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Abstract

After the European sovereign debt crisis in 2012, inflation has been unexpectedly low across most of the
economies making up the euro area, as well as the Monetary Union aggregate, with economists referring to this
phenomenon as the “missing inflation” puzzle. As the smallest and one of the most open economies in the euro
area, Malta has also registered a period of low inflation post-2012, despite registering an average GDP growth
rate of 6.9% per annum over the period 2013-2019. This paper estimates the extent of inflation persistence of
Malta and a number of EU economies for both the pre- and post-2012 period. Measures of persistence are
computed as the sum of autoregressive coefficients derived from univariate regressions on both aggregated and
disaggregated inflation series. Estimates of persistence in Malta have increased when the sample covers the
post-2012 period. In terms of the main sub-components, energy inflation has a substantially higher persistence
compared to the pre-2012 period, reflecting both external and country-specific factors. Most other EU countries
also reported an increase in persistence when including the post-2012 period in the sample although the
estimates for Malta, both at the aggregate and disaggregated indices, remain less persistent.
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1. Introduction

After the European sovereign debt crisis in 2012, inflation has been unexpectedly low across most of the euro
area and its constituent economies. A number of economists have referred to this phenomenon as the “missing
inflation” puzzle, reflecting the unmet expectations of higher inflation given the recovery in economic activity
(Ciccarelli & Osbat, 2017). This “missing inflation” has affected all economies, both those that were impacted
severely by the European sovereign debt crisis as well as those that emerged unscathed.

As one of the most open and smallest economies in the euro area, Malta has also experienced relatively low
inflation after 2012. This low inflation occurred despite the country having one of the fastest growing economies
in the EU, with real GDP growth averaging 6.9% during the period 2013-2019, and the unemployment rate
falling to its historical lows (Grech et al., 2018). Chart 1 plots the inflation rate in Malta between 1997 and 2019,
being the year-on-year growth rate measured by the Harmonised Index of Consumer Prices (HICP). Until 2012,
inflation in Malta tended to fluctuate around a remarkably stable mean of around 2.7%. Since 2013, however,
inflation has remained persistently lower than its long-run average, having reverted back to this average only
once for a brief period of time in the second half of 2018. This relatively low inflation period has reduced the
long-term average from 2.7% for the period 1997-2012 to 2.3% in the full sample period ending 2019. This
suggests changes in the persistence of inflation, which is defined as the tendency of inflation to gradually return
to its long-term mean following a shock (Altissimo et al., 2006).

A proper understanding of the determinants and patterns of inflation persistence is important for analysts and
policy makers for at least three reasons. First, keeping prices stable in the euro area is the primary objective of
the European Central Bank (ECB) and thus developments in the underlying patterns of inflation have important
significance for a suitable conduct of monetary policy. Indeed, the degree to which a shock’s effects on inflation
are persistent will have important implications for the monetary policy response. Second, inflation differentials
could arise due to different degrees of country-specific inflation persistence with respect to the rest of the euro
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area. In a monetary union, this could adversely affect a country’s external price competitiveness. Finally, a better
understanding of inflation mechanisms and the inflation parameter stability is necessary for the development of

econometric and structural models that are regularly used for policy analysis and forecasting in both academia
and policy institutions.

This paper uses a measure of inflation persistence that is computed as the sum of autoregressive coefficients
based on univariate regressions. These persistence estimates are computed both the overall HICP inflation and its
main sub-components for Malta and a number of EU economies. In addition to the euro area as a whole, the
latter include both small and open economies, and larger economies such as Italy and the UK due to their close
trading links with Malta. It thus seeks to address the following research questions: (i) How persistent is the
overall inflation process in Malta? (ii) Has it changed over time? (iii) Which sub-components are the most

persistent and have they remained stable over time? (iv) Has persistence in Malta followed the same pattern as in
other EU economies?

The rest of this article is structured as follows. Section 2 reviews the main findings from the literature. Sections 3
and 4 discuss the methodology and data used to obtain the estimates of inflation persistence, respectively.
Estimates of persistence for the overall HICP inflation and the main sub-components are computed for Malta and
a number of economies in the EU, the results of which are discussed in Sections 5 and 6, respectively. In Section
7 we discuss the overall findings and compare the results for Malta with those of the other economies. Section 8
concludes and provides avenues for further research.
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Figure 1. HICP inflation in Malta (1997-2019), year-on-year percentage change (%)

Sources: Eurostat, authors’ calculations.

2. Literature Review

Models of inflation with micro-foundations tend to be based on a series of stylised facts and assumptions on the
pricing behaviour of firms, following Taylor (1980) and Calvo (1983). The path of inflation dynamics and price
adjustment speed, however, will depend on price setting behaviour types of individual agents. The leading
framework in the literature to model price inflation is the New Keynesian Phillips Curve (NKPC). The baseline
microfounded version of this framework, however, where inflation depends only on forward looking
expectations and the output gap was unable to reproduce the high inflation persistence found in the data (Fuhrer
& Moore, 1995). As a result, a number of different mechanisms were suggested to explain and include inflation
persistence into the structure of this framework. Price persistence is built in contracting models with workers
considering real wages levels relative to previous and succeeding cohorts of workers, following Buiter and Jewitt
(1981) and Fuhrer and Moore (1995). A backward-looking rule-of-thumb is allowed for in Gali and Gertler
(1999), which by design introduces a backward-looking element to aggregate inflation dynamics. Christiano et al.
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(2005) introduce nominal rigidities in firms using a mechanism introduced by Calvo (1983). These are unable to
re-optimise prices and will then, partly or completely, adjust their prices based on past average inflation rates.
Benati (2008), however, suggests that the inclusion of backward-looking elements might be misleading, as in
stable monetary regimes with clearly defined nominal anchors, inflation acts as a forward-looking phenomenon.
Generally, the conduct of monetary policy by monetary authorities, and its credibility is seen to have an
important influence on inflation persistence (Fuhrer, 2010; Bratsiotis et al., 2015). A number of studies have also
looked at how government may affect inflation persistence through labour market structural reforms
(Geronikolau et al., 2016; d’Agostino et al., 2018).

The modelling choices behind the pricing behaviour of agents will have a number of implications on the sources
and effects of inflation persistence. In the NKPC that is nowadays the backbone of most structural models used
in academia and policy institutions, there are three identifiable inflation persistence sources. The first, referred to
as intrinsic persistence arises from inertia, that is, the backward-looking component in price formation. The
second, known as expectations-based persistence, refers to the manner with which expectations about future
inflation are formed by economic agents. The final source is extrinsic persistence and this arises from persistent
fluctuations in the determinants of inflation, like real marginal costs, which is affected by firms’ cost structure.

A number of studies have analysed the different sources of inflation persistence discussed above for various
economies (Alogoskoufis & Smith, 1991; Cogley & Sargent, 2005; Dossche & Everaert, 2005; Pivetta & Reis,
2007; Cogley & Sbordone, 2008; Cogley et al., 2010; Misztal, 2017; Bems et al., 2018). Empirical studies
analysed a number of data sources, such as aggregate consumer and macroeconomic price series in the euro area
as well as member countries, and a number of micro-level producer and consumer prices and firm-level surveys.
Benati (2004) and Levin & Piger (2004) carry out a wide-ranging survey of the literature. Altissimo et al. (2006)
find that under the current monetary policy regime, the degree of inflation persistence estimated for the euro area
is moderate but that retail prices in the United States appear to be less sticky than in the euro area. Moreover,
significant sectoral heterogeneity is found in persistence estimates, while price decreases appear not to be
uncommon.

There remains a considerable degree of uncertainty around persistence estimates, partly due to various
methodological approaches used to measure it and the sensitivity in the choices of price indices and sample
period studied.

Univariate time series approaches are used in most empirical studies to estimate intrinsic inflation persistence.
These tend to be autoregressive processes, with estimates of inflation persistence measured as the sum of
autoregressive coefficients from univariate regressions (Levin & Piger, 2004; O’Reilly & Whelan, 2004;
Gadzinski & Orlandi, 2004; Linnemann & Math& 2004). The literature finds that a high proportion of measured
inflation persistence estimates relates to breaks in the mean of inflation processes. For example, when applying
univariate regressions to a historic time-series, which may begin in the 1970s or 1980s, studies report very
persistent inflation processes in both the United States and countries within the euro area. On the other hand, if
structural breaks in mean inflation are accounted for, studies find more moderate inflation persistence estimates
(Ltnnemann & Math& 2004).

A further finding in the literature is a strong heterogeneity in persistence estimates between sectors and countries.
Generally, energy and unprocessed food are found to have a low degree of inflation persistence, reflecting
seasonality and the fluctuations in food and international energy prices. On the contrary, prices in services and
non-energy industrial goods tend to be more persistent. These differences may reflect diverse price-setting
processes, which may, in turn, be determined by the market structures. For instance, administered prices tend to
be more persistent than those prices that are market determined. Some studies also look into aggregation effects,
this occurs where persistence estimates in aggregated or overall price indices is different from estimates of the
disaggregated series. This may be attributable to idiosyncratic shocks in disaggregate sub-indices cancelling or
offsetting effects between them, as well as the possibility that a larger weight may be given to more persistent
series (Altissimo et al., 2006).

Inflation persistence estimates in Malta are rather scarce. A first-order autoregressive model to sectoral Retail
Price Index (RPI) sub-indices was applied in Demarco (2004) to estimate a measure of core inflation for Malta.
This study reported low persistence in the food and energy sub-indices, while certain sub-indices in industrial
goods and services had a modest degree of persistence. The categories showing persistence were personal care,
recreation and culture, housing, household equipment and maintenance, and other goods and services. Two other
studies look at aggregate inflation persistence in the euro area as well as in newer EU countries (Franta et al.,
2010; Vladova & Pachedijiev, 2008). Both studies find that the Maltese economy has lower persistence estimates,
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and that estimates for Malta are generally similar to those of other euro area countries, albeit lower than
estimates for most of the eastern EU countries.

3. Methodology

Following Linnemann and Math&(2004), persistence is measured as the sum of auto-regressive coefficients
from a univariate regression model. The below specification was estimated for the overall HICP index and
various sub-indices:

Tie = Cie + Nie1 BikTie—k + & With py = YE_; B 1)
where ;. refers to the average year-on-year inflation rate in quarter t for index i, while the persistence
parameter, p;, refers to the sum of autoregressive coefficients. K* stands for the optimal lag length identified by
the Akaike information criterion. The optimal lag length was identified for each individual regression, while
every equation included a constant term, c; ;.

A process will have mean-reversion - that is, will tend to revert to a long-term or constant mean - when the
autoregressive coefficient p falls within the range 0 < |p;| <1. A positive autoregressive coefficient means that the
process will revert back to its long-term mean in a smooth manner. Negative coefficients imply that the series
will converge to their means following oscillatory patterns. On the other hand, if |p;|=1, the series contains a unit
root process, meaning that the process will not revert back to its mean following a shock. The length of time
needed for mean reversion to occur after a shock is also based on the autoregressive coefficient. Lower p values
are associated with a quicker mean reversion, and vice versa. A common way to measure the speed with which a
process reverses to its mean is the calculation of the shock’s half-life. This will indicate the number of reference
periods where the shock’s effects are larger than half of the initial impact. The half-life measured in years is

calculated as 25
n(lpiD

4. Data

Estimates of inflation persistence using the above method are based on HICP indices, at different levels of
aggregation, as published by Eurostat, starting from January 1996 until December 2019. This analysis refers to
annual inflation rates, reported at a quarterly (that is, three-month) frequency. Persistence parameters were
estimated for overall HICP inflation, intermediate, and lower levels of statistical aggregation. Intermediate levels
of disaggregation relate to five sub-index components, namely unprocessed food, processed food, non-energy
industrial goods, energy, and services. In addition, the services sub-index is further disaggregated in five
components: communication, housing, recreation, transport and miscellaneous. The high level of disaggregation
include 12 sub-indices: food and non-alcoholic beverages (CP01); alcoholic beverages, tobacco and narcotics
(CP02); clothing and footwear (CP03); housing, water, electricity, gas and other fuels (CP04); furnishings,
household equipment and other routine maintenance (CP05); health (CP06); transport (CP07); communications
(CP08); recreation and culture (CP09); education (CP10); restaurants and hotels (CP11); miscellaneous goods
and services (CP12).

The estimates are conducted for Malta, the overall euro area as well as a set of open and small economies which
share characteristics similar to the Maltese economy, or who have significant trade links with Malta. Small open
economies included in the study are Cyprus, Estonia, Ireland, Luxembourg and Slovenia. These are among the
most open economies in the euro area, with imports of goods and services exceeding 70.0% of GDP in all cases.
The results are also computed for Italy and the United Kingdom (UK). The latter two were chosen since they are
two of Malta’s largest trading partners due to geographical proximity (Italy) and historical colonial ties (UK).

All the univariate regressions are estimated over two periods. The first covers the period 1997-2012 and is
intended to capture the degree of persistence preceding the ‘low inflation” period that took place in the aftermath
of the European sovereign debt crisis. The second periods refer to the full sample (1997-2019).

As caveats, it is important to highlight two facts. Data quality tends to break down in disaggregated series. These
series may have significant structural breaks, including changes in the indices’ composition or in the method
with which data is collected. Moreover, one-off episodes will have stronger effects on disaggregated series.
Secondly, indices’ statistical weights may have been updated, and changed strongly over time. Hence, whereas
specific disaggregated series may show comparatively high persistence estimates, at a more aggregated level
these could be lower, reflecting offsetting developments in the separate sub-indices over the years. When the
degree of persistence implied at a disaggregate level is different from that found in the component at a higher
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level of statistical aggregation, it is termed an aggregation effect. These effects may also appear across time, with
the weights of different components varying over the years.

5. Results for Malta

Table 1 shows autoregressive coefficients estimates for Malta at different aggregation levels over two time
periods. For the full-sample, the persistence parameter estimate for overall, or headline, HICP inflation in Malta
is 0.66. This is a significant increase compared to the previous estimate of 0.27 which covered the pre-2012
period. The half-life associated with the full-sample parameter has increased to 20 months, up from 6 months for
the pre-2012 period.

Inflation persistence in Malta in the pre-2012 period was substantially lower than those reported in the literature
for other euro area countries. However, a closer inspection at the disaggregated sub-indices point towards the
presence of bias caused by aggregation effects, with many HICP sub-components yielding higher persistence
estimates than that observed in overall HICP.

In the pre-2012 period, the services and non-energy industrial goods sector components exhibited higher
inflation persistence than energy and unprocessed food. This finding is similar to other results reported in the
literature. On the contrary, the prices for energy and unprocessed food tend to change more often in response to
frequent fluctuations in input prices. For instance, the low persistence of the energy index tends to be associated
with the fluctuations in the international oil prices while that in the unprocessed food category is due to the
pronounced seasonal pattern of some of the indices in this category (Note 1).

The services index exhibits the highest degree of persistence compared with the other HICP categories. In
addition, all five sub-components of the services index have persistence parameters which exceed 0.60. The
higher reliance on labour input and therefore wage costs may explain the higher persistence estimates for
services. Wages are changed rather infrequently, or at irregular intervals. Moreover, they do not tend to be
volatile. Inflation persistence would therefore be expected to be higher where the labour content is higher. Price
regulations in various service categories may also explain why some indices do not respond quickly to supply
and demand conditions (Note 2). Persistence estimates for non-energy industrial goods and processed food in
Malta are slightly less than 0.60.

At further disaggregation levels, where one-off events or sector-specific developments become more pronounced,
there is more heterogeneity. At the 12-level classification, an increase in inflation persistence is observed, with
all sub-indices reporting persistence parameters higher than 0.50. The highest persistence is recorded in
Communications (CP08), Health (CP06) and Alcoholic beverages, tobacco and narcotics (CP02). One can expect
that sub-indices including prices for items with strong government policy influence (e.g. tobacco and spirits) will
exhibit a higher degree of persistence.

The second column in Table 1 plots the estimates for the full sample. The increase in overall persistence implies
a lower degree of aggregation bias. In other words, the extent of the aggregation bias, that is, the fact that the
disaggregated sub-components of the HICP have a higher estimate of persistence than the overall HICP, has
significantly diminished.

The estimates for the five main sub-components of HICP remain broadly unchanged with the exception of
energy. The latter registered a sharp increase, rising from 0.39 in the pre-2012 period to 0.73 in the full sample.
This increase in the persistence of energy prices reflects not only the decrease in oil prices in euro terms, but also
the impact of the energy reforms introduced since 2013, including the reduction in electricity tariffs (Grech, 2014)
and hedging agreements aimed at providing stability in energy prices. Indeed, the average annual growth rate in
the energy sub-component of the HICP index, estimated at -1.99% over the period 2013-2019, is substantially
lower than its long-term average of 4.43%. Reflecting these dynamics, energy price inflation since 2013 has
never reached its long-term average, which explains the rise in inflation persistence during this period.
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Table 1. Estimates of inflation persistence in Malta

Period
HICP component 1997 - 2012 1997 - 2019
Overall HICP 0.28 0.66
Food & non-alcoholic beverages 0.69 0.70
Alcoholic beverages, tobacco & narcotics 0.79 0.81
Clothing & footwear 0.58 0.41
Housing, water, electricity, gas & other fuels 0.69 0.76
Furnishings, household equip. & routine maintenance 0.49 0.71
Health 0.78 0.86
Transport 0.53 0.65
Communications 0.86 0.85
Recreation & culture 0.74 0.70
Education 0.74 0.83
Restaurants & hotels 0.51 0.51
Miscellaneous goods & services 0.52 0.61
Energy 0.39 0.73
Unprocessed food 0.47 0.52
Processed food 0.59 0.68
Industrial goods excluding energy (NEIG) 0.59 0.58
Services 0.72 0.74
Services - Communication 0.86 0.86
Services - Housing 0.62 0.61
Services - Recreation 0.68 0.66
Services - Transport 0.64 0.70
Services - Miscellaneous 0.67 0.76

Source. Authors’ calculations.

6. Results for Euro Area and Selected EU Countries

Table 2 shows the results for the five small and open economies in the euro area: Luxembourg, Cyprus, Estonia,
Slovenia and Ireland. For comparison purposes, Table 3 shows the results for the euro area as a whole, as well as
the UK and Italy.

Most of the small open economies considered exhibited a relatively high degree of inflation persistence even in
the pre-2012 period, ranging between 0.71 in Luxembourg to 0.91 in Ireland and Slovenia. The only exception is
Cyprus, with an estimated persistence for the overall HICP of 0.17 in the pre-2012 period. The aggregation bias
in Cyprus for the latter period is also quite high and comparable to that observed in Malta, as the persistence
parameter of the overall HICP inflation is much lower than for its sub-components.

The pattern in the persistence of the five main sub-components in the pre-2012 period is broadly in line with
findings from the literature. Energy and, to a lesser extent, unprocessed food have the lowest degree of inflation
persistence compared to services, non-energy industrial goods and processed food. Some indices are also
affected by aggregation bias. For instance, the persistence in the overall services index in Luxembourg for the
pre-2012 period was lower than for the individual services sub-indices, which range from 0.58 to 0.82.

The situation in larger economies also exhibits a high degree of heterogeneity with persistence estimates for
overall HICP inflation ranging from 0.59 in Italy to 0.91 in the UK for the pre-2012 period. In the euro area and
Italy, services and processed food inflation registered the highest persistence although in the UK, services
inflation exhibited a relatively low persistence estimate. In the latter case, however, a substantial degree of
aggregation bias is found since the individual sub-components have a higher degree of persistence than the
overall services index.

All the economies, with the exception of the UK, reported an increase in the overall HICP inflation persistence
over the full sample compared with the pre-2012 period. For the small open economy countries, Cyprus by far
reported the highest increase in persistence for overall HICP inflation, which rose from 0.17 to 0.81. Contrary to
the case in Malta, however, it is not straightforward to identify the source of this increase in persistence since the
individual components moved in opposite direction. Persistence in Cyprus increased substantially in energy and,
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to a lesser extent in services and processed food, but declined in the unprocessed food and industrial goods
categories. The increases in persistence reported in the other small open countries were much more modest
although all of them exhibit persistence estimates above 0.75, ranging from 0.78 in Luxembourg to 0.94 in
Slovenia. The larger economies have also witnessed a convergence in their persistence estimates, which for the
full sample range between 0.84 and 0.86. The slight decline in persistence in the overall HICP inflation in the
UK, from 0.91 to 0.87, occurred from a high level. And even in this case, aggregation bias is present since
services and, to a lesser extent, energy and unprocessed food reported an increase in the persistence parameter
while the persistence of processed food and industrial goods remained unchanged.

In terms of the individual components, with few exceptions, all countries reported an increase in the persistence
estimates for energy inflation, processed food and services. In all cases, the estimated persistence parameters for
these components have converged significantly, irrespective of the size and openness of the countries. For energy
inflation, persistence estimates for the full sample now range between 0.70 and 0.79. For processed food and
services, the range stands between 0.75 and 0.90, and 0.84 and 0.94, respectively.

Table 2. Estimates of inflation persistence in small open economies in the Euro area

Luxembourg Cyprus Estonia® Slovenia® Ireland
1997- 1997- 1997- 1997-  1997-  1997- 1997- 1997- 1997-  1997-
2012 2019 2012 2019 2012 2019 2012 2019 2012 2019

Overall HICP 071 078 017 081 0.73 080 091 094 091 0.93
Food & non-alcoholic beverages 077 074 038 053 0.69 071 081 083 085 0.88
Alcoholic beverages, tobacco & 077 084 078 081 0.75 076 078 085 0.78 0.79
narcotics
Clothing & footwear 071 054 049 044 0.89 087 082 083 082 0.83
Housing, water, electricity, gas & other 053 070 035 0.74 0.78 084 074 083 085 0.82
fuels
Furnishings, household equip. & 054 067 024 065 0.84 082 085 094 0.97 0.95
routine maintenance
Health 081 074 068 0.86 0.76 080 090 092 0.88 0.95
Transport 066 071 061 0.66 0.72 079 089 090 044 0.74
Communications 071 074 086 0.87 0.85 087 085 085 081 0.81
Recreation & culture 067 0.67 058 0.67 0.75 076 087 088 0.95 0.94
Education 073 061 063 094 0.91 091 090 091 042 0.63
Restaurants & hotels 086 080 079 084 0.85 083 078 091 0.95 0.94
Miscellaneous goods & services 075 076 076 0.0 0.75 076 090 094 081 0.91

Energy 053 073 040 0.72 0.31 075 048 075 054 0.70

Unprocessed food 078 060 018 -0.06 0.57 052 047 049 0.76 0.79

Processed food 081 086 069 0.86 0.73 075 085 090 0.85 0.89

Industrial goods excluding energy (NEIG) 048 058 072 0.63 0.80 080 088 085 091 0.90

Services 055 082 067 086 0.80 084 086 086 0.96 0.92
Services - Communication 0.71 075 086 0.87 0.85 0.87 0.80 0.77 0.81 0.80
Services - Housing 058 087 077 092 0.90 085 089 084 0.90 0.90
Services - Recreation 0.81 0.77 0.79 0.86 0.75 0.74  0.90 0.90 0.97 0.95
Services - Transport 082 083 076 071 0.81 0.84 092 0.88 0.70 0.64
Services - Miscellaneous 0.75 067 068 094 0.71 0.83 0.82 0.84  0.66 0.89

Note. * For Estonia, the indices for NEIG, overall services, housing services, miscellaneous services and services related to recreation are
only available from December 1997. Data for energy and transport services are available from December 2000.

2For Slovenia, the indices for energy, unprocessed and processed food, NEIG and services are only available from December 1999.

Source. Authors’ calculations.
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Table 3. Estimates of inflation persistence in the euro area, UK and Italy

Euro area® UK Italy

1997- 1997- 1997- 1997- 1997- 1997-

2012 2019 2012 2019 2012 2019

Overall HICP 0.61 0.84 0.91 0.87 0.59 0.86
Food & non-alcoholic beverages 0.76 0.69 0.81 0.85 0.83 0.73
Alcoholic beverages, tobacco & narcotics 0.88 0.89 0.98 0.88 0.80 0.82
Clothing & footwear 0.47 0.41 0.80 0.92 0.69 0.62
Housing, water, electricity, gas & other fuels 0.72 0.84 0.76 0.78 0.76 0.77
Furnishings, household equip. & routine maintenance 0.83 0.92 1.00 0.90 0.68 0.94
Health 0.78 0.81 0.58 0.67 0.71 0.75
Transport 0.46 0.73 0.70 0.75 0.66 0.77
Communications 0.82 0.84 0.88 0.89 0.85 0.73
Recreation & culture 0.71 0.61 0.87 0.89 0.85 0.82
Education 0.63 0.78 0.83 0.81 0.65 0.79
Restaurants & hotels 0.92 0.92 0.72 0.81 0.94 0.95
Miscellaneous goods & services 0.92 0.93 0.68 0.87 0.74 0.91
Energy 0.54 0.77 0.73 0.77 0.73 0.79
Unprocessed food 0.59 0.49 0.67 0.74 0.79 0.56
Processed food 0.81 0.84 0.88 0.88 0.78 0.86
Industrial goods excluding energy (NEIG) 0.59 0.74 0.94 0.94 0.61 0.90
Services 0.85 0.90 0.44 0.85 0.85 0.94
Services - Communication 0.82 0.85 0.88 0.89 0.85 0.73
Services - Housing 0.96 0.98 0.84 0.93 0.83 0.93
Services - Recreation 0.81 0.81 0.79 0.86 0.93 0.95
Services - Transport 0.83 0.88 0.53 0.70 0.57 0.81
Services - Miscellaneous 0.86 0.93 0.86 0.86 0.75 0.82

Note. * For the euro area, miscellaneous services are unavailable before 1999. NEIG and services are unavailable before 2001.
Source: Authors’ calculations.

7. Discussion

The empirical analysis has illustrated that Malta shares a number of similarities in terms of inflation persistence
with other European countries but it also differs in other important dimensions. In terms of similarities, Malta
has registered an increase in its estimate of persistence in the overall HICP inflation after 2012 just like most of
the economies considered in this study. Like other countries, part of this increase in persistence was due to
energy prices, reflecting both the decline in international oil prices as well as country-specific features, such as
hedging agreements intended to stabilize utility prices. However, the degree of inflation persistence in Malta
remains lower compared to the other considered. Table 4 shows that for the pre-2012 period, 83% of the 23
inflation persistence parameters for Malta were estimated in the range p < 0.75 and 17% within the range 0.75 <
p < 0.90. No estimate had a persistence parameter higher than 0.90. On the contrary, around 40%-41% of
parameter estimates for the other countries lie in the category p < 0.75, 46%-47% within 0.75 < p < 0.90, and 13%
in the range p < 0.90. Extending this exercise to the full sample indicates a drop in persistence estimates in the
range p < 0.75 and a corresponding increase in the ranges 0.75 < p < 0.90 and p < 0.90. Even for the full sample,
however, 70% of all persistence estimates for Malta lie in the p < 0.75 category and no estimate has a persistence
higher than 0.90.

Table 4. Ranges of persistence estimates

1997 - 2012 1997 - 2019
Malta Small open economies'  Larger economies?  Malta  Small open economies®  Larger economies®
p<0.75 83% 40% 41% 70% 29% 22%
0.75<p<0.90 17% 47% 46% 30% 54% 57%
p>0.90 0% 13% 13% 0% 17% 22%

Note. ! Consists of Luxembourg, Cyprus, Estonia, Slovenia and Ireland; * Consists of euro area, UK and Italy.
Source: Authors’ calculations.
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A potential limitation of this exercise is the assumption of a relatively constant long-run inflation rate over time.
In other words, inflation is assumed not have a unit root. This assumption is clearly satisifed for Malta, which is
the focus on this study, as its inflation rate has fluctuated around a fairly constant long-run average since the
mid-1990s. This situation applies to most other countries in this study though not all. For instance, the average
inflation rate in Estonia and Slovenia exceeded 5% in their pre-EU membership period, compared to 3.4% and
2.0%, respectively, in their post-EU membership period (2004-2019). A gradual disinflation process also took
place, albeit to a lesser extent, in Ireland. For these countries, the relatively high persistence parameters could be
due to this process of disinflation over time, thus potentially leading to artificially high persistence parameters.
For these countries, the analysis should be extended to account for changing inflation means or structural breaks,
though this is beyond the scope of this study.

8. Conclusion

The aim of this paper has been to estimate the degree of inflation persistence of Malta, both for aggregate and
disaggregate sub-indices, assess whether it changes after 2012 and compare it to a number of countries in the EU.
In terms of the original research questions, the main findings are the following. First, estimates of inflation
persistence in Malta are lower than those found in other EU countries. Estimates of persistence in Malta have
increased when the sample covers the post-2012 period. In terms of the main sub-components, energy inflation
has a substantially higher persistence compared to the pre-2012 period, reflecting the drop in oil prices in euro
terms, the impact of the energy reforms introduced since 2013 and hedging agreements aimed at providing
stability in energy prices. Persistence in other sub-components remained broadly unchanged, with services
tending to exhibit the highest degree of persistence. Most other EU countries have also reported an increase in
persistence when the post-2012 period is included in the sample though the estimates for Malta, both at the
aggregate and disaggregated indices remain less persistent.

Existing macro-econometric models may be enhanced by researchers following an improved understanding of
the underlying determinants and processes for inflation in Malta, both at the aggregate and sectoral level. This
could eventually lead to improved tools for simulation analysis as well as forecasting.

Going forward, an interesting avenue for further research would be to complement the intrinsic estimates of
persistence with those for expectations and extrinsic sources. This would require utilizing data on survey-based
expectations for future inflation as well as looking at cost considerations in the price formation process. In this
regard, a more detailed analysis on domestic firms’ cost structures and the relationship with price setting
behaviours constitutes an intriguing area for further research.
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Notes

Note 1. This is further confirmed by estimating persistence parameters for the individual sub-components of the
Food and non-alcoholic beverages sub-index (CP01). In this category, the lowest persistence parameters were
registered for vegetables (CP0117), fish and seafood (CP0113) and fruits (CP0116), all of which contain a strong
seasonal pattern.

Note 2. The prices of the following categories in the services index are considered as administered: Postal
services (CP0810); Other services in respect of personal transport equipment (CP0724); Passenger transport by
road (CP0732) and Passenger transport by sea and inland waterway (CP0734). In 2012, these four categories had
a weight of 7.6% in the services index and 3.2% in the overall HICP index.
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