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Abstract

The recent financial crisis resulted in a steep contraction in the domestic economy together with a sharp decline
in inflation. The Phillips curve model of inflation argues that inflation should be negatively related to economic
performance and this would seem to be a potential explanatory factor in the behaviour of Irish inflation during the
financial crisis. However, Ireland is a very open economy and the Phillips curve has been criticised as an inappropriate
model of inflation for Ireland on the basis that inflation is primarily imported from abroad with little role for domestic
factors. We formally assess what role domestic economic activity has on inflation in Ireland. We find that while
external factors are important in terms of explaining Irish inflation, there are episodes when the domestic economy
has an important influence on inflation. In addition, our preferred Phillips curve model predicts actual Irish inflation

during the financial crisis quite accurately.

1 Introduction

Given the small highly open nature of the
Irish economy, economists have long questioned
whether the performance of the domestic econ-
omy matters in terms of explaining Irish inflation.
Many have argued that lIrish inflation is primar-
ily determined by external factors such as the ex-
change rate, oil prices and import prices with little
role given to domestic factors. However, follow-
ing the onset of financial crisis, Ireland suffered
a large decline in output and a dramatic increase
in unemployment. In addition, the inflation rate
also fell precipitously and a period of sustained de-
flation ensued. The deflation experienced during
the crisis is very unusual by domestic historical
standards and also relative to the experiences of

other countries during the so called Great Reces-
sion. Figure 1 shows the inflation rates of Ireland
togther with other Southern European countries
which have experienced financial difficulties. The
deflation witnessed in Ireland is greater in magni-
tude than the other countries. More salient, how-
ever, is the length of the period of deflation in
Ireland. Other countries return to inflation quickly
but Ireland remained in deflation for 22 consecu-
tive months. This large fall in the inflation rate
associated with the financial crisis means that it is
natural to re-examine if there is a link between the
economic conditions and inflation and, secondly, if
this link can explain the large fall in inflation which
followed the onset of the crisis. In this letter, we
present a selection of results from a research tech-
nical paper of the same name (9/RT/12).!

OCorresponding author: colin.bermingham®@centralbank.ie. The views expressed in this letter are those of the authors and

do not necessarily reflect those of the Central Bank of Ireland

1Please refer to that technical paper for a more detailed analysis and the full spectrum of results.
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2 Measuring Economic Slack

The Phillips Curve model of inflation (Phillips,
1958) predicts a relationship between economic
slack, i.e. the degree to which economic factors
are being utilised, and the inflation rate. Criti-
cal to its estimation is deriving measures of eco-
nomic slack. Frequently such measures of slack
include the output gap, defined as the difference
between actual output and trend (potential) out-
put, or the unemployment gap, defined as the gap
between actual unemployment and the natural rate
of unemployment. The natural rate of unemploy-
ment is an equilibrium level of unemployment in
the economy such that there is no upward or down-
ward pressure on wages or prices. When the un-
employment rate is higher than its natural rate
(positive unemployment gap), all those willing to
work at current wage rates cannot find a job and
this puts downward pressure on wages and prices
in the economy. We estimate a variety of output
gaps and unemployment gaps. We find that output
gap estimates are less credible than those based
on (un)employment for Ireland (see Technical Pa-
per for details). However, in terms of unemploy-
ment gaps, we find it useful to make a distinction
between long-term an short-term unemployment.
This is consistent with some earlier research.

For example, Laudes (2005) breaks the unem-
ployed into a short-term and long-term component
with the former referring to those unemployed for
less than one year. The usefulness of such a di-
chotomy stems from the belief that the long-term
unemployed may not exert a significant influence
on wages or prices with the pool of desirable can-
didates in the labour market being either the em-
ployed or the newly unemployed. Firms are less
keen to hire the long-term unemployed as their
human capital may have depreciated substantially
and it may be more costly to retrain them. In this
sense, the long-term unemployed are not consid-
ered an active part of the labour market so they
should not exert pressure on wages or prices. Al-
ternative mechanisms which imply such a distinc-
tion include union based insider outsider models
of unemployment or efficiency wage type stories.
Finally, Kruger and Mueller (2011) show that job
search intensity declines (fewer hours per week)
with duration of unemployment, again indicating
that long-term unemployed may be less influential
in the job market.

Rather than use the short-term unemployment
rate directly, we construct the trend in the short-
term unemployment rate using a HP filter. We
then calculate the short-run unemployment gap
(cyclical component), as the difference between
the actual rate and the trend. We have also cal-
culated the short-run unemployment gaps using
alternative detrending methods: the exponential
filter and state space methods. Figure 2 shows
the growth rate of employment while Figure 3 dis-
plays estimates of the short-term unemployment
gap based on the HP, exponential and state space
filtering but over a slightly shorter period relative
to Figure 2. Noting that a positive short-run gap
means that short-run unemployment is high (above
its trend level), we can see that the employment
growth figures and the short-run gap estimates are
in agreement and capture the same features of the
business cycle. Cross-checking the gap estimates
with an observed variable is an important valid-
ity check. Among the various gap estimates, we
can also see that there is a high degree of com-
monality between them. The HP-filtered short-run
unemployment gap, which we label STURGAP, is
our preferred measure of economic slack. However,
the similarity of the gap estimates means that the
results of the quantitative analysis presented later
are not sensitive to the choice of gap estimator.

3 Estimating the
Curve

Phillips

Having constructed measures of slack, the next
step is to test if there is a relationship between
these measures of slack and domestic inflation.
This amounts to estimating a Phillips curve rela-
tionship. There are many potential formulations
of the Phillips curve. In this section, we esti-
mate models which generally correspond to Robert
Gordon's (1997,98) triangular approach in which
a Phillips curve is estimated with three different
types of explanatory variable. The specification is:

T = Po+ Bimi—1 + Bo(Yi—1 —vi_1) + P32 + &

The first explanatory variable in the equation is
the lag of inflation. This captures the persistence
of the inflation process and is consistent with a
backward looking Phillips curve specification where
lagged inflation proxies inflation expectations. The
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second type of variable is the activity variable,
generally specified in gap form (STURGAP in our
case). The third variable is normally a supply side
variable. Given the open nature of the Irish econ-
omy, we consider both oil prices and the nominal
effective exchange rate as supply variables. Specif-
ically, we calculate the growth rates of these vari-
ables and then take a lagged four quarter moving
average. This captures persistent trends in these
variables. The dependent variable is the CPI in-
flation rate. When we estimate the model, the
coefficient on the short-run unemployment gap is
statistically significant indicating evidence of a re-
lationship between inflation and the cyclical com-
ponent of short-run unemployment. The exchange
rate is also statistically significant, indicating that
external factors are important.

4 Stability of the
Curve Relationship

Phillips

Some recent papers have argued that the output
gap has a stronger impact when the economy is in
recession. Stock and Watson (2010) make this ar-
gument based on the empirical properties of US in-
flation during recessions. All major disinflations in
the US in the post-war period have occurred during
or following a recession but it is far more difficult
to pin down any single cause of inflationary peri-
ods. For this reason, they advocate an asymmet-
ric approach to modelling inflation. Meier (2010)
conducts a cross country analysis of 25 episodes in
advanced economies where output remained below
potential for a long period of time. These periods
are associated with a strong decline in inflation al-
though disinflation has tended to dissipate at low
levels of inflation rather than lead to deflation.

We estimate a threshold model, which allows
the coefficients to change depending on whether
our measure of the short-run gap is positive or
negative, i.e., depending on whether we are in
a recession or not. The results are presented in
Table 1. It shows that the coefficient associated
with the short-run unemployment gap is over four
times greater in magnitude during recessionary pe-
riods relative to the boom periods. During the
recessions, the activity variable is the only statis-

tically significant explanatory variable but during
the booms, external variables also help to explain
inflation.

5 Forecasting Inflation During
the Crisis

Taking the coefficient estimates over the period
1988 to end of 2006, prior to the onset of the
crisis, we construct dynamic forecasts of inflation
over the crisis period conditional on the known
values for the independent variables used in the
regression. This is in the spirit of Ball and Zu-
mander (2011) who do a similar exercise for the
US. By taking known values for the unemployment
gap and other variables, we can determine if the
model provides an accurate description of inflation
over the forecast period, abstracting from possi-
ble mistakes made when forecasting these inde-
pendent variables. For comparative purposes, we
also generate forecasts using coefficients estimated
over the full sample to predict the fall in inflation
during the crisis.

Figure 4 graphs observed CPI inflation vis-a-vis
predicted inflation based on the pre-crisis period
coefficients (labelled F Short), and the predicted
values based on the full sample coefficients (la-
belled F Full). When the full sample coefficients
are used, the predicted fall is very close to the ac-
tual fall. This is to be expected as it is effectively
the in-sample fit of the model. When we take the
coefficients based on the pre crisis sample and con-
struct forecasts over the crisis period, we see that
the expected fall is again in line with actual path of
inflation. This indicates the Phillips curve model
augmented with external factors, estimated in a
threshold format, can provide an accurate descrip-
tion of lIrish inflation even during a turbulent pe-
riod.

It is natural to ask to what extent is the short-
run unemployment gap driving the forecasts. In
models with lagged dependent variables, it is pos-
sible to generate a good fit and good forecasts
based purely on the lagged dependent variable.?
We construct a second forecast of CPI inflation
during the crisis in which we omit the short-run
unemployment gap from the model specification.

2Note that we construct forecasts dynamically over the sample in the sense that the forecast for the previous period is used
as the autoregressive term. This means that the forecast accuracy is not a result of using actual values of lagged inflation in

the forecasting process.
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In every other way, the forecast is constructed in
the same way as it was for Figure 4. We graph the
forecast when the gap is absent from the model in
Figure 5 and include the comparable forecast us-
ing pre-crisis coefficients from 4. The results show
that the inclusion of the gap in the forecasting
model allows us to capture the decline in inflation
during the crisis period. The model excluding the
gap variable doesn't pick up this fall in inflation.
The importance of including the gap variable in the
forecasting model highlights the link between slack
in the economy and inflation, particularly during
this crisis period.

6 Conclusion

The results in this letter can be summarised as fol-
lows. First, the deflation in Ireland was unusual
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Table 1: Threshold Model based on Short-Run Unemployment Gap

T o .1 STURGAP, SNEER, SOIL, R?

Positive | 0503  0.790 -0.346 0.044  0.001 0.891
(0.004) (0.000)  (0.032) (0.000)  (0.002)

Negative | 1.124  0.680 -1.474 0.942
(0.000) (0.000)  (0.000)

Coefficients of Phillips curve model when sample is split into periods of positive and negative short-run unemployment gaps.
STURGAP:; is short-run unemployment gap, SN EE R, is the smoothed real exchange effective rate and SOIL; is
smoothed oil prices. Dependent variable is annual CPI inflation. P-values in brackets. Sample:1988Q1-2011Q4.

Figure 1. HICP Inflation Rates for Southern Europe
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Figure 2: Employment Growth
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Figure 3: Short-Run Unemployment Gap Estimates from Various Statistical Filters
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Figure 4: CPI Inflation Forecast Using Ex-Post Data
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Figure 5: CPI Inflation Forecast Without Short-Run Unemployment Gap
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