perhaps more useful, question of what inflation 
will be over the next five years. These data can tell us whether inflation expectations 
are anchored, because averaging over five years may take out conflicting 
interpretations of current events and transitory shocks. 
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ChaUW 2 
FLYe-\eaU aKead eXUR aUea LQfOaWLRQ e[SecWaWLRQV 

CHQWUDO WHQGHQF\ PHDVXUHV 
(SeUceQWage, HRXVeKROdV: PRQWKV; PURfeVVLRQaOV: TXaUWeUV; MaUNeW: daLO\) 

 

SRXUceV: BXQdeVbaQN RQOLQe SaQeO Rf KRXVeKROdV, ECB SXUYe\ Rf PURfeVVLRQaOV, BORRPbeUg fRU 1-\eaU LQfOaWLRQ VZaS UaWe  
NRWeV: TKe KRXVeKROd adMXVWed PeaQ LV gLYeQ b\ WKe fRUPXOa: AYeUage ± SWaQdaUdDeYLaWLRQ (0.5 SNeZQeVV)^0.5, ZKeUe WKe PRPeQWV 
aUe caOcXOaWed XVLQg WKe ZKROe VaPSOe. 

The pattern in the household survey data is quite similar to the one-year ahead data. It 
started rising in the second half of 2021 and, once it did, it rose steadily and 
persistently for many months in a row. Markets again followed closely behind, 
especially since January of 2022, and have stabilized or reverted since May of 2022. 
Again, professionals¶ fRUecaVWV barely changed. Altogether, there seems to have been 
a de-anchoring upwards starting towards the end of 2021, with the more recent data 
faintly suggesting that the worst may have been reached. 

2.3 CRPbLQLQg PeaVXUeV 

Which of these three measures is the best? In my view, this is the wrong question to 
ask. Instead, one should rather ask how to combine them to obtain more accurate 
signals than those from each individual series. Chart 3 does so by using the statistical 
model developed in Reis (2020). This model treats the data from the surveys as being 
biased, over-reacting to events, and sluggish on average; it treats the professional 
medians as being potentially far from the marginal informed agent; and it treats the 
market data as being sensitive to news but filled with noise. The model adjusts the 
data on averages for these features, complementing it with data on second and third 
moments to capture disagreement. Aside from parameters measuring the extent of 
each of these properties of the data, it produces a measure of underlying fundamental 
expected inflation. Chart 3 plots 5-year ahead expected inflation for the euro area. 
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ChaUW 3 
FXQdaPeQWaO e[SecWed eXUR aUea LQfOaWLRQ fLYe \eaUV aKead 

CRPELQLQJ VXUYH\ DQG PDUNHW GDWD XVLQJ WKH RHLV (2020) PRGHO 
(SeUceQWage, TXaUWeUV) 

 

SRXUceV: OZQ caOcXOaWLRQV. 
NRWeV: EacK KRUL]RQWaO gULdOLQe cRUUeVSRQdV WR 1% LQfOaWLRQ. 

Purposefully, the chart does not include a label in the vertical axis, even if each tick 
and gridline indicate 1% units. The reason is that the measurement model delivers 
estimates of how expected inflation has changed from the starting point, but not of 
what that starting point is. So, if you think that, at the end of 2020, inflation 
expectations in the euro area were firmly anchored at the 2% inflation target of the 
ECB, then the chart says that in 2022Q2 they are now about 5%. If instead you think 
they were anchored at 1% in 2020, following the undershooting of inflation of the 
previous years, then, in mid 2022, they are about 4%. Even discounting for a possible 
increase in compensation for inflation risk of 1%, which seems to me like an upper 
bound, then the expected inflation anchor is today between 3% and 4%, 
uncomfortably above the 2% target. 

The chart shows that there were two key periods in this rise: in the Fall of 2021 and in 
the Spring of 2022. Looking at the data inputs behind these estimates, in the Fall of 
2021 there was an increase in disagreement within households, measured by both 
standard deviation and skewness, even as the median was only slightly higher. At first, 
the model puts some weight into this being noise, or an over-reaction. But as soon as 
the median started rising and, especially, market prices started rising as well, the 
model revises sharply upwards the view that expected inflation was now higher. In the 
Spring of 2022, market expected inflation jumped upwards, while disagreement in 
household surveys fell. The model interprets this as expectations becoming anchored 
at a higher value. 
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ChaUW 4 
FLYe-\eaU aKead e[SecWed eXUR aUea LQfOaWLRQ b\ GeUPaQ KRXVeKROdV 

FUHTXHQF\ GLVWULEXWLRQ RI UHVSRQVHV 
(deQVLW\, SeUceQWage) 

 

SRXUce: BXQdeVbaQN RQOLQe SaQeO Rf KRXVeKROdV 
NRWeV: LQfOaWLRQ LQdLcaWRUV WUXQcaWed WR YaOXeV LQ UaQge [-12,12], ZeLgKWed daWa. 

2.4 IQVSecWLQg WKe dLVWULbXWLRQV aQd WKe SOaXVLbLOLW\ Rf WKe eVWLPaWeV 

Finally, digging a little deeper into the data, chart 4 plots histograms of the 
Bundesbank online household survey data one year apart, in March of 2021 and 
March of 2022. Expectations are unanchored in two senses. First, because the 
distribution in 2022 is more spread out than in 2021. Second, because the distribution 
has decisively shifted to the right by 1.5% to 2%. The glass half full is that we do not 
see the elevated disagreement that presages further increases in expectations. The 
glass half empty is that they seem anchored near 4%. 

We already saw how the 1-year ahead expectations of households were sensible and 
useful over the past 18 months; what about these longer-horizon forecasts? Take the 
following forecast for the path of inflation between 2022 and 2026: 8%, followed by 
5%, then 3%, and finally two years of 2%. Since 8% this year already seems likely, this 
is a plausible forecast of the persistence of inflation shocks. The corresponding 
average over 5 years is 4%, precisely what households are expecting. 

If inflation is 8% this year, then a 4% average may be as good as it gets for a central 
bank that targets inflation (as opposed to the price level) and that does not want to 
overshoot the inflation target on the way down. Under the inflation path of the previous 
paragraph, expectations of 5-year ahead inflation would come down quickly to be back 
on target by the end of 2023. However, as I noted, in their answers to the surveys, 
people do not distinguish well between 5-years ahead and 10-years ahead. If they 
expect 4% inflation on average over, say, the 5-year-5-year period, this would be a 
disaster for the ECB given its inflation target and it would have lost its credibility. To 
evaluate if it is so, we must move away from survey data and towards market prices. 
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2.5 MeaVXULQg WKe cUedLbLOLW\ Rf WKe LQfOaWLRQ WaUgeW 

Chart 5 shows a measure of the ECB¶s credibility, the 5-year-5-year expected inflation 
from inflation swaps. After 5 years, all transitory effects of current shocks should be 
gone. In theory, this measure should be close to a horizontal line at 2%, with a 
variance due solely to changes in the price and quantity of inflation risk. Arguably, it 
was so before the pandemic, although there was a shift down around 2014, which I 
would interpret as a slight decline in expectations under the 2% target. 

ChaUW 5 
E[SecWed eXUR aUea LQfOaWLRQ 5-\eaU-5-\eaU aKead 

FURP PDUNHW SULFHV RQ LQIODWLRQ VZDSV 
(SeUceQWage, PRQWKV) 

 

SRXUceV: BORRPbeUg. 
NRWeV: TKeVe aUe QRW adMXVWed fRU ULVN cRPSeQVaWLRQ. 

Throughout the last eighteen months, this measure has risen by 1.2%. Some of it may 
be welcome, if it involves a re-anchoring at 2%. Some of it is surely an increase in 
compensation for risk, as even a short period of stagflation became likely. (If so, this 
should not be treated as noise to filter out, since it has important consequences for 
monetary policy.) Overall, this figure does not support a panic about inflation, but a 
moderate concern. 

Chart 6 digs deeper by looking at the distributions of outcomes, extracted from option 
prices in markets. Two large caveats to these numbers are that: (i) because the 
options are for the 10-year horizon, not 5-year-5-year, they confuse the persistence of 
the current shock with the credibility of the ECB, and (ii) compensation for inflation risk 
is included. Still, the shift in the mean mirrors the one in chart 5. More interesting, the 
shift to the right in the distribution over the last eighteen months came also with an 
increase in its spread. Uncertainty seems to have risen. From the perspective of the 
ECB, of particular concern is the right-tail of this distribution. 
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ChaUW 6 
PURbabLOLW\ deQVLWLeV fRU 10-\eaU-aKead eXUR aUea LQfOaWLRQ 

E[WUDFWHG IURP RSWLRQ SULFHV 
(deQVLW\, XQLWV) 

 

SRXUceV: BORRPbeUg daWa RQ SULceV Rf LQfOaWLRQ VZaSWLRQ cRQWUacWV. 
NRWeV: See HLOVcKeU, RaYLY, aQd ReLV (2022) fRU deWaLOV. 

Chart 7 looks at the right tail only and deals with these two caveats by adjusting for 
horizon and risk using the methods in Hilscher, Raviv and Reis (2022). There was a 
clear increase in the probability of a high-inflation disaster around December of 2021 
and January of 2022, from 0% to around 5-10%. Since then, there has been little 
change. Month-to-month fluctuations in these estimates of a few percentage points 
are likely best ignored, given measurement error and liquidity shocks to these 
markets. Instead, a clear change in regime, almost like a step-function, should be paid 
close attention to as a sign of cracks in the ECB¶V cUedLbLOLW\. OQ WKe RQe KaQd, chart 7 
is worrying: any self-respecting central bank would want those estimates to be close to 
zero. On the other hand, with all the shocks of the past twelve months to inflation, 
maybe 5-10% is as good as one could hope for. 
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ChaUW 7 
PURbabLOLW\ Rf a 5-\eaU-5-\eaU KLgK-LQfOaWLRQ dLVaVWeU 

IQIODWLRQ DERYH 4% RU 5% RQ DYHUDJH RYHU 5 \HDUV 
(SeUceQWage, PRQWKV) 

 

SRXUceV: HLOVcKeU, RaYLY, aQd ReLV (2022). 
NRWeV: See HLOVcKeU, RaYLY, aQd ReLV (2022) fRU deWaLOV. 

2.6 CRQcOXVLRQV fURP WKe daWa 

It is unfortunately still too common to dismiss data from household surveys because 
the data are noisy, and people have little idea of what inflation is or what is going on 
with monetary policy. Likewise, data from market prices can be dismissed by concerns 
about the liquidity of markets or about the irrationality of the traders behind them. Yet, 
the experience of the last year confirms that noise, biases, and inattention may all be 
present, and yet survey data is very useful. The data gave sensible estimates 
throughout this period, and points to clear dangers ahead. Even if in normal times, the 
data adds little to other sources of information, during turning points in inflation 
dynamics, survey data become invaluable. 

Market prices likewise gave sensible estimates in the last twelve months. Combining 
them with surveys delivered solid estimates of expected inflation. Looking forward, the 
probabilities of inflation disasters point to people being willing to put money to insure 
against the possibility that the ECB¶V LQfOaWLRQ WaUgeW LV QRW cUedLbOe. FRU WKe QeaU fXWXUe, 
the data suggests concern, but not panic. 

3 SKRXOd a ceQWUaO baQN acW LQ UeVSRQVe WR eVWLPaWeV Rf 
LQfOaWLRQ e[SecWaWLRQV? 

An inflation-targeting central bank should, of course, care about expectations as a 
measure of its performance. A different question is whether it should change policy in 
response to these data. Answering it requires a model with which to study policy. This 
section uses the textbook simple new Keynesian model to do so, although the points I 
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will make are broad enough that they probably extend to other models of monetary 
policy.4 

The model has three equations, a Phillips curve, an Euler equation, and a monetary 
policy rule: 

௧ߨ ൌ 𝐸௧ሺߨ௧ାଵሻ ൅ 𝜅𝑦௧ ൅ 𝑧௧ 

𝑦௧ ൌ ߱௬𝐸௧ሺ𝑦௧ାଵሻ െ ߱ሺ𝑖௧ െ 𝐸௧ሺߨ௧ାଵሻ ൅ 𝑎௧ሻ 

𝑖௧ ൌ തߨ ൅ ߶ሺߨ௧ െ തሻߨ ൅ ߶௬𝑦௧ 

Where the three variables are inflation (St), the output gap (yt) and the nominal interest 
rate (it). There are also two exogenous, mean zero, i.i.d. supply shocks: to productivity 
(𝑎௧) and to markups (zt). All parameters are in Greek letters and are positive. A slight 
change relative to the textbook model is that Zy < 1, as in TANK models (Bilbiie, 2021). 
The inflation target is ߨത, and the parameters I and Iy define how policy is conducted, 
in terms of the pROLc\ UaWe¶V reactions to inflation and the output gap, respectively. 

3.1 SROXWLRQ XQdeU UaWLRQaO e[SecWaWLRQV 

With rational expectations, the solution for inflation is: 

π୲ െ πഥ ൌ
െκa୲ ൅ ቀϕ୷ ൅ 1

ωቁ z୲

ϕ୷ ൅ 1
ω ൅ κϕ

 

Since the supply shocks, 𝑎௧ and zt, are short-lived, so is the deviation of inflation from 
target. Expected inflation, one or many periods ahead, is solidly anchored, equal to the 
inflation target. 

A supply shock that lowers the productive capacity of the economy temporarily (a 
lower 𝑎௧) will raise inflation above target. Central bankers that are very committed to 
their target, in the sense of being very responsive to rises in inflation in setting interest 
rates (a very high I), would prevent this increase in inflation. In this model, because of 
WKe ³dLYLQe coincidence,´ WKLV ZRXOd aOVR NeeS WKe RXWSXW gaS cORVe WR ]eUR. TLgKWeU 
monetary policy lowers output, but since potential output is also lower, both stay in 
line. 

A supply shock that instead raises the gap between the efficient and the potential 
output in the economy (a higher zt) also raises inflation above target. However, it 
comes now with a recession, a negative yt. The key parameter is Iy on how dovish the 
central bank is. A higher Iy, or a more output-focused central bank, will keep interest 

 
4  See EXVeSL aQd PUeVWRQ (2018) aQd AQgeOeWRV aQd La¶O (2020) fRU VWXdLeV Rf WKe LQWeUacWLRQ beWZeeQ 

LQfOaWLRQ e[SecWaWLRQV aQd RSWLPaO PRQeWaU\ SROLc\. 
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rates close to unchanged, and let inflation rise almost one to one with the shock, while 
output stays high, near potential. A hawkish central bank instead would tighten, 
keeping inflation nearer the target but with a potentially large recession. 

From the lenses of rational expectations, the ECB¶V cKRLce WR NeeS LQWeUest rates 
unchanged over the last year would reflect both: (i) being very resolute that the supply 
shocks hitting the economy are of the zt kind, and (ii) being exceptionally dovish.5 But 
expectations play no role in this story, because this is what rational expectations 
dictates: only fundamental shocks matter. 

3.2 E[SecWaWLRQV affecW SROLc\ bXW dR QRW dULYe WKe SULYaWe VecWRU 

Consider now instead the case where there is a measure of inflation expectations, call 
it ߨ௧

௘, and that the central bank responds to it. The monetary policy rule is now: 

𝑖௧ ൌ തߨ ൅ ߶ሺߨ௧ െ തሻߨ ൅ ߶௬𝑦௧ ൅ 𝜃ሺߨ௧
௘ െ  തሻߨ

Where the new policy parameter is T > 0. If our measurements of expectations were 
perfect, then this new term would always be zero in the economy with rational 
expectations. However, it is surely the case that the measurement of inflation 
expectations discussed in the previous section are not perfect and are contaminated 
by, at least, some i.i.d. measurement errors. Policy in this economy with rational 
expectations is therefore responding solely to noise in measurement. Worse, this 
noise is not affecting the choices of households or firms, as it does not show up in the 
other two equations in the model. Therefore, responding to it is clearly a poor policy, 
and policy should set T = 0. 

How poor is it doing otherwise is shown by the equation: 

௧ߨ߲

௧ߨ߲
௘ ൌ െ

𝜅𝜃

߶௬ ൅ 1
߱ ൅ 𝜅߶

 

If the central bank responds to an increase in these noisy measures of inflation 
expectations, then it will tighten, and deliver too low inflation. Ignoring the expectations 
data is the right thing to do. 

3.3 E[SecWaWLRQV WKaW dULYe WKe SULYaWe VecWRU 

However, consider instead the case where expectations affect the private sector. 
People may be wrong, misguided, or foolish in their expectations, but these are the 
same people who then choose how much to spend, work, and charge. In that case the 
model can be modified to have: 

 
5  ReLV (2022) dLVcXVVeV WKe PRQeWaU\ SROLcLeV WKaW cRQWULbXWed WR WKe ULVe LQ LQfOaWLRQ LQ 2021 aQd 2022. 
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௧ߨ ൌ ௧ߨ
௘ ൅ 𝜅𝑦௧ ൅ 𝑧௧ 

𝑦௧ ൌ ߱௬𝐸௧ሺ𝑦௧ାଵሻ െ ߱ሺ𝑖௧ െ ௧ߨ
௘ ൅ 𝑎௧ሻ 

𝑖௧ ൌ തߨ ൅ ߶ሺߨ௧ െ തሻߨ ൅ ߶௬𝑦௧ ൅ 𝜃ሺߨ௧
௘ െ  തሻߨ

Starting with the first equation, if people now expect higher inflation, then workers 
demand higher wages, and firms choose higher prices, both leading to higher inflation. 
Turning to the second equation, if some consumers perceive higher inflation, they 
think the returns to savings are lower, and spend more, which the other hand-to-mouth 
consumers then amplify. 

Now the response of inflation to a rise in measured inflation expectations is: 

௧ߨ߲

௧ߨ߲
௘ ൌ െ

߶௬ ൅ 1
߱ ൅ 𝜅ሺ1 െ 𝜃ሻ

߶௬ ൅ 1
߱ ൅ 𝜅߶

 

The central bank wants to pay close attention to measured inflation expectations. If it 
ignores them (T = 0), then inflation will rise when expectations rise. In that case the 
Taylor principle plays an important role. If it is not satisfied (I < 1) then an increase in 
௧ߨ

௘ raises ߨ௧ by more than one-to-one. This validates the exogenous increase in 
expectations (animal spirits), and potentially leads to a spiral of self-validating higher 
and higher inflation. With the Taylor principle, then expectations rising by 1% 
increases actual inflation by less than 1%. 

To stabilize inflation further, the central bank would want to set T above zero. By how 
much would depend on the weight that the central bank puts on stabilizing inflation 
versus output. But the more important lesson is that even if households are forming 
expectations with biases, inattention, and over-reactions, and even if market prices 
reflect liquidity shifts or herding, these are still the prices and beliefs that determine 
how people behave, so they are a source of shocks to inflation that the central bank 
cannot afford to ignore. 

3.4 OYeU-UeacWLRQ Rf e[SecWaWLRQV WR VXSSO\ VKRcNV 

Another valid criticism to measures of inflation expectations is that they are an 
over-reaction to supply shocks. People fixate on the price of gas at the pump, or on the 
prices of bread and beer, and these have moved more than the overall price index, 
leading to too volatile expectations. Imagine then that: 

௧ߨ
௘ ൌ 𝛽𝑧௧ 
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Where E > 0, so what drives and distorts inflation expectations from the 
rational-expectations target is this over-reaction to supply shocks. In that case, the 
responsiveness of inflation to the supply shocks is now: 

௧ߨ߲

߲𝑧௧
ൌ െ

ሺ߶௬ ൅ 1/߱ሻሺ1 ൅ 𝛽ሻ ൅ 𝜅ሺ1 െ 𝜃ሻ𝛽

߶௬ ൅ 1
߱ ൅ 𝜅߶

 

Compared with the solution with rational expectations, there is now an extra positive 
effect on inflation from the supply shocks because of the over-reaction of 
expectations. 

Policy can fight that extra push again by having a positive T. Even in the dovish limit, 
where policy wants to keep the output gap unchanged after the shock, T has to equal 
E. A higher T will trade off some recession for a less dramatic increase in inflation. 
Therefore, T should be, not only positive, but at least as high as the over-reaction of 
expectations. More, this over-reaction leads policy to respond more to the 
expectations, rather than dismiss them. Central banks operate in the real economy 
and must adjust to it: if people over-react, so should the central bank, not because of 
irrationality, but because the shocks hitting the economy are amplified. 

3.5 E[SecWaWLRQV aQd cUedLbLOLW\ 

Finally, consider the use of measures of credibility, like the 5-year-5-year measures 
shown in chart 7. To analyse these more clearly, consider a special case of the model 
where: N = Iy = zt = 𝑎௧ = 0. In other words, assume away an inflation-output trade-off, 
so as to focus solely on inflation, and assume away shocks, so we can focus solely on 
keeping inflation exactly on target. The model therefore reduces to two equations to 
solve for nominal interest rates and inflation. 

𝐸௧ሺߨ௧ାଵሻ ൌ 𝑖௧ ൌ തߨ ൅ ߶ሺߨ௧ െ തሻߨ ൅ 𝜃ሺߨ௘ െ  തሻߨ

To study credibility, assume now that expected inflation is given by the equation: 

𝐸௧ሺߨ௧ାଵሻ ൌ ሺ1 െ 𝛿ሻߨ௧ାଵ ൅ 𝛿ߨ௧
௘  𝑤𝑖𝑡ℎ lim

୨→ஶ
π௧ା௝

ୣ ൌ  തߨ

Rational expectations map to the case where G = 0, since without shocks, expectations 
match realisations, and the unique determinate equilibrium would then be inflation 
equal to ߨത  at all dates. In contrast, setting G > 0 captures the doubts that private 
agents might have about the inflation target, and which the noisy measures of 
expected inflation ߨ௧

௘ will reflect. These doubts dissipate over time, but they persist, 
as it takes time to earn credibility. 

The solution of the model is given by: 
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௧ߨ ൌ തߨ  ൅ ൬
𝛿 െ 𝜃

߶
൰ ෍ ൬

𝛿 െ 𝜃
߶

൰
௝

൫ߨ௧ା௝
௘ െ ത൯ߨ

ஶ

௝ୀ଴

 

Inflation can deviate very significantly from target, and by much more than the initial 
drift of expected inflation if the loss of credibility persists over time. The central bank is 
always fighting through its Taylor coefficient I to keep inflation on target but while it 
takes time for people to believe it, inflation will stay stubbornly high. A higher I lowers 
these deviations, but such aggressive raise in interest rates for many years would 
surely have side effects. 

Instead, the central bank can respond to the drift up in credibility by raising interest 
rates by T = G, that is by as much as it thinks that doubts on the credibility of the 
inflation target will persist. This may well be a modest amount. But if it is done right, 
through what appears like excessively hawkish policy that raises interest rates more 
aggressively in a pre-emptive way, above their neutral long-run values, it will succeed 
in keeping inflation on target right away and forever after. Responding decisively to 
any doubts about credibility as measured in inflation expectations is what is required of 
a central bank that wants to succeed. 

3.6 CRQcOXVLRQ: SROLc\ UeVSRQVeV WR KLgKeU PeaVXUePeQWV Rf e[SecWed 
LQfOaWLRQ 

Table 1 lists the different cases considered above for the central banker who sees 
measures of expected inflation rising, as documented in section 2. If the central 
banker strongly believes that the measures of expected inflation in the first part of this 
SLece aUe cRPSOeWe QRLVe, ZKLcK affecWV QR RQe¶V ecRQRPLc cKRLceV, WKeQ WKe\ VKRXOd 
ignore them. That would be a drastic choice and, dare I say, a reckless one. In every 
other case, policymakers should adjust the path for interest rates upwards in response 
to the current expectations data. Sometimes it should change the path for policy only 
by little, sometimes by a lot. But, higher expected inflation data should almost always 
lead to tighter monetary policy even if the policymaker, from her highchair, thinks 
people are foolish to hold these beliefs in the first place.6 

Table 1 
ReVSRQVe Rf SROLc\ UaWeV WR KLgKeU PeaVXUed e[SecWed LQfOaWLRQ VXggeVWed b\ WKeRU\ 

SoXUce of UiVe in e[pecWaWionV  Polic\ foU inWeUeVW UaWe 

JXVW noiVe IgQRUe 

NoiVe WhaW dUiYeV people¶V acWionV TLgKWeQ 

NoiVe fUom oYeU-UeacWion Wo VXppl\ Vhock TLgKWeQ be\RQd RYeU-UeacWLRQ 

DoXbWV aboXW cUedibiliW\ TLgKWeQ SUe-ePSWLYeO\ aQd aggUeVVLYeO\ 

 
 

6  TKe PRdeO abRYe OeaYeV VeYeUaO RWKeU PecKaQLVPV RXW. TR QaPe WZR, PfaXWL aQd Se\ULcK (2022) fLQd WKaW 
WKe LQWeUacWLRQ Rf SUecaXWLRQaU\ VaYLQgV aQd cRgQLWLYe dLVcRXQWLQg MXVWLf\ aQ eYeQ VWURQgeU UeVSRQVe Rf 
LQWeUeVW UaWeV WR a VXSSO\ VKRcN, aQd GaOOegRV (2022) VXggeVW WKaW Lf WKLV VSLNe LQ LQfOaWLRQ PLgKW PaNe 
ecRQRPLc ageQWV PRUe aWWeQWLYe LQ WKeLU beOLefV, ZKLcK ZRXOd PaNe LQfOaWLRQ PRUe SeUVLVWeQW aQd WKe 
PKLOOLSV cXUYe VWeeSeU, WKLV ZRXOd aOVR caOO fRU WLgKWeU PRQeWaU\ SROLc\. 
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4 CRQcOXVLRQ 

Taking the perspective of the challenge facing the ECB to control inflation in 2022, this 
note provided some answers to four more general questions: 

1. Can we measure expected inflation accurately? 

No, measures are riddled with noise, biases, and conflicts between different sources 
of data. And yet, both household surveys and market prices give a coherent account of 
the drift in inflation over the last 12 months. Unlike professionals or many econometric 
models, the measures of expected inflation did well in seeing the inflation coming. 

2. What is the best measure of expected inflation? 

None of them, but that is the wrong question to ask. It is better to combine them, so as 
to correct each measure for its flaws, and extract as much as possible of the signal 
from each one. From this perspective, expected inflation over the next 5 years in the 
euro area today is around 4%. On the one hand, that is a plausible forecast, that would 
reflect the very high inflation of 2022, as well as a view that it will take two to three 
years for it to come down. On the other hand, it is worrying that it is so above the 2% 
target, giving little room for the ECB to tolerate any further upward shocks to inflation. 

3. At longer horizon, is the ECB inflation target still credible? 

Yes, as the 5-year-5-year-ahead expected inflation is still quite close to 2%, and the 
probability of a disaster is still not too high. At the same time, that probability went from 
0% to somewhere between 5% and 10% in January of 2022 and it has stayed there. 
This right-tail probability has to be a source for concern. 

4. Should a central bank respond to noisy upside risk in measured expected 
inflation? 

Yes, unless it is very confident that the increase in the measure of expected inflation is 
purely noise that not even the respondents will act on. Otherwise, the central bank 
should respond by raising interest rates, with differing vigour depending on what it 
thinks is driving the measures up. 

More generally, the main point in this article is that measured expectations matter for 
monetary policy. They were useful in detecting the turning point in inflation dynamics 
in 2021-22, they point to clear dangers in the year ahead, and they give guidance on 
how to change interest rates in response. 

RefeUeQceV 

AQgeOeWRV, G., aQd La¶O, J. (2020), ³OSWLPaO PRQeWaU\ SROLc\ ZLWK LQfRUPaWLRQaO 
fULcWLRQV´, Journal of Political Economy, Vol. 128, No. 3, pp. 1027-1064. 

BLObLLe, F. (2018), ³TKe QeZ Ke\QeVLaQ cURVV´, Journal of Monetary Economics, 
Vol. 114, pp. 90-108. 



 

ECB FRUXP RQ CeQWUaO BaQNLQg, JXQe 2022 
 

359 

CaQdLa, B., CRLbLRQ, O, aQd GRURdQLcKeQNR, Y. (2022), ³TKe LQfOaWLRQ e[SecWaWLRQV Rf 
U.S. fLUPV: eYLdeQce fURP a QeZ VXUYe\´, working paper. 

Eusepi, E., and Preston, B. (2018), ³TKe VcLeQce Rf PRQeWaU\ SROLc\: aQ LPSeUfecW 
NQRZOedge SeUVSecWLYe´, Journal of Economic Literature, Vol. 56, No. 1, pp. 3-59. 

Gallegos, J.-E. (2022), ³LQfOaWLRQ SeUVLVWeQce, QRLV\ LQfRUPaWLRQ, aQd WKe PKLOOLSV 
cXUYe´, PaQXVcULSW presented at the ECb forum Sintra 2022. 

Hilscher, J., Raviv, A. and Reis, R. (2022), ³How likely is an inflation disaster?´, CEPR 
Discussion Papers, No 17224. 

Pfauti, O. and Syrich, F. (2022), ³A behavioral heterogeneous agent new Keynesian 
model´, PaQXVcUipt presented at the ECB forum Sintra 2022. 

ReLV, R. (2020), ³TKe SeRSOe YeUVXV WKe PaUNeWV: a SaUVLPRQLRXV PRdeO Rf LQfOaWLRQ 
e[SecWaWLRQV´, CEPR Discussion Papers, No 15624. 

ReLV, R. (2021), ³LRVLQg WKe LQfOaWLRQ aQcKRU´, Brookings papers on economic activity, 
Vol. Fall, pp. 307-361. 

ReLV, R. (2022), ³TKe bXUVW Rf KLgK LQfOaWLRQ LQ 2021-11: KRZ aQd ZK\ dLd Ze geW KeUe?´ 
in How Monetary Policy Got Behind the Curve--And How to Get it Back, edited by 
Michael Bordo, John Cochrane, and John Taylor, Hoover Institution Press, pp. 
203-252. 

 


	Challenges for monetary 
policy in a rapidly changing world
	Contents
	Programme
	Challenges for monetary policy in a rapidly changing world - takeaways from the ECB’s Sintra Forum
	Abstract
	1 Introduction
	2 Supply disruptions and inflation
	3 Oil prices, gas supply, the macroeconomy and the restructuring of European energy sources
	4 Services globalisation, inflation and labour markets
	5 Inflation expectations and monetary policy
	6 Implications of house price booms for monetary and macroprudential policies
	7 Financial stability, crypto assets and cyber risks
	8 Central bank digital currencies: rationale, design, monetary policy and cross-border implications
	References

	Price stability and policy transmission in the euro area
	1 The shocks hitting the euro area economy
	2 The persistence of inflation
	3 Uncertainty about growth
	4 The path ahead for rate normalisation
	5 Transmitting the policy stance
	6 Conclusion

	Globotics and macroeconomics: Globalisation and automation of the service sector
	Abstract
	1 Introduction
	1.1 Globotics and central banking

	2 Has globalisation peaked?
	2.1 False peaks in trade in goods
	2.1.1 What’s going on with China?

	2.2 No peak in trade in services
	2.2.1 Who are the big players in the services trade?


	Box 1 Primer on (the sad state of) trade in services statistics
	3 Why did globalisation change?
	3.1 Arbitrage and globalisation’s great unbundlings
	3.1.1 Globalisation’s two historical unbundlings
	3.1.2 Comparative advantage was partly de-nationalised

	3.2 The future: globalisation’s third unbundling
	3.2.1 The third unbundling as service-sector wage arbitrage

	3.3 The future of globalisation is trade in intermediate services
	3.3.1 How important are imported intermediate services to the euro area?


	4 Services are important and different
	4.1 Services are three times more important as intermediate inputs into domestic production than manufactures
	4.2 Services sector automation
	4.3 Which jobs are offshorable and automatable?

	5 Globotics and HICP developments
	5.1 The goods-based ‘Globalisation of Inflation Hypothesis’
	5.1.1 An accounting decomposition: goods trade and domestic inflation
	5.1.2 Many HICP services are intrinsically nontraded and hard to price

	5.2 Mapping white-collar robots and telemigrants into HICP prices
	5.2.1 Impact via wage formation


	6 Conclusions and future research
	References

	Discussion of “Globotics and Macroeconomics: Globalisation and the automation of the service sector” by Richard Baldwin
	1 The future of trade at a glance
	2 The recent wave of globalisation in goods
	3 Globalisation in services
	4 Conclusions
	References

	The effect of rising energy prices amid geopolitical developments and supply disruptions
	Abstract
	1 Introduction
	2 The oil price - macroeconomic relationship
	2.1 Demand and supply shocks as drivers of oil prices
	2.2 Global shocks in the oil market
	2.3 The short-run price elasticity
	2.4 Energy exporters and importers

	3 Oil prices: the role of inflation expectations and inflation
	4 Oil prices and non-linear effects
	5 The recent energy price increase and its consequences for Europe
	5.1 The initial plunge was offset by increased demand for oil as economic growth picked up
	5.2 Geopolitical concerns and war
	5.3 Reduced oil supply due to lack of investment
	5.4 Other commodity prices
	5.5 Prospects for European economies

	6 New challenges for monetary policy
	7 Summary and conclusions
	References

	Energy price volatility and energy sources in Europe
	Abstract
	1 The current energy shock is gas driven, with near-term implications
	2 The stubborn resilience of gas. Why it is unlikely to go away
	3 For the medium term, gas market tightness is likely here to stay
	4 Turning to no-regrets and early lessons for energy transition policies up ahead

	Making CBDC (not too) successful
	Abstract
	1 The role of CBDC in achieving broader policy objectives such as competition, innovation and inclusion
	2 Implications of CBDC on the banking sector
	References

	The digital euro: privacy, smart CBDC, monetary transmission, and different CBDC strategies
	Abstract
	1 Introduction
	2 Privacy and Ledger Interoperability
	2.1 Digital Money Ledger, Automatic Payment Execution
	2.1.1 Connection to end-users and social media platform ledgers
	2.1.2 Connection to Industry 4.0 platform ledgers
	2.1.3 Smart contracts and Smart CBDC

	2.2 The Privacy Challenge

	3 CBDC and Monetary Transmission
	3.1 CBDC and the Uniformity of Money
	3.2 CBDC to Defend Transmission Mechanism
	3.3 CBDC Interest Payment and Transmission mechanism

	4 CBDC around the World: A Conjecture
	4.1 Euro Area: Digital Euro as a Catalyst
	4.2 US: Dominance via US Dollar Stable Coins
	4.3 China: “Yuanization” via Medium of Exchange Apps
	4.4 Emerging Economies: Protecting Monetary Sovereignty

	References

	Digital Currencies Panel: Technology Considerations for Central Bank Digital Currency
	Abstract
	1 Technology in context
	1.1 The role of blockchain technology

	2 Framing CBDC as digital cash
	3 Cybersecurity
	3.1 Distributing risk
	3.2 Mitigating cyberattacks

	4 Conclusion
	References

	Contribution to panel discussion at ECB Forum about CBDC and the digital euro project
	1 Can a CBDC be designed in such a way that makes it attractive enough to meet public policy objectives but not attractive enough to crowd out other market alternatives?
	2 How could a CBDC help overcoming obstacles in cross border payments?
	References

	Real estate booms and busts: implications for monetary and macroprudential policy in Europe
	Abstract
	1 Introduction
	2 Why housing market history matters
	3 Financial stability and monetary transmission: real estate and country heterogeneity
	3.1 The financial accelerator: real estate and institutional heterogeneity
	3.2 Monetary policy transmission: real estate channels and institutional heterogeneity

	4 Modelling the six housing channels of monetary policy transmission
	4.1 Interest rate pass-through to the mortgage rate
	4.1.1 Evidence from central bank models
	4.1.2 New evidence from France

	4.2 The drivers of house prices
	4.2.1 Theory background
	4.2.2 Multi-country evidence
	4.2.3 Evidence from central bank models
	4.2.4 Evidence from a more general model (for France)

	4.3 The drivers of residential investment
	4.3.1 Multi-country evidence
	4.3.2 Evidence from central bank models
	4.3.3 New evidence from France

	4.4 The drivers of consumer expenditure
	4.4.1 Evidence from consumption functions in central bank models
	4.4.2 Evidence from credit-augmented consumption functions

	4.5 The drivers of mortgage debt
	4.5.1 Mortgage debt in central bank policy models
	4.5.2 A comprehensive model for mortgage debt (for France)

	4.6 Non-performing loans, credit cycles and real estate
	4.6.1 Non-performing loans: a brief literature review
	4.6.2 A new model of non-performing loans in France


	5 A summary: lessons on residential real estate channels of monetary transmission, and housing and credit cycle-related risks to financial stability
	5.1 Key points for monetary policy
	5.2 Key points for risks to financial stability and macroprudential policy making
	5.3 Implications for monitoring financial risks via lending standards and measures of over-valuation.

	6 Commercial vs. residential real estate markets in affecting monetary transmission and financial stability
	7 Residential and commercial real estate and the associated risks to financial stability.
	7.1 Financial stability in the policy agenda.
	7.2 How well have macro-prudential policies operated in Euro area countries?
	7.3 Leaning against the wind
	7.4 The current risk outlook

	8 Conclusions
	References
	Appendix
	A1 A bird’s eye view of the change in macroeconomic thinking
	A2 Rents, inflation and real estate
	A3 Data appendix.


	Discussion of Real Estate Booms and Busts: Implications for Monetary and Macroprudential Policy in Europe by John Muellbauer
	1 Introduction
	2 Real-Estate and Credit Boom-Bust Cycles
	3 Cyclical Lending Standards
	4 The Role of the Construction Sector
	5 Policy Implications
	References

	Global Supply Chain Pressures, International Trade, and Inflation
	Abstract
	1 Introduction
	2 Descriptive Data Patterns
	3 Inflation under Supply Chain Bottlenecks: Closed-Economy Model
	3.1 A Simple Framework
	3.1.1 Two-sector stylized example

	3.2 Data
	3.3 Quantitative Exercise
	3.3.1 Calibrating Parameters
	3.3.2 Calibrating Sectoral Demand and Supply Shocks
	3.3.3 Calibrating Aggregate Demand Shocks
	3.3.4 Data
	3.3.5 Predicted Inflation


	4 Inflation under Supply Chain Bottlenecks: International Linkages Model
	5 The Composition of Demand and International Trade
	5.1 Analytical Framework
	5.2 Data
	5.3 Results

	6 Conclusion
	References
	Appendix
	A A model details
	A.1  Closed-economy model details
	A.1.1  Firm’s cost minimization problem
	A.1.2  Household’s problem
	A.1.3  Closed Economy Model’s Calibration

	A.2  Open-Economy Model
	A.2.1  Creating a balanced input-output network
	A.2.2  Open-Economy Model’s Calibration


	B Effects of sectoral shocks on trade elasticities


	Global Supply Chain Pressures, International Trade, and Inflation
	Abstract
	1 Introduction
	2 How resilient were global supply chains? A tale of two crises
	3 The rise of protectionism
	4 Insurance through decoupling of global value chains
	5 Conclusions
	References

	Experiencing Inflation
	Abstract
	1 Inflation Expectations Reflect the Lived Reality of Households
	1.1 An Illustration Using US Data
	1.2 Inflation Experiences Predict Inflation Beliefs
	1.2.1 Inflation Experiences of Firms
	1.2.2 Inflation Experiences of Experts


	2 Neuro, not (only) Knowledge
	2.1 Synaptic Tagging
	2.2 Example: Gendered Differences

	3 Implications for Monetary Policy
	References

	The Role of Inflation Expectations in Monetary Policymaking: A Practitioner’s Perspective
	Abstract
	1 Introduction
	1.1 Inflation Expectations in Theory
	1.1.1 Inflation Expectations in Practice
	Policymaking Given the Gap Between Theory and Practice



	References

	Limitations to the role of inflation expectations in monetary policymaking: A markets’ perspective
	1 The limitations of market-based and survey-based inflation expectations
	1.1 Beyond the general signal of credibility, do inflation expectations matter?

	2 Conclusion

	Expected inflation in the euro area: measurement and policy responses
	Abstract
	1 Introduction
	2 Measuring expected inflation
	2.1 One-year ahead euro area inflation expectations
	2.2 Five-year ahead euro area inflation expectations
	2.3 Combining measures
	2.4 Inspecting the distributions and the plausibility of the estimates
	2.5 Measuring the credibility of the inflation target
	2.6 Conclusions from the data

	3 Should a central bank act in response to estimates of inflation expectations?
	3.1 Solution under rational expectations
	3.2 Expectations affect policy but do not drive the private sector
	3.3 Expectations that drive the private sector
	3.4 Over-reaction of expectations to supply shocks
	3.5 Expectations and credibility
	3.6 Conclusion: policy responses to higher measurements of expected inflation

	4 Conclusion
	References



