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A NEW CORE INFLATION INDICATOR FOR TURKEY
Necati Tekatlı*

This paper has two main objectives. The first objective is to propose a new
indicator of core inflation, which is obtained by idiosyncratic dynamics and cleaning
month on month relative price fluctuations from overall price changes. We use a factor
model with the subcomponents of CPI inflation to extract this new core indicator. The
second objective is to evaluate the performance of this new indicator and two widely
used core indicators for Turkey, H and I, by the help of four criteria designed to assess
the informativeness and the predictive power of these series for the analysis of headline
inflation. The results suggest that the new indicator, Fcore, is a good measure of core
inflation and a useful tool for policy analysis. Moreover, the core indicator H is a more
informative measure of core inflation compared to core indicator I.
ABSTRACT
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Bu makalenin iki temel amacı vardır. Đlk amaç, enflasyonun analizi için yeni bir
çekirdek enflasyon göstergesi geliştirmektir. Bu yeni gösterge, genel fiyat
değişikliklerinden sektöre has fiyat dinamiklerini ve göreli fiyat dalgalanmalarını
arındırarak elde edilmiştir. Biz bu göstergeyi elde etmek için TUFE enflasyonunun alt
kalemlerini kullanan yeni bir faktör modeli ortaya koyuyoruz. Đkinci amaç ise bu yeni
gösterge ve Türkiye ekonomisi için yaygın olarak bakılan H ve I göstergelerinin
performanslarını incelemek ve değerlendirmektir. Bu değerlendirmede kriterler,
çekirdek göstergelerin genel enflasyon göstergesi için bilgilendiriciliğini ve öngörü
gücünü anlayacak şekilde seçilmiştir. Elde edilen sonuçlar Fcore ismini verdiğimiz
yeni çekirdek enflasyon göstergesinin iyi bir gösterge ve politika analizleri açısından
da faydalı bir araç olduğunu göstermektedir. Ayrıca, sonuçlardan H göstergesinin I
göstergesine göre daha bilgilendirici olduğu da anlaşılmaktadır.
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1. Introduction
The term core inflation is widely used by academics, central bankers and
economic analysts as a measure of inflation that excludes prices of certain
items or some components of price series with volatile movements. The
rationale is that unusual changes in prices are unlikely to be related to the
overall inflation trend. The concept of core inflation was first introduced in
1975 by Robert J. Gordon, as the aggregate price growth excluding food and
energy which is still one of the most commonly used measures. Although
the need for core inflation measures is widely accepted in the economic
literature, there is no consensus on how to measure them. The preferred core
and overall inflation measures by the Federal Reserve in the U.S. are the
core and overall Personal Consumption Expenditures (PCE) price indices,
both of which are chained dollar indices. Before 2000, the Federal Reserve
Board’s semiannual monetary policy reports to Congress were using the CPI
for the Board’s outlook for inflation. However, since then, the Board
describes the inflation outlook in terms of PCE.
There are at least nine core inflation measures published every month for
the Turkish economy, each of which excludes different items from the
basket of headline inflation. However, many policymakers depend on two of
these core measures, H and I. The core measure H excludes unprocessed
food products, energy, alcoholic beverages, tobacco products and gold from
the consumer price index (CPI) whereas the measure I excludes food,
energy, beverages (both non-alcoholic and alcoholic), tobacco products and
gold.
In this study, we propose a new measure of core inflation based on a
factor model, an econometric modeling technique with various possible
applications in economics these days. Then, together with this new measure
which we call Fcore, we analyze two most commonly used core inflation
measures for the Turkish economy, as mentioned earlier H and I. We
provide a comparative performance analysis of all the three core measures.
To this end, we apply some criteria to assess their informativeness and
usefullness for the analysis of overall inflation. We select the criteria mainly
to test their predictive ability and understand each core measure’s
information content with respect to current and future inflation.
Our results indicate that all three candidates H, I and Fcore are good
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measures of core inflation in terms of tracking the inflation trend, display a
close relationship with headline inflation, and have predictive power within
a two year horizon. Moreover, each indicator is weakly exogenous. That is,
when headline inflation deviates from core inflation (call this “trend
inflation”), it converges back to the core inflation; however this is not true
when core inflation deviates from the headline inflation. These results are
important for policymakers, academics and analysts since all rely on core
measures to understand the underlying trend in target inflation and future
inflation movements. Since changes in monetary policy affect inflation and
also economic activity with a lag, monetary policy authorities are forward
looking and policy makers can not influence inflation and economic activity
in the short-run. Therefore policy makers want to understand the changes in
inflation trend and future inflation dynamics in the medium-run and longrun.
In the literature, there are a few studies similar to ours. Clark (2001)
compares five measures of core inflation such as trimmed mean, median CPI
and CPI excluding a basket consisting of different items. He finds that the
CPI excluding just energy and the trimmed mean appear superior to the rest.
The closest work to ours is Reis and Watson (2010) where they derive a
factor-based core inflation and relative price series, and explore
interpretations for each of these components. Their results indicate that their
core measure is barely correlated with money growth while it has a
correlation of around 0.5 with nominal interest rates. Cristadoro, Forni,
Reichlin and Veronese (2003) also use a factor model to extract a common
component that can represent a core inflation measure. However, their
extraction methodology is different from ours. Although there are more
papers such as Bryan and Cecchetti (1994), Rich and Steindel (2007) on
comparison of measures of core inflation, their focus is somewhat different.
Their main focus is problems with measuring core inflation comparison of
popular measures of core inflation whereas we propose a new core inflation
indicator for the Turkish economy and provide a comparative analysis with
existing measures which policy makers widely use in their policy decisions.
The paper is organized as follows. Section 2 outlines the factor model and
discusses the first results. Section 3 presents the major findings of this study.
The concluding remarks make up the final section.

2. Using Factor Models for Measuring Core Inflation: A New Core
Inflation Indicator for Turkey
In this section, we explain the methodology to derive a new measure of
core inflation. The method is a version of a factor model, an econometric
modeling technique applied to many practical questions in economics these
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days. Before describing the model, we want to give a brief discussion to
clarify why deriving a core indicator from a factor model makes sense and
how this core indicator can be useful.

2.1. Why Use Factor Models?
Why do we use a factor model to extract a factor-based core inflation
indicator? First, the Reis and Watson (2010) paper describes a theoretical
model that can support the idea of factor models in core and relative
inflation analysis. They show that the structural macro models give rise to an
analogous representation we will describe in this section for studying the
components of inflation, where the components depend on the various
shocks in the macro model.
Second, as discussed in Reis and Watson (2010), the component of core
inflation in the model corresponds to the famous thought experiment that
economists have used for more than hundred years: “imagine that all prices
increase in the same proportion, but no relative price changes.” An example
of how this proportionate increase can happen is an exogenous but
anticipated increase in the money supply. This increase in money supply
will lead the price-setters to raise their prices almost in the same proportion.
In addition to the Reis-Watson’s paper, Cristadoro, Forni, Reichlin and
Veronese (2003) shows empirical evidence to support these ideas. Todd
(1997) and Bryan and Cecchetti (1993) also agree on this concept, saying
that core inflation should capture just the component of the price change that
is common to all items and exclude changes in the relative prices of goods
and services.
Third, Bryan and Cecchetti (1993) give statistical reasons why a factor
model can be a solution method to measure the inflation in a simple but
useful manner. They pro-vide solutions for the two problems associated with
using the CPI to measure inflation. The first problem is related to the
transitory noise due to nonmonetary shocks, for example, sector-specific
shocks and sampling errors. The second problem concerns two potential
biases: The first is the weighting bias that comes from the expenditure-based
weighting method in the CPI inflation and the second is a measurement bias
that is created by persistent errors in measuring certain prices. In Bryan and
Cecchetti (1994), they study the first of these problems. In Bryan and
Cecchetti (1993), their objective is to compute a reduced-bias estimate of
inflation from the CPI series and they apply a factor model to handle the
second of the given problems because the index derived from a factor model
is an unbiased estimate of the common component to each of the individual
price changes. In both papers, their reasonings and discussions apply to the
measurement of core inflation as well.
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2.2. The Factor Model
The factor model employed in this study is an extension of Geweke and
Zhou (1996) and a Bayesian version of Stock and Watson (1998) and Bai
(2003). A similar methodology defined in this section to apply factor models
on core inflation analysis is introduced in Reis and Stock (2010). Let Y =
(y1, y2, ..., yT ) be the N × T matrix of observable variables that represent
inflation numbers in the sectoral groups i = 1,…,N. Then the factor model is
formulated as
yt = β0 + βft + εt

(1)

where β0 is N × 1 vector of deterministic coefficients, β is N × r matrix of
factor loadings, ft is r × 1 vector of factors and εt is N × 1 vector of
idiosyncratic factors. In this study, we define two common factors ft = (ftcore
ftrel)T, a core inflation factor and a relative price factor, respectively. The
core inflation factor, ftcore, represents the price changes that are common to
all sectoral groups and relative price factor, ftrel, is only common to specific
sectoral groups. The idiosyncratic component determines the price-specific
or sector-specific dynamics. Since we identify the factors by core inflation
and relative price factors, we need to put some identification restrictions on
the factor loading matrix. The factor loading on the core inflation is unity by
definition; therefore, the first column of β is a vector of ones.
Common factors follow an autoregressive process:
(2)
ftj = Bj0 + Bj(L)ft−1j + etj
where j ∈ {core, rel} and B(L) is a matrix of factor autoregressive
coefficients.
We have the following further assumptions to complete the model:
εt ∼iid N(0, Σ),

et ∼iid N(0, D),

E(εset) = 0

(3)

where Σ and D are diagonal positive definite matrices. As in most of the
factor analysis literature, we also assume that factors are uncorrelated and
their error variances are normalized to one as it is done in Kose, Otrok and
Whiteman, (2003). We assume that only one lag of the factor is included.
One final note is about the estimation method. Bayesian methods are
applied to estimate the latent factors and model parameters.

2.3. A Brief Look at the Core Measures
We employ twelve subcomponents of CPI inflation to derive the Fcore
series and use the H and I measures reported by Turkish Statistical Institute
(TUIK). All the CPI, H, I and Fcore series are seasonally adjusted in all the
analysis of this study. The series used in the factor model are the monthly
change in the twelve subcomponents and all the series we use range from
2003:M1 to 2010:M4.

14
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The first factor described in the model section is the core inflation factor
(ftcore) and the second factor is the relative price factor (ftrel). However, we
use a generic one-fit-for-all notation for all the core inflation, which is πtcore,
and relative price measures, which is πtrel, in most of the sessions and
discussions of the paper. Our main interest in this research is the first factor,
which is our new core inflation measure. Therefore, the discussions in the
next sections are mainly based on the first factor.
To better understand what the core measures we consider do, we would
like to present a discussion on the time series of the core measures. Before
we start this discussion, it would be better to explain the two major
differences between the Fcore and two popular measures of core inflation.
First, the ingredients are different, that is, H and I excludes certain items
whereas Fcore excludes sector-specific or price-specific changes or shocks
in the prices but includes all the items. Second, Fcore assumes ‘almost’
equivalent increases in the price levels at around the ‘same’ time period.
One should examine the results of this research under the light of these
differences.
In Figure 1, rather than presenting the monthly series we present three
month moving averages of the three measures, H, I and Fcore, in order to
have less volatile smoothed series and easy to understand pictures. All three
measures have a close dynamic pattern over the 2003:M4-2010:M4 period.
This figure can give us some useful information about the prices. Between
May 2003 and March 2004, the core indicator I stay higher than H and Fcore
while the core indicator H is larger than I and Fcore from September 2006 to
June 2008. Looking at the definitions of H and I, we can see that the rise in
the prices of at least some of the items excluded in these measures
dominates the basket of the CPI prices so that they stay above the level of
Fcore (remember that Fcore represents ‘almost’ equivalent price changes in
all items). In the rest of the months (from April 2004 to August 2006 and
from July 2008 to April 2010), the new measure Fcore is mostly higher than
H and I. This indicates –for these months– that there is an overall rise in
almost all prices which also includes the items excluded in H and I, that is,
including food, energy, beverages (both non-alcoholic and alcoholic),
tobacco products and gold as well. Figure 2 provides the annual rate of CPI
inflation, annual rate of H and implied annual rate for Fcore. The
comparison between H and Fcore in this figure is similar to three month
averages in Figure 1. In addition to this, one can observe that, since August
2005, in almost every month the core inflation H is below the headline CPI
inflation. Nearly in these periods, Fcore is also below the CPI inflation
except for the period Jan 2009-May 2009. At this point, we skip the detailed
analysis on the figures to focus on the main purposes of this study.
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Figure 1. Three Month Moving Averages for Three Measures of Core Inflation
from 2003: M4 to 2010:M4
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H and Fcore, from 2004: M1 to 2010:M4
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3. Evaluating Measures of Core Inflation
We provide a comparative performance analysis of all three core
indicators, H, I and Fcore. To this end, we apply some criteria to assess their
informativeness and predictive power for the analysis of headline inflation.
We select the criteria mainly to test their predictive content and to
understand how much information each core indicator carries with respect to
current and future inflation.
How can we assess the usefulness of core inflation indicators? We apply
four criteria that answer four questions. How does each core indicator and
inflation relate to each other in the short-, medium- and long-run? How well
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does each indicator track the inflation trend? How well does each indicator
predict future headline inflation? Can inflation predict the core inflation
indicator, that is, is core inflation weakly exogenous? We will try to answer
each of these questions for evaluating the performance of each core
indicator.

3.1. Dynamic Correlation Analysis
We apply the dynamic correlation (a measure of comovement for
economic variables) developed by Croux, Forni and Reichlin (2001) to the
relation between inflation and the core measures. In Table 1, we provide the
dynamic correlation results. The results can be read as the short-run,
medium-run and long-run relations that correspond to 0-1.5 years, 1.5-8
years and 8-plus years, respectively.
Table 1. The Relation with Inflation
Dynamic Correlation

B.Cycle

Short-term

H

Long-term
0.75

0.59

0.37

I

0.68

0.54

0.39

Fcore

0.76

0.70

0.68

The relation between the inflation from CPI index and core inflation measures is studied using the
dynamic correlation definition of Croux, Forni and Reichlin (2001).

The application of dynamic correlation reveals that the inflation and the
core measures are more related as time passes and all the core measures are
positively related with inflation in all horizons explained above. According
to three horizons considered, H, I and Fcore have a dynamic correlation of
0.37, 0.39 and 0.68, respectively, in the short-run whereas these correlation
values rise to 0.59, 0.54 and 0.70 in the medium-run which is also referred
as the “business cycle” period in the literature. It is quite clear that Fcore is
highly related to the CPI inflation. One reason for this might be the content
of Fcore: because the subcomponents excluded in H and I are also included
in the derivation of Fcore, we can expect closer relation between Fcore and
the CPI inflation. However, this is another advantage of the Fcore measure
as well.

3.2. Deviation from Trend Inflation
Policymakers, economists and analysts prefer a core inflation indicator
that neither understates nor overstates the long-term inflation trend and
excludes short-term relative price dynamics. If the core inflation satisfies the
following conditions, we can say it tracks the trend rate of inflation well. As
discussed in Rich and Steindel (2007), a core indicator should have a mean
comparable to the target inflation series over a long period of time.
Moreover, the standard deviation of the core should be smaller than that of
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inflation because it is the smoothed measure of inflation after omitting
relative shocks. Finally, a core measure should display a close coherence to
the underlying trend in the target inflation series. This final condition is
captured by the dynamic correlation method presented in the previous
section.
By definition, a good measure of core inflation should be more stable and
less volatile than the inflation itself and the average rate of core inflation
should match the average rate of headline inflation. This can be seen in
Table 2. According to Table 2, the monthly inflation mean is 0.78 and its
standard deviation is 0.55. H and I have a mean of 0.62 and 0.60,
respectively, and standard deviations of 0.36 and 0.39. Among the three core
indicators, Fcore has the mean (0.65) closest to that of inflation and the
smallest standard deviation (0.33). Thus, Fcore with the closest long-run
mean has also the smallest deviation from the long-run inflation mean. Then
comes the core indicator H. Combining the results of dynamic correlation
analysis with these two results we can conclude that Fcore does a better job
in tracking the trend of inflation.
Table 2. All Inflation Measures
Inflation

H

I

Fcore

Mean

0.78

0.62

0.60

0.65

Standard Deviation

0.55

0.36

0.39

0.33

Mean of the core should represent the mean of inflation since relative shocks are mean-zero.
Moreover, standard deviation of the core should be smaller than the inflation because it is the
smoothed measure of inflation after omitting relative shocks.

3.3. Predicting Future Inflation
In addition to tracking trend inflation, a good measure should help predict
future headline inflation. One widely accepted approach to study the
predictive ability is based on the idea that if current inflation deviates from
the underlying trend rate, headline inflation should return back to the path of
trend inflation. While the formulation of the model we present for
predictability analysis is simple, it is consistent with the beliefs of some
policymakers, economists and analysts who take changes in core inflation as
signals of future changes in headline inflation.
The ability of core inflation to predict future headline inflation is
quantified by using monthly data to estimate the regression:
(4)
πt+h − πt = α + λ(πt − πtcore) + εt
core
where πt denotes the inflation computed from the CPI index and πt is the
core inflation measure. Moreover, εt is the error and h denotes the horizon.
What does this regression model tell us? Assuming that the core inflation
corresponds to the underlying inflation model trend, headline inflation
should fall (rise) when current inflation is above (below) the core.
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The predictive content in alternative measures of core inflation can be
evaluated from this regression and is presented in Tables 3 and 4. The
regression R squares are given in Table 3. The core measures H and I offer
significant explanatory power for future inflation. However, the core
measure with the most predictive content for future inflation is Fcore. Fcore
has an average R square of 0.38 for the horizons of 1-24 months and 0.44 for
the horizons of 12-24 months. These numbers are 0.34 and 0.39 for H, and
0.31 and 0.35 for I.
Table 3. Predicting Inflation – Regression R2 Values
Horizon

H

I

Fcore

1

0.32

0.25

0.32

3

0.26

0.20

0.35

6

0.39

0.35

0.39

12

0.36

0.38

0.41

18

0.38

0.32

0.42

24

0.37

0.29

0.48

1 to 24

0.34

0.31

0.38

12 to 24

0.39

0.35

0.44

Each entry is the R square for different horizons from the regression of future deviations of inflation on current deviations
from core inflation. Last two rows are the averages taken from h = 1 to h = 24 and also from h = 12 to h = 24. Horizon is
h months.

A nice attractive feature of equation (4) is that using some ideal or
credible definitions of successful measure of core inflation, one can obtain
restrictions on the equation parameters. As discussed in Rich and Steindel
(2007), for example, suppose Bryan and Cecchetti’s (1994) definition of
core inflation is adopted as the ideal core measure, that is, “the component
of price changes that is expected to persist over medium-run horizons of
several years.” This definition implies πtcore = E(πt+h|It) where E is the
expectations operator and It is the information on price changes through time
period t. Bryan and Cecchetti’s definition will hold under the joint
restrictions α = 0 and λ = 1. The value of λ indicates whether the core
deviation is correctly measuring the magnitude of the transitory changes in
inflation. If the value of λ is greater (less) than unity (in absolute value), then
the deviation from core (πt − πtcore) understates (overstates) the magnitude of
current transient because it understates (overstates) the changes in inflation.
In Table 4, the regression coefficients are reported. All coefficients are
highly significant and have values changing around unity. If we follow the
definition of Bryan and Cecchetti (1994), the core indicator Fcore
understates whereas the indicator I overstates the transitory inflation
movements. However, the indicator H has a better capture of the transitory
movements in inflation.
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Table 4. Predicting Core Inflation – Regression Coefficients
H
Horizon
1
3
6
12
18
24

I

Fcore

α

λ

α

λ

α

λ

0.11

-0.74

0.10

-0.64

0.10

-0.88

(0.06)

(0.12)

(0.06)

(0.12)

(0.06)

(0.14)

0.07

-0.74

0.06

-0.63

0.08

-1.03

(0.07)

(0.14)

(0.07)

(0.14)

(0.06)

(0.15)

0.10

-1.02

0.11

-0.93

0.10

-1.21

(0.07)

(0.14)

(0.07)

(0.14)

(0.07)

(0.17)

0.07

-1.04

0.09

-1.02

0.08

-1.33

(0.08)

(0.16)

(0.08)

(0.15)

(0.08)

(0.19)

0.01

-0.91

0.03

-0.82

0.05

-1.18

(0.07)

(0.14)

(0.07)

(0.15)

(0.07)

(0.17)

0.01

-1.06

0.02

-0.92

0.07

-1.40

(0.08)
(0.18)
(0.09)
(0.18)
(0.08)
(0.19)
Coefficients are reported for different horizons from the regression of future deviations of inflation on
current deviations from core inflation. In parenthesis are the standard deviations. Horizon is h months.

3.4. Predicting Future Core Inflation
In the previous section, we explored how well each indicator predicts
future headline inflation. Now we need to reverse the question to make sure
that the headline inflation converges to core inflation but not the other way
around. Can inflation predict the core inflation indicator, that is, is core
inflation weakly exogenous?
Using the following equation, we can check if core inflation is weakly
exogenous:
(5)
πt+hcore − πtcore = αcore + λcore (πt − πtcore) + εtcore
core
core
where πt is the CPI inflation and πt is the core inflation. Moreover, εt is
the error and h denotes the horizon.
The results of this model are presented in Table 5 and Table 6. R-squared
values for Fcore, H and I are quite small, with R squares of Fcore and I
slightly bigger. The coefficient λcore seems to be quite insignificant at almost
all the horizons h. Moreover, the estimates of λcore are quite small as well
relative to those values in the predictive equation for headline inflation in
(4). What do these results tell us? These results tell us that none of the three
core indicators converge to the target inflation, that is, each one is weakly
exogenous as expected from a core indicator of inflation.
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Table 5. Predicting Core Inflation – Regression R2 Values
Horizon

H

I

Fcore

1

0.03

0.05

0.03

3

0.04

0.09

0.00

6

0.00

0.01

0.03

12

0.03

0.05

0.01

18

0.00

0.00

0.01

24

0.00

0.02

0.04

1 to 24

0.02

0.04

0.02

12 to 24

0.01

0.02

0.03

Each entry is the R square for different horizons from the regression of future deviations of
core inflation on current deviations from inflation. Last two rows are the averages taken from
h = 1 to h = 24 and also from h = 12 to h = 24. Horizon is h months.

Table 6. Predicting Core Inflation – Regression Coefficients
H
Horizon
1
3
6
12
18
24

I

α

λ

α

-0.03

0.10

-0.05

(0.03)

(0.07)

-0.06

0.20

(0.05)

Fcore
λ

α

λ

0.17

0.01

-0.13

(0.04)

(0.08)

(0.04)

(0.09)

-0.09

0.33

-0.01

-0.08

(0.10)

(0.06)

(0.11)

(0.05)

(0.12)

-0.05

0.06

-0.06

0.11

-0.01

-0.19

(0.05)

(0.11)

(0.06)

(0.11)

(0.05)

(0.14)

-0.11

0.19

-0.12

0.25

-0.03

-0.11

(0.07)

(0.14)

(0.07)

(0.13)

(0.06)

(0.16)

-0.13

-0.02

-0.13

0.06

-0.07

-0.11

(0.06)

(0.12)

(0.06)

(0.12)

(0.05)

(0.14)

-0.18

0.07

-0.20

0.16

-0.07

-0.23

(0.07)
(0.15)
(0.07)
(0.14)
(0.06)
(0.14)
Coefficients are reported for different horizons from the regression of future deviations of core inflation on current
deviations from inflation. In parenthesis are the standard deviations. Horizon is h months.

4. Concluding Remarks
Using monthly data on the subcomponents of CPI series for Turkish
economy, we estimate a measure of core inflation based on a factor model.
Then we study the performance and usefulness of the resulting core
indicator, Fcore, and two popular core indicators, H and I. The results of this
paper indicate that each core indicator performs quite well in terms of
tracking the inflation trend, short-term and medium-term relation with
headline inflation and predictive content. Moreover, we find that each
indicator is weakly exogenous. That is, when inflation deviates from core
inflation, it converges back to the core inflation; but not the other way
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around. One important finding is that the proposed measure of core inflation,
Fcore, does a better job than the core measures, H and I, in almost all of our
analysis. An interesting future work will be to extend the list of core
inflation measures and run a more comprehensive analysis using more
sophisticated methods whereas we intend to use less sophisticated methods
because simple methods are more acceptable in the core inflation studies of
central banks.
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