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Is there a relation between inflation and output in the long run? The answer is no, according to undergraduate
macroeconomics textbooks. In a recent DNB working paper (Ascari et al. 2023) we question this view by
showing that, in US data, inflation and output are negatively correlated in the long run: persistently high
inflation is associated with sizeable output losses.

Under the natural rate hypothesis introduced by Phelps (1967) and Friedman (1968), there is a short-run
tradeoff between inflation and output (or the unemployment rate), but this tradeoff disappears in the long
run. This idea has been playing a cornerstone role in macroeconomics, inspiring the development of
modern monetary theories and becoming one of the working assumptions of central banks in the
implementation of monetary policy.

*This Policy Brief is based on DNB Working Paper No. 789. Views expressed are those of the authors and do not
necessarily reflect official positions of De Nederlandsche Bank.
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A time series estimate of the long-run Phillips curve

Given this important role, our analysis focuses on the empirical relationship between inflation and output in the
long run, commonly known as the long-run Phillips curve (LRPC). First, we estimate the LRPC using a flexible
time-series model. We find that inflation and output are negatively correlated in the long run: persistently high
inflation is associated with lower potential output.

It is important to stress that we find this result by modelling this relationship to be potentially non-linear. In
particular, we approximate the non-linearity through a piecewise linear function and identify a threshold level of
underlying inflation of about 4%, below which potential output is independent of trend inflation, and above
which every percentage point increase in trend inflation is related to about 1% decrease in potential output per
year. The estimated LRPC using this time-series model is showed in the left panel of Figure 1 (blue lines), where
we put the trend inflation in the y-axis, and the difference between potential output and its counterfactual level
under zero trend inflation in the x-axis.

A structural approach

The negative non-linear relation between trend inflation and potential output estimated using the time-series
approach is, however, a “mere” statistical correlation. To provide an explanation for this relationship, one would
need further theoretical assumptions formalised through the lens of a structural model.

Introducing a structural model in which the LRPC is not “vertical” might seem controversial as this would lead to
a framework where monetary policy can affect real variables in the long run. Before exploring this argument, it is
worthwhile to distinguish the concept of neutrality from the one of super-neutrality of money. Under neutrality, a
change in the level of money only affects prices and does not affect real quantities. Super-neutrality is a stronger
requirement: it states that a change in the growth rate of money only affects prices and does not affect real
variables. While neutrality of money in the long run is a widely accepted requirement for any reasonable
monetary theory, super-neutrality in the long run does not hold in several macroeconomic models, most notably
(under general assumptions) in the New Keynesian (NK) model,! which is the most commonly used
macroeconomic framework by both the research community and central banks. Since, in theory, inflation is
related to the growth rate of money, the concept of super-neutrality in the long run is the one we consider, and
the NK model is the most natural framework to interpret our findings. In the NK framework, the causality goes
from inflation to output: higher trend inflation causes lower output in the long run, because of the increase in
price dispersion that creates an aggregate inefficiency, as shown by Ascari and Sbordone (2014).

To assess the empirical relevance of the LRPC within this structural framework, we estimate a small-scale NK
model generalized to allow for time-varying trend inflation. Here we can explicitly interpret the LRPC as a
relation that measures the costs of trend inflation. The black lines in the left panel of Figure 1 show our estimated
LRPC using the NK model: the potential output losses associated with positive trend inflation are comparable to
the ones estimated through the piecewise linear time series model.

1See Ascari and Sbordone (2014).
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Figure 1: Comparison between time series model (blue) and structural model (black)
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Left panel: estimates of the long-run Phillips curve (median and 90% probability interval).
Right panel: estimates of the long-run output gap (median estimates in blue and black; green lines plot the 90% probability
interval from the time-series model).

Evaluating output losses

Both the time series and the structural models indicate that when trend inflation is between 6 and 8 per cent,
potential output is between 2 and 4 per cent lower (per year) than its counterfactual level under zero trend
inflation. These numbers are remarkably high. To get a sense, the right panel of Figure 1 shows the estimated loss
of US GDP over time: during the Great inflation period, output has been on average about 2% lower due to higher
trend inflation.

Conclusions

The recent surge in prices in advanced economies has drawn renewed attention to the importance of preventing
inflation from being persistently higher than the central bank target. In this paper we show that the long-run
output losses associated with periods of persistently high trend inflation might be particularly big. From a
theoretical perspective, these findings question the textbook notion of a “vertical” LRPC. From a practical point of
view, our results provide an additional argument to forcefully fight against high inflation.
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