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Abstract Price stability is one of the primary goals of
central banks. In assessing price stability, some central banks
monitor core inflation rather than headline inflation, as it
provides signal about persistent movements in inflation,
which is important for the conduct of monetary policy. The
objectives of this paper are threefold. First is to highlight the
importance of core inflation to monetary policy. Second is to
derive estimates of core inflation for Malaysia. Finally, it
seeks to evaluate the performance of each measure of core
inflation in forecasting headline inflation. We consider a
number of measures for core inflation, and note their merits
and demerits. Of significance is that each measurement
performs differently when used to forecast headline inflation.
This alludes to the possibility that some measures of core
inflation could act as good predictors of future inflation,
while others are best at describing current development.
Keywords Quantitative Methods, Price Indexes, Prices
JEL Classification Numbers: C1, E3

1. Introduction
Active research on core inflation has been on-going for
quite some time and its importance in the study of inflation
dynamics and discussions on monetary policy is well
established. Wayne [1] (2008) reported that the term first
appeared in an article written by Schreder [2] (1952) who
used it in a discussion on the inflationary gap that the United
States was undergoing in the early 1950s. During the period
of high inflation and stagnant global growth of the 1970s,
both Sprikle [3] (1975) and Tobin [4] (1981) use the term in
their discussions on the short-term outlook of the American
economy and of sacrifices ratios respectively. Blinder [5]
(1997), meanwhile, provides a brief but important insight
into how core inflation was measure and how it was used in
policy discussions at the Federal Reserves 1. Among other
things, he said:

1

He served as Vice Chairman from June 1994 – January 1996.

‘…policymakers had to answer a key question: given
the month-to-month inflation, how does one distinguish
the signal from the noise. Or in other words, what part
of the each monthly observation on inflation is durable
and what part is fleeting?’
Today, that question remains valid and of even greater
importance, in light of the recent spike in prices for global
commodities that led to historically high levels of headline
inflation in both advance and emerging economies. In the
case of Malaysia, pertinent questions remain unanswered
about core inflation, such as why should monetary policy
focus on it and what measures could best represent it. To a
certain extent, these questions were addressed by the Bank [6]
in its Annual Report 2000 (Bank Negara Malaysia, 2000, p.
82-84).
Although the task is formidable, this working paper
attempts to shed some light on the above key questions. Our
research questions are as follow:
 Why should monetary policy focus on core
inflation?
 Which measure of core inflation is best suited for
accounting and forecasting headline inflation?
 What policy lessons could be learned?
There are, nonetheless, limitations to our work. First, we
do not intend to promote any particular measure of core
inflation. Rather, we would encourage the usage of
multitudes of approaches to support policy analysis at the
Bank. And second, we recognise that the ultimate aim of
monetary policy is to ensure price stability and maximum
attainable growth. Hence, there are bound to be conflict and
concordance between the two axioms that we shall not cover.
Moving on, the lay out of this paper is as follow. In the
next section, we survey the literature on the connection
between total and core inflation, its concepts, properties and
importance to monetary policy. In section 3, we describe
Malaysia’s historical inflationary trends, followed by a short
section on the consumer price index (CPI) data for Malaysia
that will be used for measuring core inflation. The
descriptions of the various measurements of core inflation
and evaluations of their performance are presented later
followed by a discussion. As our reader will later see, these
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measurements of core inflation perform differently when
evaluated. This alludes to the possibility that some measures
of core inflation could act as good predictors of future
inflation, while others are best at describing and accounting
current inflation. The final section concludes this paper.

2. The Connection between Headline
Inflation and Core Inflation
Most central banks are concerned, and are task with
achieving price stability. Price variability does carry some
economic costs that both the Government and society would
like to avoid. They could come in the form of eroded
consumer purchasing power, lower tax revenues, or lower
real benefits and wages for workers. Hence, this requires for
continue surveillance of vital price statistics in order to be on
guard against significant and volatile movements in prices.
Given such costs and concerns, monetary policy would
need to focus on factors that drive the overall inflation away
from its long-run trend. This would require a connection
between overall inflation and core inflation to be established.
Formally, Rogers [7] (1998) describe a short-run aggregate
supply curve, based on Quah and Vahey [8] (1995) 2
definition of core inflation, in the following manner:

 t   tLR  g ( xt 1 )  t
where,

t

is aggregate inflation at time t,

 tLR is the

long-run or trend inflation (which may be time varying),

g ( xt 1 )

stands for a measure cyclical excess demand

pressure and

t

is a measure of transient disturbances to

inflation. Institutively, core inflation can be defined as

 c   tLR  g ( xt 1 ) , which corresponds to the long-run
component and any cyclical movements. It excludes
temporary disturbances to inflation. This definition is
consistent with the long-term view of a vertical Philips curve,
where monetary policy affects only the general price level
and not real macroeconomic variables. It brings to our
attention that monetary policy should not react to short-term
deviations in prices brought by temporary supply
disturbances such as an oil price shock. However, one should
recognize the potential threat of a ‘second round effect’ in
motion as labours, under the influence of money illusion,
demand higher nominal wages to compensate for their
dwindling purchasing power. Under such circumstance, the
risk of inflation expectations being un-anchored is real and
warrants firm monetary policy actions. This undertaking, to
a certain degree, requires one to have a good appreciation of
the underlying inflation and a solid prognosis of future
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headline inflation.
Thus, the main motivation to focus on core inflation is
because there is a significant amount of transitory noise in
the monthly consumer price data. Removing these noises
would allow the central bank to have a better sense of the
underlying price movements (Rich and Steindel [9], 2007).
Moreover, several studies have shown that over the
long-term, overall inflation tend to revert more strongly to
core inflation rather than the other way around (Mishkin [10],
2007) 3 . This suggests by focusing on core inflation,
monetary policy could work to achieve its price stability
objective. The following section takes us deeper into the
discussion on core inflation.
2.1. Core Inflation: Concepts and Properties
2.1.1. Concepts of Core Inflation
Under the first concept, core inflation should be a good
indicator of the underlying inflation trend, or technically as
the persistent component of the measured inflation (Blinder
[5], 1997; and Roger [7], 1998). This means it should be able
to provide policymakers as much information about the
underlying inflationary trend from the monthly CPI data. In
general, the monthly CPI data could be quite confusing,
especially when prices of some items in the CPI basket move
in opposite directions. Moreover, prices of certain goods in
the CPI basket are volatile by nature like fresh vegetables
and fresh seafood, while some are much more stable,
especially for goods whose prices are controlled by the
Government. Hence, policymakers may need to decipherer
the monthly CPI data in order to look for the persistent
element of headline inflation that represents the process of
continuously rising general prices and tends to incorporate
future price directions and expectations. The success of
identifying this element would be useful for policy
deliberations, as it allows for near-term and long-term
forecast of headline inflation. As Bernanke et al. [11] (1999)
noted:
“The core CPI is likely to provide a better guide to
monetary policy than other indices, since it measures
the more persistent underlying inflation rather than
transitory influences on the price level”.
A second concept defines core inflation as the widespread
or generalised aspect of inflation (Bryan and Cecchetti [12],
1993) that is able to describe what is happening to general
prices in the current period, while ignoring temporary
intermittent charges in prices. According to Clark [13]
(2001), at any given point of time, prices of some items will
rise above a certain trend-rate, while others will increase at a
pace below it. Hence, core inflation should be able to isolate
the common component in these price changes that

2

Quah and Vahey (1995) define core inflation as “…as that component of
measured inflation that has no medium to long-term impact on real output”.
In this context, inflation is output neutral given a vertical long-run Philips
curve. This definition also excludes the permanent impact on price level
stemming from supply shocks.

3

Mishkin (2007) cited different studies on the US to support the reversion
of headline inflation to core inflation over the long-run. However, results for
other countries are more ambiguous.
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corresponds to the underlying trend in prices.
2.1.2. Properties of Core Inflation
Both Roger [7] (1998) and Silver [14] (2006) discuss at
length on several desirable properties of core inflation as a
useful indicator for monetary policy. First, it must be able to
disentangle the persistent component of inflation from the
transient movements, permitting for a better signal extraction
process. This would prove useful in the conduct of monetary
analysis and forecasting of future inflation.
Second, it must be credible. Having an independent body
to compute and release measures of core inflation, instead of
the central bank, would contribute towards enhancing public
confidence and avoid controversies. Moreover, such public
confidence would help to strengthen the central bank’s
credibility, especially if these measurements have some
policy bearing.
The third quality is that it must be timely. Delayed
information could compromise policy deliberations and
hamper effective communication and monetary operations.
In addition, such timeliness also promotes accountability on
the part of the central bank, as it allows the monetary
authority to explain deviations of headline inflation from its
target to the public. Bernanke et al. [11] (1999) note:
“…use of a core CPI measure also helps the central
bank to communicate to the public that not every shock
that raises prices will lead to a permanent increase in
the inflation, and that short-term changes in inflation
resulting from supply shocks will be treated differently
from changes driven by aggregate demand”.
Finally, these measurements must be forward looking,
especially when monetary policy works with a lag. Such
delayed response will have significant repercussion on future
levels of output and inflation. Without some bearing on the
future, policy mistakes can be very costly and difficult to
unwind.
2.2. Why Should Monetary Policy Focus on Core
Inflation?
There are several answers to the above question. At the
very top is the recognition that monetary policy works with a
considerable and variable lag, and is unable to respond to
short-term supply shocks or control temporary price
deviations. As a result, headline inflation could be polluted
by temporary price changes (noises) and may not reflect the
underlying inflation that monetary policy aims to contain.
More importantly, given the time lag, monetary authority
would be much more interested in the outlook for inflation
over some future horizon (Mankikar and Paisley [15], 2004).
Removing these transient noises from the headline inflation
allows one to have a better grasp of the underlying inflation
and permits one to compare it to an explicit or implicit
long-run target for price stability (Rich and Steindel [9],
2007).

Another important fact is that relative to the overall
inflation, changes in core inflation are very unlikely to
reverse within a short time frame. This suggests that over
time headline inflation would revert to core inflation. One
could see this from the preceding aggregate supply equation
propose by Roger [7] (1998) where short-term deviations
would cause headline inflation to move away from core
inflation. Over time, once these shocks dissipate headline
inflation would converge to core inflation. Various studies
have been conducted to test whether the divergence between
the headline inflation and core inflation is temporary or
otherwise, with mixed results. For instance, Rich and
Steindel [9] (2007) find significant reversion of headline CPI
inflation to core CPI inflation over 12 quarters from 1978 to
2004. Their earlier work in 2005 using PCE4 price inflation
for the 1978-2004 and 1959-2004 periods also yield similar
results. Armour [16] (2006) studies the CPI inflation and
core inflation for Canada and concludes core inflation
measurements do provide unbiased forecast for future
headline inflation and are useful indicators although forecast
results are not entirely robust. Mankikar and Paisley [15]
(2004) run some tests to check for convergence in the UK
CPI inflation and core inflation series using a standard
method proposed by Marques et al. [17] (2000). They find
only three (out of 13) of the measures of core inflation pass
all the necessary tests. Finally, a paper by OECD [18] (2005)
finds headline inflation tends to revert to core inflation in the
United States, Canada and Japan but not in the Euro Area and
somewhat ambiguous for the UK.
Core inflation could also act as a useful short-term
operational guide for the conduct of monetary policy to
achieve price stability (Armour and Laflèche [19], 2006;
Hogan et al. [21], 2001; Rich and Steindel [9], 2005). The
resulting core inflation could be regarded as a measure of
inflation that is the outcome of monetary policy. Hence,
some measures of core inflation could be considered to be
more controllable by the central bank. If the use of inflation
targets implies the central bank is willing to assume
responsibility for inflation ex post, it make sense to define
the target as a measure of inflation for which it has the most
ex ante control.
Focusing on core inflation may also help to limit potential
policy mistakes (Armour and Laflèche [19], 2006; and
Mishkin [10], 2007). Suppose in the past monetary policy
was tightened following higher headline inflation due to
some adjustments in fuel prices. With some degree of
certainty, headline inflation would trend downwards once
the effect of the price adjustments wear off after a year.
However, the same cannot be said of the effects from a
tighter monetary policy stance. Given the time lag, higher
interest rates would affect both consumption and investment
decisions by households and firms. This could result in a
lower overall output and increase unemployment in the short

4

Personal consumption expenditures (PCE) price index is compiled by the
Bureau of Economic Analysis, USA.
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run, while raising inflation levels in the medium term. As the
economy reacts to correct these imbalances, such swings
could lead to more price and output volatility and run
contrary to the central bank objectives of price stability and
maximum attainable growth.
Finally, core inflation could be a good measure of inflation
for policy formulation and Wayne [1] (2008) gives a good
account of this. For example, some central banks, especially
those that have adopted the inflation targeting5 framework,
do adopt some measurements of core inflation in their policy
deliberations and communication with the public. The Bank
of Canada, for example, adopted inflation targeting in 1991.
An agreement signed in 2006 between the Government of
Canada and the Bank of Canada, reaffirms the inflation
target at 2 percent, with a ‘target range’ of 1 to 3 percent. The
central bank noted:
“…measures of core inflation, along with indicators of
capacity pressures, have been shown to be useful
indicators of underlying infatuation and, hence, or
where total CPI inflation could be in the future. For this
reason, core inflation provides a useful guide for the
conduct of monetary policy”.
Another example is the Reserve Bank of Australia, which
regularly publishes a number of measures of core inflation in
its quarterly Statement on Monetary Policy. In its Statement
on the Conduct of Monetary Policy released in December
2007, the central bank highlighted that in its pursuit of
medium-term price stability 6 , some recognition must be
given for the natural short-run variation in inflation over the
cycle. And finally, the Sveriges Riksbank (the Bank of
Sweden), which adopted inflation targeting in 1993,
routinely publishes measures of core inflation in its
Monetary Policy Report. The CPIX, for instance, is defined
as the CPI inflation excluding household mortgage interest
expenditure, and direct effects of changes in indirect taxes
and subsidies.
In the final analysis, core inflation has an important role in
the deliberation and conduct of monetary policy. Besides
being a forward indicator of headline inflation, core inflation
could assist policy makers in communicating their monetary
stance to the public. It could also provide the necessary
check and balance to the macroeconomic analysis
undertaken by the central bank, while safeguarding it from
potential damages arising from costly policy mistakes.

5

Inflation targeting is a framework for monetary policy characterised by the
public announcement of official quantitative targets (or target ranges) for the
inflation rate over one or more time horizons, and by explicit
acknowledgement that low, stable inflation is monetary policy’s primary
long-run goal. Among other important features of inflation targeting are
vigorous efforts to communicate with the public about the plans and
objectives of the monetary authorities, and, in many cases, mechanisms that
strengthen the central bank’s accountability for attaining those objectives
(Bernanke
et. al. 1999, pg: 4).
6
Medium price stability is defined as keeping consumer price inflation
between 2 and 3 percent, on average, over the cycle.

677

3. Inflation in Malaysia
For most of the time, inflation has remained quite low and
relatively stable with an average of 2.9% over 56 years
(1956-2012)7. There are, however, bouts of high and low
inflation periods, as highlighted in the following table. The
first episode of high inflation took place in the 1972-74
periods following the first global oil price shock 8 . This
reflects the impact from rapid world inflation, sharp
increases in import prices, rapid growth of domestic
aggregate demand and supply bottlenecks (Bank Negara
Malaysia [6], 1979). Annual headline inflation rose to a
record level of 17.3% in 1974 (1973: 10.5%, 1972: 3.2%). In
the aftermath of the first oil price shock, the global economy
grew at a modest pace of 2.8% in 1974 (1973: 6.9%, 1972:
5.5%), while the impact on the Malaysian economy was felt
a year later when it slowed to a mere 0.8% (1974: 8.3%, 1973:
11.7%).
Table 1. Consumer Prices
Average annual growth rate (%)
Year

195665

1966
- 75

197685

198695

199605

200612

1

0.8

1.0

2.6

0.7

3.5

3.6

2

4.5

4.6

4.8

0.3

2.7

2.0

3

-1.4

-0.1

4.9

2.6

5.3

5.4

4

-2.0

-0.4

3.7

2.8

2.7

0.6

5

0.0

1.9

6.7

2.6

1.5

1.7

6

-0.2

1.6

9.7

4.4

1.4

3.2

7

0.1

3.2

5.8

4.8

1.8

1.6

8

3.1

10.5

3.7

3.5

1.0

9

-0.4

17.3

3.9

3.7

1.5

10

-0.1

4.5

0.4

3.5

3.0

Average

0.4

4.4

4.6

2.9

2.4

2.6

Source: Department of Statistics, Malaysia
1
Data up to 1986 refers to Peninsular Malaysia only

In 1979, the world economy suffered its second energy
crisis in the wake of the Iranian Revolution, and resulted in
lower crude oil production in the affected producing
countries 9 . Prices for global crude oil rose sharply by an
annual rate of 133% from USD12.78 per barrel to USD29.83
per barrel10. As a result of the supply shock, world inflation
rose sharply from 9.9% in 1978 to 12.5% and 16.9% in 1979
and 1980 respectively11. In Malaysia, being a highly open
economy, domestic prices were also affected by these

7

Prior to February 1987, headline inflation in Malaysia is proxied by the
CPI for Peninsular Malaysia (Ministry of Finance, 1985, p. 125).
8
The first global oil shock saw price for WTI crude oil rose from an average
of USD3.27 per barrel in 1973 to USD11.50 per barrel or at a shocking
annual growth of 252%.
9
Iran’s daily crude oil production fell from 5.24 million barrels per day in to
3.17 and 1.66 million barrels per day in 1979 and 1980 respectively (Annual
Energy Review 1995, Energy Information Administration, July 1996. p.
312).
10
Ibid.
11
Ibid
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external developments. In anticipation of the higher inflation
in the latter part of 1979 and the following years, the
Government reactivated the Standing Committee of Officials
on Anti-Inflation in April 1979 to review the price situation
and recommend measures to restrain inflation, with special
emphasis given food production and agriculture productivity
(Ministry of Finance, 1979. p 143). Moving on, headline
inflation did rise steeper higher from 3.7% in 1979 to 6.7%
and 9.7% in 1980 and 1981 respectively. The latter reflected
the compounding effect of higher domestic prices due to the
oil price shocks, supply shortages of essential items and the
increase in domestic fuel prices12.
Notwithstanding the preceding two episodes of high
inflation, Malaysia also experienced a period of very low
inflation at the height of the economic recession in 1985-86
(Bank Negara Malaysia [6], 1994. p 23). Then, headline
inflation rose marginally by 0.4% and 0.7% in 1985 and
1986 respectively (1984: 4.6%). To some extent, this
reflected lower prices for international commodities such as
crude oil and non-oil products. Furthermore, the relatively
stable prices in the OECD countries had resulted in lower
import prices and coupled with Government led measures
limited the pass-through to domestic prices (Ministry of
Finance, 1985. p. 126).
Domestic headline inflation rebounded higher in the early
1990s following the build-up of inflationary pressures
arising from five consecutive years of strong economic
growth in excess of 8% in 1988-92 (Bank Negara Malaysia
[6], 1994, p. 23). Externally, the outbreak of the Gulf War
following the invasion of Kuwait by Iraq in August 1990
pushed prices of global crude oil sharply higher by an annual
rate of 28.4% in 199013. Consequently, this led to a build up
in inflationary pressures in both developed and developing
countries. With some time lag, the impact from this external
development, coupled with buoyant domestic demand, low
unemployment and high capacity utilisation contributed to
higher domestic inflation (Bank Negara Malaysia, 1999. p
18). Nevertheless, the impact of the higher global crude oil
prices was not fully transmitted into domestic prices given
the existence of Government’s subsidy on the pump petrol
prices (Ministry of Finance, 1990. p. 209). Other measures,
both monetary and fiscal in nature, were also taken to
moderate the increase in inflation (Ministry of Finance, 1991.
p. 211).
Inflationary pressures began to build up towards the end of
1997, as the ringgit weakened to successive low in light of
higher volatility following the onset of the Asian financial
crisis. This resulted in higher import prices and contributed
towards higher inflation, which increased by 5.3% in 1998
(1997: 2.7%). The impact of the exchange rate depreciation,
however, was not passed through to consumer prices as some
producers, in an environment of weaker domestic demand,

12

Domestic fuel prices were raised by an average of 9.1% and 9.9% in June
and
August 1979 respectively (Ministry of Finance, 1979. p 140).
13
Ibid

absorbed part of the higher cost of production to protect their
market share (Bank Negara Malaysia [6], 1998, p. 72).
Furthermore, the tighter monetary stance and fiscal prudence,
coupled with lower global inflation and commodity prices,
also had a dampening effect on the overall price level
(Ministry of Finance, 1998, p.144).
In the build up of 2007-08 global commodity prices shock ,
headline inflation begin to creep up in the third quarter of
2007 following higher prices for global commodities such as
crude oil and food products. Indeed, global prices for these
major commodities have been increasing for quite a while
and it was a matter of time before the effect was transmitted
to local prices. Food prices, which increased steadily in 2007,
were higher in 2008 following the global shortage of
essential supplies of rice and wheat. Moreover, adjustments
to retail fuel prices by the Government in June of 2008 have
also contributed to higher inflation, which rose to 8.5% in the
following month. In response, the Government introduced
several short and long-term measures to deal with the
domestic food crisis. These include increasing the purchase
of rice from the global market and opening up more
agriculture land. It also stepped up its surveillance and
enforcement activities to weed out indiscriminate price
increases by unscrupulous traders. Furthermore, a Special
Cabinet Committee on Anti-Inflation was established in
April 2008. It was tasked with looking into measures to ease
the burden of the poor and vulnerable groups in coping with
rising costs of food and energy. It was later replaced by the
Economic Council in August of the same year, which acts as
an advisory body to recommend measures to sustain
economic growth, in light of the global economic slowdown
and to identify approaches to contain inflationary pressures
(Ministry of Finance, 2008, p. 86).
Subsequently, inflation also increased but at a more
moderate pace in 2011 at 3.2% (2010:1.7%) due to surged in
global commodity prices. Global crude oil and food prices
increase by 35% and 26% respectively between January
2010 and September 2011 with a notable increase of 94% in
the global price of corn due to disruption in supply and low
stockpiles. There is also adjustment in price administered
items in line with the introduction of subsidy rationalisation
program by the Performance Management & Delivery Unit
(PEMANDU) under the Prime Minister’s Department.
Nevertheless, as the price adjustment was gradual and paced,
the knock-on effects on other goods and services are
relatively contained as businesses were better able to cope
with the rise in costs.

4. Measurements of Core Inflation
4.1. Statistical-based Measurements
The measurements of core inflation are divided in to two
classes. In the following sub-section, we will survey the
statistical-based approach to computing core inflation. To
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accomplish this, we would need to rely on the 4-digit
consumer price index (CPI) data, which were sourced from
the Department of Statistics Malaysia. In all the CPI data at
the 3-digit level are classified into 12 main categories and
can be further divided into 51 sub-categories (see appendix
1). The data start from January 1992 until December 2012
and are re-based to the latest base year (2010=100).
Meanwhile, the annual growth of the CPI inflation is
computed from January 1993. We begin the statistical-based
approach with the exclusion-based method and end it with
the exponential smoothing technique. Corresponding charts
comparing each measure of core inflation with headline
inflation are display in the appendix.
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the computation of core inflation. Meanwhile, the
price-controlled goods refer to controlled items that are
under the Price Control Act, 1946 and Control of Supplies
Act, 1961, also excluded from the construction of core
inflation. Finally, prices of goods that require the
Government’s approvals with the following characteristics
are also excluded:
 Public goods such as public transport and utilities
 Items of which changes in Government tax would
have a direct impact on its prices (cigarette and
alcoholic beverages)
Thus, in all, 27 items from the CPI basket are excluded,
accounts for 33.5% of the total CPI weight.

4.1.1. Exclusion-based Method
The exclusion-based method of calculating core inflation
is by far the most widely used technique to date and often
receives the most public attention. In this case, some
components of the CPI such as selected food items, price
volatile items or prices of goods controlled by the
Government are permanently excluded from the calculation
of core inflation 14 . The economic rationale for excluding
certain items from the calculation of core inflation is because
they are most likely to be affected by supply-side disruptions,
which are expected to be temporary and would wane after a
certain time period. As discussed, monetary policy should
instead focus on factors that affect aggregate domestic
demand and not on temporary disturbances.
This method is often cited for its advantages, namely
timeliness, clarity and easy to understand by the public.
However, critics often argue it lacks clear economic
reasoning and the subjective exclusion of certain items,
especially food and energy prices could be a drawback given
that they could be carrying important signals to policymakers.
For example, Bean [20] (2006) noted that the exclusion of
high energy prices, while retaining falling goods prices, from
the calculation of core inflation may render it misleading.
Mankikar and Paisley [15] (2004) argue the exclusion of
energy prices such as the price of retail fuels could leave out
valuable information about the underlying inflation since the
former could also be driven by persistent global demand
conditions.
For our purpose, we have selected certain items that would
be excluded from the core CPI computation. These items
were excluded due to their volatile nature (such as fresh
seafood and vegetables) or are susceptible to supply shocks
or are controlled either directly or indirectly by the
Government (rice, petrol and diesel). Specifically,
price-volatile goods include items that have high degree of
price volatility (high variance) that are predominantly
influenced by supply shocks. For our purpose, item that are
assumed to be subjected to supply shocks is excluded from

4.1.2. Trimmed Mean
Trimmed-mean is a limited influence estimator 15
proposed by Bryan and Cecchetti [12] (1993), which refers
to the weighted-average inflation rate of the components of
the CPI basket, excluding inflation rates at the extreme of the
range – the lowest and highest end. The basis for trimming is
that changes in prices at the extremes of the distribution may
contain less information about current underlying inflation
than those lying towards or at the centre of the distribution.
Another way to look at it is based on a proposition that items
that have extremely low inflation rate are presumably subject
to administered or control items, while items that have
extremely high inflation rates are presumably subject to
supply shock. By excluding these items, the re-computed
inflation rate would be more reflective of monetary inflation,
which is influenced largely by changes in demand conditions.
For our purpose, for each month, the CPI items are
re-arranged, with the lowest inflation being the first and the
highest inflation being the last. The cumulative weight is
then computed. For the computation of trimmed-mean, items
in the first and the last 15% of the distribution are excluded
from the original CPI basket, so that we maintain only 70%
of total weights16.
4.1.3. Weighted-Median (WM)
The weighted-median inflation is another family member
of the limited influence estimator, where the median is the
50th percentile inflation rate at which half of the components
in the CPI basket have higher inflation and the other half, less.
One clear advantage of this and the previous method is that
both are rule-based and this eliminates any arbitrary
exclusion of the CPI items (MAS [22], 1998). Moreover,
these two techniques remove the impact of extreme or outlier
price changes (both positive and negative) from the overall
inflation.

15
14

In the UK, mortgage interest payments and effects of indirect taxes are
excluded (Mankikar and Paisley [15], 2004), while in Canada eight
sub-indexes plus effects of indirect taxes are removed from the calculation
of core inflation (Hogan et al [21], 1999).

Limited influence estimators emphasise greater weight on the price trend
or tendency of prices, and less or no weight on extreme or ‘outlier’ price
movements (MAS [22], 1998).
16
In New Zealand and Australia, the trimming rate is 5% & 15% on each
side of the price distribution (RBNZ & RBA technical notes).
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4.1.4. Double Weighted

4.2.1. Quah and Vahey - SVAR Model18

This method hinges on the notion that one should assign a
lower weight to highly volatile CPI items and more weight to
items that are not (OECD [18], 2005; Khong [23], 2006).
Effectively, instead of removing volatile items, this method
minimises or mutes their effects on headline inflation. Its
advantage over other statistical methods is that all of the CPI
items are included in the derivation of core inflation. This
would address concerns over the possibility that some
excluded CPI items may contain signals that are important to
monetary policy.

Quah and Vahey SVAR model is known as the
output-neutral core inflation model. It is based on the
proposition that inflation is a result from perturbations 19 to
the economy over time. These perturbations can be separated
into those that do not affect real output in the long run such as
nominal demand shocks and those that do. Core inflation is
defined as the function of long-run trend inflation rate plus
the cyclical excess demand pressure that has long-run impact
on real output. Inflation as defined by these authors:

4.1.5. Exponential Smoothing
Finally, Cogley [24] (2002) proposes an exponentially
smooth measure of core inflation designed to track sudden
and persistent movements in inflation, such as those arising
from changes in monetary policy. In brief, this technique
involves the exponential smoothing of current and past
aggregate price changes.
Formally:


 tc  [ t  t ]   tLR  g ( X t 1 )
In their model, Quah and Vahey tried to capture the
inflation pressure that feed into inflation expectation
(Mankikar and Paisley [15], 2002). This is reflected via core

18

j 0

where core inflation is define as a one-sided geometric
17

where core inflation is defined as:



  go  (1  go ) j  t  j
distributed lag

 t   LR  g ( X t 1 )  t

of current and past inflation (

t

).

According to the author, this particular technique can be
apply in real time and has only one free parameter ( go ),
which could be calibrated up front. As a consequent, the
filter coefficients will remain unchanged as new data are
available and the historical core inflation series need not be
revised. In the original paper, the author suggests a

An alternative interpretation of core inflation is given by Eckstein [27]
(1981). He defines core inflation as the trend increase of the cost of factors
of production originating from the long-term expectations in households and
businesses. Inflation, according to him, is define as p  pc  pd  ps ,
where pc is the core component that is related to the steady-state factor
price growth,

is the demand component, which reflects the

 tc   tLR   t  g ( X t 1 )  t

4.2. Model-based Approach

inflation rate,

An example of a geometric distributed lag is the Koyck lag.

pd

effects of deviation of unemployment from its neutral rate.
Hence, core inflation is defined as:

Where

17

is the shock component that captures the effects of

exogenous changes and

parameter setting of 0.125 for ( go ).

In recent years, many researchers have developed core
inflation measures based on econometrics modeling due to
its unobservable nature. This improves the robustness of
these measures since they are usually constructed based on
sound economic theory. We could use multivariate analysis
by using non-price variables to derive core inflation. But one
must always remember the pertinent constraints related to
this approach. Even though a model is grounded in economic
theory, it is not within the grasp of the general public. One
can also argue the assumptions and restrictions imposed are
rarely uncontroversial. This makes these models sensitive to
their exact specifications and identification schemes. Early
work on modelling core inflation has been carried out by
Quah and Vahey [8] (1995), Coimbra and Neves [25] (1997)
and Velde [26] (2006).

ps

 tc is the aggregate inflation in period t,  tLR
pressure and

is the long-run or trend

g ( X t 1 ) represents a measure of cyclical excess demand

t

is a measure of temporary disturbances to inflation. The

core inflation components are a function of trend inflation or the aggregate
inflation minus the cyclical excess demand pressure and the temporary
disturbances to inflation.
One should note the difference in core inflation definitions between
Eckstein’s model and Quah and Vahey’s model. The main difference
between the two models is the former stresses that core inflation should not
be cyclical where else the latter argues that core inflation should be cyclical
and correlated with output in the short-run. This subtle difference is
important. If the policy horizon is in the short to medium term, then policy
makers can make use of the Quah and Vahey model. On the other hand, if the
policy horizon is in the long-run, then the Eckstein’s model is more suited.
Laidler [28] (1990) consider Eckstein as the person who coined up the term
core inflation.
Given data unavailability, we are unable to construct a core inflation series
based on this model. The model is presented for completeness.
One should note the difference in the definition of core inflation between
Eckstein and Quah and Vahey. The main difference between these two
models is Eckstein’s model stresses that core inflation should not be cyclical
where else Quah and Vahey argue that core inflation should be cyclical and
correlated with output in the short run. This subtle difference is important. If
the policy horizon is in the short to medium term, then policy makers can
make use of Quah and Vahey model. On the other hand, if the policy horizon
is in the long run then the Eckstein’s model is more suited.
19
Perturbation refers to an alteration of the function of an economic system,
induced by external or internal mechanisms (Monetary Authority of
Singapore [22], 1998).
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inflation which is the component of inflation that is
attributed to nominal demand shocks and thus, is consistent
with the long-term view of a vertical Phillips curve. These
mean monetary policy shocks have no lasting impact on real
output but will ultimately affect inflation. Hence, monetary
policy should avoid from responding to price changes arising
from supply-side shocks (Monetary Authority of Singapore
[22], 1998).
4.2.2. Principal Component Analysis
Principal component analysis is a vector space
transformation which is often used to reduce
multidimensional data sets to lower dimension for analysis
purposes. These techniques have been used quite commonly
in multivariate analysis. Coimbra and Neves first introduced
the concept of using principal component analysis to
measure core inflation in 1997. This approach was further
explored by Machado et al [29] (2001) and Maria [30]
(2004).
By using this method, core inflation is derived from
information contained in the main components of the CPI.
The main idea behind this method is to have a technique that
could estimate price developments in the CPI main
components and categorise them as the trend inflation
indicator. The problem with this method, however, is the
non-stationary behaviour of CPI main components. There
are a few remedial measures that have been proposed to
counter this problem such as running an OLS regression
between inflation rate and the principal component, stacking
lagged variables to the original datasets (Stock and Watson
[31], 1998) and including more principal components in the
derivation of core inflation.
4.2.3. Kalman Filter
In brief, the Kalman filter is a recursive filter that
estimates the state of a dynamic system from a series of noisy
measurement. This means only the estimated state from the
previous time step and the current measurement are needed
to compute the estimate for the current state. In contrast to
batch estimation techniques, no history of observation or
estimates is required.
Velde [26] (2006) introduce the concept of Kalman filter
as an alternative measure of core inflation. He applies the
Kalman filter state space modelling, consisting of the latent
inflation 20 , as an unobservable variable to simultaneously
affect a collection of individual price series. From his results,
the latent inflation and the core inflation 21 series have
similar movement. He finds out that the latent inflation
reduces the out-of-sample forecasting error22, thus making it
useful for forecasting purposes.

20

Latent inflation here refers to core inflation measure by using Kalman
filter.
21
Core inflation here refers to core PCE by U.S. Bureau of Economic
Analysis.
22
This is because the Kalman filter eliminates the noise in individual price
series.

681

4.3. Hybrid Model
The hybrid model is a new line of study to measure core
inflation. We call it a hybrid model because we can’t classify
this new breed of core inflation measure to either statistical
approach or model based approach due to its unique nature.
There are two measures under the hybrid model namely the
Domestically Generated Inflation (DGI) and Wavelet
Analysis.
4.3.1. Domestically Generated Inflation Model
Domestically Generated Inflation (DGI) is a measure of
core inflation that would prevail absent of external shocks to
the economy, such as a large movement in the exchange rate.
This method was first introduced by Buiter [32] in 1998. For
the purpose of this paper, we derived the equation of DGI as;
p
p
  
  ( y  y )   ( y  y ) 
t
t 1
1 t i
t i
2 t i
t i
w
k
  ( e   )   ( s   )   ( wg  pd )  
3 t i
t i
4 t i
t i
5 t i
t i
t

where;
= Headline Inflation,
(yt-i – ypt-i) = Output Gap,
e = NEER (Nominal Effective Exchange Rates),
s = Spot Exchange Rates (RM/USD),
w= World Inflation,

k= World Commodity Price,
wg = Wages,
pd= Productivity,
ε t = Residual term.
We exclude the impact of exchange rate and world
inflation to core inflation and project the underlying
domestic generated inflation.
DGI is useful in providing information on the pressures
being exerted on prices by domestic conditions. If DGI has
strong inertia, it would be a leading indicator to the actual
headline inflation during an external shock. However, this
measure is sensitive to the precise assumptions underlying its
construction.
4.3.2. Wavelet Analysis
The wavelet analysis can be defined as a “waveform of
effectively limited duration that has an average value of zero”
(Misiti et al [33], 2000). This method was tailor-made for
de-noising (or signal extraction from) non-stationary time
series and is commonly used in applied science and
engineering field such as earthquake predictions. The
wavelet analysis was first brought to the economic
mainstream by Schleicher [34] (2002) from the Bank of
Canada. In his paper, he uses the wavelet for frequency
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domain analysis, non-stationary and complex function,
long-term processes, time-scale decomposition and
forecasting. He also discusses the time-scale decomposition
by Ramsey and Lampart [35] (1998), which uses the wavelet
analysis to study the relationship between money and
income.
Cotter and Dowd [36] (2006) use the wavelet analysis to
estimate core inflation. They obtain the core inflation rate by
extracting the signal from the inflation series. By doing this,
they actually applied an approximation to remove noises and
reveal the underlying signal of inflation. To make sure the
amount of noise removed is optimal (not too much or too
little), we can checked for normality of details 23 and
minimum entropy24.
In choosing the type of wavelet to use, it is desirable to
restraint ourselves with a wavelet that will generate the most
optimal outcome (i.e. smooth core inflation series). Once one
has decided on the type of wavelet to be used, the
Jarque-Bera estimation could be tested on each wavelet.
Wavelets with unreasonable Jarque-Bera probabilities values
are eliminated. Estimates of the entropies for the remaining
wavelets are carried out and wavelets with the least
permissible criteria are removed. In case one needs to further
eliminate more wavelets, he or she could look at the trend of
each wavelet and eliminate those that look similar to each
other (Cotter and Dowd [36], 2006).

that headline inflation (Armour [16], 2006). Here the
relevant means and standard deviations are presented in the
following table. For the sample period, January 1993 to July
2013, the trimmed mean have the smallest standard deviation,
with exponential smoothing and Kalman filter recording
smallest coefficient of variation. For robustness, we also
present the mean absolute deviation (MAD) for each
measurement, which shows the trimmed mean and weighted
median having the smallest MAD compared to other
measurements. To further augment this finding, we proceed
to check for the presence of biasness in the core inflation
series.
Table 2. Summary statistics for core inflation measures
Sample period: Jan 1993 – July 2013

Mean

Standard
deviation

Coefficient
of variation

Mean
Absolute
Change

Headline inflation

2.7

1.6

0.6

1.2

Exclusion-based
Method

2.7

1.6

0.6

1.4

Trimmed Mean

1.7

0.9

0.5

0.7

Double Weighted

1.9

1.1

0.6

0.8

Weighted Median

1.7

1.0

0.6

0.7

2.7

1.0

0.4

0.9

Exponential
Smoothing
Kalman Filter

2.7

1.0

0.4

0.9

Principal
Component
Analysis

2.7

1.6

0.6

1.2

SVAR

2.6

2.0

0.8

1.4

Wavelet Analysis

2.6

1.2

0.5

1.0

DGI

1.2

1.2

1.0

0.9

5. Evaluating the Measures of Core
Inflation
The different nature and methodology of each preceding
measures of core inflation begets the question: how best do
they explain and forecast headline inflation. Our prognosis at
this juncture is that some measures of core inflation will do
best at forecasting headline inflation, while the rest may be
more suited at explaining current developments. This thesis
needs to be corroborated and in this section, we propose a
standardised methodology to check which measure of core
inflation provides the most information about future headline
inflation and which could help us to better understand
current developments. The first test considers the volatility
of each core inflation measures. This is follow by tests for the
absence of bias and finally, we test the predictive power of
each measure to forecast future headline inflation at different
time horizons.
5.1. Volatility of Core Inflation Measures
The purpose of measuring the volatility is premise on the
foundation that in order for core inflation measures to
properly capture trend inflation, they should be less volatile

5.2. Unbiasedness
In the spirit of Bryan and Cecchetti [12] (1993), Heath et
al. [37] (2004) and Silver [14] (2006), headline inflation
could be decomposed in to the following form:

 t   tc  t
where in any period
and

t

t ,  tc is a measure of core inflation

is a temporary disturbance term. This equation

highlights the potential for headline inflation to deviate from
core inflation over a certain period due to some short run
supply shocks. In the absence of such shocks, there should
not be any significant difference between both headline
inflation and core inflation, implying unbiasedness of the
later.
We test for unbiasedness of each core inflation measure by

 t   0   tc  t
and testing the joint null hypothesis that   0 and   1 ,
estimating the following equation

23

Normality of details here means that, the process of removing the noise
should stop before it becomes normally distributed.
24
Entropy is signal at various frequency levels. Minimum entropy here
means that we would opt for the lowest entropy.

via the Wald Coefficient Restriction test.
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Table 3. Test for Unbiasness





p value

Exclusion-based Method

1.02

0.64

0.0000*

Trimmed Mean

0.39

1.43

0.0000*

Double Weighted

0.53

1.22

0.0000*

Weighted Median

1.06

1.03

0.0000*

Exponential Smoothing

0.75

0.89

0.7038

Kalman Filter

-0.47

1.14

0.0018*

Principal Component Analysis

0.48

0.82

SVAR

1.32

1.05

forecast horizons, while the trimmed mean performs better
over the 24-months window. The latter’s nature of
minimising the impact of extreme price inflation in the
computation of core inflation could lend support for a better
predictor of headline inflation over a longer policy horizon.
Table 4. Predictive Ability*
Predictive ability

RMSE

Measures

12-months

24-months

Exclusion-based Method

0.84

2.02

0.0004*

Trimmed Mean

0.62

1.39

0.0000*

Double Weighted

0.60

1.52

Weighted Median

0.97

2.11

Exponential Smoothing

0.67

2.11

Kalman Filter

0.80

1.63

Principal Component
Analysis

1.01

2.29

Wavelet Analysis

0.58

1.50

DGI

0.69

2.14

SVAR

0.68

1.57

Wavelet Analysis

-0.38

1.12

0.0413*

DGI

0.77

0.67

0.0000*

*significant at 10% level

The p-values indicate that we have to reject the null
hypothesis and conclude that all of the core measures, with
the exception of the exponential smoothing, are bias with
respect to headline inflation. One plausible reason for these
bias results, as suggested by Armour [16] (2006), is the
presence of high skewness and kurtosis relative to a normal
distribution in the CPI data. Hence, it is possible that the CPI
data are inherently bias upward from the start.

*In sample forecasting

As a check to the above method, we perform a second test
for predictive power based on Laflèche [19] (1997). In
notational form:

 t    1 t 12   2 t*12  t

5.3. Predictive ability
Finally, we test the predictive power of each core inflation
measurement with the aim at finding which of these
measures forecast headline inflation best. It is worth noting
that many researches have undertaken this task, with mixed
results 25 . The univariate approach, based on Bryan and
Cecchetti [12] (1993), requires one to regress headline
inflation on different core inflation estimates at various time
horizons and calculating the root mean square error (RMSE)
for the in-sample forecast of the model26. This simple model
can be described by the following notation:

 tk     ( tc   tc12 )   tk , m
where the left hand side is the average inflation over K
horizon, set at 12 and 24. Our interest is in the RMSE
deviation between average inflation and core inflation. The
above equation was regressed from the start of the sample
period to December 2006 and the results were used to build
an in-sample forecast for the January 2007-November 2008
sub-period.
In general, all measures of core inflation have smaller
RMSE in the 12-months forecast horizon compared to the
two-year window. However, the double weighted measure
and wavelet analysis have the smallest RMSE for the shorter

25
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Bryan and Cecchetti [12](1993), Blinder [5] (1997) and Cogley
[24](2002).
26
Bryan and Cecchetti [12] (1993) conduct an out-of sample forecast for a
few candidates of core inflation such as weighted median, 15% trimmed
mean and CPI excluding food and energy components, as well as, headline
inflation.

where,

 t is

CPI and

the year-on-year percentage change of total

 is a candidate measure of core inflation. In
*
t

similar fashion to the previous method, we performed a
regression based on the above equation from January 1993 to
December 2006 and performed an in-sample forecast for the
January 2007-November 2008 sub-sample period. We
follow Lefleche [19] (1997) by judging our assessment of the
predictive power of each core inflation measure based on the
adjusted coefficient of determination ( R 2 ), where one could
see the Kalman filter and wavelet analysis methods have the
highest adjusted coefficient of determination followed by the
Double Weighted Measure.
Table 5. Predictive Ability
Predictive ability

R2

Exclusion-based Method

0.12

Trimmed Mean

0.02

Double Weighted

0.17

Weighted Median

0.01

Exponential Smoothing

0.01

Kalman Filter

0.47

CPI

0.01

Principal Component Analysis

0.11

Wavelet Analysis

0.31

DGI

0.07

SVAR

0.01
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The results from the previous three sub-sections seem to
point us towards a single but important conclusion that no
single technique is superior to the other. While some
measurements may exhibit lower volatility, it does not
guarantee they make good candidates for forecasting future
headline inflation. Furthermore, the present of biasness in the
CPI data requires one to be extra careful when interpreting
these results. Nevertheless, this brief deduction does not
negate either of the techniques. What is more important for
all users is to utilise all available measurements of core
inflation to support their analysis of price developments and
buttress their deliberations and conclusions with a thorough
understanding of the economy and comprehensive
macroeconomic surveillance. Frictions within the economy
could easily lead to price pressures and could signal higher
headline inflation in future. Monetary policy must be on
guard against signs of second round effects which could lead
to increasing demand for higher wages and un-anchoring of
inflation expectations.

6. How Data from Core Inflation are
Analysed?
The contribution of these core inflation series to policy
deliberations can be seen from the following two contrasting
episodes of high inflation, e.g. February 2006 – March 2007
and January – November 2008. In the first instance, various
measures of core inflation seem to indicate that the
underlying inflation was lower than headline inflation during
this period. Headline inflation rose sharply to 4.8% in March

2006, in contrast to the simple average for all core inflation
measures which stood at 2.2%. In retrospect, the higher
headline inflation was largely due to the increase in prices of
fuels and lubricants in the transport category of the CPI
following the sharp upward momentum in the international
oil prices in early 2006. The absence of a second round effect
at that time supported the belief most firms were able to
absorb the extra production cost so as not to lose their market
share.
Nevertheless, between January-November 2008, the
general movement in all core inflation series, as shown in the
following chart, seems to corroborate the trajectory of
headline inflation. As prices for major global commodities,
such as crude oil and food cereals, rose sharply, headline
inflation began to creep upward fuelled by higher domestic
food prices. This reflected the pass-through from higher
external food prices to domestic food prices, as firms passed
on the higher cost of production to domestic consumers.
Given such an inflation outcome, a key policy consideration
for the central bank was to ensure that such price adjustments
did not translate in to a demand-driven inflationary pressure.
This was supported by indicators of inflation expectations
that gave the impression that inflation expectations have
remained anchored. Notwithstanding this, realising the root
cause of higher inflation was supply-related the Government
announced several immediate and long-term measures to
address inflationary pressures and potential supply
bottlenecks. These measures are beginning to bear some
fruits as both headline and some measures of core inflation
have begun to decline in the recent period.

Figure 1. Core Inflation - Interval of Uncertainty
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7. Conclusions
Recognising the fact that future movements in headline inflation could be influenced by current core inflation, it is
important to ensure measures of the former are available and robust to aid any policy deliberation. In this research paper, we
have highlighted the concept of core inflation, its qualities and evaluated several candidate measures. We have find that each
measure of core inflation perform differently when tested. How can one rationalise this conclusion? In some way, this
conclusion alludes to the possibility that some measures of core inflation could act as good predictors of future inflation,
while others are best at describing current development in headline inflation. Another way to look at it is that not a single
measure of core inflation is superior to the other and thus, it would be wise for policy makers to consider all available
information before coming to a conclusion. Therefore, we would like to reiterate our stance that it is important for one to be
careful when making deductions about the underlying inflation. Moreover, policymakers should recognise the need to
support their analysis with an array of supporting evidence in order to maximise the usefulness of these underlying measures
of inflation in corroborating their policy analysis.

Appendix
I. Group and Subgroups in Malaysia CPI (2010=100)
GROUPS AND SUBGROUPS
IN CONSUMER PRICE INDEX MALAYSIA
(2010 = 100)
GROUP DESCRIPTION

Weight

01 FOOD & NON AL'HOLIC BEVERAGES

30.3

001 FOOD AWAY FROM HOME
0011 FOOD AWAY FROM HOME

10.0
10.0

011
0111
0112
0113
0114
0115

4.4
1.9
0.4
0.5
1.2
0.4

RICE BREAD & OTHER CEREALS
RICE
FLOUR & OTHER CEREALS GRAINS
BISCUITS
BREAD & BAKERY PRODUCTS
OTH PROD MADE FRM CEREAL GRAIN

012
0121
0122
0123

MEAT
FRESH MEAT
FROZEN MEAT
PROCESSED MEAT

2.9
2.3
0.3
0.3

013
0131
0132
0133

FISH AND SEAFOOD
FRESH FISH
FRESH SEAFOOD
PROCESSED FISH AND SEAFOOD

4.5
2.8
1.1
0.7

014
0141
0142
0143
0144

MILK & EGGS
FRESH & RECONSTITUTED MILK
EVAPORATED/CONDENSED MILK
MILK POWDER & OTH DAIRY PROD
EGGS

1.8
0.1
0.3
0.9
0.5

015
0151
0152
0153

OIL & FATS
BUTTER,FATS & PRED ANIMAL OILS
OILS
MAGARINE, PEANUT BUTTER ETC

0.6
0.0*
0.5
0.1

016
0161
0162
0163

FRUITS
FRESH FRUITS
PRESERVED FRUITS
COCONUT AND NUTS

1.2
0.9
0.1
0.2

017
0171
0172
0173

VEGETABLES
FRESH VEGETABLES
PRESERVED VEGETABLES
POTATOES AND OTHER TUBERS

2.1
1.8
0.2
0.2

018
0181
0182
0183

SUGAR,JAM,HONEY,CHOC & CONF
SUGAR
CHOCOLATE,SWEETS AND ICE CREAM
JAM HONEY ETC

0.6
0.3
0.3
0.1

019 FOOD PRODUCTS NEC
0191 SPICES
0192 OTHER FOODS

0.8
0.3
0.5

010
0101
0102
0103

1.4
0.2
0.5
0.6

COF,TEA,COC & N-ALCOHOLIC BEV
COFFEE
TEA, COCOA ,ETC
MIN WTER,SOF.DRKS,FR/VEG.JUICE

02 AL'HOLIC BEVERAGES & TOBACCO
021
0211
0212
0213

ALCOHOLIC BEVERAGES
SPIRITS AND LIQUORS
WINES
BEER

022 TOBACCO
0221 CIGARETTES CIGARS ETC
03 CLOTHING & FOOTWEAR
031
0311
0312
0313
0314

CLOTHING
CLOTHING MATERIALS
GARMENTS
OT A'CLES OF CLOTHING & ACCESS
CLEANING,REPAIR & HIRE CLOTHES

2.2
0.4
0.1
0.0*
0.3
1.7
1.7
3.4
2.8
0.1
2.4
0.2
0.1

GROUP DESCRIPTION

05

WATER SUPPLY & MIS'NEOUS SERV.
WATER SUPPLY
SEWAGE COLLECTION
OT.SERV RELATING DWELLING NEC

1.3
1.1
0.0*
0.2

045
0451
0452

ELECTRICITY,GAS & OTHER FUELS
ELECTRICITY
GAS

3.3
2.9
0.5

FUR'SHING, HH EQUIP & MTENCE

4.1

051
0511
0512

F'TURE&FUR'SHING,C'PET&FLR COV
FURNITURE AND FURNISHINGS
CARPETS & OTHER FLOOR COVERING

1.0
0.9
0.1

052
0520

HOUSEHOLD TEXTILES
HOUSEHOLD TEXTILES

0.2
0.2

053
0531
0532
0533
0534
0535
0536
0537

HOUSEHOLD APPLIANCES
COOKING APPLIANCES
AIR CONDITIONING
WASHING MACHINES
REFRIGERATORS & FREEZERS
OT MAJOR HH APPL
SMALL ELEC HH APPL
REPAIR OF HOUSEHOLD APPLIANCES

0.6
0.1
0.1
0.1
0.1
0.1
0.1
0.1

054
0540

GLASSWARE T-WARE& HH UTENSILS
GLASSWARE T-WARE& HH UTENSILS

0.1
0.1

055
0551
0552

TOOLS,EQUIP FOR HOUSE & GARDEN
MAJOR TOOLS AND EQUIPMENT
SMALL TOOLS & MISS ACC'RIES

0.0*
0.0*
0.0*

056
0561
0562

GDS & SRV.FOR HH MAINTENANCE
NON DURABLES HHOLD GOODS
DOMESTIC SERV AND HHOLD SERV

2.0
1.0
1.0

06 HEALTH

1.3

061
0611
0612
0613

MEDICAL PROD,APPLIANCES& EQUIP
PHARMACEUTICAL PRODUCTS
OTHER MEDICAL PRODUCTS
THERAPEUTIC APPLIANCES & EQUIP

0.8
0.7
0.0*
0.1

062
0621
0622
0623

OUTPATIENT SERVICES
MEDICAL SERVICES
DENTAL SERVICES
PARAMEDICAL SERVICES

0.3
0.2
0.0*
0.1

063
0631
0633

HOSPITAL SERVICE/INPATIENT
GOV. HOSPITAL
PRIVATE HOSPITAL

0.2
0.0*
0.1

07 TRANSPORT

04 HOUSING,WTER,E'CITY,GAS,FUELS

0.6
0.6

14.9

071
0711
0712
0713

PURCHASE OF VEHICLES
MOTOR CARS
MOTOR CYCLES
BICYCLES

2.9
2.6
0.3
0.0*

072
0721
0722
0723
0724

OPERATION OF PERS.TRANS. EQUIP
PARTS & ACCESSORIES PERS.TRANS
FUELS & LUBR.PER.TRANS EQT
RPAIR & M'NANCE P.T.(INCL PTS)
OT SERV IN RESPECT OF P.T. EQT

11.1
0.4
8.8
1.4
0.6

073
0731
0732
0733
0734
0735

TRANSPORT SERVICES
PASS'GER TRANS - RAIL
PASS'GER TRANS - ROAD
PASS'GER TRANS - AIR
PASS'GER TRANS - SEA
OTHER TRANSPORT CHARGES

0.9
0.0*
0.7
0.1
0.1
0.0*
5.6

082
0820

TELEPHONE AND TELEFAX EQUIP
TELEPHONE AND TELEFAX EQUIP

0.5
0.5

083
0830

TELEPHONE AND TELEFAX SERVICES
TELEPHONE & TELEFAX SERVICES

5.1
5.1

22.6

041 ACTUAL RENTAL FOR HOUSING
0411 ACTUAL RENTAL PD BY TENANTS

17.2
17.2

043 M'TENANCE & RPAIR OF DWELLING
0431 MAT.FOR M'NANCE,REPAIR DWEL'NG
0432 SERV M'NANCE & REPAIR DWELLING

0.7
0.4
0.3

GROUP DESCRIPTION
09 RECREATION AND CULTURE

Weight
4.6

091
092
093
094
095
096

AUDIO VIS,P'GRAPIC&INFO PR/EQP
TV, VIDEO CASSETTE REC'DERS
PHOTOGRAPHIC & CINEMA'HIC EQP
INFOR, PROCESSING EQUIPMENT
RECORDING MEDIA
REPAIRS OF AUDIO VIS'L,PGRAPIC

0.9
0.3
0.2
0.3
0.0*
0.0*

092
0921
0922

OT.MAJOR DURABLE REC'& CULTURE
MAJ.DURABLES - OUTDOOR R'TION
MUSICAL INSTRUMENTS

0.0*
0.0*
0.0*

093
0931
0932
0933
0934
0935
0936

OT.REC' ITEMS & EQP,GDEN& PETS
GAMES TOYS AND HOBBIES
SPORTS EQUIPMENT
GARDEN, PLANTS AND FLOWERS
PETS AND RELATED PRODUCTS
VETEREINARY & OTHER SERVICES FOR PET
OTHER NON DURABLES

0.6
0.0*
0.0*
0.2
0.2
0.0*
0.2

094
0941
0942
0943

ENTERTAINMENT, REC' & CUL SERV
ENTERTAINMENT, REC' & CUL SERV
CULTURAL SERVICES
LOTTERIES & OTH GAMBLING

2.1
0.2
1.6
0.3

095
0951
0952
0953
0954

NEWSPAPERS, BOOKS & STATIONERY
BOOKS
NEWSPAPERS
MAGAZINES AND PERIODICALS
WRITING & DRAWING EQUIPMENT

0.8
0.1
0.4
0.1
0.2

096
0960

PACKAGED TOUR
PACKAGE TOURS

0.2
0.2

10 EDUCATION

1.4

101
1010

PRE PRIMARY & PRIMARY EDUCAT'N
PRE PRIMARY& PRIMARY EDUCATION

0.6
0.6

102
1020

SECONDARY EDUCATION
SECONDARY EDUCATION

0.4
0.4

103
1030

POST-SECONDARY NON-T'TIARY EDU
POST-SECONDARY NON-T'TIARY EDU

0.1
0.1

104
1040

TERTIARY EDUC (DIP.LEVL ABOVE)
TERT'Y EDUC(DIP. LEVEL& ABOVE)

0.1
0.1

105
1050

EDUCATION NOT DEFINABLE BY LEV
EDU'TION NOT DEFINABLE BY LEVL

0.2
0.2

11 RESTAURANTS AND HOTELS

3.2

111
1111

EXP IN RESTAURANTS AND CAFES
EXPENDITURE IN RESTAURANT CAFE

2.9
2.9

112
1120

ACCOMODATION SERVICES
ACCOMMODATION SERVICES

0.3
0.3

12 MISC. GOODS AND SERVICES

08 COMMUNICATION
032 FOOTWEAR
0321 SHOES AND OTHER FOOTWEAR

Weight

044
0441
0443
0444

6.3

121
1211
1213

PERSONAL CARE AND EFFECTS
HAIR SALONS & PERS.GR'MING
OTHER PRODS. FOR PERS.CARE

2.9
0.4
2.6

123
1231
1232
1233

PERSONAL EFFECTS NEC
JEWELLERY RINGS & PRECIOUS ST
WATCHES
OTHER PERSONAL EFFECTS

0.7
0.4
0.2
0.2

125
1251
1252
1253
1254

INSURANCE
LIFE INSURANCE
INSURANCE FOR DWELLING
INSURANCE ACCIDENT AND HEALTH
INSURANCE FOR MOTOR VEHICLES

1.8
0.4
0.0*
0.1
1.2

126
1261

FINANCIAL SERVICES
FINANCIAL SERVICES

0.4
0.4

127
1270

OTHER SERVICES NEC
OTHER SERVICES
Total

0.5
0.5
100.0
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II. Plot of Headline Inflation against Statistical based Core Inflation Measures.

Figure 2. Headline Inflation and Exclusion

Figure 3. Headline Inflation and Trimmed Mean

Figure 4. Headline Inflation and Weighted Median
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Figure 5. Headline Inflation and Double Weighted

Figure 6. Headline Inflation and Exponential Smoothing

III. Plot of Headline Inflation against Model based Core Inflation Measures.

Figure 7. Headline Inflation and SVAR

687

688

Core Inflation: The Malaysian Case

Figure 8. Headline Inflation and Principal Component Analysis

Figure 9. Headline Inflation and Kalman Filter

III. Plot of Headline Inflation against Hybrid Model based Core Inflation Measures.

Figure 10.

Headline Inflation and Domestically Generated Inflation

Advances in Economics and Business 4(12): 674-690, 2016

Figure 11.
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Issues in Choosing Among Them", IMF Working Papers,
06/97.
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