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In sum, the regressions presented in Table V.4 could not answer whether expected or
unexpected inflation is more effective in explaining relative price variability in Turkey. The
results depend on what we use as expected inflation. But, since expectations taken from the
manufacturing industry monthly tendency survey are only a proxy for CPl expectations, the
unexpected inflation series obtained in this way not only includes “the expectation error” but
also the structural difference between the CPI inflation and the manufacturing sector inflation.
Therefore, taking insample forecasts as expected inflation seems more reliable, suggesting
evidence in favor of the Lucas-type aggregate-relative confusion approach for Turkey.

Additional regressions were held for monthly relative price variability as a function of
alternative measures of inflation variability following Leiderman (1993): the moving (12-
month) variances of the inflation rate, of the expected inflation rate (manufacturing industry
inflation expectations) and of the unexpected inflation rate. Interestingly, inflation variability-
as we measure it- is found to have no significant effect on relative price variability.

30



V. SUMMARY AND CONCLUSION

This paper aimed to measure the relative price dispersion in the Turkish Consumer
Price Index (CPIl) and verify the relationship between relative price variability and inflation in
Turkey for the period between January 1994 and December 2002 from various aspects.
Although, in doing so no theoretical alternative was tested against another, the results of the
empirical analysis were interpreted in line with the theories discussed briefly at the beginning.

In computing the relative price variability in Turkey, measures based on seasonally
adjusted data were also calculated in addition to the measures based on raw data in order to
control for the effect of seasonal variation on the measure of relative price variability. Even
though the monthly measure of relative price variability decreases to a great extent when
seasonality is taken into account, it does not totally dissappear, implying that there are
factors other than seasonality that lead to dispersion in relative inflation rates.

What is more, to control the effect of the time span on relative price variability, quarterly
semi-annual and annual relative price variability measures were also calculated in addition to
the monthly measures. It was found that, in contrast to what one would expect, as the time
horizon is expanded, relative price variability measure first increases, then declines. Although
relative price variability is substantially reduced after six months, the relative price adjustment
is not completed even in one year’s time, which is the longest time horizon we have
considered.

As a next step, relative price variability measures based on different classifications of
CPI were calculated, to obtain inferences about relative price variability across different
classifications. To sum up briefly: It was found that food is the sub-group that contributes the
most to the total relative price variability measured over food, goods excluding food and
services. In case of traded and non-traded sectors, the former is found to account for the
most part of the total relative price variability based on this classification. Another striking
point is that, the within variability in these sub-groups were shown to be significantly affected
by the volatility in the exchange rate. When the administered vs. non-administered goods
and services classification was considered, it was found that the bulk of the public price
adjustments are generally realised in certain months, such as January and April, leading to
higher relative price variability in these months, whereas the relative price dispersion is more
evenly distributed across months in case of the non-administered group.

The relationship between relative price variability and inflation was verified both by the
examination of the statistical properties of the data and carrying out simple regressions. The
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results show that there is in fact a positive contemporaneous association between
relative price variability and inflation in Turkey. This conclusion is shown to be robust to
the degree of commodity aggregation since there is a significant positive relationship
between monthly measures of relative price variability and inflation no matter if the former is
measured by 103 or 10 commodity breakdown of the CPI. In addition, empirical findings
verified that, monthly measures of relative price variability are found to respond

symmetrically to acceleration or deceleration in the inflation rates.

When, inflation was decomposed into expected and unexpected components to see
which part of inflation is indeed effective on relative price variability, it was found that the
results depend on what is used as expected inflation.

In our opinion, relative price variability reveals valuable information about the inflation
dynamics in Turkey. Differential speeds of adjustment in different sectors and thus the role of

relative prices will gain more importance as inflation is targeted down to single digit levels.

High levels of relative price variability within some sub-sectors imply that underlying
inflation trend is masked by some extreme price hikes in a given period. Therefore, following
an inflation measure that excludes these kinds of extreme values may be more informative
than following a general measure of inflation based on CPI, in terms of policy making. A
further research agenda, with these findings, can be investigating core inflation measures,
which would take the findings about relative price variability into account, for policy making.

Another practical implication of excessive relative price variability is related to
forecasting inflation. With a high relative price variability, treating sub-groups of CPI
seperately may enhance the performance of inflation forecasts. However this is an emprical
problem which should be tested against alternative methods of forecasting.
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APPENDIX 1
Table A.1 : Selected Statistics of the Distiribution of Monthly Inflation Rates based on CPI-103 Series

Obs. Mean” Median Maximum Minimum Std. Dev. Skewness® Kurtosis® Jarque-Berra  P-Value
9402 4.7 4.3 23.7 -2.3 4.6 1.3 5.4 53.0 0.0
9403 5.2 4.4 39.4 0.0 5.7 3.2 17.7 1097.3 0.0
9404 28.3 24.4 88.9 0.0 20.2 1.1 4.2 28.7 0.0
9405 9.0 9.3 411 -7.4 8.1 0.6 41 11.9 0.0
9406 2.7 25 16.1 -18.8 4.6 -1.4 10.1 253.7 0.0
9407 4.4 25 72.7 -12.9 10.5 5.0 32.3 4108.8 0.0
9408 4.4 2.7 58.0 -21.0 9.4 3.1 19.4 1321.3 0.0
9409 5.6 4.4 53.8 0.0 6.9 3.7 25.2 2352.2 0.0
9410 5.6 3.6 46.5 0.0 6.9 2.7 141 659.2 0.0
9411 4.7 4.0 34.7 0.0 55 29 15.1 779.0 0.0
9412 6.5 4.4 40.6 -5.2 7.5 2.0 7.7 163.7 0.0
9501 9.4 6.6 123.0 -0.5 13.6 5.9 48.9 9665.0 0.0
9502 4.4 3.8 24.6 -9.4 5.2 1.3 5.7 60.9 0.0
9503 4.3 3.6 49.9 -11.0 6.0 4.6 35.1 4795.8 0.0
9504 6.2 41 96.5 -8.8 10.7 6.2 50.7 10427.3 0.0
9505 3.7 3.5 24.3 -18.6 4.4 0.1 12.7 402.2 0.0
9506 2.7 2.6 31.8 -19.8 5.0 0.6 18.3 1016.8 0.0
9507 3.3 25 24.7 -20.8 54 0.3 9.3 171.4 0.0
9508 5.3 4.1 32.1 -14.9 6.8 1.4 75 121.0 0.0
9509 8.5 4.2 133.0 -8.5 17.6 4.9 30.4 3637.0 0.0
9510 5.2 3.6 40.8 -3.3 6.5 2.3 10.7 3415 0.0
9511 3.6 2.6 24.8 -5.5 4.2 2.0 9.6 260.1 0.0
9512 3.3 2.7 19.5 -2.2 3.7 2.1 8.9 223.3 0.0
9601 8.7 6.6 53.2 -7.4 8.8 1.9 8.7 201.6 0.0
9602 5.3 4.3 53.2 -12.7 7.4 3.3 20.6 1506.9 0.0
9603 6.6 4.0 66.1 -1.3 9.6 3.7 20.0 1478.6 0.0
9604 6.2 4.7 42.8 -8.6 6.7 2.2 11.4 382.2 0.0
9605 5.6 4.3 471 -13.2 7.2 2.5 13.9 617.2 0.0
9606 3.3 2.8 46.1 -17.3 6.1 3.0 26.7 2559.7 0.0
9607 3.6 29 23.0 -25.2 6.2 -0.1 9.2 164.7 0.0
9608 59 3.7 81.5 -2.6 9.6 5.3 39.1 6076.1 0.0
9609 6.2 3.8 100.0 -5.7 12.3 5.4 371 5489.4 0.0
9610 5.4 4.7 23.0 -11.9 5.6 1.0 4.8 29.9 0.0
9611 3.6 29 33.5 -10.4 5.0 29 17.3 1015.0 0.0
9612 3.6 3.3 23.3 -6.4 4.0 2.1 10.5 319.9 0.0
9701 7.2 5.0 43.8 -3.3 8.5 2.3 8.8 232.0 0.0
9702 6.4 4.3 96.6 -4.0 11.4 5.6 41.7 6958.4 0.0
9703 5.3 4.2 255 -0.6 5.0 1.6 6.3 93.1 0.0
9704 5.3 4.0 37.9 0.0 6.1 2.7 12.4 503.5 0.0
9705 5.8 4.7 43.5 -18.9 7.8 2.1 11.3 373.1 0.0
9706 3.2 2.8 49.7 -17.9 6.5 3.2 28.9 3053.8 0.0
9707 6.6 5.5 42.0 -14.0 8.7 15 71 112.5 0.0
9708 7.3 5.6 107.0 -16.5 12.1 5.7 46.9 8833.3 0.0
9709 9.3 7.0 100.0 -12.8 12.9 4.6 28.8 3220.9 0.0
9710 7.3 6.2 43.1 -2.7 7.8 2.0 8.2 184.1 0.0
9711 5.4 4.8 41.8 -17.4 7.3 2.2 11.8 419.7 0.0
9712 4.4 4.4 17.4 -1.8 3.5 0.8 3.9 14.2 0.0

Source: SIS, Authors’ calculations
Note: 1.)Since the statistics are based on unweighted measures, mean is not equal to published monthly inflation figures.

2.) Skewness is a measure of asymetry of the distribution of the series around its mean. The skewness of a symetric
distribution such as the normal distribution is zero. Positive skewness means that the distribution has a long tail. And negative
skewness means that the distribution has a long left tail (Eviews 4.0 User’s Guide).

3.) Kurtosis measures the peakedness or flatness of the distribution of the series. Kurtosis of the normal distribution is 3.
If the kurtosis exceeds 3 the distribution is peaked (leptokurtic) relative to the Normal. If the kurtosis is less than 3, the
distribution is flat (platykurtic) relative to the normal (Eviews 4.0 User’s Guide).
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()Obs. Mean” Median Maximum Minimum Std. Dev. Skewness” Kurtosis® Jarque-Berra  P-Value

9801 7.3 5.6 48.5 -2.0 8.5 2.4 9.9 306.6 0.0
9802 4.9 4.1 49.6 -4.8 6.6 3.5 22.2 1785.7 0.0
9803 5.3 4.2 33.1 -0.5 6.1 2.6 11.2 406.4 0.0
9804 4.7 3.8 241 -0.7 4.7 1.5 5.8 72.9 0.0
9805 3.7 3.2 24.6 -19.2 5.2 0.3 10.9 269.3 0.0
9806 3.9 3.4 46.7 -41.6 7.5 0.0 253 21371 0.0
9807 4.2 3.4 34.8 -11.6 6.4 2.1 10.5 316.2 0.0
9808 5.3 3.0 106.7 -21.2 15.1 5.2 32.9 4314.3 0.0
9809 71 4.1 103.0 -2.9 12.0 5.9 43.9 7757.4 0.0
9810 4.5 3.3 35.4 -6.6 5.7 25 12.0 452.5 0.0
9811 3.8 3.1 411 -3.6 5.1 4.1 29.3 3265.9 0.0
9812 2.3 2.0 11.1 -8.8 2.6 0.2 6.2 43.8 0.0
9901 5.2 3.7 33.7 -6.0 6.5 2.0 7.8 168.2 0.0
9902 3.6 2.8 27.0 -4.8 5.0 2.3 9.9 295.5 0.0
9903 4.5 3.0 80.7 -2.5 8.8 6.7 57.3 13411.8 0.0
9904 3.6 2.8 36.9 -3.1 5.1 3.9 23.7 2111.8 0.0
9905 3.2 3.4 13.0 -26.0 4.0 -3.4 28.4 2962.3 0.0
9906 3.4 3.0 31.9 -27.7 5.9 -0.5 14.9 609.1 0.0
9907 5.1 3.1 77.0 -17.8 9.4 4.6 35.7 4949.2 0.0
9908 4.2 2.7 78.5 -6.4 10.7 5.9 39.6 6333.8 0.0
9909 75 4.0 91.5 -0.6 12.3 4.4 26.2 2627.9 0.0
9910 4.8 3.7 26.8 -1 5.2 1.9 7.3 140.0 0.0
9911 3.0 2.7 17.5 -2.4 3.0 1.6 8.0 153.4 0.0
9912 7.5 4.3 100.0 -5.3 14.8 4.6 25.4 2518.7 0.0
0001 6.1 4.4 79.5 -4.9 9.1 5.4 43.2 7424.8 0.0
0002 3.2 29 29.1 -5.5 4.2 2.6 16.4 880.4 0.0
0003 2.7 2.1 22.3 2.7 3.7 3.0 14.0 674.0 0.0
0004 2.3 2.1 15.5 -16.5 4.2 -0.9 10.6 260.3 0.0
0005 24 21 20.2 -14.3 4.1 1.1 11.6 336.1 0.0
0006 1.2 1.2 19.6 -41.5 5.0 -5.6 54.4 11897.8 0.0
0007 25 1.4 21.2 -6.6 4.0 22 9.5 263.4 0.0
0008 2.6 1.5 40.1 -12.3 6.0 4.0 23.7 2118.1 0.0
0009 3.0 22 24.6 -8.5 4.0 25 13.3 563.0 0.0
0010 2.7 1.9 18.2 2.7 3.6 2.0 8.0 177.0 0.0
0011 3.2 22 20.9 -3.8 3.9 2.1 8.6 206.9 0.0
0012 1.7 1.3 7.0 -0.7 1.8 1.2 3.8 26.1 0.0
0101 3.0 1.8 51.1 -6.6 6.0 5.2 41.7 6906.0 0.0
0102 21 1.5 25.0 -5.1 3.9 2.9 16.9 9751 0.0
0103 6.6 5.2 31.3 -0.7 6.4 1.6 5.5 67.7 0.0
0104 10.9 11.0 44.3 -2.9 8.2 0.9 5.0 32.3 0.0
0105 6.0 5.1 50.0 -8.1 6.7 3.0 20.1 1405.8 0.0
0106 3.5 2.3 214 -8.9 4.9 1.5 6.7 96.5 0.0
0107 25 2.3 15.6 -13.2 3.8 0.3 6.6 57.7 0.0
0108 4.3 29 59.5 -25.5 8.4 3.4 25.0 2274.8 0.0
0109 6.2 4.4 56.3 -1.7 7.9 3.4 18.7 1252.1 0.0
0110 5.6 4.6 34.8 -14.7 6.1 1.3 8.5 157.0 0.0
0111 4.1 3.6 31.5 -9.5 5.3 1.4 9.2 199.1 0.0
0112 2.7 1.5 52.8 -4.0 6.0 6.3 50.1 10203.9 0.0
0201 5.1 25 65.4 -17.2 9.9 3.3 18.2 1184.5 0.0
0202 21 1.3 28.6 -5.9 4.9 3.2 16.9 1008.3 0.0
0203 1.5 1.1 18.4 -16.7 3.9 0.6 13.5 477.3 0.0
0204 2.1 1.0 26.3 -12.2 4.8 2.1 11.9 417.4 0.0
0205 1.5 0.8 20.4 -37.6 5.0 -3.9 39.9 6120.9 0.0
0206 1.1 1.1 11.8 -34.9 6.2 -3.7 21.6 1714.5 0.0
0207 1.7 1.5 17.0 -16.4 4.3 -0.4 8.4 128.5 0.0
0208 29 1.3 60.3 -18.8 8.3 5.1 34.6 4725.7 0.0
0209 3.8 22 45.6 0.0 6.5 4.3 243 2272.6 0.0
0210 2.7 1.3 31.9 -5.8 4.8 3.1 16.7 980.1 0.0
0211 24 1.3 29.2 -4.8 4.0 3.6 21.8 1732.8 0.0
0212 1.4 0.9 16.7 -6.0 2.6 24 13.9 608.3 0.0
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APPENDIX 2: UNIT ROOT TESTS

In order to be able to interpret the results of the OLS regressions presented in Section
IV correctly, we need to investigate the time series properties of the series used in our
regressions, i.e by carrying out unit-root tests. Besides, looking for the presence of unit-root
in various relative price variability measures, i.e VR103(mom), VR103(yoy), VR10(mom),
VR10(yoy) would provide information about whether the effect of shocks to the variability

measures would dissappear over time or approach a nonzero permanent level.

In testing for the presence of a unit-root in various relative price variability measures
and variables related to inflation, we make use of the Augmented Dickey-Fuller (ADF) test.
Suspecting (from the plot of the data) that the series in question may have one or more
outliers, we test for the presence of additive outliers (AO) using the methodology developed
by Vogelsang (1999) and carry out the ADF tests also by introducing the additive outliers in
the regression equation in the manner suggested by Franses and Haldrup (1994)%.

Table A.2.1: Results of Outlier Detection Test Results

T Outlier

vri03(mom) 8.936" 1994:04
vr103(yoy) 4.686™" 2002:01
5.401** 2002:02

vr10(mom) 6.372** 1995:09
5.496" 1994:04

5.264" 1998:08

vri0(yoy) 3.307* 1999:11
3.515 1999:01

7T (mom) 9.014* 1994:04
T (yoy) 2.624 1995.01
7° (mom) 14.260 1994:04
4.869"* 2001:04

4575 2001:03

z" (mom) 3.29** 2001:04

Notes: The critical values for the T are taken from the Table 1 of Erlat (2002).
Asymptotic Critical Values for the 1. Test:

Significance Level (o) No. Of QOutliers Critical Value
0.10 1 2.81

2 3.38

3 3.88
0.05 1 2.99

2 3.69

3 4.29

*:significant at the 10% level. **: significant at the 5% level

In Table A.4.1 the results of the outlier detection procedure of Vogelsang (1999) is

shown®?. For all of the series measured on a month over month basis (except for z7* which

starts from January 1995), April 1994 shows itself as a highly significant outlier. The monthly

32 This methodology was applied by Erlat (2002) for the Turkish inflation series between January 1987-January
2000.

% For the details of the outlier detection procedure see Vogelsang (1999) and Erlat (2002). The computer
program used in outlier detection is the one written by Haluk Erlat in Shazam.
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relative price variability measure based on a 10 commodity breakdown, which is in fact less
volatile than the measure based on 103 degree of aggregation, has two more outliers,
September 1999 and August 1998. As expected, the graphs shown in Section Il also
support the presence of the outliers found significant by the additive outlier detection
procedure for the monthly and annual meausures of VR103. No significant outlier was found

for the yearly rate of change in CPI.

Having detected the significant outliers in the series of interest, we go on with ADF
tests (Table A.4.2). We include the additive outliers to the test equation in such a way that
the distribution of the asymptotic null distribution of the t-statistics are not changed
(Erlat,2002). For this end, each outlier is included in the regression with the appropriate lag
length, i.e supposing that the ADF test equation involves 3 lags of the dependent variable,
each outlier appears with three lags in the regression. Thus, if there are 2 outliers, there
would be 6 dummy variables. As stated in Erlat (2002), the inclusion of the additive outliers in
the above-mentioned manner may be problematic especially if the outliers are close to the
beginning of the sample or if there are adjacent outliers. In such cases, the equation cannot
be estimated because of perfect multicollinearity.

Table A.2.2: ADF Test Results With and Without Impulse Dummies

T P ADF LB(24) Dummies
Without Dummies
vr103(mom) 105 0 -9.243** 8.189 (0.999)
vr103(yoy) 94 1 -3.607** 11.178 (0.988)
vr10(mom) 105 0 -10.478** 26.852 (0.311)
vr10(yoy) 94 1 -3.147* 15.668 (0.900)
7 (mom) 105 0 -6.449* 26.923 (0.308)
7 (yoy) 94 1 -2.030 16.117 (0.884)
7% (mom) 105 0 7.121% 4.732 (1.000)
z" (mom) 89 6 -4.821* 22.25 (0.564)
With Dummies
vr103(mom) 105 0 -12,172** 34.409 (0.078) d9404
vr103(yoy) 94 1 -5.252** 27.702 (0.273) d0201
vr10(mom) 105 0 -14.845** 27.753 (0.271)  d9509, d9404, d9808
vr10(yoy) 94 1 -2.824 16.659 (0.863) d9911, d9901
7T (mom) 105 0 -9.643** 55.232 (0) d9404
7 (yoy) 94 1 n.a n.a None
7% (mom) 105 1 -6.241 18.913 (0.757)  d9404,d0104
z" (mom) 89 6 -3.672 22.24 (0.565)  d0104

Notes: LB stands for the Ljung-Box statistic which has an asymptotic chi-square distribution with k-p degrees of freedom
under the null hypothesis, with k number of autocorrelations. In this case, k=24
Due to Franses and Haldrup (1994) the MacKinnon critical values (with constant) are used.

T P T-p-1 0.01 0.05 0.10
105 0 104 -3.494 -2.889 -2.581
94 1 92 -3.502 -2.893 -2.583
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Following Erlat (2002) the lag length is chosen in the following manner: First of all, the
choice of lag length is made without accounting for the existence of the outliers. In choosing
the lag length, essentially three kinds of information are used: Akakie Information Criterion
(AIC), the Schwartz Information Criterion (SIC) and the sequential testing of the coefficient of
the last lag. If two of these comply with each other, the corresponding lag length is chosen, if
there is no compliance among them, the choice is made according to the one that gives the
highest lag length. The most important criteria in the lag choice is the lack of autocorrelation
in the residuals. Thus if there is autocorrelation in the residuals despite agreement among all

the other criteria, we increase the lag length until we get rid of autocorrelation™.

The results of the ADF tests with and without impulse dummies are shown in Table 2.
The ADF tests without dummies imply that only annual CPI inflation has a unit root. The null
hypothesis of a unit root is strongly rejected especially for the month over month relative
price variability measures. When we include impulse dummies to account for the presence of
additive outliers, the rejection is even more stronger for VR103(mom), VR103(yoy) and
VR10(mom). On the other hand, the unit root hypothesis cannot be rejected for VR10(yoy)
when the impulse dummies are added to test equation. The rejection of a unit root for the
monthly inflation rate seems to be stronger when the April 1994 dummy is added to the test
equation, but this ADF statistic cannot be interpreted because there is autocorrelation in the
residuals. In this particular case, when the lag length is increased to get rid of autocorrelation
say to 2, the test equation cannot be estimated because the second lag of D9404 is a zero
vector. Thus, we have to rely on the implication of the standard ADF statistic for this
variable, which suggests that there is no unit root in the monthly inflation rate. This is also
valid for the case of annual inflation rate, since no significant outliers were found using the
outlier detection methodology described above.

% In the lag length procedure, first a maximal lag length is chosen (13 in our case). Then, AIC and SIC are
calculated dropping one lag at a time but keeping the sample size constant for the information criteria to be
comparable. Testing for autocorrelation is done by using Ljung-Box statistic. The computer program which is
originally written by Prof. Dr. Haluk Erlat in Shazam, is modified for this specific case.
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