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Introduction

| would like to welcome you all very warmly to the seventh ECB Annual Research Conference.

After two years of holding this conference virtually, we are very happy to see many of you in person —
thank you so much for coming to Frankfurt.

An equally warm welcome to those of you who can only join us online.

Thanks to Luc and his team, we have an exciting programme with high-quality research papers on
important topics.

One set of presentations will help us to better understand business cycle dynamics and the effects of
monetary policy. The focus will be on price rigidities in microeconomic data, the role of temporary
layoffs for unemployment dynamics, the effect of macroeconomic uncertainty on household spending
decisions and the potential crowding out of bank lending by quantitative easing policies. We will also
hear about a new econometric methodology for constructing monetary policy counterfactuals. Another
group of presentations will cover structural changes in the economy, in particular the data economy
and automation, and what they imply for the functioning of our economy and monetary policy.

The two highlights of the conference will be the Jean Monnet Lecture by Jean Tirole and the debate
about the outlook for inflation in the euro area, as seen from the outside, with Paul Krugman and
Lawrence Summers, moderated by Beatrice Weder di Mauro.

In my remarks today, | will discuss how recent research, including that presented here, helps us to
understand the transmission of our monetary policy.

| will argue that we have made considerable progress in combining the evidence obtained from micro
price data and the macro evidence on the effects of monetary policy. This gives us a better
understanding of how monetary policy affects inflation and economic activity, thereby supporting our
efforts to properly respond to the current situation.

In the wake of the coronavirus (COVID-19) pandemic and Russia’s invasion of Ukraine, the global
economy has been experiencing strong inflationary pressure together with very large relative price
changes.

These developments contrast sharply with the preceding long period of subdued inflation. In the euro
area, HICP inflation had for many years been below our 2% target. When the pandemic hit, the
inflation rate fell even further, going into negative territory for a period of five months at the end of
2020.

| remember an interview with an Austrian newspaper in early 2021 when | was asked by the journalist
whether positive inflation still existed at all. | assured him that inflation was not dead, pointing to the
expected increase in inflation over the year — without anticipating what was about to happen.

Inflation indeed rebounded and began its sharp upward move, to 5% by the end of that year and,
according to preliminary data, further to 9.1% last month. And inflation may rise further in the near
term.



While all HICP components added to this high number, energy price inflation in the euro area is
standing at close to 40%, illustrating the magnitude of relative price changes in the recent period.

Central banks around the world are responding forcefully to these developments. The ECB raised its
policy rates by 50 basis points in July and by another 75 basis points last week. Based on our current
assessment, over the Governing Council’s next several meetings, we expect to raise interest rates
further towards levels that will ensure the timely return of inflation to our 2% medium-term target.

The current normalisation phase refocuses the attention of monetary policymakers on one of the
classic questions in macroeconomics: how do central bank policy rates affect inflation and aggregate
economic activity?

Over the past 40 years, economists have made significant progress in answering this question. | would
like to summarise the key lessons learned and pose a few questions that remain open.

Macro evidence on the effects of policy rates

One stream of the literature investigates the effects of policy rates using macro data, time-series
econometric models and dynamic stochastic general equilibrium (DSGE) models.

A broad consensus has emerged about the aggregate effects of interest rate policy. The econometric
models, mainly structural vector autoregressions, show that policy rate changes have significant
effects on both inflation and economic activity. Maximum effects occur with a lag, with the impact on
inflation taking somewhat longer to materialise than the impact on the real economy.[l]

Furthermore, at least at times when inflation is not too far from the 2% target, the models indicate that
the effect on inflation tends to be modest relative to the effect on the real economy. In other words, the
Phillips curve is rather flat.[2]

DSGE models can replicate the effects of interest rate changes found in the macro data, shedding
some light on the transmission mechanism of monetary policy.E]

Early micro evidence on the effects of policy rates
With the advent of more and more granular data, research shifted its focus to micro data on prices.

Researchers documented how individual firms set prices, aiming at building models that would be
consistent with both the price-setting behaviour at the micro level and the effects of monetary policy in
the macro data. Meeting these two objectives simultaneously proved challenging.

When economists studied the micro data underlying the consumer price index in the United States and
other countries, they found that individual price changes are infrequent but typically large in absolute
terms, in the order of 10%.[4]

In their famous paper “Menu Costs and Phillips Curves”, Mikhail Golosov and Robert Lucas
investigated the implications of this evidence for the effects of monetary policy in a dynamic
equilibrium model with idiosyncratic shocks and a fixed cost of nominal price changes. When
calibrated to match the average frequency and size of price changes in the micro data in a low-
inflation environment, the model predicted monetary policy having a strong effect on inflation and a
weak effect on output — that is a steep Phillips curve, in contrast to the relationship found in the macro
data.[®!

The key reason behind this result was the “selection effect”. In a menu cost model, after a change in
the policy rate, prices further away from their optimum adjust sooner than others.

In the Golosov-Lucas model, this selection effect is quite strong. When the policy rate rises, prices
previously far above the optimum decrease by large amounts, while substantial price increases that
were about to occur are postponed. Therefore, in that model, price changes are infrequent, but
monetary policy has a strong effect on inflation and a weak effect on the real economy.

In order to reconcile these partly contradictory findings, more work was required to match the evidence
from the micro price data and the macro evidence regarding the effects of monetary policy.



Digging deeper into the micro evidence

Since the Golosov-Lucas paper was published, economists have been studying numerous micro price
datasets from different countries. Researchers have been busy constructing models that can match
various features of the micro data, including the average frequency and size of price changes.

In 2018 the European System of Central Banks established PRISMA — the Price-setting Microdata
Analysis Network — to collect and study various kinds of micro data, aiming to deepen our
understanding of price-setting behaviour and inflation dynamics.

Today, Peter Karadi will present the findings from a research project undertaken as part of the
PRISMA network. In the paper, Peter and his co-authors Raphael Schoenle and Jesse Wursten set
out to measure the selection effect in micro data.

To give you a preview of their findings in a nutshell, the selection effect is absent. The probability that a
given price will change increases, to a certain extent, when that price is further from the optimum.
However, the probability of price adjustment conditional on an aggregate shock does not seem to
depend on the distance from the optimum.[ﬁ]

The authors also discuss which models can match such price-setting behaviour. The promising
candidates are state-dependent models with random menu costs and models of information-
constrained price-setting.l”] In both classes of models, the selection effect can be weak: some prices
fail to adjust even though the distance from the optimum may be large, while other prices change
despite that distance being small.

The transmission of monetary policy in these models depends not only on nominal rigidities governed
by the frequency of price changes and the selection effect, but also on whether a change in the policy
rate triggers large or small price adjustments.

“Real rigidities” are features of the economy that dampen the size of these price adjustments. Think of
real wage rigidity, sticky intermediate input prices or inattention to inflation. 8]

Models with a weak selection effect and with real rigidities conditional on an aggregate shock imply
that policy rate changes have a modest effect on inflation compared with their effect on economic
activity, suggesting that the Phillips curve is rather flat.

These models therefore meet the challenge of matching both the micro price data and the macro
evidence on the effects of monetary policy.

At the same time, the evidence | have summarised so far comes from the period when inflation rates
were fairly stable and not far from 2%.

Would we expect the same patterns in an environment of high inflation?

For example, a prominent analysis of the US micro price data from the Great Inflation of the 1970s and
early 1980s finds a substantial increase in the frequency of price changes. This was a period when the

inflation rate remained above 5% for many years and inflation expectations were not well anchored.!

Similarly, model-based simulations from the PRISMA network show that, in the euro area, the
frequency of price changes increases with the inflation rate — something that we are indeed observing
today, with a historically high share of firms expecting to increase their prices over the coming months.

According to these simulations, a material increase in the slope of the Phillips curve may occur if
inflation were to stay persistently above a certain threshold for an extended period, once again

challenging previous findings.l'Y]

Conclusion

Let me conclude.

Recent research, to be presented today, suggests that the slope of the Phillips curve may depend on
the inflation environment, with the curve potentially becoming steeper when inflation is high.

The evidence is still scarce, however, and more research is needed.



Moreover, numerous questions remain unanswered.

How high and how persistent does inflation need to be for the frequency of price changes to increase
significantly? How would this affect the strength of the selection effect? And could real rigidities
become weaker, for example because real wages adjust faster or price-setters pay more attention to
inflation?

Improving our grasp of these issues is essential to foster our understanding of the effects of monetary
policy.

Research is the backbone of good policymaking — and we count on you helping us to advance our
knowledge of these fundamental issues, which helps us to deliver on our mandate of price stability.

Thank you very much for your attention, and | wish you an interesting and productive conference.
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