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Comparing “Exclusion” to “Neutralization”
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Cointegration of Core with Headline Inflation:
Results for the Philippines
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Core inflation removes volatile prices from headline inflation. One way for removal is “exclusion” of pre-selected items (e.g.,
food and energy) by setting their weights to zero, which is practiced in the Philippines and the United States, among other
countries. Using Philippine Statistics Authority CPI data (January 2012—July 2021), this paper shows that core inflation by
exclusion is illogical because it could be higher than headline inflation when the excluded items have positive inflations. To
avoid this illogical result, this paper proposes “neutralization” by keeping the excluded items but making their CPIs constant,
thus neutralizing them because they cannot contribute to inflation. This yields the logical result that core inflation is lower
(higher) than the headline if the neutralized items have positive (negative) inflations. Moreover, headline inflation is not
cointegrated with core inflation by exclusion but is cointegrated with core inflation by neutralization when the neutralized
items have inflation contributions that are not significantly different from zero. Therefore, neutralization should replace
exclusion because this finding implies headline inflation will diverge from core inflation by exclusion but not from core
inflation by neutralization, a scenario with important implications for monetary policy in the Philippines and other countries
that practice exclusion.
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Changes in the overall consumer price index (CPI) or  price volatility from short-run disruptions, for example,
“headline” inflation should concern everybody because from bad weather or abrupt supply changes that are
they affect our cost of living and influence government  beyond the control of monetary policy. From the United
policies.! However, headline inflation is subject to  States’ experience, these disruptions caused volatility
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in food and energy prices. Thus, computing “core”
inflation entailed removing food and energy items to
determine long-term price trends for policy purposes
(Blinder, 1997). For similar reasons, the Philippines
also removes the same items to compute core inflation
(Bangko Sentral ng Pilipinas, 2020).2

This paper examines the “exclusion” method in the
Philippines for removing price volatility from headline
inflation to obtain core inflation. CPI data in Appendix
Table 1 and Appendix Table 2 of this paper from
the Philippine Statistics Authority (PSA) show that
exclusion—by setting the weights of excluded items to
zero—yields illogical results. However, the exclusion
is unnecessary because “neutralization”—by keeping
the excluded items but making their CPIs constant—
will suffice to remove the inflation contributions of
excluded items and remedy the illogical results from
the exclusion method.

Section 2 presents PSA’s procedure for computing
headline inflation and core inflation by the exclusion
of pre-selected non-core energy and food items. * An
empirical illustration highlights the illogical results
from exclusion and introduces this paper’s proposed
remedy by neutralization.

Section 3 replicates the preceding illustration by
annual (i.e., same month in year to year ) headline, core
by exclusion, and core by neutralization inflation using
CPI data covering 13 core and non-core commodity
groups for 115 months (January 2012—July 2021). The
empirical illustration shows that the illogical results of
core inflation by exclusion persist over time and, thus,
are misleading for inflation measurement and policy.
In contrast, the neutralization results are more logical
analytically and stand on a firmer statistical basis.

Section 4 raises the question of “what core inflation
should measure.” This question arises in light of
alternative attempts to measure core inflation based
on theories other than the cost of living underlying the
CPI (Wynne, 2008). The question is also relevant to
the long-run objective of core inflation measurement
to achieve the same rate as headline inflation but
with a lower variance (Luciani & Trezzi, 2019). This
paper finds that this objective is achievable by keeping
all items in the CPI basket while neutralizing those
with inflation contributions that are not statistically
significantly different from zero. Moreover, a sufficient
but not necessary condition is derived for neutralization
to lower core inflation variance below that of headline
inflation.

Section 5 shows from the above CPI data that
headline inflation and core inflations by exclusion or
neutralization are all nonstationary. However, headline
inflation is not cointegrated with core by exclusion. In
contrast, it is cointegrated with core by neutralization
when the neutralized items satisfy the criterion that
their inflation contributions are not significantly
different from zero, in which case neutralization
maintains the mean and possibly lowers the variance
of headline inflation. Therefore, by satisfying the above
criterion, neutralization will not—but exclusion will—
make core inflation diverge over time from headline
inflation.

Section 6 concludes that the Philippines and other
countries that practice exclusion should consider
adopting neutralization in place of exclusion in practice
as basis for inflation analysis and monetary policy.

Exclusion and Neutralization Methods for
Core Inflation: Results in the Philippines

Following PSA procedures (2018), let

I* = headline CPI ; If = CPI of commodity

groupi ; i=12,--,K. (1)

In Equation 1, ¢ stands for a month or year and K is the
total number of commodity groups. From Equation 1,

K
I‘:ZSiFIf ; 0<SF<1 ;
i=1
K

Zsf=1.

The weight SiF is given by

2)

SiF = expenditure share of a commodity from
2012 Family Income and Expenditure (FIES) (3)

If the total number of core commodities is
K€ then (K — K€) > 0 is the number of non-core
items to be excluded to obtain core CPI. In this case,
PSA obtains the core CPI from Equations 1, 2, and 3
by setting the weights of the excluded non-core items
to zero and “recalibrating” the weights of the remaining
core commodities so that they sum to one. That is,
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K€ F
I“=coreCPI— 5 If;
- ZKC SF ’
K€ K¢ SF (4)
O<ZSLF<1 ; Z<W)=1
i=1 i=1 Zi=15i

As aresult, exclusion increases the recalibrated weights
of core commodities in core CPI in Equation 4 above
their weights in headline CPI in Equation 2 because
PSA’s exclusion procedure implies

SF=0if i=#2,#9) inTable 1 ;
(5)

F

F
chlsf >SS >0if i = (#2,#9).
Consequently, in Table 1, Equation 5 makes it possible
for core inflation to be higher (lower) than headline
inflation when the excluded non-core items, (#2, #9),
have positive (negative) total contributions to headline
inflation. This result is, however, illogical (i.e., contrary
to common sense or normal expectation) because the
normal result of excluding a positive amount from an
existing value is to decrease but not increase this value.

Table 1 replicates BSP’s illustration of PSA’s
exclusion procedure. The commodities excluded
by PSA are #2 (non-core “food”) and #9 (non-core
“energy”’) to obtain core CPI from headline CPI.

Columns a, b, and ¢ show the data for Equations 1,
2, and 3 to compute the headline CP1 in columns e and
/- The core CPI in columns g and 4 by neutralization
differs from headline by keeping the non-core CPIs
constant. In contrast, the core CPI in columns j and & by
exclusion differs from the headline by setting the non-
core weights to zero, as shown in column i. The ratio
in Equations 4 or 5 is used to recalibrate the weights
of the remaining core items in column i.

To show that core CPI inflation by exclusion could
be misleading, let # change from 0 to 1 where the
change is between any two periods. From Equation 2,
the relative change in headline CPI is

S/ SFIO N\
(s

s
© TS, SII
K

Z( SFrp ) .
il N .
st ©)

i=1

Therefore, Equation 6 yields
K

r_ ‘Z(i)@‘l)
ot LS s\
= headline inflation; (7
F0
S—IFO = weight of a commodity
i=15i i group in headline inflation; (8)

5 (17 I ! _contribution of a group
K.SEI “to the headline inflation (9)

By applying the data in columns a, b, ¢, and d in
Table 1 into Equations 1to 5, 71°=115.55132 and I !
=119.32323—rounded to 115.6 and 119.3 in columns
e and f—to yield the headline inflation of 3.3%.

The differences between the effects of exclusion and
neutralization on headline CPI inflation may now be
shown. By applying the same procedures in Equations
6 to 9 to core CPI in Equation 4,

jet ZKC SF[ K* SFI9 It
s s
KL

sFI? (10)
‘ Z S sFe) =
1= L
oS
J¢o ZKC SF IO Iio
= core inflation (11)
{17

= weight of a community
group in core inflation  (12)

F0 1
Si'I; I; o :
————— || == — 1 ] =contribution ofacommodity

K SF 10 J\19 o
i=1°i L group to core inflation. (13)

K¢ CF 0
i=1Si Ii

Consider that Equations 4 and 5 imply that the
exclusion of F&E, i = (#2, #9), raises (lowers) the
contribution of a remaining commodity to core inflation
in Equation 13 above (below) its contribution to
headline inflation in Equation 9 if this commodity has
a positive (negative) inflation. That is, for a remaining
commodity i # (#2, #9),
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SFI? SFI?
0< -
() ) < (E5rm)
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(fo‘1> if (1—;—1>>o; (14)
i i
) 51)> (ssrm)
C I < sir
I} It
(ILO— 1) if (1—‘0 — 1) <0. (15)
i i

Suppose that the contributions of F&E from Equation 9
are positive. Consider that it is possible from Equations
14 and 15 for the net change in the contributions of the
remaining commodities, i # (#2, #9), to be positive. In
this case, it is necessary and sufficient that this positive
net change exceeds the positive contributions of F&E
that are lost by exclusion in order for core inflation to
exceed headline inflation in the illogical case shown
in Table 1.

Recall from Equation 5 that exclusion sets the
weights of F&E, i = (#2, #9), to zero and yields

SEI? I
st=0 5 (srerm)(p-1)=0 -
i=15i Ii Ii

i=(#2,#9). (16)

That is, exclusion removes the contribution of F&E
by taking them out of the CPI basket. In Table 1, the
effect of Equation 16 is to increase the weights of
the remaining core groups in column 7, according
to the recalibrated weights in Equations 4 or 5. This
increase in weights blows up the positive contributions
of remaining core groups that could more than
compensate for the loss of the positive contributions of
#2 and #9, thus pushing core inflation higher to 3.5%,
above headline inflation of 3.3%. This result makes
core inflation by exclusion illogical because it is higher
than the headline inflation after excluding items #2 and
#9, which have positive inflation rates in column d. ¢
However, setting the weight of a commodity to zero
is not necessary to remove its inflation contribution
because this can be achieved by keeping the commodity
in the CPI basket but “neutralizing” it by setting its CPI
constant. That is, neutralization of F&E requires’

Fi0 1
P=1 (%)(%‘QZO ?
i=1 SiIi Ii

i = (#2,#9).
(17

Mathematically, neutralization requires computing
contributions to headline inflation by Equation 9 and
then subtracting the sum of the contributions of the
“neutralized” commodities.

In Table 1, the neutralization columns g and % are
put next to the headline columns e and f'to show the
logical relationship between them. Notice that columns
e and g are identical, which shows that the initial
situation (March 2018) is the same for headline and
neutralization. They differ only in the final situation
(March 2019) because neutralization keeps the
CPIs of the neutralized items (#2 and #9) constant
in March 2018 or the same in March 2019. Thus,
if the CPIs of #2 and #9 are rising, which actually
happened from March 2018 to March 2019, keeping
them constant makes the neutralization CPI (118.6)
lower than the headline CPI (119.3) in March 2019.
Logically, therefore, core inflation by neutralization
(2.7%) is lower than headline inflation (3.3%). This
result generalizes to saying that core inflation by
neutralization is lower (higher) than headline inflation
if the total inflation contributions of the neutralized
commodities are positive (negative).

Effects of Non-Core Commodities on Inflation

Monthly CPI data from January 2012 to July 2021
replicate the results in Table 1 to obtain monthly
headline CPI, core CPI by exclusion, and core CPI
by neutralization. The non-core items excluded or
neutralized are food and transport energy. These
yield year-on-year (same month in year ¢ to year ¢+1)
inflation rates as shown in Figure 1, where F&E means
non-core food (#2) and non-core energy (#9) in Table 1.
For brevity, F is non-core food and E is non-core energy
that are either excluded or neutralized, depending on
the discussion.

The illogical result in Table 1—where core inflation
by exclusion was higher than headline inflation when
F&E had a positive total contribution to inflation—is
shown in Figure 2 to have happened in 32 out of
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Figure 3.

Contributions of F&E to Headline Inflation

103 cases during January 2013—July 2021 or 31%
frequency.

Logically, core inflation should be lower (higher)
than headline inflation after the removal of F&E if
these removed items have a positive (negative) total
contribution. However, this logical result could be
violated if removal is by exclusion, as shown in
Figure 2, where for each positive blue bar, there is
a corresponding negative red bar. A negative red bar
means that core inflation by exclusion is higher than
headline inflation, which is illogical because, in the
same period, the inflation contributions of F&E are
positive, as shown by a corresponding positive blue
bar.

From the above discussion, Figure 2 implies that
in Figure 1, the vertical distance between headline
inflation and core inflation by exclusion mismeasures
the inflation contribution of F&E. As a result, core
inflation by exclusion—shown in Figure 1 by the
red line generated by following PSA procedures—is
misleading for policy purposes. The culprit, once
again, is the increase in weights of the remaining
commodities to compensate for the loss of weights of
the excluded commodities because weights must sum
to one according to column 7 in Table 1.

The “true” total inflation contribution of F&E is the
vertical distance between headline inflation and core
inflation by F&E neutralization in Figure 1.* This
total F&E contribution is plotted by the purple line in
Figure 3 and displays high volatility. Disaggregation
of this total shows that most of the price volatility
is from F, shown by the orange line, than from E in
green.

Itis apparent in Figure 3 that a simple -test of the null
hypothesis of a zero mean of inflation contributions—
based on 103 observations (Jan 2013—July 2021)—
cannot be rejected in the case of E (#=-0.6800 and p =
0.4981) with a statistically insignificant negative mean
(= 0.0175 %) but can be rejected in the case of F (¢ =
10.0376 and p =0.0000) with a statistically significant
positive mean (0.7067 %).’

What Should Core Inflation Measure?

So far in this paper, core inflation has been
analyzed in relation to headline CPI inflation that,
in theory, refers to a change in the cost-of-living
index (COLI). However, there have been attempts to
measure core inflation not anchored on the COLI as
a theoretical basis. In reviewing various alternative
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approaches to measuring core inflation, Wynne (2008)
noted that:

A common theme is that there is some
concept of monetary inflation that is distinct
from changes in the cost of living and that is
a more appropriate target of monetary policy.
. this theme has motivated several authors
to look at alternative estimates of the central
tendency of the distribution of prices as the best
estimate of core or monetary inflation. Other
authors have used dynamic frameworks along
with neutrality propositions from monetary
theory to try to estimate core inflation. All of
these approaches suffer from this fact: There is
simply no agreed upon theory of money that can
serve as a basis for inflation measurement that
could plausibly replace the theory of the cost of
living.'® (underscoring supplied, p. 223)

Thus, a COLI-based CPI framework for core inflation
remains viable. ' In this regard, there is the view in the
literature (Luciani & Trezzi, 2019) that the objective
of core inflation measurement is to have the same
average rate as headline inflation over long periods
but with a lower variance to serve the purposes of
long-term monetary policy. This raises the question:
Which technique for core inflation measurement—
exclusion or neutralization—could achieve the above
objective?

Based on the preceding findings, this paper
proposes that core inflation (a) keep all commodities in
the CPI basket; (b) count the inflation contributions of
commodities that pass the criterion of having means that
are statistically significantly different from zero (e.g.,
F in Figure 3); and (c) neutralize those commodities

that fail this criterion (e.g., E). Graphically in Figure 1,
conditions (a), (b), and (c) shift up green core inflation
by neutralization closer to blue headline inflation
and banish red core inflation by exclusion because
(a) implies no exclusion. In effect, core inflation by
neutralization and headline inflation have exactly the
same commodity composition and have statistically
the same (i.e., no significant difference) mean inflation
rates. In contrast, core inflation by neutralization may
have a lower variance or lower standard error and
standard deviation, as shown later in Table 2. Hence,
neutralization may permit more precise inflation
forecasts for monetary policy purposes.

Moreover, the above conditions argue against the
“pre-selection” of F and E by reconsidering the old
rationale for their CPI exclusion that volatility in food
and energy prices are to some extent due to “causes”
(e.g., weather for food and geopolitics for energy) that
cannot be directly addressed by central bank monetary
policy (Labonte, 2008). This rationale may appear
sound, but it is not fully sensible because monetary
policy also needs to address the “aftereffects”—of
weather and geopolitics—if they make statistically
significant differences in food and energy prices. In the
latter event, the aftereffects on inflation invite monetary
policy attention regardless of the causes.

At this point, the preceding discussion invites
tests between headline inflation and core inflation by
neutralization in light of Figure 3, which showed by
simple z-tests that E may be neutralized but not F. In
this case, the appropriate tests are paired ¢-tests of three
null hypotheses of zero mean of differences between
(A) headline and core by F neutralization, (B) headline
and core by E neutralization, and (C) headline and
core by F&E neutralization. These paired #-tests are
equivalent to tests of no differences in means, and the
results are shown in Table 2.

Table 2. Testing No Differences in Means Between Headline and Core by Neutralization

Hypothesis tand p Pairs tested Mean Std. Err. Std. Dev. 95% Conf. Interval
A t =10.0376 Headline 2.7825 0.1471 1.4934 2.4906 - 3.0743
p =0.0000 Core by F Neutralization 2.0758 0.0973 0.9877 1.8828 - 2.2688
B t =-0.6800 Headline 2.7825 0.1471 1.4934 2.4906 - 3.0743
p =0.4981 Core by E Neutralization 2.8000 0.1288 1.3067 2.5446 - 3.0554
c t =7.9560 Headline 2.7825 0.1471 1.4934 2.4906 - 3.0743
p =0.0000 Core by F&E Neutralization 2.0952 0.0782 0.7941 1.9400 - 2.2504

Source: Author's calculations from PSA CPI data.
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The results indicate rejection of A, no rejection of
B, and rejection of C. The rejections of A and C are
consistent with the fact shown in Figure 3 that F has a
mean that is significantly different from zero, but E has a
mean that is not. Therefore, neutralizing F alone or both
F&E yield a mean of core inflation that is significantly
different from the mean of headline inflation.

However, B cannot be rejected because Figure 3
shows E has a mean that is not significantly different
from zero, implying that the means of headline inflation
and core inflation by neutralization of E are statistically
the same. But as shown in Table 2, core inflation, in this
case, has lower variance (i.e., lower standard error and
standard deviation) than headline inflation and, thus,
is more precise for forecasting with a narrower 95%
confidence interval around its mean.

Tests similar to Table 2 for pairs of headline and
core by exclusion are shown in Table 3. To evaluate the
results in the above tables, it is important to bear in mind
that the inflation contribution lost when a commodity
is excluded is the same as when it is neutralized
because this contribution is given by Equation 9 that
becomes lost (zero) by exclusion in Equation 10
or by neutralization in Equation 11. Therefore, the
difference in means between the headline and core by
neutralization equals the mean of the contributions of
the neutralized commodity or item. Recall from Figure
3 that the mean of the contributions of E is -0.0175 and
that of F is 0.7067. Logically, because the mean of E
is negative, Table 2 shows that when E is neutralized,
the mean of core inflation rises exactly above the
mean of the headline by 0.0175 = 2.8000 — 2.7825.
By the same logic, because the mean of F is positive,
the mean of core inflation, when F is neutralized, falls
exactly below the mean of the headline by -0.7067 =
2.0758 —2.7825.

Unfortunately, a visual comparison of means in
Tables 2 and 3 reveals that the above exact rise or
fall in means of core inflation in Table 2 when F or
E is neutralized does not hold in Table 3 when F or
E is excluded, although the contribution lost when a
commodity is neutralized is the same as when it is
excluded.

For example, Table 3 shows that the mean of core
inflation when E is excluded rises above the mean of
headline inflation by 0.0697 =2.8522 — 2.7825, which
is puzzling because the rise should logically equal
0.0175, the absolute value of the mean (-0.0175) of
the contributions of E. This implies that the differences
in means in Table 3 mismeasure the mean of the
contributions of the excluded commodities. Therefore,
it is statistically ill-advised to use PSA’s core inflation
by exclusion of F&E defined by the red line in Figure 1.

At this juncture, the analytic basis for Table 2—
where neutralization lowers core inflation variance
(or its square root, the standard deviation) below that
of headline inflation—may be shown. Let headline
inflation from ¢ to ¢ + 1 be denoted by H*"*! so that
Equation 7 generalizes to

t+1

Headline inflation = gtt+1 =___ _ 1 =

K Frt t+1 ‘

SHI! I!
Z(KLLF t)(lt —-1]. (18)
= =157 1 I

Moreover, let the contribution of a commodity to A"
tt+1 . . . . .
, which is given in Equation 18 by

be Ci
1> ;

vl ST\ (E
¢ = —
l R AN

Table 3. Testing No Differences in Means Between Headline and Core by Exclusion

Hypothesis t and p Pairs tested Mean Std. Err. Std. Dev. 95% Conf. Interval
A* t =3.4659 Headline 2.7825 0.1471 1.4934 2.4906 - 3.0743
p =0.0008 Core by F Exclusion 2.5716 0.1199 1.2165 2.3339 -2.8094
B =-2.8682 Headline 2.7825 0.1471 1.4934 2.4906 - 3.0743
p =0.0050 Core by E Exclusion 2.8522 0.1311 1.3303 25922 -3.1122
c t=1.6727 Headline 2.7825 0.1471 1.4934 2.4906 - 3.0743
p =0.0975 Core by F&E Exclusion 2.6565 0.0981 0.9954 2.4620 - 2.8511

Source: Author's calculations from PSA CPI data.
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K

§ tt+1
Htttl — c; .

i=1 (19)

It follows from Equation 19 that commodity
contributions to headline inflation are not independent
because the weights must sum to 1. Hence, over
time from ¢ = 0, ---, T, the variance of H**' depends
on the variances of the individual Cit 1 and on the
covariances between pairs (i, j) i # j. Therefore,
dropping the time superscript for simplicity, it follows
from the standard formula for the variance of a sum
(Anderson, 2003) that Equation 19 yields

K K
Var(H) = Var Z ¢ | = Z Var(c;)
i=1

i=1

+ 2 Z Cov(ci, cj) . (20)
i<j

The value of Equation 20 equals the sum of all the
elements of a symmetric variance-covariance matrix
where the first term is the sum of the diagonal elements
and the second term is the sum of the off-diagonal
elements, given that symmetry comes from the fact that
Cov (c, cj) =Cov (cj, c). For all the K= 13 commodities
individually identified in Table 1, the value of Equation

K
Var(H) = Z Var(c;) + 2 Z COU(Ci' Cj)

i<j
=0.883 + 1.347 = 2.230. o)

Recall that variance, by definition, is the square
of standard deviation. Thus, the value of Var (H) in
Equation 21, 2.230, equals the square of the standard
deviation of headline inflation, 1.493, in Table 2.

Suppose now that Energy, #9 in Table 1 and Table
4, is neutralized by keeping its CPI constant. That is,
for i =9 in Equation 21,

cevr _ [ S5 15 15
Co =\yK _gFft I 1)= )
i=1“i i 9 (22)

1E =15t all t.

Let the core inflation with neutralization of #9 be
denoted by J,. In this case, Equation 22 implies that

Var(cy) =0 ; Cov(cg, cj) =0; (23)
K K

Var(Jy) = Var Z ¢ | = Z Var(c;)
i#9 i+9

20 during 115 months (January 2012—-July 2021) is +2 z Cov(ci, cj) . (24)

obtained from the variances and covariances in Table =

4. From this table, it can be verified that

Table 4. Variance-Covariance Matrix of Commodity Contributions to Headline Inflation.

Commodities 2 3 4 5 6 7 8 9 10 11 12 13
(Table 1)
1 0.056 0.079 0.016 0.001 0.048 0.003 0.005 0.005 0.018 0.001 0.000 -0.013 0.017
2 0.079 0.524 0.016 0.002 0.152 0.003 0.006 0.043 0.095 0.001 0.002 -0.020 0.024
3 0.016 0.016 0.028 0.000 0.022 0.003 0.002 0.010 0.016 0.000 0.001 -0.004 0.013
4 0.001 0.002 0.000 0.000 0.002 0.000 0.000 -0.002 -0.001 0.000 0.000 0.001 0.000
5 0.048 0.152 0.022 0.002 0.141 0.004 0.006 0.000 0.077 0.001 0.003 -0.014 0.021
6 0.003 0.003 0.003 0.000 0.004 0.001 0.000 0.001 0.001 0.000 0.000 -0.001 0.001
7 0.005 0.006 0.002 0.000 0.006 0.000 0.001 0.001 0.003 0.000 0.000 -0.002 0.002
8 0.005 0.043 0.010 -0.002 0.000 0.001 0.001 0.047 0.007 0.000 -0.002 -0.007 0.007
9 0.018 0.095 0.016 -0.001 0.077 0.001 0.003 0.007 0.065 0.001 0.001 -0.009 0.014
10 0.001 0.001 0.000 0.000 0.001 0.000 0.000 0.000 0.001 0.000 0.000 0.000 0.000
11 0.000 0.002 0.001 0.000 0.003 0.000 0.000 -0.002 0.001 0.000 0.001 0.000 0.000
12 -0.013 -0.020 -0.004 0.001 -0.014 -0.001 -0.002 -0.007 -0.009 0.000 0.000 0.008 -0.006
13 0.017 0.024 0.013 0.000 0.021 0.001 0.002 0.007 0.014 0.000 0.000 -0.006 0.011
0.235 0.925 0.121 0.002 0.462 0.017 0.024 0.110 0.289 0.003 0.007 -0.069 0.103

Source: Author's calculations from PSA CPI data.
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Following Equations 23 and 24, neutralization yields
the variance-covariance matrix in Table 5, from which

K
Var(Jy) = Z Var(c;) + 2 Z Cov(c;, ;)
=9 i#9

=0.814 + 0.893 = 1.707 . 25)

Note that the 1.707 value of in Equation 25 equals
the square of the standard deviation of core inflation
by E neutralization, 1.307, which is lower than 1.493
for headline inflation in Table 2.

The change in variance due to neutralization may be
obtained by subtracting Table 5 from Table 4 element
by element, and the results are shown in Table 6. To
get some insight into Table 6, note that neutralization
changes the weight of the inflation contribution of the
neutralized commodity, as can be seen by comparing
Equation 19 and Equation 22. This changes the weights
of the others because the weights must sum to 1 and,
thus, changes variances and covariances from Table 4
to Table 5. However, most of the latter changes round
off to zero at two decimal places in Table 6, where it
appears that the non-zero changes at three decimal
places are essentially the same as the elements in row
9 and column 9 in Table 4 that sum to the value of
the right-hand side of Equation 26 below. Therefore,
allowing for rounding discrepancies, the condition for
the decrease in variance due to neutralization may be
given as

Var(H) —Var(Jy) = Var(cy) +

ZZ Cov(cg, cj) >0.

j#9

(26)

The reason for Equation 26 is that by neutralizing #9
in Table 5, the variance and covariances of #9 in Table
4 appear to be the only ones that remain in Table 6.
Empirically, the condition in Equation 26 is satisfied
because Equations 21, 25, and 26, using Table 4, yield

Var(H) —Var(Jy) = 0.523 =~ 0.065 +

0.447 = 0.512. 27)

However, it is important to note from Equation
26 that neutralization does not necessarily lower
variance because—while Var(c9) > 0 is true by
property of variance—Cov(c,, c) could be positive,
zero, or negative. But it appears that to satisfy Equation
26, Zj Lo Cov(c,, cj) > 0 is sufficient, although not
necessary because Equation 26 could be true even if
., Cov(c,, ¢) <0 given that Var (c9) > 0. By looking
at Table 6, the above sufficient condition means that
in Table 4, the sum of the covariances in the row and
column of the neutralized commodity is non-negative.

Therefore, lowering the variance is an empirical
issue but is very likely in practice because violating
the above sufficient condition is very rare, as may
be seen in Table 4, where it is violated only by row
12 and column 12 for Education, from which Zj i1

Table 5. Variance-Covariance Matrix of Commodity Contributions to Core Inflaction with Energy Neutralization

Commodities

(Table 1) 2 3 4 5 7 8 9 10 11 12 13
1 0.056 0.078 0.016 0.001 0.048 0.003 0.005 0.005 0 0.001 0.000 -0.013 0.017
2 0.078 0.522 0.016 0.002 0.151 0.003 0.006 0.043 0 0.001 0.002 -0.020 0.024
3 0.016 0.016 0.028 0.000 0.022 0.003 0.002 0.010 0 0.000 0.001 -0.004 0.013
4 0.001 0.002 0.000 0.000 0.002 0.000 0.000 -0.002 0 0.000 0.000 0.001 0.000
5 0.048 0.151 0.022 0.002 0.141 0.004 0.006 0.000 0 0.001 0.003 -0.014 0.020
6 0.003 0.003 0.003 0.000 0.004 0.001 0.000 0.001 0 0.000 0.000 -0.001 0.001
7 0.005 0.006 0.002 0.000 0.006 0.000 0.001 0.001 0 0.000 0.000 -0.002 0.002
8 0.005 0.043 0.010 -0.002 0.000 0.001 0.001 0.047 0 0.000 -0.002 -0.007 0.007
9 0 0 0 0 0 0 0 0 0 0 0 0 0
10 0.001 0.001 0.000 0.000 0.001 0.000 0.000 0.000 0 0.000 0.000 0.000 0.000
11 0.000 0.002 0.001 0.000 0.003 0.000 0.000 -0.002 0 0.000 0.001 0.000 0.000
12 -0.013 -0.020 -0.004 0.001 -0.014 -0.001 -0.002 -0.007 0 0.000 0.000 0.008 -0.006
13 0.017 0.024 0.013 0.000 0.020 0.001 0.002 0.007 0 0.000 0.000 -0.006 0.011

0.215 0.826 0.105 0.003 0.382 0.016 0.021 0.102 .00 0.003 0.005 -0.059 0.089

Source: Author s calculations from PSA CPI data.
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Cov(c,,, cj) =-0.076 and Var (c,,) = 0.008. The result of
substituting these values into Equation 26 is negative,
which by subtraction implies that the variance of core
inflation rises with the neutralization of Education.

Except in the case of Education, it can be verified
that Table 4 yields core inflation with lower variance
than headline inflation by neutralizing any commodity.
However, for core inflation by neutralization to
achieve the other goal of having statistically the same
mean as headline inflation, this study proposed the
neutralization criterion that the commodity should have
amean of inflation contributions that is not significantly
different from zero. Interestingly, this study found
that only Energy or #9 satisfies the above criterion.
Therefore, when Energy in Figure 3 is neutralized, the
core inflation by neutralization is defined in Figure 1
by the dashed purple line that visually is very close
to the blue line defining headline inflation. This is
supported in Table 2 by the non-rejection of hypothesis
B, which states that there is no statistically significant
difference in means between headline inflation and core
inflation by neutralization of energy in the Philippines.
In a way, this statistical finding justifies the current
official use of headline inflation as the basis for BSP’s
inflation-targeting policy and for NWPC’s wage-
setting decisions. However, using core inflation with
neutralized Energy appears to be a better alternative for
having the same mean and lower variance (or standard
deviation) compared to headline inflation.

Finally, although the condition for neutralization
to lower core inflation variance is simple—as given
by Equations 26 and 27 from the difference between
Table 4 and Table 5—a similar condition for exclusion

to lower core inflation variance is not that simple.
The reason is that exclusion reduces the number of
commodities so that the dimension and all elements of
the variance-covariance matrix—from contributions of
remaining commodities to core inflation by exclusion—
are entirely different from Table 5. Therefore, unlike
the logical or systematic relation between Table 4 and
Table 5 that yields Table 6, there is no such relation
between the variance-covariance matrix for core
inflation by exclusion and the variance-covariance
matrix in Table 4 for headline inflation.

Cointegration Tests Between Headline and Core
Inflation by Exclusion or Neutralization

Variables like inflation rates embody “accumulated”
changes over time and, for this reason, are referred to
as integrated variables in the sense that integration
connotes accumulation. Because of accumulated
changes, integrated variables are nonstationary.
However, nonstationary variables could move together
over time without drifting apart from each other, in
which case they are considered cointegrated variables.

For nonstationary variables not to drift apart (i.e.,
cointegrated), their differences should be stationary,
which is testable. Formally, cointegration means
stationarity of the residuals from the regression of
nonstationary variables (Banerjee et al., 1993; Holden
et al., 1994). However, testing for cointegration
requires prior tests of the non-stationarity of the
variables under study, which are headline inflation
and core inflations by exclusion and neutralization, as
portrayed in Figure 1.

The inflation rates in Figure 1 are in levels measured

Table 6. Changes in Variance-Covariance Due to Energy Neutralization (Table 4 minus Table 5)

Commodities

(Table 1) ! 2 3 4 S 6
1 0.000 0.001 0.000 0.000 0.000 0.000
2 0.001 0.002 0.000 0.000 0.001 0.000
3 0.000 0.000 0.000 0.000 0.000 0.000
4 0.000 0.000 0.000 0.000 0.000 0.000
5 0.000 0.001 0.000 0.000 0.001 0.000
& 0.000 0.000 0.000 0.000 0.000 0.000
7 0.000 0.000 0.000 0.000 0.000 0.000
8 0.000 0.000 0.000 0.000 0.000 0.000
9 0.018 0.095 0.016 -0.001 0.077 0.001
10 0.000 0.000 0.000 0.000 0.000 0.000
11 0.000 0.000 0.000 0.000 0.000 0.000
12 0.000 0.000 0.000 0.000 0.000 0.000
13 0.000 0.000 0.000 0.000 0.000 0.000

7 8 9 10 11 12 13

0.000 0.000 0.018 0.000 0.000 0.000 0.000
0.000 0.000 0.095 0.000 0.000 0.000 0.000
0.000 0.000 0.016 0.000 0.000 0.000 0.000

0.000 0.000 -0.001 0.000 0.000 0.000 0.000
0.000 0.000 0.077 0.000 0.000 0.000 0.000
0.000 0.000 0.001 0.000 0.000 0.000 0.000
0.000 0.000 0.003 0.000 0.000 0.000 0.000
0.000 0.000 0.007 0.000 0.000 0.000 0.000
0.003 0.007 0.065 0.001 0.001 -0.009 0.014
0.000 0.000 0.001 0.000 0.000 0.000 0.000
0.000 0.000 0.001 0.000 0.000 0.000 0.000
0.000 0.000 -0.009 0.000 0.000 0.000 0.000

0.000 0.000 0.014 0.000 0.000 0.000 0.000

Source: Authors’ calculations from CPI data in Appendix Table 1 and Appendix Table 2.
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Table 7. Tests of Non-Stationarity

CPl Inflation Rate Levels First Differences
ADF Test PP Test KPSS Test ADF Test PP Test KPSS Test
Headline -2.1473 -8.6264 0.3461*** -3.3716™** -44.3940*** 0.0729
Exclusion of Food (F) -1.8756 -7.6941 0.6850* -3.5392*** -46.2893*** 0.0820
Exclusion of Energy (E) -2.2506 -9.1323 0.3280*** -3.6106*** -48.1670*** 0.0678
Exclusion of Food & Energy (F&E) -1.9740 -7.8335 0.7416* -3.3732** -62.7220*** 0.1118
Neutralization of F -1.8828 -7.6988 0.7281* -3.4074*** -51.7510** 0.1029
Neutralization of E -2.2495 -9.1298 0.3313** -3.6102** -48.1600*** 0.0679
Neutralization of F&E -1.9829 -7.8293 0.8027** -3.3711* -62.7150*** 0.1118

Source: Authors' calculations from PSA CPI data.

Note: ADF is augmented Dickey-Fuller by Dickey and Fuller (1979) and Hamilton (1994); PP is by Phillips and Perron (1988); and KPSS
is by Kwiatkowski, Phillips, Schmidt, and Shin (1992). The null hypothesis of the ADF and PP tests is non-stationarity, which is the
alternative hypothesis of the KPSS test (i.e., the null of KPSS is stationarity). The number of asterisks, ***, and *** indicate 10%, 5%,
and 1% level of significance, respectively, of rejecting the null hypothesis.

as year-on-year percent values. For the purposes of
this study, nonstationary tests are applied to the levels
of the inflation rates and also to their first-differences
and the results are presented in Table 7 for seven CPI
inflation rates listed in the first column as headline,
core by exclusion of F, core by exclusion of E, core by
exclusion of F&E, core by neutralization of F, core by
neutralization of E, and core by neutralization of F&E.

Asnoted in Table 7, the null hypothesis of ADF and
PP is non-stationarity while that of KPSS is stationarity.
The absence of * means the null is not rejected (i.e.,
the presence of * means null rejection). Therefore, the
results in Table 7 are unanimous in finding that the

levels of all the inflation rates are nonstationary, and

the first differences of all inflation rates are stationary.
Because the latter means integrated of order 0 or I(0),

the implication is that all the levels are nonstationary
and integrated of order 1 or I(1). Because the levels are
I(1), the residuals in pair-wise regressions of headline
with (a) core by exclusion of F, (b) core by exclusion
of E, (¢) core by exclusion of F&E, (d) core by
neutralization of F, (e) core by neutralization of E, and
(f) core by neutralization of F&E need to be examined
for stationarity or I(0) to establish cointegration of
each pair.

Note that the regression residuals are comparable to
the vertical distances between the graphs of headline
inflation and the graphs of core inflations by exclusion
or of core inflation by neutralization in Figure 1.
Moreover, these vertical distances are related to the
way the inflation contributions of F&E to headline

inflation are treated by the exclusion and neutralization
methods. In this light, the issue of the stationarity of the
residuals in each of the above six pairs of regressions
may be judged by the logic or lack thereof behind
the vertical distances between the graphs of headline
inflation and those of core inflations by exclusion or
neutralization.

Recall that Figure 2 shows the vertical distances
between headline inflation and core inflations by
exclusions of F&E are illogical because they do not
systematically measure the inflation contributions of
F&E. In this case, the null hypothesis of no stationarity
may not be rejected from testing the residuals of the
regressions between headline and core by exclusions
of F in (a), E in (b), and F&E in (c). That is, headline
inflation and core inflation by exclusion may not be
cointegrated and, therefore, could diverge from each
other over time.

In contrast, the vertical distances between headline
inflation and core inflation by neutralization are logical
because these distances equal the inflation contributions
of F, E, or F&E depending on which one (or both) is
neutralized. However, because Figure 3 shows that
the mean of the contributions of E to headline is not
significantly different from zero, the residuals of the
regression between headline and core by neutralizing E
will also be zero by property of regression. In this case,
the residuals are stationary with zero mean, implying
cointegration between headline and core inflation by
neutralizing E.

In the contrary case where the mean of the
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Table 8. Engle-Granger and Johansen Tests of No Cointegration

Engle-Granger Tests

No Cointegration Between Headline and Core
Inflation by Exclusion of

No Cointegration Between Headline and Core
Inflation by Neutralization of

Food (F) Energy (E)

Test statistic using CPI inflation -2.78 -2.37

F&E Food (F) Energy (E) F&E

-2.51 -2.75 -4.20™ -2.48

Johansen Tests

Trace Statistic Approach

No Cointegration Between Headline and Core
Inflation by Exclusion of

No Cointegration Between Headline and Core
Inflation by Neutralization of

Food (F) Energy (E)

Test statistic using CPI inflation 16.03 19.7

F&E Food (F) Energy (E) F&E

16.88 15.47 29.53*** 16.64

Maximum Eigenvalue Approach

No Cointegration Between Headline and Core
Inflation by Exclusion of

No Cointegration Between Headline and Core
Inflation by Neutralization of

Food (F) Energy (E)

Test statistic using CPI inflation 13.59 13.48

F&E Food (F) Energy (E) F&E

14.67 13.20 22.14™ 14.60

Source: Authors' calculations from PSA CPI data.

Note: The Engle-Granger cointegration tests were implemented in two steps. First, six pairs of regressions of headline inflation against each
core inflation by exclusion of (1) F, (2) E, or (3) F&E and against each core inflation by neutralization of (4) F, (5) E, or (6) F&E were estimated.
Second, Augmented Dickey-Fuller (ADF) tests of the stationarity of the regression residuals were performed using the Schwarz-Bayesian
Information Criterion as basis for lag selection. In these tests, the null hypothesis of non-stationarity of the residuals is equivalent to the null

hypothesis of no cointegration.

The Johansen cointegration tests were performed using the optimal number of lags based on four selection criteria: (i) Schwarz-Bayesian
Information Criterion, (ii) Akaike Information Criterion, (iii) Hannan-Quinn Information Criterion, and (iv) Final Prediction Error. If the selection

criteria were not unanimous, (i) was used.

The number of asterisks, *,**, and *** indicate 10%, 5%, and 1% level of significance, respectively, of rejecting the null hypothesis of no

cointegration.

contributions to headline of F is significantly different
from zero, also shown in Figure 3, the residuals of the
regression between headline and core by neutralizing
F may not be stationary, implying no cointegration.
By implication, there may also be no cointegration
between headline inflation and core inflation by
neutralizing F&E.

The above “qualitative” inferences from Figures 1,
2, and 3 are equivalent to saying that the null hypothesis
of'no cointegration may not be rejected except between
headline inflation and core inflation by neutralizing E
that could be cointegrated. These qualitative inferences
are empirically borne out by the cointegration test

results in Table 8.

As explained in the note underneath Table 8, the
Engle-Granger (1987) cointegration test is a two-
step procedure starting with estimation of pair-wise
regressions of headline inflation paired with either
core inflation by exclusion of (1) F, (2) E, or (3) F&E;
or with core inflation by neutralization of (4) F, (5)
E, or (6) F&E. The next step is an ADF test on the
stationarity of the residuals in each regression. The
null hypothesis of no cointegration is tested by the null
hypothesis of non-stationarity of the residuals, which
Table 8 shows is rejected at the 1% level of significance
only in the regression of headline inflation and core
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inflation by neutralization of E, implying cointegration
in this regression.

However, the choice of the dependent variable in
the Engle-Granger (1987) first-step regression could
lead to different conclusions. For this reason, Table 8
presents alternative cointegration tests by Johansen
(1988) that improved the Engle-Granger two-step
method by avoiding the issue of choosing a dependent
variable in the first step as well as issues created when
errors are carried over from the first-step regression
to the second-step analysis of the stationarity of the
regression residuals (Armstrong, 2001; Glen, 2020).

Using two approaches—the trace statistic approach
and the maximum eigenvalue approach—the Johansen
test assumes the null hypothesis of no cointegration
between headline inflation paired with either core
inflation by exclusion of F, E, or F&E; or with core
inflation by neutralization of F, E, or F&E. Thus, there
are 12 pair-wise results from the two approaches of the
Johansen cointegration test.

Based on both Engle-Granger and Johansen tests,
Table 8 shows no case where the null hypothesis of
no cointegration between headline inflation and core
inflation by exclusion may be rejected. That is, the
results show no cointegration at all between headline
and core inflations by exclusion of either F, E, or F&E.
In contrast, there is cointegration between headline
inflation and core inflation by neutralization but only
of E, where the null hypothesis of no cointegration may
be rejected at the most significant 1% level.

The important empirical implication of the results
in Table 8 is that headline inflation will diverge over
time from core inflation by exclusion of F, E, or F&E
and from core inflation by neutralizing F or F& E—due
to lack of cointegration—but not from core inflation
by neutralizing E due to cointegration. Therefore, only
core inflation by neutralizing E is viable as a basis
for forecasting headline inflation, especially since the
results in Tables 2 to 6 showed that neutralizing E
allows core inflation to track headline inflation with
the same mean but with a lower variance.

However, it should be noted that the neutralization
of E is based on the finding of this study that E is the
only one among the existing 13 commodity groups that
satisfied the neutralization criterion of having headline
inflation contributions that are not significantly
different from zero. However, satisfying this criterion
depends on the level of aggregation. It is possible that
if the 13 groups are further disaggregated, additional

subgroups may qualify for neutralization.
Conclusion

This paper found that core inflation by the
exclusion of pre-selected commodities from the CPI
basket yields illogical results that are misleading in
practice. In contrast, it showed that the alternative
by neutralization—keeping all commodities in the
CPI basket and setting constant the CPIs of those
with inflation contributions that are not statistically
significantly different from zero—is a logical and
practical procedure for measuring core inflation. This
benefits policymakers by permitting them to focus
on commodities with prices that make statistically
significant differences to headline inflation and,
therefore, really matter to the economy. Moreover,
the analytic advantage is that the core inflation rate
will be statistically the same as the headline inflation
rate, but core inflation will have a lower variance,
thus permitting more precise inflation forecasts for
monetary policy purposes consistent with the overall
or headline price trends. This is supported by the
finding that headline inflation is not cointegrated with
core inflation by exclusion but is cointegrated with—
therefore, will not, over time, diverge from—core
inflation by neutralization of energy. However, in
principle, this cointegration holds more generally with
core inflation by neutralization—not just of energy—
but of commodities that satisfy the neutralization
criterion that their contributions to headline inflation
are not significantly different from zero. Thus, the
long-term objective of core inflation measurement
to keep track of headline inflation is technically and
practically more achievable by neutralization than
by exclusion. Therefore, countries that now practice
exclusion should consider adopting neutralization as
the basis for core inflation measurement in pursuit of
monetary policy objectives.
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Notes
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author, jesus.dumagan@dlsu.edu.ph); **Economics Ph.D.
Student at Emory University (jeloria@emory.edu) and
Assistant Professorial Lecturer at De La Salle University
School of Economics

2 This paper was presented at the 60th Philippine
Economic Society Annual Meeting and Conference, 9-11
November 2022, Novotel Manila. An earlier version—
without the cointegration analyses and results—was also
presented at the 2nd BSP International Research Fair, 12-
13 July 2022, in Manila.

3 1In the Philippines, headline inflation is used by the
Bangko Sentral ng Pilipinas (BSP) as basis for inflation
targeting and by the National Wages and Productivity
Commission (NWPC) in wage-setting decisions.

4 BSP (2020) selected countries other than the
Philippines that practice exclusion and described their
excluded commodities. These are the United States, Brazil,
Chile, Colombia, Iceland, Israel, Peru, Poland, Korea,
Thailand, and Malaysia that are among the 27 countries
operating a full-fledged inflation-targeting regime
(Hammond, 2012).

5 The exclusion method was adopted before PSA’s
creation after inter-agency discussions in 2003 among the
BSP, NWPC, Department of Trade and Industry, National
Economic Development Authority, National Statistics
Office (NSO), the National Statistical Coordination Board
(NSCB), and the Statistical Research and Training Center
(SRTC). PSA was created a decade later on December
29, 2013 by the Philippine Statistical Act of 2013 (RA
10625) by merging the NSO, NSCB, the Bureau of Labor
and Employment Statistics and the Bureau of Agricultural
Statistics. The same law created the Philippine Statistical
Research and Training Institute to replace the SRTC.

¢ The exclusion procedure and result in Table 1 do
not necessarily represent the exclusion method in other
countries. Note that CPI aggregation in the Philippines
in Equation 2 has fixed 2012 FIES weights. In contrast,
the United States also practices exclusion but uses the

personal consumption expenditure (PCE) deflator from
the GDP accounts as the basis for headline inflation
(Luciani & Trezzi, 2019). However, this PCE deflator does
not have fixed weights because it is based on a chained
Fisher price index (Landefeld & Parker, 1997). Moreover,
the Fisher price (quantity) index weights are much more
complicated—based on combinations of Laspeyres and
Paasche quantity (price) indexes and their weights—as
shown by the Fisher additive decomposition (Balk, 2004;
Dumagan, 2002) that could be the basis for decomposing
headline PCE inflation in the United States.

7 To the best of the authors’ knowledge, there is no
earlier reference in the literature related to the CPI about
this paper’s “neutralization” method for computing core
inflation than its first proposal by Dumagan (2022).

8 The headline inflation contribution of a component
is given by the value of Equation 9. Technically, this value
equals the change in headline inflation in Equation 7 when
only the CPI of this component is kept constant. However,
this equality does not hold exactly because keeping the CPI
of'a component constant still changes its inflation weight in
Equation 8 and the weights of the other components. But the
data show empirically that the effect is negligible—equal to
zero percentage points in most cases when rounded to the
first decimal place—so that the equality holds practically.

 This finding implies that food (F) prices, but not
energy (E) prices, contribute significantly to Philippine
headline inflation. In line with this finding, Labonte (2008)
noted a study in the United States (Gavin & Mandal, 2002)
that found food prices to be a better predictor of future
inflation than any other measure including core inflation.

10 Wynne (2008) categorized the alternative core
inflation measures into exclusion indexes, central-
tendency statistical measures, variance-weighted indexes,
regression-weighted indexes, model-based trend inflation
measures, and component-smoothing indexes. However,
there is no mention of “neutralization” proposed in this
paper.

I COLI is the ratio of the minimum expenditure at the
new prices to the minimum expenditure at the old prices
to maintain the same utility level. The Philippine CPI is
based on a Laspeyres price index that by the axioms of
expenditure minimization is an upper-bound to the COLI.
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Appendix
Table 1. Consumer Price Indices in the Philippines (2012 = 100)
Source: Philippines Statistics Authory

Year Month Al Food and Food and Non- Alcoholic  Clothing Housing, Furnishing, Health  Transport Transport Recreation Education  Restaurants
Items Non- Alcoholic Beverages Beverages and Water, Household and and
Alcoholic and Footwear  Electricity, ~ Equiptment Culture Miscellaneous

Beverages Tobacco Gas, and and Routine Goods and

other Maintenance Services
Fuels of the House
Core MNon-Core Core Honm-Core

2012 Wisi ghts 1000 383377 175710 207667 18333 20024 220353 25473 38947 80572 60375 20201 28264 14060 32833 1258345
2012 Jan 9285 o2 Q8.5 Q0.1 a76 ars a7a ors Q9.0 094 oz 100.0 002 Q0.3 or g a2
2012 Feb 927 =23} j=t=he) as7 =l=h | o0 905 =r =1 Q9.0 1004 == 102.49 j=l=k=) =1=he) j=rl =1 =1=k=)
2012 hiar 959 ==} as.4 =1 =) 9585 j=t= ey j=I=3=] 3.1 Q9.1 1015 ==l 1069 j==k=) Q9.4 =r =} Q9.0
2012 Apr 995 Lz 99,2 j=1=rs 991 ==l } Q0.8 Wz =1=R:] 102z 1005 1073 j==k=] =1=hr) j=rg =} 295
2012 May 995 ==R| g99.4 =Iog ) 995 j=t= ey ==k ===} 998 1010 1004 1028 100.0 j=1=k=] arg g999
2012 Jun 999 ===} Q9.7 Q03 Q0.2 1002 004 1001 000 jul=]in] 100.0 asn 100.2 001 017 004
2012 Jul 1002 001 002 100.0 1004 1005 005 1005 jllnlc] arF 1001 ans 002 002 w017 jlluge]
2012 Aug 1010 01z 008 101.5 1005 1008 015 1014 004 99z 1001 as s 001 003 017 004
2012 Sep 1010 014 012 101.6 1014 1011 007 101.4 005 1005 1004 1017 001 003 w017 005
2012 Qct 1010 013 01z 101.4 1015 10132 005 101.5 007 400z 4004 1008 001 004 017 w00s
2012 Mow 1010 013 014 101.2 1018 1015 007 101.7 woos j=t=}1 1002 ara 001 004 w017 w010
2012 Dec 1009 01z 1014 101.0 102z 107 1005 1015 008 == 1002 arn 001 005 017 010
2012 Jan 1014 w015 015 101.8 1114 1020 o012 1023 w1z 095 1003 ara 001 005 w7 w014
2013 Feb 1015 014 015 101.2 1225 02z 0410 1026 018 1004 1005 asza 001 007 w017 015
2013 Mar 1015 01.2 016 1009 1261 1025 1009 1026 0z0 [=I=}=] 100.5 az 1 001 009 017 019
2013 Apr 1018 012 020 100.5 1274 10m2s 013 1020 w24 9941 1005 a4a 001 011 w017 w23
2013 May 1012 w01z 0z 100.6 1285 10E0 014 1022 wzs o7 1005 j=lchc) 001 0141 w17 mzz
2013 Jun 124 016 023 101.0 1208 1024 018 1024 wnz7 == 3 1005 a5 1 001 1062 w058 w025
2012 Jul 1026 0z0 024 101.7 1214 1025 0156 1026 w0ze 00z 1005 jul=pc] 001 0632 059 025
2013 Aug 1028 wnzs 025 1025 1313 1026 014 1027 w030 1004 1004 004 001 062 w059 wnze
2013 Sep 1053 036 027 104.4 1316 1027 015 1029 034 008 1005 1024 001 06 4 059 n0ze
2012 Qo 1024 ngz 020 108.2 1212 1028 014 104.0 w2 1002 1005E j=l=pc] 001 065 w59 Lyl
2013 Now 1029 045 033 1057 1320 1029 025 1041 w034 10041 1006 j=1=) =) 001 065 059 031
2013 Dec 1047 054 022 106.8 1329 1043 1042 1043 lukcd] 1009 1006 1018 001 06 G 05.9 023
2014 Jan 1052 061 044 107.5 1235 1049 047 1050 w038 1014 1007 1023 1002 067 059 034
2014 Feb 1053 jlul=ic) 045 107.7 1243 1052 045 105.4 w4l 01z 100E 1024 00,2 065 w59 gluicy=]
2014 har 1052 063 1045 1076 1352 1066 1040 1065 w04z 01z 1008 1024 1002 1069 059 n03s
2014 Apr 1055 066 050 102.0 12532 1060 1050 1067 w045 014 1009 1017 100.2 1070 059 jluicy]
2014 May 1059 w7z 054 1087 1256 1064 055 1059 w045 10141 1009 1017 002 071 w059 jluicye]
2014 Jun 1053 081 057 1101 1255 1068 1045 1062 w04y 013 AM3 103 00.2 073 110.6 040
2014 Jul 1069 naz 062 111.8 1260 1071 042 106.4 wsz ez 1022 102z 00.2 074 110.7 w041
2014 Aug 1074 1102 068 1131 1362 1075 043 1065 w055 1014 1021 a3 003 076 0.7 w043
2014 Sep 10732 110.4 074 1128 165 107 6 042 1069 ws7F 1m0g 0.2 == =3 002 or7 110.7 w45
2014 Oct 1072 1104 07 4 1128 12658 1078 042 1074 058 1000 02 oz 4 1002 077 1108 w045
2014 Mow 107 0 1103 075 1126 1374 1081 luiciey 107.2 mse == 1022 SE5 00,2 077 1108 was
2014 Dec 1057 1103 076 1126 1377 1023 030 1072 063 j=lac] 101.5 s0= 1002 1078 1108 w049
2015 Jan 1052 1108 020 1124 1232 1025 022 1076 0G5 oz= 101.0 T2z 100.2 070 110.8 051
2015 Feb 1059 1105 079 1M27 1386 1028 036 107.7 W0EE 943 1022 or 002 079 1108 w5z
2015 hdar 1052 110.0 020 1117 1284 1080 1040 1075 0E7 953 1021 750 001 1078 1108 05z
2015 Apr 1070 1101 022 1117 1292 1091 1045 1081 neEs 952 1021 Fi=1n) 001 079 1108 w054
2015 May 1059 009 025 1111 1205 100732 044 1081 0E9 oGz 1021 726 001 020 110.8 054
2015 Jun 1059 nas 025 1108 14900 1085 0232 1023 w07A =l 3 1021 794 001 021 114.2 -3
2015 Jul 107 A 1103 025 1117 14902 1085 032 1083 w074 955 1021 ITh 001 0az 1142 w057
2015 Aug 1071 1106 os9 1120 1903 1085 0z0 1084 wora 945 1021 JZZ2 001 sz 1142 msz
2015 Sep 1059 1105 090 1118 14905 1088 024 1085 w074 945 1027 oo 1002 023 114.2 wnse
2015 Qct 1070 1106 09z 1117 19056 1008 024 1025 075 04z 1022 F04a 100.2 0232 114.2 061
2015 Now 1073 111.4 095 1128 1913 1101 0z 1087 wo7rse 945 1029 [=i=}=] 002 024 114.3 06 4
2015 Dec 1075 111.5 0a7 113.0 1418 1104 027 1029 w07re 850 104.0 =R 00.2 025 1143 064
2016 Jan 107 6 1119 Moz 1132 1427 1105 025 1082 nez 935 1033 G422 003 025 114.3 063
2016 Feb 1074 111.5 10z 1126 1434 1107 022 1003 w024 9148 102.0 G17 00.2 025 114.2 055
2016 Mar 1074 1111 Moz 111.8 1942 1108 2T 100.4 woe4 927 1026 =] 00.2 027 114.2 w07A
2016 Apr 07T 111.0 105 111.4 1945 1108 035 1086 05 a3z 1023 GS0 00.3 028 1143 073
2016 May 107 9 111.4 Moz 1118 1451 1113 033 1005 wnan o4z 1026 =R} 00.5 os9 1143 7S
2016 Jun 1083 1119 110 M127 1962 1116 035 1100 ooz o944 1023 o= 00.5 091 1174 w075
2016 Jul 1025 Mzz 10 1122 1A 1120 1040 11032 w0as 240 1021 G032 00.5 09z 1175 o7y
2016 Aug 1085 1123 M14 1131 175 1122 1040 1107 wnas 932 1022 =l=pc] 00.5 093 117.5 wzr7
2016 Sep 1057 TZE "Mz 1133 1920 1125 luiciey 1109 1101 =iy 1023 =1=3n) 005 094 7.5 w7 s
2016 Oct 1029 11341 M2z 1138 14931 127 035 1114 1103 941 102.0 675 00.6 094 175 woe0
2016 Mow 1095 1140 1341 1142 1600 1128 1042 111.2 1108 045 102.5 Fjul=] 00.6 095 117.9 081

2016 Dec 1099 1141 M3z 1148 15141 11322 1045 111.4 1114 j=l= ey 1047 2B 005 095 117.9 mnez
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Table 2. Consumer Price Indices in the Philippines (2012 = 100)
Source: Philippines Statistics Authory
Year Month All Food and Food and Non- Alcoholic  Clothing Housing, Furnishing, Health  Transport Transport Recreation Education  Restaurants
Items Non- Alcoholic Beverages Beverages and Water, Household and and
Alcoholic and Footwear  Electricity, ~ Equiptment Culture Miscellaneous
Beverages Tobacco Gas, and and Routine Goods and
other Maintenance Services
Fuels of the House
Core HNon-Core Core Hon-Core
2012 Wizight= 1000 382277 ATESTI0 207867 16832 292324 220253 29473 28947 20579 EB03ITE 202 28264 1A0ED 228323 125945
2017 dan 1103 1148 M3G 1155 1520 1136 1047 1116 1116 arn 1038 TE.4 100G 085 M7a 105 4
2017 Feb 1107 11489 M3G 1160 1537 113.8 1058 1118 111.8 a7 3 1041 Tr0 1007 w087 M7a 1056
2017 Mar 1107 1142 Mz2.4 115.1 155 .1 114.0 1065 122 1120 agn 10849 T540 1007 092 79 1027
2017 Apr 1114 114.7 M35 1157 15572 1141 1070 1Mz.4 1120 025 10632 78.2 1007 1002 17 1027
2017 blay 1410 114.8 M3 6 1153 1553 1143 065 1124 1121 a5z 062 743 1007 1029 1172 1033
2017 Jun 1110 1153 M3T 167 156 4 1145 1054 1245 1129 a7 s 1058 736 1007 Moz a7 1092
2017 Jul 1414 1162 MMag 116 6 157 1 1146 10562 128 1126 ary 1058 Eich-1 1007 10 1200 1094
2017 fug 11132 1156 142 1162 157 5 114.2 1055 120 1126 025 1060 761 1002 110 1200 1005
2017 Sep 1420 1163 147 1177 15749 114.9 1070 1132 1127 993 062 TaT 1003 104 1200 1022
2017 Oct 1123 TI6.7 a8 1182 1587 115.0 1072 133 1128 g4 1057 a0.6 1003 HMog 1200 1099
2017 MNow 1128 1179 M54 1191 1502 1152 1077 1124 1128 j=i=p=] 1058 az2.0 1009 HMog 1200 1104
2017 Dec 1121 112.1 Ms7 1201 1605 115.2 1075 127 1129 1006 10632 2268 1009 110 1200 1104
2013 Jan 1144 1198 MG 1223 1705 115.8 107 & 1140 1138 1014 1065 G862 1002 111 1200 110a
2018 Feb 11489 1209 T3 1230 1796 1161 1057 1145 1142 1028 1065 1.9 1009 1.2 1200 113
2018 Mar 1155 121.0 ez 1223 12209 6.2 1095 1152 1147 025 1067 ao.0 1010 1.2 1200 Hz0
2018 Apr 164 121.8 HMea 1227 1862 166 10z 1155 1151 02z 1062 azg 1010 1.4 1200 124
2013 blay  116.1 121.4 1124 1235 1a7 3 116.8 1100 1157 1152 1043 1068 a5.5 1010 1145 1200 1za
2018 Jun 1168 1223 MG 1296 15589 117.0 110z 1159 1154 1047 1065 a5.q 1011 1.7 1245 1131
2018 Jul 174 122.9 1205 1259 1909 1974 1112 1I6 6 116.2 1064 10841 arz 1012 Mz20 M52 Mz25
2018 Aug o 1124 126.49 12106 1286 1916 117 .58 1114 168 1171 106.2 1085 Q9.0 1012 MMag 1154 1289
2013 Sep 1195 127 6 1223 1317 1923 7.8 1118 117 2 1173 1072 1088 1024 1013 142 1154 1143
2018 Oct 1198 1277 1232 1315 1930 1178 1M23 1745 1177 1082 1080 1053 10173 M3 1154 1145
2018 MNow 1196 1268 1227 1284 1940 1122 M2z 17 a 1120 qoee 11222 Q9.2 10173 144 M55 1151
2018 Dec 11280 126.0 1227 1279 1954 1125 1118 2.0 1182 1046 1105 a8.7 10173 M5 M55 M52
2013 Jan 1194 126.5 1240 12206 1930 1137 1118 1135 1188 1039 1104 5445 1013 11456 1154 1155
2019 Feb 1193 1261 1238 1250 2016 1159 M27 1188 119.0 104.0 1085 an.s 10173 a7 1154 153
2019 Mar 1193 126.1 124.0 1250 2037 1182 132 119.1 119.2 1069 109.1 a5z 10173 a7 1154 1161
2019 Apr 1196 126.2 1295 1258 2047 119.4 1127 1192 119.2 1072 1100 Qg2 1014 a2 1154 TE2
2019 blay 1128 125.5 1251 1258 2056 1196 1136 112.4 1193 4030 4105 1005 1014 150 1154 1165
2019 Jun 1198 1256 1252 1258 2065 1188 1135 1185 119.7 1064 1105 g1 1014 M55 1189 TGS
2019 Jul 1202 1268 1256 1250 2077 1209 127 1200 1208 106.1 1101 Q.1 1015 MEG 1202 M7z
2019 Aug 1204 1261 1262 1259 2108 1208 1124 1202 1207 106.0 1102 Q3.4 1015 MET 1207 M7E
2019 Sep 120G 1264 1270 1254 2188 121.0 11238 1206 1208 4062 1103 a3a 1015 M5a 1207 7T
2019 Oct 1208 1266 1277 1257 2245 121.2 1130 1207 121.1 1064 1103 aq.7 1015 Msa 1207 M73
2019 MNow 1211 126.8 1278 1250 2282 121.9 11258 1212 1216 106.2 11049 [=ic =] 1016 TME0 1208 MTMEZ
2019 Dec 1218 1222 1281 1282 2214 1216 1140 1216 1217 106.9 1112 Q4.0 1017 TME .1 1202 ME2
2020 Jan  1Z2G 1283 1285 1200 2360 121.9 1147 1222 1222 4070 1108 as5.6 1017 ME3 1208 1186
2020 Feb 1z24 AZE7 1285 124 2383 1221 1147 1230 1224 4059 1107 1.8 1017 164 1208 11aa
2020 Mar 1223 1529 1289 1220 2490 4 122,49 1145 1291 1226 104.0 1105 2432 1018 TMES 1208 1191
2020 Apr 1222 120.49 12001 1228 241 4 1225 1128 12942 1226 1006 1107 T0.4 1017 TME G 1202 1191
2020 blay 1223 1282 1303 123 242 6 122.5 11338 1243 1227 A0z 1123 718 1017 MGG 1208 1193
2020 Jun qZ24 1230 130.1 121 2448 122.7 11338 1244 1231 4020 1186 0.3 1015 MET 1208 1195
2020 Jul 1228 1228 12001 1277 2947 8 1220 1145 12948 1228 128 1218 a5.0 1018 TMEQ 1208 1201
2020 Aug 1233 122.49 12001 1270 2422 1221 1144 1250 1241 2.7 1215 a6 .1 1012 ME6 1202 1202
2020 Sep 1234 AZE3 1303 125 6 2481 123.2 1141 1251 1243 1150 1254 5349 1013 M52 1212 1204
2020 Oct 1238 1283 1304 1234 2502 1233 1140 1252 1244 4148 1257 G2.2 1013 M52 1221 1206
2020 MNow 1251 132.2 1218 1225 26673 1229 1144 1254 1245 1142 12649 1.1 1019 ME3 1221 1208
2020 Dec 1262 1342 1228 1256 2506 1226 1145 1256 1249 1168 12649 a4.1 1019 M54 1224 121732
2021 Jan  1FFE 137 .2 1340 124 2EIT 123.0 1153 1257 1253 1163 1262 6.7 1013 155 1221 1221
2021 Feb 1354 1373 1341 1900 2ET 3 124.0 1157 1260 1260 4169 1260 507 1020 156 1221 1226
2021 Mar 1278 1269 12334 10 260 4 1294 1155 1254 126.2 1124 12658 Q4.2 1020 a8 1221 1228
2021 Apr 1T 1266 1228 1220 2704 12945 1155 1258 1264 1126 1270 Q3.5 1020 M59 1224 1222
2021 May 1278 125.1 1225 172 27132 1245 1161 1274 12665 1189 1270 o4.7 1020 M"sa 1221 1222
2021 Jun AEEO 135.0 1323 1373 2724 124.7 1165 127 5 1267 1135 4270 arA 1020 ME0 1221 1242
2021 Jul 12248 1261 12206 1372 2730 1251 MMTE 1277 1277 1207 1270 1019 102 1 TME.1 1221 1294



