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DYNAMICS OF INFLATION AND
INFLATION INERTIA IN TURKEY

Kivilcim Metin-Ozcan, Hakan Berument and Bilin Neyapti

This paper investigates the inflation dynamics urkey between 1988 and
2000. Using model-free techniques, we first obséneg there is strong inertia
in Turkish inflation. Next, we look at the corretats between Consumer Price
Index (CPI) inflation and the leads and lags of tharious possible
determinants of CPI inflation. The evidence indisathat there are significant
positive correlations between the dynamics of hagisents and the CPI, and
both the UDollar and GermaiMark exchange rates and the CPI. Contrary to
expectationshowever, data show both a negative relationshipvdet wage
and price dynamics and a negative lagged effeichpbrt price inflation on the
CPl inflation. The evidence also indicates a negdtigged impact of inflation
received by farmers on CPI inflation and a positagged response of the CPI
to it.

1. INTRODUCTION

Experiencing a high level of inflation for more th@5 years, Turkey
provides a unigue environment to analyse the dycsmi inflation. A
vast number of empirical studies analyse the moypetscal and open
economy aspects of Turkish inflatforRecent studies have proposed
that there is strong inflation inertia in Turkeyegs for example, Alper
and Ucer (1998), Jalel (1997), BauBarkoulas and Ggayan (1999)
and Tutar (2001)].The way the inertial inflation is modelled in the
existing studies is theory-based, either by useduced form models,
such as a vector autoregressive (VAR) model, aicgiral econometric
models, such as an error correction model (ECMpn@l with
model-free measures. Using VAR models, both Alpet Bicer (1998)

" Bilkent University, Department of Economics, Ankafarkey.

! See Akyiiz (1973), Erfmul (1982), Olgun (1982), Fry (1986), Gagio (1986), Togan (1987),
Anand and van Wijnbergen (1989), ®@aind Ozmucur (1990), van Wijnbergen (199 atay
(1992), Uygur (1992), Metin (1995a, b, 1998), Akca#\per and Ozmucur (1996), Selcuk
(2001), Sayan, Abay, Miran, Bayaner and Ucari (19¢8slayan and Filiztekin (2001).
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and Jalel (1997) show that CPI was inertial frora thid-1980s until
1997. Using an ECM, Tutar (2001) also shows thetethwas a large
inertial component in Wholesale Price Index (WRijdation between
1984:1 and 1999:12. Long memory in the CPI- and &43ed inflation
rates are general phenomena for Turkey. In a stoiyinflation
persistence in 27 countries, including Turkey, Bawarkoulas and
Caglayan (1999) use the concept of fractional integrato test whether
CPI and WPI series have unit root. Erlat (2001)ngisautoregressive
fractionally integrated moving average (ARFIMA) netsl showed that
Turkish monthly CPI and WPI inflation rates areesgmlly stationary
but have generally significant long memory compdsen

Unlike the previous studies, this study investigatine price
dynamics in the Turkish economy using only a mdts-framework
We prefer a model-free framework rather than ajx@ased modelling,
with a focus on analysing the behavior of the dyicanmelationship
between inflation and its various determinahts.

This paper also goes beyond the existing studigkanit examines
the dynamics of inflation vis-a-vis its various eehinants, namely
various other price indexes, wages rates, and egehaates. The
primary purpose of our paper is to explain the bidreof CPI inflation
by looking at the dynamics of its determinants.tiis end, the current
study employs the workers and civil servants’ itifla; inflation
received by the farmers; import price inflation;usmg rent inflation
and the growth rate of the Dollar and Mark excharages vis-a-vis the
CPl inflation.

We first investigate the inertia in CPI inflatiorsing univariate
techniques, namely autoregression, unit root, amnce ratio tests.
While all three techniques show that the CPI iidlatas well as almost

2 See Edwards (1998) and Obstfeld (1995) for mows-fanalysis of inflation. Neither
Edwards (1998) and Obstfeld (1995) nor the autledrthis manuscript claim that a model-
free analysis is a better alternative to the thdmaryed modelling.

The analysis of the dynamics of inflation is nomplete without taking the role of demand-
side and supply-side determinants of inflation &xity into account. However, that kind of
analysis requires the identification of a model agnthe macroeconomic variables of interest,
which we do not endeavour to do in this analysis.

Edwards (1998) uses these methods as the modelrfeasures of inflation inertia. Obstfeld
(1995) argues that this approach should be uséteiempirical analyses of inflation inertia
across exchange rate regimes.
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all the other price inflations included in this &yu has strong inertia,
autoregression tests indicate that civil servalargs’ inflation and rent
inflation do not. This is consistent with the stagegd nature of rents and
the lack of full indexation of the civil servantlaaes to the inflation
rate.

In addition, we observe that the monthly CPI infatand the leads
and lags of the monthly inflation in rents and therease in both US
Dollar and GermamMark exchange rates all show positive correlations.
Furthermore, the evidence indicates a negativetioakhip between
wages and the CPI inflation as well as between immpoce inflation
and the CPI inflation. Backward looking, wage indtsn and staggered
age and price setting, which inhibit economic agérdm incorporating
the observed inflation rate in their nominal coatsa are generally
proposed to explain the negative relationship betweeal wages and
prices. As inflation is volatile but stationary,s itfluctuations are
mimicked by wage inflation only with a lag. Thispains the cross-
correlations observed here rather than indicatirgaasal relationship.
As for the negative relationship observed betwdéenitmport price and
CPI inflation, one can argue that the income effgfcn increase in
import price on domestic non-tradables, which datés the CPI,
surpasse the substitution effect. In addition, \Wwseove that the negative
response of the inflation received by the farmer€®PI inflation turned
into a positive lagged response after 1994.

The organisation of the rest of the paper is akvid: Section 2
provides a framework for analysing the sources rdfafion inertia.
Developments in the various determinants of thekiSbr CPI are
summarised in Section 3. Data, methodology and ®eapiindings are
reported in Section 4. Concluding remarks are piteskin Section 5.

2. SOURCES OF INERTIAL INFLATION

Inertial inflation can be defined as a process where the currentianfla
is determined by its past history. Inertia itsslfcaused by inflationary
expectations, relative price adjustments, insthal arrangements that
support the indexation of wages and financial @i and monetary
and exchange rate policy frameworks [see Nadi8{)9Taylor (1998),
Edwards (1998), Durewall (1999), and Alper and Ud®98), Baum et
al (1999), Calayan and Filiztekin (2001)].
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There are two main macroeconomic determinants efrtiad
inflation. First, the traditional approach which gmasises the role of
indexation interacting with staggered wage settifigis may happen
through an imposed wage rule in which the wage sadjants of today
are based on the inflation over the past six mowoththe past year.
Second, exchange-rate-based stabilisation programwtdch have
generally been introduced as means of eliminatimgreducing
inflationary inertid. While the speed of reduction in inertia is
important for the success of the stabilisation pmogmes, a slow
decline in inertia under the fixed exchange ragime creates serious
exchange rate overvaluation and results in theurilof the whole
programme. The success or failure of an exchante aachor in
bringing inflation down will be affected by the dibility of the policy
shift. If it is believed that the new regime is panent, inflationary
inertia may decline rapidly.

It is clear that the mechanisms outlined above beaynterdependent
in reality. However, empirical work can easily oseme this difficulty
by including the relevant dynamics into the modehto the model-free
framework, which is what this paper endeavors to do

Wage indexation in Turkey has a limited effect aividg inertia,
largely owing to a flexible labour market [see Algnd Ucer, (1998)
and Metin (1995a)]. Indexation of financial contsads also not
common and relative price variability is not a driy source of inflation
[see Alper and Ucer (1998)]. However, an empireemination of the
source of inertia is still a very attractive exsecifor the Turkish
economy. The remainder of this paper is devotedh& model-free
investigation of inertial inflation and the dynamiof CPI inflation in
Turkey.

3. DEVELOPMENTS IN PRICES

In the following subsections, we will discuss tleationship between
CPI inflation and the developments in the recegdtéarmers, workers’
wages, civil servant salaries, housing rents archange rates for the
sample period of this study.

® See Mexican currency crisis of 1994 and the Chileasis of 1982 discussed in Edwards
(1998).
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3.1. The Pattern of CPI Inflation and Its Relationip with the
Receipts of Farmers

CPI inflation, an important factor in individualdome and purchasing
power, showed an increasing trend starting from81Q8til the 1994
financial crisis (annual CPI inflation is given Figure f). During the
crisis, it had a sharp break and then exhibitetaapsincrease. Then it
slowed down and stabilised around 60 to 65 perften& short period
from 1995 until 1997, increasing again to around&/B0 percent at the
end of the 1990s. The main goal of the disinflapwogramme in 2000
was to bring CPI inflation down to 25 percent bg #nd of the yeér
Indeed, the monthly increases of the CPI for th& five months of the
year 2000 were below the average of the formeyeéams.

Figure 1: Annual CPI Inflation
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Source: The Central Bank of the Republic of Turkey.

Agriculture is one of the sectors where seasont@ctf play an
important role in price developments and the foi@ani group makes
up a large component of the CPIl. However, as Figushows, CPI
inflation and the inflation received by farmers didt move together
except during the 1992-1995 and 1997-1999 peridthere was an
increase in inflation received by farmers (i.e.qeetage change in the

& We use twelve-month percent changes in the momily to eliminate seasonal patterns and
for visual aid for the figures in this section, Vehive consider monthly percent changes for
the rest of the empirical analysis in the followsgbsections.

" (see Letter of Intent; December 9, 1999, www.imf/external/loi/120999.htm)
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series of receipts by farmers) parallel to thedaigflation rate in the
1998-1999 period. During this period, Turkish puabfpurchases of
wheat, barley, cotton, sugar beets, and hazelrappdd significantly
due to a decline in agricultural production afte®9&, which is
reflected in the drastic drop in inflation receivagfarmers in the year
2000.

Figure 2: CPI Inflation and the Inflation Receivedby Farmers
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Source: The Central Bank of the Republic of Turlkend State Statistical
Institute.

3.2. Relationship Between CPI Inflation and the Wags and Salaries
of Workers and Civil Servants

The wages and salaries of all employees, excepetbb private sector
workers involved in a collective bargaining procedscreased in 1998.
However, in 1999, wages, which were generally deiteed by
backward indexation, were realised above the ioflarate that had
been targeted relatively lower and had been molessrattained. Wages
of public sector workers and the minimum wage, thnsreased rapidly
compared to the civil servant wages (see Figuré8)shown in Figure
4, the decline in the wage rates of public sectorkers in real terms
during the 1994-1998 period were effective in raisprivate sector
wages above inflation rate via the collective barigg process carried
out in 1999.
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Figure 3: CPI Inflation and Workers and Civil Servants’ Wage
Inflation (in %)
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Source: The Central Bank of the Republic of Turkeyd State Planning
Organization, Main Economic Indicators.

Figure 4: Rent Inflation and CPI Inflation
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Source: The Central Bank of the Republic of Turkey.
3.3. CPlI Inflation and the Behaviour of Rents

As shown in Figure 4, CPI inflation and housingtrafiation follow the
same path. Along with the disinflation programme 2000, the
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implementation of several income policies was sthrOne of these was
to control housing rent increases. According tortdrd control law, rent

increases were limited to 25 percent in 2000 angetfent in 2001. The
first impact of this law was realised in March 2000en the annual rent
inflation turned out to be higher than the CPlatiin. To avoid the

continuation of a decline in rents, the reactiorhofise owners was to
turn from backward indexation to foreign exchangdeixation, which

was abandoned after the programme was abolishéa:nuary 2001

(see CBRT Inflation Report, 2000, p. 17).

3.4. Import Prices and Exchange Rate Channel

At the beginning of December 1999, the Central Bankounced its
daily crawl in the exchange rate defined over akégf foreign
currencies with the expectation that this wouldvstiown inflation rate.
The slowdown in the exchange rate was expectedféotanflation in
the Turkish economy through three channels (see TCBRlation
Report, 2000, p. 17). First, the slowdown in thetenge rate would
reduce the input costs in the manufacturing sesigmificantly. Second,
the manufacturing sector prices have been impliditdexed to the
exchange rate, leading to a rapid pass-through #®ohange rate to
prices. Third, foreign currency pricing of commaekt is a common
practice due to the persistent high inflation, &irithg the exchange rate
helps hamper the inflation further.

Figure 5: CPI Inflation and the Exchange Rates of 8D and DEM
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After the programme was announced in January 2008, TL
depreciated against the US Dollar (USD) and then@arMark (DEM).
Figure 5 shows that the USD and DEM moved togetivere 1988 (see
Figure 5 for the co-movement between the USD aedXRI inflation).
Therefore, the appreciation of the USD against BiteM created an
adverse effect on price developments after the rprome was
announced

Figure 6: CPI and Import Price Inflation
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Source: The Central Bank of the Republic of Turkey.

From Figure 6, we can observe that import pricéatitn declined
dramatically until the middle of 1996. The slowdowm the world
economy in 1998, that resulted in a decline in prynproduct prices
and energy prices, was followed by an increaseowod f agricultural
product, crude oil and metal prices around the aviorl2000. This trend
resulted in an increase in import price inflation 2000 (see CBRT
Inflation Report, 2000. p. 25).

4. DATAAND EMPIRICAL FINDINGS

The time coverage of this study is between 1988d.2000:12 Due to

8 Appreciation started just after th8 fonth of 1995 [see Kipici and Kesriyeli (2000)].

° Following Rossana and Seater (1995), we prefaoasse a monthly data set. The authors
examined the effect of temporal aggregation on ¢bBmated time-series properties of
economic data. Theory predicts that temporal agdi®g loses information about the
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the structural break after the 1994 financial srisie also look at the
sub-period from 1995:1 till 2000:12 separately. Taier time period
thus eliminates the 1994 financial crisis perioder{Bnent and
Malatyal, 1997). However, this division of the gamperiod is not very
meaningful for worker (WORKER) and civil servant ges (CIVIL
SERVANT), rents (RENT) and import prices (IMPOR®}) which data
are available for the second period only. Data asrker and civil
servant wages are available for the period betvi®®4:1 and 1999:12.
Data on rents and import prices are available lier period between
1994:1 and 2000:12; prices received by farmers (RER) are
available for the period between 1988:1 and 200én8, finally the data
on CPI are available for the period between 198&@d 2000:12. Due
to the possible seasonal elements that may ditiigraffect the various
determinants of CPI inflation, we use seasonaljystdd data for both
the full sample and the sub-sample (see AppendbteTir the sources
of the variables).

4.1. Testing for Inertia: Univariate Analysis

We investigate the inertia of inflation in Turkeyy busing
autocorrelation, unit root and variance ratio telsthas been a common
practice to use autoregressive representatiorigffation in order to test
for inertia [see, for example, Bruno and FisheB@Y°. Tables 1 and 2
below contain data on the autocorrelations for iienthly inflation
rates of CPI and other variables of interest, doththe whole period
(1988:2 - 2000:3) and for the sub-period (1995:0202), respectively.
It can be observed that autocorrelations start @laively high level
and decay slowly with increased lags (see Leider(883:45), Alper
and Ucer (1998), Tutar (2001) for a similar resufthis illustrates the
existence of very strong inertia in workers' sarinflation; inflation
received by farmers; import price inflation and @f#flation in both the
full and sub-samplé§

underlying data processes. Monthly and quartertg dae governed by complex time-series

processes with much low-frequency cyclical variatiwhereas annual data are governed by

simple processes with virtually no cyclical vareiti

Bruno and Fisher (1986) state that in case oftqugrinflation, if the size and sum of the

coefficients on the first and second lags haveeased over time with the inflation rate, the

evidence supports that there is considerable aémtithe inflationary process and that this

inertia has been growing.

1 The onclusion of strong inflation inertia is certainfipt new for the Turkish economy.
Previously Jalel (1997), Alper and Ucer (1998), Baet al (1999) and, very recently, Tutar

10
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The trends in the civil servant salaries inflatemd rent inflation,
however, are particularly interesting since theggast that there was an
important decline in the autocorrelations after d 2 lags. This
observation conforms to the relatively weak pogitid civil servants in
negotiating wage contracts and the staggered naifirboth these
contracts and of rent changes in Turkey.

Table 1: Autocorrelations: Full Sample

Full Sample:

1988:2-2000:3 lagl| Lag?2| lLag3d Lag4 Lagh Lag|6
CPI 0.89 0.75 0.60 0.50 0.44 0.39
FARMER 0.94 | 0.88 0.83 0.78 0.7% 0.73
RENT® 0.80 0.63 0.49 0.41 0.32 0.2
WORKER 0.96 | 0.92 0.88 0.84 0.81 0.7p
CIVIL SERVANT? 0.69 0.39 0.23 0.21] 0.31 0.44
IMPORT 0.87 0.80| 0.76 0.67 0.60 0.56
uUsD 0.95 0.88 0.81 0.74 0.69 0.64
DM 0.95 0.88 0.80 0.74 0.69 0.64

" First difference of the log levels of the monthéasonally adjusted data.
® Data starts at 1994:1.

Table 2: Autocorrelations: Sub-sample*

fgg;f.rggloeo;lz lagl| Lag2| Lag3| Lag4 Lagb Lagle
CPI 0.90 0.78 0.66 0.57 0.50 0.48
FARMER 0.88 0.77 0.67 0.58 0.47 0.41
RENT 0.84 0.72 0.56 0.48 0.37 0.31
WORKER 0.90 0.80 0.73 0.66 0.60Q 0.54
CIVIL SERVANT 0.65 0.32 0.15 0.17 0.33 0.50
IMPORT 0.91 0.86 0.83 0.79 0.73 0.70
USD 0.86 0.72 0.60 0.53 0.48 0.41
DM 0.90 0.78 0.66 0.57 0.50 0.44

" First difference of the log levels of the monthéasonally adjusted data.

Nevertheless, we have limited capability in makamyassessment of

(2001) tested inertia in Turkey. All three forméndies use model-based methodology (VAR
or ECM) while Baum et al. (1999) follow a concepfractional integration. The latter tested
whether CPl and WPI series have unit root and vehdtiflation is persistent in industrial as
well as developing countries.
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inertia based solely on autoregressions sincé@Nariables used in this
study exhibit nonstationarity. Hence, some of thésesved
autocorrelations may be spurious and may not be tbicapture the
inertia. Thus, we next test for the unit rootslirtteese price series.

One implication of the inertial inflation hypothesi that inflation
must be a random walk and must have a unit rooterde empirical
studies tested this hypothesis and found evidemdts ifavor [see, for
example, Novaes (1993)]. Table 3 reports the ADIif noot tests due to
Dickey and Fuller (1981).

Table 3: Augmented Dickey-Fuller (ADF) Unit Root Tests+

ADF __ADP ADF
(Log levels) (First difference (Second difference
of log levels) of log levels)

CPI -2.34 -2.63 -6.07**
FARMER -2.08 -2.18 -6.04**
RENT* -2.72 -1.24 -3.32*
WORKER -1.77 -1.95 -3.67**
CIVIL SERVANT? -0.22 -2.24 -3.59**
IMPORT® -2.54 -2.38 -2.95*
uUsD -1.29 -3.53**

DM 0.67 -3.57*

+ Monthly not-seasonally adjusted data.

* Hypothesis of a unit root is rejected at the Stical level.
** Hypothesis of a unit root is rejected at the tfiical level.
? Data starts at 1994:1.

The tests indicate that the hypothesis of inflatmfowing a random
walk cannot be rejected for either of the serigmed below. In other
words, evidence indicates the existence of a woit in the log-level of
all prices and of exchange rate series. On ther ¢ttwed, unit roots are
also detected in all price inflations, but not Ire rate of change in the
exchange raté$ Since both the unit root and the autoregressistst
point to the same evidence, we can thus concluakethiere is a strong
degree of inertia in all series.

12 Log levels of all prices are I(2) (i.e. integramfdorder 2) whereas their first differences and
the log levels of the exchange rates are I(1) ifitegrated of order 1).
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Having established the inertia in the series waahtoregression and
unit root tests, we further investigate the degovédhe inertia in the
series by employing Cochrane’s variance ratio tegtich measure the
importance of the random walk components of theesdsee Cochrane,
1988). Cochrane’s variance ratio, V(k), is calcetbas

V(K) = (1/k){[var(meme] / [var(mem 1)}

The higher (lower) the value of V(K), as k getg&ar the more (less)
important is the permanent component of changesfiation (t). A
large value of V(k) reflects a significant degrderertia. A low value
of V(k) will capture an absence of inertia.

Table 4: Variance Ratio Test*

Indicators | Lags:l 2 | 3| 4| 5| 6| 7| 8] 9 10 11 1p
CPI 156 | 1.771.881.551.421.801.041.751.440.946.211.56
WORKER' | 1.02 | 1.041.011.030.470.91/0.940.82/0.84,0.573.291.02

CIVIL
SERVANT® 1.01 | 0.911.041.050.450.881.091.031.140.581.021.01

IMPORT* 0.79 | 0.620.730.77/0.720.751.040.590.660.731.000.79
RENT? 0.93 | 1.060.921.151.231.161.061.050.940.786.930.93
FARMER® | 1.10 | 1.281.261.151.311.16/1.001.061.090.655.531.10
" First difference of the log levels of the monthéasonally adjusted data.
 Data starts at 1994:1.

The calculated variance ratios for all the serresgaven in Table 4.
The figures indicate that in most of the inflatiseries, inertia is quite
high and the permanent component of inflation ngets close to zero.
This evidence further confirms that all inflatioeres have large inertial
components.

Being motivated by these findings, in the followisigb-sections we
develop a model-free analysis of the dynamics antbegvariables of
our interest. In the basic wage-price spiral contéxcan be seen that
both the past and future wages are taken into atdoy firms when
setting prices, and similarly past and future iaee taken into account
by workers when setting wages. It is also possiblgeneralise the wage
rule so as to incorporate backward elements (sg®iTal980). Here
however, we use a simplified framework that enalthesinvestigation
of the lead-lag relationships between the variablesmterest and the
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CPI inflation using a simple correlation analySitis analysis enables
us to analyse the effects of changes in wagesgdaad exchange rates
individually on the inflationary process.

4.2. Inflation Dynamics: Full and Sub-sample Period

We report the pattern of correlations between #sasnally adjusted
CPI inflation and other variables of interest, whire also seasonally
adjusted. Tables 5.a and 5.b show the cross ctioredesbetween the CPI
inflation at timet and the lagged ahead rates of all the other Vasab

4.2.1. Full Sample

The emerging patterns in the full sample (from 1288 2000:3) are as
follows: Firstly, we find a significaht and positive correlation between
the inflation received by the farmers and CPI itidia, which reaches its
peak at the 10 months lagged. This finding is ne lwith the CBRT
Inflation Report (2000, p. 22) but contradicts Sagaal. (1999), where
they argue that inflation received by farmers dblead to CPI inflation.
On the other hand, the CPI inflation appears td teaa reduction in the
inflation received by the farmers. This is due he fact that farmers'
subsidies, that constitute the largest part obaf&nce spending, tend to
get hit hardest by disinflationary policies.

Secondly, the rate of depreciation of the TL agabwh the USD
and DEM has positive correlation with CPI inflati@mowing peaks
contemporaneously with CPI inflation. This is doethe fact that since
foreign exchange rates play a significant role gor®mic dynamics in
Turkey, both as a unit of account and a store bfeyahe Central Bank
plays a significant role in stabilising the realckange rate volatility
through its monetary-exchange policy rule (Berum2a01l).

The emerging patterns in variables with short tisezies (from
1994:1 to 2001:3) are as follows. Firstly, civilnggnt wages inflation
increases CPI inflation, peaking after 8 monthsl {@Ration, on the
other hand, does not lead to civil servant wagktioh at statistically
significant levels. Secondly, correlations betwela workers’ wages
inflation and the CPI inflation are negative. Thigservation conflicts

13 The level of significance is taken as 5% througliba study, unless otherwise mentioned.
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Table 5.a:Cross Correlations of CPI Inflation with Other
Variables+: Full Sample
Lead & CIVIL
Lag FARMER'| RENT® WORKER&SERVAN'I‘SIMPORF USD | DM
-12 0.343* | 0.1571f -0.160* | 0.009 -0.414%0.114 | 0.237}*
-11 0.379* | 0.204r -0.179* | 0.088 -0.38710.161% 0.2847
-10 0.401* | 0.2241 -0.220* | 0.221* -0.373%0.222% 0.3307
-9 0.393* | 0.2257 -0.264* | 0.327* -0.356%*0.288% 0.3731
-8 0.359* | 0.2377 -0.309* | 0.367* -0.348%0.330% 0.4027
-7 0.317* | 0.2547 -0.349* | 0.343* -0.349%0.371% 0.4321
-6 0.278* | 0.2867 -0.388* | 0.261* -0.330%0.412% 0.4727
-5 0.245* | 0.3237 -0.429* 0.205* -0.308% 0.457% 0.5141
-4 0.205* | 0.3657 -0.482* 0.201* -0.290% 0.498% 0.5491
-3 0.166* | 0.4127 -0.537* 0.205* -0.277*0.551% 0.5851
-2 0.135 0.458t -0.544* 0.145 -0.249%10.627% 0.630
-1 0.111 0.5251 -0.540* 0.090 -0.170%70.710% 0.685
0 0.080 0.610tf -0.551* 0.048 -0.117| 0.7829.729}
1 -0.016 0.6471 -0.582* 0.018 -0.040| 0.7389.699
2 -0.112 0.707f -0.621* | 0.015 0.056| 0.6629.6307
3 -0.188* | 0.622%1 -0.574* | 0.049 0.031| 0.5789.5491
4 -0.246* | 0.4901 -0.494* | 0.058 -0.042| 0.5109.4787
5 -0.277* | 0.3691 -0.434* | 0.048 -0.087| 0.4669.4277
6 -0.292* | 0.295% -0.397* | 0.030 -0.109| 0.4279.3917
7 -0.300* | 0.259% -0.375* 0.031 -0.115| 0.3859.361
8 -0.314* | 0.2267 -0.353* | 0.044 -0.107| 0.3309€.3257
9 -0.327* | 0.176% -0.328* 0.041 -0.109| 0.2669.284
10 -0.359* | 0.104 -0.288* 0.085 -0.131 0.208*2467
11 -0.395* | 0.034 -0.242* 0.112 -0.1576.158% 0.2127
12 -0.436* | -0.032 -0.201* 0.151 -0.1796.134 | 0.188*

+ First difference of the log levels of the monthlgasonally adjusted data
(1988:1-2000:3).
? Data starts at 1994:1.
* Indicates the level of significance at the 5%édk®according to Box-Pierce
test statistics.

with economic predecessors. One explanation far @imomaly is that
there is a large measure of discrepancy betweenasteof a worker to
an employer and the wage the worker receives. disisepancy arises
since firms’ payments of taxes, social security artta compensations
are costs to the firm and are not accounted fahénwage payments.
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Another explanation is that this evidence does mfiect a causal
relation. Rather it reflects the backward indexatid wage contracts in
the face of fluctuations in the rate of inflatioms(Turkish inflation is
high and volatile, its fluctuations are mimicked Wwgge inflation only
with a lag).

Thirdly, the positive correlation between the ladjgalues of the
rent inflation and CPI inflation peaks in the setomonth. This suggests
that rents and CPI present an inflation spiral.afyn lagged import
price inflation appears to lead to CPI inflationgagvely. One reason
for this is that due to the income effect, highmport prices mean lower
demand on domestic goods; the income effect oharease in import
price on domestic non-tradables, which dominates @I, possibly
surpasses the substitution effect. Hence, the desigle approach
suggests a negative relationship between domestespand import
prices’. Kipici and Kesriyeli (2000) show that there ispersistent
decrease (appreciation) in the real exchange mtethe post-1994
period by considering eight different definitionkreal exchange rate.
This observation and the increasing trend in tfiation rate during the
same period support the negative relationship ebsgehere between
import price inflation and CPI inflation.

4.2.2. The Sub-Sample: 1995-2000

This section reports and compares the findingsHerpost-1994 period
with those in the full and short samples reportédva. The first
observation is that there is a significant positieerelation between the
lagged rates of inflation received by farmers an@l Gnflation.
However, unlike the full sample, we also obsenad P! inflation also
accelerates the inflation received by farmers, wh#nis positive
correlation reaches its peak in the™lfonth. The pattern of rent
inflation and CPI inflation in the sub-sample isgikel to that in the full
sample. However, the effect of CPI inflation onuat rent inflation is
less sustainable than in the short sample, dyingfter the & month.

The correlations of both civil servant and workexsige inflations
with CPI inflation lose their significance in theaubssample. Also

1 However, we observe that the lead and lag coiektbetween import price inflation and
private manufacturing price inflation are positiwéhich supports the initial expectations.
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Table 5.b: Cross Correlations of CPI with Other Variables+:
Sub-Sample
Lead & CIVIL

Lag FARMER | RENT | WORKER SERVANTIMPORT uUsbD | DM
-12 0.199 0.204 0.218 -0.035 -0.131  0.1462381
-11 0.238* | 0.258% 0.215 -0.1 -0.181| 0.15 0.263*
-10 0.281* | 0.312% 0.197 -0.168 -0.202| 0.148.2977
-9 0.303* | 0.3474 0.176 -0.104 -0.229| 0.16%.3327
-8 0.336* | 0.3884 0.16 -0.041 -0.3121 0.212| 0.3657
-7 0.349* | 0.3974 0.138 0.01 -0.37571 0.2617 0.4087
-6 0.348* | 0.4344 0.105 0.04 -0.4267 0.31* | 0.4577
-5 0.338* | 0.48* 0.074 -0.006 -0.468%0.3551 0.5121
-4 0.345* | 0.53* 0.038 -0.045 -0.509%0.4011 0.58*
-3 0.331* | 0.578% -0.004 -0.085 -0.53170.4647% 0.6491
-2 0.311* | 0.63* -0.038 -0.035 -0.542%0.5647% 0.7211
-1 0.281* | 0.671% -0.084 0.037 -0.5497 0.67* | 0.8*
0 0.251* | 0.646% -0.148 0.094 -0.53370.782% 0.86*
1 0.25* 0.567% -0.14 0.056 -0.5471 0.81* | 0.8031
2 0.256* | 0.5024 -0.121 0.02 -0.55210.8021 0.7157
3 0.265* | 0.439% -0.111 0.015 -0.5287 0.6967 0.6311
4 0.274* | 0.3684 -0.085 -0.004 -0.52370.6031 0.5527
5 0.293* | 0.276% -0.074 -0.018 -0.5097 0.5411 0.494
6 0.347* | 0.211| -0.08 -0.023 -0.5110.4881 0.45*
7 0.402* | 0.151| -0.092 0.005 -0.5169.4311 0.4211
8 0.449* | 0.079| -0.111 0.046 -0.5349.3761 0.4021
9 0.48* -0.009 -0.118 0.049 -0.5540.3131 0.3797
10 0.501* | -0.107| -0.101 0.095 -0.5560.2667 0.3491
11 0.528* | -0.182 -0.087 0.123 -0.56F 0.222.3211
12 0.45* -0.238% -0.092 0.172 -0.5587 0.216| 0.3091

+ First difference of the log levels of the monthlgasonally adjusted data
(1995:1-2000:3).
* Indicates the level of significance at the 5%édkvaccording to Box-Pierce
test statistics.

different from the full sample, we observe thatréhés a persistent
negative correlation between the CPI and both #ygdd and future
import price inflations. This is in line with thex@anation provided in
the foregoing section. Otherwise, the empiricademce on both civil
servant and workers’ wage inflations and the grorate of both of the
exchange rates are parallel to those in the fatige.
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5. CONCLUDING REMARKS

As a laboratory for price developments for the BiStyears, Turkey is
an interesting case to look into inflation dynamigdthough in the
existing studies inertial inflation in Turkey is dwled either by using
reduced form models such as VAR or structural nodech as ECM,
this study attempts to investigate the matter usangmodel-free
framework. Thus, the primary purpose of this paigeto explain the
behaviour of CPI vis-a-vis inflation in the recaipaf farmers, import
price inflation, housing rent inflation and depeg®mn of the TL against
the USD and DEM. The study first investigates thertia in CPI
inflation using univariate techniques, namely aggpession, unit root
and variance ratio tests.

The analyses with the univariate techniques shaw @PI inflation
and all the selected price inflations in this studyve strong inertia.
Also, we see that monthly CPI is in positive caten with the
monthly depreciation of the TL against the USD &M and inflation
in housing rents. On the other hand, a negativatiogiship between
wages and price inflation, as well as between impoce inflation and
the CPI inflation, is detected. For the wages, dkplanation of such a
behaviour might be staggered wage and price septiagtices. On the
other hand, the relation of import prices with @l inflation might be
ascribed to the dominating income effect on thessulion effect in the
face of an increase in import prices and its regssions on domestic
non-tradables. Finally, after the 1994 crisis, ve¢edt that the relation
among the receipts of farmers and CPI inflationvegna positive
pattern.

All'in all, the evidence in the paper indicatestthath CPI inflation
and its basic determinants are persistent andafiegt each other. This
suggests the presence of considerable inertiaenCtl inflation. We
observe a highly significant relationship betweka €PI inflation and
its various determinants that involve up to 10 @#si lead and lag.
Hence, the evidence here implies that hampering GRé¢ inflation
requires freezing some of the prices considered niore than 20
months. However, such an extensive price freezenas feasible.
Therefore, a further empirical investigation is dee that looks for an



Journal of Economic Cooperation 81

external factor affecting both CPI and its detemmits that are shown to
move together.
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Appendix Table
Variable Base Year Sources Period
CPI (1987=100 average) SIS* 1988:1-
2001:3
FARMER (1987=100 average) SIS 1994:1-
2000:3
RENT (1994:1=100) SIS 1994:1-
2001:3
CIVIL SERVANT  (1994:1=100) SIS 1994:1-
1999:12
WORKER (1994:1=100) SIS 1994:1-
1999:12
IMPORT (1994:1=100) SIS 1994:1-
2000:12
UsD CBRT+ 1988:1-2001:3
DM CBRT 1988:1-2001:3

* SIS: State Institute of Statistics.
+CBRT: Central Bank of the Republic of Turkey.



