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Abstract. Given the highly kurtotic and positively skewed characteristics of the cross-sectional
distribution of price, asymmetric trimmed-mean is the best approach in extracting the statistical
medinm-term trend of inflation.

This paper uses asvmmetric trimmed-mean approach to measure core inflation in Indonesia. This
measure, as compared with headline inflation, is more correlated with the growth of money supply
in the past. Additionally, it is a reliable indicator of inflation trend.

JEL classifications : C43; E31; E52

Keywords: stochastic approach; inflation; core inflation; menetary policy

1. Preface. Motivated by the difficulties faced in implementing monetary policy using either ex-
change rate peg or some monetary aggregates as intermediate targets, some developed countries have
adopted a monetary policy framework, which is known later as inflation targeting. This monetary policy
framework was aimed to reach and maintain a low and stable inflation, and also the accountable and
transparent monetary policy ( Mason 1997).

These developments were then followed by many researches, especially as to how to define and to
measure the inflation that 1s relevant with the formulation, communication and accountability of the
monetary policy; so-called core inflation. There have been so many methods proposed to measure the
core nflation. Some of them are exclusion method, structural VAR, specific adjustment, trimmed-mean,
etc.

Researches about core inflation describe how useful it is as a policy tool. Core inflation measure,
compared to the headline inflation, can be a better gnidance for the policy today and in the future. In
addition, core inflation will be more controllable than the headline inflation.

Ideally, a measure of core inflation should be (Hogan et al. 2001):

1. a good indicator for the trend of the inflation today and in the future; and

2. a measure of inflation which is practically able to be used as the target of monetary policy.

Bank Indonesia did the first research about the core inflation in Indonesia (Hutabarat 1999), The result
has been used by the Bank Indonesia as the measure of core inflation. They used asymmetric trimmed-
mean method resulting 80% trimmed-mean centered on the 77t percentile as the best indicator of core
inflation. They did another research in 2001 even with the stronger conclusion that this indicator is the
best among some alternatives of approaches (Majard: 2001).

Unfortunately, some inconsistencies in the process lead to a methodological failure. Consequently,
the result cannot be used as the core inflation indicator in Indonesia.

This paper uses the same approach used by Hutabarat, et. al in terminology, but it is based more
01 a conslstent estimation process m accordance with the asymmetric trimmed-mean method meant hy
Bryan, Cecchetti and Roger (Bryan ef al. 1997; Roger 1995).

The data comprises of monthly cross-sectional individual price indices, which are grouped into 337
sub-components for the period April 1990-December 1997 ( 1987 constant price).

* PhD student at Department of Economics, University of Kansas. I am grateful to Carlos Robalo Marques of Banco de Portugal for !
developing the program to calculate the asymmetric trimmed-mean.



MEasurING CoRE INFLATION IN INDONESIA

The hypothesis that will be tested 1s that core inflation measured with asymmetric trimmed-mean
approach, as opposed to headline inflation, is:

1. an mflation indicator that more correlated with the growth of money supply in the past; and

2. a better indicator of the trend of inflation.

2. Literature Survey.

2.1. Core Inflation Concepts. One key issue in an inflation targeting monetary policy framework is
how to differentiate between demand pull and cost push inflation. It is extremely important hecause all
central banks — even the explicitly inflation targeting — still has to worry about the output stability, as
they worry abont the inflation’s per see.

In the case of an unanticipated demand shock, a monetary policy that is intended to stabilize inflation
would also stabilize output. The story will be the opposite if we are dealing with a supply shock. In the
case of negative supply shock for example, an inflation stabilization monetary policy would even worsen
the recession and destabilizes hoth inflation and output. What appears 15 a conflict hetween inflation
stahilization and the output stabilization in the short-run (Roger 1998). At this stage, we can safely
conclude that it is the demand driven inflation (not the supply driven inflation) to which a central bank
should react to by conducting a monetary policy: which 1s called core inflation.

Despite the important role played by the core inflation concept in formulating the monetary policy,
there has not been any strong agreement as to what method should be used to measure it. Most of the
proposals emphasis on how to measure rather than what components should a measure cover (Roger
1998).

At least we can divide them mnto two hroad types of approaches: (1) proposals that regard the core
inflation as the persistent component of inflation and (2) proposals that regard it as the generalized
components of inflation. Both of them associate core mflation with the expected inflation or specifically
demand driven inflation | Roger 1998, From this point forward, this paper will use the second approach.

2.2, Necessary Conditions for a Core Inflation indicator. In addition to some criteria proposed
by some economists for a core inflation measurement method (Wynne 1999), Marques and Mota propose
three necessary conditions for a core inflation indicator (Marques and Maota 2000,

1. It inflation, II, is I(1), then core infation, IIY has to be I[1) as well and both of them are co-
integrated with coefficient 1, i.e. (I, — IIf) has to be a stationary variable with zero mean. If
inflation, II;. 1s I{0), then it is sufficient if E(II; — I} ) = 0.

2. There has to he an error correction mechanism which is given by z,_y = (II,_y — II¥_;) for All,:

Ally = 3 ALl + 37 BAL, (g — ) + 2 (1)

3. IIf has to be strongly exogenous for the parameters in equation (1).

2.3. Asymmetric [Weighted] Trimmed-Mean.

2.3.1. Theoretical background. Let us assume that the economy consists of two types of price set-
ters. The first type price setters adjust their prices flexibly in response to any shocks in the economy,
while the second group set their prices infrequently and face a relatively significant readjustment cost;
significantly high as compared with the benefit from those adjustments. In setting their prices, these
Neo-Keyvnesian behaved firms are bounded by contracts and have to consider any ex-post unexpected
events and anticipate the upcoming trends.

As regard to measuring core inflation, the first group would produce noise to the generalized price
changes; their price movement would exhibits a large transitory fluctuations. Because they can frequently
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and easily adjust their prices, there is no need for them to worry about the long-term inflation or even
the growth in money supply.

In contrast, the second group would exhibit a smoother price movement hecause any wrong decision
will be costly for them. In searching the generalized component of price changes, we should then foens
our attention on this group.

These firms do not adjust their prices for any shock but only if the desired adjustment would optimize
the loss function they are facing. As described in figure 1, these firms will have inaction bands, within
which they will not make any adjustment in response to a shock, in a distribution of shocks (Ball and
Manlaw 1994).

The effect of relative price shock on aggregate inflation will depend on the distribution of the shock
(Ball and Manlkiw 1995). If the distribution is symmetric (Panel A), the effect in average will he zero.
While if the distribution is skewed, the aggregate inflation will be higher (lower) if it is positively skewed
as on panel B (negatively skewed as on panel C). As the resnlt, in short term, there will be some
transitory movements around the long-term aggregate inflation rate.

To be more specific and more related to monetary policy, we are assuming that money supply
15 growing exogenously in a constant rate, dM/di = m, velocity Is constant and cutput growth is
normalized to zero (Bryan and Cecchetti 1994 ).

Bearing in mind this environment, in each period, firm will set the change of their price equals to m,
so that inflation would be merely monetary phenomena. Then the core inflation can be expressed as:

I° =m (2)

As explained before, each firm i1s experiencing shock, ¢, either on the demand or on their production

cost. This shock is serially uncorrelated and F'(#;) = 0. Having realized the shock, firms whose value of

their shocks lie outside the inaction band will adjust their price further. Price change for the i** firm in
this category can be expressed as:

mo=1m 4+ ;. (3)

Ve

If we are assuming that all of the inaction bands is symmetric and similar across firms, |8 = 8, = ¢,
then aggregate inflation can be expressed as:
1 il
[MI=m+ — 8; =
n £
i=1

max(|6;| —=,0) (1)

|6 o

When the distribution is symmetric, the second part on the right hand will be zerc; but if it is positively
inegatively) skewed, the ageregate inflation will be higher (lower) than the core inflation.

Because the gap between the core inflation and the aggregate inflation comes from the tails of the
shock distribution, 1t 18 proposed to measure the core inflation hy eliminating these outliers. This is the
hasic idea of using trimmed-mean estimator as the core inflation indicator.

2.3.2, Symmetric va. Asymmetric Trimmed-Mean: Statistical theory. Symmetric trimmed-
mean is an indicator which average the middle part of a sample. Set ¥ = {z1,x2,..., 7, } as a sample
of a price changes population that is sorted from the lowest to the highest, and w = ey, wa, ... wy}
15 the weight, and W, = E;=1 w; is the cumulative weight from 1 to i If I, is the untrimmed range,
(ev/100) < W; < (1 —a/100), then a 20% symmetric trimmed-mean is

To =1/(1 = 20/100) Z wiTs, (5)

iCla

with a% trimming from both left and right tail of the distribution and 50" percentile as the centre of
trimming. Median and mean are two extreme cases with 100% and 0% trimmed-mean respectively.

If the distribution 15 Normal, median, mean and mode will coincide and each of these central ten-
dencies can be picked as the generalized inflation, i.e. core inflation. However, if the distribution is
positively skewed, then mean > median > mode,

For a symmetric distribution but high kurtosis, mean would he still the unbiased estimator; but
mmch less efficient than median (Roger 2000). Bryvan and Checcetti proposed to nse median as the core
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Figure 1: Price Adjustment & Distribution of Relative Price Shocks
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inflation indicator, but revised it three years later that it should have been [symmetric| trimmed-mean
(Brvan et al. 1997,

Before Bryan, Checcettl and Wiggins 1 proposed [symmetric| trimmed-mean, Roger had found that
all [symmetric] limited-influence estimators {including median and symmetric trimmed mean) are biased
mdicators for core mmflation in New Zealand. Having realized that price changes distribution in New
Zealand is always chronically skewed, Roger found that asymmetric trimmed-mean (trimming centered
on any ith percentile other than 50" percentile) is the unbiased one (Roger 1995). This result is then
applied to some countries: Australia (Kearns 1998), Ireland, Portugal (Marques and Mota 2000) and
Belgium ( Ancremanne 2000,

The raison d’etre lies on the trade-off between gaining the efficiency and the unbiasedness in con-
ducting a symmetric trimming on an asymmetric distribution.’ When the distribution is skewed, the
efficiency focused trimming would loose the unbiasedness of the estimator. For example, in a positively
skewed distribution, the effect of a% highest prices on the ageregate inflation would be higher than the
effect of a% lowest prices. That is why a svmmetric trimming would produce a systematically under-
estimated estimator of core inflation. To avoid it, we should centre the trimming on the rightward of
50" percentile. For example, for a 2a% asymmetric trimmed-mean centered on 5% percentile we are

. . 2 0 . " -3 5o o " . " . A
trimming ‘igg % from left tail and 22 1133 8 % from the right tail of the distribution.

2.3.3. Weighted vs. Unweighted.., Bank Indonesia calculates the core inflation hy using CPI data
in Indonesia by using [unweighted] asymmetric trimmed-mean. The result is (77;40] trimmed-mean
which means trimming 20% from the tails of the distribution centered at the 77" percentile, as the core
inflation estimator. They do the same thing to kurtosis and skewness coefficients.

Both theoretically and empinecally, unweighted mean, kurtosis and skewness will be very different
from their weighted counterparts. They do not provide the true information about the distribution in
question.

Using unweighted mean was first pioneered by Jevon in 1884, As Classical economics does, he
assumed that “ .. increases in the supply of money increased all the prices proportionately except for
random Huctuations” (Diewert 1998). This assumption is clearly misleading. For an increase in money
supply, it 1s the desired price that would proportionally increase; not the actual price. It takes time for
prices to adjust.

Even if the assumption was right, it is still hard to accept another implicit assumption behind it, 1.e.
all price changes are equally important. Why that would an increase in price of lettuce, he as important
as the same increase in price of rice while a household’s expenditure on rice 15 70,100 times larger than
on lettuece in Indonesia. When a central bank wants to stahilize the inflation, it 15 not for the sake of the
inflation figure itself. One of the main objectives is to stabilize the purchasing power of the households
to increase their welfare.

3. Distribution Of Price Changes In Indonesia. The data for the estimation process is
the monthly individual price indices in Consumer Price Index (CPI) comprises of 337 sub-commodities
from April 1990 to December 1997, with 1987 as the base year. The main consideration in choosing
this period 1s the stationarity of the data; the economic erises hit Indonesian economy in late 1997, The
welghts are the proportion of household’s expenditure on each sub-commaodity based on Cost of Living
Survey 1087 /10988,

Those price indices are calculated by using Laspeyres-Dutot index (Diewert 1995). Then the sub-
commodity inflation rates are the rates of change of these indices, which results in a distribution of rates
of price changes. To eliminate the seasonal effect on the individual prices, we are simply using 12-month
horizon, i.e. year on year inflation. Consequently, mean, skewness coefficient and kurtosis coetficient are
calculated by using the implicit time varying weights, which will be explained later.

LIf I, and Ty are the headline and the core inflation estimator in period £, then T17 is unbiased if v, = 11, — II} in
average equals to zero and stationary. While to inerease efficiency means to decrease the variance of the core inflation
estimator caused by the outliers of the distribution.
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Specifically, price level in period ¢, Py, is defined as:
i
P = Z wWinPit - (6]
i=1

where py; is the price index for good ¢ in period ¢, and
w;n 18 the fixed weight of good ¢ in base year, with

n
Z wyn = 1
i=1

Then the yvear-on-yvear inflation rate in month ¢ can be expressed as:

P, - P,y -
—P =[I; = E Wi it (7]
12 —~

where i = (i /Pie—12) — 1 and wi = win(pi—12,/Pe—12) 1s the time-varying weight of good ¢ in month
t.
If the &** moment of the eross sectional distribution of the price changes is

iy

vk o

Mgt = E wie(mae — e )™, (8)
i=1

then skewness (5 ) and kurtosis (K ) coeflicients can be expressed as follows:

Mg (9)

t = T——am L
(1mgs )3/ 2

- g \

K= —— (10)

(mae)?”

Using these statistics, we can see that similar to what 1s found m many other countries, the distribution
of price changes in Indonesia 1s characterized by a chronic positive skewness and high kurtosis.

Table 1: Summary of distribution of year on vear price changes in Indonesia

(April 1990 — December 1997; 337 sub-commeodities)

Mean | Median | STD
Inflation 840 8.07 1.74
Standard Deviation | 9.81 0.22 3.06
Mean percentile 59.61 AU 58 3.36
Skewness coefficient | 2.24 1.45 2.63
Kurtosis coefficient | 25.13 12.98 34.19

4, Core Inflation In Indonesia. For any weighted distribution, clearly we can compute an
unlimited trimmed-means. To be more efficient, we will firstly define the relevant percentiles. From the
previous section, we know that mean in average lies at more or less 50" percentile and it never lie below
50" percentile. Considering these, we confine the relevant range is 50"-65" percentiles.

Nevertheless, there are still unlimited trimmed-means within this range. Anyway, the neighboring
trimmed-means are statistically equal. Following Marques and Mota .....[Marques and Mota 2000), we
choose to use those percentiles that are mtegers and average of the successive integers in the relevant
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range. By so doing, the relevant percentiles would he {50; 50,5; 51; ... ; 65}. Using the same raison
d’etre we choose the trimming levels {5%, 10%, 15%, 20%, 25%, 30%, 35%, 40%, 45%}. For example,
trimmed-mean (51;5), which is abbreviated as TM (51;5), represents the weighted average of 5% around
51% percentile.

Before computing the core nflation, there 1s another important 1ssue: the behaviour of the skewness
over time. If trimmed-mean computing is conducted by assuming a constant asyvmimetry, while in fact
1t 15 time-varving. then the computed core inflation will not be co-integrated (in case of I{1) inflation)
or statistically has the same mean (in case I(0) inflation) with the aggregate mnflation. Testing the
asymmetry’s hehaviour can be done by testing the stationarity of the mean percentile. For the sample,
it is stationary.” The next steps would be following the aforementioned three necessary conditions.

Test 1: Unbiasedness of Core Inflation

The aggregate inflation 1991:04 — 1997:12 is stationary,® I1(0). Becanse mflation, II;, is stationary, it is
not possible to be co-integrated with core inflation, ITf . Even though, we can require that E[IT, —IT¥] = 0.
This condition 15 a hypothesis that both of them have the same mean. Core inflation ndicators that
pass this test are unhiased estimators. Econometrically, we are testing the restrictions Fp =0 51 = 1
on regression I, = Gy + 91 IIF + w,. Among 218 data sets, 96 pass this test.

Test 2: Core inflation as attractor for inflation
Ceondition 2 in section 2.2, requires that core inflation, I}, as the attractor for the actual inflation, II;,
and requires an error-correction mechanism that deseribe the long-term causality relationship from IT}
to II;. The approach than can be used for this test is by specify a model like in equation (1) and test
the hypothesis v = 0. The practical question would be how many lags we should use. I set the number
of lags based on Akalke Information Criterion (AIC), which balances hetween goodness of fit with the
parsimonious of the model.

As the result, 7 datasets, Le. TN(595;10), TM(60;10), TM(59;15), TM(59,5:15), TM(58;20),
TAM(58,5:20) and TM{59;20), fulfil the requirement as the leading indicator for the actual inflation.

Test 3: Strong Exogeneity of the Core Inflation

The third necessary condition is the strong exogeneity of the candidate. This condition guarantee that
the movement in core inflation, IT}, is not determined by past actual inflation, II, ;. This means that
in error-correction model for ITF,

" 2
AT = GATL [+ OAT; — ATy —Tey) + 1, (11)
i=1 i=1
the hypothesis A =81 = ... =#; =0 has to be accepted.

Standard F-test for restricted least square 1s used to test this condition. Agam, AIC is used as to
decide the number of lags. As the result, all of the datasets that passed test 2 also pass test 3.

As discussed hefore, actually, there are unlimited core inflation datasets that can pass those three
conditions; but they would be statistically equal. Each of those seven datasets that have passed the
necessary conditions can be used as core inflation indicator. They exhibit a very similar movements as
we can see in figure 2 for TM({58:20] and TM(58,5;20).

Because they are relatively similar, we can just choose the smoothest one, which will exhibit the
smallest short-term volatility and make 1t easier to interpret the movement in inflation. As the final
result, we choose TN(58;20) which has the smallest relative variance.

To say that TM(58:20) is the core inflation indicator means that only 40% centered at 58t of the
price changes distribution represents the generalized movement of inflation; and the remaining 607

2For the sample 1991:04 — 1007:12,
AMP, = 3600016 — O06027T18MF,_1 + 0.145317VAMPF, 4
(T.34666) (0.123232) (0.117658)
with level of significance 1%, null hypothesis for the existence of unit root is rejected.
3For the sample 1991:04 — 1007:12,
Ay = 1247300 +  —0.1466641T,—1 + 0495194411 4
(0.40722) (004787 (0.103677)
with level of significance 5%, null hypothesis for the existence of unit root is rejected.
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Figure 2: Figure 2. TM({58;20) and TM({58.5;20)
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represents the supply shocks. This conclusion has to be carefully interpreted. It does not mean that
0% of the price changes are not Important because they do not represent the trend; actually, the trend
was caleulated by using the complete data (100% of the price changes).

5. Hypothesis Testing.

5.1. Core Inflation and Money Supply Growth. Besides being associated with demand and ex-
pectation driven inflation, core inflation is also associated with the medium to long-term inflation, which
does not correlate with ontput. Becanse in long-term inflation would be always monetary phenomena,
then we can expect that core inflation would be more correlated to the money supply growth than the
headline would.

We will test this hypothesis hy:

1. caleulating the coefficient of correlation between the inflation measures and the growths on MO,
M1 and M2 for 1 until 24 lags; and

2. measuring the ahility of the past money supply growths in forecasting each of inflation measures.

Surprisingly, both inflation measures are not correlated with the past money supply growths., Small
but higher correlation is shown by M1, while for M2 (not shown) up to the 48t lag never show a positive
correlation. For the data, the growth rates of MO and M1 are both stationary while M2 1s not.

Following Bryan and Checcettl (Bryan and Cecchetti 1994), we do the second test by using this
equation

kel
Hg =+ z."j'i”at—'i [12]

i=1
where I1; is the inflation measure on month ¢, & is a constant, 7 is the coefficients and m, is the money
supply growth rates on month . The number of lags 15 set hased on ATC and the data availability.
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Table 2: Coeflicients of correlation between lagged money supply growth with Core and Headline Inflation

Lag MO M1

Headline Core Headline Core
12 0.19 0.17 0.16 0.21
14 0.19 0.19 0.27 0.29
15 0.20 0.21 0.31 .34
16 0.23 0.20 0.35 0.37
17 0.18 (.16 0.31 .34
15 0.15 0.12 0.24 .28
19 0.11 0.09 0.24 0.28
20 0.04 0.00 0.18 .22
21 -0.09 -0.13 0.09 0.14
22 -0.28 -0.31 -0.02 0.01
23 -0.36 -0.35 -0.13 -0.10
24 -0.43 -0.43 -0.15 -0.14

Table 3: Swmmary Statistic of estimation of equation (12

Headline | Core

1] 0.965170 0.951030
Adju;;tr_\(l_Rz M1 0.885315 0.983012

M2 0.62492% 0.840552

MO -1.459604 | -2.284578
Alkaike IC M1 -0.297909 | -2.304930

M2 0.887024 -0.155901

M0 0.032004 0.017600
Proh{F-statistic) M1 0.102089 0.015775

M2 (.29=4954 0.139210
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The result is convineing that core inflation (rather than headline) is explained better by the past money
supply growths especially MO and M1, While for M2, again, the result is not conclusive; its p-value
indicate that the null hypothesis that says all of the coefficients are equal to zero is not rejected.

The fitted regression of equation (12) is then used to forecast both core and headline inflation for
period 1996:05 — 1997:12, and then their root-mean-square-error (RMSE) will be compared.

Table 4: BMSE for forecasting core and headline inflation

Forecasted period MO ] M1 ] Average mflat '1_|:|11 rate
' ' Headhne Clore Headlne Core Headline Core
1996:05 0.16 1.22 011 0.67 7.82 7.75
1996:05 — 1996:06 0.13 1.22 1.20 (.59 7.71 7.63
1996:05 — 1996:07 0.64 1.90 1.69 1.20 T.64 7.61
1996:05 — 1996:08 2.65 2.20 1.71 (.99 7.60 T.62
1996:05 — 1996:09 3.52 2.31 1.61 0.93 7.49 7.45
1996:05 — 1996:10 3.52 2.3 1.49 0.90 7.37 T.27
1996:05 — 1996:11 3.01 2.46 147 0.87 7.31 7.14
1996:05 — 1996:12 4.29 2.67 75 1.07 7.23 7.06
1996:05 — 1997:01 4.41 2.50 2.33 1.35 7.04 6.95
1996:06 — 1997:02 4.18 2.37 273 1.58 6,82 6.53
1996:05 — 1097:03 1.01 2,28 2.85 1.71 .64 6.74
1996:05 — 1997:04 3.05 2.45 2.87 1.86 .56 6.63
1996:05 — 1997:05 4.10 2.80 288 1.95 G.44 6.53
1996:05 — 1997:06 4.22 3.22 2.99 2.13 6.34 6.45
1996:05 — 1997:07 i 3.55 3.15 2.28 .25 .38
1996:05 — 1997:08 534 3.89 3.23 2.34 6.21 6.32
1996:05 — 1997:00 5.48 4.26 3.23 2.34 6.25 6.32
1996:05 — 1997:10 5.42 4.33 317 2.30 .35 6.39
1996:05 — 1997:11 5.28 4.30 3.15 2.30 6.57 6.52
1996:05 — 1997:12 5.17 4.19 313 2.28 f.81 6.71

Forecasting core inflation (start from 4 months ahead) by using the past money supply growths result
im the smaller RMSE as compared to forecasting headline inflation nsing the same information. The
past money supply growths forecast the core inflation better than the headline inflation; or similarly, we
can say that core imflation is more correlated to the past money supply growths than the headline is.

5.2, Core Inflation as the trend of inflation.

5.2.1. Core Inflation and Noise. If we regard the core inflation as the generalized components of
the inflation, i.e. inflation trend, then any price changes, which do not follow the trend, represent the
noise; mainly come from supply side. This noise can be either transitory (for example the price changes
of tomato, chilli, rice, ete.) or persistent (for example the price change becanse of a change in production
technology); but their impact on inflation would be temporary or even be followed by a reversal price
change. With these characteristics, we can expect that in average, nolse will equal to zero (Hogan et al.

2001).
Using the idea above, TM(58;20) as the core inflation indicator will be tested by using the equation

below:
(et h — TTe) = a + A(IT; — TI). (13)

IT; and Il 4s are headline inflation in a period ¢ and ¢ + h respectively, II¥ is the core inflation in period
t, e 15 constant and 3 15 coefficient. For each h equals to 6, 12, 18 and 24, the tested null hypothesis
is o = 0 and @ = 1. Using the standard F-test with 5% level of significance, all of the null hypothesis
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except for h=18 is not rejected. P-values for h equals to 6, 12, 18 and 24 are 0.425, 0.299, 0.027 and
0.220 respectively. As the conclusion, TM(58:20) can be used as inflation trend indicator.

5.2.2, Superiority of Core Inflation in forecasting the inflation movement. If TM(58;20) is the
inflation trend indicator, then it has to be superior to the headline inflation in forecasting the headline
imflation itself. This superiority can be simply tested by using this equation below (Bryan and Cecchetti

1094):

0=p+ Y vl (14)
i=1

M= A+ wlly (15)
i=1

A, o, v, and s are coefficients, while n 1s the nnmber of lags. The sample 15 1991:04 — 1996:04. The fitted
regressions will be used to forecast the headline inflation in period 1996:05 — 1997:12.

Clore inflation is superior to headline inflation if the adjusted-R? in equation (15) is bigger than in
equation (14). Additionally, RMSE of the forecast using equation ( 15) has to be less than of the forecast
using equation (14). The result for these models is summarized in table 5 below?.

Table 5: Summary Statistic for equation (14) and (15)

equation (14) (15)
Lag 25 26
Adjusted-R2 0.755880 | 0.800082
D'W Statistic 2381912 | 2.331616
Akaike IC 1.429901 | 1.104814
Proh( F-statistic) 0004353 | 0.004716

6. Conclusion. By assuming that the price change requires some adjustment costs, core inflation
can be computed hy focusing our attention on the generalized components of price changes in CPT by
using the asymmetric trimmed-mean approach.

The distribution of price changes in Indonesia exhibits the similar characteristics with many other
countries, Based on what implicitly predicted by Ball-Mankiw model as to the relative price movements,
it makes it possible for us to resort to the asymmetric trimmed-mean approach 1n measuring the core
mflation in Indonesia.

The hypothesis that core inflation indicator measured by using the asymmetric trimmed-mean ap-
proach, compared with the headline inflation, is:

1. the mflation indicator that is more correlated with the past money supply growth; and

2. a better indicator of inflation tremd,
is not rejected.

G.1. Limitations of this approach. The asymmetric trimmed-mean approach requires a long enough
time series data. If not, it is very risky to conclude that the observed characteristics are persistent.

In the case of the existence of structural change in an economy like economic crises, this approach —
like other approaches — has to be carefully used. If the inflation were not a stationary process — as in
case of crisis period in Indonesia — the optimal trimmed-mean possibly would be different.

4Using 26 lags on squation (14) decreases its adjusted-R? to 0.728088, increases its AIC to 1.450861, and its p-value to
0.016187.
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Table 6: RMSE for forecasting Headline inflation by nsing equation (14) and (15)

Forecasted period (14) | (15) | Average inflation rate
1996:05 0.56 | 0.30 | 7.82
1996:05 — 1996:06 1.51 | 093 | 7.71
1996:05 — 1996:07 1.95 | 1.12 | 7.64
1996:05 — 1996:08 2.04 | 1.51 | 7.60
1996:05 — 1996:09 220 | 174 | 749
1996:05 — 1096:10 242 | 186 | 7.57
1996:05 — 19%6:11 2,51 | 182 | 731
1996:05 — 1996:12 261 | 183 | 723
1996:05 — 199701 283 | 211 | 704
1996:05 — 1997:02 311 | 244 | 6.82
1996:05 — 1997:03 337 | 272 | 6.69
1996:05 — 1997:04 3.50 | 283 | 6.56
1996:05 — 1997:05 3,57 | 285 | 6.44
1996:05 — 1997:06 3.61 | 292 | 6.534
1996:05 — 1997:07 3.68 | 299 | 625
1996:05 — 1997:08 376 | 3.00 | 6.21
1996:05 — 1997:00 373 ] 296 | 625
1996:05 — 1997:10 3.64 | 288 | 6.38
1996:05 — 1997:11 3.54 | 281 | 6.57
1996:05 — 1097:12 349 | 278 | 651

6.2, Implications and proposed further researches. The main implication of this research is on
the relevant core inflation mdicator for Indonesia. Accordingly, this paper claims that the asymmetric
trimmed-mean core inflation indicator used by Bank Indonesia 1s methodologically wrong,.

TM(5%:20), in further research can be used as the inflation trend or even as the intermediate target
of monetary policy in Indonesia. Another possible further research is to test whether this core inflation
indicator can perform well in specifving the short-run Phillips Curve model. If TM(55;20) is the best
indicator for core inflation, then the gap of actual inflation from core inflation would he a good estimator
for the supply shock. The challenge would be extending the research to cover the up to date data
inchading the crisis period.
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