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ABSTRACT

Measures of core inflation are designed to abstthetunderlying trend in inflation from the
headline measure of inflation and it is consideasdhe component of price change related to
monetary phenomena. In that regard, core inflattan be considered as an important indicator of
the inflation trends, which is useful for the coadof monetary policy. The Central Bank of Sri
Lanka perceives that monitoring and analysing gogromeasure of long-term underlying trend
inflation in Sri Lanka is imperative to conduct it®netary policy. Therefore, several attempts have
been made to compile and analyse representativeunesof core inflation. Recognising the need
for exploring alternative core inflation measures &ri Lanka, this paper presents a range of core
inflation measures compiled using several methAtthe same time, this focuses investigating the
validity of using core inflation to gauge futurdlation trends and using it as a major input in the
conduct of monetary policy. Different measures poedmixed results in terms of qualifying
performance criteria of a representative core itila measure raising issues on the use of core
inflation as a guiding indicator. Although some mgi@s show certain ability to forecast future path
of inflation, none of the core measures does astantiing work in predicting inflation in Sri Lanka.
However, this may be attributed to issues with rédda headline inflation series and may not be
entirely due to the weaknesses in core inflatioasuees. Hence, these results do not undermine the
usefulness of core inflation for policy formulatiand analytical purposes since it serves as an
important variable in tracking prevailing underlygnnflation and provides an explanation on the
dynamics of inflation to guide monetary policy. Earflation indicators based on alternative
methods could provide Sri Lankan monetary policyeraknore timely information in addition to the
current official measure of core inflation.
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l. OVERVIEW

Monetary policy is a forward-looking strategy, whiimfluences the cost and the availability of
money with an aim to contain inflation. Monetarylippis considered as forward-looking as any
monetary policy action of monetary authorities itganflation in particular, and the economy in
general, with a considerable time-lag. Hence, margeduthorities are required to understand the
current trends and future path of inflation anadésading indicators of inflation in order to bette
calibrate policy actions with a forward-looking ppective.

In the conduct of monetary policy, monetary autiesido not merely consider fluctuations in
individual prices in the economy, but, focus onuneerlying trends in general price levels. The
concept of core inflation refers notionally to geater underlying trend in inflation, which is dem
by demand pressures of the econdmy

Core inflation is basically explained in the cortekthe quantity theory of money where the general
trend in inflation corresponds to the inflationtthaises as a result of a monetary disturbance
(Johnson, 2006) By this reasoning, inflation is a monetary pheeaon in the long-run, and
therefore core inflation should measure the compbogkprice change related to monetary
phenomena (Bryan and Cecchetti 1994; Wynne, 19389)ce, it is believed that monetary policy
actions of a monetary authority are closely relatedore inflation than headline inflation.
Accordingly, as monetary authorities focus on thesistent trends in inflation rather than temporary
movements in prices for policy purposes, core fidtamay be considered as a measure of inflation,
which is the outcome of policy (Johnson, 2006).ied in this way, core inflation is the measure
over which monetary policy has the most influerReder, 1997).

A good measure of core inflation is expected tosjgt® as much information on the underlying trend
as is possible from each month’s consumer pricexmtata (Bryan and Cecchetti, 1994). Moreover,
proper core inflation should track the componernwerall price change that is expected to persist f
several periods and therefore, be useful for nean-end medium-term inflation forecasting (Bryan
and Cecchetti 1994, Blinder 1997).

Central Bank of Sri Lanka (CBSL) intends to maintmiw and stable inflatichconducive for long-
term economic growth of the country by conductitsgmonetary policy although it does not follow
an explicit inflation target. In this context, t&8SL perceives that a proper - representative neasu
of true, long-term inflation trend is a must foetkuccessful conduct of monetary policy. This is
particularly so, as headline inflation in Sri Lankéich is measured using the Colombo Consumer’s
Price Index (CCPI), is highly vulnerable to supphocks, owing to its significant weight of food

! Supply side shocks too play an important rolegtecnining inflation. Although demand pressuresanimn long term
trend inflation, supply side impacts inflation byyvof generating temporary price variations. Ashssome argue that
positive demand shocks and negative supply shceoks important and similar effects on inflation tlasy pass through
the same channel and the monetary policy reaabidinetse shocks should be identical. Accordinglgretremains an
argument that core inflation measure should ina@teothe effects on inflation of the demand shaskwell as those of
the supply shock. However, this tends to contratietQuah and Vahey approach of measuring coratiorfl that
excludes the effect of the shock that has permamgptt effects (Aucremanne and Wouter.

2 As quoted in Bryan and Pike in 1991, Friedman @}3fbted that there are usually two different emptons of price
movements. One, common to all disturbances, is that the pnmevements reflect changes in the quantity of morigye
other explanation has been in terms of some speit@imstances of the particular occasion: goodad harvests;
disruptions in international trade; and so on iregt variety (Johnson, 2006).

% The core objectives of the CBSL are specified amtaming economic and price stability and mainitagnfinancial
system stability with a view to encouraging andrpoting the development of the productive resouodesri Lanka
(Section 5, Monetary Law Act, 2002 amended).



items'. At the same time, administered prices, which igdirclude energy, do not respond to
monetary policy actions and hence, such situatbarhdchinder efforts of gauging dynamics of

inflation in the economy. In this context, the CBI&s paid greater attention in tracking underlying
trends in inflation in Sri Lanka for its monetargligy purposes. As such, several attempts have been
made to compile core inflation measures, partitylaased on the widely known exclusion method
(CBSL, 1997 and 2006; Jayamaha et al, 2002). Asdéimee time, some individual research activity
can also be noted, which are based on alternatetbads, in addition to exclusion based methods
(Tennekoon, 2008; Gupta and Saxegaard, 2009).

Given the importance of extending research effoirexploring alternative core inflation measures
for Sri Lanka, this paper presents a range ofradtére core inflation measures complied using
several methods suggested in the literature adeaisluates them based on most important criteria.
It is particularly intended to examine the validitfychoosing such measures as guiding indicators in
gauging underlying trends and the future path féiion in Sri Lanka. Hence, more importantly, this
paper evaluates the validity of tracking core itnfla as a guiding indicator of inflation in Sri Lieen

and discusses the rationale of using core inflad®a major policy input in conducting monetary

policy.

The remainder of this paper is structured in tHiefang manner: Section Il provides an introduction
to the concept of core inflation mainly focusing teed and the significance and also elaborating
international experiences of measuring core irdfatSection Il elaborates the need for a core
inflation measure for Sri Lanka and reviews theratits taken thus far in the Sri Lankan context.
Section IV presents a range of alternative measafresre inflation for Sri Lanka. Subsequently, it
presents an analysis on the most representativeuresabased on the representativeness and the
controllability criteria. Section V provides the manalysis on the validity of using core inflatiaa

a guiding indicator in the conduct of monetary ppliThis section includes a review of the relevant
empirical literature and several tests includingsadity, long-run relationships, predictability and
correlations of core inflation measures and relateskrvations. Finally, Section VI provides a
discussion on policy implications and recommengategtio

II.  COREINFLATION : CONCEPT, M EASURES AND PRACTICES
a. Need and the Significance of Measuring Core Inflatin

Most of the monetary authorities who target inflatexplicitly or implicitly rely on historical and
current movements and forecasts of headline iofledind pursue expansionary or contractionary
monetary policies depending on the movements tdtioh and the behaviour of other leading
indictors, particularly money and credit. Hence thechanism of monetary policy relies not only on
a measure of inflation that captures the genersidiical) growth rate of prices but also a measire

4ccpi (1952 = 100) computed by the Department ofsGetand Statistics (DCS) was used as the officied pndex for
more than five decades in Sri Lanka. However, fitesad from many inherent weaknesses includingotiteated base,
non representation of the current consumption hiebawf an average household in the reference atipunl and the
limited sample of goods and services. Realisingdhieficiencies, the DCS constructed a Consumee Rrdex, ‘the
New Colombo Consumers’ Price Index’ (CCPI, 200208)1in November 2007. The most notable featuréénnew
index was the drastic fall in the share of expemdibn food from 68 per cent to 47 per cent anthigien of prices of
new items. However, still the food component remdiigh, reflecting the typical patterns of consuimahnaviour in a
developing country.



inflation that is forecastable. If the forecasts arisguided, the policy framework may tend to
increase the volatility of nominal aggregates arabably real aggregates in the short run (Morén and
Zegarra, 1999).

The primary purpose of using headline rate isithr@presents a more widely accepted and
understood measure of inflation. In that contéx, use of headline inflation rate is likely to prm
accountability, as well as public understanding aocckptance of the monetary policy framework
(Cockerell, 1999). However, headline rate of inflatstill includes changes in prices, which are
unrepresentative of general trend in inflation aodespondingly, tends to be a noisier measure of
general price movements.

When temporary, ad hoc or noisy movements tendlitorslative prices, the corresponding price
movements will generate transitory fluctuationgiice levels, which are generally, reflected in the
headline inflation rate. These fluctuations camlivéded into two main types: First, there will be
fluctuations in prices to which monetary authostiould not react and such volatile prices ardyike
to be quickly reversed on their own. Second, telidbe other short-term fluctuations, which
represent price shocks arising from sources begtomdontrol of the monetary authorityrhese

price changes will not become permanently incorgaranto the underlying inflation process unless
there is a change in the stance of monetary ptadi@ccommodate any change in inflation and
inflation expectations resulted from such shockené&ally, such temporary nature of price
movements is not in the interest to policy makeid lzence, for policy purposes, monetary
authorities focus on the persistent trends in fitfita

As core inflation attempts to abstract from thesggrice movements, it becomes a significant and
important variable in policy purposes as explaimethe following paragraphs based on the Cockerell
and Johnson’s work (Cockerell, 1999; Johnson, 2006)

First, core inflation can be considered as a gadetator of current and future trends in inflation.
Naturally, monetary authorities closely monitoralkilable information on the current state of the
economy and the current inflation rate, particyléine more persistent movements in prices. Core
measures provide an analysis, which is helpful to@tary authorities to separate the noise and-short
run fluctuations in price data from its more persi$ trend. At the same time, monetary authorities
are much concerned about the future path of ioflaéis monetary policy affects inflation with long
and variable lags. The most useful measures ofinfiation will minimise misleading signals about
the future trend in inflation.

Second, core inflation is considered as a good uneay inflation for empirical work. Policy makers
including central bankers are required to undedstha evolving interactions between monetary
policy, economic activity, and inflation and furthiavestigations into policy rules. In order to
undertake such activity, it is imperative to hacelaate measurements of inflation, particularlyecor
inflation measures.

Third, core inflation can be a viable target formatary policy. As transitory shocks could obscure
important relationships between monetary policy prnces, a core inflation measure might better
clarify the relationships between policy variabdesl targets. As explained above, if price
fluctuations from non-monetary sources can be ebaduthe resulting core inflation could be
regarded as a measure of the inflation that i®thheome of policy. In such context, some measures
of core inflation could be considered as more adlatible by monetary authorities than headline

> For examples: changes in supply such as a crapdaithanges in taste or specific events suchasges in indirect
taxes. One-time shifts in the level of the realhate rate due to non-monetary sources could @gbtb shifts in
relative prices.



inflation rates suggesting that core inflation niigk a better target for monetary poficiven in a
framework of targeting headline inflation, core m@as remain a useful source of information about
the general direction of price inflation (Cockeréi®99). Also, core inflation can also be a us&jal

to assess the effectiveness of policy.

Fourth, core measures assists in improving commatinit or transparency since it improves public
understanding of the notion that policy is linkedhe more persistent movements in inflation. The
use of a core measure as a target would focusgpattdintion on the persistent trend in inflation,
bringing it into line with the focus of the monetauthority and more importantly anchoring the
inflation expectations, which are incorporated idézisions and contracts.

b. Theoretical Explanations of Core Inflation

Measures of core inflation are primarily designe@lstract underlying inflation from influences on
the aggregate or headline measure of inflation. él@wr, there remains no clear consensus on what
core inflation should be measuring and what metbatkrive core inflation should be using.

One standard definition of core inflation relategrlte concept of the implied steady-state rate of
inflation, where inflation would be if output wasertsistent with the natural rate and the economy was
free of all supply shocks. Alternative definitiomsinly include: the persistence or momentum in
inflation, the transitory impact from fluctuatiomsaggregate demand and/or movements in the real
exchange rate (Cockerell, 1999).

As Bryan and Cecchetti argues, although thereareral frameworks to discuss core inflation, such
frameworks need not be considered as completeiéisenirinflation as they ignore the policy
response to ‘price’ shocks and therefore, are stiljethe Lucas critiqugBryan and Cecchetti,
1993).

Cecchetti (1997) decomposes an individual itemisepchange £z, ) into two braoder components: a
price change common to all items (core inflatid®) and an idiosyncratic price changp(t ).

Thus, at any given time, some prices are risingiggntly relative to core inflation whilst otheese
falling significantly relative to core inflation.

7, = AP, +Apit 1)

® As argued by Johnson (2006), since the use afattanplies that the monetary authority will accegsponsibility for
inflation ex postjt makes sense to define the target in terms ofrtbasure of inflation for which it has the mestante
control. This would further establish accountabpifitr policy.

" The Lucas critique, named for Robert Lusasrk on macroeconomic policymaking, says tha itaive to try to predict
the effects of a change in economic policy entitglythe basis of relationships observed in histbdata, especially
highly aggregated historical data. It suggestsiftaiyone wants to predict the effect of a pokoyperiment, he should
model the "deep parameters" (relating to prefergrteehnology and resource constraints) that gawvelimidual
behaviour. It is possible to then predict whatvitlials will do taking into account the change aligy, and then
aggregate the individual decisions to calculatentiaeroeconomic effects of the policy change.



Monetary authorities are interested in respondingrice changes common to all goail8,, which
are not directly observable. Only the overall cleaimga specific basket of goods and servigegthe
weighted sum of individual price changgg) is observable

Based on this premise, describing core rate odiioih as the persistent or permanent component of
inflation, can be stated as the most common approsed in discussing core inflation (Cockerell,
1999). This is explained in equation 2 as:

T=m° +7T 2)

where, inflationr, is divided in a statistical sense between itsdyg”, and transitory components,
.

Although this statistical explanation seems to &gue in explaining the determinants of inflation
(Cockerell, 1999), it provides some useful inforimaton the inflation process. As such, the trend
component can be identified as being at leastglgrtietermined by the stance of monetary policy
and the transitory component may include fluctusim aggregate demand as well as supply shocks
to inflation.

In addition to this general framework, a secondra@ggh to discuss core inflation can be elaborated
based on the Phillips curve framework.

m=m+a(y, —y)+Fhe +&° ®3)

According to equation 3, inflation settles dowrttie level of inflation expectationss;, in the steady
state when outpuy is at the natural ratg , the real exchange rate, is stable and the economy is

absent of supply shocks; . In this framework, it is possible to identify ednflation with the
steady-state inflation rate, which is given byatifhn expectations. Most notably, in terms of this
Phillips curve framework, core inflation measurewabnot only include the steady-state component
identified with inflation expectations, but woults@ incorporate medium-term inflationary pressures
from fluctuations in demand and movements in rgehange rate as well as any general persistence
in the inflation rate (Cockerell, 1999).

c. Measures of Core Inflation

As explained in the previous section, measure®id mflation are developed to extract from
published inflation rates, by decomposing publisiméldtion into its persistent and transitory
components. Therefore, core measures are derivetiroyating, to the extent possible, the price
shocks that can be identified as being either noisas arising from a source, which is exogenous t
the process influenced by monetary policy (John2006).

8 - :Z”:(Wn 07,) » where, n is the number of items in the price baskgt is the weight of item i in time period,

t
n
andz w; =1.
t



Core or underlying inflation is measured in sevarays. Until the 1990s, in many countries, core
inflation remained synonymous to Consumer PricexnPl) inflation excluding food and energy.
However, after 1990s, there has been increasedatiotn for further research on core inflation,
particularly with the introduction of inflation tgeting as an important monetary policy framework.

There exist two main approaches in measuring cdi&ion. The first approach estimates an
econometric model (mostly Vector Auto RegressiaffsiRs) and then uses the long-run restrictions
implicit in the definition of core inflation in oet to identify measures of core inflation. This
approach attempts to establish a link betweenioflegion and its underlying economic
determinants, most importantly monetary policy &ales and provides a clear rationale why
monetary authorities should analyse core inflatidre main problem with this approach is that it is
model-specific and the identification of core ititted depends on assumptions used in the model,
including price flexibility, formation of inflatiorexpectations, and the nature of price shocks.,Also
estimates of the model change when new data ansidhe sample period is extended, estimates of
earlier observations of core inflation would chanmgeriably. At the same time, different
specifications of the model could provide differezgults. Because of this subjectivity and its high
technicgl nature, econometric approach in measweong inflation has been rarely applied in
practice.

The other approach attempts to extract core iofiafiom existing information on the sub-
components of headline inflation and hence, focosesvo main branches, (i) core measures, which
use time series properties of the data, and (i cmeasures, which use the cross-sectional
distribution of the data.

The first approach attempts to identify transitooynponents of inflation, i.e. noise reflected tigiou
seasonal movements, volatile supply shocks, ortiome+elative price shocks. These noises need to
be excluded from headline inflation to derive cmftation. However, the identification of such
components relies on the judgments based on himgsigthe practices in other countries.

The second approach also attempts to exclude “hives®a headline inflation. However, instead of
defining the more volatile and hence, excludablaponents, this method observes the cross-
sectional distribution of price changes to identfytliers. The two tails of the distribution of qei
changes are identified as idiosyncratic movememtd,excluded from headline inflation to derive
core inflation. Au such, this method excludes highance components of the general price index,
but instead of fixing the excluded components abénprevious method, it allows the components to
vary from period to period.

Broadly, all the methods of deriving core inflatican be identified in a statistical perspectivéhey
rely on aggregated or disaggregated price dataafdivand Matea, 1999). The aggregate approach
uses the full sample of aggregate data and statiséchniques to identify directly the core measur
itself. This approach focuses exclusively on tHerimation contained in the dynamics of the
aggregate index. Empirical research along thess limcludes simple averaging or averages over
other horizons and seasonal adjustment, as welloas sophisticated filters such as those of Cogley
of 1998 and 2002.

Within the disaggregated approdhhere are two types of inflation measures: isththat use the
distribution of inflation at a point in time (egnaeasure, which eliminates movements in the téils o

% | the connection between core and headline imftein not clear and calculation is complicatedt ttmuld impact
credibility of such measures undermining the usefss of core inflation as a policy input for thematary authorities.
19 Disaggregated approach includes the various papetise weighted median and other limited inforomagstimators
by Bryan and Pike (1991); Bryan and Cecchetti (199396); Bryan, Cecchetti and Wiggins Il (1997&cChetti (1996);
Roger (1995, 1997) and Shiratsuka (1997).



the distribution and the weighted median, andhigse that use the time series properties of thee dat
(eg: measure based on excluding food, energy aticeat taxes; excluding most volatile
components, reweighing components according to tigtorical variability).

Based on these approaches, several methods, whicised practically in deriving core inflation
measures, are highlighted befdw

1. Smoothing Measures of core inflation can be derived by simag methods, which ranges from
simple moving averages to the fitting of trend $irseich as the Hodrick-Prescott filter and each of
them are highlighted below.

a. Average Headline Inflation: Annual average (moving average) inflation caubsed as a
measure of core inflation, as the volatility of tneadline index is smoothened-out over the
period through averaging (Alvarez and Matea, 1599)

b. Seasonally Adjusted Headline Inflation: When headline index is adjusted seasonally, the
volatility of prices is removed and smoothened-and hence, that index can be regarded as a
measure of underlying/ core inflation. When thesseal effects are cancelled-out within a
year and irregular movements disappear, it is teghas the trend compon&ht

c. Hodrick-Prescott Filtered Headline Inflation: The Hodrick-Prescott (HP) filter is a
smoothing method that is widely used by macroecastsio obtain a smooth estimate of the
long-term trend component of a setfed\ccordingly, filtered headline inflation can be
defined as a measure of core inflation.

d. Exponentially Smoothed Headline Inflation: Colgey (2002) proposed an exponentially
smoothened version of an aggregate price indegntrast to the popular methods of
compiling core inflation measures. This measuteeigved to pick up the movements in the
mean of inflation and hence, the component of fiditathat is likely to be sustained over
time.

2. Exclusion Based MethodsThe most common approach is the ‘exclusion méthduch derives
core inflation behaviourally by recompiling priagedices after removing a fixed number of
components from the original index in each periodsistently. The items usually excluded are
the items with highly volatile and erratic pricesie-off changes and items with administered
prices, usually energy and food items or priceisnplorted components. Hence, exclusion-based
measures of core inflation are designed to diradgwtify and explicitly exclude distortionary

M Relevant mathematical/statistical explanationsgaren in Annexure |.

2 For example, Bangladesh Bank monitors the 12-momthing average inflation in order to eliminate timse
components of fluctuations. However, the movingrage method is not a well defined measure of adtation. One of
the problems with this method is that the effecaimy shock does not average out properly if thiidigion of the sector-
specific shocks is skewed (Bryan and Cecchetti3k@9quoted by Shahiduzzaman 2006).

3 However, the trend component generally fluctuatessiderably less than the seasonally adjustedssgkivarez and
Matea, 1999) and hence, the seasonally adjustetiifie@annot be treated as a better measure ofirdtaigon.

¥ This method was first used in a working paperc(dated in the early 1980’s and published in 19897lHodrick and
Prescott to analyze post-war U.S. business cydlesever, although it can be used as a measurereficftation , which
is computable in real time, the “end of sample”hpeons with this filter documented by Baxter and k{1995) make it
particularly unappealing as a basis for core iidftateasurement.(Wynne, 1999). Usefulness of sehsdjustment
method and Hodrick- Prescott Filter for estimatiioge inflation in Indian economy is examined by &ata and
Bhattacharjee. The performance of core inflatiomsuees based on these techniques was compared vatle inflation
measure obtained from exclusion. Their analysisvelicthat though seasonally adjusted inflation isgimally better
than headline inflation for the purpose of monefaolicy, it merits no gain when compared with tlxelesion- based
core inflation measure. They also confirmed thaedoflation measures based on HP Filter is infeiacheadline
inflation as well as other core inflation measyi®smanta and Bhattacharjee,_ ).



changes in components of inflation. Componenteactuded if they are deemed to be volatile,
seasonal or subject to government policy.

3. Statistical Approach: The volatile components are also removed froncexlusing statistical
approaches. These approaches are generally basled observation that the moments of
inflation are non-normal and correlated. This tegha is used to filter large and influential price
movements and there are different methods of extgaanderlying inflation through the
statistical approach including limited influencéimstors and weighted median approach.

a. Limited Influence Estimators: ‘Trimmed Mean’ measures, which remove extremeepri
deviations from the index (Bryan and Cecchetti,4)3re the most popular limited influence
estimators. This method is also based on the reitatop of the index after removing certain
items, but differs from the behavioural approachthe items so excluded are not consistent
over time (for instance, items with highest andidevest volatility in each month are
excluded)Weighted Median’, which is the second measure psed by Bryan and Cecchetti
(1994), is also derived using the same approattinasied means, but trims all the midpoint
of price changes. The trimmed mean and weightedanede both unbiased estimators of the
population mean if the population from which thengées are drawn is approximately
symmetrically distributed (Cockerell, 1999).

b. Volatility Weights: This method allows to reweigh items in the baskatgithe inverse of
standard deviation. Hence, none of the items ackid&d, but lower weights are assigned for
more volatile items based on the premise that icdieion measure should be able to
minimise the volatility.

4. Econometric Methods: The econometric/modelling approach involves torgetore inflation on
theoretical grounds and to use a model to opertgmit. Hence, this approach draws a direct
link between policy and core inflation as the itila which is controllable through policy
(Johnson, 2006). The modelling approach has besindted by the work of Quah and Vahey
(1995), which acknowledges the importance of argtézal definition for core inflation and uses
the notion to determine the long-run restrictiamshie modéf. Many other researchers have
developed alternative Structural Vector Autoregmess (SVARS) based upon the original Quah
and Vahey approathand other models including p-star modeéls

Table 1 summarises the key advantages and disadyaenof each method of measuring core
inflation.

15 Quah and Vahey (1995) define core inflation totliz tomponent of measured inflation which has ngdan impact
on output. The main advantage of this approatiaisit has a clear economic interpretation. Ecaonagents are
assumed to incorporate core inflation into thetfaas, thus core inflation has no long-run impacootput. However, as
this approach is based on the estimation of a VAReh revisions will be made to the entire serilesove inflation
estimates as new observations become availablehvigiindeed a shortcoming (Meyler, 1999).

16 Other researchers who have developed alternati¥eRS based upon the original Quah and Vahey apprositude,
for example: Blix (1995), Bjornland (1997), Clau®97), Dewachter and Lustig (1997), Fase and Fsliex (1998) and
Gartner and Wehinger (1998).

" The long-run equilibrium level of prices in standia-star models could be interpreted as the peieel that
corresponds to core inflation, for example: Attalerdah (1996), Armour et al. (1996), and Hallmamté?pand Small
(1989).



Tablel
Advantages and Limitations of Various Underlying/ @re Inflation Measures

Measure of Advantages Limitations
Underlying/
Core Inflation
Smoothing - Provides a clear indication of -  Potential differences in the assessment
the trend inflation of outliers and in the estimation of the
trend

- Depends on the statistical and/or
econometric technigues and long tim

1%

series
Exclusion - Readily understandable - A prior decision must be made as to
- Easy to compute/replicate articles whose prices should be
- No need to have a long time excluded
series - Standard deviation being calculated

over a specific time period would
change with the time period

Statistical - No need for a prior decision | - Choice of where to trim the tails of the
Approach as to articles whose prices cross-sectional distribution
should be excluded - Computed/implied weights may
- Easy to compute/ replicate significant differ from original weights
- No need for a long time series
Model Estimates - Consistent with a widely - An additional hypothesis required to
accepted economic theory (eg: determine its level
vertical long run Phillips - Complicate to compute/ replicate
curve) - Estimates vary when new observations
- Multivariate nature included

Source: Extracted from Alvarez and Matea (1999) Modified by the Author
d. International Experiences in Measuring Core Inflation

Measures of core inflation first appeared in théddwhen policy makers were dissatisfied with the
CPIs and concerned about the implications of faatlenergy price shocks in understanding the
general direction of inflation. At the initial stagEckstein (1981) constructed a measure, which was
the appropriately weighted growth of unit laboud aapital costs and was viewed as a proxy for ‘the
trend rate of increase of the price of aggregapplst The basic logic was that if the aggregategr
index was to grow at this rate, then the employnoétabour and capital would be stabilised.
However, the practical use of this core inflati@mcept was limited as there are difficulties in
observing labour and capital costs in a timely i@shSecond, there is no clear conceptual basis to
distinguish between the supply and demand factdiiseincing aggregate prices. As a result, there is
no real presumption that policy could stabiliséatibn at the currently observed core rate, since
future changes in the core rate would not be indeget of current policy decisions (Rich and
Steindel, 2005).

The more popular core inflation measure as aggequate growth excluding food and energy
appears to have first been analysed by Robert Gandd975. He investigated the relative
importance of demand and cost factors of inflatiothe United States and his aggregate ‘core’ price
equation was estimated for final sales prices @ketufood and energy. Consequently, as in the
United States, in many other countries around tbwedjycore inflation became synonymous with a
measure of the CPI excluding food and energy pricethe 1980s, smoothing techniques were
adopted as an alternative approach to abstracttEorporary influences on inflation. More recently,
attention has cantered on the implication of sked kurtosis in the inflation distribution for



understanding the efficiency and robustness ottm¥entional CPI measure of inflation. Also,
model based measures are used in some occasions.

Even in the current context, it not possible taitfg single measure of core inflation as authesti

rely on a wider range of measures in gauging ugishgrlinflationary pressures in economies. Table 2
provides different approaches of measuring cotatiof in different countries and it indicates that
the exclusion is the most common approach.

Table 2
Measures of Core Inflation Used in Selected Countes
Country Measure of Core Measure
Argentina A Series of Measures:

Headline CPI excluding highly volatile or withseasonal pattern items

CPI excluding food and energy

IPCP — consumer price index weighted by theipnce (Cutler measure)

Australia A Series of Measures:

CPI less mortgage interest payments, governouenitolled prices, and energy items
Weighted Median

Trimmed Mean (30%)

Belgium A Series of Measures:

CPI net (main indirect taxes)

ULI1 (net of food and energy)

ULI2 (net of energy)

ULI3 (net of energy, main indirect taxes)

CPI less energy, potatoes, and fruit and ve¢gtab

Brazil A Series of Measures:

Core IPCA trimmed means non smoothed

Core IPCA - excluding administered prices amtfat home

Core IPCA trimmed means with smoothed

Core IPCA trimmed means (exclude cumulativegiveis either less than 14.4% or higher than 90.4%)
Canada A Series of Measures:

CPI excluding food, energy and first round etfeof indirect taxes with a weight of 26.3%
CPI excluding 8 most volatile components (1&#tJ adjusted the remainder for the effects of exlitaxes
CPIW (weighted variance)

Weighted Median

Trimmed Mean (15%)

Chile CPI excluding 20% with higher (-) variationsda8% with higher (+) variations
Colombia CPI excluding agricultural food, public\dees and transport
Denmark A Series of Measures:

CPI net (indirect taxes, subsidies)

ULI 1 (net of indirect taxes, subsidies, foodery, rents, public services, effect of imports)
ULI2 (net of indirect taxes, subsidies, foodelyy, rents, public services)

European Union |A Series of Measures:

HICP excluding energy and unprocessed food

HICP excluding energy

Trimmed means

Finland CPI less housing capital costs, indirecesaand government subsidies

France ULI (CPI net of food, energy, tobacco andtian effects)
Seasonally adjusted inflation indicator excludingplc tariffs, volatile prices and impact of fisqakasures

Germany A Series of Measures:

Headline inflation HICP excluding energy angrotessed food
Headline inflation CPI excluding energy and rogessed food
CPI weighted mean

CPI 5%-trimmed mean

CPI volatility adjusted-weights

Greece ULI (CPI net of food and energy)
Case-by-Case (oil, public utilities, regulated psicindirect taxes, subsidies, etc.)
India Wholesale Price Index excluding food and ftezhs
Indonesia CPI excluding administered prices andtiveltood
Ireland ULI1 (CPI net of mortgage interest payments)
ULI2 (CPI net of MIPs, food and energy)
Israel CPI less government goods, housing, anddndtvegetables
Italy A Series of Measures:

HICP excluding unprocessed food and energyepric
National CPI excluding food, energy and regdaprices.

Japan CPI excluding Fresh Food

Korea CPI excluding energy and non-grain agriculture
Contd.




Country Measure of Core Measure

Malaysia CPI excluding food and fuel
Mexico CPI excluding the most volatile items
Netherlands ULI (exclude vegetables, fruit and epémgm CPI)

CPI market (public services, natural gas, rentliréet and consumption-linked taxes)
Norway CPI excluding electricity prices and indirégctes
New Zealand CPI less commodity prices, governmentrotied prices, and interest and credit charges
Pakistan CPI excluding food and energy ( NFNE)
Peru CPI excluding 9 volatile items (food, fruitddaregetables, and urban transport, about 21.2%)
Philippines Excluding selected food and energy itéhmi® headline CPI

A statistical trend line
Poland A Series of Measures:

CPI excluding officially controlled prices
CPI excluding prices with highest volatility
Trimmed Mean (15%)

Portugal ULI (CPI net of unprocessed food and energy
10 percent trimmed mean of the CPI

Russia CPI excluding volatile and administered items

Singapore A Series of Measures:

CPI excluding costs of private road transpar eosts of accommodation
CPI excluding volatile items (30%)

Weighted Median

Trimmed Mean (15%)

Structural Vector Auto Regression (SVAR) Mo#stimates

South Africa CPI excluding certain food items, cobimortgage bonds and certain indirect taxes
Spain A Series of Measures:

IPSEBENE ( exclude energy, unprocessed food)

CPI less mortgage interest payments

Case-by-Case (indirect taxes, exogenous prices)

CPI excluding energy and unprocessed food

Sveriges Riksbank|A Series of Measures:

UNDL1 (exclude interest costs for owner-occugiedsing, indirect taxes, subsides, depreciatiter #ibat from CPI)
UND?2 (ditto, plus heating oil and propellants)

Sweden A Series of Measures:

CPI excluding housing mortgage interest andcedfef taxes and subsidies (UND1)
UND1 excluding petroleum goods (UND2)

UND1 less mainly imported goods (UNDINH)

Thailand CPI excluding Fresh Food and Energy (23%)

Trimmed Mean (10%)

United Kingdom  |A Series of Measures:

Retail Price Index excluding mortgage interestpents (MIPs)

Retail Price Index excluding MIPs, food, fueght

TPI excluding direct taxes

THARRP (indirect and local taxes)

Weighted Median

United States A Series of Measures:

CPI excluding food and energy prices

PCE excluding food, alcoholic beverages andgner

Trimmed mean for the CPI and PCE.

(weighted) median for CPIl and PCE

Sources: Erichsen and Riet,1995; Bryan and Cedch®89; Shahiduzzaman, 2006; CBSL, 2007; BIS 2009

1. DEVELOPING MEASURES OFCORE INFLATION FOR SRI L ANKA
a. Need for a Core Inflation Measure for Sri Lanka

The prime objective of monetary policy of the CBiSlto maintain price stability, which is conducive
for long-term sustainable output growth of the doyiMAs such, the CBSL operates within a
monetary targeting framework with a view to attain price stabilitydtugh influencing money and

18 Within monetary targeting regime, monetary poigjocused on ensuring an appropriate growth riateeochosen
monetary aggregate and thereby to impact on inflatUnder the monetary targeting framework of tiBSC, price
stability objective is to be achieved by influergitchanges in the broad money supply, which is tirkereserve money
through the money multiplier assuming that demamafoney as reflected by the velocity, remainslstébBSL, 2007).



credit aggregates. At the same time, the CBSL parsehat a proper and representative price index,

which measures long-term inflation trends in Smka, is a must for the successful conduct of its
monetary policy.

The price stability objective of the CBSL is guidagldevelopments in movements (12-month
moving average and year-on-year changes) in thd C&@mpiled by the Department of the Census
and Statistics (DCS) based on the actual pricestgbical basket of domestic and imported final
goods and services. However, depending only ongdsaim total CCPI as an operational guide for
monetary policy could mislead or divert the foctishe policy® as some volatile components may
impact the CCPI inflation over the short-term.

It is noted that large fluctuations due to good bad harvests, disruption in external trade, ard th
impact of external price shocks create transitaiga in the CCPl immediately, and those persist
only for a temporary period. For example, due sm@dden flood, vegetable production in a particular
year may be affected creating adverse supply sh&etlch supply shocks may tend to increase total
CCPI inflation. A similar situation may also arisecause of short supply of rice due to poor harvest
or rise in the prices of oil in the world markehi3'is particularly so, as the headline inflatidrsa

Lanka, measured using the CCPI, is highly vulnerabisupply shocks due to high weight of food
items.

Figure 1 and 2 indicate high volatility of periskband non-perishable food items included in the
CCPI basket.

% Figure 1: High Volatility in Prices of Non-Perishalde Food Items
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19 Bryan and Cecchetti (1993) argued that transitlugtfiations in the price level caused by non-mawyetaents, such
as sector specific shocks or measurement erravalaghot reflect in the policy decisions of the retary authority as
these price changes do not constitute underlyingataoy inflation. Monetary policy decisions needtocredible and so
that these are not supposed to be changed bedasisehasshort-term fluctuations. Hence, aggregatepnflation loses

its credibility to be a suitable measure of thegiievel as a short or medium-term operationalgindmplementing
monetary policy actions (Shahiduzzaman, 2006).
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Figure 2: High Volatility

in Prices of PerishableFood ltems
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As highlighted in Figure 3, administered pricesjehimainly include energy, do not respond to

monetary policy actions as any of the administgmécks does not depict significant relationshiphwit
policy interest rates or market interest rates.od@dingly, such non-responsive nature of pricesaoul
hinder the efforts of gauging underlying trendnfiation in Sri Lanka.

%

Figure 3: Responses of Adminstered Prices
to Changes in Interest Rates
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When figuring out component volatility of the CCR§ indicated in Table 3, it can be noted that most
of the food items and administered prices shovhtgkest volatility in terms of year-on-year changes
in price$®. The first 10 most volatile items approximatelg@ants for 19 per cent of the total index
whereas the first 20 most volatile items accounii&d0 per cent of the total index. The first 20sino
volatile items however include prices, which aré mghly responsive to supply shocks as well as to

policy changes.

% This proves the rationale of excluding those (faad energy) categories from headline inflatiodédve the core
inflation (Tennakoon, 2008).



Table 3
Volatility of Year-on-Year Changes in Prices of Corponents in the CCPI (2002=100)*

Sample: Dec - 03 to Aug -09

Standard Standard
Rank [Component Deviation Rank [Component Deviation
1 Coconut nuts 34.0 29 Other Cereals & Cereal Products 11.2
2 Water bills 33.1 30 Fire wood 11.1
3 Rice 30.3 31 Condiments Non-perishable 11.0
4 Kerosene oil 25.0 32 Small Fish 10.8
5 Gas 245 33 Starchy Food 10.2
6 Eggs 24.1 34 Maintenance and repair of personal transport egeppm 9.6
7 Pulses 24.0 35 Meals bought outside 9.6
8 Up Country Vegetables 23.0 36 Furniture and furnishings 8.6
9 Low Country Vegetables 215 37 Milk Products 8.6
10 Electricity 20.9 38 Purchase of vehicles 8.4
11 Oils and Fats 20.9 39 Meat 7.8
12 Milk 20.6 40 Fish 7.6
13 Flour 19.6 41 Marmite and Vegemite 7.3
14 Medical products, appliances and equipment 18.3 42 Tea & Coffee 7.3
15 Bread & Bakery products 18.2 43 Rent (Actual) 7.0
16 Transport services 18.2 44 Recreation and culture 7.0
17 Maintenance 17.3 45 Postal and Telegraph charges 6.8
18 Outpatient services 15.8 46 Processed Meat Products and Soya Meat 6.8
19 Contribution to trade unions etc. 15.6 47 Mineral Waters, Soft Drinks and Vegetable Juices 6.7
20 Fuels and lubricants for personal transport equig 14.9 48 Fresh Fruit 6.0
21 Condiments Perishable 14.8 49 Goods and services for routine household maintenanc 4.9
22 Processed Fish 14.7 50 Hairdressing salons and personal grooming estabésts 4.8
23 Hotel Charges 13.2 51 Other appliances, articles and products for petstare 45
24 King coconut and Kurumba 12.8 52 Footwear 4.0
25 Dried Fish 12.1 53 Clothing 3.7
26 Sugar, Jam, Honey, Chocolate and Confectionary 12.0 54 Household Textiles 2.9
27 Leavy Vegetables 115 55 Insurance - Health 2.0
28 Telephone and telefax equipm 11.4 56 Educatiol 1.8

* Disaggregated data of CCPI up to 56 categorielsranked highest to lowest in terms of standardatien

The volatility of prices of components naturallgdis to increase the volatility in the overall price

index; however, the changes in monetary policycganill have no significant effect on it. This is
indicated clearly through behaviour of year-on-y@a@ce changes of the CCPI. Such situation endorses
the need for having a core inflation index, whistiree from volatility and abnormal price shocks in
order to trace the underlying trend inflation in [Sanka.

The moments of price changes shown in Figure 4jigeecuseful summary about the shape of
distribution of price changes. The Jarque-Beradesépts the null hypothesis of normality providing
some evidence that the headline series is norrdadtsibuted. However, the probability value slightl
exceeds the 10 per cent level. This is also coefiriny the kurtosis value. The value of kurtosis is
slightly greater than 3, meaning that the seriessahglightly heavier tail than the standard normal
distribution, which means the series is broadlymaily distributed". However, the series has a
significant difference between its maximum and mim values. The standard deviation also indicates
high fluctuations. The series is positively skeweebning that the right tail is extreme and seses i
non-symmetri¢’.

%I The coefficient of kurtosisdicates the extent to which the distributionasthiled (leptokurtosis

K:>3) or thin tailed (Platykurtosis:K3) relative to a normal distribution, which hakuatosis coefficient of 3
(Mesokurtosis K=3). A leptokurtic distribution indicates that epti®nally large price changes—positive or negative.
“2 For a symmetric distribution, the coefficient &ksness is zero. A positive coefficient of skewriesticates that the
distribution is skewed to the right i.e., excepébprice rises are more common or more extreme elxaaptional price
declines. Conversely, a negative skewness coeffiaielicates that sharp price declines are morentmmor more
extreme than price increases. A skewed distribugither negative or positive) signifies the predwence of outliers in
terms of price changes, thereby giving a distoitgatession of the general trend of inflation.



Figure 4
Moments of Year-on-Year Price Changes of the CCPI
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As shown in Table 4, descriptive statistics forryea-year changes of headline inflation also comdgir
higher variations in prices.

Table 4
Moments of Year-on-Year Price Changes of the CCPI
Sample Moments 2004 2005 2006 2007 2008 20p9*
Mean 9.0 11.0 10.0 15.8 22.7 4.1
Median 8.8 11.7 10.0 15.3 24.1 3.1
Maximum 13.0 13.3 13.5 19.3 28.2 10.7]
Minimum 4.8 7.4 7.3 13.2 14.4 0.9
Std.Deviation 3.0 2.0 1.9 21 4.2 3.6
Skewness 0.0 (0.5) 0.3 0.5 (0.7) 0.8
Kurtosis 14 1.9 21 2.0 25 2.4
Jarque-Bera 1.2 1.1 0.6 1.0 1.1 1.0
Probability 0.5 0.6 0.7 0.6 0.6 0.6]
Observations 12 12 12 12 12 8

* Up to August Only

It is proven that headline inflation series in Sainka owes sharp variations and therefore, CCPI
would be frequently subject to distortions by seglreme price changes. Hence, in statistical terms,
this implies that the CPI mean or ‘headline’ infbatrate may not be a ‘robust’ indicator of the
general trend of inflation (Tahir, 2003).

b. Attempts to Measure Underlying Inflation in Sri Lanka

In 1997, the CBSL published its first set of carftation numbers derived by removing items with
administered prices (with a total weight of 16 pent) from the CCPI (1952 =100) and those have
been published for 24 months up to December 19%vas perceived that this measure was not an
exact measure of core inflation as it inheritedesabweaknesses those embedded with CCPI. Hence,
it was suggested further refinements to obtain mppropriate indictor of core inflation (CBSL,

1997).



In 2002, Jayamaha and Others examined two measiucese inflation. One measure was compiled
by removing components with administered pricess tisolating only free prices. The other measure
was a trimmed mean measure, which removes thevulztile items from the CCPI. However, the
computation of the trimmed mean measure was rgpageinsuccessful due to some technical
problems and hence, a measure of core inflationoltened by removing administered prices from
the CCPI with the coverage of data being extendé&btmonths from January 1994 to December
2001. Their study concluded that free prices redput only to monetary policy measures, but also
to administered price changes as any changes roadkriinistered prices had an impact on free
prices (Jayamaha et al, 2002).

Figure 5
Different Core Inflation Measures Compiled for Sri Lanka (1997-2008)
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In 2006, the CBSL compiled an index to measure cdlation by excluding vegetables, fruits and
fresh fish from the CCPI basket, in addition to iteens with administered prices. However, this
measure was not communicated explicitly to the gempiblic and used only for internal policy
purposes.

After adopting the new CCPI (2002=100), the CBSmuomenced to derive a core inflation measure
by removing the entire food basket and energy it@®BSL, 2007). This measiffehas been
communicated to the general public through presases since early 2008 to date by the DCS.

% |n this paper, the measure derived and publishéis manner is referred as the official coredtifin measure.



In 2008, Tennekoon presented a range of alternatkeinflation measures, derived using the
disaggregated components of new CCPI (2002 = T0@Yydluate the compliance of each measure
with the desired qualities of a core inflation meas These results also did not show that anyef th
measures were examined are superior to all othasunes in all disciplines. In the meantime, he
noticed that the measure, which excludes 10 mdatikofood and administered items (x10FA), 30
per cent symmetric trimmed mean (Trim30), the vidiatbased double-weighted measure (VW) and
the exponentially smoothened measure (ES) staativelly ahead other measures with regard to their
compliance with desired characteristics of a cofiation measure (Tennekoon, 2008).

Figure 6: Headline and Alternative Core Inflation Measures - 2004/20C
(Compiled in 2008)
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Recently, Gupta and Saxegaard attempted to contipaperformance of the official measure of core
inflation against alternative measures of coreatidh based on the same data set used by Tennekoon
despite some differences in disaggregating leuglsrder to assess the extent to which inflationary
pressures in Sri Lanka remain important. Statiktests confirmed that the official measure does
contain information about the future path of heaglinformation (Gupta and Saxegaard, 2009).

c. Need for Exploring Alternative Measures of Core Infation for Sri Lanka

The official core inflation measure of the DCS thais commenced to publish since early 2008 is
criticised in many dimensions. Tennekoon suggetstatcore inflation measure published by the
DCS is inferior to alternative measures in severgpects, and hence recommended moving to a
more suitable alternative measure (Tennekoon, 200 findings of Gupta and Saxegaard indicated
that the official measure of core inflation and éxelusion based measures are leading indicators of
headline inflation (but not vice versa) and therefgrovide a useful indication of the future path
headline inflation. They however suggested thatgitlie official measure of core inflation (as it
currently stands) may be inadequate as a commiondatl because of its apparent biasedness with
respect to headline inflation. Hence, they suggettat designing of a more credible measure of core
inflation for communication purposes (but not neeesy for the setting of monetary policy) should
therefore be high on the policy agenda (Gupta axe¢&ard, 2009).

The current official core index is computed by reing food and energy categories, which accounts
for 54.6 per cent of the total index. Removal digantial percentage from the index may tend to
assign unnecessary higher weight to items, whiginadly have lower weights and that could
overestimate the behaviour of the core index. @rother hand, food and energy categories also have



a certain component, which could respond to denpa@sksures in the economy and hence, removing
the entire chunk of food and energy would tendytmre such impacts. At the same time, current
measure does not satisfy important statisticadigat Precisely, as indicated in Table 5, it doas n
show a lower deviation from headline inflation igngficant positive correlation with money supply
and lower forecast error with regard to the préxdicpower.

Table 5
Statistical Properties of Current Official Core Inflation Measure
Criteria Statistical Test/ Attribute Outcome
Statistical Property/ Headline Inflation | Current Official
Econometric Model Core Inflation
Key Moments of a | Mean Central Location 12.19 9.91
Distribution Standard Deviation Spread/ Volatility 6.52 3.11
Skewness Asymmetry 0.50 1.30
Kurtosis Whether data are peaked
or flat relative to a norma 2.97 411
distribution
Representativeness| -  Mean Absolute Deviation from the MAD = 5.0
Deviation (MAD) | reference series, i.e. -
- Root Mean headline inflation (a lower RMSE = 6.0
Squared Error deviation is expected)
(RMSE)
Controllability Correlation Correlation with the
movements in broad 0.71 0.14
money supply (a high
positive correlation is
expected)
Predictability Vector Error Correction Predictive power (a low
Model* forecast error is expected) - 14.7

* Money Demand Model of the Economic Research Depart of the CBSL : Based on In-sample Forecasasa(Dp to
December 2008 and Forecast for August 2009)

In such context, the current official core inflatimdex may not be the most representative measure
and hence, there exists a great need to explamative measures to track the underlying trend
inflation in Sri Lanka.

IV. COMPILATION AND COMPARISON OF ALTERNATIVE MEASURES OFCORE | NFLATION
a. Properties of Price Data

The present CCPI (2002=100) is based on the Holdsémmome and Expenditure Survey (HIES)
conducted by the DCS in 2002 and with a total bagieie (in year) of Rs. 17,996.38 (CBSL, 2007).
Although the index includes 334 different items #nalysis carried out in this paper is based dn 21
items as some of the expenditure values are alr@aghpged in the dataset of the DCS. In this study,
disaggregated price data of the DCS were regroumed6 categories with a view to compile
alternative core measufés

%4 The disaggregated price data of the DCS (expemdimiues) are given in Annexure |l and the lis66fcategories used
in this study is given in Annexure Il



b. Compilation of Alternative Measures of Core Inflation

Based on the regrouped categories of the CCPhgeraf alternative measures of core inflation
would be derived in the following sections usinglaly known methods such as averaging,
seasonally adjusting, filtering, excluding, symntetrimming, volatility weighing, median weighing,
and exponentially smoothifity

i.  Corelnflation Measures based on Smoothing Methods

Year-on-year headline inflation is smoothened usiwxgral techniques such as annual averaging,
seasonally adjusting and HP filtering and is presgas alternative core inflation measures for Sri
Lanka. These methods tend to reduce the noiseegdrtbe index and hence, headline CCPI is
expected to be much smoother indicating the trargkneral price levels. However as evident in
Figure 7, although the annual average headlinatiofi show a smoothened trend over the period,
seasonally adjusted headline inflation does notvslnoy significant improvement in terms of
volatility compared to the unadjusted (originaljieg indicating that it may not be a good meastre o
underlying inflation, which is free from volatilitfConversely, HP filtered headline inflation indiest

more smoothened series, which is free from vigbeite variations (Exponentially smoothened
measure is discussed separately).

Figure 7: Headline and Core Inflation
(Year-on-Year Change) - Smoothing Method
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ii. Corelnflation Measures based on Exclusion Method

Considering characteristics and volatility of itemesluded in the basket, 12 alternative measures
were compiled using the exclusion method. Accorgingelected components such as food, energy,

transport were excluded from the headline indexasd some of the components were excluded
based on the annual or montiflyolatility.

%5 Technical details and compilation procedure oheaeasure are given in the Annexure IV.

26 Many researchers prefer to exclude items basedomah volatility as monthly percentage changesusity contain so
much noise (see Cecchetti, 1997, p. 154).



Table 6
Exclusion based Core Inflation Measures

Measure Code Share of
Categories
Excluded from
the Total
Index
(Total =100)
1 Core (Excluding Food & Enerdy) Core (XFE) - DCS 55.9
2 Core (Excluding Fresh Food & Enerdy) Core (XFFE) 20.6
3 Core (Excluding Food, Energy & Transport) Coregx) 59.8
4 Core (Excluding Fresh Food, Energy & Transport) Core (XFFET) 24.0
5 Core (Excluding Fresh Food, Energy, Rice & Co¢ohu Core (XFFE + RC) 27.7
6 Core (Excluding Fresh Food, Energy, TransporteRi Coconut ) Core (XFFET + RQ) 31.1
7 Core (Excluding 10 Most YG'Wolatile Items) Core (x10YV) 18.5
8 Core (Excluding 15 Most YOY Volatile Iltems) Caqrel5YV) 29.3
9 Core (Excluding 25 Most YOY Volatile Iltems) CqresYV) 45.0
10 Core (Excluding 10 Most MontHly/olatile Items) Core (x10MV) 10.4
11 Core (Excluding 15 Most Monthly Volatile ltems) Core (x15MV) 20.6
12 Core (Excluding 25 Most Monthly Volatile Items) Core (x25MV) 39.9

@Similar to DCS's core inflation measure. Howeve€ ®measure only excludes 54.6 per cent of the indékdoes not consider
some energy items included in other categoriesf(edand lubricants). However, only a negligibiéfetence is observed and
hence, both measures can be treated as identical.

®Similar to CBSL's core inflation measure in 2006

¢ Based on high volatility in rice and coconut prices

4 Year-on-Year Changes

¢ Month-on- Month Changes

The trends in core inflation measures based orusixei method are shown in Figure 8. It is evident
that all the measures broadly follow the trendeadiine inflation. It is also evident that reduntia
volatility (improvement in smoothness) dependshmnedxtent of exclusion, i.e. higher the exclusion
lower the volatility or higher the exclusion higttee smoothness. Accordingly, measures, which
exclude larger chunk from the overall index sucikCase (XFE) - DCS, Core (XFET), Core (x25YV)
and Core (x25MV), indicate lower volatility compédrt other alternative measures.

Figure 8: Headline Core Inflation
(Year -on -Year Change) - Exclusion Metho
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iii.  Corelnflation Measures based on Volatility Weighted Method

The volatility weights method does not exclude ahthe items from the index. Hence, instead
removing, weights of more volatile items are doweighted and assigned to less volatile items, in
proportion to the inverse of the standard deviatibpear-on-year price changes of each of 56
categories. This approach leads to reduce theualgtility in headline index as shown in  Figure 9

Figure 9: Headline and Core Inflation
(Year - on -Year Change) - Volatility Weighted Methoc
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iv.  Corelnflation Measures based on Trimmed Mean Method

This method is based on trimming extreme price gharf the upper and lower ends of the price
distribution, i.e. symmetric trimming. Accordingl¥0 per cent, 20 per cent and 30 per cent of the
extreme price changes were trimrfledifferent sets of categories were excluded eachtm

depending on the volatility in contrast to the estbn based measures, which remove the same set of

categories consistently.

Figure 10: Headline and Core Inflation
(Year - on - Year Change) - Trimmed Mean Method
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v. Corelnflation Measures based on Weighted Median Method

The weighted median approach, a similar methodrtorted mean, trims all mid points of price
changes. Core inflation derived this manner alsadby follows the trend in headline inflation

despite some volatility.

2" However, the selection of upper and lower poifithe price data distribution to truncate is a ®vadf judgment.



Figure 11: Headline and Core Inflation
(Year -on -Year Change) - Weighted Median Method
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vi. Corelnflation Measures based on Exponentially Smoothing Method

This method does not use disaggregated price blaitamoothens headline inflation exponentially in
order to ascertain its underlying trend. Accordingbre inflation based on the exponential
smoothing method was derived using 60-month laggdues of each data point in headline inflation
series. As indicated in Figure 12, this method mtssy smoothes high volatility in headline infiab
series and the core measure derived using thioapipbroadly follows the trend in annual average

headline inflation.

Figure 12: Headline and Core Inflation
(Year -on -Year Change) - Exponentially Smoothing/ethod
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c. Comparison of Alternative Measures of Core Inflation

In order to produce representative core inflati®asures for Sri Lanka, this paper presents 21
alternative measures. However, introducing a largeber of alternatives could complicate the
exercise identifying more appropriate or repredergaore inflation measures. This is because
different core inflation measures provide differezgulté®, and hence, such differences naturally lead
confusions in policy making. However, compilatidriarge series of indices would help in gauging
the overall trend in country’s inflation that couddbadly capture the economic behaviour. This is
particularly so in the Sri Lankan context as all theasures, which are presented in this paper,

%8 |n 2004, Heath provided an exhaustive analysik0@f different measures of core inflation using Aaign data, and
illustrated how the alternative approaches canigeoguite different results (Cockerell, 1999).



indicate a similar trend with headline inflationls4, trends in alternative core inflation measutes
not deviate significantly from its underlying treddspite few exceptions. On the other hand, aserie
of alternative measures may be useful in policyingks different measures can serve for different
policy purposes (Gupta and Saxegaard, 2009).

The visual depiction of movements of alternativeedaflation measures is presented in Figure 13
and a summary is given in Tabl&7

Figure 13: Headline and Alternative Core Inflation Measures (Year-on-Year Changes)
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N e e Average of Alternative Measures
Table 7

Summary of Headline Inflation and Alternative Measres of Core Inflation (Year-on-Year Changes)

Period | Headiine Alternative Measures of Underlying/ Core Inflation

Annual Seasonally

Average Adjusted | HP Filtered | Core (XFE)- Core Core Core Core Core Core

Headline Headline Headline DCS (XFFE) (XFET) (XFFET) (XFFE +RC) | (XFFET +RC) | Core (x10YV)]  (x15YV)
Dec-03 89 9. 74 12. 8.4 1L 8.4 108 1001 10§ 10.4
Dec-04 13.0 9.0 132 94 9. 13. 8. 12. 10p a7 11p 116
Dec-09 74 114 75 11. 9.1 6.4 8. 6. 8B 8 9L 9.
Dec-04 135 104 13. 144 8. 11 8. 11 12p 1204 125 125
Dec-01 18.8 154 19.3 16.2 7. 19. 7. 19. 16 170 159 11.2
Dec-04 14.4 224 144 13.4 15. 14. 10. 12, 15p 1313 149 154
Aug-09 0.9 8.1 04 94 6. 3. 9. 44 45 5 2p 3,

Core Core Core Core Core Core Average

Period|  Headling| Core (x25YV)| Core (xLOMV)[ Core (x15MV)| Core (x25MV) (VW) (TR10) (TR20) (TR30) (WM) (ES) (21 Measures)
Dec-03 89 9.8 8.3 9.3 10. 9. 1L 8. 8. 9p 7. 9.1
Dec-04 13.0 79 12. 121 8.9 9.1 13. 10p 9. 9B 10. 10.6
Dec-04 74 8.6 6.1 7.1 74 8, 8. 7L 7. w 10. 83
Dec-04 135 114 134 122 12.2 11.3 13. 118 11 119 10. 11.8
Dec-01 189 11.6 213 199 18. 12.2 19. 17p 16. 114 14. 15.7
Dec-04 14.4 104 124 14.2 11. 12.2 15. 124 15. 11p 21, 143
Aug-09 0.9 5.1 0.5 15 5, 39 2, 2P 2 3B 9, 45

% The monthly series of core inflation measurestierentire period are given in Annexure V.



Table 8 presents four important central moments aistribution (i.e., mean, standard deviation,
skewness and kurtosis) and provides valuable irdtiom to determine the most efficient measure of
central tendency with regard to each of the variofiation measures.

Table 8
Moments of Headline and Alternative Core InflationMeasures
Measure of Inflation Mean Median Maximum [ Minimum | Std. Dev. [ Variability |Skewness Kurtosis
1|Headline 12.9 12.1 28.2 0.9 6.3 0.5 0.6 3.0
2| Annual Average Headline 139 12.3 234 8.8 4.6 0.3 0.8 2.4
3| Seasonally Adjusted Headline 13.5 11.9 28.9 0.8 6.3 0.5 0.4 3.0
4|HP FilteredHeadline 126 12.6 16.2 7.5 2.7 0.2 -0.18 1.4
5|Core (XFE) - DCS 9.9 8.8 18.( 6.3 2.9 0.3 1.3 3.9
6| Core (XFFE) 12.3 11.1 28.2 3.3 6.2 0.5 1.2 3.5
7|Core (XFET) 8. 8.6 12.6 5.7 1.8 0.2 0.2 2.2
8| Core (XFFET) 11.4 11.0 27.1 4.0 6.1 0.5 1.1 34
9|Core (XFFE + RC) 12.1 10.9 25.1 4.6 4.7 04 1.3 4
10| Core (XFFET + RC) 11.p 10.7 22.5 5.9 4.4 0.4 1.2 3.5
11] Core (x10YV) 12.4 11.0 24.3 2.2 4.7 0.4 0.8 3.9
12| Core (x15YV) 11.9 11.3 20.7 2.5 3.3 0.3 0.5 5.2
13| Core (x25YV) 9.8 9.9 14 .9 5.1 2.2 0.2 0.08 2.5
14| Core (x10MV) 12.2 11.9 26.6 0.5 6.6 0.5 0.5 2.1
15| Core (x15MV) 12.3 11.6 27.6 1.5 6.3 0.5 0.9 34
16| Core (x25MV) 11.9 9.8 22.6 4.6 4.7 04 1.1 3.5
17| Core (VW) 10.0 9.6 17.d 3.3 3.0 0.3 0.3 3.2
18| Core (TR10) 13.1 11.9 29.3 2.6 6.1 0.5 0.9 3.3
19| Core (TR20) 11. 9.7 24.9 2.9 5.2 0.5 0.8 3.3
20| Core (TR30) 10.4 94 26.4 2.0 5.6 0.5 1.0 3.6
21| Core (WM) 9.8 9.1 23.5 3.0 4.4 0.5 1.1 4.3
22| Core (ES) 12.4 11.0 22.1 6.8 4.3 0.3 0.9 2.9

The sample mean, which is simply the weighted stithevindividual price changes, indicate that the
mean of core inflation measures ranges from 8.&@etrto 13.9 per cent. The second moment, the
variance of the distribution is a measure of ttspélision of the distribution and the standard
deviation is the square root of the variance. tedaflation measures properly capture trend irdiat
they should be less volatile than headline inflatib is clearly noted that alternative core measur
such as seasonally adjusted headline, XFFE, xFEEOMV and TR10 do not reduce volatility as
they record more or less the same standard daviatibeadline measure. In terms of variability,
defined as the standard deviation divided by tharmeore measures such as HP filtered headline,
XFET and x25YV show improved variability as thegaed lower variability and many of other core
measures still record relatively higher variability

It is important to consider whether there is anyealation between different moments. This is of
importance especially when considering whethesksvness and kurtosis are independent of the
mean of the distribution of price changes.

Table 9
Correlation between Moments of Core Inflation
Moment Mean Std. Dev.| Skewnes$ Kurtosis
Mean 1.00 0.64 0.1 -0.1§3
Std. Dev. 0.64 1.00 0.5 0.15
Skewness 0.1L 0.92 1.¢00 0.p7
Kurtosis -0.13 0.1§ 0.5 1.0




Table 9 indicates that there is a correlation 65(etween the mean of and the standard deviation
The mean appears to be positively correlated wighskewness of the distribution. The positive
correlation between the mean and skewness of stihdition has implications for the construction
of a statistical measure of core inflation. At Hane time, the kurtosis of the distribution appéars
be negatively correlated with the mean. This fematlso needs to be considered particularly when
constructing a statistically-based measure of odtation (Meyler, 1999).

d. Selecting Representative Measures of Core Inflatiofor Sri Lanka

Since core inflation measures are important tamigblicy, it would be imperative to assess them
based on the suitability for various policy purpmddowever, as explained in the previous section,
moments of alternative measures of core inflati@mvige different and mixed results and as a result,
the selection process of representative measuoesriss more complex. At the same time, as in the
case of definition and compilation, evaluation ofecmeasures is complicated by the fact that there
are no formal or standard criteria by which theuaacy of a core inflation measure can be assessed.
Hence, several criteria are proposed and discusdidrature in order to select a suitable measidire
core inflation”. The expected characteristics of a representatix@inflation measure can be
summarised as in Table 10.

Table 10
Key Characteristics of a Representative Core Inflabn Measure

Characteristics Attribute

Timeliness It should be possible to compute coflation measure
simultaneously with publishing of headline inflatio

Acceptability Published core measures should beable to the
general public

Smoothness Core measures should be free from tamypor
fluctuations

Representativeness Core inflation should trackahg-term trend of
headline inflation

Controllability Core inflation should be correlatedth the movements
of money supply

Predictability Core inflation should be useful irasuring the future
movements of headline inflation

Source: Tennakoon, 2008

From the perspective of monetary policy, predidighis the most important criterion as it suggests
whether core inflation measure can be used asdanguindicator in conducting monetary policy. As
there is no rationale of investigating predictapibf all the measures presented in this papermitid

be imperative to identify the most representatigasures. In order to select the most representative
measures of core inflation, two main approachesheansed; (i) examining the representativeness or
the absence of bias (direction of headline inflati@nd (ii) investigating the controllability (krwith
monetary aggregates).

% Correlations between the moments of inflation amngned in many research attempts. For examplentten of
inflation is shown to be positively correlated withth the dispersion and skew in the sample digioh of inflation in
Australia and the skew and kurtosis are also shovine positively correlated. Such observationsnatauinique to
Australia with similar distributional characteristifound in many countries (see Bryan and Ceccli&83; Roger, 1997,
Cockerell, 1999; Melyer, 1999).

31 See Annexure VI for different criteria suggestediterature.



i.  Representativeness or the Absence of Bias

A representative core inflation measure that candeel for policy purposes, should track the long-
term movements in headline inflation. This indicateat both core and headline inflation must share
the same long-term trend. Accordingly, core inflatshould be unbiased relative to headline inflatio
implying that in the long-run, the difference betmeaverage of headline and core inflation must be
zero. The idea of the absence of bias supportsldima that only short-term shocks are excluded from
core inflation measures (Lafléeche, and Armour, 20Bbreover, it is expected that divergence
between headline and core inflation is temporaey,Headline inflation may deviate from core
inflation in the short-run, but converges in thederun.

Several criteria can be used to trace the directfdreadline inflation using a core series (Silver,
2006; Tennekoon, 2008) as given in equations 4 to 6

» Deviation of the mean (MD) from headline inflation:

MD = Mean ) — Mean ¢z°) 4)

* Mean absolute deviation (MAD) from the headlinddtibn series:

MAD = (%]Zl\nf -7 (5)

« Root mean square error (RMSE) from the headliratioh serie¥*

RMSE = 213 (2 - m’ ©)
i=1
where,
b : Core Inflation
T : Headline Inflation, and
n : Number of Observations

%2 Based on Vega and Wynne (2003), Pederson sugbestguation;yysg= i(”: SAY2T whereI'I: is the core
t=1

inflation candidate at datl, I1 is the trend inflation, and is the total number of observations. This meteealuates
the performance by the ability to track the undadytrend in the headline inflation defined usihg Hodrick-Prescott
filter with smoothing parametet = 14, 400 as observations are monthly (Pederii§)2The same equation was used
by Silver (2006). Following Clark (2001), Rich aBtendal computes RMSE of the difference betweerdtiaflation and

core inflation using the equatiopi)ggeore :\/ > (77— 7OREY2 T 1 =1, T 0 as ameasure of volatility to
> DT, t=1.:
t

determine if a core inflation measure providegecurate read of trend inflation (Rich and Stenz@05).



The results of statistical methods such as MD, M&id RMSE are given in Table 11.

Table 11
Representativeness of Alternative Core Inflation Masures
Level of
Measure MD MAD RMSE [ Representativenesp

1|Headline Annual Average (1.32) 4.11 5.38 Low

2|Headline Seasonally Adjusteq (0.00 0.33 0.53 High

3|HP Filtered Headline 0.00 3.72 4.84 Moderate

4| Core (XFE) 2.63 5.16 6.78 Low

5| Core (xFFE) 0.25 1.42 1.67 High

6| Core (XFET) 3.72 5.56 7.51 Low

7|Core (XFFET) 0.67 1.38 1.69 High

8| Core (xFFE + RC) 0.40 2.10 2.55 High

9|Core (XFFET + RC) 0.87 2.08 2.59 High
10| Core (x10YV) 0.47 181 2.21 High
11| Core (x15YV) 1.04 2.96 4.08 Moderate
12| Core (x25YV) 2.75 3.96 5.43 Low
13| Core (x10MV) 0.31 0.83 1.03 High
14| Core (x15MV) 0.26 0.85 1.09 High
15| Core (x25MV) 1.43 2.27 2.76 Moderate
16| Core (VW) 2.51 3.23 4.43 Moderate
17| Core (TR10) (0.68) 0.84 1.15 High
18| Core (TR20) 1.48 1.80 2.11 High
19| Core (TR30) 1.57 1.87 2.23 High
20| Core (WM) 2.69 3.04 3.88 Moderate
21| Core (ES) 0.12 3.74 4.99 Moderate

It is evident that some of the core measures ssideasonally adjusted headline, XxFFE, XFFET,
XFFE+RC, xFFET+RC, x10YV, x10MV, x15MV, TR10, TR20d TR 30 are relatively
representative whereas measures such as annuageveradline, XxFE- DCS, XFET and x25YV
appeared to be weak in terms of tracking long-tieftation.

ii. Controllability

Core inflation measures should be controllabletghodemand management policies, particularly
through monetary policies. Accordingly, core inftat measure, which is expected to better represent
the demand-driven inflation, has to be closely@ated with the (lagged) movements of monetary
aggregates. The controllability of alternative cmféation measures is reflected by correlation
coefficients of those measures with lagged chaige®mney supply’. Results of the controllability
tests are presented in Table 12.

33 A measure of core inflation that is designed tawap“monetary” inflation might also be evaluatedthe extent to
which it is (Granger) caused by some measure afnitieey stock but does not (Granger) cause monayk(Ba
International Settlement®yorkshop Proceedings, __page 26).



Table 12
Correlation between Lagged Monetary Growth and Infation

Measure Reserve Money Narrow Money Broad Money
RM (-18) RM (-30) M1 (-18) M1 (-30) M2b (-18) M2b (-30) Controllability

1)Headline Inflation 0.35 0.30 0.08 0.60 0.09 0.71 High

2| Annual Average Headline 0.15 0.23 -0.45 -0.03 0.15 0.62 Moderate

3| Seasonally Adjusted Headling 0.34 0.31 0.07 0.61 0.09 710 High

4|HP Filtered Headline 0.55 0.71 0.10 0.80 0.63 0.76 High

5|Core (XFE) - DCS 0.12 -0.05 -0.24 -0.21 -0.02 0.14 Low

6] Core (XFFE) 0.27 0.28 -0.12 0.50 0.00 0.74 High

7|Core (XFET) 0.04 -0.02 -0.17 -0.17 -0.14 -0.05 Low

8| Core (XFFET) 0.27 0.31 -0.09 0.56 -0.01 0.74 High

9|Core (xFFE + RC) 0.38 0.28 -0.09 0.46 0.11 0.69 High
10| Core (XFFET + RC) 0.39 0.33 -0.04 0.57 0.11 0.71 High
11 Core (x10YV) 0.43 0.26 0.06 0.51 0.17 0.66 Moderate
12| Core (x15YV) 0.41 0.17 0.14 0.34 0.18 0.52 Moderate
13| Core (x25YV) 0.60 0.35 0.32 0.56 0.48 0.59 Moderate
14] Core (x10MV) 0.36 0.32 0.11 0.64 0.12 0.72 High
15| Core (x15MV) 0.34 0.27 -0.01 0.56 0.06 0.70 High
16| Core (x25MV) 0.45 0.30 -0.01 0.59 0.17 0.68 Moderate
17| Core (VW) 0.48 0.32 0.19 0.56 0.30 0.67 Moderate
18| Core (TR10) 0.34 0.31 -0.02 0.58 0.10 0.73 High
19| Core (TR20) 0.39 0.33 0.01 0.60 0.16 0.73 High
20| Core (TR30) 0.41 0.35 -0.01 0.59 0.17 0.73 High
21f Core (WM) 0.38 0.30 0.11 0.49 0.19 0.67 Moderate
22| Core (ES) 0.26 0.52 -0.41 0.36 0.28 0.72 High

Note: (-18) indicates 18 Month Lagged Money Groauthl (-30) indicates 30 Month Lagged Money GrowiniBicant correlation coefficients are highlightéa shaded form.

According to Table 12, none of the inflation measushows significant correlation with reserve
money and narrow money. This may be due to thetiveggrowth rates recorded in reserve money
and narrow money particularly during the period20@009. Correlation coefficient indicates that
core measures, which exclude a significant pofftiom the headline index, i.e. XFE-DCS and xFET
show relatively weak correlation with nominal morgrgwth while core inflation measures such as
seasonally adjusted and HP filtered headline, soiitige exclusion based measures (XFFE, XFFET,
XFFE+RC, XFFET+RC, x10MV and x15MV), all the trimchenean measures and Core (ES) indicate
strong correlation with money, particularly broadmay as measured by MZb

Graphical illustration presented in Figure 14 aleafirms correlation between lagged monetary
growth with both headline and core inflation measur

3 M2b includes currency, demand deposits and tintesamings deposits of Domestic and Offshore Bankinigs in Sri
Lanka.



Figure 14
Correlation between Lagged Monetary Growth and Infation*
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* Year-on-year percentage changes in broad mooeyply and price indices

insight in selecting representative core measwkigh is useful to carryout the analysis in thetnex

Table 13 summarises the representativeness amdtiv®llability criteria and provides a better
section.



Table 13
Summary of Representativeness and Controllability
of Alternative Core Inflation Measures

Measure Representativenesg Controllability
1|Headline Inflation - High
2|Headline Annual Average Low Moderate
3|Headline Seasonally Adjusteq High High
4|HP Filtered Headline High High
5|Core (XxFE) - DCS Low Low
6| Core (XFFE) High High
7|Core (XFET) Low Low
8| Core (XFFET) High High
9| Core (XFFE + RC) High High

10| Core (XFFET + RC) High High
11 Core (x10YV) High Moderate
12| Core (x15YV) Moderate Moderate
13| Core (x25YV) Low Moderate
14{ Core (x10MV) High High

15| Core (x15MV) High High

16| Core (x25MV) Moderate Moderate
17| Core (VW) High Moderate
18| Core (TR10) High High

19| Core (TR20) High High
20| Core (TR30) Moderate High
21| Core (WM) Moderate Moderate
22| Core (ES) Moderate High

As highlighted in Table 13, about 13 measures eaidéntified as most representative in terms of
tracking trend inflation and correlating with morgypply. In the next section, the validity of using
core inflation to gauge underlying trend inflationSri Lanka, based on selected representative
measures, would be examined.

However, all representative measures were not deresil for predictability tests. At the same time,
some of the moderate or low representative measwgesalso considered. For example, although
seasonally adjusted headline and, Core (TR10) messwe highly representative according to
criteria discussed here, those measures were nsideged for further analysis as the movements of
those measures are broadly similar to the heattiohex. It is evident that seasonal adjustment does
not improve the variability of headline index ansioa 10 per cent trimming does not show significant
impact on headline index. The same can be obsevitedegard to Core (x10MV). At the same time,
although the official core measure (XFE-DCYS) iglatively poor measure in terms of
representativeness and controllability, it is igd in the predictability analysis. Accordinglyyn

the following measures will be used for predictigypilests.

* HP Filtered Headline
» Core (XFFE)

» Core (XFFET)

* Core (XFFE +RC)
* Core (XFFET +RC)
» Core (x10YV)

» Core (x15MV)

» Core (TR20)

* Core (TR30)

* Core (VW)

» Core (ES)

» Core (XFE) - DCS



V. EVALUATING THE VALIDITY OF USING CORE INFLATION AS A GUIDING |INDICATOR IN

CONDUCTING M ONETARY PoLicy
a. Review of the Previous Research

The importance of core inflation as a major poligyut or precisely as a leading indicator in the
conduct of monetary policy has been widely revieweliterature. Amongst the key aspects, the
ability of the different core measures to indiddie future path of headline inflation, i.e.
predictability, is considered as the most importdmtracteristic with regard to policy significarite

This simply means that a good measure of coretiofiahould be expected to serve as a good
predictor of future trends in inflation.

In Bryan and Cecchetti’'s work on core inflatione fbrimary motivation was to find a measure that is
highly correlated with monetary growth. They invgated the ability of money growth to forecast
each of the alternative inflation measures usingpk regressions. As such, they looked at thetgbili
of the monetary base, narrow money and broad mmnfyecast the average level of inflation for a
period of one to five years. It was found thatplast year's money growth is most highly correlated
with the changes in core inflation (computed asgivisd median and 15 per cent trimmed mean).
Thereafter, they conducted a series of Granges s#gls to establish where changes in money growth
actually forecast changes in inflation based oratibty of past inflation to forecast. In foreciasf,
Bryan and Cecchetti proceeded with two relatedctivas. First, univariate forecasts, which showed
that core inflation does a slightly better job thaffation in either the All tems CPI or the CPI
excluding food and energy, were produced. Theycadtiwo important facts, which confirmed the
general impression about the difficulty of foreaagtinflation and appropriateness of core measures
in providing best forecasts at long horizons. Sd¢timy observed a marginal forecasting power of
core inflation when it is added to a multivariatpiation including money, output and interest rates
and that also essentially produced the same r@&yian and Cecchetti, 1993).

Although the predictive ability can be examined &adfied in different ways, the common approach
is based on the premise that if current overalatidn differs from the underlying trend rate, cadér
inflation should move towards trend. As such, vaitie inflation corresponding to the underlying
inflation trend, when current overall inflationbelow core, overall inflation should rise (Clark,
2001). Thus, the predictive content in alternatheasures of core inflation can be gauged by
estimating regressions for the future changes aralvinflation and comparing the gap between core
and overall inflation. Based on this principleat& quantified the ability of core inflation to pliet
future overall inflation by using monthly data tstienate the following regression:

(T, — ) =a+ B - m) +¢ )

where, n denotes overall CPI inflation and*"refers to one of the indicators of core inflatiboth

measured on a year-over-year basis. The pararhetstes the values of 12 and 24 (months).
Accordingly, the current gap between core and dviefféation predicts how much overall inflation
will change over the next one or two years. Atghme time, there exists a possibility of adding

% However, this criterion is not entirely independ&nmm the ability to track trend inflation. Thisliecause tracking
long-term inflation itself indicates the forecastipower of core inflation. To the extent that coreasures reflect
persistent sources of inflationary pressure, itliawonsidered as an attractor for future inflatitimus a measure that
tracks headline inflation would help to forecagtife inflation (Vega and Wynne, 2001).



many other variables useful for forecasting inflatiClark’s estimates of regression indicated that
core measures with the most predictive contenfufiire overall inflation are the trimmed mean
(with and without adjustment), median CPI, and €rlluding energy. Although all core measures
were considered to have significant predictive polweoverall inflation one year ahead, the
regressionR?s were highest only for these three indicators. rEselts for two-year-ahead inflation
prediction had also followed the same basic pati€lark 2001).

The same principle was investigated by Laflechefamdour (2006) and mentioned that forecasting
power or the predictive ability of core inflatiorneasure is fundamentally driven by the convergence
property. Generally, it is expected that diverganoetween headline and core inflation to be
temporary. The following equations can be estimated common way to test the hypothesis that
divergences between headline and core inflatioroaletemporary:

(7 — 1) = a + B~ 7T) + U (8)

(75 - ) =a+ B(1g, —77°) +v, 9)

where (7z,, — 77,) is the change in headline inflatiopg3© - 7°) is the change in core inflation,
u,and v, are random error terms, aindis the time horizon.

The basic premise behind these equations is tleatéf inflation is above headline inflation, toGPI
must have been hit by a specific shock, which gelherally be reversed. Total CPI inflation should
therefore be expected to increase in the futgre Q), but core inflation should be unaffecteBl<

0). If the restrictiona =0 and 8 =1holds, equation (8) collapses ta;,,, = 77°"° +u, . In that case,
core inflation is an unbiased predictor of totdlation.

Based on this principle, Lafleche and Armour prothet it is not possible to reject the joint
hypothesis (with 95 per cent confidence) for anthefcore measures considered; nor is it possible t
reject the hypothesis that , suggesting that alcttre measures are unbiased predictors of headline
inflation. This also means that deviations betweame and headline inflation are not persistent and
that headline inflation moves towards core rathantvice versa. Hence, it was confirmed that core
inflation measures are better than headline imihatiself in forecasting future headline inflatidn.
summary, these results confirmed that all the nmeasaf core inflation are unbiased predictors of
headline inflation and contain more information afbthe future trend of inflation than headline
inflation itself.

Many researchers have confirmed that even thougjbdmpilation is relatively complicate and
affected by data issues, statistical measuresrefinfiation produce better results. In examining t
case of Australia, based on Roger (1997), Cock&r889) found some support to the Granger-
causality tests suggesting that statistical measwaee superior properties in forecasting. It waes a
noticed that they lend some support to the notiai the Phillips curve is the best specified imer
of core rather than headline inflation.

Examining the Peruvian case, Moron and ZegarraQjl&@nfirmed that in all cases the latent - Quah
inflation is far more predictable than any othdlation measure as results of those were robust
changing the long-term forecast horizon from 242anonths. They claimed that their result was
robust to different choices of long-term forecamihparison, lag selection rules, and to the comwacti
of small sample bias. As such, they argued tha odlation measured by the Quah and Vahey
(1995) procedure is always more predictable tharP#ruvian Central Bank’s choice, i.e. adjusted



mean core inflation. However, they admitted th&t theasure is the most difficult to understand for
the public although it was qualified as the mosicachte measure of core inflation to predict. As
such, they suggested that the Peruvian Central Blaokld keep using the CPI inflation to announce
inflation targets but should use the Quah-styl&atidn as the guide for monetary policy.

In order to evaluate the ability of the differen¢asures to forecast future inflation, Vega and Véynn
(2001) examined how well they detected changelsdarneadline inflation rate for 18 months in the
future. More precisely, they investigated the agerannual CPI inflation rate over the consequent 18
months. The choice of this horizon was motivate@dayventional understanding about the lags in
the monetary policy transmission process. They @xaarthe root mean square forecast error
(RMSFE) as a function of trim for the trimmed memneasures along with the RMSFEs for excluding
energy and seasonal food measure. Accordingly,¢lelpated the forecasting performance of the
different measures in terms of their average dmndtom inflation over the next 18 months. At the
most disaggregated four-digit level, the timmedameutperformed the traditional excluding energy
and seasonal food measure, which trims up to éfwper cent. At the three-digit aggregation level,
the disaggregated data suggested that the trimureeastperforms the traditional measure for most
values of the trim. They noticed that a measurechvtloes well track a trend defined as a 36-month
centred moving average of headline inflation prépaktso does reasonably well forecasting headline
inflation 18 months ahead (Vega and Wynne, 2001).

Berkmen (2002) observed the predictability aspeteims of informational context. As such, he
stated that long-term trend in core inflation skidoé in line with the trend in headline inflation;
otherwise, some information can be lost. Hencghauld have some predictive power of the future
headline inflation and hence, there should be sectelationship between the measured inflation and
core inflation measure. Besides, core inflation soea should Granger cause headline inflation. In
order to test whether these conditions are safisfienot, Engle-Granger two-step cointegration
procedure was employed based on Freeman (1998)islrespect, it was shown that trimmed mean
estimators of inflation move in line with headlimélation in the long-run. He found a cointegration
relation between trimmed mean estimators and headiflation rates, indicating a close long-run
relationship. However, bivariate Granger causatfitiicated a weak potential for long-term inflation
forecasting.

Griffiths and Poshyananda tested the predictivityalor core measure excluding raw food and
energy in Thailand by running regressions. To eataltnhow well each core measure predicts the
future inflation trend, they compared current coféation with inflation 6, 12 and 18 months ahead
and found that core measure excluding raw foodesreagy performs well as it is the only core
measure with RMSE and MAD statistics consistertdlydr than the corresponding values for
headline inflation. They also highlighted the isselated to the predictive power of core measuses a
some prices in the CPI basket tend to lead otheesrThis suggests that a larger proportion af lea
items in the inflation measure will tend to impratepredictive power. Hence, they did not exclude
lead items in constructing core inflation. In thiercise, they used Granger causality tests to
determine whether or not a subcomponent of theili¥ely to contain some leading information.
They concluded that monthly changes are likely tan@er cause the monthly changes of the
remaining CPI basket. Causality test results sugddbkat raw food is likely to contain leading
information, so the exclusion of raw food from careasure (whether or not energy is also excluded)
is likely to result in some loss of timely pricgsals (Griffiths and Poshyananda, _ ).

Durai and Ramachandran investigated cointegratbosre and headline inflation for India. Results
indicated that core measures derived using trimmean, weighted median and common trends
methods are cointegrated with headline inflatiod exclusion and another weighted median based
measure are not cointegrated with headline inftatiestimating an error correction model, they also
found that core measure derived using common trapgsoach is a powerful predictor of headline



inflation. Hence, they concluded that the modekbasore inflation emerges as a distinct measure
since it possesses all the desirable propertidsased to headline inflation, less volatility, talaly
high correlation with growth of nominal money, daigrated with headline inflation, and powerful
attractor of headline inflation (Durai and Ramactan, ).

In order to verify the accuracy and veracity ofdicéive power of core inflation, many researchers
have focused on various aspects of forecastingdid), in-sample and out-of-sample forecasts,
aggregate and components forecasts, etc.

Smith (2004) checked the robustness of in-samgldte which are derived by performing out of-
sample forecasts. The out-of-sample forecasts stggpthe conclusion that using a measure that
exploits time series information can provide betteecasts than using cross-section information
alone. However, he also concluded that focusingeseistence does not seem to be the best way to
exploit time-series information.

Rich and Steindel (2005) evaluated a range of ciatelicore inflation measures. They noticed that
exponentially smoothened transformation displayeabgexplanatory power for within sample
exercises for subsequent movements in overalltioflawo or three years ahead. However, such
results weaken when they examined out-of sampéeé&sting and the structural stability of the
models. At the same time, they found that mediaasuees do a better job in forecasting inflation
out-of-sample. However, they concluded that noneooé measure does an outstanding work in
forecasting CPI inflation. Also, they noticed thia¢ somewhat erratic out-of-sample results were
accompanied by evidence of some structural instyaiil the forecasting equations. Hence, as an
overall conclusion, their criteria did not alloweth to identify a clear “best” or “worst” measure of
core inflation. Hence, they were of the view thatstrong evidence to suggest that a selected core
measure will be able to retain its relative usefakas a tool for to forecast inflation for anyegiv
period, even when supplemented by measures of sldbk economy. They suggested that while the
addition of macroeconomic variables could imprdwe predictability of aggregate inflation, their
contribution can vary considerably across core oress

Demers and De Champlain (2005) compared modelsrefinflation for Canada by direct modeling
the aggregate measure and by indirect modelingubeaggregates from two levels of
disaggregating. They emphasised the usefulnessirog monthly and quarterly disaggregate models
of inflation to forecast core inflation for Canadgy testing these various approaches, they condlude
that forecasting accuracy can be improved by ugisgggregated models of monthly core inflation,
most notably for short-horizon forecasts. At theadigregated level, Phillips curve types of models
appeared to contain valuable information aboutréuinflation, as theory predicts, and also
empirically observed by Hubrich in 2005. They wal®o of the view that the gains from using
monthly disaggregate data to forecast the quartetéyof core inflation are quite moderate and
statistically insignificant according to tests &muality of forecast accuracy, although the RMSFEs
can be reduced by nearly 10 per cent.

In order to assess whether core measure have diocgtor properties for the future trend in inflatjo
Johnson (2006) reviewed simple correlations betveaah core measure and the CPI excluding
indirect taxes (CPIXT ) at various future intervés12, 18 and 24 months. Correlations betweea cor
measures and the CPIXT rather than the CPI its&# weported in order to abstract from the large
indirect tax shocks in data. The importance ofrecti tax shocks was evident when comparing the
CPI and the CPIXT at all samples. At 6 months aheawlelation between the CPI and the CPIXT is
only 0.65 despite a 6 month overlap in data. Tigé kbrrelations suggested that core measures do
contain information about future movements in itnfia. It was also found that core measures
perform even better if the sample is limited toipas of low and stable inflation.



Several research can be observed, which attempiddritify underlying inflation trends in Sri

Lanka by compiling and analysing several core tidtameasures. Only a few has focused to
investigate the predictive ability of core inflatineasures (Tennekoon, 2008; Gupta and Saxegaard,
20009).

Tennekoon (2008) evaluated the controllability idrmative measures using correlation with lagged
changes in money supply and with true demand-driviéation proxied by the average of correlation
coefficients between other core inflation measurée average of correlation coefficients between
each measure with other measures, and correlattbrtive 18-month and 24-month lagged values of
growth in M2b indicated controllability of core Iafion measures. The predictability was tested by
comparing the 6 -month ahead, 12-month ahead amioh®h ahead forecasts of inflation, projected
using each of the core inflation measures, withréadised inflation. Accordingly, he constructed
Auto Regressive Moving Average (ARMA) models ustiaga until October 2006, and then these
models were used to forecast headline inflatiod months (up to April 2007), 12 months (up to
October 2007) and 18 months (up to April 2008).IBlacecasts were compared with the realised
headline inflation numbers in order to derive thee€ast error. Based on forecast results of
alternative core measures, Tennekoon concludedhatccuracy of core measures based on
excluding fresh food and energy and volatility weegl was high as they indicated high predictive
power. More importantly, he confirmed that the pslbd official measure, which excludes the entire
food and energy category, is inferior as the foseearor was higher and hence, weak in predictive
power.

Based on Marques et al. (2004) T&SBupta and Saxegaard tested the appropriatenesseof ¢
measures for Sri Lanka. At the first stage, theyete whether or nat, =77 — 77 a stationary
process, wherez, is the year-on-year rate of change of the headlifbandz is the year-on-year

change in the different core indices. Stationappprty was tested using both Augmented Dickey
Fuller (ADF) test and the Kwiatkowski-Phillips-SchitiShin (KPSS) test. At the second stage, they

tested whetheu, = 7z — 7z has mean of zero by testing the significance ottimestant term using a
simple t-test.

Consequently, they tested condition¥(iDy estimating the following error-correction modied 77, :

% Marques et al. (2000) argued that an appropriaasare of core inflation should possess the cheisiit that
headline inflation converges to core inflationtie iong - run but not vice versa. For a measumdd inflation to satisfy
this criteria it must be the case that headline@d inflation are cointegrated with unit coeféiat [condition (i)]. In

other words, the difference between headline anel iodlation, U, = 77, — 7Tt should be stationary with a mean of zero.

If U, were not stationary, headline and core inflatiomlddend to diverge in the long-run. If meanwfwere not zero,

core inflation would not be capturing the persistmmponent of headline inflation and would be bthd-or a measure
of core inflation to satisfy the criteria set oytMarques et al. (2004) it must also be true tloa¢ énflation is an attractor
of headline inflation [condition (ii)], and convety that headline inflation is not an attractor éore inflation [condition
(ii)]. Condition (ii) simply indicates that coraflation possesses some information about futuaellivee inflation and
should not be interpreted as a test of the ahifityore inflation to forecast future inflation. Gdition (i) requires that an
error correction representation does not existéwoe inflation. In other words, headline inflatishould not be an
attractor for core inflation (Gupta and Saxegaaaf?9).

37 If condition (i) holds then there exists an erorrection representation for headline and/or auftation [From
Granger’s representation theorem (Engle and Graig&i7). Condition (ii) requires that such a repreation exist for
headline inflation and implies that if headlinel@tion is above core inflation, then it can be etpd that headline
inflation will sooner or later start to decrease awill converge to core inflation. In other wordsndition (ii) requires
that core inflation Granger causes headline irdftathrough the error-correction term and thusleading indicator for
headline inflation.
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and testing whether the null hypothesisyct Ois rejected.

The two tests (ADF and KPSS) strongly suggestetdatfiaial core measure, the Trimmed Mean
15L5R measure, the Trimmed Mean 20L5R measuretren@irimmed Mean 25L5R measure are not
cointegrated with headline inflation and thus ankkely to converge to the same trend as headline
inflation in the long - run. Conversely, tests agly suggested that the Trimmed Mean 25L10R
measure is cointegrated with headline inflatiorroligh the results from a simple t-test for whether
the constant term in the ADF and the KPSS regressace significantly different from zero, they
concluded that only two measures of core inflafibmmmed Mean 15L5R and the Exclusion 3) can
be considered as unbiased estimators of coreionfldt was concluded that Trimmed Mean 25L10R
measure, and both exclusion based measures claoimfare attractors of headline inflation and
thus satisfy condition (ii). Further tests suggedtet official measure of core inflation and the
Exclusion 3 measure are leading indicators of headhflation, but not vice versa. In other words,
results indicate that these measures provide alugatie for the future path of headline inflation
(Gupta and Saxegaard, 2009).

b. Empirical Results of Predictive Ability

The emphasis of this study is to produce coretioflameasures, which represent the trend of
underlying inflation useful for setting the mongtaolicy. Hence, the desired criteria for assessing
such measure of inflation therefore, do not simptyude minimisation of its variance or deviations
over time. Accordingly, econometric tests needydiad to investigate how closely the different
measures accord with economic intuition of cor&trdn. In order to identify whether core inflation
measures can be treated as guiding indicatorfiéocanduct of monetary policy, several econometric
tests were conducted. These tests include:

i. Causality

ii. Long-run Relationships
iii. Predictability

iv. Correlatior®.

The empirical results and analysis for each tegteésented in the following sections.

i. Causality

In order to test causality between headline anetsadl core inflation measures, Granger causality

tests were performed. The Granger causality testdadline inflation () and core inflation {°°°F)
involves estimating the following pairs of regressi

% Theoretical explanations are given in Annexure VI
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The results of Granger causality tests are predent€able 14.

Table 14
Pairwise Granger Causality Tests
Sample: 2003M12 2009M08

Null Hypothesis: F-Statistic] Probability
1] HP Filtered Headline does not Granger Cause lihead 6.30 0.00
2| Core (XFFE) does not Granger Cause Headline 1.96 0.15
3| Core (XFFET) does not Granger Cause Headline 3.51 0.04
4| Core (XFFE + RC) does not Granger Cause Headline 4.76 0.01
5| Core (XFFET + RC) does not Granger Cause Headlin 4.29 0.04
6| Core (x10YV) does not Granger Cause Headline 5.41  0.00
7] Core (x15MV) does not Granger Cause Headline B.20  0.05
8| Core (TR20) does not Granger Cause Headline 0.89 0.41
9| Core (TR30) does not Granger Cause Headline 1.96 0.15
10 Core (VW) does not Granger Cause Headline 168  0.01
11} Core (ES) does not Granger Cause Headline 7.72  0.00
12| Core (XFE) - DCS does not Granger Cause Headline 27.11 0.00

Bold Values: Significant at 5% Level

The results presented in Table 14 show that staisheasures, particularly trimmed measures do
not contain leading information about future intiat However, conversely exclusion, volatility
weighted and smoothing based measures do contai@ lsading information as they Granger-causes
headline inflation.

ii. Long-run Relationships

The long-run relationships between headline and tdlation measures can be observed using
cointegration test& Accordingly, in order to investigate long- rutiationships between headline
and core measure for Sri Lanka, cointegration teste carried out using Johansen’s (1991)
Maximum Likelihood approach.

As the first step to perform cointegration testst toot tests were performed in order to inveséga
the stationary properties of each series. RestR®& and Phillips-Perron (PP) tests, which used to
find unit roots of each series, are presented ieTab.

%9 Freeman (1998) explained that there must be apiatien between core and headline inflation andRi{2002)
argued that any measure of core inflation shouidfgawo conditions: (i) core and headline inftatiare cointegrated
with a cointegrating vector (1, -1); and (ii) thengsts an error correction representation.



Results of ADF and PP tests indicate that headlnmtkestimated alternative core inflation measures

Table 15
Stationarity Properties of Headline and Core Inflaion

Inflation Measure ADF PP Statistic

t- Statistic | Probability |t- Statistic |Probability

1|Headline -1.311 0.174 -0.934 0.309
2|HP Filtered Headline -3.282 0.020 0.123 0.718
3|Core (XFFE) -1.094 0.246 -0.885 0.329
4|Core (XFFET) -1.133 0.232 -0.917 0.316
5|Core (XFFE + RC) -1.924 0.320 -1.464 0.54
6|Core (XFFET + RC) -2.416 0.141 -1.587 0.48
7|Core (x10YV) -1.024 0.272 -0.879 0.332
8|Core (x15MV) -1.168 0.220 -0.969 0.294
9|Core (TR20) -0.798 0.367 -0.887 0.329
10| Core (TR30) -0.763 0.382 -0.911 0.319
11| Core (VW) -0.449 0.517 -0.859 0.340,
12| Core (ES) -2.129 0.033 -0.400 0.536
13| Core (XFE) - DCS -0.694 0.413 -0.73 0.396

contain unit roots, i.e. series are non-statiomaglicating that cointegration tests can be perfame
Table 16 presents results of cointegration tedigden headline and core inflation measures.

Table 16
Cointegration between Headline and Core Inflation
Variables Hypothesis Eigenvalue A Trace A Max
Statistic | Critical | Statistic | Critical
Value Value
1 | HP Filtered Headline, Headline r=0 0.78 108.34* | 15.49 99.35* 14.26
r<i1 0.13 9.00 3.84 9.00 3.84
2 | Core (xFFE), Headline r=0 0.12 12.76 15.49 8.60 14.2¢
r<i1 0.06 4.16 3.84 4.16 3.84
3 | Core (XFFET), Headline r=0 0.12 10.11 15.49 8.66 14.26
r<i1 0.02 1.45 3.84 1.45 3.84
4 | Core (xFFE + RC), Headline r=0 0.20 24.68* | 1549 | 1477%| 14.26
r<1 0.14 9.91 3.84 9.91 3.84
5 | Core (XFFET + RC), Headline r=0 0.13 14.79 15.49 9.09 14.26
r<i1 0.08 5.71 3.84 571 3.84
6 | Core (x10YV), Headline r=0 0.22 23.76* | 15.49 15.99* 14.26
r<i1 0.11 7.78 3.84 7.78 3.84
7 | Core (x15MV), Headline r=0 0.14 15.72* 15.49 9.89 14.26
r<i1 0.08 5.83 3.84 5.83 3.84
8 | Core (TR20), Headline r=0 0.10 11.42 15.49 6.84 14.26
r<i1 0.07 4.59 3.84 4.59 3.84
9 | Core (TR30), Headline r=0 0.16 15.46 15.49 11.13 14.26
r<i1 0.06 4.33 3.84 4.33 3.84
10 | Core (VW), Headline r=0 0.12 12.29 15.49 8.73 14.26
r<i1 0.05 3.56 3.84 3.56 3.84
11| Core (ES), Headline r=0 0.31 3157+ | 15.49 24.39* 14.26
r<i1 0.10 7.17 3.84 7.17 3.84
12 | Core (XFE) - DCS, Headline r=0 0.38 46.05 495.| 31.76* 14.26
r<1 0.19 14.29 3.84 14.29 3.84

* Indicates significance level at 5%



The A1race a@nd A, Statistics in Table 16 show that core measures asi¢hP filtered headline,
XFFE+RC, x10YV, x15MV, ES and xFE — DCS are coinéégd with headline inflation indicating
that headline inflation does not show any permanestgnificant divergence from those core
measures. This concludes that exclusion based dgetlamtain some predictive power although
many of them are criticised at different dimensf6ns

iii. Predictability

Econometric modeling approach is an important waigéntify whether core inflation may be used
to summarise information about the predictable camept of inflation and therefore, provides an
important input for producing forecasts of aggregatlation. Accordingly, to test the predictive
ability of each series of core inflation, two majgpes of econometric models were used:

a. Auto Regressive Moving Average (ARMA) Models
b. Vector Error Correction (VEC) Models

a. Auto Regressive Moving Average (ARMA) Models

To test the predictive ability of core inflationefinekoon (2008) used the ARMA approach of
forecasting, which basically assumes that inflat®odriven by underlying inflationary inertia, an
assumption likely to be corrected for period ahgado 24 months. Accordingly, ARMA models

were derived using alternative series of core iidtaand those models were used to predict 6-month,
12-month and 18-month ahead forecasts of headiftetion. The specification used in this exercise
is given in equation 13:

Headline= g3, *Core_, + B,*Core_, + B, *Core_;+¢ (13)

Based on equation 13, various ARMA models werettoaed’ and those models were used to
forecast headline inflation in 6 months (August&0@2 months (February 2009) and 18 months
(August 2009) and compared with the actual headtifigtion rates. The results are presented in
Table 17 with forecast errors.

Table 17
Forecast of Headline Inflation and Forecast Error
Forecast of Headline Inflation Forecast Error
6 - month | 12 - month| 18 - month | 6 - month | 12 - month | 18 - month
Inflation Measures ahead ahead ahead ahead ahead ahead

1 Headline Inflation - Actual 24.9 7.6 0.9
2 HP Filtered Headline 19.0 -11.8 15.0 5.9 19.4 14.1
3 Core (XFFE) 27.9 16.2 10.5 3.0 8.6 9.6
4 Core (XFFET) 29.3 19.9 14.6 4.4 12.3 13.7
5 Core (XFFE + RC) 24.8 14.1 7.1 0.1 6.5 6.2
6 Core (XFFET + RC) 26.6 19.9 12.1 1.7 12.3 11.2
7 Core (x10YV) 14.3 12.9 17.5 10.6 5.3 16.6
8 Core (x15MV) 27.7 17.0 11.4 2.8 9.4 10.5
9 Core (TR20) 175 17.6 20.8 7.4 10.0 19.9
10 Core (TR20) 15.0 16.8 20.6 9.9 9.2 19.7
11 Core (VW) 17.3 21.3 17.5 7.6 13.7 16.6
12 Core (ES) 15.1 7.9 11.1 9.8 0.3 10.2
13 Core (XFE) - DCS 15.2 7.9 6.8 9.7 0.4 5.9

“%1n the Indian case, Joshi and Rajpathak (2004)ddhat several exclusion based methods of cotatimfi cointegrated
with headline inflation, but none of them perfornwveell in predicting headline inflation (Durai an&iRachandran, _ )
“l ARMA models used to forecast future headline iidlais given in Annexure VIII.



In all horizons, exclusion based core inflation egued to be better measures in forecasting as they
record lower forecast errors compared to other nreasMeasures based on smoothing also show
some performance, however, trimmed based measeeer indicate any significance in terms of
predictability. In all horizons, current officiaboe inflation records relatively lower forecastoes
indicting that it contains some useful informatetsout future path of headline inflation.

b. Vector Error Correction (VEC) Models

VEC models, expressed on the demand for money ieqffatvere also used to investigate
predictability of core inflation measures. Accomgly) the model was constructed using for variables,
i.e. inflation rate (headline or core), seasonatljusted Industrial Production Index, 1P(proxy for

real output), seasonally adjusted Broad Money {f12nd Average Weighted Call Money Rate
(AWCMR). The general specification can be expressefbllows>;

Inflation,= Inflation,+IPI, + M2, + AWCMR (14)

As the first step of constructing the VECM, coirggn test was performed to identify long-term
relationship amongst variables in the model (headhflation, IPl, M2 and AWCMR). Accordingly,
Johanson cointegration test points to a cointegrgtong-term relationship) between variables as ar
more than one relationsiifp

If there remains more than one cointegrated relahigps among variables, estimating a VECM is
considered as the more appropriate method to pdodéeis, several VECM models were estimated
using data of monthly frequency, for the period &aber 2003 to August 2009 for each inflation
measure and subsequently inflation forecasts weniged for the period up to December 2011 at
three steps including in-sample forecasts. At #raestime, the same models were re-estimated
imposing restrictions. Two restrictions were impbsedoing so, that is, interest rate was equaied t
zero in the cointegration equation, as it is urijike be cointegrated with the other variableshia t
long-run. However, it was noticed that there issigmificant deviation between estimates even with
restrictions, and hence, forecasts only withouriet®ns were considered in the compari§on

2 Demand for money (real money balances) could beesgpd as a function of the nominal interest rateaggregate
real income (output) and demand for money funcoexpressed by the following equation:

M/P=f(iY)
where, M: money, P: price levél,nominal interest rate and Y: real income.

This relationship could be estimated using the webtbf Ordinary Least Squares (OLS). For this psepdhe above
expression could be modelled (in logarithms).

m:cl+czp+c3i tgyt+e

(Simple letters refer to the logarithms of the extjye variables). The parametersaad g give elasticity of money
demand to interest rates and income (Wimalasu2gasg).

3 Private Sector Monthly Industrial Production Indmmpiled and published by the CBSL on monthly fasi

44 Even though M2b indicates a strong correlationvieen inflation measures, M2 (which includes curyedemand
deposits and times and savings deposits of DomBatiking Units) found to be the most significantmatary aggregate
in modelling inflation in Sri Lanka (Weerasinghea&t2005).

%5 This model is found to be useful for forecastinfigtion in Sri Lanka (Wimalasuriya, 2008).

¢ Results of the cointegration test are reportediinexure IX. Similar results were observed witharetto alternative
core inflation measures; however those are notrtegdn order to preserve space.

4" Eviews test results were not reported to presgpaee; however relevant equations are given in XumeeX.



« Forecast: up to December 2011 based on data up tagust 2009 (Out-of -Sample Forecasts)

Figure 15 presents forecast headline and altematve inflation for the period of August 2009 to
December 2011 based on the VECM model.

Figure 15: Inflation Forecast: 2009-2011 (Without Rstrictions)

% 20 .
1
,,Actual up to : Aug -'09
1
16 - 14
1
12 - i
1
1
8 n : O e e e e o = . — =
U % o, 020 0 0 O o ® =" —  Sai e aa B o 05 %O
4 - =2/ AN
= T T T T T T T T T T T T
2 2 38 83 3 3% 3 3 2 I ¢
6 L & a o L & o b oL £ a b
) [ S [} [} © =} 5} [} @ =) [ [0
a = m 2 @] = ™ w @] = — 2 a
Headline Core (xFFE) —e—— Core (XFFET)

—+—— Core (x10YV) Core (x15MV) ——e——Core (TR20)
““““““““ Core (TR30) —=a—— Core (XFE) - DCS——Core (VW)
0= Average of Core —a—— (XFFE+RC) —&— (XFFET+RC)

In 2 years ahead, most of inflation forecasts mow@milar directions except Core (ES) and HP
filtered measures as they produce some arbitranitg®. Generally, a convergence between
headline and core inflation is expected in the oy According to Figure 15, the trend is captured
at the longer end providing some evidence for coyesece with headline inflation. The official core
inflation measure remains closer to forecast headliflation confirming that some amount of
information about headline inflation is includedtive official core measure.

Table 18 further confirms that there is evidenceualbhe convergence of headline and core inflation
measures as significant deviations are not obsdyedeen forecasts of headline and average of
representative core measures.

Table 18
Difference of Forecast Inflation (Year-on-Year)
Period Headline Inflation| Average of Core Inflation| Difference
Dec-09 4.9 6.0 -1.1
Dec-10 9.8 6.9 2.9
Dec-11 7.2 6.5 0.7

However, this cannot be considered as the optimat®n as there is no way to affirm the validity
of future path of inflation series. In this contestme in-sample forecasts were also estimated in
order to examine the robustness of the forecasts.

“8 Although Core (ES) and HP filtered headline measwvere identified as more representative measiaresast of
Core (ES) remains at unacceptable levels rangong f87.4 to +6.3 per cent and forecast of Herféitl headline
remains in a range of -17.7 to +8.8 per cent. de@ore (ES) and HP filtered headline were remanehis section for
the ease of comparison.



« Forecast up to August 2009 based on data up to Decker 2008 (In-sample Forecasts)

Figure 16 presents headline and core inflationcasts up to August 2009 based on data for the
period December 2003 to December 2008. Howevir eitident that there is no clear relationship
between headline and core inflation forecasts.

Figure 16: Inflation Forecast: 2009-2011 (Without Rstrictions)
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Table 19 provides a summary of forecasts of headlimd core inflation measures for the period of

2007 to 2009 and also deviations of such measutbghe actual headline inflation. It confirms that
forecast errors are significantly high in all tleedcast horizons highlighting the weakness of setec

core inflation measures in predicting the futuréhpz headline inflation.

Table 19
Forecasts of Headline and Core Inflation
and Deviations with Actual

Actual |Forecasts| Dewvation
Measure by upto with
Aug-09( Aug-09 Aug-09
1{Headline - Actual 0.9
2|Headline - Forecas 134 125
3| Core (XFFE) 4.5 3.6
4| Core (XFFET) 19.1 18.2
5|Core (XFFE + RC) -1.4 -2.3
6| Core (XFFET + RC) 5.6 4.7
7| Core (x10YV) 11.8 10.9
8| Core (xX15MV) 17.0 16.1
9| Core (TR20) 17.4 16.5
10| Core (TR30) 13.7 12.8
11| Core (VW) 23.2 22.3
12| Core (XFE) - DCS 19.2 18.3




iv. Correlation

In order to assess whether core inflation meastoe&in any indicator properties about the future
trend in inflation, simple correlations betweenleaore measure and headline were examined. The
correlation matrix is reported in Table 20.

Table 20

Correlation of Core Inflation with Headline Inflati on
Measure T* T+28**
1| HP Filtered Headline 0.69 0.42
2| Core (XFFE) 0.97 0.96
3| Core (XFFET) 0.97 0.96
4| Core (XFFE + RC) 0.94 0.93
5| Core (XFFET + RC) 0.96 0.95
6] Core (x10YV) 0.97 0.94
7] Core (x15MV) 0.99 0.97
8| Core (TR20) 0.98 0.92
9| Core (TR30) 0.97 0.91
10| Core (VW) 0.94 0.81
11| Core (ES) 0.61 0.32
12| Core (XFE) - DCS 0.29 0.42

* Aug. '09: Correlation with Actual Inflation
** Dec. '11:Correlation with Forecast Inflation

Table 20 contains correlations co-efficients ovew periods: December 2003 to August 2009 (T) and
December 2003 to December 2011(T+28). Some caorlabefficients are high suggesting that core
measures except HP filtered headline, Core (ES}randfficial measure, contain some information
about future movements in inflation. Correlations laigh, may be simply because all of these
measures moves in the same direction of headlftegion. The lower correlations of HP filtered
headline and Core (ES) with headline inflation @gious due to the highly smoothened trend than
headline inflation. At the same time, lower cortigla of the official measure with the headline
inflation indicates that it does not broadly folloke trend of headline inflation although it does
contain some information as explained in the pnevigections. Table 21 provides a summary of the
overall performance of predictability criteria.

Table 21
Overall Performance of Predictability Criteria
Causality* | Co-integration** | Predictability*** Correlation
Inflation Measure (with (with Forecast Error with

Headline) Headline) (with Headline) Headline
1 HP Filtered Headline Yes Yes Very High Low
2 Core (XFFE) No No Low High
3 Core (XFFET) Yes No High High
4 Core (XFFE+RC) Yes Yes Low High
5 Core (XFFET+RC) Yes No Low High
6 Core (x10YV) Yes Yes Moderate High
7 Core (x15MV) Yes Yes High High
8 Core (TR20) No No High High
9 Core (TR30) No No Moderate High
10 | Core (VW) Yes No High High
11 | Core (ES) Yes Yes Very High Low
12 | Core-DCS Yes Yes High Low

* 10 per cent level
** 5 per cent level

*** Forecasts derived using Money Demand Modelhef ERD.

Error is based on In-sample Forecasts (Data up ez@nber 2008 and Forecast for October 2009)




Table 22 provides a summary of results of testéefading indicator property of core inflation
measures.

Table 22
Summary of Tests for Leading Indicator Property of Core Inflation
Test Key Findings
Causality - Statistical measures do not contain leading inféionaabout core
inflation

- Exclusion, volatility weighted and smoothing baseshsures do
contain some leading information

Long-run - Only HP filtered headline, Core: xFFE+RC, x10YV5MYV, ES and

Relationships XFE — DCS are cointegrated with headline inflafiwdficating that
there is no significant divergence

Predictability - ARMA Model: Exclusion and smoothing based coredtifin are bette

measures in forecasting, Trimmed based measurendbé@xdicate
significance in terms of predictability, Officiabre inflation contains
some useful information about future path of heeinflation

- VECM Model: Mixed evidence about the convergenampprty of
headline and core inflation

Correlation - Core measures except HP filtered, Core (ES) andffluéal measure,

contain some information about future movemenisfiation

Accordingly, mixed results are observed with regarthe predictive power of core inflation
measures for Sri Lanka.

VI. SUMMARY , CONCLUSIONS AND POLICY |MPLICATIONS

The concept of underlying or core inflation hasdyee central to monetary policy conduct of central
banks around the globe. This is because total coasprice index or headline inflation naturally
includes short-term price changes that cannot @piately explain by monetary phenomena or
demand pressures in an economy. Hence, the usadlite inflation alone could mislead monetary
policy decisions and as a result, create adverseomeonomic repercussions. A representative
measure of core inflation would be a better guatectirrent and future policy than headline inflatio
rates and also, represents inflation that is mastrollable. In that regard, an appropriate meastire
core inflation is of prime importance as a guidindicator for monetary policy.

Several methods in measuring core inflation areniesl in literature. A commonly used method
requires taking subjective decision to excludeipaldr prices from the aggregate price index. Other
approaches use statistical or economic modellirdgtove core inflation measures.

So far, the CBSL has taken several initiativeslemtify underlying price pressures in the Sri Lanka
economy by compiling, monitoring and analysing @as core inflation measures. Currently, the

DCS compiles a measure of core inflation by remgyire entire food and energy categories from the
total basket, and publishes along with headlinitioh numbers each month. However, although this
measure is monitored and analysed for policy puepadsis subject to many criticisms due to

removal of a large chunk from the total index. Hertbere exists a vital need to explore alternative
methods of compiling core inflation measures anthiyathe CBSL is entrusted with the
responsibility. Hence, there remains an urgent ne@aroduce a well-thought out methodology to
construct a measure of core inflation that candsslas an operational guide to policy formulation.
However, in the Sri Lankan context, the computaporcess of core inflation should consider several



iIssues such as the weight of food items to totdéxn effect of external shocks on domestic prices a
influence of the expenditure patterns on the CCPI.

A range of alternative core inflation measures vwenapiled for Sri Lanka based on smoothing,
exclusion and statistical methods. Those measuees evaluated in order to identify more
representative measures with a view to examinetvenéhey can be considered as guiding indicators
of future inflation path and hence, to be usededonduct of monetary policy in Sri Lanka. Hence,
selected measures of core inflation were empigicalhluated through investigating how well they
qualify certain desirable properties of core infiat Accordingly, less variability, close assomati

with policy variables, cointegration with headlimflation and predictability of core measures were
considered as empirical criteria for judging coreasures for their usefulness.

Core inflation measures estimated using differeetthmds produce mixed results in terms of
qualifying performance criteria raising issues lo@ tise of core inflation as a guiding indicator for
monetary policy conduct. For example, measuresthbasemoothing show a lower variability,
higher controllability and representativeness, ek in prediction. Although the exclusion and
limited influential based methods do not qualifymsistently all the criteria, those measure produce
some acceptable results in terms of predictab#is/such, although the current official core inthat
is highly criticised at many dimensions, forecdsised on official core measure indicate that it
contains some amount of information about the &ipath of inflation. However, it should be noted
that official measure does not qualify basic eviidunacriteria and hence, only the predictive apilit
may not be useful for policy purposes.

Although a measure of core inflation derived fromoanmon trends model was not considered in this
study and it may consistently pass all the emgitests, there would be difficulties for authorgtim
using such model based core measures as a pamaofunication strategy. This is because it is often
argued that estimation of common trends model ngtlv observations tends to change the entire
series of core inflation. In that context, alteiaimeasures based on smoothing, exclusion and
trimming can be considered as more appropriateadstfor Sri Lanka. The focus on different
methods would be imperative as there remain wealksdaacluding the inherited noise, particularly
within the exclusion based method.

Core inflation measures are considered as bettarsiple, forward-looking and leading indictors for
monetary policy. However, such principle is nobstly confirmed in the Sri Lankan context.
Although some measures show some ability to fotdoasre path of inflation, none of the core
measures does an outstanding work in forecastitegion. The reason why these measures do not
predict the future inflation may not entirely dwetheir weaknesses or problems in methods used in
this study. Conversely, that may be due severabrea First, the time series used in this studwis
long-enough to capture long-term relationshipghéf models were re-estimated using a long series of
data, results can be different. Second, for them@e&t003-2006, the CCPI index has been
retrospectively calculated substituting for padtiga and that also can have an impact on the sesult
Third, this period includes a substantial supplycshin 2008, and a subsequent fall in 2009. When
the series is not long enough, this could redueetkdictive power.

Hence, these results do not undermine the useRibfesore inflation in setting monetary policy in
Sri Lanka as core inflation serves as an imporanable to track prevailing underlying inflation.
Core inflation provides information about the dynesof inflation and varied information to guide
monetary policy. In that regard, core inflationicators based on alternative methods could provide
Sri Lankan monetary policymakers more timely infation to guide the policy. At the same time,
focusing on the following areas would be imperativéhe Sri Lankan context.



» Focusing on a Range of Measures in Policy Analysis

Currently, the DCS publishes single measure of odlation based on the exclusion method, which
is recognised as the official measure of core iigiha At the same time, an array of alternative
measures are monitored and analysed internallizdoBSL on experimental basis for policy
purposes. Since each alternative series diffdrerquality and nature of the insight and has redati
advantages and the costs, and none of the megsaisely serve for specific policy purpose, there
remains a valid reason to monitor a range of cazasures of inflation. It is reasonable to conclude
that all the core measures contain some amounfaination about the underlying trend in inflation
and they are particularly useful in identifying th@urce and the nature of persistent and temporary
shocks that affect inflation.

Accordingly, various measures of underlying inffatiwould do well at different dimensions since
each measure of core provides some particularhihgigp how inflation is evolving. Therefore,
rather than selecting one meadtias the best to track the trend in inflation, ightibe more useful
to have a range of measures of underlying inflafidre varied information in each of them can be
consolidated to generate a more accurate depicfitie dynamics in inflatiof!.

* Developing a General Equilibrium Model

Core inflation is considered as the true monetaggsure of inflation, but it is difficult to idengif
theoretical principle for a monetary measure oedoflation. Many of the measures of core inflation
that have been constructed are based on the pedlegist of living index as the basis for
measurement. This makes evaluation difficult asctig of living index only provides a coherent
framework for the evaluation of measures of headinflation such as the CPI. In that context,
construction and evaluation of representative gdtation measures based on cost of living indices
would be a matter of concern. Thus, in practicahtg it is imperative to construct a core inflation
measure to better track the trend inflation rateeal time by developing a full general equilibrium
model of the economy. Such model would serve tmidate other macro policies as well.

» Using Average Inflation Forecasts in Policy Formul&ion

It is proven that core inflation measures remauseful analytical device for summarising
information about the persistent component of tiilation rate, and for isolating temporary factors
that are less relevant for monetary policy. Howetler distinction between underlying and headline
CPl inflation does not have a direct operationgihgicance for monetary policy although it could
provide some inputs in policy analysis. This isdnese, over time, core and headline measures of
prices can be expected to increase at similar.rgessuch, distinction between headline and core
inflation for monetary policy could be less releudtence, it would be ideal specifying and using
inflation forecasts based on the average of thdlmesinflation and formulate policigs The main

9 The CBSL intends to introduce a new core measu2®10, which is derived excluding categories sagHresh food,
energy, transport, rice and coconut’ (i.e. CoreEFFRC discussed in this paper) along with the fexiso the CCPI
basket based on the recent Household Income - Eipea Survey in 2006/07 (CBSL, 2010).

* This is the approach currently in place at thekBainCanada and Reserve Bank of Australia. For gtenat the Bank
of Canada, the measure of MEANTSD specifically tfaas the subcomponents which have extreme fluina and
others that exclude or down weight traditionallyighle elements - CPIXFET, CPIX and CPIW - assistientifying the
source of the shock if there are differences itatidn as indicated by the different core measutesthe other hand,
although the Reserve Bank of Australia retains C&Xts official measure of core inflation, it mans the other
measures closely. The Bank also reports an alteenateasure (CPIW) in the Monetary Policy Report.

*L The fact that the inflation target in Australiceispressed as a medium-term average means thastimetibn between
underlying and CPI inflation does not have a diggmrational significance for monetary policy (Ceal, 1999).



advantage of expressing the policy target in tesfrice headline rate is that this is likely to leter
understood and accepted by the public and avereadihe inflation would be useful as it does not
contain high volatility.

» Targeting Headline Inflation in an Inflation Targeting Regime

CBSL has expressed its intention to move towardsfetion Targeting (IT) regime in the medium-
term (CBSL, 2007). However, there remains a debatehich inflation measure should be targeted.
Although many IT countries target headline inflatithere exists a possibility of targeting core
inflation as well. However, depending on the praadtsuccess, it would be ideal in targeting headlin
inflation as it is the widely accepted and undexdtmeasure by the general public. However, since
there are practical difficulties in adopting fulédiged IT explicitly in a country with a relativelhygh
inflation, Sri Lanka would need to adopt Inflatidargeting Lite or Implicit Inflation Targeting.

Within such framework, Sri Lanka may focus on téirggcore inflation initially without publishing
and thereafter gradually shift targeting headlnf&ation. On the other hand, once the CBSL decided
to use an IT framework, it could decide on the appgate measures to announce and monetary policy
design.

* Improving Awareness on Core Inflation Measures

Many central banks highlight core inflation in tt@urse of policy formulation and communication.
Although core measures are widely discussed amauoijsy makers, general public is not fully
aware about core inflation measures. Such situatiay lead to higher inflation expectations as
general public is normally driven by the changethmoverall CPIl. Hence, improved awareness of
the general public about core inflation would beywgseful in setting and conducting monetary
policy successfully.

» Conducting Further Research Activity

It may be interesting to pursue alternative avemfi@ssearch in the future. As for directions for
future research, relatively short time series ef@CPI is a major constraint on the ability of
researchers to make strong recommendations abmbe#gt measure of core inflation for Sri Lanka.
Hence, it might be useful to explore methods temrdtthe CCPI time series. At the same time, the
evidence on the usefulness of various core meadesesibed in this paper would be strengthened by
comparison with the different alternative meastinas are produced by the model-based approach. In
this context, using a multivariate perspectiveemmnent inflation measure, which shows the
explanatory power of shocks having a long-run ¢féecinflation, and a core inflation measure,

which is determined by the effect on inflation bbsks would be useful in analysing underlying
inflation in Sri Lanka. Besides providing underlgimflation measures, the examination of these
multivariate approaches would permit identifying #tconomic determinants of inflation. Also, there
exists a need to improve the available methodewipiling core inflation measures as still there
remains variability in many of the alternative maas. Particularly, this suggests considering
additional noise-reduction techniques, includingger-run averages of the price data and other
statistical signal-extraction techniques to proypaécymakers with sufficient information to
accurately gauge inflationary pressures.
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Annexure I: Mathematical/ Statistical Analysis of Methods of Deriving Core Inflation

«  Exponentially Smoothing

The exponentially smoothed (ES) measure of cotatiaf can be expressed as:

TREFON (EFO L (A1)
where i, is the ES measure at time £¢B-1, is an adaptive expectations adjustment parametéch reflects
the backward learning process, angl; is the measured headline inflation at time t-jeTiange of the
parameterp (0<p<1) ensures that it is a weighted mean of the laggédes of headline inflation, with the

highest weight for the most recent observation. dfiginal paper by Colgey (2002), as well as Ricld a
Staindel (2005), has used0.125.

« Exclusion

If there are N items in the CPI basket of whichebpsces are B, P2, Po2,..... R n, weights in the index are

Wi, Wa.... Wy and prices at time t are.R P2, Po2,..... Rn, then, CPI at time t can be represented as:
NoOPLi*W N
CPL= : where, S"W =100 (A2)
z Po,i Z

i=1

Headline inflation at time t, measured by perceatagrease in CPI during the preceding 12-montas, e
represented as,

ZN‘, Pt i * Wi
acpl =|—E_Pol 4109 (A3)
z Pt -12,i * Wi
i Po,i

=1

If the number of items excluded in the computatibrore inflation is n, core inflation at time trche defined
as,

D P W

ACPLcore=| —= P2 114100 (A4)
0 Pro1i * W
i=1 PO,I

The exclusion of selected components of CPI effebtiredistributes the weight of the excluded catgg
among the remaining groups on pro-rata basis.

« Limited Influence Estimators (Trimmed Mean and Weighted Median)
Prior to compilation of a limited influence estirogtthe appropriate level of desegregation hastddzided.

Thereafter, disaggregated items are sorted, rartkigngp in ascending order by the percentage chahpece
of each disaggregated component, such that,



P P
( it ]2( Lt ] foralli=1,2......... N (A5)
I:)i,t—12 Pi—Lt—lZ

where N is the number of disaggregated componBntis the price of component i at time t, and,Pis the
price of component i before 12 months.

The cumulative Weightvvft of each component, ranked as above, is derived as,

i
C —
W=D Wi (A6)
=1
where w, is the original weight of component n at the baseogl.

Then, the components with extreme price changedsngebe down weighted or zero weighted. For that t
new weight of each componer\rt/,.T,t , is assigned as follows.

Wl =4 Max 0,w;, —maxwg,wi,,)| forw;, <05 (A7)
| max|min(wyg, w?, ) - wf, 0| forw?, > 05

wig and w are the lower and upper cut-off points, respebtivAfter reassigning the new weights, the
trimmed mean can be computed using equation (1yeder, the sum of the weights will not add up t® 10
now, and it would be equal to,

iV\ﬁ =100(wyg - Wig) (A8)

The weighted median is also is derived using thmesapproach as trimmed means, but trims all but the
midpoint of price changes. The derivation of weeghimedian also involves the initial steps of degva
trimmed mean. After ranking the components in adicen order based on the price change of each
component, the cumulative weights are derived usmgtion (A5).

Now the component at the centre of the distribytipis selected such that,
w2 052w’ (A9)

Weighted mediarlyy, is calculated using linear interpolation as agliead average of price changes of item

and item,;.
nWM{ & J (O;S_W‘C;”){ i ] (Vfc‘ _0;5) (A10)
P12 (Vvi,t _Wi—n) P i (W' - W, )

it i-1t

« Volatility Weights

Volatility weights include all components, but agslower weights to more volatile items. The methisds a
double weight structure, one weight to represeatdbnsumption share, and another weight to repreisen
volatility. The weights of each disaggregated congr is reassigned such that,
w?
W = - (A11)
g
oj is the standard deviation of iteauring a reference period. The reassigned weiglatg be normalised if

required. The computation after reassigning theghisiis the same as explained by equation (Al).



Annexure II: Disaggregated Price Data of the CCPI

Colombo Consumers' Price Index - Expenditure Values
Base Year : 2002

Item Unit Base.2002 Aug-09
1.1 Food
1.1.1.Bread and Cerials
1.1.1.1.Rice 867.29 1624.1p
1.1.1.1.1. Rice - Samba kg. 504.14 951.4D
1.1.1.1.2. Rice - Kekulu (Red) Kkg. 160|80 281.98
1.1.1.1.3. Rice - Kekulu (White) kg. 107J20 22237
1.1.1.1.4. Rice - Nadu kg. 95.13 168.4{L
1.1.1.2.Flour 72.32 197.3p
1.1.1.2.1.Wheat Flour kg. 41.6( 129.6P
1.1.1.2.2.Rice Flour kg. 30.73 67.6p
1.1.1.3.Bread & Bakery products 602.09 1850.2p
1.1.1.3.1.Bread (Normal) 450 g 453.21L 1500.15
1.1.1.3.2.Biscuits 100g. 82.91 188.30
1.1.1.3.3.Buns each 65.9p 161.21
1.1.1.4.Starchy Food 135.19 242.1y
1.1.1.4.1.Yams - Potatoes kg. 103.99 174.46
1.1.1.4.2.0ther Starchy Foods - Jak and Jak Seeds 16117 34.54
1.1.1.4.3. - Sweetatoes kg. 6.47 15.p9
1.1.1.4.4. - Bald@ruit 8.03 17.87
1.1.1.5.Pulses 196.29 635.95
1.1.1.5.1.Dhal kg. 143.7 541.08
1.1.1.5.2.Gram kg. 29.1( 50.8p
1.1.1.5.3.Green Gram kg. 23.44 44.06
1.1.1.5.4.Soya Meat kg. 19.1( 31.88
1.1.1.6.0Other Cereals & Cereal Products 74.81 168.69
1.1.1.6.1.Noodles kg. 42.04 102.6p
1.1.1.6.2.Papadam kg. 17.44 35.5f
1.1.1.6.3.Black Gram - Flour 200g. 11)73
1.1.1.6.4.Infants Cereal Foods kg. 3.59
1.1.1.7.Meals bought outside 1119.54
1.1.1.7.1.Rice with Fish & Vegetables eac 27y .64
1.1.1.7.2.Rice with Meat & Vegetables each 206.97
1.1.1.7.3.Rice with only Vegetables each 58.34
1.1.1.7.4.String Hoppers each 215.5p
1.1.1.7.5.Pittu each 53.5¢
1.1.1.7.6.Hoppers each 61.7p
1.1.1.7.7.Rotti each 39.5p
1.1.1.7.8.Thosai / Italy each 53.1p
1.1.1.7.10.Milk Tea each 111.2p
1.1.1.7.11.Plain Tea each 46.74
1.1.2.Meat and Meat products
1.1.2.1.Meat 505.27
1.1.2.1.1.Chicken kg. 3725
1.1.2.1.2.Beef kg. 117.29
1.1.2.1.3.Mutton kg. 15.49
1.1.2.2.Processed Meat Products 48.63
1.1.2.2.1.Sausages 23.64
1.1.2.2.2.Meat balls 5.8§
1.1.3.Fish and Sea Food
1.1.3.1.Fish 634.61
1.1.3.1.1.Kelavalla kg. 192.9
1.1.3.1.2.Thalapath kg. 132.0
1.1.3.1.3.Balaya kg. 63.84
1.1.3.1.4.Mullet kg. 78.21
1.1.3.1.5.Paraw kg. 92.34
1.1.3.1.6.Seer kg. 75.24
1.1.3.2.Small Fish 135.23
1.1.3.2.1.Salaya and Sudaya kg. 44.0%
1.1.3.2.2.Hurulla kg. 31.97
1.1.3.2.3.Small Mullet & Parati kg. 27.p6
1.1.3.2.4.Kumbalawa and Angila kg. 20149
1.1.3.2.5.Sprats kg. 11.49
1.1.3.3.Dried Fish 150.69
1.1.3.3.1.Sprats (dried) kg. 57.5]
1.1.3.3.2.Katta (dried) kg. 56.04
1.1.3.3.3.Balaya (dried) kg. 13.34
1.1.3.3.4.Keeramin/ Salaya (dried) kg. 13.20
1.1.3.3.5.Seer (dried) kg. 10.54

Contd.



Item Unit Base.2002
1.1.3.4.Processed Fish 90.54
1.1.3.4.1.Maldives fish kg. 61.39
1.1.3.4.2.Canned fish (Salmon) 425d. 29.15
1.1.4.Milk, Cheese and Eggs
1.1.4.1.Eggs
1.1.4.1.1.Hen each 68.0¢
1.1.4.2.Milk 751.19
1.1.4.2.1.Milk powder 400g. 687.5¢
1.1.4.2.2.Infant milk powder 400g. 63/58
1.1.4.3.Coconut Products
1.1.4.3.1.Coconut nuts each 418.8B
1.1.4.4.Milk Products 121.94
1.1.4.4.1.Ice-cream It 58.84
1.1.4.4.2.Yogurt Cup 31.9%
1.1.4.4.3.Cheese 2509./Pkt. 31.2p
1.1.5.0ils and Fats
1.1.5.1.Cooking Oil & Fat 273.21
1.1.5.1.2.Coconut oil 750ml. 123.6Y
1.1.5.1.3.Margarine 250g. 48.1%
1.1.5.1.4.Butter 227g9. 57.98
1.1.5.1.5.Vegetable oil 1lt. 36.84
1.1.5.2.0il Seed / Nuts
1.1.5.2.1.Groundnuts kg. 6.63
1.1.6.Fruit
1.1.6.1.Fresh Fruits 392.99
1.1.6.1.1.Plantains each. 171.19
1.1.6.2.Fresh Fruits
1.1.6.2.1.Papaw Number 95.58
1.1.6.2.2.Apple Number 47.94
1.1.6.2.3.Mangoes Number 31.14
1.1.6.2.4.Grapes grams 16.44
1.1.6.2.5.0ranges Number 19.2p
1.1.6.2.6.Pineapple Number 11.58
1.1.7.Vegetables
1.1.7.1.Low Country Vegetables 194.5¢
1.1.7.1.1.Brinjal kg. 40.54
1.1.7.1.2.Sweet pumpkin kg. 27.51
1.1.7.1.3.Tomatoes kg. 23.39
1.1.7.1.4.Bandakka kg. 19.23
1.1.7.1.5.Long beans kg. 16.59
1.1.7.1.6.Ash plantain kg. 17.873
1.1.7.1.7.Bitter gourd kg. 17.19
1.1.7.1.8.Snake gourd kg. 11.89
1.1.7.1.9.Ridge gourd kg. 10.46
1.1.7.1.10.Cucumber kg. 9.94
1.1.7.2.Up Country Vegetables 237.84
1.1.7.2.1.Beans kg. 93.59
1.1.7.2.2.Carrot kg. 52.71
1.1.7.2.3.Cabbage kg. 32.39
1.1.7.2.4.Beet-root kg. 34.44
1.1.7.2.5.Leeks kg. 24.69
1.1.7.3.Leavy Vegetables 146.99
1.1.7.3.1.Mukunuwenna Bundles 62.8p
1.1.7.3.2.Gotukola Bundles 31.3p
1.1.7.3.3.Kankun Bundles 24.8[L
1.1.7.3.4.Katurumurunga Bundles 13.98
1.1.7.3.5.Sarana 13.99
1.1.8.Sugar, Jam, Honey, Chocolate and Confectjonar 302.57
1.1.8.1.Sugar
1.1.8.1.1.Sugar kg. 205.8]
1.1.8.2.Jaggery & Treacle
1.1.8.2.1.Jaggery kg. 9.49
1.1.8.3.Confectionery
1.1.8.3.1.Jam 4259 56.87
1.1.8.3.2.Chocolates kg. 24.01
1.1.8.3.3.Toffees each. 6.3p
1.1.9.Food Products n.e.c.
1.1.9.1.Preserved Food ltems
1.1.9.1.1.Marmite and Vegemite 15.30

Contd.
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Item Unit Base.2002 Aug-09
1.1.9.2.Condiments
Perishable 295.871 517.5p
Non-perishable 337.04 665.4P
1.1.9.2.1.Bombay onions kg. 138.41 280.9p
1.1.9.2.2.Chilly powder 100g. 93.26 148.75
1.1.9.2.3.Curry powder (Sarakku) 100g. 51.47 11B.82
1.1.9.2.4.Red onions kg. 62.37 79.11L
1.1.9.2.5.Pepper kg. 46.34 94.7p
1.1.9.2.6.Green chilies kg. 39.83 83.16
1.1.9.2.7.Limes kg. 36.55 53.56
1.1.9.2.8.Salt kg. 28.86 83.64
1.1.9.2.9.Dried chilies kg. 34.71 56.78
1.1.9.2.11.Garlic kg. 30.26 58.8p
1.1.9.2.12.Turmeric and Turmeric powder kg. 19.20 35.4
1.1.9.2.13.Curry leaves kg. 18.764 20.76
1.1.9.2.14. Tamarind kg. 13.07 23.14
1.1.9.2.15.Cinnamon kg. 13.77 25.46
1.2.Non - Alcoholic Beverage
1.2.1.Coffee, Tea and Cocoa
1.2.1.1.Tea & Coffee 135.81 281.48
1.2.1.1.1.Tea dust and leaves kg. 119.03 229.2p
1.2.1.1.2.Coffee powder and seeds kg 16.79 52.29
1.2.2.Mineral Waters, Soft drinks, Fruit and Vetétguices
1.2.2.1.Mineral Waters, Soft Drinks and Vegetahlies 65.04 121.2y
1.2.2.1.1.Soft drinks No. 30.79 55.6]L
1.2.2.1.2.Fruit drinks and cordial No. 34(33 65.66
1.2.2.1.3.King coconut and Kurumba No. 14.10 38.06
Group Il - Clothing and Footwear
3.1.Clothing 469.49 808.6p
3.1.1.Clothing materials
3.1.1.1.Textiles purchased by meter for garments
3.1.1.1.1.Materials for clothing Meter 26.24 37.14
3.1.1.1.2.Materials for school uniforms Mete 5.88 3.3
3.1.2.Garments
3.1.2.1.Mens & Boys (>13 Years) Wear
3.1.2.1.1.Shirts each 84.69 204.87
3.1.2.1.2.Trousers each 84.68 137.18
3.1.2.1.3.T-shirts each 33.8p 59.38
3.1.2.1.4.Sarongs/ Vetties each 19.48 37.52
3.1.2.2.Girls & Women (>13 Years Wear)
3.1.2.2.1.Frocks each 51.66 68.04
3.1.2.2.2.Skirts/ Blouses each 53.19 87.96
3.1.2.2.3.Sarees each 51.19 75.47
3.1.2.2.4.Women's under wears eac 10.03 9.91
3.1.2.3.Infants(<Yrs), Childrens'(3-13) Wear & Sohwear
3.1.2.3.1.Children's dresses each 35.84 60.91
3.1.4.Cleaning, repair and hire of clothing
3.1.4.1.Tailoring Charges
3.1.4.1.1.Tailoring charges for clothing 12.81 21.99
3.2.Footwear 85.37] 122.08
3.2.1.Shoes and other Footwear
3.2.1.1.Shoes and Sandles
3.2.1.1.1.Shoes each 53.8p 85.31
3.2.1.1.2.Sandals/ Slippers each 31.5p6 36.73
Group IV - Housing, Water, Electricity, Gas and otler Fuels
4.1.Actual rentals for housing
4.1.1.Actuals rentals paid by tenants
4.1.1.1.Rent
4.1.1.1.1.Rent (Actual) 1537.24 3070.91
4.3.Maintenance and repair of the dwelling
4.3.1.Materials for the maintenance and repaihefdwellings
4.3.1.1.Materials and Maintenance No.
4.3.1.1.1.Maintenance 375.55 1133.3p
4.4.Water supply and miscellaneous services rgjatirihe
dwellings
4.4.1.Water supply
4.4.1.1.Water bills 186.16 623.7p
4.5.Electricity, Gas and other fuels
4.5.1.Electricity
4.5.1.1.Electricity 735.51 1483.4B
4.5.2.Gas
4.5.2.1.Gas 12.5kg. 287.28 791.39
4.5.3.Liquid Fuels
4.5.3.1.Kerosene oil It. 134.194 334.9p
4.5.4.Solid Fuels
4.5.4.1.Fire wood kg. 35.39 93.3b



Item Unit Base.2002 Aug-09
Group V - Furnishing, household equipment and routhe
household maintenance No.
5.1.Furniture and furnishings, carpets and ottearfcoverings No.
5.1.1.Furniture and furnishings 156.79 256.7p
5.1.1.1.Almyrahs each 49.58 65.22
5.1.1.2.Chairs each 49.5p 81.93
5.1.1.3.Mattress each 31.7f 67.714
5.1.1.4.Beds each 25.9p 41.491
5.2.Household Textiles 189.63 342.61L
5.2.0.Household Textiles
5.2.0.1.Mosquito nets 3.98 7.5
5.2.0.2.Materials for curtains/ furnishing 6.13 9.34
5.2.0.3.Bed sheets 5.91 8.8
5.3.Household appliances No.
5.3.1.Major household appliances, whether eleotrigot Bundle
5.3.1.1.Refrigerators 41.0( 92.39
5.3.1.2.Cookers (Kerosene/ Gas/ Electric) 9.70 15.1
5.3.1.3.Washing machines 20.36 33.44
5.4.Glassware, tableware and household utensils
5.4.0.Glassware, tableware and household utensils
5.4.0.1.Plastic ware each 35.01L 50.91
5.4.0.2.Aluminum ware each 21.06 32.12
5.4.0.3.Glass ware each 25.96 49.48
5.5.Tools and equipment for house and garden
5.5.2.Small tools and miscellaneous accessories
5.5.2.1.Electrical bulbs 11.95 26.7
5.5.2.2.Dry cell batteries 8.57] 17.1
5.6.Goods and services for routine household maamee 233.74 386.18
5.6.1.Non - durable household goods
5.6.1.1.Washing soap each 85.3b 153.84
5.6.1.2.Washing powder each 64.68 92.92
5.6.1.3.Mosquito coils each 39.94 46.35
5.6.1.5.Candles each 15.6f 44.14
5.6.1.6.Matches each 7.7% 12.49
5.6.1.7.Detergents/ disinfectants eac| 11.75 19.
5.6.2.Domestic services and household services
5.6.2.1.Laundry charges 8.65 17.4
Group VI - Health
6.1.Medical products, appliances and equipment 250.4 445.22
6.1.1.Pharmaceutical products
6.1.1.1.Purchase of medical. & pharmaceuticals 210.99 394.88
6.1.3.Therapeutic appliances & Equipment
6.1.3.1.Corrective eyeglasses 39.55 50.34
6.2.Outpatient services 501.54 1080.0L
6.2.1.Medical services
6.2.1.1.Fees to private medical practice includirgglicine Metre 251.719 475.%5
6.2.1.2.Consultation fees to specialists 40.84 142.98
6.2.1.3.Payments to private hospital etc. 120.19 263.7p
6.2.3.Paramedical services
6.2.3.1.Payments to medical lab test analysis. 50.75 121.8(Q
6.2.3.2.0ther health expenses 37.97 75.98
Group VIl - Transport
7.1.Purchase of vehicles
7.1.2.Motor cycles 266.57 440.2f
7.1.2.1.Motor cycles/ Scooters 178.55 250.1p
7.2.0Operation of personal transport equipment
7.2.1.Spare parts and accessories for personapiwen
equipment
7.2.1.1.Tyres/ tubs and spare parts 87.97 190.11
7.2.2.Fuels and lubricants for personal transpgutmment 466.44 1216.9p
7.2.2.1.Petrol and other fuels 450.74 1172.7[7
7.2.2.2.Lubricating/ gear and brake oil 15.70Q 44.18
7.2.3.Maintenance and repair of personal transgggpripment 367.94 634.38
7.2.3.1.Repair charges or spare parts and accessori 61.7 196.90
7.2.3.2.Cost of servicing of vehicles 145.15 210.08
7.2.4.0ther services in respect of personal tramggmipment
7.2.4.1.License and Insurance fees 161.04 227.4p
7.3.Transport services 602.93 1816.83
7.3.1.Passenger transport by railway
7.3.1.1.Train/ Bus (other than schooling) 299.84 981.81
7.3.2.Passenger transport by road
7.3.2.1.Taxi and three wheelers 130.83 430.8p
7.3.6.0ther purchased transport services
7.3.6.1.Transport charges for schooling 172.2§ 404.1p

Contd.
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Item Unit Base.2002 Aug-09
Group VIII - Communication
8.1.Postal services
8.1.0.Postal services

8.1.0.1.Postal and Telegraph charges 32.74 43.64

8.2.Telephone and telefax equipment 763.32 829.5p
8.2.0.Telephone and telefax equipment

8.2.0.1..Telephones (Mobile Phone) 60.14 19.58

8.3.Telephone and telefax services
8.3.0.Telephone and telefax services
8.3.0.1.Telephone charges 703.18 809.9p
Group IX - Recreation and culture 254.02 349.1

(=)

9.1.Audio - Visual, photographic and informatiompessing unit
9.1.1.Equipment for the reception, recording anmuioduction of
sound and pictures

9.1.1.1.Television and Video decks 56.24 72.84
9.1.3. Information processing equipment
9.1.3.1. Personal Computer 29.16 25.32

9.1.5.Repair of audio - visual, photographic arfdrimation
processing equipment
9.1.5.1.Maintenance of radio receivers TVs 7.61 7.73
9.3.0ther recreational items and equipment, gardadgets
9.3.1.Games, toys and hobbies
9.3.1.1.Toys 16.51 27.0
9.4.Recreational and cultural services
9.4.1.Recreational and sporting services

9.4.1.1.Sports 14.98 24.2%
9.4.2.Cultural services

9.4.2.1.Cinamas/ Drama/ Video films 15.16 29.37
9.4.3.Games of chance

9.4.3.1.Lotteries/ Betting's 35.19 70.38

9.5.Newspapers, books and stationary
9.5.2.Newspapers and periodicals
9.5.2.1.Books/ News papers/ Magazines 79.13 92.21
9.6.Package holidays
9.6.0.Package holidays
9.6.0.1.Hotel Charges 139.19 298.2
Group X - Education 1041.64 1621.4
10.2.Secondary education
10.2.0.Secondary education

2]

=

10.2.0.1.Tuition fees 384.432 752.6[L
10.2.0.2.Exercise books and stationeries 97.99 141.48
10.2.0.3.School facility fees (Government) 53.83 53.88
10.2.0.4.School fees (Private) 276.11 289.2p

10.3.Post secondary non tertiary education
10.3.0.Post secondary non tertiary education
10.3.0.1.Higher Education (Charted) 131.71 193.6p

10.5.Education not definable by level
10.5.0.Education not definable by level

10.5.0.1.Vocational training (Computer Diploma Cza)r 97.62 190.599
Group XIlI - Miscellaneous goods and services
12.1.Personal care Per Mile

12.1.1.Hairdressing salons and personal groomitedpkshmentg Per Sect| 82.98 142.44
12.1.1.1.Hair dressing and shaving charges 74.43 130.04
12.1.1.2.Beauticare/ Cookery and Dress making 8.55 3912

12.1.3.0ther appliances, articles and productpdosonal care 291.67 523.4D
12.1.3.1.Toilet soap 84.79 170.3y
12.1.3.2.Tooth paste 40.27 66.18
12.1.3.3.Shaving goods 32.2¢ 41.92
12.1.3.4.Perfumes 33.56 48.7%
12.1.3.4.Powder 14.44 20.38
12.1.3.5.Face cream & Lotions 22.92 36.69
12.1.3.6.Tooth brushes 12.81 17.9Y

12.3.Personal effects n.e.c
12.3.1.Jewellery, Clocks and watches

12.3.1.1.Jewelleries 37.39 98.6'

12.3.1.2.Clocks/ watches 1.90 1.9
12.3.2.0ther personal effects

12.3.2.1.Hand bags/ Traveling bags 8.10 14.91

12.3.2.2.Umbrellas 3.34 5.64

12.5.Insurance
12.5.3.Insurance connected with health
12.5.3.1.Insurance - Health 82.71 96.5
12.6.Financial services
12.6.2.0ther financial services n.e.c.
12.6.2.1.Contribution to trade unions etc. 20.31 50.77

Note: Components selected and regrouped for thadyais are given in shaded form.




Annexure lll: Regrouped Categories of the CCPI forCompilation of Core Inflation Measures

Serial No. Regrouped Category Weight

1 Rice 4.8

2 Flour 0.4

3 Bread & Bakery products 3.3

4 Starchy Food 0.8

5 Pulses 1.1

6 Other Cereals & Cereal Products 0.4

7 Meals bought outside 6.2

8 Meat 2.8

9 Processed Meat Products and Soya Meat of3

10 Fish 3.5

11 Small Fish 0.8

12 Dried Fish 0.8

13 Processed Fish 0.5

14 Eggs 0.4

15 Milk 4.2

16 Coconut nuts 2.3

17 Milk Products 0.7

18 Oils and Fats 1.5

19 Fresh Fruits 2.2

20 Low Country Vegetables 1.1

21 Up Country Vegetables 1.3

22 Leavy Vegetables 0.8

23 Sugar, Jam, Honey, Chocolate and Confectionary 7

24 Marmite and Vegemite 0.1

25 Condiments Perishable 1.6

26 Condiments Non-perishable 1.9

27 Tea & Coffee 0.8

28 Mineral Waters, Soft Drinks and Vegetable Juices 0.4

29 King coconut and Kurumba 0.1

30 Clothing 2.6

31 Footwear 0.5

32 Rent (Actual) 8.5

33 Maintenance 2.1

34 Water bills 1.0

35 Electricity 4.1

36 Gas 1.6

37 Kerosene oil 0.7

38 Fire wood 0.2

39 Furniture and furnishings 0.9

40 Household Textiles 1.1

41 Goods and services for routine household maintmna 1.3

42 Medical products, appliances and equipment 14

43 Outpatient services 2.8

44 Purchase of vehicles 1.5

45 Fuels and lubricants for personal transport egaig 2.6

46 Maintenance and repair of personal transportpegemt 2.0

47 Transport services 3.4

48 Postal and Telegraph charges 0.3

49 Telephone and telefax equipment 4.4

50 Recreation and culture 1.4

51 Hotel Charges 0.8

52 Education 5.8

53 Hairdressing salons and personal grooming estabénts 0.5

54 Other appliances, articles and products for petscare 1.6

55 Insurance - Health 0.5

56 Contribution to trade unions etc. 0.1
TOTAL WEIGHT 100.0




Annexure IV: Compilation Procedures of Core Inflation Measures

« Annual AverageHeadlinelnflation

Annual average (moving average) change of the @@iek calculated as: [(average of the preceding 12-
months of the index of the current year/ averagiefpreceding 12-months of the index of the pnevigear)
-1].

» Seasonal Adjusted Headline I nflation

Headline series was seasonally adjusted usingehsuS X11- Multiplicative Method, available withiBws
Econometric Software (Version 5).

 HP Filtered Headline I nflation

Headline series was smoothened using the Hodrieke®tt Filter (Lambda = 14,400), available withdws
Econometric Software (Version 5).

« Exponentially Smoothened Headline I nflation

Each month’s exponentially smoothed inflation iiatealculated using the following steps:
- Calculating year-on-year changes of the CCPI index
- Adjusting the period starting from current montt6t- months backwards
- Adjusting (1-ahlpha)*™for 60 - months
- Adjusting year-on-year headline inflation: stagtiinom previous (t-j) month to 60 months backwards
- Calculating alphaf*™“multiplied by year-on-year headline inflation anorening-up the series
- Specifying the total sum multiplied by alpha (0.12S the inflation rate

« Exclusion Method based Core | nflation

The following table provides details of exclusions.

Measure Code Categories Excluded Share of
Categories
Excluded
(Total
=100)
Core (Excluding Core (XFE) - Entire food and non-alcoholic beverages group, as 55.9
Food & Energy) DCS well as selected energy items, including kerosene

oil, gas, electricity, fire wood and fuels and
lubricants for personal transport equipment
Core (Excluding Core (XFFE) Selected fresh food items - fresh fish (small and 20.6
Fresh Food & large), vegetables (up country, low country and
Energy) leafy), fruits, vegetable juices (king coconut and
Kurumba) and perishable condiments including
lime, onions, green chilies and curry leaves,

together with the 6 energy categories excluded in

XFE
Core (Excluding Core (XFET) Entire food and non-alcoholic beverages group, 59.8
Food, Energy & energy items and transport services
Transport)
Core (Excluding Core (XFFET) | Selected fresh food items, energy (as in the Core 24.0
Fresh Food, FFE) and transport services
Energy &
Transport)

Core (Excluding Core Items included in Core (XFFE) plus Rice and 27.7




Fresh Food, (XFFE+RC) Coconut
Energy, Rice and

Coconut)
Core (Excluding Core Items included in Core (XFFET) plus Rice and 31.1
Fresh Food, (XFFET+RC) | Coconut

Energy, Transport,
Rice & Coconut)

Core (Excluding Core (x10YV) | Most Volatile 10 Items based on the year-on-year 18.5
10 Most YOY changes (Rice, Pulses, Eggs, Coconut Nuts, Low
Volatile Items) Country Vegetables, Up Country Vegetables, Water
Bills, Electricity, Gas, Kerosene Oil

Core (Excluding Core (x15YV) | Most Volatile 15 Items based on the year-on-year 29.3
15 Most YOY changes (items included in Corex10YV and Flouf,
Volatile Items) Bread & Bakery Products, Milk, Oil and Fats ang
Medical products, appliances and equipment)

Core (Excluding Core (x25YV) | Most Volatile 25 Items based on the year-on-year  45.0
25 Most YOY changes (items included in Corex15YV and Dried
Volatile Items) Fish, Processed Fish, Sugar, Jam, Honey, Chocolate
and Confectionary, King coconut and Kurumba,
Condiments Perishable, Maintenance, Outpatient
Services, Fuels and lubricants for personal tratispo
equipment, transport services and Contribution to
trade unions )

Core (Excluding Core (xX10MV) | Most Volatile 10 Items based on the monthly 10.4
10 Most Monthly changes (Starchy Food, Small Fish, Eggs, Low
Volatile Items) Country Vegetables, Up Country Vegetables, King

coconut and Kurumba, Water bills, Condiments
Perishable, Transport Services)

Core (Excluding Core (x15MV) | Most Volatile 15 Items based on the monthly 20.6
15 Most Monthly changes (items included in Corex10MV and
Volatile Items) Coconut nuts, Fresh Fruit, Leavy Vegetables,

Electricity and Kerosene Oil )
Core (Excluding Core (x25MV) | Most Volatile 25 Items based on the monthly 39.9
25 Most Monthly changes (items included in Corex15MV and Rice,
Volatile Items) Pulses, Meat, Fish, Dried Fish, Processed Fish, Tea

and Coffee, Gas, Fuels and lubricants for personial
transport equipment and Hotel Charges )

After excluding, inflation was measured by percgatacrease in remaining index during the precedizg
months.

«  Trimmed Mean based Core I nflation

Each month’s trimmed mean inflation rate is caladausing the following steps.

Computing year-on-year per cent change in each coerg

Sorting the percentage changes in price from (nigalér) smallest to largest, and sorting the rekati
importance weights for each component along wighgttice changes

Forming the cumulative sum of the sorted relatmpartance weights for each ordered price change
Excluding those percentage changes in price fochvtiie cumulative weight is either less than 5 per
cent, 10 per cent and 15 per cent, respectivatyal{sst per cent changes) and greater than 95apér ¢
90 per cent and 85 per cent, respectively, (laggestent changes), i.e. trimming 10 per cent,&0 p
cent or 30 per cent from two ends.

Computing the trimmed mean inflation rate as whikeeesummations start with the first (ordered) price
change to be included and end with the last (odjgrece change to be included, and the first term
effectively renormalizes the weights of the incldd®mponents to sum to 1.



»  Weighted Median based Core I nflation

Each month’s weighted median CPI rate is calculbiefirst following steps 1-3 above and then simply
setting the median rate equal to the first per ceahge in price with a cumulative weight greatantor equal
to 50 per cent. Monthly inflation rates for thiseeneasure are computed as a weighted sum ofittee pr
changes in the included components. The weightaleglative importance normalised to sum to 1.

- Volatility Weighted Method based Core I nflation

New weights are assigned to each component basstiodard deviation during the reference periodyial

and new weights are given in the following table.

After reassigning the weights, inflation was meadury percentage increase in CCPI during the piegd®-

months.

Weights of Regrouped Components/ltems

Original New
Component/ltem Weight | Weight
Rice 4.8 1.2
Flour 0.4 0.2
Bread & Bakery products 3.3 1.4
Starchy Food 0.8 0.6
Pulses 1.1 0.4
Meals bought outside 6.2 5.2
Meat 2.8 2.8
Fish 3.5 3.6
Small Fish 0.8 0.5
Dried Fish 0.8 0.5
Processed Fish 0.5 0.3
Eggs 0.4 0.1
Milk 4.2 1.6
Coconut nuts 2.3 0.5
Oils and Fats 15 0.6
Fresh Fruits 2.2 2.8
Low Country Vegetables 1.1 0.4
Up Country Vegetables 1.3 0.5
Leavy Vegetables 0.8 0.6
CondimentsPerishable 1.6 0.9
CondimentsNon-perishable 1.9 1.3
Clothing 2.6 55
Footwear 0.5 0.9
Rent (Actual) 8.5 9.5
Maintenance 2.1 1.0
Water bills 1.0 0.3
Electricity 4.1 1.5
Gas 1.6 0.5
Kerosene oil 0.7 0.3
Fire wood 0.2 0.1
Furniture and furnishings 0.9 0.8
Household Textiles 1.1 2.9
Goods and services for routine household maintenanc 1.3 2.1
Medical products, appliances and equipment 1.4 0.6
Outpatient services 2.8 1.4
Fuels and lubricants for personal transport equiime 2.6 1.7
Transport services 3.4 15
Telephone and telefax equipment 4.2 2.9
Recreation and culture 1.4 1.7
Hotel Charges 0.8 0.6
Other appliances, articles and products for pelstara 1.6 2.8
Insurance - Health 0.5 1.7




Annexure V: Headline and Alternative Measures of Cee Inflation (Year-on-Year Changes)

Alternative Measures of Underlying/ Core Inflation
Core Core
Core Core (Excluding Core Core (Excluding
Period | Headline Core Core Core (Excluding | (Excluding | Fresh Food, |(Excluding 1J(Excluding 1§ 25 Most
Annual Seasonally (Excluding | (Excluding | (Excluding | Fresh Food,| Fresh Food, Energy, Most YOY | Most YOY YOY
Average Adjusted HP Filtered Food & |Fresh Food & Food, Energy] Energy & | Energy, Rice| Transport, Rice| Volatile Volatile Volatile
Headline Headline Headline Energy) Energy) |& Transport) [ Transport) | & Coconut) [ & Coconut) Items) Items) Items)
Core (XFE) - Core Core (XFFE + Core (xFFET + Core Core Core
DCS Core (XFFE)| Core (XFET)| (XFFET) RC) RC) (x10YV) (x15YV) (x25YV)
Dec-03 8.9 75 11. 84 11.1 8.2 10.9 10.9 10. 104 9.8
Jan-04 4.9 4.9 7.1 9. 6.4 74 54 8.9 7.7 8. 9.4 74
Feb-04 5.5 5.4 7.9 94 6.9 74 54 8.9 74 8. 9.3 7.
Mar-04 5.7 5.7 8.1 8.9 7.3 7.3 6.1 8.1 74 7. 8.3 64
Apr-04 6.9 6.9 8.3 8.1 8.1 74 7.9 8.3 7.2 7. 8.3 6.9
May-04 7.0 7.9 8.9 8.1 84 7.3 7.3 84 7.1 7.4 7.9 6.9
Jun-04 7.7 7.9 8.1 8.9 8.9 7.3 8.1 8.4 7.4 7. 8.3 74
Jul-04 9.9 9.9 8.4 9.4 104 8.4 9.7 9.6 8.4 9. 10.4 8.4
Aug-04 10.9| 10.9 94 104 11.9 9.9 104 10.1 9.2 10. 11.49 8.9
Sep-04 114 11.4 9.7 7.9 10. 5.7 10.1 8.7 794 9. 10.9 7.2
Oct-04 12.9] 12. 94 8.9 12.4 6.9 11. 10.2 9.2 10. 10.9 6.9
Nov-04 12.9 12.9 9.6 10. 13.9 8.9 12.4 11.9 10.1 10. 11. 7.4
Dec-04 13.0 9.0 13. 9.9 9.9 13. 8.2 12.9 10.9 9.7 11 114 7.9
Jan-05 12.9 9.6| 12.4 99 8.4 12. 8.9 12.9 9.5 9.6 9. 9.4 6.9
Feb-05 12.1 10.2 12,9 10.1 8.3 11. 8.4 12. 9.5 9.4 9. 9.9 7.1
Mar-05 13.3] 10.8 13.3 10.9 10.7 12.4 11.3 13.3 11.7 12.1 11. 11.9 9.7
Apr-05 13.3 11.3 13.3 104 11.2 12.4 11.9 13.3 12.1 12.4 11. 12.] 9.9
May-05 12.8] 11.8 129 10.4 11.7 12.4 119 12.4 12.4 12.9 12. 12.4 10.3
Jun-05 124 12.2 12.3 10.9 11.1 119 11.3 11.3 11.5 11.7 12. 12.4 9.8
Jul-05 11.3] 12.3 11.3 10.9 104 10.4 10.9 104 110 11.% 11. 11.9 9.1
Aug-05 10.7] 12.3 10.4 11.1 10.7 9.7 10.1 9.3 11.9 10.9 11. 10.9 8.7
Sep-05 9.2 12.9 9.2 11. 10.9 8.4 10.9 8.1 10.7 10.3 10. 10.9 8.9
Oct-05 9.5] 11.9 9.4 114 11§ 8.4 10.9 8.4 10.9 10.7 11. 11.9 10.7
Nov-05 8.2 11.5 8.2 11.4 9.3 74 8.7 74 9.9 9.2 9. 10.1 9.9
Dec-05 7.4 11.0 74 11. 9.2 6.4 8.4 6.d 8.4 8.9 9. 9.3 8.4
Jan-06 7.9 10.4 7.7 12. 8.9 6.9 8.1 6.4 8.7 8.4 9. 9.9 9.4
Feb-06 8.3 10.3 8.9 12.2 89 6.9 8.3 6.3 89 8.9 9.4 9.7 8.4
Mar-06 79 9.8 7.9 124 8.9 6.9 79 6.3 8.4 8.4 9. 9.9 8.4
Apr-06 8.1 9.4 8.1 12.4 8.3 6.9 74 6.4 8.2 794 9. 9.9 84
May-06 9.2 9.1 94 12. 8.2 7.9 74 7.3 8.4 84 9. 10. 9.1
Jun-06 10.9 9.0| 10. 13. 9.3 9.3 8.9 8.9 10.1 10.9 10. 11.9 10.3
Jul-06 9.9 8.9 9.9 13.2 8.4 8.9 84 8.4 9.6 9.9 10. 117 10.4
Aug-06 10.0) 8.8] 9.9 134 8.7 8.9 8.7 9.3 9.9 10. 10. 114 10.3
Sep-06 11.3 9.0| 111 13.7 8.4 9.9 8.4 9.9 10.7 10.4 11. 114 10.2
Oct-06 11.5] 9.2] 119 14.9 8.1 9.9 84 9.7 10.7 11.9 11. 11.4 1149
Nov-06 12.4 9.5| 12.9 14.2 8.4 10. 8.9 11.1 115 119 11. 111 10.3
Dec-06 135 10.0| 13.4 14.4 8.9 11.4 8.9 11.9 124 12.4 12. 12.9 119
Jan-07 13.7 10.6 144 14.7 8.4 11. 8.7 114 12.9 12.4 12. 121 12.9
Feb-07 15.2 11.1 15.3 14.9 89 12.4 9.9 12.9 1285 12.9 13. 12.4 12.9
Mar-07 15.1] 11.7| 15.4 15.1 7.4 11. 74 12.1 11.7 12.1 13. 12.4 12.9
Apr-07 14.3 12.3 14.3 15.9 8.7 114 74 11. 118 114 13. 12.1 12.7
May-07 13.2] 12.6 13.9 15.9 79 11. 7.2 11. 11.2 11.1 12. 11.9 11.9
Jun-07 134§ 12.8 13.3 15.7 8.4 114 6.9 11.1 11.1 10.9 12. 11.9 10.9
Jul-07 154 13.3 15.9 15.4 74 11. 6.1 11.1 114 111 12. 11.1 10.9
Aug-07 16.5] 13.8 16.9 15.9 7.3 13.4 6.0 134 12.4 12.2 13. 11.49 11.9
Sep-07 16. 14.2 16.3 16.1 6.7 13. 5.9 14. 125 128 13. 11.9 119
Oct-07 18.2] 14.8 18.3 16.1 6.7 16.4 5.9 16.4 14.2 14.3 14. 11.9 114
Nov-07 19.3] 15.4 194 16.2 6.7 18. 5.9 18.9 15.5 15.4 16. 11.1 11.9
Dec-07 18.9 15.9| 18.9 16.2 8.1 19.4 7.9 19.9 16.9 17.9 15. 11.9 11.4
Jan-08 20.9 16.4 21.9 16.2 6.9 20.9 6.1 211 17.3 17.5 17. 124 10.9
Feb-08 21§ 17.0 214 16.2 8.4 24.1 7.2 24 9 204 20.2 18. 12.4 10.9
Mar-08 23.8] 17.7| 23.7 16.1 9.3 24! 7.4 25.4 20.9 20.7 19. 13.1 114
Apr-08 25.0 18.7| 25.9 15.9 9.3 26.9 8.7 271 21. 219 19. 13.1 11.3
May-08 26.2| 19.7| 26.3 15.9 9.9 25.1 9.1 26.9 213 224 20. 15.9 12.9
Jun-08 28.2 21.0 28.1 15.4 14.1 27.1 9.2 26. 24.2 22.2 24. 19.1 13.9
Jul-08 26.6| 21.9 26.4 15.3 17.2 28.9 114 26.4 25.1 229 23. 19.9 13.9
Aug-08 24.9 22.6| 249 15.1 17.4 26.1 11.3 23.9 23.7 21.1 23. 20.3 14.9
Sep-08 24.3 23.2 24.3 14.7 18.7 254 12.4 233 23.7 21. 23. 20.7 14.4
Oct-08 20.3] 23.4 20.3 14.4 18.1 21.9 119 18.7 20.1 17.4 19. 18.9 12.9
Nov-08 16.5] 23.0 16.4 14. 18.1 17.4 12.9 14.9 17.4 14.9 16. 17.9 11.2
Dec-08 14.4 22.6| 144 13.4 15.7 149 109 12.9 15.9 13.3 14. 154 104
Jan-09 10.7 21.6 10.9 13.2 15.9 121 114 10.9 13.4 11.2 12. 13.4 9.7
Feb-09 7.9 20.3 7.4 12.1 14.1 84 10 6.9 10.9 8.7 10. 124 9.4
Mar-09 53 18.7 5.2 12. 14.2 7.1 111 6.4 9.4 8.1 8. 10.4 8.1
Apr-09 29 16.7] 29 11. 134 54 104 4.9 8.4 74 6. 9.4 74
May-09 33 14.8 34 114 13.9 6.9 104 5.1 9.1 74 7. 9.3 74
Jun-09 0.9 129 0.9 10. 7.7 39 94 4.4 54 6.3 3. 44 6.3
Jul-09 1.1] 10.4 1.1 104 6. 3.9 9.3 4.4 4.4 6.1 2. 2.9 59
Aug-09 0.9 8.4 0.4 9.9 6.4 3. 9.9 4.4 4.4 59 2. 3.4 5.1

Contd.



Alternative Measures of Underlying/ Core Inflation

Core
(Excluding Core
Period Headline Core 15 Most | (Excluding 25

(Excluding 10| Monthly |Most Monthly Core Core Core Core Core Core

Most Monthly Volatile Volatile (Volatility | (Trim Mean|(Trim Mean |(Trim Mean| (Weighted (Exponentially

Volatile Items) Items) Items) Weighted) 10) 20) 30) Median) Smoothing)

Core Core Core Core Core

Core (x10MV)| (x15MV) (x25MV) Core (VW) (TR10) (TR20) (TR30) Core (WM) Core (ES)
Dec-03 8.9 8.3] 9.3 10.4 9.4 11.% 8. 8.9 9.p 7.7
Jan-04 4.9 5.2 6.4 7.7 6.4 74 54 4.7 5. 7.4
Feb-04 5.5 5.3] 6.9 7.5 6.4 7.9 4.4 6. 6.9
Mar-04 5.7 5.6 6.7 7.5 6.9 6.9 51 4.4 5.4 6.
Apr-04 6.9 6.5 74 7.3 6.9 7.9 5.9 4. 5.9 7.9
May-04 7.0 6.6 7.9 7.1 6.9 7. 5.9 5. 7.4
Jun-04 7.7 7.6 8.1 7.4 6.9 7.1 6. 5.4 5. 7.3
Jul-04 9.9 9.4 10.1 8.2 8.9 104 8. 8.4 6.Y 7.
Aug-04 10.9 10.6] 11.4 8.5 8.9 11.3 9. 9.4 6. 8.4
Sep-04 114 11.2] 11.4 6.7] 8.9 11.4 9. 9.4 6. 8.9
Oct-04 12.1] 11.9 12.3 8.4 8.9 13.4 9. 8.1 6.p 9.1
Nov-04 12.9 12.3] 12.3 9.4 8.9 15.3 10. 9.9 7Y 9.1
Dec-04 13.0 12.6) 12.1 8.9 9.1 13.4 10.p 9.9 9. 10.
Jan-05 12.4 12.2] 11.7 8.7 8.9 12.1 9. 8.9 7. 9.
Feb-05 12.7 11.8] 11.4 8.3 8.9 11.9 9. 8.9 8. 10.
Mar-05 13.3 12.1 11.4 9.3 9.9 12.1 10.4 9.9 10.p 10.
Apr-05 13.3 12.1 12.] 9.8 10.1 134 10.Y 10.4 8. 10.9
May-05 12.8 12.0] 11.9 10.2 10.4 12.4 9. 10.9 9. 10.9
Jun-05 12.4 11.4 114 9.8 10.3 11.9 1 104 9. 11.1
Jul-05 11.3 10.4] 10.9 9.7 9.4 11.3 9. 9.9 9.Y 11.
Aug-05 10.7 8.9 9.9 9.6 8.9 10.9 9. 8.3 9. 11.
Sep-05 9.2 7.2] 7.9 9.4 8.1 9.4 8. 8.7 9.1 11.4
Oct-05 9.5 8.0 8.7 9.2 9.4 10.3 8. 8.4 6.4 11.
Nov-05 8.2 7.0 7.9 7.9 8.7 8.9 7Y 7.9 7.4 10.
Dec-05 7.4 6.1] 7.1 7.4 8.4 8.9 7.1 7.9 7Y 10.%
Jan-06 7.3 6.3 7.4 7.3 8.4 8.3 7.4 7.9 6.1 10.
Feb-06 8.9 7.7 7.9 8.0 8.9 8.7 7. 7.9 6.9 9.1
Mar-06 7.9 8.4 8.4 9.1 8.9 8.9 7. 7.9 7. 9.4
Apr-06 8.1 8.5 8.3 9.0 8.9 8.7 7. 8.3 7. 9.3
May-06 9.2 9.6] 9.9 9.9 8.1 94 8.4 74 7. 9.4
Jun-06 10.4 10.8] 104 11.1 9.7 10. 9. 9.1 8.4 9.4
Jul-06 9.9 10.9 10.4 10.0 9.4 10.3 9.4 8. 9.4
Aug-06 10.0 11.5) 11.4 10.5 9.4 9.9 8. 7.4 8. 9.4
Sep-06 11.79 12.7] 11.4 10.4 10.4 11.9 9. 10.1 8. 9.9
Oct-06 11.5 12.5] 11.4 11.3 10.9 11.9 10.2 10.4 8. 9.7
Nov-06 12.4 12.9 11.7 11.9 10.9 12.4 10.Y 10.5 10. 9.4
Dec-06 13.5 13.5] 12.4 12.2 11.4 13.9 11. 11. 11.9 10.
Jan-07 13.1 13.8] 12.71 12.9 11.9 14.4 11y 12. 11. 10.3
Feb-07 15.2 15.5] 134 12.6 12.1 14.4 12. 12.4 13y 11.
Mar-07 15.1 15.3] 13.4 11.2 129 14.4 12.y 12. 11. 11.
Apr-07 14.3 14.6] 12.4 10.9 12.9 13.4 12.p 12.4 11. 12.
May-07 13.2 13.9 11.9 10.2 11.9 12.4 10. 10.1 11. 12.
Jun-07 13.5 14.1] 11.9 10.1 11.9 13.7 11. 12.1 10.y 12.4
Jul-07 15.4 15.2] 12.4 10.7 11.7 15.9 12. 13. 11. 12.
Aug-07 16.5 16.6] 13.4 11.9 12.7 16.9 15.2 15.3 15.p 12.
Sep-07 16.1 16.3] 13.9 12.4 11.9 17.9 1 16.9 12. 134
Oct-07 18.2) 18.7] 16.7 14.9 12.7 18.4 1 16.4 12,y 13.3
Nov-07 19.3 20.8 19.4 16.9 12.9 20.]] 16. 16. 11.p 14.
Dec-07 18.9 21.3 19.9 18.1 12.4 19.7 17.% 16.1 11.4 14.
Jan-08 20.9 22.5 20.9 17.9 11.9 21.9 19.4 17. 13.p 15.4
Feb-08 21.5 23.0 23.4 21.3 124 22.7 174 15. 13. 16.
Mar-08 23.8 24.2) 24.4 21.7 12.4 24.9 19.4 19. 17.4 16.1
Apr-08 25.0 25.5 25.9 22.4 139 26.9 204 20. 13y 17.
May-08 26.2 25.6) 26.q 22.5 15.9 28.4 22. 25. 16. 18.4
Jun-08 28.2 26.6) 27.49 21.9 16.9 29.9 24.9 25.4 21. 19.
Jul-08 26.6) 25.6) 27.4 21.9 17.4 27.9 23. 26.4 21. 20.4
Aug-08 24.9 23.8 25.1 20.1 16.9 25.9 21. 23. 23. 21.
Sep-08 24.4 23.3 254 19.9 16.9 24.4 20. 21. 22. 21.
Oct-08 20.3 19.1] 20.49 15.9 14.1 20.1 17. 17.4 16. 22.
Nov-08 16.5 14.8] 16.4 13.5 13.4 15.4 18.p 16. 12.1 21.
Dec-08 14.4 12.4 14.4 11.8 12.4 15.4 12.4 15.9 11.p 21.4
Jan-09 10.7 8.8 10. 9.7 10.% 11.4 9. 9.4 9.1 20.
Feb-09 7.9 5.6] 7.1 7.0 9.4 9.4 7. 7.1 7.1 19.
Mar-09 53 3.4 5.1 5.9 7.9 7.9 5Y 5.9 4. 17.73
Apr-09 2.9 1.3] 3.9 5.0 6.4 5.9 4.1 4.9 3f 16.
May-09 3.3 2.3 4.1 5.4 6.4 5.7 4. 5.9 3f 14.
Jun-09 0.9 0.7] 2.4 4.7 3.9 4.9 3. 3.9 3. 13.
Jul-09 1.1 0.5 2.1 4.4 3.9 3.9 3.1 2. 4. 11.4
Aug-09 0.9 0.5 1.9 5.0 3.9 2.9 2.9 2.4 3. 9.1




Annexure VI: Different Criteria Suggested in Literature to Evaluate Core Inflation Measures

Research Suggested Characteristics

Roger (1998) Timeliness

Credible (verifiable by the agents independenhefdentral bank)
Easily understood by the public

Not significantly biased with respect to the taegeineasure
Wynne (1999) Computable in real time

Forward looking

Robust and unbiased

Have a track record of some sort

Have some theoretical basis, ideally in monetagpii

Be familiar and understandable to the public

Not be subject to revisions

Hogan, Johnson and A good indicator of current and future trends ifiation

Lafleche (2001) A viable target of monetary policy

Clark (2001) Tracking trend inflation

Similarity of means

Predicting future inflation

Complexity (public transparency)

Mankikar and Paisley Targeted inflation and core inflation should beimiegrated with a unit
(2002) co-efficient

Core inflation should be an attracter of targetdtafiion
Targeted inflation should not be an attracter o€doflation
Rich and Steindel (2005) Transparency of constucti

Similarity of means

Tracking trend inflation

Forecasting ability

Giannone and Matheson Predicting trend inflation

(2006)
Silver (2006) Credibility and general considerasion

Judging on the basis of control

Judging on the basis of deviation from a refereserées

Justifying the exclusion of product groups on thsib of volatility
Judging on the basis of predictive ability

Judging on the basis of tests (Unbiasedness, Graagsality, co-
integration based tests)

Judging on the basis of money supply

Horden (2006) Simplicity

Picking up persistent changes in inflation

Leading or being coincident with measured inflatfoe., not lagging
measured inflation)

Unbiased indication of measured inflation

Smoothness (having a low variance)

Low prediction error for measured inflation

Source: Tennakoon, 2008




Annexure VII: Theoretical Explanations for Predictability Tests

1. Granger Causality

Granger causality is used to determine whethetioreseries is useful in forecasting another.

A time seriesX is said to Granger-cau¥df it can be shown, usually through a series ¢é$is on lagged
values ofX (and with lagged values &falso known), that thos¢ values provide statistically significant
information about future values %f

The Granger causality between two variables suchasd Y are said to be:

Y :Zai X +Z:3]Yt—j + Uy (A12)
= =1

X :ZAixt—i +25th—j + Uy (A13)
i=1 =1

whereu,, andu,, are serially uncorrelated random disturbances rétio mean. If X Granger causes Y,
H,:a,=a, =a, =..a, =0is rejected against the alternatiVe, :not H,

Similarly if Y Granger causes X;

H,:9,=0, =0, =..0, =0 is rejected against the alternati¢, :not H,

If better predictors of a given series Y can beawmigd by adding lagged values of Y current andddgglues
of another variable X, then X is said to Grangerseay.

The test works by first doing a regressiom\df on lagged values afY. Once the appropriate lag interval for
Y is proved significant (t-stat or p-value), subsent regressions for lagged levelsAdf are performed and
added to the regression provided that they 1)igrefisant in and of themselves and 2) add explanapower
to the model. This can be repeated for multipkes (with eachAX being tested independently of otheX's,
but in conjunction with the proven lag level®Y). More than 1 lag level of a variable can beungd in the
final regression model, provided it is statistigalignificant and provides explanatory power.

2. Cointegration

Cointegration analysis examines whether there axigtcointegrating relationship between variabkiag
VAR in Johansen’s Maximum Likelihood (Johansen’s)Mipproach (Johenson, 1988; Johenson and Juselius
1990). Accordingly the VAR of order k for Y is regsented in error correction form as follows:

Kk
AY, = Z LAY +0Y + &

i=1 (Al14)
Where: ri=I11 +...... +1I0i - 1)

M =(1 +...+TK -1

The rank (r) of the long-run matriXIj, determines the number of cointegrating vectothée system, where, r
takes any value between 0 and the number of cegritrithe group (n). The tests used to obtain,rthee



Trace §-Trace) and the Maximum eigenvalue tésMax) testsi-Trace tests whether the smallest n-r
estimated eigenvalues are significantly differeatf zero, whilé.-Max test whether the estimated (r+1)th
largest eigenvalue is significantly different fraro.

Maximum eigenvalue statistic for HO: ragk, Vs. H1: rank = r+1 is given by:

/]Max(r’r +1) =-T In(l_AHl)

(A15)
Trace statistic for HO: rankr, Vs. H1: rank> r+1 is given by:
n
Mrace (1) = =T D" In(1=A;)
i=r+1 (A16)

If the rank of the matriXI is greater than zero and less than the numbeardufgeenous variables, n, then
equation (Al4) becomes a vector error correctiodeh@/ECM) and, the matrikl describes the adjustment
speed for each variable after a deviation fromdhg-run relationship. This implies that the eletsanII
weight the error correction term in each row of ¥#i€CM and that the matrik contains the coefficients of
the cointegration relation.

3. Autoregressive Moving Average Model (ARMA)

ARMA methodology is usually used to estimate time sel&a. Given a time series of dXiathe ARMA
model is a tool for understanding and predictingre values in a series. The model consists ofarts, an
autoregressive (AR) part and a moving average (pBX). The model is usually then referred to asARMA
(p,g) model where is the order of the autoregressive part @mlthe order of the moving average part.

The notation AR ) refers to the autoregressive model of oérhe AR ) model is written as:
P

X, =C+ Y 4 X +& (A17)
i=1

Where,¢l,...¢pare the parameters of the modeils a constant and is, white noise. An autoregressive

model is essentially an all-pole infinite impulssponse filter. Some constraints are necessatyeovalues of
the parameters of this model in order that the rhaeains stationary.

The notation MA @) refers to the moving average model of orgier
q

X =p+te+ Zgigt—i (A18)
i=1

Where 0, ...,04 are the parameters of the modeis the expectation of; (often assumed to equal 0), and the
&, & are again, white noise error terms. The movingaye model is essentially a finite impulse response
filter with some additional interpretation placedit

The notation ARMA , g) refers to the model with autoregressive terms agenoving average terms. This
model contains the ARp) and MA @) models,

p q
X, =C+¢& +Z¢i X +Zgi£t—i (A19)
i=1 i=1



4. Vector Error Correction Model (VECM)

A VECM is a restricted VAR that has cointegratiestrictions built into the specification. So thasi
designed for use with non-stationary series ttekaown to be cointegrated. The VEC specificatestricts
the long — run behaviour of the endogenous varsaileonverge to their cointegrating relationshipdle
allowing a wide range of short run dynamics. Thiategration term is known as the error correctiemt
since the deviation from long-run equilibrium isi@xted gradually through a series if partial shont
dynamics. The cointegration term is known as therexorrection term since the deviation from long r
equilibrium is corrected gradually through a sedépartial short run adjustments.

For example, when considering a two variable systéth one cointegrating equation and no lagged
difference terms, the cointegrating equation cawtigen as:

You = A (A20)
and the VEC is,

AYy = Vi(Yora ~Ba) +ey (A21)
Y, = ¥, (Vo = Bu) + & (A22)

In this model, the only right-hand side variables the error correction term. In the long-run efuilim, this
term is zero. However, I, deviated from the long-run equilibrium last peritite error correction term is non

zero and each variable adjusts to partially redtogeequilibrium relations. The coefficienggand ), measure
the speed of adjustment.

5. Corrdation

Correlation (often measured as a correlation caiefiit, p) indicates the strength and direction of a linear
relationship between two random variables. A nundbaifferent coefficients are used for differettiations.
The best known is the Pearson product-moment etiwal coefficient, which is obtained by dividingeth
covariance of the two variables by the productefrtstandard deviations.

The correlation coefficieniy, v between two random variabl¥sandY with expected valugs, anduy and
standard deviationsk andoy is defined as:

= COVX.Y) _ E((X =2(Y - 1) 23)
oxoy oxoy

whereE is the expected value operator and ‘cov’ meanarance.

The correlation is defined only if both of the stard deviations are finite and both of them arezeom The
correlation is 1 in the case of an increasing limekationship, -1 for a decreasing linear relaltdp, and
some value in between in all other cases, indigahie degree of linear dependence between theblesial he
closer the coefficient is to either -1 or 1, thsger the correlation between the variables.



Annexure VIl - ARMA Models used to forecast Headlhe Inflation

HEADLINE = -6.078609*HPF (-6) + 23.44471*HPF (-12)7.24332*HPF (-18)

HEADLINE = 1.356898*xFFE (-6) -1.808931* xFFE (-12)1.618723* xFFE (-18)

HEADLINE = 1.353755*FFET (-6) -1.530444* xFFET @)L+ 1.325522* XFFET (-18)
HEADLINE = 1.234537*xFFE+RC (-6) -2.185643* XFFE+R€L2) + 2.197244* XFFE+RC (-18)
HEADLINE = 1.374532*xFFET+RC (-6) -1.804675* XFFERE (-12) + 1.632322* XFFET+RC (-18)
HEADLINE = 0.213810*x10YV (-6) -0.077557* x10YV (2) + 0.851740* X10YV (-18)
HEADLINE = 1.270540*x15MV (-6) -1.669292* x15MV (2) + 1.538198* x15MV (-18)
HEADLINE = 1.527572*TR20 (-6) -1.776098* TR20 (-12)1.432990* TR20 (-18)

HEADLINE = 1.095362*TR30 (-6) -1.128191* TR30 (-12)1.204477* TR30 (-18)

HEADLINE = 0.902402*VW (-6) -1.324037* VW (-12) +178532* VW (-18)

HEADLINE = 1.637757*ES (-6) -3.976386* ES (-12) 4636399* ES (-18)

HEADLINE = -0.262139*xFE DCS (-6) -0.913479* XFE [3G-12) + 2.701894* XxFE DCS (-18)

Annexure IX: Results of Cointegration Test

Date: 09/25/09 Time: 09:20

Sample (adjusted): 2004M03 2009M08

Included observations: 66 after adjustments

Trend assumption: Linear deterministic trend (reted)
Series: HEADLINE INDPSA M2SA AWCMR

Lags interval (in first differences): 1 to 2
Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05
No. of CE(s) Eigenvalue Statistic Critical Value obr*
None * 0.605896 127.2327 63.87610 0.0000
At most 1 * 0.472178 65.77746 42.91525 0.0001
At most 2 0.262587 23.60370 25.87211 0.0933
At most 3 0.051644 3.499658 12.51798 0.8126

Trace test indicates 2 cointegrating egn(s) aots level
* denotes rejection of the hypothesis at the 0208l
*MacKinnon-Haug-Michelis (1999) p-values




Unrestricted Cointegration Rank Test (Maximum Eigdoe)

HEADLINE INDPSA

M2SA

Normalized cointegrating coefficients (standaraenmn parentheses)

AWCMR

Hypothesized Max-Eigen 0.05
No. of CE(s) Eigenvalue Statistic Critical Value obr*
None * 0.605896 61.45526 32.11832 0.0000
At most 1 * 0.472178 42.17376 25.82321 0.0002
At most 2 * 0.262587 20.10404 19.38704 0.0393
At most 3 0.051644 3.499658 12.51798 0.8126
Max-eigenvalue test indicates 3 cointegrating spaf the 0.05 level
* denotes rejection of the hypothesis at the 0208l
*MacKinnon-Haug-Michelis (1999) p-values
Unrestricted Cointegrating Coefficients (normatizey b*S11*b=l):
@TREND(02MO
HEADLINE INDPSA M2SA AWCMR 2)
0.001852 -0.783262 -7.80E-06 0.331187 0.578654
0.142011 -0.290417 1.63E-05 -0.034714 -0.010702
0.249798 0.041101 4.95E-07 -0.542849 0.019377
-0.012441 -0.012821 9.38E-07 0.431193 -0.022482
Unrestricted Adjustment Coefficients (alpha):
D(HEADLINE) -0.069925 0.197838 -0.506505 0.010026
D(INDPSA) 2.272929 0.490834 -0.092104 -0.311568
D(M2SA) 50038.46 -83033.31 -20550.84 8288.735
D(AWCMR) -0.277985 -0.550635 0.207145 -0.347737
1 Cointegrating Equation(s): Log likelihood -12433
Normalized cointegrating coefficients (standaraenn parentheses)
@TREND(02MO
HEADLINE INDPSA M2SA AWCMR 2)
1.000000 -422.8976 -0.004210 178.8139 312.4258
(48.5125) (0.00095) (41.1392) (33.7080)
Adjustment coefficients (standard error in paresésg
D(HEADLINE) -0.000130
(0.00026)
D(INDPSA) 0.004210
(0.00060)
D(M2SA) 92.67785
(34.2670)
D(AWCMR) -0.000515
(0.00044)
2 Cointegrating Equation(s): Log likelihood -12287

@TREND(02MO




1.000000

0.000000

Adjustment coefficients (standard error in paresésg
D(HEADLINE)

D(INDPSA)
D(M2SA)

D(AWCMR)

0.000000

1.000000

0.027966
(0.01922)
0.073914
(0.04468)
-11698.98
(2102.64)
-0.078711
(0.03229)

3 Cointegrating Equation(s):

0.000136

(1.7E-05)
1.03E-05
(2.2E-06)

-0.002686
(0.11307)
-1.922846
(0.26279)
-15078.95
(12367.5)
0.377649
(0.18991)

Log likelihood

-1.114537

(0.57188)
-0.425466

(0.07612)

-12235

Normalized cointegrating coefficients (standaraem parentheses)

HEADLINE
1.000000

0.000000

0.000000

Adjustment coefficients (standard error in paresésg

D(HEADLINE)
D(INDPSA)
D(M2SA)

D(AWCMR)

INDPSA
0.000000

1.000000

0.000000

-0.098558
(0.03368)
0.050906
(0.09032)

-16832.54
(4180.34)

-0.026967
(0.06484)

M2SA
0.000000

0.000000

1.000000

-0.023504
(0.09803)
-1.926631
(0.26290)
-15923.61
(12167.6)
0.386163
(0.18872)

AWCMR
-2.105286
(0.48902)
-0.500528
(0.08303)
7304.825
(5537.96)

3.51E-06
(2.1E-06)
-9.78E-06
(5.7E-06)
-1.751856
(0.26266)
-6.69E-06
(4.1E-06)

2)

-1.593881
(0.22735)

-0.742543
(0.03026)

@TREND(02MO
2)
0.203627
(0.08616)
-0.606358
(0.01463)
-13253.09
(975.752)




Forecast: up to December 2011 based on data up taugust 2009 (Out-of-sample Forecast)*

HEADLINE

HPF

XFFE

XFFET

XFFE+RC

XFFET+RC

x10YV

x15MV

TR20

TR30

VW

ES

XFE-DCS

Note: t-statistics

= 226.0214

=  43.0304

= 534.4779

= 461.3700

= 319.9076

= 790.3342

=  154.3906

= 590.2732

= 120.7644

= 136.8048

= 57.8825

97.2694

= 178.9379

2.2950INDPSA

(-6.86)
0.4106INDPSA
(-8.70)
5.4364INDPSA
(-7.94)
4.7154INDPSA
(-7.07)
34.238INDPSA
(-7.94)
8.3438INDPSA
(-7.32)
1.5962INDPSA
(-8.54)
5.9711INDPSA
(-7.26)
1.2313INDPSA
(-7.25)
1.3660INDPSA
(-7.68)
0.6223INDPSA
(-7.17)
1.0101INDPSA
(-7.28)

1.9242INDPSA
(-9.10)

are given in parentheses
*In sample models were not recorded to preservespa

+  0.00028A
(7.93)

+ 0.0000M2SA
(-5.53)

+

+ 0.0002M2SA +

(8.56)

+ 0.0002M2SA +

(7.76)

+ 0.000342 +

(7.56)

+ 0.0008M2 +

(6.576)
+ 0.0000M2SA -
(9.73)

+ 0.0002M2SA +

(7.89)

+ 0.0000M2SA -
(8.70)

+ 0.0000M2SA -
(8.56)

+ 0.0000M2SA

(8.44)
+ 0.0000M2SA
(6.75)

+ 0.0001M2S +

(9.88)

Annexure X: VECM Models Used to Forecast Headlinerad Core Inflation

0.0575AWCMR
(0.08)
0.1598AWCMR
(-1.71)
3.2277AWCMR
(1.38)
2.4642AWCMR
(1.87)
3.0577AWCMR
(1.33)
0.2729AWCMR
(1.23)
0.0393AWCMR
(-1.10)
2.8663AWCMR
(1.75)
0.5305AWCMR
(-1.59)
0.3626AWCMR
(-1.05)
0.3789AWCMR
(-2.14)
8.0745AWCMR
(0.20)
0.8071AWCMR
(1.89)



